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ABSTRACT 

Geomagnetic hourly data from 12 observatories which provided continuous 
records for 20 years or more have been subjected to the Chapman-Miller type of 
analysis to extract solar and lunar daily harmonie coefficients. The analysis 
was clone on several groups of data from which varying degrees of disturbance 
were removed . For each group the first four solar and lunar harmonie 
coefficients have been listed and the results have been discussed briefly for 
each observatory . These harmonie coefficients could easily be used in various 
ways for detailed analyses of solar and lunar daily variations and the 
disturbance variation (Gupta 1973, 1979). Almost all of the solar and a large 
number of the lunar coefficients are sufficiently well determined to be of 
value in computing the ionospheric solar and lunar equivalent current systems. 

RÉSUMÉ 

Les données géomagnétiques horaires, provenant de 12 observatoires 
disposant d'enregistrements continus depuis 20 ans ou plus, ont été soumises à 
une analyse de type Chapman-Miller pour en extraire les coefficients des 
harmoniques quotidiennes du soleil et de la lune. L'analyse a porté sur 
plusieurs groupes de données dont on avait éliminé divers degrés de 
perturbation. L'auteur présente, pour chaque groupe, les quatre premiers 
coefficients des harmoniques solaires et lunaires et commente brièvement les 
résultats pour chacun des observatoires. Ces coefficients des harmoniques 
pourraient facilement être utilisés de diverses façons, pour procéder à des 
analyses détaillées des variations quotidiennes d'origine solaire et lunaire, 
ainsi qu'à l ' analyse de la variation des perturbations (Gupta 1973, 1979). 
Presque tous les coefficients solaires et un bon nombre des coefficients 
lunaires ont été déterminés avec suffisamment de précision pour être utiles 
dans le calcul des systèmes de courants ionosphériques équivalents du soleil 
et de la lune. 

V 



( 

[. 



INTRODUCTION 

Harmonie analysis has remained one of 
the primary tools for analyzing geomagnetic 
and meteorological records to study the 
solar (S) and lunar (L) daily geomagnetic 
variations. An appropriate method of 
analysis was suggested by Chapman and Miller 
(1940) with the practical details given by 
Tschu (1949); a correction in the practical 
details was later pointed out by Chapman 
(1952). A sophisticated and versatile 
computer program has been developed by the 
author at the Earth Physics Branch which can 
produce besicles the first four solar and 
lunar harmonie coefficients (h.c . ), other 
tidal terms as well. Details are given by 
Gupta (1973a, 1979). This is essentially an 
extended version of an earlier program 
developed by the author at N.C.A.R. Boulder, 
Colorado when an analysis of geomagnetic 
data from over 100 observatories was carried 
out using IGY/C data (Gupta and Chapman, 
1968). The two and a half years of 
geomagnetic data of the IGY/C period yielded 
very important information on Sand L 
variations. However, it was clear in view 
of the probable errors of the lunar 
harmonies that longer series of hourly data 
need to be analyzed to have well-determined 
coefficients for use in the computation of 
the equivalent ionospheric current system. 
Results from such analyses are now becoming 
available as more and more observatories are 
putting their present and historical hourly 
data on magnetic tape. Sorne of the long 
series from which S & L results are 
available are the following: 

Abinger (1926-1957; 32 years; H, D, Z; 
Leaton et al., 1962) 

Alibag (1932-1972, 41 years; H, D, Z; Arora, 
1977) 

Batavia (1867-1930 (-12); 52 years; D), 
Cheltenham (1901-1926, 26 years, H, D), 
Helwan (1909-1934; 26 years, H, D, Z). 
Analyzed by Chapman and listed by Tschu 
(1949) and also by Gupta and Chapman 
(1968) 

Greenwich (1848-1916(-5); 63 years; H, D; 
Chapman 1925, 1957) (1916-1925; 10 
years, H, D, Z(l917-1925 only) Leaton et 
al., 1962) 

Kakioka (1913-1976; 64 years; H,D,Z; 
Shi raki, 1979) 

Nurmijarvi (1953-1973, 21 years; X, Y, Z; 
Gupta, 1980) 

San Fernando (1911-1948; 38 years; H, D; 
Wilkes, 1962; Chapman and Fogle, 1968) 

Sitka (1902-1952; 51 years; H, D, Z; Cain, 
1957) 

Sodankyla (1914-1966, 51 years excluding 
1945, X, Y, Z; Gupta, 1973a, 1979) 

Trevandrum (1853-1869; 17 years; D; Brown 
1874; Chapman and Gupta, 1971) 

Watheroo (1919-1958; 40 years; H, D, Z; 
Green and Malin, 1971; Winch, 1970) 

Toolangi (1924-1933, 1949-1958; 20 years; H, 
D, Z; Winch, 1970; Green, 1972). 

In the present publication results of S 
and L analysis of hourly geomagnetic data 
from 12 observatories listed in Table 1 are 
given. Altogether about 448 years of hourly 
data for each of the three geomagnetic 
elements H, D, Z (or X, Y, Z) which amounts 
to nearly 11.8 million hourly values are 
used in the analysis. This constitutes one 
of the largest volumes of the long-series 
hourly geomagnetic data ever analyzed. 

Table 2 lists the yearly average of 
sunspot relative numbers R for the years 
1905 to 1976. · The numbers beside the years 
indicate the sunspot cycle phase. 

Data from each observatory were analyzed 
for the following sets of days. The tables 
of the Sand L harmonie coefficients are 
named in accordance with the sets: 

Set A - All days data for each component 
(Table A) 

Set B - All days data excluding 
International Disturbed Days (IDD) 
(Table B) 

Set C - International Quiet Days (IQD) data 
only (Table C) 

Set D - Individual years' data (excluding 
IDD) (Table D); these tables have 
not been given for any station. 

Set E - Data of each calendar month in all 
years (excluding IDD) (Table E) 

Set F - Sunspot groups according to: 

a) Yearly average of ~unspot 
relative numbers R 

1 
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1) 0 < R < 30 
2) ]_O < R ~ 70 
3) R > 70 

Table F-a-1 
Table F-a-2 
Table F-a- 3 

b) Sunspot cycl e phases 

1) All years near sunspot 
minimum phase (Table F-b- 1) 

2) All years in ascending phase 
(Table F-b-2) 

3) All years near the sunspot 
maximum phase (Table F-b-3) 

4) All years in descending 
phase (Table F-b-4) 

Set G - Magnetic activity groups (according 
to Planetary Character Figure Cp) 

1) 
2) 
3) 

Table G-1 
Table G-2 
Table G-3 

Set H - Lunar distance groups (IDD excluded) 

1) At Perigee + 3 days) 
- ) Tables H-1 

2) At Apogee ~ 3 days ) and H-2 

3) Moon receding (all ) 

days between 1 and 2) ) Tables 
) H- 3 and 

4) Moon approaching (all ) H- 4 
days between 2 and 1) ) 

Set I - Groups prepared for pure lunar tidal 
terms 01-lunar declinational diurnal 
constituent and N2-main lunar 
distance constituent (IDD excluded; 
for details see Malin and Chapman 1970 
and Gupta 1979) Table I . 

For each case above, the data were 
analyzed for seasonal groups J, E, D and Y 
which were selected according to Bartels' 
seasonal numbers ' a ' (Chapman and Lindzen, p. 
30, 1970). The days included in each season 
are: 

Season J April 22 to August 20 
Season E February 20 to April 21 and 

August 21 to October 21 
Season D - October 22 to February 19 

y - All days in J, E and D. 

The results of analysis are tabulated 
mainly in the form of the first four harmonies 
of Sand L for each season and then for the 
whole volume of the data in that group. Only 
some of the tables mentioned above have been 
given for all stations. Tables of the 
ionospheric and oceanic dynamo terms are not 
given as these terms can easily be calculated 
for any set using the h.c. 's of that set 
(Malin, 1970). 

The daygraphs prepared for each station 
from the data of set Band in some cases from 
that of set C are the only ones shown. The 
curves are produced using 20-minute values 
obtained by synthesing the harmonie 
coefficients. 

Using the tabulated h.c. 's one could 
easily make a detailed study of the solar and 
lunar variations with varying geophysical 
conditions (e.g., Gupta 1973a, 1979) . 

lt needs to be mentioned that when the 
amplitude of a harmonie exceeds or is equal to 
2 . 08 times its vector probable error (p.e.), 
the amplitude is considered to be significant 
and the determination of the harmonie 1s 
satisfactory (Leaton et al . , 1962). 

Results discussed for various stations are 
obtained after examination of daygraphs, 
vectograms, harmonic-dials, dialgrams, ranges 
etc. for a particular solar or lunar 
variation. Sorne of these may not be 
iunnediately evident from an inspection of the 
tabular data. 
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TABLE 1 

Observatories for which solar and lunar hannonic coefficients 
are presented for various geophysical conditions 

Geographic Geomagnetic Duration 
Name Code Latitude Longitude Latitude Longitude Data Analyzed 

(East) (East) 

Hennanus RER 34.42°S 19.22° 33.3°S 80.5° Jan 1,1941 - Dec 31,1973 

Vieques VQS 18.12°N 294. 57° 29.8°N 3.9° Mar 10,1905 - Oct 31,1924 

San Juan SJG 18.12°N 293. 85 ° 29.9°N 3.2° Jan 1,1926 - Mar 31,1976 

Honolulu HON 21.32°N 202.00° 21.1 °N 266.5° Jan 1,1939 - Mar 31,1976 

Tucson TUC 32.25°N 249 .17 ° 40.4°N 312.2° Nov 18,1909 - Mar 31,1976 

Fredericksburg FRD 38.20°N 282.61° 49. 6°N 349.8° Jan 1,1956 - Mar 31,1976 

Cheltenham 

Agincourt 

Meanook 

Sitka 

College 

Resolute Bay 

Notes: 

CLH 38. 70°N 283.10° 50.3°N 350.4° Jan 1,1937 - Oct 1,1956 

AGN 43. 78°N 280. 73° 55. 0°N 347.0° Jan 1,1932 - Dec 31,1965 

MEA 54.62°N 246.67° 61. 8°N 301.0° Jan 1,1932 - Dec 31,1975 

SIT 57.07°N 224.67° 60.0°N 275.4° Jan 18,1905 - Mar 31,1976 

COL 64.87°N 212.17° 64.5°N 255.4° Jan 1,1948 - Mar 31,1976 

RES 74.70°N 265.10° 83.1°N 287. 7 ° Jan 1,1954 - Dec 12,1976 

1) All observatories supplied H, D and Z hourly data except Resolute Bay 
which supplied X, Y and Z data. For all cases computations of Sand L 
harmonies are done for X, Y and Z components. 

2) Hourly data on tape are available in U.T . for all stations except 
Vieques for which these are available in the local time of the 60th west 
meridian. 

3) Mean hourly values are centred at the middle of the hour. 
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TABLE 2 

Classification of years into different groups according to the annual 
mean of sunspot relative numbers R 

0 ~ R ~ 30 30 < R ~ 70 R > 70 
Years R Years R Years R 

1910 (4) 18.6 1905 (3) 63. 5 1917 (3) 103.9 
1911 (1) 5. 7 1906 (3) 53.8 1918 (3) 80.6 
1912 (1) 3.6 1907 ( 3) 62.0 1928 (3) 77. 8 
1913 ( 1) 1.4 1908 (3) 48.5 1936 ( 2) 79.7 
1914 (2) 9.6 1909 (4) 43. 9 1937 (3) 114.4 

1921 ( 4) 26.1 1915 (2) 47.4 1938 (3) 109.6 
1922 ( 1) 14.2 1916 (2) 57.1 1939 (4) 88. 8 
1923 (1) 5.8 1919 (4) 63.6 1946 ( 2) 92. 6 
1924 (2) 16.7 1920 (4) 37.6 1947 ( 3) 151. 6 
1931 (4) 21. 2 1925 ( 2) 44.3 1948 (3) 136.3 

1932 ( 1) 11.1 1926 (2) 63. 9 1949 (3) 134. 7 
1933 (1) 5. 7 1927 (3) 69.0 1950 (4) 83.9 
1934 (1) 8.7 1929 (4) 64. 9 1956 (2) 141.7 
1943 (1) 16.3 1930 (4) 35. 7 1957 (3) 190.2 
1944 ( 1) 9.6 1935 (2) 36.1 1958 (3) 184. 8 

1953 ( 1) 13. 9 1940 (4) 67.8 1959 (4) 159.0 
1954 ( 1) 4.4 1941 (4) 47 . 5 1960 (4) 112. 3 
1963 (4) 27.9 1942 (4) 30.6 1967 (3) 93. 7 
1964 (1) 10.2 1945 (2) 33.2 1968 (3) 105. 9 
1965 (1) 15.1 1951 (4) 69.4 1969 (3) 105.6 

1975 (1) 15.5 1952 (4) 31. 5 1970 (4) 104. 7 
1976 (1) 12. 6 1955 ( 2) 38.0 

1961 (4) 53. 9 
1962 (4) 37.6 
1966 (2) 46.9 
1971 ( 4) 66. 7 
1972 ( 4) 66.9 
1973 (4) 38.2 
1974 (4) 34.4 

22 years mean R = 12. 5 29 years mean R = 50.1 21 years mean R = 

Note: The numbers beside the years indicate sunspot cycle phases as follows: 

1) Sunspot minimum phase 3) Sunspot maximum phase 
2) Sunspot ascending phase 4) Sunspot descending phase 

116.8 



HERMANUS (HER) 
(January 1, 1941 to December 31, 1973) 

Hermanus geomagnetic hourly values were 
obtained on magnetic tape from WDC-A. These 
were checked and corrected and then analyzed 
to study Sand L variations. Results of 
some of the analyses are given in the 
accompanying tables and those given in Table 
B are shown in Figure 1 HER. 

SOLAR VARIATION 

The harmonie coefficients of Sare well 
determined at Hermanus; except for a few 
cases of the fourth and the smallest 
harmonie term. It is evident from the 
diurnal variation curves in Figure 1 HER 
that this station is located mostly south of 
the southern Sq focus. The amplitudes of 
the major harmonie coefficients of the X 
component are largest in local winter 
(season J) and of the Y and Z components in 
local summer (season D). Under almost all 
magnetic conditions, the second harmonie of 
the Y component possesses the largest 
amplitude in local winter. This information 
may indicate that the Sq focus is 
considerably north of Hermanus and the 
influence of the western and eastern parts 
of the Sq system produce a clear maximt.nn and 
minimum in the morning and evening as the 
station moves underneath. Also the 
observation that the amplitude of the first 
harmonie of the X component is smallest and 
that of the Y component is largest in summer 
(season D) clearly shows a southward 
movement of the Sq focus in the southern 
hemisphere near the December solstice. This 
is in accord with the earlier findings of 
Matsushita (1960) and Gupta (1973b) on the 
movement of Sq focus. At Hermanus 
significant changes of phase in all 
components are noted throughout the year. 

The amplitude of all the three 
components increased with increasing sunspot 
numbers and increasing magnetic activity. 
The largest increases with increasing 
activity are recorded, on the average, by 
the first harmonie of the X component. 

LUNAR VARIATION 

At Hermanus the lunar harmonies are far 
better determined from the data of summer 
months and those of the annual case . The 
local winter harmonie coefficients are not 
always well determined and they produce 
distorted daygraphs compar e d to the well 
developed semi-diurnal variation noted for 
the summer months (see Figure 1 HER) . For X 

and Y components generally the second 
harmonie possesses the largest amplitude. 
In January the second harmonie attains 
maximum amplitude in all three components at 
Hermanus. With the Z component, however, 
the most striking feature is the larger 
amplitude of the well determined third 
harmonie in local summer (October to 
February) under all geophysical conditions. 
At times its amplitude exceeds 2 nT 
(January) and its stability in summer is 
well recognized by the very small change in 
its phase with varying magnetic conditions. 
The phase, however, reverses from local 
Sllllllller to local winter. Further insight in 
the morphology of this 3rd harmonie of the Z 
component is needed. It is likely that the 
amplitude of this term is enhanced by the 
presence of induction currents flowing near 
this coastal station. 

The influence of increasing sunspot 
numbers and of the increasing magnetic 
activity on the lunar h.c. 's of this station 
1s apparent but not very striking. 

The main lunar tidal term Mz 
(represented by the second harmonie) 
possesses a larger amplitude on the days 
when the moon, in its orbit around the 
earth, is near perigee than when it is near 
apogee; the average amplitude ratio from all 
days data in all components is 1.64. The 
lunar influence ori magnetic records is 
nearly the same when the moon in its orbit 
is either approaching or receding from the 
earth. 

The ranges of the ionospheric dynamo 
part are largest in local summer (X ~ 3.4 
nT, Y ~ 3 . 9 nT and Z ~ 2.1 nT) and smallest 
in winter for the X component ( ~ 0 . 8 nT) and 
during equinoctial months for Y ( ~ 0.6 nT) 
and Z ( ~ 0.5 nT) components. The oceanic 
dynamo term also possesses maximum range 
during the local sunnner ( ~ 1.8 nT for all 
components) and minimum range at equinoctial 
months for X( ~ 0.9 nT) and Z ( ~ 1.0 nT) 
components and in winter for Y component ( ~ 
0.9 nT). One would have expected larger 
ranges of the oceanic dynamo term at this 
coastal station. 

For X and Y components the 01 tidal 
t e rm is well determined in all seasons and 
Nz is well determined only during local 
sunnner. It needs to be mentioned that the 
ampl i tude ratios 01/M2 and Nz/M2 
obtained from the data differ significantly 
from the theoretically expected values (see 
Gupta, 1979) at the location of Hermanus. 
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HER TABLE- B 

HAT I CN - H ER11A NUS ( SOUTH AFRICA 1 PERIOD JAN 1 1941 - DEC 31 197 3 
LATITUDE= 31+. 43S LONGITLGE= 19.23E 1 INTERNAT ION AL DISTURBED DAYS EXCLUOEOI 

s 0 L A R H A R H 0 N I C s •• L u N A R ~ A R 11 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
l( - IUNIT=l NTI • y - IUNIT=l NTI • z - IUNIT=1 Hl •• X - IUNIT=l NTI • y - IUNIT=t NTI • z - IUNIT=1 NTI 

N A°p(P. tP.E. PHASE • AHP. _tP.E. PHASE • AHP. _tP.E. PHASE •• N AHP. ±P • l. PHASE • A HP. ±P.E • PHASE • AHP • ±P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SE AS ON J ••• 

33 52 DAYS " 3 3 52 GAYS • 3351+ DAY S ... 335 2 ùAYS • 335 2 DAYS • 3354 DAYS 
•• 

l 6.2 .1 1 ♦ 5.7 .1 145 • 3.3 • 1 31 8 •• l .36 .01 312 • .2 6 • 0 7 95 • • 3c; .0 6 1 
2 5. 1 .o 231 " 6.1 • 0 326 " 3.,. • 0 359 ... 2 .6 5 • 0,. 56 • .25 .05 111 7 • . 6S • O<+ 243 
3 3.7 .o 16 • 6 .5 .o 11+9 " 3. 3 • 0 1 6 6 ... 3 • 0 .. • Cl+ 33 • .19 • 0 3 116 • .o q .03 1 51 .. • 6 • 0 240 " 3. 1 .o 3 2 7 • 2.2 • 0 359 •• I+ .o .. .02 277 • • 0 q .0 2 33 2 • • 0 8 .03 354 

•• 
•• 

••• SEAS ON E • •• 
3363 DAY S • 3363 OAYS • 3365 DAY S •• 3363 DAYS " 336 3 DA YS • U65 DOS 

•• 
1 7 • 0 • l lit • 13.5 .1 163 • 6. 6 • 1 26 7 •• 1 . 5 2 • 10 170 • .34 .0 9 154 • • 11 .0 8 263 
2 3.0 .t 2 75 • 11. 9 • 1 338 • 7.7 • 1 37 •• 2 1 .11 • 07 24 • .1 2 • 09 95 • .4 3 .06 212 
3 2.7 .o 63 • 7.5 .1 169 • 4,4 • 1 20 5 •• 3 .36 • 05 1110 • .51 .07 246 • • 4 2 • 0 6 278 ,. . 9 .o 251 • 2 . 5 • 0 345 • 1.1 .o 17 •• 4 • 2 0 .03 3 5 3 • • JI+ .o .. 50 • . 2g • o 3 78 

•• ... 
.... SEA SON D ••• 

3347 DAYS • 3347 JAYS • 3345 DAY S •• 334 7 DAYS • 331+7 DAY:i • 33 45 DAYS 
•• 

1 5.1 • 1 16 " 16. 3 • l 17,. • 6 . 6 • l 262 •• 1 1. 2 5 • 12 159 • .90 .1 2 235 • • 2 7 .12 257 
2 2.3 .1 279 " 11 . q • 1 12 • 7.7 • 1 65 •• 2 1. 5 6 .11 23 • 2 .50 .06 88 . 1. 2 4 • l 1 150 
3 2 .6 • o 94 • ,. .6 • 1 2oe • 2 . 6 • 1 233 ... 3 • 6 4 • (5 206 • 1.7 6 . 05 26 3 • l. 5 é .0 6 297 .. .4 .o 330 • . ,. • 0 269 • • 3 • 1 33q •• 4 • 31 . 05 <+O • .68 • 0 3 115 • • 7 1 .06 11 5 

•• 
•• 

••• ANNUAL y • •• 
100 6 2 DAYS • 10062 GAYS • 10064 DAY S •• 10062 DAYS • 100 62 OA'l'S • 100 6 4 □ AYS 

•• 
1 6.7 • l q • 12.3 • o 166 • 5.9 • 0 273 •• 1 ... 8 . 06 170 . . 28 .04 20 2 • .15 . 05 311 
2 l.2 • 1 2 54 . 1 0 • 0 .o 347 • 5.7 • 1 4 2 • • 2 1 • J A • 06 30 • 1.06 .04 95 . .6 0 .0 5 189 
3 2 .7 .o 6 1 • 5.7 • o 171 • 3.1 • o 200 •• 3 • 3 8 .03 1 99 • • 6 q .02 25 7 • • 62 • 0 3 291 .. .é .o 262 • 1. q • 0 332 ♦ 1. 4 • 0 ,. •• 4 .1 5 .02 1 6 • .31 .0 2 6~ • • 3 0 .0 2 qq 

•• 
•• 

--.J 



(X) 

HER TABLE-C 

HATICN - HERt1ANUS ( 50U rti AF RICA 1 PERIOD JAN 1 19ft1 - DEC J1 197 3 
LATITUDE= 31+.1+3S LONGITLCE= 19. 2 JE 1 INTERNATIONAL QUIET OAYS ONLYI 

s 0 L A R H A R t1 0 N I C s •• L U N A ~ H A R H O N I C S 

------------------------------------------------------------------·•------------------------------------------------------------------
X - IUNIT =1 NTI • V - IUNIT=1 NTI • z - IUNIT=1 NT) •• X - IUNIT=1 NTI • y - IUNI T= 1 NTt • z - IUNIT=1 NTI 

N At1P. tP. E. PHASE • At1F • .tP.E • PHASE • At1P. .tP. E • PHASE •• N AHP • .tP • E. PHASE • AHP • .tP.E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEA SON J ••• 

655 OAYS • 655 OAYS • 657 OAYS •• 655 DA YS • 655 OAYS • 657 DAYS 
•• 

1 6.,. .2 17 • 6.7 .2 137 • 2.1 • 1 283 •• 1 .I+ 1 • 17 297 • .JO .2 0 139 • .1+9 .15 31t0 
2 5.q • 1 228 • 8.8 • 1 330 • J. 5 • 1 358 •• 2 .60 .11 51+ • .21 .15 15 7 • .71 .11 236 
3 3.7 • 1 42 • 7.1 .1 146 • J.9 • 1 170 •• J .o 6 • (8 68 • • l I+ .11 112 • • 10 .10 lft3 
4 • 8 • 0 243 • J.2 • 1 321 • 2.,. .o 2 .... .09 .03 21+6 • .05 .06 27 • .07 .01+ 351+ 

•• 
•• 

••• SEA SON E ••• 

662 DAYS • 662 DAYS • 661+ DAYS •• 662 DAYS • 662 OAYS • 661+ DAYS 
•• 

1 4. 7 • 2 35 • 14.3 .2 155 • 7.7 .2 24€ •• 1 .2 9 .21 157 • .79 .1, 95 • .53 .16 132 
2 3.7 .2 258 • 12.5 • 1 339 • 7.5 .2 3J • • 2 • 7 8 • 20 27 • .21 .1 3 18 3 • • 71+ .21 257 
3 2.8 .1 68 • fl .2 • 1 166 • 5.1 • 1 20 1 •• 3 .31 • Il 151+ • .36 .11+ 17 6 • .21 .11 220 ,. • q .t 260 • 2.6 • 1 347 • 1. 9 .1 1'3 .. ,. .11 • (6 31t6 • .29 .11 11 • • 25 • 0 7 74 

•• 
•• 

• •• SEASON O H+ 

658 OAYS • 656 GAYS • 657 OAYS •• 656 OAYS • 656 OAYS • 657 OAYS 
•• 

1 3. 1 • 2 35 • 17.6 .2 168 • 9.3 .2 248 •• l 1. 0 3 • 21 165 • 1.00 .1, 227 • • 53 .17 297 
2 2.q .2 264 • 11.6 .1 12 • 7. 2 .2 62 •• 2 1. 6 7 .a 21 • 2. «.7 • 11 85 • 1.38 .19 142 
3 2. 4 • l sg • 5.2 .1 205 • 2.9 .2 2 3'3 •• 3 .67 • 12 207 .. 1. 8ft .08 261 • l. 67 .17 299 .. • 3 • l HO • .2 • l 261 .. .1 .1 5 ... I+ .37 • (8 43 • .56 .07 60 • .68 .12 115 

•• 
•• 

••• ANNUAL V ••• 

1975 ùAYS .. l 975 DAYS • 1976 ùAYS • • 1'375 DAYS • 1975 OAYS .. 1'376 OAYS 
•• 

1 4. 7 • l 27 • 12.6 .2 158 • 6.2 .1 25 l •• 1 .J 1 .13 1 80 • .25 .16 li+ 7 • • 11 .13 353 
2 ... 0 .1 2 .. f • l O.,. • 1 31+/I • 5.6 • l 38 •• 2 .95 .11 27 • .78 • l 0 10 0 • .58 .13 201+ 
3 2.8 • 1 63 .. 6 .4 .1 17 0 • 3.6 • 1 200 •• 3 • 3 2 .o, 190 • • 51o .10 2ftl+ • .50 .o, 286 .. • 6 .o 2 62 • 1.9 • 1 334 • 1. 4 .o g .. ... .11 • Olt 23 • .26 .o, 1+6 • .28 .05 q5 

• • 
•• 



HER TABLE-E 

STATICH - HfRHANUS ' SOUTH AFRICA l PER toO JAN 1 l'l41 - TlEC 31 1~73 
LATITUDE= 34. 1t 3S LONG ITUIIE= l<;.2H IIITERNHIONAL OISTURBEO GAYS EXCLUOEOI 

s 0 L A R H A R N 0 N I C S •• L U N A R H A R " C ~ I C S 

---------------------------------------------------------------··------------·------------~-----------------------------------------
X - IUNIT=1 NTl • y - IUNIT=1 NTI • l - IUl<IT=1 "11 •• X - IUN JT= 1 NTI • y - IUNIT= 1 NTI • 2 - IUIHT=t NTI 

N ANP. tP.f. PHAH • At4P • .tF.E. PHASE • Al!P • .tP.E. PH JSE •• N Al'!P • .tP. t. PHA SI'" • AHP. .tP • E • PHASE • AHP. _!P .f. PHJSE 

----------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• JANt;ARY • •• 
857 OAYS • 857 GAYS • 856 OAn •• 857 oavs • 657 DlYS • 8% OAYS 

•• 
1 5 • l .z J • 11.e .2 176 • ~-7 .2 2E1 •• 1 1.93 • 23 1711 • 1. 4 0 • 21 26! • • 75 .26 2711 
2 2. 0 • 1 262 • 11 .o .1 12 • 7.2 • 1 E4 • • 2 2. 07 • 13 2'l • ~.44 .13 'H • l • q '; .13 l "7 
3 2.2 • 1 85 • ... o • l 205 • 2 ... • l 236 •• 3 1. 12 • 11 22S • 2.56 • 11 27'; • 2. 32 .011 310 .. • 5 • 1 3 37 • ... • 1 281 • • 4 • 1 3'1 •• ,. .65 .10 64 • 1.01 .07 '3'3 • 1.ZE .11 126 

•• 
•• 

••• ffBRUARY • •• 
767 GAYS • 7f:7 CAY S • 767 OAY5 •• 767 OAVS • 767 OAYS • 767 cavs 

•• 
1 s. 0 .3 li5 • 1e.2 .2 173 • '3.5 .2 21t<j •• l 1. 70 • 31 1 SS • 1.10 .22 232 • . ZE • 24 232 
2 3. q .2 2 '37 • 1!.0 .2 35'3 • 'l.7 • 2 ,. 7 •• 2 1. '11 • 1'l 20 • i'.75 • 1 8 '30 • 1. 1t 1 • 1 8 140 
J 2.2 • l 100 • 6 • 0 • 1 IIH • 4. 5 • 1 ,zz •• :'I 1. 17 • 11 1 'l7 • 1. 117 • 1 3 26 0 • 1.1g • 1 l 2P4 
4 .7 .1 Jt,5 • .3 • 1 l1 • .6 • 0 'i3 •• 4 • i6 • 08 ,. • .81 .o~ 6E • • 7 7 .06 811 

•• 
•• 

••• l'ARCI-' ,, . 
851t OAYS • 851t CAYS • 1156 OAYS •• 85ft OlYS • 85ft CAYS • 856 DUS 

•• 
1 6.E .2 lof • 17.1 • 2 170 • e. q .2 ,51 •• 1 -~6 • 25 l 78 • .1s .17 230 • .2e . 25 2€'3 
2 5. 1 .1 302 • 1~.1 • 1 31t9 • 10.8 .2 H •• 2 1 • 52 • 16 2 11 • 1 .5 .. • 1 3 11 '; • .,o .21 174 
3 2." .1 ~7 • e.o • 1 l lllt • 5.6 • l ,20 •• 3 • 39 • 11 191 • • 8ft .1 3 2~2 • .€~ • 14 320 

" • a .1 2'l5 • 2.0 .1 15 • 1 ... • 1 ~3 •• ,. • 15 • ll8 1'3 • .37 .o, 71 • • 3 ~ • t 0 117 
•• 
•• 

••• APRIL • • 
625 OAYS • 825 OHS • 82'; OAY5 •• 1125 OAYS • 625 ClYS • 6 25 CHS 

•• 
1 1. e • 2 25 • li. 8 .2 16 3 • 6.2 • 2 267 •• 1 • 9'l • 20 1n • .16 .19 31 8 • • 1 7 • 1 R 147 
2 ... 0 .2 2 7'3 • 11. 1 .1 ~Jq • 7.'l • 1 ~6 •• 2 1. 6'3 • 16 l6 • 1.12 .tz tl4 • . 60 .1 2 170 
3 2.2 .1 72 • 7.5 .1 179 • 5.0 • 1 219 •• 3 • 5q • 11 202 • .5'3 .OE ~06 • .37 • 1 3 ~09 .. • 8 .1 2~5 • ~. 3 • t q • 2. !I • t 46 •• 4 . . 23 • oq Il • .32 .OE 10.9 

,, .15 • 0 q l 32 
•• 
•• 

'° 



0 

HER TABLE-E- --C0NT ' D 

STATICII - HEl<t'ANUS ( S0UH AFRIC~ 1 PERI00 JlN l l'll+l - 0EC ll 1'373 
LHITUGf= 34 . r. 3S LONG nurE= l <J. 2 ~E !IMTERNlTIONAL DISTURBE0 CAYS EXCLU0EDI 

s C L A R H A R H C N I C 5 •• L U N A R H A R " 0 " I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (U t- IT=t NTI • V - !UOT=t NT 1 • z - !U" TT= 1 "T 1 •• X - !UNJT=1 NTI • y - !UNIT=1 NTI • z - !UNIT=1 NT! 

N AHP • .tP. E. PHA ~ E • At'F • .tP.E. P~ ASE • H1P. .t P. E. P~AH •• N AHP • .tP • E. PHASE • A HP• .tP • E. PHASE • AHP • .tP.E • FHASf 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• HAY • •• 
857 0~Y S • 857 UY5 • 857 0AV 5 •• 657 DAYS • 1157 CAVS • 857 0lYS 

•• 
1 ~- ~ .2 10 • 1. 3 • 1 15 3 • ~.o • 1 30E •• 1 • '51 • 16 306 • • 2 'l • 1 .. 12" • .56 .15 :!5 7 
2 5 . 2 .t 235 • e. 'l • 1 330 • "· 2 

• 1 1 •• 2 .6 7 • 10 lt7 • .30 .10 120 • • '6-S .oe 237 
~ 3.5 .1 43 • 6.'l .1 16 0 • 3.r; • 1 161 •• 3 • 16 • □6 252 • .09 .01 aa • • 21 • 0 'l 2e5 
4 • 7 • 0 279 • 3.2 • 0 344 • 2.6 • 1 te •• 4 • 12 .Œ, 346 • • 0 'l • 0 .. 87 • .13 . 06 ,;z 

•• 
•• 

••• JUNE • • 
625 JAVS • 825 CAY5 • 825 DAY 5 •• 625 DAYS • 625 CAYS • e25 0AVS 

•• 
1 7.4 • 2 351 • 1. q • 1 1"7 • 4.1 • 1 ~2~ •• 1 .11 • 25 315 • .37 • 0 9 H • .36 .14 1 0 
2 c;. 1 .1 229 • E.r; • l 3H • 2 .3 • l 3~~ •• 2 • 66 • 12 ,;7 . .28 • 1 0 207 • .6E .10 243 
3 3.~ .1 34 • 5. 7 .1 15 0 • 2 .6 • 1 15 4 •• 3 • 14 • 87 11 • • 2'1 • 0 6 IO 4 • .13 .08 126 
4 1. 0 .o 227 • 2.q • o 321 • 1. 'l • 0 34~ •• 4 • 05 • 06 257 • • l 3 .05 2''17 • .11 .05 351 

•• 
•• 

••• JULY • • 
656 OA~S • 856 CAYS • 858 0AY5 •• 856 DAYS • 656 cns • e58 0AYS 

•• 
1 7. 4 . 2' 3 ';~ • 4. 2 • 1 131 • 3.4 • 1 32 6 •• 1 .36 • 18 303 • .30 .15 112 • .2e .10 3t'l 
2 5. 3 • 1 22e • 7.3 • 1 324 • 2. 7 • 0 346 •• 2 • ~2 • 07 62 • .35 .07 221t • • l!f .05 252 
3 3. 9 • 1 :! l • E . 2 • 1 1 ft l • 3.2 • 1 152 •• 3 • l2 • 08 63 • .35 • 0 Il !18 • .30 .06 132 
4 1. 1 .o 223 • ~ . 2 • 1 312 • 2.2 .o 341 •• 4 • 011 • 06 22'6 • .19 • 0 G H~ • .13 .05 313 

•• 
•• 

• •• AUGUST • • 
A5é 0AY S • ASE CAVS • 115E DAYS •• 1156 DUS • (!56 r,AVS • !!5& 0AYS 

•• 
1 l O. 5 • 2 3 SE • 7. 3 .1 131 • 2 . 'l • 2 335 •• 1 • 82 • 20 333 • .511 .10 89 • .44 .1 7 13 
2 5 .7 • 1 2 1e • 1 0 • 5 .1 310 • 4. 2 • 1 33'l •• 2 • 57 • 12 61 • • 5 0 .o 6 2r.,; • .7 6 .07 25'l 
3 4. 2 • 1 2~ • e • s • 1 13'4 • 4.5 • 1 155 •• 3 • :1.11 • 88 32 • • ftft .o 'l 125 • .24 .06 153 

" 1. 0 • 1 2 3 0 . 3 • e .o JOq • 2 .8 • 1 Jftlj •• 4 • ()9 .Of, 204 • .35 .05 329 • • l 4 .06 2 

•• 
•• 



HER TABLE-E---CONT ' D 

STATICN - HERt'A~US ' SOUH AFR[CA ) PFIHOD JAN l 1 '341 - DEC 31 1'373 
l ATITLDE= 34. 4 3S LO._G ITUE= 1'l.23E (IITERNATTONAL DISTUReED CAVS EXClUCEûl 

s 0 l A " H A i; " C N I C s •• l U N A R H A R 11 0 N I C S 

------------------------------------------------------------------··------------·---------------------------------------------------
X - CUNTT = l NT) • ~ - 11.: IOT=I NTI • z - (t,; .. IT=1 .. li •• X - (UN !T= 1 NTt • V - IUNIT=1 NTI • z - IUNIT=1 NTI 

N A11P , !P.E. PHASE • A~F. JP.E. Pf'AS E • Al'P. :t P • E • PHViE •• N AMF. J;P.I. PHASE • A NP• .tP .f. PHASE • ANP • .tP .E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• .... SEPTEl1 e fi;u• 

825 OA YS • 825 CAYS • A25 DAY S •• 82<; OAYS • !125 CA VS • 1125 OAVS 
•• 

1 0 , 0 • 3 351 • 1 0 • 6 • 1 151 • 5.,. .2 2'l4 •• 1 .24 • 32 67 • .56 .16 16 'l • • 1 'l .22 12'l 
2 2 . ~ .1 22 1 • 11 • E • 1 3 1'3 • c;. 3 • 1 22 •• 2 .4 6 • 14 2 0 • • ,. 1 .16 35 7 • .67 .16 zcc 

3 3. 7 • 1 3E • e.2 .1 15 1 • 3. q • l 162 •• 3 .36 • 14 153 • .58 .08 1112 • .5 0 • 1 3 222 ,. 1. 2 • 1 z:l~ • 3 • 7 • 1 32 9 • 2.3 • 1 4 •• 4 • 2 3 • 12 331 • .zq .0 6 10 • .H • 0 '3 30 
•• 
•• 

••• OCTD!lEll • •• 
A<;R GAYS • 858 CAYS • ~5~ DAY S •• 858 OJIVS • 65 8 CA YS • !156 OIYS 

•• 
1 c; . 1 . 2 14 " tE.2 . 2 171 • li . q . ) 26e •• 1 .4 5 • 23 1511 • .45 .2 0 14,. • • 17 .20 23'3 
2 2 . ~ • 2 31( " t ê .1 • 1 35 L • Il. 7 .2 5S •• 2 .6 Il • 17 14 • .112 • te e2 • .52 .11 2211 
3 3 .,. • l 84 • E.6 • 1 111 3 • 4.1 • 1 207 •• 3 .46 • oq 1114 • .75 .oç 21t ~ • • '5 ~ .10 267 
I+ 1, 4 • 1 251 • 1 • e • 1 !38 • 1.,. • 1 333 •• ,. • 2 1 • rn 31q • .5!1 .01 5'1 • • 32 • 0 '! 84 

•• 
•• 

••• NOI/E!!BER ••• 

825 GAYS • 825 O YS • ll2t, DAYS •• !125 OAYS • 625 OAYS • 82ft OIYS 
•• 

1 5 . 1 .2 JE • 1 9 .4 • 1 172 • q.,. • 2 25'l •• l • gq • 1'3 11t5 • • 51t • 1 lj 20'! • • 21 .2 3 177 
2 2 . 8 . 2 2~5 • 12. 'l .1 16 • ~-3 • 2 68 •• 2 t. 1,. • 22 12 • 1.114 .1 ~ 76 • .61 .20 165 
3 2.q • 1 1 02 • I; . 0 • 1 21 'l • 2. l • 1 239 •• 3 • 53 • Il'! 199 • 1.32 .oe 2r.i. • 1.16 .10 28ft ,. • ? .1 346 • .5 .o 21~ • .6 • 1 266 •• ,. • 17 • 06 7 • ... q .os 6E • • li l .10 qq 

•• 
•• 

• •• OECE!!BE~ ••• 
857 l)HS • 8 "7 ovs • 857 DAY~ •• 8<;7 OAYS • 857 OAVS • ~57 OIVS 

•• 
1 6 . ê • 2 35E • 17. ': • 1 174 • 11.1 .2 271 •• 1 1 .11 • 26 1 '49 • 1.00 .11 21 'l • .20 .23 256 
2 1. 'l . 2 22e • 11 . 2 • 1 l '3 " 6.,. .2 63 •• 2 1. 51 • 22 24 • 2.33 .1 3 62 • 1. l" .22 llt<J 
3 2 . ~ • 1 8E " 3 . 'l .1 21 '3 • 1. 6 .1 24'1 •• 3 • 6'3 • 11 203 • 1.65 .11 260 • 1.3'5 .13 zqq 
4 • .1 3 3 ~ • .7 .o 270 • .5 • 1 ~34 •• 4 • 30 • 0'3 57 • .52 .os '31 • .68 .10 120 

•• 
•• 

...... 

...... 



,-, 
N 

IŒR TABLE- F- a- 1 

0 < R .::_ 30 R=l4 

STATICN - HERHA~U S C SOUTH AFRICA 1 PERIOO JAN 1 191+1 - DEC 31 1973 
LAT ITUiJE = ~'+. 1+3S LONGITUCE= 19.23E (INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

s C L A R H A R H 0 N I C s •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT =1 NT) • y - IUNIT =1 NTI • z - CUNIT=l NH •• X - CUNIT=i NTI • y - IUNIT=1 NTI • z - ( UNI T=i NTI 

N AHP. tP.E. PHASE • AHF. _!P.E. PHASE • AHP. .tP.E. PHASE •• N AHP • tP.E. PHASE • AMP • .tP.E. PHASE • AHP • .!:P. E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

71!1 OAYS • 718 CAYS • 718 OAYS •• 7111 OAYS • 718 OAYS • 718 OAYS 
•• 

1 6.q .2 350 • 2 .1+ • 1 132 • 3.1+ .1 337 •• 1 .34 .17 313 • .36 .11 121 • .26 • 14 331 
2 ... 0 • 1 231 • 5.9 • 1 335 • 2.0 • 1 1 •• 2 .81 .oq r:;7 .. • 0 q • 0 q 1111 • • ltl+ .10 232 
3 3." • 1 32 .. 5." • 1 152 " 2.4 • 1 164 •• 3 .o 3 .07 311 • .24 • 06 155 • .12 .07 240 .. • 7 • 0 227 • 2.7 .o 327 • 1. q • 0 2 •• I+ .05 • 05 76 • • 18 • 01+ 3ft 5 • • 1 3 .05 5q 

• • 
•• 

••• SEASON E ••• 

707 OAYS • 707 i.lAY S • 707 OAYS •• 707 OAYS • 707 OAYS " 7 07 OAYS 
•• 

1 6.1 .2 13 • 9.0 .2 169 • ,._ 8 .2 282 •• 1 .so • 21 166 • • 5ft .1q 210 " .23 .20 231+ 
2 2.5 • l 2 82 • q.o • 1 34 7 • 5.5 .2 '46 •• 2 1.16 .16 18 " 1 • 17 .15 91 • _,. q • 1 8 202 
3 2.2 • 1 53 • 6.2 • 1 174 • 3. 2 • 1 214 • • 3 

·" 7 
• 10 181+ • .75 • 1 1 254 • .51 .11 285 ,. • 8 • 1 255 " 2.2 • 1 351, • 1.,. .1 28 • • ,. .26 • 06 3 • • '+3 • 0 8 70 • .30 .09 85 

•• 
•• 

••• SEASON D ••• 

712 OAYS • 712 OAYS • 711 iJAYS •• 712 OAYS • 712 OAYS • 711 OAYS 
•• 

1 lt.1 .2 26 • 11t. 7 .2 177 • 6.6 .2 26 5 •• 1 1 .o 5 .20 150 • • 83 .21 226 • • 21 • 1 7 228 
2 1.7 • 1 306 • 9.0 .1 21 • 6.0 • 1 73 •• 2 1.56 • 14 28 • 2.13 .11 86 • 1. 1 0 .12 154 
3 1.6 • 1 95 • 3.8 • 1 213 • 2.1 • 1 251 •• 3 .89 • 10 210 • 1.66 • 10 262 • 1.37 .11 293 ,. • J .o 356 • .1 • 1 150 • • 1 • 1 111 •• I+ .27 • 06 72 • .58 • 06 90 • .59 .o 7 130 

•• 
•• 

••• ANNUAL y ••• 

2137 OAYS • 2137 OAYS • 2136 JAYS •• 2137 OAYS • 2137 OAYS • 2136 OAYS 

•• 
l 5.5 .1 7 • 8.5 • l 170 • 4.3 .1 285 •• 1 .5 2 .15 160 • .1+7 .12 20 l • .16 .10 260 
2 2.3 • 1 262 .. 7.5 • 1 357 • 4.1 .1 52 .. . 2 1. 15 .09 31 • 1.11 .os 88 • .57 .10 180 
3 2.2 • 1 51 • 4.7 .1 175 • 2.2 • 1 209 •• 3 .1+1+ • 06 2 02 • .111 .06 251t • .67 .o 7 2811 ,. ·" .o 254 • 1. 5 .o 339 • 1. 1 .o 15 .. ,. .16 • 03 '+1 " • 31+ • 0 4 73 • • 31 .o 3 1oq 

• • 
•• 



HER TA.BLE-F- a-2 

3o < i ::_ 10 R"'4 7 

STATICN - HERMANUS 1 SOUTh AFRICA l PERIOD JAN 1 1941 - DEC 31 1973 
LATifUùE= 34. 43S LONGITUGE= 19. 2 3E 1 INTERNATIONAL DISTURBED OAYS EXCLUOEùl 

s 0 L A R h A R H C N I C s •• L U N A R H A R H 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - 1 UNIT= 1 NTI • y - (LNIT =1 NTI • z - (UNIT= 1 NTI •• X - IUNIT=l NTI • y - IUNIT=l NTI • z - IUNIT=l NTI 

N AMP. .t P . E. PH ASE • AM F • .tP.E. PHASE • AMP • .tP.E. PHASE •• N AMP. .tP. E. PHASE • A HP. .tP.E. PHASE • AHP. ,tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1221 OAYS • 1<21 DAYS • 1223 OAYS •• 1221 DAYS • 1221 OAYS • 122~ OAYS ... 
1 7. 5 . 2 3 51:: • 4.1 .1 14 5 • 3.5 .2 328 •• 1 .49 .20 336 • .22 .16 98 • .43 .1 7 10 
2 4. 5 • l 2 33 • 7.1 • l 332 • 2.7 • 1 3 •• 2 .5 3 .09 66 • , 24 ,10 208 • • 80 .o 7 244 
j 3. E: • 1 33 • f,. 0 .o 151 • 2.7 ,1 166 •• 3 ,07 .07 359 • .22 ,05 117 • .11 .07 152 
4 • 8 .o 2 3 5 • 2 . 9 • 0 327 • 2,1 • 1 360 •• 4 , 0 8 .04 260 • .12 .os 30 3 • .12 ,06 333 

•• 
•• 

..... SEASON E ••• 

12 14 OAYS • l 214 JAY~ • 121 6 ùAYS •• 1214 OAYS • 1214 OAYS • 1216 OAYS 
•• 

1 7. 0 . 2 11 • 11.6 • l 165 • 5 . 6 • 1 27 5 •• 1 .3 4 .19 205 • .50 .16 139 • .12 .13 274 
2 2.4 .1 2 74 • 11.2 . 2 339 • 7.0 • 1 40 •• 2 .98 • 10 32 • .50 .16 86 • .44 .11 219 
3 2.6 • 1 56 • 7 .4 • 1 167 • 4 • 1 • 1 204 •• 3 .2 8 • 07 161 • ,43 • 11 22ft • • ,. 1 .o 9 269 .. • 6 • 1 252 • 2 . 6 • 1 346 • 1.7 • 1 23 •• ,. • 2 2 • 10 320 • ,29 .06 35 • • 21 .07 51 .. . 

•• 
••• SEASON G ••• 

1218 OAYS • 1218 OAYS • 1 217 OA YS •• 1216 OAYS • 1218 OAYS • 1217 OAYS 
•• 

1 ... 9 .2 15 • 1E:. 8 • 1 176 • 7,7 • 1 265 ... 1 1.2 ft , 23 156 • .66 ,11 255 • .16 .15 1116 
2 2. 1 .1 2 85 • 10.6 .1 15 • 6.6 • 1 f,E: •• 2 1. 5ft • 14 2 3 • 2 .34 ,09 '15 • 1. 12 .10 156 
3 2 . 4 • 1 6 S • 4. 1 • 1 20'1 • 2 .1 • 1 233 •• 3 .6 7 • 10 195 • 1.61 .11 266 • 1. 3 3 .11 292 
4 ... • 1 332 • • 3 .o 257 • • 3 • 1 3ft 1 •• ,. .33 .06 26 • .65 .05 87 • .66 • 06 110 

•• 
•• 

••• ANNUAL y .... 
3651 OAYS • 3653 GAYS • 3656 OAYS •• 3653 OAYS • 3653 DAYS • 3656 DUS 

•• 
1 6 .4 • 1 6 • 1 0. 6 • 1 166 • 5. 1 • 1 26 0 •• 1 .32 .11+ 172 • .16 .06 186 • .oq .oq 356 
2 2.8 • 1 25t • ". 1 .1 ]50 • 5 .1 • 1 lt5 •• 2 .q7 • 06 H • .89 .06 qq • .60 .06 200 
3 2.6 • 0 55 • 5 ·" 

.o 171 • 2.1 • 0 200 •• 3 ,35 .05 1 '13 • .57 .o,. 254 • • 53 .05 283 

" • 5 .o 257 • 1. 8 • 0 333 • 1.3 • 0 8 .... • 15 , Olt 351 • .26 • 0 3 63 • .25 .os 88 
•• 

,..... •• 
w 



...... ..,.. 

HER TABLE- F- a- 3 

R > 70 R'.~12s 

jTATIGN - HERHANUS ( SOUTt, AFRlCA 1 PERIOO JAN 1 191+1 - DEC 31 1973 
LATITUDE= 31+.1+3S LONG ITUCE= 19. 2 3E 1 INTERNATIONAL DISTURSEO JAYS EXCLUDEDI 

s 0 L A lt H A R H 0 N I C s •• L U N A R H A R H 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IU~IT=l NTI • y - IUNIT=l NTI • z - IUNIT=l NTI •• X - IUNIT=l NTI .. y - IUNIT=l NH • z - IUNIT = l NTI 

N AHP. tP.E. PH A SE • AIH. jF.E. PHASE • Al1P • .tP.E. PHASE •• N AHP • .tP.E. PHASE • AHP. .tP • E • PHASE .. AHP. !P.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J .... 

1r.13 DAY S • 1H3 DAYS • 11+13 DAYS •• 11+13 OAYS • 11+13 OAYS .. h13 OAYS 
•• 

1 9.8 • 2 7 • 8.8 .1 11+6 • J. 5 • 1 300 •• 1 • 3 7 .17 283 • • 32 .1] 8 1 • • 36 .16 l 
2 6.2 • 1 230 • 1 0 • 3 .1 320 • ... 7 • 1 356 •• 2 .6 9 .06 1+8 • .35 • 0 9 17 5 • .12 .o 7 21+5 
l J.9 • 1 "1 • 7.6 .1 11+7 • ... 2 • 1 167 •• J .06 .07 87 • .18 .06 90 • • 1 I+ • 0 7 126 .. 1.0 .o 21+9 • 3.1+ .o 326 • 2.6 • 1 357 •• I+ .06 .os 2 88 • .06 • 0 I+ 5 • .08 .06 335 

•• 
•• 

••• SEASON E • •• 
11tlt2 DAYS • 11+42 DAYS • 11+1+2 JAYS •• 11tl+2 OAYS • 11+1+2 DAYS • 1'+1t2 OAYS 

•• 
1 7 ... .2 17 • 17.5 .1 160 • 9.0 • 1 258 •• 1 .62 .18 156 • .25 .15 11+6 • • 1 0 .11 306 
2 3.8 .1 2 7 J • 1 lt. 1 • 1 331+ • 9.,. .1 32 •• 2 1. 2 1 • 11 20 • .72 • 1 .. 99 • • 37 .11 206 
3 3. 1 .1 72 • 8.2 • 1 169 • 5.2 • 1 202 •• 3 .l+J • (9 177 • .50 .08 253 • • lt2 .o 7 280 .. 1. 1 .1 261 • 2.6 • o 341 • 2.0 .o 8 •• ,. .2 0 • 06 17 • .36 .05 ,. 8 • .39 .05 87 

•• 
•• 

••• SEAS ON D •• • 

1417 OAYS • 11+17 OAYS • 1417 DAY S •• 11+17 OAYS • 1417 DAYS • 1 lt 17 DAYS 
•• 

1 5.7 .1 13 • 21.5 • 1 172 • 10. 8 .2 259 •• 1 1.36 .16 165 • 1.12 .16 22 5 • • 5 3 .19 271 
2 2.8 .1 268 • 1~.6 .1 8 • 9.2 • 1 62 •• 2 1. 6 0 • 11+ 22 • 2.11 .15 81+ • 1. 3 8 .15 11+5 
3 3. 2 • 1 ~7 • 5. I+ • 1 205 • J. 3 • 1 22 7 •• l • 7 9 .07 219 • 1.97 • 0 8 260 • 1. 8 3 .10 301 .. .5 • 1 320 • • E: .o 279 • .6 • 1 333 •• ,. • 3,. • 07 38 • • 7 3 • 0 .. 83 • • 8 0 .07 115 

•• 
•• 

••• ANNUAL y • •• 
1+272 OAYS • '4272 OAYS • 1+272 OAYS • • '4272 DAYS .. 1+272 OAYS .. 1+272 OAYS ... 

1 7.E: • l 12 • 15.7 • 1 163 .. 7.5 • 1 264 .... 1 .5 9 .09 173 .. • 32 .10 207 . .25 .11 311 
2 ... 0 • 1 2 51 .. 12.2 • 1 31+3 • 7.1 • 1 37 •• 2 1. 13 .08 26 • 1.17 .01 96 • .61 .09 181+ 
3 3.1 .o 68 .. 6.6 .o 170 • 3.9 • 0 197 •• 3 .37 .04 203 .. .73 .04 26 0 • .68 • 0 .. 2q8 ,. • e • o 267 • 2.1 .o 328 • 1.7 • 0 359 ... .. .17 .03 25 .. .3 .. • O l 67 • • 36 .02 102 ... ... 

---- - -- - -i-. 



HER TABLE-G-1 

••• o.o~ CP ~ .s ••• 

STATION - HERMANUS ( SOUTH AFRICA l PERIOO JAN 1 1941 - DEC 31 1973 
LATITUDE= 34.435 LONGITUDE= 19.23E <INTERNATIONAL OISTURBEO DAYS INCLUDEDI 

S O l AR HA RHO NIC S •• LUNA R HA R MON I CS 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • Y - (UNIT=l NTI • Z - (UNIT=1 NTI •• X - (UNIT=1 NTI • Y - (UNIT=1 NTI • Z - (UNIT=1 NT) 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AMP. tP.E. PHASE •• N AMP. tP.E. PHASE • AHP. !P.E. PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

19R1 OAYS • 1981 OAYS • 1963 OAYS •• 1981 OAYS • 1961 DAYS • 1963 DAYS 
•• 

1 6.6 .1 1 • 5.9 .1 138 • 2.4 .1 303 •• 1 .33 .09 305 • .32 .08 136 • .37 .o9 344 
2 5.5 .1 229 • 6.2 .1 329 • 3.2 .o 358 •• 2 .58 .06 55 • .18 .06 150 • .69 .05 237 
3 3.7 .o 36 • 6.7 .1 149 • 3.5 .o 167 •• 3 .06 .04 45 • .12 .06 156 • .04 .05 179 
4 .9 .o 239 • 3.0 .O 326 • 2.2 .O 359 •• 4 .05 .03 299 • .05 .OJ 13 • .08 .03 15 

•• .. 
••• SEASON E ••• 

1724 DAYS • 1724 DAYS • 1726 DAYS •• 1724 DAYS • 1724 DAYS • 1726 OAYS 
•• 

1 5.0 .1 28 • 13.9 .1 157 ! 7.3 .1 252 •• 1 .42 .13 160 • .30 .11 135 • .12 .16 132 
2 3.4 .1 262 • 12.0 .1 339 • 7.3 .1 36 •• 2 .98 .11 19 • .60 .11 98 • .50 .12 235 
3 2.7 .1 66 • 7.9 .1 167 • 4.7 .1 204 •• 3 .39 .07 167 • .48 .11 232 • .35 .07 260 
4 .9 .o 259 • 2.4 .1 346 • 1.7 .o 19 •• 4 .17 .04 358 • .35 .06 39 • .29 .05 75 

•• 
•• 

••• SEASON D ••• 

2036 OAYS • 2036 OAYS • 203 4 OAYS •• 203E DAYS • 2036 DAYS • 2034 DAYS 
•• 

1 3.6 .1 27 • 17.5 .1 171 • 8.8 .1 253 •• 1 1.13 .14 156 • 1.00 .14 229 • .33 .15 269 
2 2.6 .1 268 • 11.3 .t 13 • 6.9 .1 65 •• 2 1.52 .13 22 • 2.42 .12 67 • 1.24 .16 150 
3 2.3 .1 91 • 4.~ .1 2 08 • 2.6 .1 240 •• 3 .77 .07 206 • 1.82 .08 263 • 1.55 .10 300 
4 .4 .o 339 • . 3 .o 256 • .2 .1 336 •• 4 .29 .05 44 • .64 .os 62 • .68 .06 119 

•• 
•• 

••• ANNUAL Y••• 

5741 DAYS • 5741 DAYS • 5743 DAYS •• 5741 OAYS • 5741 DAYS • 5743 OAYS 
•• 

1 5.0 .1 18 • 12.1 .1 161 • 5.9 .1 259 •• 1 .43 .06 164 • .39 .10 198 • .16 .09 306 
2 3.6 .1 247 • 9.9 .o 349 • 5.2 .1 42 •• 2 1.01 .06 27 • 1.06 .05 92 • .60 .07 190 
3 2.7 .o 61 • 5.9 .o 171 • 3.1 .o 201 •• 3 .35 .04 193 • .76 .04 254 • .62 .05 293 
4 .6 .o 262 • 1. ~ .o 331 • 1.3 .o 6 •• 4 .14 .02 22 • .32 .03 66 • .31 .03 103 

•• 
•• 

~ 

~ 



,.... 
°' 

HER TAJlLE-G- 2 

••• • 5< CP .5.1.2 ••• 
S TA ITON - HERM~NUS 1 SOU TH AFRICA 1 PERIOO JAN 1 191+1 - DEC 31 1973 

LATITUDE= 31+,43S LONGITUDE= 19. 2 3E (INTERNATIONAL OISTURBEO OAYS INCLUDEOI 

S O L A ~ H A q M 0 N I C S •• L U N A R H A R M O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - ( UN[T=l NT 1 • y - !UNIT=1 NTI • z - !UNIT=! NTI •• X - ( UNIT=t NTI • y - (UNI T=1 NTI .. z - IUHIT=1 NT l 

N ~ MP, .!_P,E, PHASE • AMP, .!_P,f:, PHASE . AMP. .!_P,E, PHASE •• N AHP • .!_P ,E • PHASE • AMP, _tP.E, PHASE .. AHP. !_P.E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J • •• 
1634 OAY S . 16 34 IJA YS • 1631+ DAYS •• 1634 DAYS • 1631+ DAYS • 1631+ DAYS 

•• 
1 10 , 8 • 2 353 • 5 , 0 , 1 1 5 7 • 5. 1 • 1 333 •• 1 .64 ,19 307 • ,1+6 .09 70 • .38 .12 20 
2 4.5 .1 236 . 7 . 6 • 1 322 • 3 ,6 • 1 358 •• 2 ,69 • 09 57 • ,39 .08 206 • .73 .09 251 
,s 3 , 7 • 1 33 • 6 .t , 1 15 0 • 2,9 .1 162 •• 3 .04 .06 95 • .33 .06 100 • • 21+ ,07 11+7 
4 • 8 • 0 ?35 . 3 , 1 • 0 -~2 7 • 2.2 • 0 358 •• 4 .08 .05 261 • ,18 .04 316 .. .15 .05 329 

•• 
•• ... SEA<;QN E • •• 

16 'l3 l'JAYS • 169 3 f)AY S • 1 693 flAYS •• 1693 OAYS • 1693 DAYS • 1693 DAYS 
•• 

1 9.1 . 2 6 • 1 3 , 4 • 2 169 • 6.8 .2 28 2 •• 1 .85 .20 172 • .26 • 17 154 • .21 ,17 264 
2 2 . 6 • 1 290 • 11, 7 • 1 33 7 • 7.9 • 1 36 •• 2 1,25 ,10 21 • ,93 ,13 96 • .41 ,09 2 00 
,s 2 .7 • 1 59 • 7. t .1 171 • 4, 0 • 1 2 06 • • 3 .39 .09 194 • .59 ,09 259 • .51 ,11 291+ 
4 . 9 • 0 253 . 2 , 6 • 1 34 4 • 1, 7 • 0 16 •• 4 • 21 ,06 5 • .36 ,07 65 .. • 31 • 0 5 86 

•• 
•• 

••• SEASON O ••• 

15 23 f)AYS • 1523 IJA YS . 1 522 DAYS •• 152 3 DAYS .. 1523 DAYS .. 1522 DAYS 
•• 

1 7 , 7 • 1 7 . 1 'l . 5 • 1 179 • 9 ,0 • 1 2 75 •• 1 1.51 • 11 173 • ,77 .16 236 • ... 7 .10 246 
2 1. 9 • 1 29 8 . 1 2 , 6 • 1 1 2 . 6,5 , 2 67 • • 2 1,71 ,14 28 • 2,53 • 11 89 .. 1.32 .17 11+9 
3 2 , 8 , 1 97 . 4 , 0 , 1 2 09 • 2,5 .1 2 24 •• 3 .69 .11 207 • 1.72 • 0 7 263 .. 1,55 .10 291 
4 , 5 • 1 322 . . 6 • 0 277 • • 6 • 1 339 •• 4 .29 .06 35 • .69 .os 68 • ,70 .07 113 .. 

•• 
••• ANNUAL y • •• 

48 50 l)AYS . 4R50 OA YS . 4649 nAYS •• 4650 DAYS • 1+850 DAYS • 1+111+9 DAYS 
•• 

1 9 , 2 • 1 1 . 1 2 , 4 • 1 172 • 6,4 • 1 291 • • 1 .64 ,12 186 • ,15 , 13 199 • ,16 ,09 295 
2 2 , 7 • 1 ?65 • 10. 0 • 1 3 1+ f, • 6 ,1 • 1 43 • • 2 1.H, .09 31 • 1,09 .09 99 • ,60 ,09 188 
3 2 .7 • 1 59 • 5 , 4 • 0 171 • 2 , 9 • 1 196 • • 3 ,41 .06 2 02 • .6 2 .05 260 • ,59 ,06 2 66 
4 , E, • 0 258 • 2 . 0 • 0 33 1 • 1,5 • 0 3 .. 4 ,14 ,04 15 • ,29 • 0 3 70 • ,28 • 0,. 96 

•• .. 



,..... 

HER TABLE- G--3 

••• Cp > l.2 ••• 

STATION - HERMANU~ ( SOUTH AFRICA I M2 - TIDE PERIOO JAN 1 1941 - DEC 31 1973 
LATITUDf= 34.43S LONGITUDE= 19.23E (INTERNATIONAL OISTURBED OAYS INCLUOEOI 

SOL A~ HA R MON Ir. S •• LUNA R HA RHO NIC S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT=l NTI • Y - (UNIT=l NTI • Z - (UNIT=1 NT) •• X - (UNIT=1 NTl • Y - IUNIT=1 NTI • Z - (UNIT=1 NT) 

N dMD. !D 0 f 0 PHASE • AMP. ! 0 .F. PHASE • AHP. !P.E. PHASE •• N AMP. !P.E. PHASE • AMP. fP.E. PHASE • AHP. fP 0 E0 PHASE 

-------- ---------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

372 OAY S • H2 OAYS • 372 OAYS n 372 OAYS • 372 DAYS • 372 DAYS 
•• 

1 20 .7 .8 354 • 6.5 .7 226 • 12.8 .6 352 •• 1 .69 .91 263 • .23 .81 134 • .72 .67 263 
2 3.6 .6 265 • 7.1 .4 304 • 4.8 .6 358 •• 2 .69 .63 120 • .65 .44 205 • 1.40 .68 223 
J 3.7 .4 37 • 4.7 .2 142 • 2.6 .4 149 •• 3 .19 .41 169 • .28 .25 130 • .33 .41 187 
4 .7 .3 254 • 3.1 .2 332 • 2.0 .3 0 •• 4 .49 .33 321 • .24 .20 82 • .63 .32 341 

•• 
•• 

••• SEASON E ••• 

645 OAYS • 645 OAYS • 645 DAYS •• 645 DAYS • 645 DAYS • 645 DAYS 
•• 

1 19.6 .4 4 • 14.0 .3 198 • 11.1 .5 334 •• 1 .57 .47 340 • .71 .35 187 • .60 .50 348 
2 3.4 .4 337 • 11.6 .3 334 • 9.3 .4 43 •• 2 1.59 .42 46 • .51 .30 39 • .84 .43 130 
3 2.8 .3 69 • 5.4 .2 169 • 3.5 .3 197 •• 3 .70 .27 173 • .30 .21 249 • .74 .31 236 
4 1.1 .2 248 • 2.1 .2 343 • 1.5 .2 1 •• 4 .11 .17 358 • .48 .18 36 • .40 .22 63 

•• 
•• 

••• SEASON D ••• 

43 2 nAYS • 432 DAYS • 432 DAYS •• 432 DAYS • 432 DAYS • 432 DAYS 
•• 

1 17.2 .6 359 • 23 .5 .7 195 • 13.9 .5 321 •• 1 .87 .62 246 • .70 .79 204 • .96 .54 324 
2 3.1 .3 1~ • 14. 2 .4 11 • 11.6 .5 76 •• 2 2.11 .37 31 • 1.80 .45 90 • 1.11 .46 133 
3 3.5 .3 105 • 2.7 .2 201 • 2.3 .4 192 •• 3 .67 .30 225 • 1.36 .26 287 • 1.33 .41 306 
4 .5 . 2 287 • .6 .1 244 • .8 .2 276 •• 4 .41 .22 354 • .75 .18 103 • .29 .23 62 

•• 
•• 

••• ANNUAL Y••• 

1449 OAYS • 1449 DAYS • 1449 DAYS •• 1449 DAYS • 1449 DAYS • 1449 DAYS 
•• 

1 19.1 .3 ~60 • 14.7 .3 200 • 12.1 .3 335 •• 1 .47 .32 263 • .60 .30 176 • .66 .29 319 
2 2 . 6 .4 334 • 10.0 .2 345 • 8.0 .4 50 •• 2 1.40 .41 45 • .59 .21 76 • .75 .41 152 
3 2 . 9 . 2 71 • 4.2 .1 167 • 2.7 .2 166 •• 3 .56 .17 191 • .49 .13 269 • .61 .17 267 
4 .8 .1 256 • 1.7 .1 332 • 1.2 .1 350 •• 4 .29 .13 340 • .45 .12 74 • .31 .14 41 

•• 
__, .. 



,-, 
ex, 

HER TAB LE-H-1 and H-2 

L U N A R H A R M O N I C S 

HAT ION - HER11ANUS 1 SOUTH AFRICA 1 PERIOD JAN 1 1941 - DEC 31 197 3 
.. ATl TUDE= 34. 43::. i..ONGITt,GE= 1'3.23E !INTERNATIONAL DISTURRED DAYS EXCLUDEOI 

PERIGEE± 3 DAYS •• APOGEE ± 3 DAYS 

------------------------------------------------------------------··------------------------------------------------------------------
X - IU~IT=l NTI • y - (üNIT=1 NTI • z - IUNIT=1 NTI •• X - IUNIT=l NT) • y - (UNIT=l NTI • z - (UNIT=l NT 1 

N Al1P • .tP.E. PH ASE • Al1F • .tP.E. PHASE • AMP. .tP.E. PtiASE •• N Al1P. .tP • [ • PHASE • A MP. .tP.E. !'~ASE • AMP. !P .E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SE ASON J 

827 DAYS • 827 DAYS • 827 DAYS •• 837 DAYS • 1137 DAYS • 837 DAYS 
•• 

1 • i,8 .20 315 • .32 • 11 13,, • • 54 • 1 8 349 •• 1 .2 3 .15 343 • • 20 .16 5 q • .26 .12 11 
2 • 7 8 .08 60 • .17 • 1 3 219 • • 7 1 .09 2i,o •• 2 .58 .08 1+6 • .29 • 1 0 17 7 • • 61 .08 2i,11 
3 .1 8 .06 200 • • 2 4 .09 139 • .25 .07 207 •• 3 • 16 .07 15 • • 24 • 0 9 88 • • 12 .10 87 .. • 0 7 .07 26 • .10 .07 31+9 • .12 • 0 8 63 •• ,, .08 .07 352 • • 14 • 0 5 300 • • 1 7 • 0 8 351 

•• 
•• 

SEASON E 

866 DAYS • 866 DAYS • 566 DAYS •• 819 DAYS • 819 DAYS • 819 ùAYS 
•• 

1 1. 1 3 • 311 1~2 • .28 .16 142 • • 32 .30 235 •• 1 .36 .21 149 • • 5 3 • 2 4 11+ 2 • • 2 i, .21 231 
2 1. 3 2 .17 23 • 1. 11 .17 94 • • 55 .17 203 •• 2 • 91 .18 27 • .56 • 15 72 • .25 .16 190 
3 _,, 9 .12 205 • • 77 • 1 2 250 • • 79 .1 .. 292 •• 3 .27 • 10 1 70 • • 54 .13 221 • _,, 8 .10 259 .. • J 4 .09 353 . .49 • 0 8 6 1 • • ,, 3 .o 9 75 •• 4 • 0 6 • o9 327 • • 37 • 0 9 27 + • 2 3 .10 79 

•• 
•• 

SEASON D 

851+ DAYS • 554 DAYS • 85,, DAYS •• 831o DAYS • 831+ OAYS • 833 OAYS 

•• 
1 1. 39 • 18 1 75 . 1.19 .2 6 23 7 • • 33 .26 280 •• 1 1.35 • 20 1 lo9 • • 7 5 .20 21+ 8 • • 16 .18 223 
2 1.75 • 1,, 1+2 • 3.10 • 13 97 • 1.% .16 161 •• 2 1. i, 0 • 13 3 • 2.21 .16 85 • • 88 .15 15,, 
3 .q9 .10 228 • 2.23 .12 27', • 1.97 .12 312 •• 3 .8 5 • 12 1119 • 1 • 46 .11 z,;i, • 1.2g • 1 7 266 ,. ... 3 • (5 61+ • .83 .10 93 • .90 .09 127 •• 4 • 3 0 .06 20 • .59 .o, 78 • .65 • 0 9 lU 

•• 
•• 

ANNUAL y 

25<+ 7 DAYS • 251+ 7 CA YS • 251+7 DAY S •• 21t9 0 DAYS • 21+90 OAYS • 21+89 QAYS 
•• 

l • 7,. .17 1 A7 • • i,o • 11 209 • .25 • 15 299 •• 1 • .. 8 • 12 11+8 • .19 • 0 9 222 • • 0 q .11 302 
2 l. 2 3 .08 39 . 1. 42 .10 9g • .93 • 0 8 1115 •• 2 .91 • (9 21 • .92 .o9 89 • .1+6 .09 190 
3 • 5,. .o, 218 • .95 .05 266 • .90 .07 302 •• 3 .31 .06 186 • .56 • 05 21+2 . . .,,, • 0 7 281 ,, .21+ .05 33 • • 1+2 • 0 .. 78 • • I+ l .05 107 .. ,. • 1,. • (5 8 • .21 • 0,. 1+6 • .26 .06 91 

•• 
•• 



HER TABLE-H-3 and H-4 

L U N A R H A R M O N I C S 

iTATIGN - HERHA NUS ( SOUTH AFRICA 1 PER IOO JAN l l'lft1 - DEC 31 1'l73 
LATITUDE= 3ft.1+3S LONGITt.CE= 1'l.23E IINTEt<NATIONAL OISTURBEO OAYS EXCLUOEOI 

MOON RECEDING •• )IOON APPROACHING 

------------------------------------------------------------------··------------------------------------------------------------------
X - IU~IT=1 NT 1 • V - IUNIT=1 NTI ... z - IUNIT=1 Hl ...... X - IUNIT=1 NTI • y - IUNIT=1 NTI • z - IUNIT=1 NTI 

N AHP. :tP.f. PH ASE • AHF. _tP.E • PHASE • AHP. :tP.E. PHASE •• N AHP. :tP. E. PHASE • AHP. !P .E. PHASE • AHP • ,!:P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------.... 
•• 

SEASON J 

11011 OAYS • 8011 OAYS • 8 lU OAYS •• 860 OAYS • 118 0 OAVS • 880 OAYS 
•• 

1 .JO .22 31+6 • .1+6 • 18 'lO • .23 • l I+ 26 •• 1 .5 8 .27 2gO • .28 .13 85 • • ,. 2 .13 2 
2 .5 J .11 1+3 • .22 • 10 213 • .73 • l 0 21+5 •• 2 • 7 1 • 0 'l 67 • .35 .10 17 5 • .75 .o 'l 21+3 
3 • 1 3 • 10 35 • .26 .01 118 • .15 .01 11+1+ •• 3 .05 .08 56 • • 0 8 • 0 6 118 • • 1 0 .08 10 I+ .. .11+ • (6 2 38 • .16 .05 33g • • l 3 .06 32ft .. .. • l 1 .06 21+1 • .03 .0 5 32 • • 0 Il .05 263 

• • 
•• 

SEASON E 

81+ 2 OAVS • 61+2 OAYS • 61+2 OAYS •• 636 OAYS • 636 DA YS • 8 38 OAYS 
•• 

1 • 51+ .15 11+'+ • .2 0 • 1 'l 1ft 7 • • 0,. • l 2 31+1+ •• 1 • 2,. .22 206 • • .. 1 .16 183 • • 2 3 .22 2 
2 1.16 .11 17 • .52 • 11+ 80 • ... 0 .10 210 •• 2 l. l 1 .16 33 • .11 .17 1 22 • • 51 • 16 22 7 

3 • 5 3 .06 160 • • 1+7 .11 231 • • 32 .08 236 •• 3 .n • 10 188 • • .. 1 .12 287 • .2'l .13 310 .. • 1 3 • O'l 353 • • jJ • 0 7 I+ 1 • .28 .10 7'l •• ,. • 2 6 • 10 355 • . 22 • 0 7 Il 1 • • 1 R .oq 61+ 
• • 
•• 

SE ASON 0 

63ft OAYS • 631+ DAYS • R33 OA\'S •• 625 OAYS • 825 DAYS • 825 OAYS 
•• 

1 1 • 5 8 • 2 1 151+ • l. 10 • 16 211+ • .52 .12 255 •• 1 .7,. .20 166 • .6 8 • 21 251+ . • 0 'l .1 'l 26'l 
2 1 • 8 2 .18 10 . 

2 • "7 • 11 71+ • 1. 2 1 .17 lZ'l •• 2 1. 5 3 • 22 37 • 2. 1+3 .1,. 'lit • 1. 1 0 • 21+ 1 55 
3 .80 • 0 'l 16'l • 1. 66 .08 25 0 • 1. l+ft • 1 0 261 •• 3 • 86 • 12 223 • 1 • 87 • 1 3 27 0 • 1.66 .13 303 .. . 2 3 .10 27 • .61 .01 72 • .61+ .12 101 •• .. • 32 • 07 32 • .73 • 0 'l 'l6 • .65 .11 11B 

• • 
•• 

ANNUAL y 

2 lt81+ OAYS • 2 1+8 I+ DAYS • 2 1+85 OAYS •• 251+1 OAYS . 25 1+1 OAYS • 251+3 OAYS 
•• 

1 . 5 'l • 10 152 • • 3 0 • 0 7 1 'l6 • • 15 . 06 30ft •• l • 2 6 .1 6 2 10 • . 22 .o 'l 16 2 • • 1 5 .12 353 
2 1 0 l 2 .0 8 18 • • 'l6 . 06 83 • • 53 • 0 'l 162 •• 2 1. 0 'l • O'l ltO • • 'l 7 . o 6 l O 6 • • 51 • 0 8 201+ 
3 • 3 'l • 05 176 • . 61 • 0 5 2 1+ 2 . .50 . 06 2 71 •• J .35 .01 209 • • 6'l .07 26 8 • . 58 • 0 8 301 .. • 0 8 • (6 360 • • 2 'l • 0 .. 50 • • 26 • 0 7 86 •• .. • 1 5 • 0 ,. 2 • . 32 • 0,. % • • 2 5 • 0 3 11 0 

•• ,..... 
•• ~ 



01 

N2 

01 

N2 

01 

N2 

01 

N2 

20 

HER TABLE - I 

The o
1 

and N
2 

Tides Derived From Hourly Magnetic Data of 

HERMANUS (1941-1973). The International Disturbed Days have 

been Excluded From the Computations. 

X y z 
Amp . .± p.e. Phase Amp . .± p.e . Phase Amp .± p . e . 

(nT) (;1T) (nT) 

SEASON-J 

3352 days 3352 days 3354 

0.27 .± 0.09 67° 0.26 + 0 . 07 194° 0 . 31 + a.os 
0.15 .± 0.06 29° 0.07 + 0 . 04 50° 0 . 06 + a.os 

SEASON- E 

3363 days 3363 days 3365 

0.42 .± 0.14 165° 0.20 + 0.10 302° 0 . 07 + 0 . 12 -
0 . 22 .± 0.10 10° 0.31 + 0 . 09 108° 0.17 + 0 . 10 -

SEASON- D 

3347 days 3347 days 3345 

0.90 + 0.12 82° 0.66 + 0 . 10 169° 0.16 + 0 . 11 -
0.45 .± 0.07 74° 0 . 47 + 0.09 106° Q. 41 + 0.07 

ANNUAL- Y 

10062 days 10062 days 10064 

o.42 .± a.os 98° 0.26 + 0 . 06 186° 0 . 07 .± 0 . 06 -
0.21 + 0.04 47° o.27 .± a.os 113° 0 . 21 + 0.03 -

Phase 

days 

89° 

196° 

days 

258° 

225° 

days 

222° 

171 ° 

days 

133° 

200° 



V IEQUES ( VQS ) 
(March 10, 1905 to October 31, 1924) 

and 

SAN JUAN (SJG) 
(January 1, 1926 to March 31, 1976) 

Magnetic observations began in February 
1903 at Fort Isabel Sigunda on Vieques 
Island, Puerto Rico. The instruments were 
transferred to a more suitably constructed 
building closeby in 1907 where the 
observations continued until October 1924. 
Until 1914 instantaneous hourly values were 
published and since 1915 mean hourly values 
became available; both sets of observations 
are tabulated in the local mean time of the 
sixtieth meridian. 

Replacing Vieques observatory, San Juan 
observatory became operational in January 
1926 and 1s located near the top of a hill 
about 10 km south of the city of San Juan. 

Only Tables B, C and I from Vieques data 
are reproduced here for comparison with the 
detailed results obtained from the more 
recent San Juan data. 

The harmonie coefficients of Sand L 
variations are very well determined in most 
cases but differ somewhat between the 
stations. The following results are 
presen ted from the glossary of the tables of 
these two stations. The diurnal variation 
curves based on the data of set B are shown 
in Figures 1 VQS and 1 SJG. 

SOLAR VARIATION 

The seasonal variation of the amplitude 
of the solar harmonies of X and Z components 
are small and in general the amplitudes are 
larger in winter than in summer. Y 
component amplitudes undergo largest 
seasonal changes with a maximum in summer 
and a minimum in winter with the 
summer/winter amplitude ratio varying by 
factors of 2 to 4. 

For low and mid-latitude stations the 
ratio of the amplitudes of the X and Y 
components gives a fair estimation of their 
distances from the overhead Sq current 
focus. The current system itself may 
assume, according to Mayaud (1967, pp. 
67-69, Fig. 44) any of the following three 
forms where geographic and geomagnetic 
meridians coincide and a combination of 
these where they do not: 1) Rectilinear 
(R), 2) Tilted towards the higher (T~) or 
!ower (TÎ) latitudes in the-~orning and 3) 

Focus of the system being eccentric towards 
the ~igher (Fh) or !ower (F1) latitudes. 

In the longitudinal belt of the San 
Juan/Vieques pair the dip equator attains 
its most southerly position and the 
geographic and geomagnetic meridians differ 
by about 70° implying that a combination of 
the above models may be required to fit the 
observations at those stations. A close 
examination and comparison of the results 
for various groups from Tucson and the San 
Juan/Vieques pair seems to indicate that the 
Sq current system may, in general, 
approximate a tilted model (T~) in winter 
and (T1) in summer in the American sector 
consisting of the North and South Americas. 
These models (and/or their combination with 
others) seem to explain the proximity of the 
Sq-focus in summer at Tucson and also at San 
Juan/Vieques, and in winter a more southerly 
position at Tucson and a more northerly 
position at San Juan/Vieques as required by 
the ratio of the Y and X seasonal diurnal 
variation. 

At San Juan some noteworthy variations 
are: Among the harmonies of the Y component 
the second is dominant during the later part 
of the sunspot descending phase, minimum 
phase (Table D not reproduced) and for all 
groups in the D season. Also, the largest 
solar diurnal variation is in Marchin the X 
component, in August in the Y component and 
in September in the Z component at San Juan 
and during the span of a year the phases of 
the X, Y and Z components change by as much 
as 33°, 21° and 44° respectively. With 
increasing magnetic activity from Cp ::_ 0.5 
to CP > 1. 2 the amplitude of the dominant 
first harmonie increased in the X component 
by a factor of 3 and decreased by a factor 
of 2 in the Y component in the D season. 

LUNAR VARIATIONS 

In general the lunar harmonies are well 
determined at these stations except for the 
first of the X component where the amplitude 
is frequently poorly determined. Why? The 
amplitudes of the Y harmonie coefficients 
are in general larger than those of the 
other two components with the second 
harmonie possessing the largest amplitude. 
The lunar variation is expected to be 
largest in winter at low and mid-latitudes 
but this is so only occasionally at San Juan 
and Vieques. The largest amplitudes noted 
are either in summer or during equinoxes in 
all the three components. The phase of the 
second harmonie in summer differs from that 
in winter by 15°-20° in X, by nearly 50° for 
Y and virtually remains the same for the Z 

21 



component. This again is quite different 
than the expected phase reversals from 
SUIIIIIler to winter seasons. The exclusion of 
the disturbed days (Table B) or even the 
moderately active days (Table C) from the 
data analyzed does not produce any 
significant change in the amplitude of the 
lunar harmonies. The 3rd harmonie of the Y 
component is quite strong and many times its 
amplitude exceeded that of the 1st 
harmonie. The Y component main tidal term 
M2 attains its maximum and minimum 

22 

amplitude in the months of September and 
December respectively. The general trend, 
with sunspot numbers increasing from a low 
value (Table F-a-1) to moderately high value 
(Table F-a-2), seems to be an increase in 
the amplitude of M2 but for higher sunspot 
numbers (Table F-a-3) the amplitude 
decreases again. Such a trend may also be 
noted in Tables F-b (not reproduced) where 
it is evident that the amplitude of the 
lunar harmonies is larger in the ascending 
phase than in the descending phase of the 
sunspot cycle. An increase in the 

amplitudes of the Y component harmonies with 
increasing magnetic activity is noted but 
overall changes are of secondary importance 
(Tables G-1 to G-3). 

As expected larger amplitudes of lunar 
harmonies are found when the moon is near 
perigee than when it is near apogee. Also, 
during the summer and equinoctial seasons, 
the largest amplitudes of the Mz tide in 
the Y component occur when the moon is near 
perigee. 

The 01 and N2 tides given in Table I 
are in most cases well determined. The 01 
tide attains a maximum in sUillliler in the Y 
component and in winter in the X and Z 
components. The N2 tide amplitude, on the 
other hand, peaks during the equinoctial 
season in all three components. The 
amplitude of the N2 tide is larger than 
that of 01 in summer and equinoxes but the 
01 amplitude exceeds that of N2 in the 
winter season. 
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N 
.i:--

TABLE- Il ...... 
STATION - 1/IEOUES ( u.s.A. , PERIOO MAR 10 1 qo 5 - OCT 31 1q21, 

LATITUDE= 18,15N LONGITUDE= 65,lt5W !INTERNATIONAL DISTURBED OAYS EXCLUDEDI 

S O L A R H A R H 0 N I C s •• L U N A R H A R H O N 1 C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNlT=1 NTI • y - < UN IT=1 PHI • l - (UNIT=1 NTI •• X - IUNIT=1 NT) • y - IUNIT=1 NT) • z - IUNIT=t NTI 

N AHP. .tP. E. PHASE • AHP • J:P,E. PHASE • AHP. ,tP,E. PHASE •• N A11P • .tP .E. PHASE • AP<P • ..!P,E. PHASE • AHP • .:tP,E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1 qi.3 0 AYS • 1q43 OAYS • 1 q26 DAYS • • 1943 OAYS • 1q43 OAYS • lq26 DAYS 
•• 

1 6.2 • 1 311 • 12.6 .1 10 • 1.q • 1 173 ... 1 .12 .os 207 • 1.02 ,OIi 44 • ,21 • 0 7 156 
2 4. 0 .1 125 • 9,5 ,1 221 • 1.6 .o 11 •• 2 1.06 ,07 66 • 2.45 .os 252 • 2. 3J • 0 5 27q 
3 1.5 .1 JO 11 • 3,q • 1 61 • .9 .o 241 •• 3 • 41 .01 231 • 1.13 ,06 67 • ,JO .05 21t4 
4 • 2 .o 1 lt4 • 1, 1 • 0 26 • • 3 • 0 169 •• 4 .07 .03 58 • • 21 , 03 324 • ,06 .02 103 

•• 
•• 

••• SEASON E ••• 

1914 OAYS • 1q 14 OAYS • 1q32 DAYS • • 1q14 OAYS • 1914 OAYS • 1932 OAYS 
•• 

1 7. ~ .2 316 • 9.9 .1 10 • 4,3 • 0 96 •• 1 .61 .11 166 • 1.24 • 13 71 • ,6 7 • 0 4 171 
2 3.1 .1 133 • li. 7 .1 206 • 1.8 .1 312 •• 2 1.02 .10 67 • 2. ljJ ,11 270 • 2.20 .06 282 
J 1. 3 .1 300 • 3,2 • 1 57 • .7 • 0 231 •• 3 .41 .06 227 • 1.41 • 0 7 105 • .36 • 0 3 248 
4 • 3 .o 116 • .6 .o 279 • • 3 .o 124 •• 4 , 10 .05 120 • .44 ,05 305 • .15 • 0 2 97 

•• 
•• 

••• SEASON O ••• 

1779 DAYS • 1779 DAYS • 1866 OAYS •• 1779 DAYS • 1779 OAYS • 11166 OAYS 
•• 

1 6. 9 • 1 338 • 4. 6 .1 354 • 5.1 • 0 85 •• 1 • 22 , 14 255 • ,57 .09 161 • .22 • 05 215 
2 3. 2 .1 201 • 8,E, • 1 1~4 • 2. 7 • J 293 •• 2 , 84 .06 89 • 1,59 ,07 315 • 2.22 • 0 4 272 
3 1,1 .1 ltO .. ... 1 ,1 14 • .9 • 0 149 ... 3 ,30 .05 206 • .72 ,06 162 • .16 .02 zq3 
4 • 2 .o 310 • 2.3 ,1 226 • • 4 .o lt2 •• 4 ,16 , 04 46 • .31 ,05 343 • • 0 6 .02 123 

•• 
•• 

••• ANNUAL Y • •• 
5636 DAYS • 56 36 OAYS • 5724 OAYS •• 5636 OAYS • 5636 nAYS • 5724 OAYS ... 

1 6.7 .1 322 • 9,2 • 1 7 • 3,2 • 0 10 3 .. . 1 • 27 • 11 166 • • 74 ,06 70 • .36 .03 179 
2 2.9 .o 146 • 8,6 • 1 205 • 1. 7 .o 318 •• 2 • qq .04 60 • 2,14 ,06 272 .. 2.23 • 0,. 278 
3 t.O .o 325 • 3.2 • 0 53 • ,6 • 0 206 •• 3 .36 .04 223 • 1. 00 .04 10'l • ,27 .02 25ft 
4 • 1 • 0 12 fi • .6 • 0 255 • .2 • 0 111 •• 4 ,09 • 02 72 . .32 • 02 323 • .10 .01 105 

•• 
•• 



VQS TABLE- C 

STATION - 1/IEOUES ( u.s.A. 1 PERI 00 MAR 10 1qo5 - OCT 31 1n1+ 
LATITUDE= 111.15N LONGITUDE= 65.1+5H !INTERNATIONAL QUIET OAYS ONLYI 

S O L A P. H A R M 0 N I C S •• L U N A R H A R M C N I C s 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT=1 Hl • y - IUNTT=l NTI • z - (UNIT=l NTI •• X - IUNIT=l NTI • y - IUNIT=l NTI • z - (UNIT=l NTI 

N AHP, .tP. E. PHASE • AMP. ,tP.E, PHASE • AMP. _tP.E. PHASE •• N AMP • .tP.E. PHASE • AMP, .tP. E • PHASE • AHP. ,tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J • •• 
377 OAYS • 377 DAY S .. 376 OAYS •• 377 OAYS • 377 OAYS • 376 OAYS 

•• 
1 5. 8 .2 302 • 11. 8 .2 8 • 1.1 .2 16q •• 1 • 51 .25 16ft . 1.33 .25 36 • .36 • 18 1 73 
2 ... ,. .2 126 • q. 3 ,3 225 • 1.2 • 1 ~ •• 2 1. 17 • 22 81 • 2.82 .2'l 255 • 2.16 • 11 2112 
3 1. q .1 3011 • ... 1 • 2 811 • .q .1 23'3 •• 3 • 41 • 0 Il 236 • 1.36 .18 se • .41 .o 7 242 ,. . 2 • 1 137 • 1.1 • 1 111 .. • 3 • 0 180 .... • 10 • 08 80 • .31 .11 320 • .17 .06 92 

•• 
•• 

••• SEASON E ••• 

385 OAYS • 3115 OAYS • 3qO OAYS •• 385 OAYS • 365 OAYS • 3'l0 OAYS 
•• 

1 5.7 .2 303 • q.6 .2 4 • 4. 2 .1 10 1 •• 1 .2q • 21 176 • 1.43 ,18 qo • .12 • 1 5 1'l1 
2 2.8 .1 135 • 6.3 .2 207 • 1.q • 1 314 •• 2 1. 16 • 1,. 70 • 2,79 ,22 260 • 1.96 • 0 q 2n 
3 1. 5 • 1 305 • 3.4 .1 55 • • 1 • 1 237 ... 3 .41l • Oq 224 • 1.36 .15 113 • .35 .06 261 .. • 4 .1 114 • .6 • 1 264 • • 3 • 0 123 •• 4 • 21 .07 12<) • • 43 .10 311 • .13 • 0 4 106 

• • 
•• .... SEASON O ••• 

351 OAYS • 351 OAYS • 364 OAYS •• 351 OAYS • 351 OAYS • 361+ OAYS 
•• 

1 ... 7 • 3 H3 • 5.5 .2 350 • 4. 8 • 1 68 •• 1 .63 • 26 272 • .1q .21 156 • • ,. 1 .16 245 
2 3.1 • 2 208 • ~.1 .3 185 • 2.9 .1 2% •• 2 • 98 .21 'l5 • 1.85 .27 322 • 2 .os .10 271 
3 1. 2 • 1 35 • ... 2 ,2 17 • .9 • 0 11+4 ... 3 .25 .14 217 • .90 .20 161 • .16 .os 292 
4 • 1 .1 335 • 2 .1 • 1 226 • . ,. • 0 46 •• 4 .11 • 10 40 • ,31 ,11 348 • .o .. • 0 4 ,,. 

•• 
•• 

••• ANNUAL Y••• 

1113 OAYS • 1113 OAYS • 1130 OAYS •• 1113 OAYS • 1113 OAYS • 1130 OAYS 
•• 

1 5,2 .1 313 • 9.0 .1 3 • 3,2 • 1 10 5 •• 1 .27 .15 214 • • 97 , 14 63 • • ,. 1 .07 215 
2 2. 8 .1 150 • 8.2 • 1 207 • 1. 6 • 0 315 •• 2 1,09 • 11 86 • 2, 2'l ,12 283 • 2. 0 3 .05 276 
3 1.2 • 1 325 • 3.4 .1 51+ • .6 • 0 211 •• 3 ,33 .o, 231 • 1.01 .08 118 • .2 9 .05 262 ,. • 2 .o 117 • .6 • 0 255 • .2 .o 10 5 .. ,. .11 • 0 5 97 • .29 .05 331 • .10 .o 3 'l2 

•• 
•• 

N 
V, 



01 

N2 

01 

N2 

01 

N2 

01 

N2 
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VQS TABLE - I 

Theo and N Tides Derived From Hourly Magnetic Data of 
1 2 

VIEQUES (1905-1924). The International Disturbed Days have 

been Excluded From the Computations. 

---
X y z 

Amp. ± p. e . Phase Amp. ± p.e. Phase Amp ± p.e. Phase 
(nT) (nT) (nT) 

SEASON-J 

1943 days 1943 days 1926 days 
0.17 + 0.14 261° 0.83 + 0.12 125° 0.10 ± 0.05 239° -
0.23 .± 0.09 107° 0.43 + 0.08 285° 0.56 ± 0.05 289° 

SEASON-E 

1914 days 1914 days 1932 days 
0.11 ± 0.16 230° 0.13 + 0.09 267° 0.07 ± 0.05 38° -
0.24 + 0.11 83° 0.53 + 0.10 299° 0.47 ± 0.05 298° -

SEASON-D 

1779 days 1779 days 1866 days 
0.21 + 0.13 216° 0.28 + 0.07 112° 0.02 + a.os 133° 
0.08 + 0.08 49° 0.33 + 0.08 286° 0.47 ± 0.05 293° 

ANNUAL-Y 

5636 days 5636 days 5724 days 

1 
1 

! 
; 

' i 
1 

i 
1 

! 

1 0.15 + 0.09 239° 0.36 + 0.05 126° 0.01 ± 0.04 

_:j -
0.20 + 0.06 88° 0.45 + o.os 291° 0.50 ± 0.03 

·-

0 
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N 
CO 

SJG TABLE-A 

STATION - SAN JUAN ( J.S.A. > PE,u.JJ JAN 1 1 ':J26 - MAt< 31 19/ b 
LATI,JJE = 1 8 . 1+0 N LON Giru ... E= 66.12,1 ( INE~NAT IONAL üISîJ~tlEu uAY;:, IN CLU .. ~J > 

s 0 l A R 1 A ~ H 0 ~ I C :, •• L U N A ~ H A Il M 0 N 1 C :, 

------------------------------------------------------------------··-------------------------------------------------------------- ----
X - (UNIT =1 NTI • y - (UNIT=l NI l . z - (UNlf=l Nfl + ♦ ( - (UNii=l NTI • y - WNIT=l Nil • l - (U NI, = 1 Nil 

N AHP. tP. E. PH A;:,t: • AMP. tf'. E . PHA~ë • AMP, tP.E.. f'HA ~ t: •• N A,.P. tP,E. P1A ;:,E • AHP . ±P.E. PHA;:,t:. • AMI-' , t P ,E, PHA:,E 

----------------------------------------------------- -------------··------------------------------------------------------------------•• 
•• .... ;:,t:.ASON J • •• 

5 793 OAY:. . 5 793 GA Y., • 5867 ..,A y:, •• 57g3 CJA y:, • 5 79J 1,;A 'f., • :,80 7 ~A YS 

•• 
1 7 ,3 .1 31 ➔ • 1 5 .3 .1 ~ • 4, 2 • ù 1 2ù .. 1 • 10 • 10 1 56 . t. 1 9 • tJ, 40 + • 211 • u 3 127 
2 3,7 • 1 1 29 . 11. 5 .1 205 . .S , J • 0 311+ .. 2 • 'J 1 • J 7 85 • 2 , 53 , üb 2 4 J • l. u 5 .u 2 290 
3 1. 1 • 0 .s o,. • ,. .6 • ù 63 • l, .i • 0 15u .. 3 • 32 • û .. 1 tl':l • 1, 11 • G 3 60 • • .>l • ù <'. 163 .. • l . " 117 . 1. ù • ù 13 • ·" • G 13g •• ,. • a 9 • J 3 3 5~ • • ~ l • J 2 2 6 7 • , l û . 02 3 2 

•• 
+ ♦ 

••• :,EA:,ON t ••• 
5956 OAY5 • 5956 üArS • 5'J ➔ O JAY~ •• 5'J56 JAY S • 5 95b uA Y.::, • 5'J9 0 uAYS 

+ ♦ 

1 9.2 • 1 327 .. 11.5 • l 3 • b,8 . ~ ':lb •• 1 • t1 o • 10 l 32 • 1, l 'J • l Il b9 • • b'+ .OJ 1 .. 7 
2 3.b • 1 1,.9 • 9.6 • l 192 • J . ,. • o 231 •• 2 .,, • o 1 '+tl • 2 .3 0 • 0 7 256 • 1, ,:;.i • o., 30 2 
3 1.2 • 1 303 • 3.8 • ù 28 • l, l • 0 13J •• 3 • lt6 . 0 7 172 • 1.1+'+ • ù .. 87 • • .. 2 .0 2 180 .. • 1 • o 138 • .8 • 0 222 • • l • 0 119 ... ,. • 1 L • 0 3 25 . ... 2 • o 3 2 75 . ,17 .01 2ù 

•• 
•• 

••• SEASON O ••• 

585b ùAY S • 5656 DA Y:, • 51162 ùAVS •• 585b )A VS • 5856 üAY:. . 5 862 uAYS 

•• 
1 'J. 7 • 1 3 .. 0 • 5 ... • 1 L • b. '+ • u 116 •• 1 • .. 7 .10 251 • .i O • 0 6 16 3 • .. rn .03 1% 

2 5,0 .1 195 • 10.0 • 0 168 • 3.3 • 0 27,. •• z • 8 3 . 06 72 • 1.59 • o,. 29':l . ... ,. .o 3 295 
3 1.8 • o 1 'J .. ,. • 6 .o 3 5't • l.J • u ':l3 •• 3 • ,. 0 • o i. 195 • .66 • Il J 1 l+ù • .21+ .02 2'+2 .. ... • 0 2'+J • 2.7 • 0 2 Il 1 • ... • 0 2'J'+ •• .. .23 • a,. 1 • ,JO • ,J 2 315 • • u 9 • o 1 65 

• • 
•• 

••• ANNUAL y • •• 
17 60 5 OAYS • 176 0 5 OAY~ • 17719 uAY.> •• 17605 )AVS • 17 bQ 5 uAYS • 17719 uAYS 

•• 
1 8.6 • 1 33 0 • 10. 7 • Il ; • 5 ./ • a 'J9 •• 1 .21 • 0 7 165 . • 7 l .o .. 70 . .H . oz 156 
2 3.6 • a 16.:: • 10.1 • Il 169 • 3.2 • lJ 2CJ3 •• 2 • 60 .04 70 • 2, 17 • 0,. 260 • • 61+ . (J2 2% 

3 1.1 • 0 336 • 3.9 • 0 26 • 1. l • û 12 5 •• 3 .H • u 3 184 • • g7 • a J 91 • ,26 • 0 1 188 .. • 1 .u 203 • • 'J •U 2 ll • .1 • G 221 •• ,. • lit • 0 2 f, • • J o .01 z9.i • • 12 .01 3" .. .. 



SJG TABLE-B 

STAIION - SAN JUAN 1 u.s.A. 1 PERIOu JAN 1 1926 - HAr< 31 1976 
.ATifUùE= 16.ltON ~ON~ITUOE= &6.12~ 1 INri::RNAf 101-lAL ul~TURBEù OAYS El(CLUOEUI 

S O L A R H A R H 0 >j I :: S. .... L U N A R H A R HONIC.:. 

------------------------------------------------------------------··------------------------------------------------------------------
~ - IUNIT=1 NTI • y - IUNH=1 NTI • l - 1 UNIT= 1 NTI •• X - IUNlf=l NTI • y - (UNI T=l NTI • z - IUNIT=l NT> 

N AHP. tP.E. PHASE • AHP. tP.E. PHASC: • AMP. tP.E. PHA:,E •• N AHP. tP. E. P-iA:.E • AHP • .tP .E. • PHASE • AHP • tP.E. PHASE 

------------------------------------------------------------------♦♦------------------------------------------------------------------•• 
•• ... :.EASON J • •• 

lt861t OAYS • 1+6b4 OAYS .. 4923 ùAYS •• lt664 DA YS • 1t6blt DA Y :i • 1+923 DAY S 
•• 

1 7.0 .1 312 • 15.2 .1 3 • 4.1 • 0 117 ... 1 .06 • u 9 .$ .. 1.1'1 • 0 7 ,. 1 • .26 • 0,. 134 
2 3.7 .1 126 ♦ 11.3 .1 206 .. 3.3 • 0 313 •• 2 • 'lit .ù7 69 ♦ 2.49 .o 6 21t2 • 1.04 .a 3 290 
3 1.2 • 0 30b .. 4. 7 • u 63 • 1.4 • a 151 •• 3 • 32 • (j,. 193 • 1. 0 7 .04 f,6 • • 31 .01 161+ 
4 .2 • 0 120 • .9 • 0 1l • • 3 • 0 1 33 •• 4 • 0 7 .02 6 • .1 'l • (l 3 29 3 • .10 .o 2 26 

•• .. .... SEASON E • •• 

1+'129 OAYS • 1t'l29 uAYi • 1+953 ùAb ... lt929 éJAYS • 1+929 OAYS • 1+'153 UAY S. 
♦♦ 

1 6.3 .1 320 • 11.6 • 1 :> • &.9 • 0 31t •• 1 .63 .10 13& • 1.23 • 10 72 • .&3 • Olt 146 
2 3.3 • 0 145 • 'l. 'l • 1 1 'l3 • 3. 4 • 0 2'lû •• 2 .75 .os ltl+ • 2.1H • G 'l 260 • 1 • UiJ • (j 3 302 
3 1.2 • 0 305 • 3.9 • 1 30 • 1. l • 0 130 •• 3 .1+8 • 0,. 17& • 1 .1+5 • 0 5 66 • • 1+2 • 0 2 162 ,. .z • 0 133 • • 'l • 0 222 " .ù • J 112 ♦♦ lt .10 • 0 2 20 ♦ .1+5 • 0 3 276 + • 17 .o 2 24 

•• 
•• 

••• SE:.ASON D ••• 

lt'lO'l OAY:i + l+'lO'l GAri " 1+916 uAY S .. l+'lO'l JAYS • 1+90'l uAYS • 491& ùAYS. 
•• 

1 8.4 .2 335 • 6.0 • il 3 57 • 6.1+ • u 67 •• 1 • l+b • 1 7 21+7 • • :, 1 • ù 5 1&2 • • ,. 0 • 0 l 1% 
2 ,. • 7 .o 1 'lb • 9.g .o 170 • 3.2 • ll 273 •• 2 • 86 • 0, 70 • 1. &O • D 5 300 ♦ • 44 .o 3 2'l5 
3 1.8 .o 23 ♦ 4.8 • 0 355 " 1.3 • 0 g.S +• 3 .35 • 0 lt 1% " .&9 .OJ 142 • .23 .02 243 ,. • 4 .a 238 • 2.1 • 0 201 • .5 • 0 2'l3 •• 4 • 1 'l • 0 .. 'l • .26 • 0 2 318 • • 0 6 .01 &7 

•• 
•• 

••• ANNUAL y • •• 
11+702 DAYS " 14/02 OAY:, • 14 792 .;AYS •• 11+702 .:;4~~ • 1470 2 uAYS • 147 'l2 DAY S 

•• 
1 7.8 • 0 323 • 11.0 • 1 3 ♦ 5.7 • ù 97 .. 1 .20 .05 179 ♦ • 75 • 0 6 71 ♦ • ,.o .oz 15'l 
2 3 ... .a 15'l • 10.0 • u 1 ':l0 • J.2 • 0 292 •• 2 • 82 .03 b'l • 2.11 • ù,. 262 .. .82 .o 2 2% 
3 1.1 .o 33'l .. J. 'l .J 23 • 1. 1 • 0 12 5 •• 3 • 1, .02 167 • .% • û 3 'l 2 • .28 • 0 1 189 ,. .2 • 0 163 . • 'l • il 211 " • 1 • u 253 ... ,. • 12 • 01 13 • • 2 'l .01 291+ • .11 .il 1 35 .. 

N •• 
'° 



w 
0 

SJG TABLE-C 

~TATION - SAN .JUAN ' u.s.A. 1 PERIOO JAN 1 1926 - HAR J1 1976 
LATITUDE= 16 ... o N LONGITU DE = 66.12W (INrERNArIONAL QUIET OAYS ONLYI 

S O L A R H A R H 0 'I I C 5 •• L U N A R H A R N O N I C S 

------------------------------------------------------------------•·------------------------------------------------------------------X - IUNIT=1 NTl • y - ( UNI i =1 NTI • z - IUNIT =l NTI •• ~ - IUNH=1 NTI • y - IUNIT= 1 NTI • z - IUNIT=1 NTI 
N AHP. tP.E. Pt,ASE • Al1P. tP.E. ?ri AS€ • AHP. tP.E. PHA5E •• N AKP. tP.E. PPIASE • AH?. .tP .E • PHASE • AHP. t-P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• 5EASON J • •• 
950 OAYS • '150 uAY;i • 961+ llAYS •• 950 )AYS • 950 OAYS . 964 OAY!) 

•• 
1 6.<+ . 2 301 • 1'+. 5 • 1 1 • 3. Il • 1 115 •• 1 • os • 21 206 • 1.10 • 1 .. .... • .38 .u 136 
2 '+ .1 .1 130 • 1 il. 6 .1 211 • 3.2 • 1 lllt •• 2 .6'.l .13 6 .. • 2.36 •15 245 • 1.0 3 .09 Z9Z. 
3 1.5 • 1 306 • ... 9 • 1 61+ • l.5 • 0 155 •• 3 • 30 • 0 7 197 • 1.00 .o 9 69 • .30 .os 175 .. .l • 0 133 . .'I .o 9 • .3 • 0 121t •• .. .06 .05 355 • .19 • 0 5 301 • .13 • Olt 47 

•• 
•• 

••• SEA50N E ••• 
':161 llAYS • %1 cjAY5 • %2 ù AYS •• 961 OAYS • %1 OAYS • 962 OAYS 

•• 
l 6.2 • 2 3J ~ .. 12.ù . z 35~ • 6 .7 .1 '11 •• 1 • '16 .19 138 • 1. a 1t .1 'I &1 • .58 .08 11tl 
2 2 . 'I • 1 146 • 'I. 3 . 2 1 '12 • 3.2 • 1 266 .. 2 • , a .15 39 • 2. r,O .16 267 • • 97 .06 301 
3 1.3 • 0 306 • ... 1 . i 30 • 1. ù • 1 1 26 •• 3 .52 .o& 176 • 1.36 .16 91t • .38 .of, 191+ .. .3 • a 115 • • 'I • t ~15 • • ii • 0 % •• 4 .11 • 0 .. 38 • .l'i .a 9 2% • .16 .Ol 37 

•• 
•• 

••• ::.EA SON O ••• 

'1 7 0 OAY:, • '1 7 a OA Y5 • 972 OA YS • • 970 OAYS • 97 a OAYS • 972 OAYS 
•• 

1 5 .6 • 1 3 3<+ ♦ 6 .7 • l 35il • 6.1 .o 65 •• 1 • 51t .13 221 • .56 .11 132 • .lt5 .05 172 
2 !+.<+ • 1 202 • 'I . 5 • 1 170 • 3.1 • 1 272 •• 2 • 63 • il8 65 • 1.&5 • 1 4 2'11t • • 51 • a r, 29 .. 
J 1 . 'l • 1 2è " 5 ." . 2 355 • 1.3 • 0 '11 •• 3 • 3'1 .or 186 • • 7 4 .1& 121 • • 20 .05 231 .. . ,. • a 236 • 2 .1 • 1 1 'l'I • • 5 • 0 292 •• 4 .17 .05 3 54 • • 31 .10 295 • .06 .Olt 69 

•• 
•• 

••• ANNUAL Y • •• 
2 661 OAYS .. 21!6 1 ù AY 5 . 2 6'lli ùAYS • • 26&1 êlAYS • 2661 OAY S • 2698 OAYS 

•• 
5 . 'I • 1 31 2 • 11. 0 • 1 353 • 5 . '+ • 1 'IL+ • • 1 • l'i • 11 172 • .6 5 • 10 64 • • lt2 .o, 156 

~ 3.2 • 1 162 • ➔ ... • 1 192 • 3.u • 0 292 •• 2 • 61 .09 &8 • 2 .1& • o 6 266 • .81 .05 2'17 
3 1.3 • 0 336 . .. • 1 • 1 29 • 1-l • 0 126 •• 3 .l'i • a,. 166 • 1.01 • a 6 '16 • .29 .03 19'1 
lt . 2 • 0 162 • . ;i • 0 2 07 • • 1 • 0 270 •• !+ • 1 a .03 11 • .28 • a 1t 30 6 • .11 .oz 52 

•• 
•• 



SJG TABLE-E 

S TA ï ION - SAN JUAN ( u.5.A. J PERIOD JAN 1 1926 - NAR ll 197b 
LATI!J.JE= 16,l+ùN LONGITUJE= f,f>,12~ IINr~RNAl IONAL ûISTURBEO O~YS EXCLUûEOI 

s 0 L A R H A ~ 11 D ~ I :; 5 •• L U N A ,( H A R 11 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - I UN IT =l NT 1 • y - I UN U =l NT 1 • z - (UNIT=l NIi •• ( - IUNir= 1 NTI • y - <UNIT=l NTI • z - (UNI T=l NTI 

N AHP. tP, ë , PHASE + AMP. tP,E. 'HA S~ . A MP. tP,E. PHAS E •• N Al1P. tP. E. PHA SE • Al1P. :tP,E. PHASE • AttP. :tP,E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------... 
•• 

••• JANUARY • •• 
12&7 OAYS • 12 67 ut.Y~ • 1265 JAYS •• 1267 )AY S • 12b7 OAYS • 1265 OAYS 

•• 
1 1. 2 • 2 3'+ 0 • 6. 6 • 2 358 • 7.4 • 0 66 •• 1 1.02 .20 2 73 • .99 • l 7 199 • • 36 .05 238 
2 4. 5 • l 201 • 11. 8 • 1 172 • 4,l • û 2 7 2 •• 2 l, 30 ,14 74 • 1. f> 0 .14 334 • .20 .o 5 247 
3 2 .3 • 1 36 • 6 . 9 • l 2 • 2 . 0 • 0 96 •• 3 ,54 .06 2 33 . .'14 .11 186 • .28 .05 291 ,. 1 • 0 • l 231 + 4.2 • l 2 ùil + 1. 0 • 0 297 •• 4 .31 • UE, 43 • • 36 • 0 6 13 • .12 .03 127 

•• 
•• ... FEJo<.UARY • •• 

1162 JAYS • 1162 JAY5 • 116 2 JA Y:i •• ll62 OAYS • 1162 OAYS • 1162 OAYS 
•• 

1 'I , 7 • 3 321 • 6 . 6 , l 350 • 6 , 6 • 1 61 •• 1 • '11 • 2 'I 201 • 1.17 • 12 11tl • .50 .08 1110 
2 4,1 • l 17 5 • 8 . 9 • 1 15~ • 3.1 • 1 25 6 + ♦ 2 • ll7 .14 41 • 2,Jf, .10 2'17 • • 61 .O& 30'1 
3 1,6 • 1 26 • 4.3 • 1 344 • 1. 0 • 0 65 •• 3 .&1 • ü & 173 • 1. 06 .o 7 124 • .35 .D 3 217 
4 • 7 • ù 27 J • 2 .7 . o 19L • • 3 • 0 265 •• 4 , 21 .05 342 • • J7 • 0 4 2% • ,15 .o .. 30 

•• 
•• 

••• ltARCH • •• 
12 67 JAYS • L 2 67 ùAh • 1 28 4 JAYS •• 1287 OAYS • 1267 OAYS • 1284 DUS 

++ 

1 11,1+ . 2 JOg . 10.2 . 2 1 • 7 . 3 • 1 69 •• 1 .&s • 2 .. 138 • .90 • 1 7 81 • .61 • 0 8 133 
2 4. 3 • 1 us . 9.5 • 1 171 • 3 . 5 • 0 27 4 •• 2 .60 .11 1+7 • 2.64 .13 252 • 1. 0 'I .o 4 2'1'1 
3 1 , 1 • 1 3ù9 • ,. • 3 • l 357 • 1. 1 • û 90 •• 3 .51 .11 171 • 1.33 .o 7 73 • • 41t • 0 3 1&3 

" . 2 • 1 293 • 1 .7 • 1 1 91 • • j • 0 239 •• 4 .1 5 .07 20 .. .51 .Ob 254 • .14 .oz & 
•• 
•• 

••• APRIL • •• 
1 202 uAY, . 1202 OAY5 • 1206 ùAYS •• 1202 OAYS • 1202 OAY S • 120& Ol\'S 

•• 
1 8 .7 • 1 312 • 14.0 • 2 1L • 5 ,1 • 1 100 •• 1 .61 .13 123 • 1,13 .20 56 • .&5 • O'I 133 
2 J.6 • 1 1 31 • 11.<+ . 2 195 • 3.2 • 1 2'1 1 •• 2 • 7'1 .12 35 • 2. '10 ,16 244 • 1.18 .01 300 
3 1.2 . 1 312 • 5.1 .l 1 'I + 1..3 • 0 110 ... 3 .52 • 0 'I 177 • 1.5& .10 73 • • lt6 .oJ 171 
4 . 6 • 1 200 • 1,3 • ù 164 • .4 .o 216 •• 4 • 0 'I .o& 325 • ... & .o 5 273 • .21 .o 3 11 

•• 
•• 

w 
,-., 



w 
N 

SJ G TABLE-E---CONT ' D 

;,rATION - SAN JUAN ( J • :i •A• ) PERIOj JAN 1 192& - HAR 31 197& 
LArirUùE= 16.40N LONuITUJE= o&.12w ( INT ERNATIONAL UI:iIJ~dEü l,AY:i EXCLuUEUI 

S O L A i< ri A <. H 0 N I C s .. L U N A ~ H A R H 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X • (UNIT=1 NTI • y - 1 UNir=1 NI l • z - IUNIT=i NT) •• ( - (UNIT=1 NTl • y - (UNil= 1 NI 1 • z - (UNir=l NT) 

N AHP. tP.E. PHASE • ANP. tP. E. PHASE • ANP. tP.E. PHASE •• N AttP. tP.E. P-iASE • AHP. tP.E. PHASE • AttP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• .. 
••• ttAY • •• 

1271 OAYS • 1271 OAYS • 12&5 .:JAYS •• 1271 ùA YS • 1271 [)A y:; • 12&5 uAYS 
+ ♦ 

1 6 .9 .2 31 .. ♦ 15.0 .1 7 • J. 5 • 1 116 •• 1 .15 • 2 7 128 • 1.39 • 1 3 34 • .31 .Ob 102 
2 3.5 • 1 1211 • 10.9 • 1 203 • 3.1 • 1 31 0 •• 2 .89 .12 7r, • 2. :il+ .12 232 • 1. 17 .06 287 
3 1.3 • 1 10 5 • '+• 3 • 1 62 • 1. 4 • 0 1'<3 •• 3 .4~ .10 190 • 1.23 • 0 8 57 • • 36 • 0 3 152 .. .2 .o 139 • .8 • 0 17 • .2 • 0 146 ♦♦ 4 • 13 .a; 4 ♦ • 31 .o 4 261 ♦ .14 .o 3 27 

•• 
•• 

••• JUNE • •• 
1201t OAYS ♦ 1204 OAYS ♦ 1226 uA Y., ♦♦ 1204 JAYS • 1204 OAY S • 122& OAYS 

•• 
1 6.5 .2 30 8 • 15 • '< • l 357 • J.5 • l 12 5 •• 1 • 4U .22 312 • 1.21 • 1 r, 37 • .22 .o 8 126 
2 3.2 .1 118 .. 11.1 .1 2 03 • 3.2 • 1 313 •• 2 1.15 • 14 105 • 2.39 .13 239 ♦ 1.06 .o 7 287 
3 .9 • 1 266 ♦ ... 6 .1 63 + 1. '+ • 0 142 .. 3 .34 .11 215 • .'l5 • 0 7 63 • .27 .os 155 .. .3 • 0 63 • .9 • 0 0 • • 3 • il 150 •• 4 • 0 7 .05 31:i • .20 • 0 5 30 4 • .o 9 .O l 58 

•• 
•• ... JULY • •• 

1240 OAYS • 1240 üAY:i • 1262 JAY.i •• 1240 OAYS • 1240 OAY5 • 1262 OAYS 

•• 
1 7.0 .2 :no • 15.5 .2 358 • ... 3 • l 117 ♦♦ 1 .23 .23 310 ♦ 1. ù 7 • l 11 39 ♦ .29 .o 7 143 
2 ,. .o .1 12 8 • 11.6 • 1 2 02 • 3. <+ • u 315 •• 2 1. a 2 .03 88 • 2.44 .10 2'+5 • .96 .os 290 
J 1.2 .1 312 • ... 8 • 1 64 • l • 4 • 0 156 • • 3 .25 .JT 173 • l. 0 4 • 0 7 65 • • 32 • 0 .. 166 .. .3 .o 105 • 1.1 .a 7 • • <+ • ù 130 •• 4 .07 .o, 3 54 • .16 • 0 5 266 • • 10 .o 3 3<+9 

•• 
•• 

••• AUGU:iT ••• 
1195 OAYS • 1195 UAY5 • 1231 LlAY.i + ♦ 1195 JAYS ♦ 1195 !JAYS ♦ 1231 OAYS 

•• 
1 6.8 .2 320 • 15.7 .2 0 • 6. 0 .1 109 •• 1 .22 .23 75 • 1.39 • l 7 52 • .38 • 0 8 158 

2 ... 2 • 1 138 • 12.8 • 1 215 • l+.ù • 1 31 7 • • 2 .95 .13 90 • 2. 7 ~ • 1 .. 254 • .89 .o 6 297 

3 1 .6 • 1 327 • 5.8 .1 75 • 1.7 • 0 173 •• 3 .10 .10 221 • 1.18 • o 9 96 • .30 .03 191 .. • .J .o 138 ♦ 1.5 .a 354 ♦ .6 • 0 101 •• .. .12 .06 81 • .20 • 0 5 31t1t • .11 .o 2 61 

•• 
•• 



SJG TABLE-E---CONT'D 

STATION - SAN JJAN l U • .:i •A. 1 PERIOJ JAN 1 1'126 - 11AR 31 1'17b 
LArITJDE= 18.<+0N LONGITUDE= 66.12W ClNT'ERNATIONAL or~TURBEù ùAYS EXCLUuEùl 

S O L A R H A R 11 0 N I C s •• L U N A R H A R 110NICS 

------------------------------------------------------------------•·------------------------------------------------------------------
J( - IUNIT=1 NTI • y - IUNil=1 NTI ♦ z - tUNIJ=l NTI ♦♦ ( - IUNil=l NTI • y - CUNIT=1 NTI • z - IUNIT=1 NTI 

N Al1P. tP.E. PHASE ♦ Al1P. tP. E. ?,i AS~ • Al1P, tP,E. PHASE •• N A11P. tP.E. P-iA:.E • Alii>. tP.E. PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• .... SEPTEHdER••• 

11'13 OAYS • 11'13 ùAYS • 1167 JAY .:i ... 11 '13 DA YS • 11'13 OAY:, • 1167 DAYS 
•• 

1 5.6 .2 3'+3 • 1 <+. 1 • 2 11 • 7. f, • 1 '16 •• 1 • '10 .27 1H, • 1.'>3 • 1 7 f,6 • .66 .10 161 
2 2.0 ,2 15b • 11. 6 • 1 215 • 4. 1 • 0 303 ... 2 .6~ • 17 '+5 • 3.35 .1 3 2&5 .. 1. 0 1 .u 5 30<+ 
l 1.2 • 1 277 • 5.3 • 1 6'+ • 1,6 • u 156 •• 3 .50 .06 177 .. 1.72 .06 '15 • .47 .o 3 166 

" .6 .o 110 • 1.2 .o 2'1'+ .. ... • a '+'I .. ,. • 1 Q .06 62 • • lt5 • 0 5 2'12 • • 16 .o 3 26 
•• 
•• 

••• OCTOBER • •• 
1246 OAY5 • 1246 DAYS • 1259 ùAYS . .. 1246 ùAYS • 12'+6 JAY:i • 125'1 uAYS ... 

1 'I. 0 .2 330 . 6." .1 t • b. '+ • 1 '11 •• 1 .67 • 21+ 15'1 • 1.0'1 .12 76 • .72 , 011 164 
2 4. 0 .1 166 • 6. 4 .1 179 • 2,6 • l 2'1ù •• 2 . ,s .15 42 • 2,71 • ~ 6 26'1 • , 60 .o 6 306 
3 1.6 • 1 311l • 2.6 ,1 2ù • • 7 • u 11+'1 •• 3 .36 .03 161 • 1.36 • 0 6 '17 • • '+ 0 .o 3 207 ,. .5 .o 65 • 1, 3 • 1 2 57 • .3 • 0 bit ... '+ .11+ .05 2 '15 ♦ • 1+6 • 0 5 26'+ • .16 .o 3 36 

•• 
•• 

••• NOvEHBER ••• 

1175 ùAYS • 1175 OAYS .. 11<11 OAYS •• 1175 JAYS • 1175 ùAY-5 • 1161 JAY S 
•• 

1 'I. 1 .2 33':> • 5.5 • 1 356 • 5.4 • ù 'H •• 1 , 2 l .21 202 • • 5!> • 0 7 % • .51 • 0 5 175 
2 5.2 • 1 1'12 • 6,5 .ù 172 • 2.5 • 0 266 •• 2 .62 • J'I 65 • 1. 7 'I • 0 5 27 it • • 65 • 05 2'16 
3 1.5 • 1 360 . 3.1 • 1 357 . • 8 • u 107 ... 3 .45 .us 16<+ • • 7'+ • 0 6 101 • .a .03 215 ,. .2 • 0 53 • 1.7 • 0 22'+ • .2 • ù 33 7 .... ,22 .Oo 3<+6 • • '+0 • 0 5 272 • .ù6 .02 21 

•• ... 
.... OECEHBER ••• 

1260 OAYS • t 2 60 u~Y, • 1264 JAYS •• 1260 JHS • l 2o ù OAYS • 126<+ üAJS ... 
1 6.1 .2 3 .. 0 • 5.0 • 1 35'3 • 6.4 • 1 67 ... t • '+ 6 .1, 2 8<+ • • :, 0 , 12 163 • • ..S5 , 0 7 l'l'l 
2 ,. • 'I • 1 2ùJ • 10. J , l 163 • 3.5 • u 272 •• 2 • 6 'I • 1 '+ 63 • 1,31 • 1 3 30 '+ • • 43 .05 2'13 
3 2.2 .o 32 • 5.,. .1 3 5J • 1,6 • ù 117 •• 3 • 2, .us 231 • • 61i • i, 'I 160 • • 21 .o,. 2!, û ,. ,5 • 1 225 • 2. 'I 0 • u 192 • ,6 • ù 275 •• ,. ,16 • 0:, 5, • • 2'l • 0 5 3'+1 • .11 .o 2 63 ... 

•• 
w 
w 



w 
_p. 

SJG TABLE-F-a-1 

••• 0 ~ R ~ 30 ~13 

~TATION - SA N JUAN ( u.s.A. , PE,UOu JAN 1 1926 - KAR 31 1976 
LAHiUJE= 16.40N LONGilJuE= 66.12~ C INrERNH IONAL OISTURBEU oA•s EXCLUOEOI 

~ 0 L A R r1 A i'I. 11 0 N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UN, i=1 NTI .. y - I UNii= 1 NTI • z - ( UN Iï = 1 NTI .. X - CUNIT=1 NTI • y - IUN IT= 1 NTI • z - IUNIT=1 NTI 

N AH P . tf'. E. Pl-i A.ië: • AHP. :t:P.é.. Pr1A:,~ • AHP. !P.E. PHA:,E •• N A~P. tP. E. Pr1A5E • AKP. tP.E. PHASE • AltP. tP .E. PHA~E 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• :,EASON J • •• 
122U ùAY:i • 1220 ùH:i • 1223 JAY::, •• 1220 DA YS • 1220 OA YS • 1223 DA'l'S 

•• 
l b.O . 2 316 • 1 2 • 4 • l ~ • 3.2 • 1 129 •• 1 .10 .17 317 • 1•01t .11 5l • • 30 .o 7 lit'+ 
2 3.5 • 1 13 .:' ♦ '!.J .1 213 • 2 .8 • 1 32 5 •• 2 • 112 • 11 91 • 2.16 .10 21t6 • .97 .06 291 
j 1.3 • 1 .HJ • 3.6 • 1 7ô • 1.J • 0 1b5 •• 3 .23 .os 167 " .93 .11 72 • .32 • 0 .. 162 .. .2 .1 lH • 1. 0 • 0 7 • • 3 • ù 1 ll •• .. .lJ .or 21 • .16 .o 5 266 • .o, .o j 12 

•• 
•• 

••• :,EASON E ••• 

1 22d .iAY:, • 1 22ij JAY5 • 1 22 6 ù AYS •• 1226 DAYS • 1226 DAYS • 1228 DAYS 
♦♦ 

1 7. 0 . 2 .S2b ♦ 6.2 • 1 1 2 • 5 . 0 • 1 99 •• 1 • 70 .17 145 • 1.03 .12 69 • • <+3 • 0 9 151 
2 3.0 • 1 1411 • 8.1 • 1 19~ • 2 .7 • 1 295 •• 2 • 75 .a, 45 • 2. :>Ù • 1 2 260 • • 66 .06 299 
3 1 • 0 • l .H4 • 2 . 'l • l 2~ • • ➔ . " 135 •• 3 • JS .10 167 • 1.26 • 0 6 83 • .35 • 01t 180 ,. • 3 • 1 146 • • 8 • 1 225 • • l • 0 33 .. ,. • 13 • 0 <j 0 . .3b • 0 7 266 • .13 .o 2 15 

•• 
•• 

••• :iEASON J ••• 
1195 JAYS + 11 'l5 .i A 1 > • ll'l7 ùAYS ++ 11'!5 JAYS • 1195 DAY::i • 1197 DAYS 

•• 
1 7. 2 • 2 33 7 • 2.6 • l 5 • .. . 6 • l 'Il •• 1 • 59 .18 255 • • 5 Il • ij 8 15<+ • • <+1 .06 19<+ 

2 ... 2 .1 19d " 8. 4 • 1 17 it • 2 .7 • l 27b •• 2 .76, • 10 64 • 1. 42 .o 8 301 .. .37 .o 6 299 
3 1.9 .1 2 1 . 4.3 • 0 J 55 ♦ 1. 2 • 0 '!5 ♦♦ 3 • 21t .07 163 • .57 • 0 .. 156 • .26 • 0 5 251 .. . 5 .1 212 • 2 . 5 • ù 195 • • 5 • u 290 .. ,. .11 .07 11 • .23 .o 5 339 • • 09 .o 3 62 

•• 
•• 

••• ANNUAL y • •• 
3b43 OA Y S • H,<+3 .iAY:i • 3646 ..iAY S •• 36 43 )A Y:i • 3643 OAY~ • 3646 00S 

•• 
1 b.7 • l 327 • 7.8 • l l ù + ... 2 • 0 10 <+ .. 1 . 23 • 0 9 20ù • .71 • 0 7 77 • .36 .o 5 164 

2 3. 1 • l 1 bl • d . 3 • l 195 • 2 .b • 0 29':l •• 2 • 73 . Of> 74 • 1.95 .os 2b<+ • .73 .o 3 2% 

3 1.2 .1 343 • 3.0 • 1 J> • l. u • u 13<+ •• 3 . 26 • 0, 177 • .60 • 0 6 92 • . 25 .o 2 191 .. • l • 0 l75 • .7 • D 2 l J • • l • 0 3ü9 .. ,. .11 • 0 .. 10 • • 22 • 0 j 292 • .06 .o 2 33 .. .. 



SJG TABLE-F-a-2 

30 < R :'.'._ 70 ~9 

STAf I ON - SAN JUAN ( U.:,. A. l PERlO ù JAN 1 1926 - HAR 31 1976 
LA TI IUOE= 18. '+u N LUN GllUùE= 66.12W 1 li'HERNAJ IONAL DI.>TURBED uAY;i EXCLUuEDI 

s 0 L A "' ,i A R '1 0 N L C S .. L U N A ~ H A R HONlCS 

------------------------------------------------------------------··------------------------------------------------------------------
X - IU NIT= l fHl • y - IUNIT=l NTl • z - 1 UNU = 1 NT) •• X - 1 UNU = 1 NTI • y - IUNlT=l NTI • z - IUNIT=l NTI 

N ANP. t P. E . PHASE • AHP. tP.E. PHASE • AH P . tP.E. PHA 5E •• N ANP. tP.E. PHASE • AHP. .tP .E • PHASE • ANP • .tP.E • PHASE 
------------------------------------------------------------------··------------------------------------------------------------------•• 

•• 

••• SE ASO~ J ••• 

l 77 3 ùAb • l 77 3 DAY5 • 18J2 UAY5 •• 1773 JAYS • 1773 ùAYS • 1602 JAYS 
•• 

1 6.8 • 1 316 . 1 !t. 3 • 1 ♦ • 3.5 • 1 121 •• 1 .12 • 1 !t 68 • 1.20 .12 !t D • .24 .o 8 132 
2 3.6 • 1 130 • 1 D. 5 • 1 2 0~ • 2 . 'I • 1 317 •• 2 1.0L .06 85 • 2.54 .10 241 " 1.05 .os 266 
3 1 • l • 0 312 • ... 2 • l 60 " 1.2 • ù l 51+ •• 3 .37 .os 1 '18 • 1. 10 • a 1 67 • • 31 .a 3 1&5 ,. . z • 0 115 • .9 .ù l'+ • • j • 0 13 6 ++ ,. .05 .as '+1 • • 22 • 0,. 293 • .13 .02 25 

•• 
•• 

••• :,EASON E ••• 

1820 ùAYS . 18 2ù JO, • 1819 JAYS •• 1820 JAYS • 1820 OAYS • 1619 OAYS 
• • 

1 8.1 • 2 32J • 11. a • 1 ~ • &. l • l 'lb •• 1 • 7 ~ .za 126 • 1 • '+2 .12 13 • .73 .06 11t7 
2 3. J • 1 145 • 9 .<+ .1 195 • 3.1 • 0 291 •• 2 • 75 .12 43 • 3.09 .12 260 • 1. 0 9 .o 5 305 
3 1.3 • 1 309 + 3.5 • 1 3ù • • 'I • u 131 •• 3 • ,. 8 .oa 182 • 1.61 • 0 8 90 • .4& • o,. 183 .. .3 • 1 14 0 • • 7 • ù 227 • .1 • 0 119 •• 4 • 0 7 • a r, 35 • .54 .o 4 260 • .20 .02 30 

• • 
•• ... .>EASON D ••• 

1839 DA Y :i • 1~39 i.JAY, • 18'+0 uAY.> •• 1839 OAYS • 1839 DOS • 1840 UAYS 
•• 

1 8. 4 • 1 335 • 5 .0 .1 35~ . 5.11 • 0 87 •• 1 .40 .12 214 ♦ .54 .12 159 • • 42 • a,. 195 
2 .. • 5 • 1 194 • ':l . 4 • 1 17 0 • 3.u • 0 274 •• 2 • 83 • 1 a 67 • 1. o 7 .07 296 • .52 .04 298 
3 1. 8 • 1 22 • 4.6 .1 35~ • 1. 2 • ù 91 •• 3 .35 .a, 195 • • 70 • D 7 131 • • 2,. .oz 22& ,. ... • 1 24J • 2 .6 • ù 1 'l'l • . .. • a 292 •• ,. .19 • 0 (, 6 • .27 .04 307 • .06 .02 lt8 

•• 
•• 

••• ANNUAL Y • •• 
5 43 2 DAY5 • 5432 OAY 5 • 5461 J AY S • • 5432 ~AYS • 5432 OAYS • 51t61 OAYS 

•• 
1 7.7 • 1 326 • 10 .0 • 1 ,. • 5.1 • 0 98 •• 1 • 31 .09 147 • .63 • 0 7 69 • • 43 • 03 160 
2 3.3 • a 159 • '3 .4 • 1 191 • 2 .6 • 0 293 •• 2 .84 • o .. 67 • 2.29 .o & 262 • • 61 .03 297 
3 1 • 1 • 0 3<+1 • 3.5 • 0 26 • 1.0 • 0 125 •• 3 • ,.o .04 192 • 1.06 • 0,. 91 • .31 .02 186 
4 .2 .a 182 ♦ .8 .o 2 o::i • • 1 • 0 206 •• 4 • 10 • 03 20 • .33 .02 292 • .13 .01 32 

•• w 
V, •• 



w 
°' 

SJG TABLE-F-a-3 

R > 10 R-119 

!> TATI ON - .>AN JJAN ( u. ::a . A. ) P ER rD D JAN l 1926 - HAR 31 197b 
LATiïJ J E= 18. 40 N LUN GI IU uE= 66.12~ IINl ~RN ATlONAL uI.>l,HBE" uA Y.:, EXCLUDt.vl 

S O L A R rl A R 11 0 N I C s ... L U N A R H A R H U N I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
X - IUNIT=1 NTl • y - llJNIT=l NTI • z - 1 UNI ï = 1 NTI •• ( - IUNir = l NTI • y - (UNIT =l NTI • z - (UNll"=l Nîl 

N Al1P. tP.E. PHASE • AHP. tP. E. i>H ASC: • AHP. ±P.E. PrlA::.c. •• N Al1P. tP. E . PHASE • Ali,... tP.E. PrlAS E • AHP • tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• .. . 
••• SE A50N J • •• 

1671 ùAY5 • 11171 OAY> • 1696 JA YS •• 1671 OAY ::i • 1671 OAY S • 1698 ùAYS ... 
1 7.9 • 1 30b .. 17. 9 .1 35'l • 5 . 2 • 0 11 0 •• 1 • o9 .13 3 20 • 1.29 • 1 3 34 • • 31 .05 126 
2 i+.o • 1 121+ • 13.6 • 1 2 03 • L+.IJ • l 30 6 •• 2 . 95 .12 9 1 • 2 . &s • 0 q 23'l • 1. ù 6 . of, 291 
J 1.1 • 1 2% • 5.9 • l 55 • l.b • G 11+ 2 •• 3 .H .08 191 • 1.1 5 • 0 6 66 • • 31 • 0 4 163 
I+ .2 .o 11J • .9 .o 6 • .J • 0 142 .. 4 • 0 6 • 0 I+ 336 • • 17 • 0 5 2'1tl . .09 . o 3 40 

•• 
•• 

••• SEASO N E ••• 

1681 OAYS • 16tl1 uAY'i • 1906 ::l AYS • • 1881 )A y., .. 1861 UAY :, • 190& uAYS 

•• 
1 9.5 • 1 Jll+ • 15.l • l 2 • 8.7 • l 91 • • 1 • ltO .13 141t • 1. 25 • l 5 7 0 • • 71 .Ob litt 
2 J.6 .1 143 • 11.1+ • 1 169 • 4. 2 • ù 28 b •• 2 • 7 !t .11 lt4 • 2 .6& .1 2 259 • 1. 0 2 .o 4 301 
3 1.2 • 1 29 7 + 5.1 • 1 li) + 1." • 0 1 2 7 .. j • 55 .01 175 • 1. 45 • 0 8 88 • • i,3 • 0 .. 1 8 3 .. .1 • 0 69 • 1.1 • 0 2 1 6 • • ù • J 19 ù •• " .12 • 0 4 25 • • 1+3 • 0 5 2 7 E • .16 .o 3 21 

•• 
•• 

••• :;EA50N [l ••• 

1875 OAYS .. 1675 uAY:, • 187'l .JAb •• 1675 uA Y:, • 167 5 L,AY:, • 1679 uAYS 

•• 
1 9. 2 .3 331+ • 9.0 .1 355 • 6.0 • 1 65 ♦♦ 1 .ss • 28 2b& • • 5 7 .10 175 . • 31+ • 0 7 197 
2 5.1 .1 196 • 11.3 .1 167 • 3.6 • 0 271 •• 2 1. 0 2 • 1 0 67 • 1.& 2 • 1 0 302 • • 41 .Olt 288 
3 1.8 • 1 21+ • 5 .1+ .1 356 • 1.5 • ù 93 •• 3 • ltl+ • 0 7 202 • .11 • 0 7 147 • • 2 1 . o 2 255 .. .1+ • 0 255 • 3.0 • 0 205 • . 5 • u 29b •• <+ .23 .o:; 8 • .3 2 •DI+ .Hl • • 0 9 .o 2 72 .. 

•• 
••• ANNUAL Y • •• 

5b27 OAYS • ,627 "A y; • 5683 ù AY;i .. 5b27 i) AYS . 5 627 OAYS . 5663 OAYS 

•• 
1 8.7 , 1 3111 • 11+. 0 • 1 359 • 7. 2 • J 9.S •• 1 • 1 7 • 1 G 22& • . o9 • 1 0 61+ • • I+ 1 .o 4 15 2 
2 3.6 • 1 156 • 11.1 • 1 188 • 3. 9 • 0 266 •• 2 .87 .O& f,6 • 2 . 20 . 0 7 260 • .64 .o 3 295 
3 1.0 • 0 333 • 5.0 • 1 29 • l • 4 • 0 121 ++ 3 ... ft • 0 3 186 ♦ • 99 • 0 b 92 .. .27 .02 189 
I+ .1 • 0 208 ♦ 1.1 .o 21<, • • 1 • 0 256 •• .. • lit .02 8 • • 30 • J 3 295 • ,12 .02 39 ... 

•• 



SJG TABLE-G-1 

••• 0. 0 S CP 1 .5 • •• 
ST A li ON - SAN JUAN ( u.s.A. 1 PE,UDO JAN 1 1926 - NAR 31 197 6 

LATITuùE= 18.ltON LONGITUDE= 66.12~ C HHERNU IONAL OISfllRBEO OAYS INCLUùEG I 

S O L A R ti A R H 0 N I C ;:, •• L U N A R H A R H 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT=l NT) • y - ( UN Iï = 1 NTI .. z - (UNiî=l NTI .... ( - CUNIT= 1 NT 1 • y - (UNil=l NT) • l - IUNIT=l NT) 

N AHP. tP.E. PHASE • AHP. tP.E. PrlASE • Al1P. .tP. ë. • PrlASE •• N AHP. tP.E. P ➔ ASE • Al1P • .tP • E. PHASE • AHP • .tP.E • PHA:,E 

------------------------------------------------------------------•·------------------------------------------------------------------.... .... 
••• SEASON J • •• 

2825 OAVS .. 21125 ùAY5 .. 2856 JAYS .... 2825 ùA YS .. 2825 uAYS • 21156 OAYS .. . 
1 6.6 .1 30 • • 14. 6 .1 1 • 3.8 • 0 115 •• 1 • û6 • 0 7 32b • 1.16 • 0 8 '+9 • • 30 .03 147 
2 3.9 .1 129 • 10 • 8 .1 209 • 3.1 • 0 315 ... 2 .95 .08 86 . 2. 41+ • a 6 21+5 • 1.06 .03 291 
3 -1 ... • 0 305 .. ... 7 .o b5 .. 1. 4 • u 154 .... 3 • 32 • 0 .. 191 .. 1.06 .o 5 67 • • 31+ .o 2 167 
4 .3 • o 129 • .9 • ù 6 • • 3 • 0 127 •• .. • 0 7 • û3 lit'+ • • 2 2 • 0 J 282 • .11 .o 3 30 

•• 
♦• 

.... ;:,EASON E ••• 

24<+9 OAYS • 2<+49 ùAYS • 21+61 OAYS •• 24'+9 JAYS • 2 4'+9 DAYS • 2461 DAYS 
•• 

1 6.7 • 1 3ù8 • 12.0 .1 1 • 6. 8 • 0 91 •• 1 • 8 3 • 10 130 • 1 • 1 '+ • 1 3 70 • • bO • 0 5 147 
2 3.0 • 1 11+6 • 9.5 • 1 193 • 3.3 • 0 28 7 ... 2 • 71 .01 '+2 .. 2.76 • 11 263 • 1. 0 2 .ù 3 3û0 
3 1.3 • 0 308 • ,. • 1 .1 31 • 1.J • ù 128 •• l • <+7 • a,. 180 .. 1. <+5 • ù 7 119 • • 41 .o 3 181+ 
4 .3 • 0 122 • .9 • 1 219 .. .il • a 10 3 • • .. • 1'+ • Of+ 35 • • <+ 2 .ü b 282 • .18 .02 30 

•• 
•• .... SEA;:,ON O ••• 

2857 OAYS ♦ 28 57 uAY, .. 2858 ù AYS . .. 2857 )AYS .. 2115 7 DAYS .. 2858 û AY S ... 
1 6. 6 • 1 33l .. 6.l • 1 353 • 6 • 1 • u 85 •• 1 .55 .12 2 .... .. • , 11 • il 7 15<+ .. .37 .03 169 
2 4.<+ .o 19 9 .. ':1.6 • 1 171 • 3. 2 • 0 27J •• 2 • 88 .05 69 • 1.57 • 0 6 298 . • <+ 9 .02 293 
3 1.9 • o 22 . ,. • 9 .o 35~ • 1.3 • il 93 .. 3 .l5 .o; 1 '1 7 " .65 • 0 S 135 • • 22 • 0 2 235 ,. ... • 0 237 • 2.1 • 0 2 ùO " . 5 • ù 293 .... • 15 • 0 3 12 " .28 • ü .. 309 .. • il 8 • 0 1 70 

• • 
•• ... ANNUAL y • •• 

6131 OAYS • 8131 ùAY, • 6115 uAb •• 8131 ,AYS • 6131 L.,AYS .. 11175 ùAYS 
•• 

1 6.5 • 0 315 • l O. 'l .1 3i>ù • !j.4 • 0 95 .. 1 .22 .Qlj 182 ♦ • 7 8 .ù7 73 . • <+ 0 .o j 162 
2 3. 2 • 0 161 • 9.6 • 0 1 '12 .. .S.il • u 292 •• 2 • 6 3 .03 70 .. .:'..11 .u s 265 " • 61+ .0 2 296 
3 1. 2 • 0 338 .. ... ù . o 3.) • 1.1 • a 12 5 •• 3 • 36 • û 3 1 '10 .. .35 • Q 2 92 .. . 2 ➔ • 0 2 1 '10 
4 .2 • 0 171 • . 9 • 0 2 lù .. .1 • 0 265 .. ,. • 11 • ù 1 16 .. .29 • 0 2 29<+ • • 11 .u1 <+1 .. 

w •• ..__, 



w 
00 

SJG TABLE-G-2 

••• .5< CP s1.2 • •• 
!:.TATION - SAN JUAN ( J •"'•A• ) PERIOù JAN 1 1926 - HAR 31 1976 

LAf IrUOE= 16. 4il N LONblTUOE= 66.12W 1 INTERNIIT IONAL OISTURBEù OAYS INCLUOEOI 

s 0 l A R H A R 11 0 N I C s •• l U N A ~ H A R H O N I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
X - (UNIT=! NT 1 • y - IUNIT=l NT 1 • z - 1 UNIT= l NT) •• X - IUNiî= 1 NTI • y - IIJNlT = l NT) • z - IUNIT=l NTI 

N AHP. :tP .E:.. PHASE • AHP. tP.E. PHASC: • AHP. tP. E. PHA;:iE •• N AHP. tP. E • PHASE • AH?. .tP .E • PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------•·------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

2 36'1 OAY:i. • 2369 UAY:,, • 240 6 IJA y~ •• 2369 JAYS .. 23&9 ous • 2408 OA't'S 
++ 

1 7.6 .2 32J • 15.6 .1 5 • 4. 3 .1 120 •• 1 .09 ,21 107 • 1.32 • 0 9 29 • .28 .or, 113 
2 3.6 • 1 12 7 .. 11.'1 • 1 203 .. 3. 4 • 0 313 ... 2 .97 • o 6 90 • 2.57 • 0 6 237 • 1. 0 5 .o 4 287 
3 .9 • 1 305 • 4.6 • 1 62 • 1.3 • J 141! • • 3 .31 • 0 0 196 • 1.12 • o 7 6'1 • .29 .o 3 155 
4 • 1 • 0 72 .. .'I • 0 13 .. • 3 • o 145 ... .. , 0 7 .04 30 • .15 .o 5 306 • .06 .oz Zlt ... 

•• .... SEA:,,ON E ••• 

251'1 OAY5 • ~51'l JAY> • 2531 OA YS •• 251'1 )A YS • 2519 OAYS • 2531 DAY S .... 
1 'I .9 • 2 325 • 11 .6 • 1 1l • b.'I • ù '}6 ... 1 • 60 .16 165 • 1. 2 □ .1 3 Ti. • .61 .05 146 
2 3.6 • 1 145 • 10 • 2 • l 1'12 • 3.5 . o 2'11 .... 2 • 6«. .06 51 • 2. 11'1 • 11 257 • 1.00 • 0,. 303 
3 1 .1 • 1 305 • 3.6 • 1 23 .. 1.1 • 0 130 •• 3 .47 • 0 7 179 .. 1. c,2 .06 65 • • <+1 .o3 178 
4 • 2 • 0 151 • . 'I • 0 222 • • 1 • 0 132 •• 4 • o 5 .o, 6 • • '+3 .o 4 272 • .15 .oz 1'+ ... 

•• 
.... SEA:iON 0 ..... 

2~0R ùAY :i .. nos uAY) .. 2313 .JAV::, ... 2308 JAY~ .. 2306 üAY:i .. 2313 OAYS .... 
1 10. 9 .z 337 • 5.6 .1 I+ ♦ 6 .7 • 1 6'1 ♦♦ 1 .63 .16 2 57 • .62 .10 179 .. .37 .o 7 203 
2 5.0 • 1 1 '11 .. lù. 3 .1 1b8 .. 3 . 4 • û 273 •• 2 • 86 • 0 Il 67 .. 1.56 .11 304 .. .36 .05 296 
3 1.7 • 1 24 .. ... 7 • 1 353 • 1.3 • {j 93 . .. 3 • 33 • J 6 191 .. • 1 lt • a 6 152 • .26 .o 3 2'+6 
4 . 5 • o 21+5 • 2 . 7 • u 201 .. • 4 • ù 2'13 •• 4 .19 .03 9 .. .30 • 01+ 323 .. • 0 9 .oz 56 .. 

•• 
..... ANNUAL Y .. ... 

71% OAY5 ♦ 71% ùAY:i .. 7<!52 JAYS •• 71% ùAYS ♦ 7196 uAh . 7252 ùAYS .. .. 
1 '1,5 • l 32 'I .. 11.1 • 1 7 .. 5 . 9 • {j 99 •• 1 .zs • 1z 201 .. .63 • o 11 63 • .36 • 0 3 151 
2 J.E, • 0 151 • 1 ~ • 4 • l 189 .. 3.3 • il 2-:13 •• 2 • 11,. . 05 66 • 2 .11+ .o 7 258 .. .62 .02 295 
3 1.0 • 0 3.i9 • 3.6 .o 2 8 .. 1.1 • 0 124 . .. 3 .38 • 0 5 166 • • 95 • 0 .. 91 • .26 .oz 185 .. .1 • 0 21 E: . ,9 .o 211 .. • 1 • 0 230 •• 4 .ta • oz 12 • .29 .oz 292 • .11 .01 27 .... 

•• 



SJ G TABLE- G- 3 

.... C > 1.2 ••• p 

.:,TATION - .>AN JUAI'< ( u. s .A. ) PE'l.,JO JAN 1 192& - 11AR 31 197& 
LATiïu OE= 18. <+ON LONGITU DE= &&.12~ Clt-lTERNATIONAL 01.>fURBEù OAYS lNCLUOEùl 

s 0 L A R H A ~ l'1 0 N I C s ... L U N A R H A R 11 0 N l C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNii = l NT) .. y - ( UNiî =1 NT) • l - (U NIT=l NT) ... X . 1 UNIT= 1 Nîl " y . IUNIT=1 NT) " l . IUNI T=1 NTI 

N AH P . tP. E. PrlA St • AHP. tl-'. E. ?rl A:i~ • AHP. tP.E. PHAS E ... N A1P. tP.E. PHA S E " AH?• tP . E • PHASE " Al1P. tP.E. PHASE 
------------------------------------------------------------------··------------------------------------------------------------------... ... 

.... SEASON J .. ... 
5'3'3 ù AY S • 59'3 uAY 5 " &0 3 (JAY:, ... 5qq DA YS " 59'3 ù AY S • &OJ OAYS 

•• 
1 11. 0 • 5 352 • t7.1 . 3 10 " 5 ... • 1 133 •• 1 .&J .53 211 • 1.07 .l 7 ' 26 • .57 .t 5 qJ 
2 3. 2 ·" H .J .. 13. 2 • 3 l <;q • <+. 1 • l 31b •• 2 .5 8 .38 1+8 • 2. 7 7 • 3 0 22& " 1.10 .10 2'31 
l • 3 • 2 2 5'3 • <+. 1 • 1 5 3 • 1. 2 • 1 11+ 2 •• 3 .49 .18 14'3 " 1.23 • 1,. &6 • .2& • 0 q 177 
<+ • 2 • 2 30 2 • 1 ... • 1 2 ~ " • 7 • a 15 2 •• 4 .JI. .21 339 • • 43 • 12 276 • • 1 q .05 &1 

"" •• .... SEA SON E ••• 

<; 811 ùA I S • '3 68 uAY> • '3 9 tl .;AYS ... '386 ;)AY S .. '386 OAYS " g,93 OAYS ... 
1 1&. 0 • & 350 • 1 0 • 1 • 3 2 ~ • b . <; • 1 10 6 •• 1 1 • 47 .& o 104 • 1. 40 .32 55 • .62 .12 11t7 
2 5 .1 ·" lo il ~ 10 • ù • 2 18& " 3 .~ • 1 2 99 ... 2 • f,f, .38 5 5 • 3.27 .21 252 • 1.12 .13 303 
3 t. 2 • 3 2 8 '3 • 3. 5 • 1 13 • 1.1 • 1 13& •• j • 5& .27 140 • 1 .1+9 • 1" 88 • .i.& .10 175 .. . 2 • 1 295 ♦ .7 .1 2 33 • . 2 • û 117 •• 4 • 20 .14 16 .. .41 .1 l 2&5 • • 21 • 0 4 10 

•• ... 
.... SEASON 0 ••• 

&9 1 ùAY5 • &9 1 OAV:i • &9 1 OAY S •• 091 OAYS • &91 OAYS • &91 OAYS ... 
1 19 . 2 . & 35~ • 3. 1 ·" 53 • &. <; • 1 99 •• 1 .& .. .&3 232 • .,o ... 3 120 • .2& .12 201 
2 7. & . 2 193 .. 1 0 . '3 • 2 t&t • 3 . 6 • 1 279 •• 2 .63 .2 3 95 • 1.7& .21 293 • • 1+7 .09 295 
J 1. 7 • 1 3 5 ~ • ". 5 . 2 347 • 1 .3 • 1 94 •• 3 .63 .1& 192 • .62 .21 117 .. .28 .o& 243 
4 ... . 2 256 • 2 . 5 • 1 20 3 • • j .1 297 •• " .70 • 17 344 • • 41 • 1 3 313 • • 1& .o & &5 

•• ... 
••• ANNUAL y ••• 

22 78 LA b • 22 76 ..iAY> .. 2292 UAYS •• 2278 OAYS • 2278 OAYS • 2292 OAYS 
•• 

1 15 . & . 2 J52 • '3 . & . 2 2 2 • b. 3 • 1 110 •• 1 .51 .2& 139 • • 'If> • 21+ &3 • .4& .11 138 
2 5. 0 . 2 17 l " 1 o. 1 • 1 183 • 3.7 • 1 2'18 •• 2 • &J .21 72 • 2 • 43 • 13 254 • .89 .a 1 297 
3 1 . J • 1 31 5 .. 3.& • 1 15 • 1. l .o 12 4 ... 3 .56 • 1 .. 1&3 • 1.13 .12 89 • .JO .o .. 191 .. . 3 • 1 280 .. • 7 • 1 213 • • 2 • 0 151 ... 4 .37 .11 350 .. .l& • 0 8 278 .. .11 .03 35 

•• 
w •• 
'° 



.Ç-
0 

SJG TABLE-H-1 and H-2 

LU NA R H A R M O N l C S 

~TATION - SAN JUAN 1 U.S.A. 1 PERIOO JAN 1 1 '126 - ~AR 31 1'176 
LATirUOE= 18.!+0N LONGITUDE= 66.12~ <INTERNATIONAL OISTUR8Eü OAYS EXCLUOEOI 

PERIGEE ± 3 DAYS • • APOGEE ± 3 DAYS 

------------------------------------------------------------------·•------------------------------------------------------------------X - CUNIT = 1 NTI • y - IUNIT=1 NTI ,. z - IUNIT=1 NTI •• X - IUNIT=l NTI • y - IUNIT=l NTI • z - IUN[ T=t NTI 
N AHP. tcP.E. PHASE • AHP. tP. E. PHASë: • AHP. tP.E. PHASE •• N AHP • tP • E. PHASE • At1P • tP.E. PHASE • AHP. ,tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON J 

1213 OAYS • 1213 DAYS • 1231+ OAYS •• 1211 0~ YS • 1211 OAYS • 1221 OAYS 
•• 

1 • as .17 3t5 • 1.67 .1 7 50 • • 1+8 .10 11tlt •• 1 .20 .13 221 • 1.11 • 1 8 31 • .2'1 • 0 8 11'1 
2 1.30 .11 '11 • 3.23 .13 21+5 • 1. 36 .06 2'1'1 •• 2 .8& .12 82 • 2. 1 'I .12 238 • .86 .or 286 
3 • lt& .01 201 • 1. 37 .11 72 • .1+2 • a,. 170 •• 3 .21 • 07 1 '12 • .H • 0 8 66 • • 21+ .o 5 163 .. .os .o& 6'1 • • 2 'I • a 1 30,. • • 16 • 0 5 33 .. ,. .09 • Oo 338 • .12 • 0 5 ~11 • .06 • 0,. 51 

•• •• 
SEASON E 

1272 OAYS • 127 2 DA YS • 1281 OAYS •• 1223 OAYS • 122 J OAY;i • 1226 OAYS 
•• 1 .110 .15 171+ • 1. I+ 7 • 20 85 • ,78 • 0 'I 165 •• 1 .60 • 10 123 • 1.10 .10 60 • .5& • 1 0 126 

2 1.02 .15 1+8 • 3 .51 • 1 8 21 a • 1. a r .07 312 •• 2 • ,. 5 • 10 51 • 2.35 • 1 3 251+ • • '12 .06 293 J ,61 .or 181+ • 1 • 81 • 1 2 911 • .51 • 01+ 1'13 •• 3 • 37 .01 169 • 1.06 .a 'I 8 1 • .30 • a,. 173 

" .1& .Oô 358 • • 5 6 • 0 7 ~1 • • 1 'I .03 29 .. ,. • a,. .o& 12 • .22 • 0 6 258 • • 10 • a 3 32 
•• 
•• 

SEASON 0 

121t5 OAYS • 121+5 OAYS • 121+6 OAYS •• 1226 OAVS • 1226 OAYS • 1228 OAYS 
•• 

1 • 50 .21 253 • .6 'I • 1,. 160 • • ,. 1 .10 211 • • 1 .z, .16 177 • • ,. 2 • 0 'I 175 • • 1+6 • 0 5 1110 
2 1. 01 .11 7& • 1. 7 'I • 1 5 306 • .1+'1 .o 8 289 •• 2 .81 .13 62 • 1. I+ 7 .11 288 • .1+6 .a 5 29'1 
J ... 5 .08 210 • .76 .10 155 • • 21+ .05 266 •• 3 • 3& • a a 189 • .62 • 0 'I 32 2 • . 25 .o 3 219 .. • 20 .08 25 • .33 • a 8 233 • • a 1 .a 3 105 • • ,. • 1 5 .o, 17 • .26 • 0 6 293 • .09 .0 3 38 

•• 
•• 

ANNUAL Y 

3730 OAVS • 3730 OAYS • 3761 OAYS •• 3660 HYS • l660 OAYS • 3675 OAYS 
•• 

1 • 3,. • o, 20& • 1.01 .10 7'1 • • '+8 .06 170 ... 1 .2, .or 157 • .&8 .o 8 52 • • l+O • 0 ft 11+3 
2 1. 0 I+ • 0,. 73 .. 2.&3 • D 8 268 • .'16 .o,. 302 •• 2 .73 .06 68 • 1. 'I,. • 0 7 257 • • 75 • 0 .. 293 
3 .50 • 0,. 195 .. 1.15 • 0 7 99 .. ,33 • 0 2 197 •• 3 .JJ • 0,. 18& • ,83 .o 5 87 • • 25 • 0 3 185 .. .13 .o .. 21 • • 3 f, • 0 5 2'19 • • 12 • 0 2 39 . ... .os .03 15 • .19 • 0,. 2'11 • .08 .02 '+3 

•• 



SJ G TABLE-H-3 and H- 4 

L U N A R H A R M O N I C S 

STATION - S AN JUAN 1 u.s.A. 1 PERIOD JAN 1 1926 - "AR 31 1976 
LATITUDE= 18.l+ON LONGITUDE= 66.12W IINrERNATIONAL OISTURBED OAYS EKCLUOEDI 

MOON RECEDING •• MOON APPROACHING 

------------------------------------------------------------------··------------------------------------------------------------------
X - CUNIT=1 NTI • Y - 1 UNIT=1 NTI • z - (UNI T=1 NTI •• X - IUNIT=1 NTI • y - CUNIT=1 NTI • z - IUNIT =1 NTI 

N ANP. tP.E. PHASE • Al1P. tP.E • PHAS~ • AHP. tP.E. PHASE •• N AHP. tP .E. PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------•·------------------------------------------------------------------•• 
•• 

:iEASON J 

1183 i)AYS • 1183 OAYS • 11% OAYS •• 1257 DA YS • 1257 OAYS • 1272 DAYS 
•• 

1 .09 • 17 152 • 1.18 • 1 9 28 • .22 .1 a 106 •• 1 • ft6 . 22 15 • • 8 3 .11 55 • .18 • as 172 
2 • 116 .12 72 • 2.&1 • 1 5 228 • 1. as .o 7 275 •• 2 .118 • 1ft 107 • 2. a a • 1 3 25 7 • .90 .06 2% 
3 • 37 • 09 1&7 • 1. 21 .10 1+8 • .37 .05 151 •• 3 .2 .. .08 21 2 • .89 • 0 6 85 • .23 • a 4 173 .. • 0 Il .06 331 • • 2 I+ .o 6 261 • .12 .o 5 11 •• 4 .01 .05 52 • .17 • 0 5 311+ • .08 • a 3 22 

• • 
•• 

SEASON E 

1197 OA YS • 1197 OAYS • 1201t OAYS •• 1237 JAYS • 1237 OA'l'S • 121+2 OAYS •• 
1 • 90 .26 110 • 1. 1+3 .16 1+6 • • 76 • os 132 •• 1 .50 .16 11+& • 1.19 • 1 8 95 • .56 • 0 8 159 
2 .94 • 10 20 • 3.33 • 1 3 21+3 • 1. 14 • 0 7 293 • .. 2 .74 .12 63 • 2 . 5 9 .16 271 • .95 .a'+ 312 
3 • 1+6 .o& 158 • 1.73 .o 8 72 • .53 .o I+ 169 .. .. 3 • I+ 9 .os 187 • 1.36 • 1 0 % • .38 • 0 5 188 .. • 10 .07 52 • .55 • 06 269 • .23 .04 8 ..... .12 .05 10 • • 1+6 • 0 4 2.81+ • .17 • a 3 28 

• • 
•• 

SEASON 0 

1204 DAYS • 1 201+ OAY S • 1212 DAY$ •• 1234 ilAYS • 1231+ OAYS • 1230 OAYS 
•• 

1 .69 .17 278 • .73 .10 166 • • I+ q .06 163 •• 1 .53 • 30 222 .. • ; ft. .15 150 • .31 .08 216 
2 1 • 0 L • a q 65 • 1. ~ 3 .a 9 ~5 • • 1+3 .06 283 .... 2 .6~ • 11 78 • 1. 5 8 .12 30 7 • • 1+2 .01+ 310 
3 .27 .06 1 '11 • .75 .o 6 11+1+ • .27 • a'+ 231+ .... 3 • 3 l, .08 190 • .71 .o 9 11+3 .. • 21 .03 25ft 
4 .26 .os 6 • . 2 8 • 0 5 îl. 5 .. • 13 .03 58 •• 4 .17 .08 346 • .32 .o 5 .i2 2 • .08 • 0 2 79 

•• 
•• 

ANNUAL Y 

3 5 114 DAYS • 3581+ OAYS • 3612 OAYS •• 3728 DAYS • 372 6 OAY S • 371+4 DAYS 
•• 

1 .14 .13 146 .. • 7 1 .11+ 50 • • 1+4 .03 150 ... 1 .10 • 11 174 • • 7 4 • 1 3 91+ • • 33 . 06 171+ 
2 • 87 .o s 52 • 2 .1 2 • a 9 248 • .87 • 01+ 285 •• 2 .73 • 0 5 84 • 1 . 9 7 .11 27 5 • .7 5 .o 3 305 
3 . 3& .03 1 68 • 1 .05 • 0 6 76 • .31+ .a 2 177 •• 3 .35 .o s 1 95 • • 91 • a 6 103 • . 23 .o 2 19 '1 
4 • 11 . 03 9 • . 3 4 • 0 I+ ,a2 • .15 • a 2 23 -1-- •• I+ .11 .03 f, • • 3 0 • 0 3 la 2 .. • 10 • 02 36 ,_. •• 
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SJG TABLE - I 

Th e o
1 

and N
2 

Tides Derived From Hourly Magnetic Data of 

SAN JUAN (1926-1976). The International Disturbed Days have 

been Excluded From the Computations . 

X y z 
Amp. ± p.e. Phase Arnp. ± p.e. Phase Amp ± p.e. Phase 

(nT) (nT) (nT) 

SEASON-J 

4864 days 4864 days 4923 days 

0.14 + 0.10 80° 0.91 + 0.12 126° 0.16 + 0.04 217° -
0.21 + 0.06 960 0.61 + 0.05 256° 0.25 + 0.03 306° 

SEASON- E 

4929 days 4929 days 49253 days 

o. 07 + 0 .10 186° 0.20 + Q.09 198° 0.12 ± Q.03 63° 

0.35 ± 0.08 51° 0.79 + 0.07 290° 0.20 ± 0.02 348° -

SEASON-D 

4909 days 4909 days 4916 days 

0.31 ± 0.10 184° o.43 + a.os 109° 0.24_±:0.03 107° -
0.17 + a.os l18° 0 . 29 + Q.04 349° 0.07 ± 0.02 264° 

ANNUAL- Y 

14702 days 14702 days 14792 days 

0.15 + 0.05 167° 0 . 46 + 0 . 07 129° 0.09 ± 0.02 122° 

0.21 + 0.04 770 0.49 + 0 . 04 287° 0.15 + 0.01 316° -



HONOLULU (HON) 
(January 1, 1939 to March 31, 1976) 

The Honolulu observatory was established 
in 1902 on the Oahu Island in Hawaii, 3 km 
southwest of the town of Ewa. It was moved 
further southwest to Barbers Point in 1947 
and co~tinued there until 1960, when it was 
moved again about 10 km east to Ewa Beach 
about 14 km west of the city of Honolulu. 

Hourly data received on magnetic tape 
from WDC-A for the interval January 1, 1939 
to March 31, 1976, are analyzed and the 
calculated harmonie coefficients of Sand L 
for various groups of data are tabulated 
here. The daily variation curves based on 
the data of Table B are plotted in Figure 1 
HON. 

SOLAR VARIATION 

Almost all the solar harmonies in 
various groups of data are well determined 
at this island station. The solar daily 
variation is E-type (E for Equator) -
inverted V in shape - with the peak 
occurring near the noon hours in the X 
component. In general the maximum range of 
daily variation occurs in winter for X 

component, in sunnner for Y component and 
during equinoxes for Z component. Exclusion 
of disturbed days from the data or use of 
only IQD does not change this pattern. The 
seasonal changes of amplitude in X and Z 
components are small, limited to 3 or 4 nT 
only, but for Y component these are about 
three times as large. Irrespective of 
magnetic conditions the amplitude of the 
second harmonie of the Y component exceeds 
that of the first in the winter season. 

The diurnal variation of X and Y 
components and the form of the vectogram in 
the horizontal plane (X-Y) clearly show that 
the Sq focus moves south and is closer to 
Honolulu in September than in any other 
month of the year. This September anomaly 
was earlier noted by Gupta (1973, p. 2080, 
Fig. 3) in the study of the movement of Sq 
focus in the north-south American zone. The 
very large amount of data used in the 
present study establishes the earlier 
observation of this rather unexpected 
equatorward movement of the Sq focus in 
September and its withdrawal to higher 
latitudes in the following months. 
Generally, the amplitudes of all harmonie 
coefficients increased with increasing 
sunspot numbers and the largest increases 
are noted in the winter season. Only minor 
differences are noted in the amplitutes of 
the harmonies in the ascending (R ~ 70) and 

descending (R ~ 66) phases of the sunspot 
cycle and an average increase by a factor of 
about 1.5 is noted in the amplitudes 
especially of the dominent harmonies, from 
t_he minimum (R ~ 12) to the maximum 
CR ~ 138) phase; see Tables F-b. 

With the magnetic activity increasing 
from Cp < O. 5 to Cp > 1. 2 (Tables G-1 to 
G-3) only small increases are noted in the 
amplitude of the first harmonie of the Y and 
Z components but for the X component the 
increase in the amplitude and the change in 
the phase are so large that the quiet-time 
diurnal variation is totally distorted. All 
other harmonies either do not change very 
much or record a decrease in amplitude with 
stronger magnetic conditions prevailing. 
The largest decrease occurred for the first 
harmonie of the Y component in winter season 
when the amplitude decreased to half of its 
value from quiet (Cp < 0.5) to active 
(Cp > 1.2) group of days. San Juan results 
also show a similar decrease and at both 
places (San Juan and Honolulu) the phase of 
the first harmonie changed by about 50°. 

LUNAR VARIAT ION 

Among the three components the largest 
number of the lunar harmonie coefficients of 
the Y component are well determined. In 
general the daily lunar variation of the X 
component is largest in winter and that of 
the Y component, in sunnner. Also the 
L-variation is largest for the Y component 
with the ranges for certain groups of data 
exceeding 6 nT. In general, the X and Z 
lunar diurnal variations are small and are 
about half as large as for the Y component. 
The semi-diurnal lunar tide M2 always 
possesses the largest amplitude in the Y 
component, and this is generally true also 
for the X component except for certain 
groups of data in certain seasons when the 
first harmonie was dominant. In the 
majority of the tables presented, the third 
harmonie of the Z component is found to have 
the largest amplitude in sunnner and 
equinoxes. Also, the amplitude of the third 
harmonie of Y component is found to be 
always larger than that of the first 
harmonie with the only exception in the 
winter season when the moon is near apogee 
(Tables H-1 and H-2). The phase of the M2 
tide of the Y component changes by about 80° 
from sunnner to winter. ln the month of 
September the amplitude of M2 in Y 
component attains a peak value. It is not 
clear if this has any connection with the 
proximity of Sq focus to Honolulu latitude 
(as noted for September in the section 
above). 
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The influence of the inclusion of more 
active days seems to be small on lunar 
harmonies of various components in different 
seasons and the changes noted do not 
establish any clear pattern. For example, 
with increasing R the Mz tidal term of X 
and Z components records an overall decrease 
in amplitude and a change of phase of about 
an hour. For Y component in J season a 
small increase of amplitude of Mz tide 1s 
noted but in other seasons there is 
virtually no change. With increasing 
magnetic activity Mz amplitude of X 
component seems to increase in J - season and 
to decrease in D season. Y component Mz 
amplitude increases only in E season and in 
other seasons an increase is recorded for 
moderately active days and a decrease for 
highly active days. For all components the 

Mz amplitude at perigee is noted to be 
larger than at apogee. The largest 
amplitude of the Mz tide is noted for Y 1n 
J season when the moon is near perigee. 

Bath the 01 and Nz tidal terms are 
well determined at Honolulu. In general, 
01 amplitude peaks in winter and Nz 
amplitude peaks in sunnner. As may be seen 
from Table I the amplitudes of these pure 
harmonies are rarely larger than .5 nT and 
differ significantly from values recorded in 
Table H. 

The ionospheric and oceanic dynamo terras 
ar e found to be significant in most cases. 
The maximum amplitude attained by these 
terms is about 1 nT at Honolulu. 
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HON TABLE-B 

STATION - HONOLULU cu.s.A.I PERIOO JAN l 1939 - NAR 31 1976 
LATITUDE= 21.32N LONGITUOE=158.00W (INTERNATIONAL OISTURBEO OAYS EXCLUOEOt 

S O L A R H A R H O N I C S •• L U N A R H A R N O N I C S 

------------------------------------------------------------------··-----------------------------------------------------------------
X - CUNIT=l NT> • y - CUNIT=1 NT> • l - CUIHT=l NTI •• 1( - (UNIT= 1 NTI • y - CUNI T=l MTI • l - CUNIT=1 Mît 

N AHP • .tP.f. PHASE • AHP • .tP.E. PHASE • ANP • .tP.E. PHASE •• N AHP • .tP • E. PHASE • AHP • .tP.E. PHASE • ANP • .tP.E. PHASE 

------------------------------------------------------------------··----------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

3722 OAYS • 3722 OAYS • 3725 OAYS •• 3722 OAYS • 3722 OAYS • 3725 OAYS 
•• 

1 9. 5 • l 263 • 15.2 .1 3 • 7.0 • 0 52 •• 1 .21 .12 51t • .53 .o 7 83 • .03 .os 78 
2 5.0 • 1 6'l • 12.5 .1 227 • 5.7 • 0 269 •• 2 .69 • 08 40 • 1. 76 .o 7 260 • .211 • 04 330 
3 1. 2 • 0 220 • 7.1 .o 63 • 4. 0 .o 119 •• 3 .02 • 04 203 • 1.04 .05 90 • .57 .03 132 .. .5 • 0 354 • 2.6 .o 316 • 1.6 .o 350 •• 4 • 0 .. • Olt 336 • .32 .o .. 292 • .19 .oz 331t 

•• 
•• 

••• SEASON E ••• 

3661 OAYS • 3661 OAYS • 3702 OAYS •• 3661 OAYS • 3661 OAYS • 3702 OAYS 
•• 

1 9.3 .2 260 • 12.3 • 1 356 • 6. 8 .1 53 •• 1 • 4 0 • 17 73 • .50 .o 7 92 • .37 .07 113 
2 5.2 • 1 50 • 9.8 • 1 216 .. 5. 4 .o 250 •• 2 .47 • 07 26 • 1.56 .08 27lt • • lit .o .. 352 
3 2 ... • 0 23ft • 5.6 .1 6 .. • 3.7 • 0 96 •• 3 .1 .. .05 122 • .97 .01 t03 • • 47 • Olt 13'< 
4 .Il • 0 59 .. 2.1 .o 284 • 1.8 • 0 315 •• 4 .07 .03 343 • .35 • 0 4 276 • .20 .03 310 

•• 
•• 

••• SEASON O ••• 

3714 OAYS • 3714 OAYS • 3748 OAYS • • 3714 OAYS • 3714 OAYS • 371t8 OAYS 
•• 

1 11.2 • 1 2n • 5.6 • 1 33'3 • 6.5 .o 55 •• 1 .,o .13 289 • .28 .o 8 210 • .56 .04 126 
2 2.6 • 1 , .. • 1.0 .1 19 C • ... 5 • 0 226 •• 2 .79 .06 67 • 1.12 .06 331t • .49 .03 71 
3 . 9 • 0 23 6 .. ,._ 9 .o 11 .. 3.1 • 0 47 ... 3 .10 • 05 206 • .4 7 .o 3 180 • .18 .oz 210 .. . 8 .o 31 • 2.5 • 0 220 • 1. f, • 0 253 .... .19 • Olt 340 • .12 .o 3 320 • .O Il .oz 350 

•• 
•• 

••• ANNUAL Y••• 

11097 GAYS • 11097 OAYS • 1117 5 OAYS •• l1097 OA YS • 11097 OAYS • 11175 OAYS 
•• 

1 10. 0 .1 266 • 10.9 .o 357 • 7. 4 • 0 53 •• 1 .1& • 10 355 • .3 0 • 0 4 98 • • 31 .o .. 119 
2 4. 2 • 0 62 • '1.5 • 0 214 • 5.0 • 0 250 •• 2 .62 • 03 47 • 1.31 .05 2111 • .19 .uz 31 
3 1.5 • 0 231 • 5.2 .o 58 • l.2 • 0 91 •• 3 .or • 02 lf>O • .71 .o .. 109 • .37 .02 1"2 
4 .6 • 0 .H • 2.0 .o 276 • 1. 3 • 0 306 .. .. • 1 D .02 340 • .26 .02 290 • • 15 .02 326 

•• 
•• 



HON TABLE- C 

STATION - HONOLULU (U.S.A.) PERIOD JAN 1 1939 - HAR 31 1976 
LATITUDE= 21.32N LONGITUDE=158.00W CINTERNATIONAL QUIET OAYS ONLYI 

S O L A R H A R H O N l C S •• L U N A R H A R H C N l C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=l NT) • y - IUNIT=l NTI • z - IUNIT=l NT) •• X - IUN1T=1 NTI • y - IUNIT=l NTI • z - (UNIT=1 NTl 

N AHP. :tP.E. PHASE • AHP • .tP.E. PHASE • AHP. .tP.E. PHASE •• N AHP. .tP.E. PHASE • AHP • .tP.E. PHASE • AHP • .tP,E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J u • 

731 OAYS • 7 31 DAYS • 732 DAYS •• 7 31 OA YS • 731 GAYS • 732 DAYS 
•• 

1 9.lt .2 265 • lit• 0 .2 1 • r,. 8 • 1 51 •• 1 .52 .22 17 • .38 .1 9 60 • .01 .10 35 
2 5.1 .1 6'l • 12 ... .2 227 • 5.8 .1 269 •• 2 • 57 .12 1+5 • 1.56 .16 263 • • 22 .11 340 
3 1.5 .1 2Ji, • , ... .1 82 • ,._ J • 1 118 •• 3 .06 • 08 263 • 1.09 .11 'Il • • 511 .08 131t .. .J .o 351t • 2 .11 .1 316 • 1.8 • 1 351 .. ,. .os .05 353 • • ,. 1 , 0 7 269 • , 24 .or, 329 

•• 
•• 

••• SEASON E ••• 

716 OAYS • 716 DAYS • 729 OAYS •• 7111 DAYS • 716 OAYS • 729 DAYS 
•• 

1 9.5 .2 257 • 11. 9 .2 35 < • 6.9 • 1 50 •• 1 .63 .19 11+6 • • 1+7 .16 150 • • 211 .12 60 
2 5.6 • 1 lt'l • 10.2 .1 213 • 5.11 • 1 21t6 •• 2 .111 • C'I 6 • 1 .r, 3 • 1,. 300 • • JO .10 51 
3 2.6 • 1 23J • 6.2 • 1 63 • 3.9 • 1 96 •• 3 .26 • 06 139 • 1.08 • 1,. 121, • . ,.,. .10 153 .. • 'l .o 6ft • 2.9 .1 283 • 1.q .1 315 .. ,. .13 • or, 316 • .23 .os 302 • • 12 • 0 6 331 

•• 
•• 

••• SEASON O n• 

731 OAYS • 7 31 OAYS • 71+0 DAYS •• 7 31 OA YS • 731 OA YS • 71+0 DAYS 
•• 

1 9.9 .2 261 • 6.0 • 1 335 • r,. 7 • 1 55 •• 1 • 95 .1r, 282 • .21 .1 J 224 • .57 .12 120 
2 2.'l .1 76 • 7.5 .1 18 Il • ... 8 .1 226 •• 2 .76 .12 66 • .96 .1 J 31+3 • .51 .os 87 
3 1.1 .1 237 • 5.D .1 12 • 3.3 • 1 1+9 •• J • 21 .08 185 • .38 • 0 8 176 • • 1 J .06 214 .. • 11 .o 311 • 2.5 .1 222 • 1.6 .o 255 .. ,. .26 .05 31t8 • .10 , 0 6 269 • • 0 4 .05 297 

•• 
•• 

••• ANNUAL Y••• 

21110 0-AYS • 2160 OAYS • 2201 OAYS •• 2180 OAYS • 2160 DAYS • 2201 DAYS 
•• 

l 9.5 .1 268 • 10. 5 .1 35 3 • 7.5 .1 52 •• 1 • 09 .13 265 • ,22 , 0 7 125 • .23 • 06 91+ 
2 lt.5 .1 62 • '1.7 ,1 213 • 5.2 • 0 21t9 •• 2 .63 , 07 38 • 1.26 .o 9 295 • ,26 .05 51t 
3 1.7 .o 23" • 5.5 .1 58 • 3.3 • 0 <Jl ... J .15 • 05 163 • .1q • 0 8 118 • .37 .o 5 150 .. .6 .o lt3 " 2.2 .o 278 • 1.,. .o 310 .. ,. • 15 • c,. 339 • .2 .. .o 5 2'15 • .13 • Olt 330 

•• 
•• 

.i::--___, 
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HON TABLE-E 

STATION - HONOLULU cu.s.A.1 PERIOO JAN 1 1939 - "AR 31 1976 
L ATITUOE= 21. 32N LONGITUOE=158.00W <INTERNATIONAL 01 STURBEO OAYS EXCLUOEOI 

S O L A R H A R 11 0 N I C s •• L U N A R H A R " 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
)( - CUNIT =1 NTI • y - 1 UNIT= 1 NTJ • z - CUNIT=1 NTI •• )( - (UNIT= 1 NTI • y - CUNIT=1 NTI • z - IUNIT=l NTI 

N AMP. J:P.E. PH ASf • AMP. J:P.E. PHASE • AHf>. J:P.E. PHASE •• N AHP. tP .E. PHASE • AHP. tP.E. PHASE • AHP. ,kP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• JANUARY • •• 
'372 OAYS .. 972 OAYS • 981t OAYS •• 972 OA YS • 972 OAYS • 981t OAYS 

•• 
1 10. 3 .2 2 91t • 5.3 • 1 330 • r,. 0 • 1 56 •• 1 .79 .18 312 • .59 .10 220 • .50 .or, 130 
2 1.,, .1 79 • 7.6 .1 182 • 4.6 • 1 221+ •• 2 .6& .11 68 • 1.40 .09 358 • • 76 .05 76 
3 ... • 1 166 • 6.J .1 10 • 4.0 • 1 ,. 7 •• 3 .20 .08 264 • .68 • 0 7 213 • • 31 .06 241t .. .7 • 1 5 • J.9 • 1 212 • 2.5 .o 21tl+ •• I+ .2l .06 355 • .20 • 0 6 21 • .15 .05 lt9 

•• 
•• 

••• FEBRUARY ••• 

856 OAYS • 1158 OAYS • 858 OA YS •• 1158 OAYS • 1158 OAYS • 858 OAYS 

•• 
1 13.6 .2 285 • 6 .6 .1 31+1 • 6.2 .1 51 •• 1 .57 .21+ 293 • .3 2 • 1ft 198 • • 65 .01 81 
2 3.5 .1 f,q • 6.7 • 1 179 • 4. 2 • 1 216 •• 2 • 77 • 11 58 • 1.2 0 .13 329 • .1+3 .05 72 
3 .9 • 1 219 .. ... 6 • 1 0 • 3.1 • 0 37 •• 3 • 1 lt .09 202 • ... 9 .07 11t9 • • 20 .o I+ 165 .. .8 • 1 1 • 2.5 .o 207 • 1. f, • 0 21t0 .... .2, .08 333 • .30 .o 6 266 • • 19 • Olt 295 

• • 
•• 

••• HARCH .... 
931 OAYS • 931 OAYS • 955 OAYS •• 931 OAYS • 931 OAYS • 955 OAYS 

•• 
1 12.7 .2 283 • 11.3 • 1 351 • 7.8 • 1 1+8 •• 1 .71 .21+ 75 • .25 • 1 I+ 63 • .63 .10 51 
2 5.2 .2 5"! • 9.1 • 1 161+ • 5.1 • 0 222 •• 2 • ... 9 • 16 1+2 • 1.01 .o 9 257 • .25 .01+ 170 
3 2.2 • 1 233 • 5 • '- .o 18 • 3.5 .o 56 •• 3 .21+ .10 153 " .80 .o 5 71+ • • 1+3 .o .. n .. 1.0 • 1 37 • 2.5 .o 238 • 1.6 • 0 269 .... .11 .06 338 • • l+I+ • 05 238 • .21 .03 262 

• • 
•• 

••• APRIL ••• 
896 OAYS • 8% OAYS • 897 OAYS •• 8% OAYS • 896 OAYS • 897 OAYS 

•• 
1 11.2 .2 277 • 14.0 .1 0 • 7.8 • 1 51t •• 1 1. 1L .25 81 • .56 .15 53 • .67 .11 61t 

2 7.3 • 2 54 • 10.2 .1 217 • 5.6 • 1 254 •• 2 .58 .17 34 • 1.10 .10 21t2 • .39 .011 239 
3 3.2 • 1 230 • 6.6 .1 61 • ... 5 .1 96 •• 3 .17 .11 175 • 1.09 .11 69 • • 58 .06 101 .. ... • 1 5q • 2.1 • 1 271+ • 1.9 .o 306 .... • 26 .07 26 • .lt5 .o 7 262 • .21 .Olt 296 

• • 
•• 



HON TA.BLE-E---CONT'D 

STATION - HONOLULU ,u.s.A.I PERIOO JAN 1 1939 - NAR 31 1976 
LATITUDE= 21.32N LONGITUOE=158.00~ CINfERNATIONAI. OISfURBED OAYS EXCLUOEOt 

S O L A R HARHONIC s •• L U N A R H A R " 0 N I C S 

------------------------------------------------------------------··-----------------------------------------------------------------
X - CUNIT=l NTI • Y - IUNIT=l NTI • 2: - (UNIT=l NTI •• X - IUNIT=l NTI • y - IUNIT=l NTt • z - CUNIT=l NU 

N Al1P. :tP.E. PHASE • AHP • .tP.E. f>HASE • AHf>. .tP.E. PHASE •• N AHP. .tP.E. PHASE • ANP. ;tP.E. PHASE • ANP • .tP.E. PHASE 

------------------------------------------------------------------··-----------------------------------------------------------------•• 
•• 

••• HAY • •• 
'l52 OAYS • 952 DAYS • 951+ OAYS •• 'l52 DA YS • 952 OAYS • 95ft OAYS 

• • 
1 9. 8 .2 282 • 11+ • 3 .2 2 • 5.8 • 1 ,.9 •• 1 • ,. 7 • 17 98 .. .59 .21 87 .. .29 .12 39 
2 5.7 • 2 66 • 10. 9 .1 230 • I+. 9 .1 271 •• 2 .,o .16 1+0 • 1.65 .12 252 • .ZI+ .os 300 
3 1.7 • 1 222 • 6.1+ .1 65 • 3. 8 • 1 119 •• 3 .o9 .12 232 • 1.09 .10 87 • .61 .06 127 ,. .6 • 1 7 • 2.2 .1 310 • 1 ... • 0 338 .. ,. .09 .01 8 • .39 .06 293 • .23 .03 3.Jlt 

•• 
•• 

••• JUNE • •• 
913 OAYS • 913 04YS • 915 OAYS •• 913 OAYS • 913 DAYS • 915 OAYS 

•• 
1 8 .6 .2 28 f • 16.1 .1 0 • 6.6 • 1 1+6 •• 1 .16 .21 51 • .53 .15 68 • • 16 .10 3,.5 
2 ,._,. • 1 71 • 12.3 .1 222 • 5.5 • 1 264 •• 2 • 71t .08 30 • 1.67 .12 257 • .21 .06 334 
3 1.3 • 1 201 • 6.6 .1 82 • 3.7 • o 117 •• 3 .16 .07 160 .. .99 .01 82 .. .51 .Olt 125 .. .9 • 1 356 • 2.6 • 1 32 0 • 1.5 • 0 35,. .. ,. .24 .06 316 • .29 .06 27,. • .15 .03 317 

• • 
•• 

••• JULY • •• 
957 OAYS • 957 DAYS • 952 OAYS •• 957 OAYS • 957 OAYS • 952 OAYS 

•• 
1 9.5 .3 2H • 15.7 .2 J • 7.6 • 1 52 •• 1 .32 .31 319 .. .51 .16 87 .. .25 .11 197 
2 I+. 8 .1 73 • 13.5 • 1 223 .. 6.2 • 1 267 •• 2 .61 .13 42 • 2.01 .13 261+ • • 1+7 .os 339 
3 . 9 • 1 217 • 1.2 • 1 79 • lt. 0 • 1 115 ... 3 • 0 f, .06 295 .. 1. 13 .11 98 .. • 61+ .08 139 ,. .5 • 0 332 • 2.1 • 1 319 • 1.6 .1 356 .. ,. .11 .06 167 • .32 .as 309 .. • 21 .06 31+9 ... ... 

••• 4UGUST • •• 
946 OAYS • 91+6 DAYS • 91+6 DA YS •• 946 DAYS • 91t6 OAYS .. 91t6 OAYS 

•• 
1 8 • 1 .2 216 • 15 • 1 .2 9 • 8.9 .1 59 •• 1 .H .19 2 .. .62 .19 93 • • 1+6 .11 193 
2 ,. .2 .1 67 • 15.1 .1 23 5 • 7.2 • 0 277 •• 2 .52 .11 63 • 2.11 .o 9 275 • • 1+6 .os 355 
3 • 7 • 1 255 • 9.3 .1 90 • 5.2 .o 127 •• 3 .23 • 10 19 • 1.0 8 .06 110 " .60 .01+ 150 .. • 1 • 1 1E • 3.7 • 1 320 • 2.l .o 356 .. ,. .lit .a, 183 .. .27 .06 322 " .17 .01+ 356 . .. 

•• 
.i:--

'° 



V, 
0 

HON TABLE-E---CONT'D 

STATION - HONOLULU 1u.s.A.1 PERIOD JAN 1 193':l - HAR 31 1976 
LATITUDE= 21.32N LONGITUOE=158.00M (INTERNATIONAL DISTURBED OAYS EXCLUOEOI 

S O L A R H A R H 0 N 1 C s •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
)( - CUNIT=1 NTI • y - CUNIT=1 NTI • z - IUNIT=1 NTI •• K - CU NIT= 1 NT 1 • y - IUNI T= 1 NTI " z - CUNIT = 1 NTI 

H A"P• ,tP.E. PHASE " AKP • .tP.E. PHASE • AHP. .tP.E. PHASE •• N AKP. .tP.E. PHASE • AHP • .f;P.E. PHASE " AHP. .tP • E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• •• 
••• SEPT E"BER.,. • 

910 OAYS " 910 OAYS • 909 DA YS •• 910 DA YS • 910 DAYS • 909 DAYS 
•• 

1 ,. • 7 .2 275 • 11o.2 .2 ,. • 10. 5 • 1 55 •• 1 .38 .27 111+ • .77 .18 108 • .67 .15 162 
2 ,. .5 .1 29 • 12.11 • 1 236 • 6.7 • 1 269 •• 2 .6'+ .15 355 • 2.15 .11+ 281 • .55 .o 9 31t8 
3 2.0 .1 22f • 8.5 .1 69 • 5.0 • 1 120 •• 3 .JO .07 65 • 1.37 .09 H5 • • 71+ • 07 151+ 
4 • 7 • 1 70 • 3. 9 .1 307 • 2. 5 .o 337 •• 4 .06 .07 217 • .47 .09 30 5 • ,29 .o 5 31+7 

•• 
•• 

••• OCTOBER • •• 
911t OAYS • 911+ DAYS • 91t6 OAYS •• 911t OAYS • 914 DAYS • 946 DAYS 

•• 
1 9.6 .2 287 • 10.0 .2 351 • 6.9 .1 52 •• 1 .31 .23 2 72 • ... 0 ,16 61+ • .56 ,11 160 
2 5.3 .1 55 • 7.8 • 1 211+ • ... 6 .1 21+5 •• 2 .62 .15 37 • 1 .1+0 • 11 281+ • , 17 ,06 1+5 
3 3,2 • 1 251 • 4,5 .1 67 • 2.9 • 0 100 •• 3 .17 , 0 6 157 • .89 , 0 8 120 • , 40 • 0 5 152 
lt 1.1 • 1 77 • 3.2 .o 299 • 2,0 • 0 330 •• 4 .09 .06 303 • • .. 0 • 0 5 276 • , 21 • 0,. 312 

•• 
•• 

••• NOIIEHBER ••• 

901t OAYS • 904 OAYS • 911 DAYS ... 904 OAYS • 90 4 OA YS • 911 DAYS 

•• 
1 11.5 .2 292 • 6.9 .1 31+5 • 7. 7 • 1 55 •• 1 .31 .23 234 • • 0 8 .16 151 • .60 .10 147 
2 3.7 • 1 , .. • 7,6 .o 200 • lt, 8 .o 231 •• 2 -~3 • 13 55 • 1, 0 5 • 0 5 314 • • ,. 0 .o 5 79 
3 1.6 .1 250 • ... 2 .1 22 • 2.7 • 0 56 •• 3 .23 .09 11+5 • • 54 • o 6 156 • ,22 • 0,. 198 ,. 1.0 .o 54 • 1.8 .o 254 • 1.1 • 0 288 •• 4 .19 .06 329 • ,14 • o 5 320 • .08 .o .. 357 

•• 
•• 

••• OECEHBEI< ••• 

91t4 OAYS • 944 DAYS • 91+6 OAYS •• qr,r, DA YS • 944 CAYS • 946 DAY S 

•• 
1 10, 8 ,2 2':lf • 3.6 ,1 331 • 5.8 • 1 58 •• 1 1.26 .22 293 • .28 • 1 4 236 • ,61 .o 7 123 

2 1 .11 .1 77 • 6.3 .1 189 • 4. 2 .1 223 •• 2 .97 • 10 65 • 1.12 .12 334 • ,44 .06 80 
3 .6 .1 207 • ... 9 .1 2 • 3,2 • 0 38 •• 3 .10 .08 2 35 • ... 0 .o 6 188 • • 0 q .o 3 210 .. .11 • 1 26 • 2.5 .o 202 • 1.6 • 0 235 •• 4 ,17 .08 359 • ,10 .o 5 333 • ,05 .o 2 332 

•• 
•• 



HON TABLE-F-a-1 

O.s R .s 30 R .. 14 

;,TATION - HONOLULU cu.s.A.1 PERlOO JAN 1 1939 • "AR 31 1976 
LATITUDE= 21. 32 N LONGITUDE=158.00~ CINTERNAT IONAL OISTURBEO OAYS EXCLUOEOI 

S O l A R H A R H 0 N I C s •• L U N A R H A R N O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - CUNIT = 1 NTI • y - CUNIT=1 NTI • z - CUNIT =1 NTI •• X - IUNIT= 1 NT 1 • y - CU NIT= 1 NT 1 • z - IUNIT=1 NTI 

N AHP. .tP.E. PHASE • AMP • .tP.E. PHASE • ANP. ,tP.E. PHASE •• N AHP • .tP.E. PHASE • A NP• .tP • E • PHASE • AHP. ~P.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

Il 12 DAY S • 812 DAYS • 814 OAYS •• 812 OAYS • 812 GAYS • 11141 OAYS 
•• 

1 7.1 • 3 292 • 12.9 .1 & • 5.3 • 1 55 •• 1 .JZ .29 24 • .37 .1 J 65 • • Olt .10 2112 
2 3.5 .2 71+ • 10.7 • 1 23' • lt,4 • 1 277 •• 2 .10 .18 30 • 1.56 .12 263 • • 28 .09 356 
3 . 6 • 1 222 • 5.9 .1 87 • 3, 1 • 1 125 •• 3 .09 • 09 57 • .90 • 0 8 92 • .50 .06 132 .. ... • 1 351 • 2 ... .o 31& • 1 ... • 0 353 •• 4 .07 .08 8 • .29 .o 5 291o • • 16 .o .. 335 

•• 
•• 

••• SEASON E ••• 

797 DAYS • 797 DAYS • 829 DA YS •• 797 DA YS • 797 OAYS • 82lJ DAYS 
•• 

1 6,5 .2 291 • 9.0 .2 6 • 5.11 • 1 59 •• 1 .18 .26 28 • • 32 .1 7 121 • .41 .01 106 
2 3.5 • 1 1+9 • 8.3 • 1 226 • ].9 .1 259 •• 2 .60 • 1 lo 28 • 1.61 • 13 271 • .26 .01 J31t 
] 1 , 5 • 1 235 • ... 6 .1 68 • 2.6 • 1 100 •• 3 • 1 .. .08 11t4 • .92 .11 % • .50 .01 125 
4 • 6 • 1 6'3 • 2,1 • 1 2115 • 1.3 .o 316 •• 4 .15 .09 350 • .31 .o9 267 • .19 .05 296 

•• 
•• 

••• SEASON D • •• 
827 DAYS • 827 DAYS • llltl DA YS •• 827 DA'l'S • 827 OAYS • llltl OAYS 

•• 
1 11.2 • 1 29't • 2 ... .1 31t6 • 3.9 .1 63 •• 1 .76 .15 285 • • lit • 1 .. 165 • • 51t .or. 127 
2 1,4 .1 68 • 6.1 • 1 201 • 3.3 • 0 233 •• 2 .86 .09 51t • 1.09 .08 3211 • .48 .05 611 
J ,2 • 1 277 • 4.3 .1 11 • 2.5 • 0 lt8 •• 3 .o, .o, 137 • .42 .o 7 1111 • .16 .04 210 .. • /+ • 1 60 • 2.2 • 1 211 • 1. 3 .o 246 •• 4 .1& .o, 339 • .o 7 .o 8 339 • .06 • Dio 20 

•• 
•• 

••• ANNUAL Y••• 

2436 uAYS • 2413& OAYS • 21tlllo DAYS •• 21o36 DAYS • 21o36 OAYS • 21o81t OAYS 
•• 

1 1.2 .1 2'32 • 8.0 .1 /+ • 5.0 .o 59 •• 1 .2s .1 .. 320 • .22 .10 102 • .JO .05 120 
z 2 ,7 • 1 62 • 8.1 • 1 222 • 3.7 .o 258 •• 2 .11 • 08 39 • 1.26 .o 7 282 • • 25 .Olt 26 
3 • 7 • 0 235 • 1o.2 .1 60 • 2.3 .o 94 •• 3 .01 .05 118 • .62 • o 6 107 • .3 .. .o, 138 
4t ... • o 45 • 1.6 • 0 275 • 1.0 .o 309 .. ' .12 .o .. 3,.8 • .20 .o, .a& • .11 .oz 322 

•• V, ,..... •• 



V, 
N 

HON TABLE-F- a- 2 

••• 30< ri s 70 R'-4 7 

STATION - HONOLULU ,u.s.A.1 PERlOD JAN 1 1 q39 - IIAR 31 1976 
LATITUDE= 21. 32N LONGITUDE=156.00w (INTERNATIONAL OISTURBEO ùAYS EXCLUCEOI 

S O L A R H A RHO NIC s •• L U N A R H A R N O ~ I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
X - (UNIT = 1 NT) • y - (UNIT =1 NTI • z - IUNIT=1 NTI •• X - (UNIT=1 NTI • y - IUNIT=1 NTI • z - IUNIT =1 NT) 

N AHP. tP.E. PHASE • AIIP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP. tP.E • PHASE • AHP • .tP .E • PHASE • AIIP • .tP.E. PHA SE 

-----------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

H,21 CAYS • 11t21 OAYS • 1424 OAYS •• 1421 OAYS • 1421 CA YS • 11+24 OAYS 
•• 

1 6 ... .2 289 • 11t.2 .1 5 • 6.1 • 1 54 •• 1 .21 .20 r.8 • .53 • 11 81 • .1 2 .08 93 
2 4.5 .1 69 • 11.8 .1 22'l • 5.1 .o 273 •• 2 .67 • li. r.5 • 1.79 • 0 7 257 • • Ji. • 3,. 319 
3 1.1 • 1 219 • 6.6 .1 si. • 3.6 • 0 121 •• J .oo .07 317 • 1.11 .o 7 86 • .57 • 0,. 124 
4 .5 .o 5 • 2.6 .o 315 • 1.5 .o 350 .. ,. • 0 r, .05 31t3 • .36 • 0 4 281t • .19 .03 322 

•• 
•• 

••• SEASON E ••• 

11t0 J OAYS • 1403 DAYS • 1400 OAYS • • 1r.03 OAYS • 140 3 OAYS • 1400 OAYS 
•• 

1 7.7 .2 2117 • 11.0 .1 1 • 7.6 • 1 56 • • 1 .2s .17 131 • • '-8 .16 67 • • 34 .11 9q 
2 4.6 • 1 47 • 9.3 .1 221 • 4. 8 .1 255 •• 2 .59 .13 26 • 1.53 • 12 272 • .19 .06 355 
3 2.2 • 1 2l3 • , ... .1 67 • 3.3 • 1 100 •• 3 .11 .09 134 • .93 .11 99 • • 43 .06 131 .. .11 • 1 69 • 2.6 .o 211 ~ • 1.1 .o 318 •• 4 • 0,. .06 22 • .35 .o 5 275 • • 1 q .04 309 

•• 
•• 

••• SEASON O ••• 

1420 OAYS • 1420 OA'l'S • 1420 OAYS •• 1420 OAYS • 142 0 OAYS • 1420 OAYS 
•• 

1 10 .1 .2 2% • 4.2 • 1 343 • 5.3 • 1 5q •• 1 .52 .11 2 66 • .2d • 0 9 221 • .50 .07 122 
2 2.1 .1 76 • 6.6 .1 1% • 3.9 • 0 229 •• 2 .75 • 0 6 62 • 1.01 • o 7 336 • .52 .o 4 72 
3 • 6 .o 241 • 4.5 .o 11 • 2.11 • 0 r.6 •• 3 .o, • 06 166 • • r.1 • 0 4 179 • .1t, .o 3 216 .. .6 .o 30 • 2.2 .o 217 • 1.3 .o 24q •• 4 • 1 lt • 05 344 • .09 .o 4 310 • • 0 4 .02 336 

• • 
•• 

••• ANNUAL Y••• 

lt244 OAYS • lt241t OAYS • 4244 QAYS •• 424ft OAYS • 4244 OAYS • 4241t OAYS 

•• 
1 11.1 .1 291 • 9.7 .1 0 • 6.3 • 0 56 •• 1 .05 .11 311 • -28 .o 6 Ill • • 31 .os 110 
2 3.7 .1 61 • 9.0 .o 218 • "· .. • 0 254 •• 2 • 65 • 06 46 • 1.21 .o 5 280 • .23 .03 22 
3 1.3 • o 231 • 4. Il .o 60 • 2.8 .o 93 •• 3 .oo .03 155 • .,1 • 0 .. 10 lt • .l't .o 3 136 .. .5 .o ltO • 1.9 .o 278 • 1. 2 .o 311 .... .08 .03 350 • .26 .o 3 284 • .14 .o 2 319 

•• 
•• 



HON TABLE-F-a-3 

ll > 70 R-126 

STATION - HONOLULU (U.S.A.I PERIOO JAN 1 1939 - HAR 31 1976 
LATITUDE= 21. 32N LONGITUOE=156.00W (INTERNATIONAL OISTURBED OAYS EXCLUOEOI 

S O L A R HARHONI:: s •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT=l NTI • Y - CUNIT=1 NT> • z - (UNIT=1 NTI •• X - IUNIT=l NTl· • y - CUNI T= 1 NT> • z - CUNIT=l NT> 

N AHP. JP.E. PHASE • AHP. J:P.E. PHASE • AHf> • .tP.E. PHASE •• N AHP. J:P.E. PHASE • Al1P • .tP.E. PHASE • Al1P. J:P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

11+89 OAYS • 11t89 OAYS • 11+87 DAYS •• 11+89 OAYS • 11+69 OAYS • 11+67 OAYS 
•• 

1 12 .o .2 276 • 17.lt .1 1 • 8. 8 • 1 50 •• 1 .35 .20 71 • .65 .15 90 • • 0 2 .o 9 317 
2 6.lt .1 68 • lit .3 .1 223 • 1.1 • 1 265 •• 2 .70 .10 l+O • 1.69 • 1,. 261 • .26 .o 6 326 
3 1.8 .1 221 • 11.2 .1 80 • 5.0 .1 115 •• 3 • 0 9 .06 219 • 1. 0 6 .o 6 93 • .62 .06 11+0 
lt .5 .1 31+7 • 2.8 .1 316 • 1.8 • 0 31+9 .... .Ol .06 21+6 • .31 .o 6 300 • • 21 • 0,. 344 

•• 
•• 

••• SEASON E H• 

11,61 OAYS • 11t61 OAYS • 11t73 DAYS •• 11+61 DA YS • 1461 OAYS • 1473 DAYS 
•• 

1 12 .7 .2 272 • 15.6 .1 35 3 • U.6 .1 49 •• 1 • 61 • 16 59 • • 7 2 .10 97 • .47 .10 130 
2 6.7 .1 52 • 11.2 .1 2011 • 6.11 • 1 21+4 •• 2 .21 .12 26 • 1 • 5 6 .11 276 • .os .o 7 21+ 
3 3.1 .1 235 • 6.9 • 1 60 • ,._ 7 • 1 qz •• 3 .16 .07 103 • 1.05 .10 109 • .sa .06 142 ,. 1.1 .1 1+9 • 3.2 • 1 2112 • 2.1 .o 312 . ... .01 .06 314 • .39 .06 262 • . 2 3 .04 319 

•• 
•• 

••• SEASON O ••• 

llt67 OAYS • llt67 DAYS • llt67 OAYS •• 11+67 OAYS • 1467 OAYS • 1467 DAYS 
•• 

1 11+.2 .2 290 • 6.6 .1 335 • 9.3 • o 51 •• 1 • 67 .19 2 87 • _,. 2 • 15 218 • . 5 5 .os 124 
2 3.7 .1 73 • 6.2 • 1 161 • 5.8 • 1 221 •• 2 .63 .09 77 • 1.19 • 1 3 336 • • 50 .o 5 91 
3 1 ., .1 232 • 5.5 .1 11 • l.6 .o 46 •• 3 .19 .10 221 • • 51+ • 0 7 162 • • 21 .04 2 10 
lt 1.2 .1 26 • 2.9 • 0 226 • 1.9 .a 257 .. ,. .21 • 06 337 • .17 .o 5 318 • .12 • 0,. 342 

•• 
•• 

••• ANNUAL Y••• 

41t17 OAYS • 1+1+17 OAYS • l+ltlt7 OAYS •• 1+1+17 OAYS • 41+17 OAYS • 4447 DAY S 
•• 

1 12.6 .1 2110 • 13 .11 • l 353 • 9.9 .1 50 •• 1 .21 .12 19 • .l6 • 0 6 10 7 • .32 .06 126 
2 5.5 .o 63 • 10.6 .1 2011 • 6. 3 .o 245 •• 2 .57 .05 54 • 1.36 .o 8 262 • .13 • 0,. 54 
3 2.2 .o 230 • 6.1 .1 56 • 4. 0 • 0 68 •• 3 .09 • 0,. 164 • .77 .06 113 • .41 .o 3 147 .. • 9 .o 27 • 2 .4 .o 275 • 1.6 .o 306 •• 4 .11 • 04 328 • .30 • 0 3 2% • .19 .o 2 332 

• • 
•• 

V, 
w 



V, 

~ 

HON TABLE-F-b-1 

SUNSPOT MINIMUM PHASE [ .. 12 

STATION - HONOLULU ,u.s.A.I PEIHOO JAN 1 1939 - HAR 31 1976 
LATITUDE= 21. 32N LONGITUOE=158.00W (INTERNATIONAL OISTURBEO OAYS EXCLUOEOJ 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

---------------------------~--------------------------------------··-----------------------------------------------------------------
)( - CUNIT=l NTl • Y - IUNIT=1 NTI • z - IUNIT=1 NTI •• X - (UNIT= 1 NTI • Y - CUHIT=1 HTI • l - CUNIT=1 NTI 

N AHP. tP.E. PHASE • ANP. tP.E. PHASE • AHP. .tP.E. PHASE •• N AHP. tP.E. PHASE • ANP • .tP.E. PHASE • ANP • .tP.E • PHASE 

------------------------------------------------------------------··--------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

710 OAYS • 710 OAYS • 712 OAYS •• 710 OAYS " 710 OAYS • 712 OAYS 
•• 

1 7.1 .3 2'H • 12 • 9 .1 6 • 5 ... • 1 55 •• 1 .25 .35 32 • .31 .14 70 • • 0 lt .12 309 
2 3.4 • 2 lit • 10.5 • 1 232 • ... .. .1 276 •• 2 .11 .20 33 • 1.57 .10 261t • .23 .09 Jlt8 
3 .5 • 1 226 • 5.8 .1 IH • 3.1 • 1 12 5 •• 3 .09 .09 ,,. • .91 .o 8 'lit • .50 .07 132 
4 ... • 1 J54 • 2.4 • a 317 • 1.4 • 0 353 •• 4 .08 .os 2 • .28 .o 5 zen • .15 • Olt 339 

•• 
•• 

••• SEASON E ••• 

692 DAYS • 692 DAY~ • 721t OAYS •• 692 DA YS • 692 OAYS • 721t OAYS 
•• 

1 6.5 .3 2'lJ . 9.0 .2 6 • 5.8 .1 5'l •• 1 .20 .29 35 • .31 .19 99 • • ltlt .08 106 
2 J ... .1 51 • 8.2 .1 22 5 • 3.9 • 1 259 •• 2 .60 .16 25 • 1.65 .14 272 " .27 .08 327 
3 1.,. • 1 237 • ..... .1 68 • 2.6 .1 10 0 •• J .15 • 10 11t1 • .95 .11 95 • .53 .07 126 
4 .6 • 1 69 • 2.1 • 1 28 6 • 1 • 3 .o 31 7 .... .13 .09 341 • .30 .09 26 7 • • 20 .Olt 299 

•• 
•• 

••• SEASON O ••• 

729 OAYS • 729 OAYS • 71+3 OAYS •• 729 OAYS • 729 OAYS • 743 OAYS 
•• 

1 8.3 • 1 294 • 2.1+ • 1 31+7 • 3. 9 • 1 61+ •• 1 • 7 .. .14 284 • .13 .15 181t • .55 .06 122 
2 t.ft • 1 70 • 6.1 .1 201 • 3.3 • 0 233 •• 2 .83 .11 51 • 1 .o 4 .10 327 • • lt3 .05 73 
3 .2 .1 280 • 4. 3 .1 11 • 2.6 • 0 48 •• 3 .07 .08 141 • .36 .o 7 175 • .13 .Olt 199 .. ... .1 61 • 2.1 • 1 211 • 1.3 • 0 24f: •• 4 • 19 .08 340 • .01 .o 9 316 • .05 .04 357 

•• 
•• 

••• ANNUAL Y••• 

2131 OAY S • 2131 OAYS • 2179 OAYS • • 2131 OAYS • 2131 OAYS • 2179 OAYS 

•• 
1 7.3 • 1 293 • 6.0 .1 "' • 5.0 • 1 59 •• 1 .25 .16 320 • .15 .11 98 • .31 .06 115 
2 2., .1 64 • 8.1 .1 222 • 3.7 .o 258 •• 2 .73 .09 37 • 1.27 .o 7 281 • • 20 .04 21 
3 .7 • 0 237 • 4.1 .1 60 • 2.3 • 0 94 •• 3 .09 .05 121+ • .65 .o 7 103 • .36 .Olt 131t 
4 ... • a 1+5 • 1.& .o 275 • 1.0 • 0 309 .. ,. .13 • Olt 3ftlt • .z2 • 0 5 2111t • .13 • 02 318 

•• 
•• 



HON TABLE- F-b- 2 

SUNSPOT ASCENDING PHASE ïl=-7 0 

STAfION - HONOLULU ,u.s.A.I PERIOO JAN 1 1939 - NAR 31 1976 
LATITUDE= 21. 3 2N LONGITUOE=158.00W (INTERNATIONAL OISTURSEO OAYS EKCLUOEOI 

S O L A R HARHONIC s .... L U N A R H A R N O H I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
X - IUNIT = 1 NTI .. Y - CUNIT=1 NTI • z - IUNIT=1 NTI •• X - (UNIT= 1 NTI • y - IUNI T= 1 NTI • Z - C UNIT= 1 MTI 

N AHP. tP.E. PHASE • AHP. tP.E. PriASE • AH?. J:P.E. PHASE •• N AHP. tP.E • PHASE • AN? • .tP.E • PHASE • AHP • .tP .E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

5 01 OAYS • 501 GAYS • 502 OAYS •• 501 OAYS • 501 OAYS • 502 OAYS 
•• 

1 q.1 • 3 27 9 • 11+.5 .1 3 • &. Il • 1 53 •• 1 .33 .31t 13 • .5& .16 60 • .19 .11t 111 
2 4. 8 .1 65 • 12 • I+ .1 229 • 5.9 • 1 271 •• 2 .87 • 15 45 • 1.88 .15 255 • • 24 .09 311 
3 1.1 • 1 217 • 7 .4 • 1 85 • l+. 4 • 1 120 •• 3 .13 • 11+ 230 • 1.33 .11 1111 • .10 • 01 127 .. • 5 • 1 35 9 • 2.8 • 1 313 • 1.8 .1 31t6 •• 4 • 1 2 .09 301 • • 44 .o 9 2116 • • 211 .06 327 

• • 
•• 

••• SEASON E ••• 

514 OAYS • 511t OAYS • 515 OAYS •• 514 OAYS • 514 OAYS • 51.5 DAYS 
•• 

1 8. 'l .3 278 .. 12.1 • 1 355 • 8. f, • 1 50 •• 1 .6'1 .28 96 • .27 .15 83 • • 211 .09 89 
2 4. 8 • 1 51 • 9 ... • 1 211+ .. 5.3 • 1 247 •• 2 .51 .15 15 • 1.3,. .13 269 • • 10 .01 177 
3 2 . 2 • 1 2't 2 • 5.8 .1 62 • 3.7 .1 9ft •• 3 • 0 .. • if, 't9 • .96 .14 100 • .1+1 .01 127 .. .q .1 f, 6 • 2. 'I .1 279 • 1.9 • 0 310 ..... .17 • 0 9 69 • ... 0 ,08 276 • ,25 .os 31ft 

•• 
•• 

••• SEASON O ••• 

504 OAY S • 501t OAYS • 50lt OAYS •• 501t OAYS • 50ft OAYS • 501t OAYS 
•• 

1 11. -~ .3 293 • 5.8 .2 3311 • f, ... • 1 53 •• 1 .80 • 32 2&1 .. • 2 4 .2 lt 201 • .63 .11 120 
2 2 .8 • 1 77 • 1.0 .2 187 • lt.5 • 1 221 •• 2 1.06 .15 64 .. 1.15 .11 321 • .39 .01 79 
3 1.0 • 1 21t0 .. lt • 8 .1 6 • 3.2 • 1 ltl ... J .JO .12 20'1 • .lt9 .15 151o • • 21 .01 177 
4 • 7 • 1 36 • 2.2 • 1 21é • 1 • 1t • 1 21+3 •• 4 .23 .09 13 " .21 .10 304 • .13 .05 322 

•• 
•• 

••• ANNUAL Y••• 

1519 CAYS • 1519 DAYS .. 1521 OAYS ... 1519 DAYS • 1519 OAYS • 1521 OAYS .... 
1 9,7 . 2 2 84 .. 10.7 .1 356 • 7.3 .1 52 ... 1 .03 .18 18 • .z .. .12 65 • .36 .01 108 
2 4,0 .1 62 • 9.2 • 1 21ft • i.. 9 • 1 21t9 ... 2 ,79 .06 lt7 • 1,36 .10 274 • .01 .os 26 
3 1. 4 • 1 23 5 • 5.1 .1 58 • 3.2 • 0 90 .. ] .12 ,06 212 • .92 .o 9 10 2 • • ltll .os 131t 
lt .6 .1 lt2 • 2.0 • 1 275 • 1.3 .o 306 .. ,. .1l .or. 15 • .37 .06 28CJ • .24 .Olt 325 

•• 
V, •• 
V, 



Vl 
cr, 

HON TABLE-F-b- 3 

SUNSPOT MAXIMUM PHASE R.'='138 

STATION - HONOLULU ,u.s.A.t PERIOO JAN 1 1939 - HAR 31 1976 
LATITUDE= 21. 32N LONGITUOE=158.00W 1 INTERNATIONAL OISTURBEO OAYS EXCLUOEOl 

S O L A R H A R N O N I C S •• L U N A R H A R N O N I C ~ 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - IUNIT=1 NTI • z - IUNIT=1 NT) •• X - (UNIT= 1 NTI • y - IUNIT=1 NTI • z - IUNIT=1 NTI 

N ANP • .tP.E. PHASE • AHP • .tP.E. PHASE • AHP • .tP. E. PHASE •• N AHP • .tP.E. PHASE • AHP • .tP .E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

790 OAYS • 790 OAYS • 786 OAYS •• 790 OAYS • 790 OAYS • 786 OAYS 
•• 

1 12. 6 .3 273 • 17.5 .2 D • 9.0 .1 50 •• 1 .12 .33 252 • .64 .2 5 10 4 • • 0 4 .13 352 
2 6.7 .2 70 • 14 .5 .2 22 1 • 7. 4 • 1 263 •• 2 • 78 .11 lt9 • 1.99 .19 264 • .37 .11 321+ 
3 2.0 .1 225 • 11.4 .1 78 • 5.2 • 1 113 •• 3 .16 .11 2 61+ • 1.13 .13 97 • .69 .10 1"2 
lt .5 • 1 31t8 • 2.8 .1 315 • 1. Il • 1 347 •• 4 • 0 .. • 10 67 • .31 .09 307 • • 20 .08 31+11 

•• 
•• 

••• SEASON E ••• 

751t OAYS • 754 OAYS • 769 OAYS • • 751+ OAYS • 751+ CAYS • 769 OAYS 
•• 

l 13.5 .2 27 0 • 16.5 .2 353 • 12. 6 • 1 50 •• l 1. 0 9 .21 51 • .77 .2 0 90 • • 51+ .13 137 
2 7.2 .2 54 • 11.7 .2 208 • 7.2 • 1 21+5 •• 2 .10 .20 62 • 1.75 .21 272 • .17 .12 353 
3 3.3 .1 238 • 1.2 .1 60 • l+.9 • 1 93 •• 3 .20 .08 77 • 1.11 .1 3 110 • .60 .09 150 .. 1.1 .1 lt'I • 3.3 • 1 2113 • 2.2 • 1 313 .... • 10 .07 0 • • lt6 .o 8 30 Z. • .25 .06 342 

•• 
•• 

••• SEASON O H+ 

771t OAYS • 771t OAYS • 789 OAYS • • 774 OAYS • 771+ OAYS • 789 OAYS 
•• 

1 14.b .2 288 • 9.5 .2 335 • 10.0 • 1 51 •• 1 1. 06 .21 295 • .35 .2 0 242 • .67 .11 112 
2 3.9 .t 74 • 8.6 .2 17 9 • 6.0 .1 221 •• 2 .77 .06 76 • 1.13 • 1 7 338 • • lt6 .o 9 101 
3 1 .7 .1 23J • 5.7 .1 10 • ... 0 .1 lt9 •• 3 .19 .09 212 • .58 .10 181 • • 1 q .07 202 ,. 1.3 .1 26 • 3.0 .1 226 • 2.0 • 1 258 .. ,. .21 .08 31+0 • .22 .o 7 316 • • 1,. .06 333 

•• 
•• 

••• ANNUAL Y••• 

2318 OAYS • 2318 OAYS • 231tlt OAYS • • 2318 OAYS • 2318 OAYS • 2 31tl+ OAYS 

•• 
1 13 ... .z 277 • 11t.3 .1 352 • 10 • 5 .1 50 •• 1 .37 .19 31t8 • .35 • 10 101t • .38 .o 7 120 
z 5.8 .1 61t • 11.1 .1 207 • 6.6 • 0 Zltlt •• 2 • 51+ .07 61 • 1 _,. 1 .o q 2111 • .12 .os 28 
3 2.3 .o 23.J • 6.3 .1 55 • lt.2 • 0 88 •• 3 • os • Olt 210 • .el • 0 7 115 • .46 .os 11t9 ,. .9 .o 28 • 2.5 .o 275 • 1. 6 .o 306 •• 4 • 10 .05 355 • .3 .. .o 5 30 6 • • 21 .Olt 339 

• • 
•• 



HON TABLE-F-b-4 

SUNSPOT DESCENDING PHASE R'-66 

STATION - HONOLULU I U .S.A .1 PERIOO JAN 1 lq3q - NAR 31 lq76 
LATITUDE= 21.32N LONGITUOE=158.00W (INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R H A R K O N I C S 

------------------------------------------------------------------··-- ---------------------------------------------------------------
X - (UNIT=l NT) • Y - ( UNIT=l NTI • z - (UNIT=l NTI •• l( - IUNIT=1 NTI • y - <UNIT= 1 NTI • z - IUNIT=1 NTI 

N AHP • .tP.E • PHASE • AHP • .tP.E • PHASE • AHP • .tP. E. PHASE •• N AHP • .tP.E. PHASE • A HP• .tP. E. PHASE .. AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1721 OAYS • 1721 OAYS • 1725 DAYS •• 17 21 DA YS • 1721 OAYS • 1725 DAYS 
•• 

l q .3 .z 2118 • 15. 3 .1 ,. • f,. 8 .1 53 •• 1 • r.6 .17 611 • .59 .10 80 • .03 .07 113 
z 5.0 .1 611 • 12.5 .1 227 • 5.5 .o 271 •• 2 .511 .12 35 • 1.7 lt .o 6 257 • .211 .o 5 331 
3 1.2 • 1 217 • 6.q .1 8ft • 3. 8 • 0 uq •• 3 .05 • 0 7 111 • .qs .06 86 • .51 • 0 lt 1zq ,. .5 .o 356 • 2.6 .o 317 • 1.6 .o 352 •• lt .02 .05 303 .. • 32 .o .. 287 • • 17 ,03 32q 

•• 
•• 

••• SEASON E ••• 

1701 OAYS • 1701 OAYS • 1691t OAYS •• 1701 OAYS • 1701 OAYS • 16'¾ OAYS 
•• 

1 3,q .1 28'3 • 12.0 • 1 359 • 11.6 • 1 53 •• 1 ,25 ,16 121t • ,50 • 1 5 91 • .32 .12 107 
2 5.2 ,1 lt7 • 9,7 .1 217 • 5,2 • 1 251 •• 2 .59 .13 27 • 1 ... 9 .1 3 277 • ,16 .06 12 
3 2 .lt .1 230 • 5. Il .1 65 • 3,5 • 1 97 •• 3 .18 .09 11t2 • • 8 9 .10 102 • • 39 , 0 6 129 .. .8 .o 60 • 2,7 • 0 285 • 1.1 • 0 316 •• 4 ,08 ,05 290 • ,34 .o 5 26lt • .20 • 0 lt zq1t 

• • 
•• 

••• SEASON O ••• 

1707 OAYS • 17 07 OAYS • 1712 OAYS •• 1707 OAYS • 1707 OAYS • 1712 OAYS 
•• 

1 11.0 .1 zq1t • 5,1 .1 lltO • &.1 • 1 56 •• 1 ,52 , 1 lt 2% • ,36 .10 206 • .48 .06 135 
2 2 ... .1 73 • 6,9 .1 lq3 • lt. 3 • 0 228 •• 2 ,73 .11 72 • 1, 1 7 • 0 8 ~39 • .58 • Olt 71 
3 .q • 1 23lt • ... 7 .o 13 • 3.0 .o 48 •• l ,Dl+ .07 2 32 • ,47 • 0 4 1'10 • .20 .o 3 2 29 .. ,Il • 1 27 • 2,lt .o 222 • 1,5 • 0 25ft •• 4 ,19 .or. 329 • ,07 • 0 5 34 0 • ,05 • 03 27 

•• 
•• 

••• ANNUAL Y••• 

512q OAYS • 5129 OAYS • 5131 OAYS •• 5129 DAYS • 5129 OAYS • 5131 OAYS 
•• 

1 'I, 7 • 1 z5q • 10,7 • 1 358 • 7,1 • 0 51t •• 1 .10 .07 37 • , l lt • 0 7 102 • , 2 6 • o 4 1 22 
2 lt. 1 • 1 60 • 9,5 .1 216 • lt, 8 • 0 252 •• 2 ,59 .06 46 • 1,26 .06 281t • • 2& .03 37 
3 1,5 • 0 221 • 5.1 .o 59 • 3,0 • 0 '12 •• 3 • 011 .02 1 lt6 • .&3 • 0 4 110 • .30 .oz 11, 3 .. ,6 .o 33 • 2,0 • 0 27 8 • 1.2 .o 310 •• lt .10 .03 318 • .22 , 0 2 282 • ,12 .02 3 2 0 

•• 
V, •• __, 



Vl 
ex, 

HON TABLE-G-1 

••• a.os CP s .r; • •• 
STATION - HONOLULU ,u.s.A.l PERIOO JAN 1 1939 - "AR 31 1976 

LATITUDE= 21. 3 2N L0NGI1UOE=158.00W ( INTERNATIONAL OISTURBEO OAYS INCLUOEO: 

S O L A R HARl10NIC s •• L U N A R H A R " 0 N I C S 

------------------------------------------------------------------··---------------------------------------------------------------
X - IUHT=1 NT) • '( - IUNIT=1 NTI • z - CUNIT=1 NTI •• )( - CUNIT=1 NT> • Y - CUNIT=1 NT) • Z - CUNIT=l NTl 

N AHP • .tP.E. PHASE • AHP • .tP.E. PHASE • Al1P. .tP.E • PHASE •• N AHP. ,tP.E. PHASE • AHP. ,tP.E. PHASE • AHP • .tP.E. PHASI'. 

------------------------------------------------------------------··------------------------------------------------------------------•• •• 
••• SEASON J n• 

2143 /JAYS • 2143 OAYS • 211t5 OAYS •• 2143 OAYS • 211t3 OAYS • 211t5 OAYS 
•• 

1 9.1 • 1 274 • 14.3 .1 2 • r,. 7 .o 52 •• 1 .25 .11 12 • .36 .11 99 " • Olt .05 216 
2 ... 9 • 1 71 • 12.2 .1 227 • 5.& • 0 270 •• 2 .r,1 • 09 44 • 1.&6 • os 263 • • 32 .05 31t5 
3 1.2 • 0 227 • 7.2 .o 83 • ... 0 • 0 119 •• 3 • 04 • 05 60 • 1. 0 7 • D 5 92 " .58 .04 137 .. .4 • 0 350 • Z.7 .o 317 • 1.7 .o 351 . ... •a,. .Dit 333 • .34 .o 5 297 • .20 .03 336 

• • 
•• 

••• SEASON E ••• 

1853 DAYS • 1853 DAYS • 1869 OAYS •• 1853 DAYS • 1853 OAYS • 1869 OAYS 
•• 

1 9.4 • 1 264 • 12.0 • 1 354 • 8.6 .1 51 •• 1 .lt& .13 124 • .45 .os 130 • .19 .D6 110 
2 5 ... • 1 4'3 . 10.1 • 1 214 • 5.6 • 1 249 •• 2 .61 .12 5 • 1. 53 .o 9 287 • .26 .06 30 
3 2.5 • 0 235 • 6.1 .1 63 • 3.6 .1 96 •• 3 • 17 .05 130 • .97 .o 9 113 • .44 .or, 11t4 .. .9 • 0 6~ • 2.9 • 1 284 • 1.8 • 0 315 .... .13 • 05 348 • .29 .o 5 290 • .16 .Olt 323 

•• 
•• 

••• SEASON O ••• 

2206 OAYS • 2206 OAYS • 2232 OAYS •• 2206 OAYS • 2 20 6 DA YS • 2232 OAYS 

•• 
1 10.3 • 1 28& • 5.7 • 1 336 • 6 ... • 1 55 •• 1 .60 • 10 238 • .17 • 0 " 230 • .63 .06 121 
2 2.7 • 1 75 • 7.3 • 1 189 • ... 6 • D 22 6 •• 2 • 6 .. • 0 8 66 • .95 .o 7 335 • .44 .05 60 
3 1.0 • 0 235 • 5.0 .o 12 • 3.2 .o 48 •• 3 • 1 3 .05 196 • .36 .o 5 172 • • 13 .o .. 197 
4 • 6 • 0 32 • 2.5 • 0 220 • 1.5 • 0 253 •• 4 • 17 • 04 34ft • .10 .04 292 • .06 • 03 322 

•• 
•• 

••• ANNUAL Y ••• 

&202 OAYS • 6202 OAYS • 6246 OAYS •• &202 OAYS • 6202 OAYS • 6246 OAYS 
•• 

1 9 .5 • 1 27& • 10 ... .a 354 • 1.2 • 0 53 •• 1 .1, .07 306 • .23 • 05 128 • .28 .03 122 
2 4. 2 • 1 64 • '1.5 .o 213 • 5.0 • 0 250 •• 2 .&2 • 06 45 • 1.21 .o .. 267 • .26 .03 39 
3 1.5 • 0 233 • 5.3 .o 57 • 3. 2 .o 91 •• 3 • 08 .o3 148 • .71 .01+ 111 • .36 .o 3 11t5 .. .f, .o 36 • 2.1 • o 27& • 1.3 • 0 30 9 . ... • 11 .03 343 • • 2 .. .o 3 291t • • 1 .. .oz 329 

•• 
•• 



HON TABLE-G- 2 

••• .5< CP .11. 2 ••• 
STATION - HONOLULU (U.S.A.) PERIOO JAN 1 1939 - "AR 31 1976 

Lt TITUOE= 21, 3 2 N L0NGITUOE=158.00W (INTERNATIONAL OISTURBEO OAYS INCLUOEOI 

S O L A R HARHONIC s •• L U N A R H A R " 0 N I C S 

------------------------------------------------------------------··-----------------------------------------------------------------
X - IUNIT=1 NTI • Y - IUNIT=1 NTI • z - (UNIT=1 NTI •• X - (UNIT=1 NTI • y - <UNIT= 1 NTI • Z - lUNIT=l NT) 

N A11P, :tP,E.. PHASE • AHP, :tP.E. PHASE • AHP, J:P.E, PHASE •• N AHP, J:P.E. PHASE • AHP, J:P,E. PHASE • AHP. J:P.E • PHASE 
------------------------------------------------------------------··-----------------------------------------------------------------•• 

•• 
••• SEASON J ••• 

18ftq OAYS • 1849 OAYS • 1850 OAYS •• 1649 OA YS • 1849 OAYS • 1850 OAYS 
•• 

1 10 .J .2 295 • 16.3 • 1 5 • 7,2 • 1 54 •• 1 .20 • 18 100 • .67 .o 9 71 • .08 .10 lt4 
2 5.0 • 1 67 • 12.7 .1 227 • 5.8 .1 270 •• 2 .80 ,09 31 • 1.98 .15 257 • .28 .09 31'4 
3 1,3 • 1 20E • 6.8 • 1 8'+ • 3.9 • 1 118 •• 3 .09 .08 201 • 1.03 .o 9 89 • • 5'4 .06 128 
4 .7 • l 350 • 2.5 • 1 316 • 1,5 .o 350 •• 4 .oz .06 339 • ,29 .o 5 288 • .15 ,Olt 337 

•• 
•• 

••• SEASON E ... 

181t0 OAYS • 1840 OAYS • 1869 OAYS •• 1840 DA YS • 1840 OAYS • 181i'3 DAYS 
•• 

1 10 • 1 .2 293 • 12.7 ,1 1 • 8,6 • 1 54 •• 1 • 1,3 .20 39 • .57 .13 69 • ,53 .10 11'3 
2 5,1 • 1 52 • 9.4 .1 217 • 5,1 • 1 251 •• 2 .52 .09 57 • 1 .63 .12 260 • .18 .07 295 
3 2,2 • 1 2H • 5.6 • 1 65 • 3.6 .1 '36 •• 3 .10 .07 100 • .96 .10 '32 • .49 .06 125 
4 ,6 • 0 51 • 2,6 • 0 265 • 1.7 • 0 314 •• 4 • 0 r, .05 318 • • 44 .05 263 • .25 .04 301 

•• 
•• 

••• SEASON O ••• 

1732 OAYS • 1732 OAYS • 1744 OAYS •• 1732 OAYS • 1732 OAYS • 17'4'4 OAYS 
•• 

1 13.1 • 1 300 • 5.lt • 1 3'42 • 6.5 • 1 55 •• 1 .6, .16 290 • .35 .10 209 • .45 ,06 124 
2 2.,. • 1 70 • 6.6 .1 1q l • ... 3 • 1 225 •• 2 • 711 .08 69 • 1.38 .10 331 • • 55 .os 74 
3 • Il .1 2H • ,. • 7 .1 10 • 3.1 • 0 45 •• 3 .12 .01 225 • .62 .o 7 1117 • .24 .os 221 .. .7 • 0 28 • 2,5 • 1 219 • 1.6 .o 252 .... .21 .05 327 • .16 .o 6 31t0 • .09 • Olt 5 

• • 
•• 

••• ANNUAL Y••• 

5'+21 OAYS • 5421 OAYS • 5463 OAYS •• 5421 DAYS • 51t21 OAYS • 51t63 DAYS 
•• 

1 11. 1 • 1 29E • 11.5 .1 0 • 7.5 • 0 54 •• 1 .111 .o9 352 • .32 .o 7 79 • • 33 .05 116 
2 ... 2 .o 61 • 9.4 • 1 216 • 4, 8 • 1 251 •• 2 .67 .05 50 • 1. '43 .o 9 274 • .11t .16 15 
3 1,4 .o 225 • 5.0 .1 59 • 3,1 • 0 92 •• 3 .or. • 05 143 • .r,9 .o 7 10& • • 36 .o .. 138 
4 • 1 .o 25 • 2.0 • 0 276 • 1. 2 .o 30 7 .... .10 .03 327 • .28 • 0 .. 283 • • 16 .03 323 

V, •• 
"' •• 



°' 0 

HON TABLE- G-3 

••• C > 1. 2 
p . ... 

STATION - HONOLULU (U.S.A.I PERIOO JAN 1 1939 - MAR 31 197 6 
LATITUDE= 21,32N LONGITUDE=158.00M !INTERNATIONAL OISTURBED uAYS I NCLULIE 01 

S O L A R H A R H 0 N I C s •• L U N A R HARHON I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - fUNIT=t NT 1 • y - IUNIT=1 NTI • z - (UNIT=1 NTI •• X - (UNIT=1 NTI • y - IUNIT=1 NTI • z - ( UNIT= 1 NTI 

N AHP. iP.E. PHASE • AHP. iP.E. PHASE • AHP. .tP. E. PHASE •• N AHP • iP.E. PHASE • AHP • .tP ,E. PHASE • AHP, .tP ,E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

lt31 OAYS • lt31 OAYS • lt33 OAYS •• lt31 OAYS .. lt31 OAYS • lt33 OAYS 
•• 

1 18.3 ,'l 312 • 19.2 . ,. 8 • 8,1+ • 3 61 •• l .22 1.00 1115 • 1. 1 3 .i. 8 33 • ,69 • 31 50 
2 6.0 . ,. 50 • 12.2 .3 228 • 5 ... .2 273 •• 2 1. 2 3 • lt6 lt3 • 1,60 • 32 21t9 • • ltO ,17 278 
3 1.5 ... 175 • 6.1 .2 85 • 3,6 .1 119 •• 3 .1, .39 21t2 • 1. 16 .21 'lit • • 7" ,11 133 .. .6 .2 31t7 • 2.0 .2 301t • 1.3 • 1 Ji,O . ... ,26 .28 266 • • 1+5 .1 7 2 'l5 • ,36 • 0 'l 31t2 

•• 
•• 

••• SEASON E ••• 

732 OAYS .. 732 OAYS .. 71t2 OAYS •• 732 OAYS • 732 CA YS • 71t2 QAYS 
•• 

1 16.7 .6 323 • 12,9 .3 15 • 8.6 .2 62 •• 1 1.23 .67 122 • .37 ,3 1 75 • , ltO .22 87 
2 ,. • 9 • 2 lt3 • 7.6 .3 225 • I+, 3 • 1 255 •• 2 ,76 .25 353 • 1, 'l 0 ,31 261 • .29 ,15 21t9 
3 2,1 .2 217 • ,. • 5 .2 67 • 3. 0 • 1 % •• 3 ,13 .23 73 • ,'10 • 1 6 65 • .55 .12 106 .. .8 • 2 26 • 2.1 • 1 281 • 1.,. • 0 308 .... ,09 .19 166 • ... 0 , 11 265 • .29 ,06 293 

•• 
•• 

••• SEASON O """ 

•o• OAYS • lt87 OAYS .. lt95 OAYS •• lt87 OAYS • lt6 7 OAYS .. 1+95 OAYS 
•• 

1 18.6 .7 320 • 2.5 . ,. 26 • 5.3 .2 61 •• 1 • 89 .73 226 • .26 • ,. 0 162 • .59 .19 132 
2 2.2 • 3 30 • ,. • 1 .2 191 .. 3.2 .2 219 •• 2 .65 .26 7 • 1.28 .26 30 6 • ,26 • 16 61+ 
3 .8 • 2 21é • 3,9 .2 360 • 2.7 • 1 36 • • 3 • ,. 3 .23 139 • • 71 .19 1ft 0 • .26 ,13 160 .. • 9 ,1 356 • 2.5 .2 217 • 1.5 • 1 21t8 .. ,. .11 .17 308 • .28 .20 276 • .18 .11 310 

•• 
•• 

••• ANNU&L Y • •• 
1650 OAYS .. 1650 OAYS .. 1670 OAYS •• 1650 OAYS • 165 0 DA 'l'S • 16 70 OAYS 

•• 
1 17 .6 .5 319 • 11.5 .2 12 • 1.1 • 1 61 •• 1 .58 ,50 153 • ,56 ,26 70 • ... 6 .12 91+ 
2 ,. • J .2 ,.,. • 7.6 .2 221 • ,. • 0 • 1 253 •• 2 .,, .20 17 • 1.&0 ,2 0 270 .. .12 .10 292 
3 1.5 .1 207 • i.. 0 .1 59 • 2.6 • 1 89 •• 3 .lit .15 11t2 • ,83 .1 J 105 • • i.6 .07 129 .. .Il • 1 Il • 1.8 • 1 267 • 1.1 • 1 297 .. ,. • Oil • 1 lt 2 70 .. .33 ,11 278 • .23 .o& 31ft 

• • 
•• 



HON TABLE-H-1 and H-2 

L U NA R H A R M O N I C S 

STATION - HONOLULU 1u.s.A.I PERJ.00 JAN l 1939 - HAR 31 1976 
LATITUDE= 21.32N LONGITUOE=158.00W IINTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

PERIGEE± 3 DAYS •• APOGEE± 3 DAYS 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=l Nll • y - IUNIT=l NTl • z - IUNIT=l NTI •• X - IUNIT=l NTI • y - llJ NIT= 1 NT 1 • z - IUNIT=l NTI 

N AHP • .tP • E • PHASE • AHP • .tP.E. PHASE .. AHP. .tP.E. PHASE •• N AHP • .tP.E. PHASE • AHP • .tP.E • PHASE • AHP • .!P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON J 

925 OA YS .. 925 OAYS • 925 OAYS •• 92'+ 04YS • 921+ OA YS .. 923 OAYS 
•• 

1 .sr. .27 11+5 .. • 59 .11 89 • .12 • 11o 91+ •• 1 .61 .19 7 • .r.3 .2 a 70 • .05 .16 133 
2 1.02 • 13 lt5 • 2.28 .16 261 .. • '+7 .10 327 •• 2 .39 • 18 28 • 1 • 6 lo .13 261 • • 21 .011 337 
3 • 21t .o 7 266 • 1.37 • l 0 91 • • 77 .06 13'+ •• 3 .23 • 10 62 • .62 • 0 6 68 • • f+O .05 13'+ ,. • 1 f, .01 127 .. .38 • 0 7 302 .. .27 • 0 4 338 •• 4 .12 • 08 324 .. .20 .06 267 • .os .o,. 352 

•• 
•• 

SEASON E 

932 OAYS .. 932 OAYS • 91+4 OAYS •• 917 OAYS • 917 OAYS • 919 OAYS 
•• 

1 • 1,. .35 13'+ • .H .1 9 116 • .61 .15 101 •• 1 .33 .JO 110 • _,. 7 .16 99 .. .34 .a 9 120 
2 • 62 .20 55 • 1.61+ .22 261 • • 29 • 10 358 •• 2 .52 .15 13 • 1.34 .13 271+ .. • 11 .07 315 
J .24 • 15 156 • 1.15 .16 117 • .57 .o 9 150 •• 3 .23 .07 99 .. .83 .a 9 97 • .41 .06 128 .. .11 .07 326 • • lt2 • a 9 295 .. .23 .05 333 .. .. .os .08 32& • .31 • a 1 263 .. • 18 • 01+ 306 

• • 
•• 

SEASON D 

952 DAYS • 952 OAYS • %2 OAYS •• 923 OAYS .. 923 DAYS • 934 DAYS 
•• 

1 1. a,. .16 295 • .22 • 16 218 • .69 .08 118 •• 1 • l+lt .16 285 • .1+5 .15 249 • • 43 .08 115 
2 .99 .12 60 • 1.15 • 1 5 31+6 .. .57 .o 6 87 •• 2 .73 • 1,. 69 • .68 .o 9 318 • . 23 .o 6 93 
3 .20 .o9 222 • . ,. .. • o 8 200 • .12 .o 5 229 •• 3 • 20 .11 209 • .21 .o 7 158 .. .o q .o,. 151 ,. .19 .04 350 ♦ .os .o 7 317 ♦ .01 .o 6 335 .. .. .17 • 011 6 • .16 • as 273 • .tl • a 4 295 

•• 
•• 

A NNUAL Y 

2809 OAYS • 280q GAYS • 2831 OAYS •• 2761+ OAYS • 2761+ DAYS .. 2776 DAYS 
•• 

1 • 17 • 17 261 • .31 • a 8 10 I+ • • lo5 • 08 106 •• 1 .1r. .16 J 57 • .26 • 1 2 71 • .29 • 06 113 
2 • 119 .09 60 • 1.1+9 .a 9 286 • .27 .a,. 29 •• 2 .54 .07 1+1 • 1.21 • a 6 278 • • 1 a .a,. a 
3 • 17 .07 210 • • 79 .os 115 • • 1+3 • a J 147 •• 3 .10 .05 111+ • .66 • 04 1 a ~ • .33 .03 135 .. .07 • Olt 12 • .27 • 0 4 299 • • 16 .02 333 •• 4 .11 .05 31+5 • • 2 3 • 0,. 2111 • .13 .03 316 

•• 
°' !--' .. 



O' 
N 

HON TABLE-H-3 and H-4 

L UN AR H A R M O N I C S 

STATION - HONOLULU ,u.s.A.I PERroo JAN 1 1939 - NAR 31 1976 
LATITUOE= 21. 3 2N LONGITUOE=156.00W (INfERNATIONAL OISTURBEO OAYS EXCLUOEOI 

MOON RECEDING •• MOON APPROACHING 

------------------------------------------------------------------··------------------------------------------------------------------
)( - (UNif=l NTI .. Y - C UNIT=1 NTI .. z - (UNIT=1 NTI •• )( - <UNIT=l NTI • y - (UNIT=l NT) • Z - (UNIT=1 HTI 

N AHP • .tP.E. PHASE .. AHP • .tP.E. PHASE • AHP. .tP.E. PHASE •• N AHP • .tP.Eo PHASE • AHP • .tP.E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··-----------------------------------------------------------------· •• 
•• 

SEASON J 

q10 OAYS • 910 GAYS • 913 OAYS •• 963 OAYS • 963 OAYS • 96ft OAYS 
•• 

1 .l'l .28 326 • .49 .1 q 61 • .19 • 16 'l4 •• 1 • 66 .16 68 • .55 .1 lt 111 • .17 .10 290 
2 • 'l4 .12 J3 • 1.67 .13 236 • • 42 .09 267 ... 2 • 4 .. • 11+ 50 • 1.56 .11 276 • • 26 .011 21+ 
3 • l'"> .09 206 • 1.29 .o q 69 • • 7'+ .06 109 •• 3 .06 .06 10ft .. .90 .o 7 115 • .50 .or, 1511 
4 .07 .06 Jft • • 1+6 • 0 6 270 • .29 .o .. 306 .. ,. • 16 .06 262 • .30 .o & 316 • .17 • Olt .. 

•• 
•• 

SEASON E 

910 OAYS • 910 OAYS • 922 OAYS •• 902 DAYS • 902 OAYS • '117 OAYS 

•• 
1 1. 0 3 .22 5'l • .54 • 1 .. 79 • • 3ft .11 90 •• 1 .z9 .2'l 55 • .&5 .15 100 • • 32 .08 i't~ 
2 • 4 l • 10 5 • 1 .69 • 11 21t'l • • 19 .or, 279 •• 2 .21 .16 7 • 1.53 .13 2117 • .19 .06 55 
3 • 2 l • 08 175 • 1.10 • 1 3 79 • .57 .o 8 107 •• 3 .21 • 09 31+ • • 92 • 1 .. 116 • ... 2 • 07 149 .. • 0 r, .06 1.J " • 46 • 0 7 2&J • .29 .06 293 .... .05 .06 11+ • .211 .07 2113 • .15 .o .. 315 

•• 
•• 

SEASON 0 

91q OAYS • 919 OAYS • 925 OAYS •• 920 OAYS • '!20 OAYS • 927 OAYS 
•• 

1 .6 2 .23 2 6'l • • .. 1 • 1 2 162 • .51 .10 126 •• 1 .56 .21 287 " .23 .13 215 • .63 .09 139 
2 • 7 7 • 10 61+ • 1.30 .o q 329 " • 67 .o& 57 •• 2 .72 • 10 51 • 1 .17 .o 9 337 • • 53 .o 6 87 
3 .a, .07 181+ • .68 • 0 7 16 7 • • 34 .05 209 •• 3 .03 • Og 2 • .5J .o 7 16'l • .21 .05 221 
4 • 111 .06 345 • • 22 • 0 6 335 • .12 • 0 .. 21t .... .2q .06 316 • .10 .o 5 3'6 • .09 • Olt 13 

•• 
•• 

ANNUAL 'I' 

27.J9 DAYS • 2739 OAYS • 2760 OAYS •• 2785 OAYS • 27115 OA'l'S • 211011 OAYS 
•• 

1 .33 • 11 14 + .2q • 0 8 85 • • 32 .os 114 •• 1 .22 .11 29 • ... 0 .o 5 116 • .21 .06 1411 
2 .6 5 .06 3'1 • 1.33 • 07 260 • .a .o 5 345 •• 2 .46 • 08 44 • 1.30 .o 8 297 • .30 .05 6ft 
l • 1 3 • 03 1 7'l " • 86 • a, 117 • ... 6 .o .. 122 •• 3 .09 • 05 .. o • .66 .o 7 131 • .34 • 0,. 166 
4 . oq .03 356 • .36 .o 3 279 • .21 • 0 2 Jllt .. ,. • 15 .03 309 • .21 .o .. 308 • .12 .03 349 

•• .. 



HO'.'l TABLE - I 

Th O and N Tides Derived From Hourly Magnetic Data of e l 2 

HONOLULU (1939- 1976) . The International Disturbed Days have 

been Excluded From the Computations . 

,---..---------------- - --------------- --- - ---- --- --- - ··· ··-----, 

Amp . ± p . e . 
(nT) 

01 0. 34 + 0. 10 

N2 0. 26 ± 0 . 09 

01 0 . 32 + 0 .15 

N2 0 . 13 + 0 . 06 

01 p . 52 ± 0 . 18 

N
2 

p .12 ± 0 . 07 

X 
Phase 

3722 days 

131 ° 

86° 

3661 days 

960 

91 ° 

3714 days 

207° 

118° 

11097 days 

01 p. 26 ± 0 . 05 1 55° 

N2 J. 14 ± 0 . 05 98° 

y z 
Amp . ± p . e. 

(nT) 

SEASON- J 

0 . 41 ± 0 . 09 

0 . 51 ± 0 . 08 

SEASON- E 

3722 

3661 

0 . 19 + 0 . 09 

0 . 53 + 0.07 

SEASON- o · 

3714 

0.28 ± 0 . 06 

0 . 23 + 0 . 04 

ANNUAL- Y 

Phase 

days 

1 78° 

271 ° 

days 

296° 

282° 

days 

143° 

31° 

Amp ±. p . e . 
(nT) 

Phase 

3725 days 

0.16 + 0 . 05 

0 . 22 + 0 . 03 

32° 

346° 

3702 days 

0 . 49 ± 0 . 07 

0 . 19 + 0 . 04 

25° 

355° 

3748 days 

0 . 56 + 0 . 04 

o. 20 + o. 03 

38° 

89° 

11097 days 11175 days 

0 . 20 + 0 . 07 

0.32 ± 0 . 03 290° 0. 14 + 0 . 02 21° 

' 

1 
175° 0.39 + 0 . 03 31° j 

L__ ...!___ _ ___________ _______________ __ ___ ------ -- -----------------------
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TUCSON (TUC) 
(November 18, 1909 to March 31, 1976) 

The Tucson observatory is located about 
13 km east of the city of Tucson, Arizona 
and prior to 1941 a nearby site was in use 
since 1909. WDC-A supplied the hourly 
values of the geomagnetic H, D, Z components 
on magnetic tape for the entire period. 

One of the most satisfactory 
determinations of the solar and lunar daily 
variations under varying geophysical 
conditions stems from the analysis of the 
long series of the geomagnetic data from 
Tucson - a mid-latitude station. The 
diurnal variations of Sand Lare 
demonstrated in Figure 1 TUC (data from 
Table B). 

SOLAR VARIATION 

In the case of the X component under all 
geophysical conditions (except when 
Cp > 1.2) the second harmonie possesses the 
largest amplitude in all seasons and the 
amplitude of the third harmonie exceeds that 
of the first in the summer. Also in the 
sumrner months the first harmonie of the X 
component is very small and that of the Y 
component is quite large. In the X Y plane 
the vectograms generate figures-of - eight in 
the east-west direction . This clearly shows 
that the Sq focus is located almost overhead 
at Tucson during the summer. In other 
seasons the focus is found generally located 
considerably south of Tucson. 

This northward movement of the northern 
focus of the Sq current system in the 
American sector was also noted by Ota 
(1950), Matsushita (1960) and Gupta 
(1973b). The dramatic increase by over an 
order of magnitude noted in the amplitude of 
S1(~)_in the J season when magnetic 
activity increased from CP 2 0.5 (Table 
G-1) to CP> 1.2 (Table G-3) is almost 
certainly because of the disturbance 
variation superimposed on the Sq-variation. 
The focus of the Sq current system still 
seems to be located overhead at Tucson in 
summer as the east-west directed 
figure-of-eight form of the X-Y plane 
vectogram reveals. 

The phase of the S harmonies of the X 
component has been noted to decrease and 
that of Y and Z components to increase with 
increasing disturbance. The most dramatic 
change of phase occurs in August for the 
first harmonie of the X component. 

The amplitude and phase of the S 
harmonies do not show any great change when 
data of the ascegding (average annual 
sunspot numb~rs R ~ 54) and of the 
descending (R ~ 57) phase of the sunspot 
cycle are analy_z_ed. However, from the 
m,inimum phase (R ~ 10) to the maximum phase 
(R ~ 118) of the sunspot cycle the 
amplitudes of the S harmonies were almost 
doubled. 

Under the influence of magnetic activity 
the amplitudes of the solar harmonies of the 
X component showed largest increases. The 
amplitudes of the Y and Z components also 
increased but less dramatically than for the 
X component. 

LUNAR VARIATION 

The L variations are larger in winter 
than in summer - a well-known characteristic 
of Lat low and mid latitudes. However, the 
largest Lz amplitudes in X and Y 
components are generally found during the E 
season. 

The range of lunar diurnal variation is 
found to increase with increasing sunspot 
numbers but for very large values of the 
latter (see Table F-a-3) the diurnal range 
decreases. When data were regrouped 
according to the phase of the sunspot cycle 
no significant change of amplitude and phase 
clearly emerged. 

An examination of lunar harmonies 
(Tables H-1 and H-2) gives a fair indication 
that the magnetic data are more disturbed 
when the moon is near perigee than when it 
is near apogee . As expected, the amplitude 
of the 12 harmonie (the main lunar tidal 
term M2) near perigee days exceeds that 
near apogee days. Theoretical calculations 
by Leaton et al. (1962) show that the 
variations in the lunar distance are 
86:116:99 for the sets of days apogee + 3, 
perigee + 3 and for all the remaining days 
between perigee and apogee . The following 
values obtained from Tucson data for Lz 
are in very good agreement with the 
theoretically calculated values: 

X 82: 119: 99 
Y 92:112: 96 
Z 102: 91:107 

XYZ 92:113: 95 

Perigee Apogee 
The phase difference ~ = À 2 À 2 

from the annual case of 12 in the X, Y, 
and Z components is respectively 10°, 9° and 



22°. It is not only in the same direction 
but also quite close to the expected value 
of nearly 11° found by earlier workers, e .g. 
Chapman (1957), Leaton et al. 0962) . In 
the i ntervals APPROACHING and RECEDING the 
expected 12 phase difference is nearly 
22 .4 ° and for Tucson from the annual case 
the phase difference is 17° for X, 21° for Y 
and 1 ] 0 for Z component (Tables H-3 and H-4). 

The declinational tide 01 and the 
lunar distance tide N2 calculated as pure 
harmonies are in most cases well determined 
(Table I) but have small amplitudes at this 
station. The evidence of a seasonal change 
of both these tides is weak as all the three 
components do not show similar trends. At 

the latitude of Tucson the theoretically 
expec ted amplitude ratio 01/M2 is 0.524 
and N2/M2 is 0.191 (Gupta 1979, Eq.l). 
Using data from Table Band Table I 
calculated ratios from the annual results 
averaged over the X, Y, Z components are 
0 . 363 and 0.196 respectively; the latter 
being in better agreement with the 
theoretically expected value than the former. 

The ionospheric and oceanic dynamo 
terms, calculated from the data of Table B, 
were well determined; for the annual case 
the average range of the X, Y, Z components 
for the ionospheric dynamo term was found to 
be twice as large as for the oceanic dynamo 
term. 
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TUC TABLE-B 

STATICN - TUCSON( u. S. A> PERIOO NOV 18 1909 - l'AR 31 1976 
LATITUDE= 32.25N LONGITUOE=110.83W (INTERNATIONAL OISTURBEO OAVS EXCLUCECl 

S C L A R H A R H C N I C S •• L U N A R H A P ~CNICS 

------------------------------------------------------------------··------------------------------------------------------------------
X - <UNIT=1 NT> • V - IUNIT=1 NH • z - (UNIT=1 NTl •• X - ILNIT-=1 NTl • y - (UNIT=1 NTl • z - ICNIT=1 NTl 

N AHP. tP.E, PHASE • AHP, tP,E. PHASE • AMP, tP,E, PHASE •• N A14P. tP.E, Pl'ASE • Al'P, .tP.E • Pl'ASE • AIIP, .tF.E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• ... 
••• SEASON J ••• 

6621 OAYS • 6621 OAYS • 6629 OAYS •• 6621 OAYS • H21 OAYS • H2C, CA YS 
•• 

1 • cl ,1 343 • 16.9 .o 19 • 7.3 • 0 86 •• 1 • 44 .10 U8 • .87 • ns 65 • .2c:i • 04 103 
2 5.7 .1 45 • 14. 9 .1 225 • 5.5 • 0 274 •• 2 .70 • 0 6 9 • 1. 80 .08 25 8 • ,21 .11 ~ 2 74 
3 3.8 .o 235 • 7,1 .o 80 • 2.6 • 0 122 ... 3 ,53 ,04 210 . 1.01 .03 82 • .41 .02 110 
4 1.3 .o 84 • 2.1 • 0 326 • 1.0 • 0 35 •• 4 .23 • Il I+ 62 • • 30 .02 279 · • • 1 '4 .o 2 31! 

•• •• 
••• SE ASON E ••• 

6696 CATS • 669& OAYS • 66e5 OAYS •• E696 CAYS • 6696 OAYS • 6E t5 CAYS 
•• 

1 3 • ., ,1 76 • 13,6 .1 23 • 7.4 .o 87 •• 1 .90 .08 146 • .74 .06 81 • .33 .02 125 
2 lt. 9 .o 354 • 12,2 .ü 222 • 5.1 • 0 272 •• 2 1.09 ,04 2 • 1,91 .os 27(' • .2! , 0 2 338 
3 2,7 .o 220 • 6.6 .o 68 • 2.1 • 0 112 •• 3 ,79 ,04 199 • 1.23 • 03 9e • .c.~ .or 133 .. 1.1 .o 101 • 2.6 • 0 290 • .8 • 0 33 7 •• 4 .25 .03 47 • ,49 .02 2e6 • .20 .01 325 

• • 
•• 

••• SEASON O ••• 

6696 CATS • 6698 OAYS • 6612 CA YS •• E69e CAYS • E698 CAYS • H12 CAYS 
•• 

1 1t ,1 .1 1+5 • 6,5 .o 23 • ,. • 9 .o 86 •• 1 .73 • 10 244 • • '5 8 .04 175 • ,16 .03 192 
2 5.4 • o 295 • 10.1 .o 20 5 • 3.6 • 0 258 •• 2 .65 .os 67 • 1.35 • 04 :!26 • • ~'+ .c2 61 
3 2.3 • Il 119 • s.2 .o 31 • 1.8 • 0 81 •• 3 .39 .03 251 • • 61 .02 170 • .22 .01 217 
4 .9 .o 319 • 2.8 • 0 239 • .9 • 0 2H •• I+ .13 ,03 73 • • 29 .02 :!41 • ,09 .01 36 

•• 
•• 

••• ANNUAL Y ••• 

20015 OAYS • 20015 OAYS • 19926 OAYS •• 2001S CAYS • 21.1015 OAYS • 19926 CAYS 
•• 

1 2.6 .o 54 • 12,3 .o 21 • 6.5 • 0 87 •• 1 ... , .os 175 • .52 .03 90 • .23 .02 126 
2 3.7 .o 35'! • 12.2 • 0 218 • ,..7 • 0 269 •• 2 • 75 .04 22 • 1.51 • Olt 279 • .17 .01 17 
3 2.0 ,0 207 • 6.0 .o 62 • 2.3 .o 108 •• 3 .55 .03 215 • .82 .02 1D5 • .29 .01 U7 ,. • 6 .o 71 • 2.0 .o 281 • .6 .o 339 .. ,. .21 .02 59 • .33 .01 300 • .13 .01 ne 

•• 
•• 

°' --.J 
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TUC TABLE- C 

STATICN - TUCSON<u.s.A> PE~ICC NCV 18 1909 - MA" !1 197!: 
LATITUDE= 32.25N LONGITCCE=110,83W !INTERNATIC~AL QUIET DAY S CNLYl 

5 0 L A R H A R " C N I C S •• L U N A FI H A R ~CNIC S 

----------------------------------------------------------------··------------------------------------------------------------------X - (UNIT=1 NT> • y - <UNIT=1 NH • z - (Ut.IT=1 NT> •• X - (UNIT=1 IITl • y - <UNIT=1 1-TI • z - (CNIT=1 t,;T l 
N AHP. tP. E. PHASE • A"f• lPeE. PHASE • A"F• tF.E, PHASE •• N AHP. tF.E. PHASE • Al'P, iP, E, P~ AS<" • A~F. iF,E, Pl'A S': 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASCN J ••• 

1303 OAYS • 1303 CAYS .. 1307 OAYS •• 130! OAYS . 1?"3 OAYS • 1 3 C7 CA YS 
•• 

1 1.2 .1 183 • 16,3 .1 17 • 7.2 • 1 82 •• 1 .56 .16 160 • 1.~9 • 15 5ç • • ~6 , C7 93 
2 5.2 .1 42 • 14. 6 .2 228 • 5.7 ,1 275 •• 2 .e1 ,15 5 • 1,79 ,16 260 • ,20 .o e 273 
3 4 • 0 .1 236 • 7.5 .1 79 .. 2.8 .1 122 •• 3 .53 ,09 20 9 • 1, C 2 ,12 ai. • ,42 ,0 6 111 
4 1.5 .o ee • 2.1+ .1 321+ • 1.1 • 0 28 •• 4 ,19 ,05 75 • , 27 .07 290 • .1~ . ~,. ~19 

•• 
•• 

••• SEASON E ••• 

1316 OAYS • 1316 OAYS • 1!12 OAYS •• UH CAYS • 1316 CAYS • 1!12 CtY S 
•• 

1 4.6 • 1 121 • 13.0 .1 16 • 7.1 , 1 80 •• 1 1,04 , 12 152 • ,74 .o~ 81 • ,2': ,C7 9e 
2 5,1 • 1 351 • 12.0 .1 222 • 5.1 .o 271 •• 2 1,04 • 07 ~':9 • 1. 61 .09 27 8 • ,1 8 ·"4 14 
3 Z,8 .1 223 • 6.9 ,1 67 • 2.1 ,0 111 •• 3 .69 .07 206 • 1. 0 4 .~9 101 • ,Je • "3 141 
4 1.3 .o 99 • 2.7 .1 287 • .9 • 0 337 •• I+ • 24 .os 43 • .4:? • 05 2H • ,15 • 0 :! !3~ 

• • 
•• 

••• SEASON O ••• 

131'3 OAYS • 1319 OAYS • 1;!01 CAYS •• 1319 OAYS . 1H9 CAVS • 1~~1 OVS 
•• 

1 3.5 .1 ee • 6.3 .1 13 • 4. 7 .1 81 •• 1 ,91 ,09 245 • ,47 ,10 16 2 • .2? ,C E 172 
2 5.5 .1 298 • 9.8 • 1 205 • 3.7 • 0 25'3 •• 2 .74 .10 63 • 1.26 • 10 ~2 e • • 5E ,04 se 
3 2.3 .1 122 • 5.4 .1 31 • 1.9 .o 81 •• 3 .42 .10 265 • ,67 .oci 165 • • 2 :! , 0 3 209 
4 • 9 .a 321 • 2.1 .1 237 • .9 .o 277 .. ,. ,12 ,05 92 . ,32 ,01: 342 • ,11 .o ~ 2e 

•• 
•• 

••• ANNUAL Y••• 

!938 OAYS • 3938 OAYS • 3'320 OAVS •• 3':38 CAYS • 3938 OAYS • 3920 OYS 
•• 

1 2.7 • 1 11ft .. 11.e .1 16 • 6.3 .o 81 •• 1 .55 .06 18'3 • .72 .ne ~o • ,26 • ~ I+ 116 
2 3.9 .1 349 • 12.0 • 1 220 • ,.. a • 0 270 •• 2 .71 .oe 27 • 1,47 .07 286 • • 21 , rt4 27 
3 l.1 •• 21D • 6.3 •• 62 • 2.1+ .o 108 •• 3 .50 .o .. 228 • .81 • 05 113 • ,28 • "- 2 145 
lt .7 .o 76 • 2.1 .o 281 • .1 .o 338 •• 4 .18 • 03 73 • .2e • 03 ~12 • , 11 ,02 352 

•• •• 



TUC TABLE-E 

STATION - TUCSON(U.S.AI PERIOO NlW 18 1909 - HAR 31 1976 
LATITUDE= 32. 25'4 LONGITUDE=110.83W <INTERNATIONAL OISTURBEO DAYS EXCLUDEld 

S O L A ~ H A R H O N I C S •• L IJ N A R ~ A R H O N I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
1( - (UNIT=1 NTI • y - <UNIT=1 NTI • l - (UNIT=1 NTI •• )( - (UNIT•1 NTI • y - <UNIT=1 NTI • z - <UNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP • tP.E. ?HASE • AHP. t?,E. ?HAS:: • AHP. tP .E. ?HASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• JANUAU • •• 
1723 OAYS • 1723 DAYS • 1&92 DAYS • • 1723 OAH • 1723 OAYS • 1692 OAYS 

•• 
1 4. 6 .1 53 • 6 .o .o 13 • 4. 5 .1 79 •• 1 1. 19 .16 283 • .81 .05 197 • • 26 .06 250 
2 1.0 .1 287 • 10.1 .1 196 • 3. 8 .o 2 48 •• 2 .96 .09 110 • 1.63 ,08 1 • • 77 • 0,. 79 
3 lt.1 .1 114 • 6.6 .1 20 • 2. 2 • 0 67 •• 3 • 51> ,08 280 • ,85 • 06 210 • , 32 , 0 3 261 
4 2.1 .o 306 • 3.9 • 0 223 • 1. 3 .o 2 64 .. ,. ,20 .~6 117 • ,37 .o3 20 • , 13 - ~3 79 

•• 
•• 

••• FEBRUA RY ••• 

1537 OAYS • 1537 DA1S • 1506 DAYS • • 1537 DUS • 1537 OHS • 1506 OAYS 
•• 

1 3.7 .2 1lt • 8.o ,1 19 • 6. 0 .1 82 •• 1 ,91+ .19 239 • .99 ,09 15ô • , 34 ,06 189 
2 3,7 .1 292 • 9,7 .1 199 • 3. 8 .o 2 51+ •• 2 .83 • 10 5;; • 1,77 ,07 318 • , 57 ,05 ltO 
3 1,lt .1 118 • 5,0 ,1 25 • 1. 8 .o 76 •• 3 ,59 ,07 22~ • ,78 ,07 lit'+ • , 27 • u '+ 188 ,. • 7 • 1 316 • 2. 6 .o 228 • .1 • 0 2 61+ .. ,. ,18 • 01 41t • ,33 .os 310 • , 09 ,03 9 

•• 
•• 

••• HARCH ••• 
1724 DAYS • 1724 DA1S • 1720 OAYS •• 1724 OAYi • 1724 04YS • 1720 OAYS 

•• 
1 3.2 .2 36 • 13,3 .2 20 • 8. 4 .o 81+ •• '1 1, 0 2 ,20 140 • .67 .16 75 • , 29 • 0 .. 121 
2 3,9 .1 3 lt3 • 12,3 ,1 205 • 5. 5 .o 2 60 •• 2 1. 0 ô ,08 351t • 1,60 , 11 25ô • , 17 ,03 290 
3 1,lt .1 201 • &.8 ,1 1+4 • 2. 9 .o 93 •• 3 ,87 .10 191 • 1,10 ,09 8 ♦ • • 40 • 0 3 119 
lt .5 .1 119 • 2,5 .1 254 • .9 • 0 303 •• i+ ,32 .o& 20 • , 56 • DO 271 • • 21+ ,02 314 

•• 
•• 

••• A?RIL • •• 
1639 OAYS • 1639 OAYS • 1636 DAYS •• 1639 DAY> • 1639 DHS • 1636 DAYS 

•• 
1 3.1 • 1 71 • 16.3 • 1 21 • 8. 3 .1 8& •• 1 1,11 .16 122 • ,94 ,12 82 • , 33 . o 7 113 
2 ,., 8 .1 358 • 13.4 ,1 216 • 5.6 .a 266 •• 2 1, 31+ ,15 351t • 2, 0 9 ,11 253 • • 36 • 0 I+ 272 
3 2,1 .1 203 • 6.3 .1 63 • 2.1t .o 101+ •• 3 .97 .09 190 • 1,42 ,08 77 • • 57 • 0,. 111 
I+ .s .1 132 • 2,3 • 0 318 • ,8 .o 19 •• ♦ .35 ,07 lt7 • ,52 • 0 I+ 27,. • • 21+ , 0 2 316 

•• 
•• 

O' 
\D 
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TUC TABLE-E---CONT'D 

STATION - TUCSONCU.S.AI PERI00 NOV 18 190 9 - KU 31 1976 
LATITUDE• 3Z. Z5'1 LONGITUOE=110.83W (INTERNATIONAL DISTURBED o,vs EX~LUOEOI 

S O L A R H A R K O N I C S •• L U N A R H A R K O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------IC - CUNIT=1 NTI • y - IUNIT=1 NTI • l - CUNIT 2 1 NTI •• X - CUNITa1 NTI • y - CUNIT=1 NTI • l - C UNIT•1 NTI 
N AMP. tP.E. PHASE • A11P, tP,E. PHASE • AKP. tP.E. PHASE •• N AHP, tP.E. PHASE • AKP. tP.E, PHASE • AMP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• IIAY ••• 
1691t DAYS • 169ft DAYS • 1703 OAYS •• 1691+ OAYS • 1691+ DAYS • 1703 DAYS 

•• 
1 1,0 • 1 6 • 1&, 2 .1 22 • 1.z .1 91 •• 1 ,65 .1& 1H • .95 • 12 71t • .31 .01 110 
2 5.3 .1 lt1 • 13.5 ,1 228 • 5. 3 .1 2 78 •• 2 1,011 .11 31+8 • 1,69 • 10 Z49 • • 31 .or, 259 
3 3.0 • 1 2 33 • f,.5 .1 87 • 2.,. .o 127 •• 3 • 6,. .11 1111 • 1,14 , 10 &If • ,1+9 .o 4 97 ,. 1,D ,1 89 • 2.,. .o 337 • 1. 1 .o lt6 .. ,. ,19 .or, 52 • .33 ,05 255 • • 15 .03 296 

•• 
•• 

••• JUNE ••• 
1 &lt2 DlYS • 161t2 DAYS • 1618 OAYS •• 1&1+2 DAYS • 161t2 OHS • 1618 DAYS 

•• 
1 2.2 .2 301 • 17.1 ,1 18 • 7 • 1 .1 88 •• 1 ,35 .111 1Z5 • ,91 ,13 60 • • 21 .o 9 95 
2 6,1 .1 5ft • 15,0 ,1 22 lt • 5, 6 .1 272 •• 2 . ,,. .12 356 • 1,67 ,13 256 • • 17 .o 6 21+9 
3 ... 1 ,1 2 37 • f,. 9 ,1 77 • 2, 5 .0 11ft •• 3 • ltO .09 200 • .89 ,08 71t • .1+0 .03 101 ,. 1.3 • 1 78 • 1. 6 .o 329 • .7 .a lt3 .. ,. • 2r. .07 5& • .zo • Dl+ 27~ • • 12 .03 304 

•• 
•• 

••• JIJLY ••• 
1675 OAYS • 1675 DAYS • 169& DAYS •• 1675 OAYS • 1675 ous • 169& OAYS 

•• 
1 1.2 ,2 31ft • 17.6 ,1 16 • 6. 9 ,1 8'+ •• 1 ,28 .21 222 • ,82 • lit 6lt • • 2& .a 8 86 
2 &. 0 .1 50 • 1&,0 ,1 220 • 5. 5 ,1 2 68 •• z ,66 .09 55 • 1,80 ,13 2M • • 13 .o& 273 
3 ... 3 • 1 232 • 7.5 .o 73 • 2. 6 .o 117 •• 3 .59 ,09 234 • ,97 • 05 93 • • 37 .os 114 ,. 1,3 .1 70 • 1,8 .o 31'> • • 9 .o 27 .. ,. ,23 ,08 55 • • 3 ft ,05 Z80 • , 15 .o 3 3ZO 

• • 
•• 

••• AUGUST • •• 
1688 OAYS • 1688 OAYS • 1700 DAYS • • 1688 OA'fi • 1688 DUS • 1700 OAYS 

•• 
1 2. '+ • 1 103 • 16,9 • 1 22 • 8,0 .1 88 •• 1 , lt3 ,13 130 • • 81+ ,13 61 • • 41 .10 120 
2 6. 2 .1 36 • 16.5 ,1 231 • 6. 2 .1 2 81 •• 2 ,59 .13 31 • 2,18 , 10 Z6& • • Z7 .07 329 
3 ,. • 8 ,1 21t0 • 9,1 .1 86 • 3.5 • 0 132 •• 3 • ,. 7 .09 227 • 1,19 ,09 103 • • ltO .05 139 ,. z.o .1 95 • 3.0 ,1 318 • 1. 3 .o 17 .. ,. ,24 .œr 90 • .33 ,07 301 • • 11t , 0 3 353 

•• 
•• 



TUC TABLE-E---CONT ' D 

STATION - TUCSONIU.S.AI PERIOD NOV 18 1909 - "u 31 197& 
LATITUDE= 32. 2511 LONGITUDE=110.83W (INTERNATIONAL DISTURBED o,vs EXCLUOE~~ 

S O L A ~ H A R H O N I C S •• L U N A R HARHON I C S 

----- -------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - CUNIT=1 NT) • Z - 1 UNIT=1 NT 1 •• X - CUNIT:1:1 NTI • y - (UNIT=1 NTI • z - C UNIT=1 NT 1 

N AMP. tP.E. PHASE • ,HP. tP.E. PHASE • AHP. tP.E. PHASE .. " AHP. tP. E • PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEPTEMBER••• 

1&31+ DAYS • 1&31+ OA'l'S • 1635 OAYS •• 163ft DUS • 1631+ OAYS • 1635 OAYS 
•• 

1 &.3 .2 99 • 11+. 2 .2 26 • 6.6 .1 93 •• 1 • 91+ .19 11t1 • • 7ft • 19 80 • • 32 .o 8 120 
2 &.z .1 0 • 13.3 • 1 2'+1 • 5.1 .1 289 •• 2 1. 1 lt .10 7 • 2. 2ft .08 275 • • 36 .o 5 360 
3 lt. 3 • 1 227 • 8.o • 1 90 • 3.1 • 0 132 •• 3 .81 .09 21ft • 1. lt 7 • 07 10~ • • lt7 .03 11t8 
lt 1.9 • 1 98 • 3.2 .o 309 • 1. 0 .o 353 •• !t .21 .o& 87 • .53 .o; 307 • .17 .02 31t2 

•• 
•• 

••• OCTOBER ••• 
1707 OAYS • 1707 OAYS • 1702 OAYS •• 1707 DAYS • 1707 DAYS • 1702 OAYS 

•• 
1 1t. 5 .2 71 • 10 .5 .1 29 • 5. 7 .o 92 •• 1 1.21 .16 167 • .44 .10 61+ • • 31 • DI+ 128 
2 5.3 • 1 31+5 • 10. 1 .1 223 • ,._ 0 .o 271+ •• 2 1. 11 • 10 5 • 1.81 .06 280 • • 32 • 0,6 12 
3 2.9 .o 225 • 5.8 .1 71+ • 2. 3 .o 117 •• 3 .66 .os 19& • 1.14 .01 115 • • ltO .03 153 .. 1.s .1 88 • 3.,. • 1 292 • 1. 1 .o 332 •• 1+ • 21 .07 lt5 • .50 • 07 301 • • 21 • 0 2 34ft 

• • 
•• 

••• NOVEHBER ••• 

1635 DAYS • 1635 OAYS • 161+9 OAYS •• 1635 DA'l'S • 1635 DAYS • 1649 OAYS 
•• 

1 ... 0 • 2 58 • 7.6 .o 31 • 5.,. .o 91 •• 1 .&7 .17 181 • .22 .os 151 • • 2ft .os 13ft 
2 s.1 .1 310 • 10.8 .1 217 • ... 0 • 0 269 •• 2 • 71+ .oa 21 • 1.25 .os 297 • • ltO .Olt 47 
3 1.s • 1 152 • 5.0 .o 52 • 1. 9 .o 101 •• 3 .29 .OIS 228 • .56 • 0,. 11t? • • 21 .oz 182 .. .7 .o 38 • 2.6 .o 268 • • 7 .o 30ft •• I+ .01 .os 17 • • 25 • 05 311+ • • 08 .o 2 11 

• • 
•• 

••• OECEHBER ••• 

1717 OAYS • 1717 OAYS • 1669 OAYS •• 1717 OAYS • 1717 OAYS • 1669 OAYS 
• • 

1 ,._ 2 • 1 33 • I+. 11 • 0 23 • ... 0 .o 86 •• 1 .90 • 1ft 251+ • .53 .05 161 • • 12 • 01+ 11t7 
z 5.8 .1 284 • 9 .6 .1 200 • 3. 3 • 0 2 52 •• z • 71 .11 65 • 1.36 .09 322 • • 50 .o 3 59 
3 2.9 .1 100 • 5 .2 .1 18 • 1. 7 .o 66 •• 3 • 41+ .06 252 • .57 • or, 168 • • 23 .02 213 
Ct 1.2 .1 299 • 2.8 .o 22 3 • .9 .o Z &O •• lt .19 .011 61 • .35 • 01+ 31t3 • • 12 .02 23 

•• 
•• 

-.J ,.... 



-.J 
N 

TUC TABLE- F- a-1 

O! R ! 30 ~12 

STATION• TUCSCN(U.S.AI PERICO ~CV 18 19~9 - ~AR 31 197E 
LATITUDE= 32.25N LONGIT~CE=110.83W (INTERNATIONAL OISTUPEEC CA•S EXClUCECl 

~ C L A R I' A R M C N I C S •• L U I'< A P H A R ~ C ~ I C 5 

------------------------------------------------------------------··------------------------------------------------------------------X • (UNIT=1 NTI • y - CUNIT=l NTI • z - CUNIT=1 NTI •• X • <UNIT=l NTI • y - (UNIT=1 t-:T) • 2 - (ll\IT=1 l(î) 

N AHP. tP• E. PHASE • AHF. iPeE• PHASE • AHP. tP.E. PHASE •• N AHF. tP.E • Pl-ASE • AHPo ,!F.E. P~AS~ • ~Wf • if .f. Pl-'A SE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• .... SEASON J ••• 

2132 OAYS • 2132 OAYS • 2131 OAYS •• 2132 CAYS • 21~2 CAYS • 2131 (AYS 
•• 

1 .11 .1 31t2 • 14.lt .1 21 • 6.D • D 89 •• 1 .30 .12 154 • .84 .C'3 61 • .~E .04 H" 
2 5.2 .o 47 • 12.11 .1 227 • 4.7 .o 277 ... 2 .71 .D5 2 • 1.62 .C6 261 • .15 .a~ 2eo 
3 3.5 • 1 241 • 6.3 .o 81 • 2.4 .o 125 •• 3 .52 .01 204 • .91 • 05 ,1 • .3& .c2 11J 
4 1. 2 • 1 1111 • 2.11 • 0 318 • .8 .o 26 •• 4 .13 .DE 79 • .30 • 0:? 28:! • • 12 . ,: ' ~22 

•• ... 
••• SEASON E ••• 

2127 OAYS • 2127 OAYS • 2130 CA YS ... 2127 CA YS • 2127 CAYS . 213" CAYS 
•• 

1 2.5 • 1 69 • 10 .1 .1 28 • 5.4 .o 91 •• 1 .78 • 0 '3 145 . .53 .10 9!; . .2e .es 11? 
2 4.3 .1 1 • 10 .5 • 1 226 • 4.0 • 0 277 •• 2 .94 .13 ~54 • 1.63 • 07 26E • • 1 '3 .~3 ~42 
3 2.3 .1 2211 • 5.6 .1 71 • 2.3 • 0 116 •• J .12 .09 1911 • 1.10 • 06 '34 • .41 .02 12'l 
4 1.1 .o 99 • 2.3 .1 285 • .11 .o ;!31 •• 4 .2J • û4 52 • .46 .06 287 • .19 .o 2 326 

•• 
•• 

••• SEASON C ••• 

2131 OAYS • 2131 OAYS • 2129 OAYS •• 2131 OAYS • 2131 OAYS . 212'3 OY~ 
•• 

1 2.6 .1 26 • 3.8 .o 38 • 3.4 .o 91 •• 1 .77 • 0 '3 241 • .51 .os 175 . .12 .os 1 '30 
2 ... 3 .1 300 • 8.5 .1 211 • 2.9 • 0 263 •• 2 .59 • Q 6 55 • 1.19 • 0 6 J25 . • "C .o 3 62 
3 1.9 .o 113 • ... 3 .o 34 • 1.5 • 0 115 •• 3 • 35 • 1)5 2~3 • .58 • o= 16 8 . • 1P. • 0 2 205 ,. .7 .1 312 • 2 ... • 0 237 • .7 • 0 276 •• 4 .11 .DE 76 • .30 .02 34 ~ • .~e • 0 2 21 

•• 
•• 

••• ANNUAL Y••• 
6390 DUS • &390 OAYS • 63'30 OAYS •• 639<? CA YS • 6390 CAYS • 6~çr CAYS 

•• 
1 1.7 • 1 39 • 9.3 .1 26 • 4.'l • 0 90 •• 1 .44 .os 184 • .42 • ~6 88 • .22 .o, 114 
2 3.3 .1 1 • 10.5 .o 222 • 3.9 .o 271t •• 2 .11 • 0 6 13 • 1.32 .04 27e • .16 .01 26 
3 1.7 .1 217 • 5.1 .o 65 • 2.0 .o 112 •• 3 .51 • 0 6 212 • .74 .02 10 3 • .21 • 01 134 ,. .6 .o 79 • 1.9 .o 278 • .6 • 0 334 •• 4 .16 .o~ 66 • .33 .02 ~o 2 • .13 .01 3.J7 

•• 
•• 



TUC TABLE-F-a-2 

30< R ~ 70 R=-49 

STATICN • TUCSONCU.S.A> PERICO ~CV 18 1909 • ~AF 31 197E 
LAT ITUCE= ~ 2. 2 5N LONGITUCE=110,8:!W IINTERNATICNAL OISTURE~O CAVS E~CLUCECI 

~ 0 L A R I' A R H C N I C S •• L U 1\ A ~ H A 0 ~ C N ! C S 

------------------------------------------------~-----------------··------------------------------------------------------------------
X - CUNIT;1 NT> • Y - (UNIT=1 NTt • z - (UNIT=1 NTI •• X - IUNIT=1 NT> • y - CUNIT=1 NT> • z - CUNJT: 1 NT) 

N ANP. tP.E. PHASE • AtlP. tP.E • PHASE • AHFo tP.E. PHASE •• N AHP. tF.E. Pl'ASE • AHP • .tP. E, Pl'ASF • AMF, .tF,E, Fl'ASE 

------------------------------------------------------------------··------------------------------------------------------------------•• •• .... SEASON J ••• 

2391 OAYS • 2391 OAYS .. 2411 OAYS . .. 2391 CAYS • 2~,;1 oavs " 2"11 CHS 
•• 

1 1,3 .1 336 • 16.5 .1 20 " 6.9 • 0 89 •• 1 , 55 • 10 11+6 .. 1,01 , 0 7 72 .. .35 ,04 100 
2 5.7 .1 lt7 .. 11to5 .1 225 • 5.3 • 0 274 ... 2 .79 .12 7 .. 1.91 • 11 25E • .~2 .1!4 271 
3 J.6 • 1 236 • 609 .o 81 .. 2 .lt .o 123 •• 3 .58 .01 206 • 1.16 ,05 80 • • "9 , t2 110 
lt 1.2 .1 88 • 2.1 .11 327 • .9 .o 36 .. " .31 • 0 6 57 • ,35 .03 21 e • ,18 .02 :!20 

•• ... 
••• SEASON E ••• 

21t29 OAYS • 21t29 OAYS • 2i.11t OAYS •• 2429 CAYS .. 2i.29 OAYS .. 2414 CAYS 
•• 

1 3.a .1 68 .. 13.1 .1 25 .. 1.0 .o 89 •• 1 1,16 ,15 152 • , 85 , 11 72 • .:!<? ,04 124 
2 lt, 6 ,1 355 • 12,1 .1 223 • lt,9 • 0 272 •• 2 1.26 ,08 6 • 2, 0 7 ,10 272 .. ,26 , 0 3 3:!5 
3 2,6 .1 222 • 6.lt .1 69 • 2.5 .o 112 ... 3 ,82 .1!6 202 .. 1,31 , 08 101 .. ,45 ,02 1J': ,. 1. 1 .o 103 • 2.5 .o 291 • ,8 ,0 338 •• 4 ,23 ,05 si. • ,48 ,05 291 • ,21 ,02 334 ... ... 

••• SEASON O ... 

21t52 OAYS • 21t5Z CAYS • 2410 CAYS •• 2452 OAYS • 2452 CAYS " 2410 CA YS 
•• 

1 1.9 ,1 ltl .. 6.1 ,1 27 • lt,6 • 0 88 ... 1 ,69 ,14 224 • ,57 • "7 17E .. .1 e .U:! 191 
2 5,1 ,1 29i. .. 10.0 • 0 206 • 3,5 • 0 259 •• 2 ,64 ,09 59 .. 1,4<; ,04 327 .. . s& ,02 61 
3 2.2 ,1 1H " 5.1 .o 31 • 1,7 • C 82 •• 3 ,38 , 07 243 • ,62 • ~4 169 • ,21 ,0 2 222 
4 ,8 • o 320 • 2,7 .o 239 • ,8 • 0 278 ... 4 ,15 ,05 49 . ,25 ,04 337 • ,07 ,02 46 ... ... 

.... ANNUAL "/ ••• 

7272 OAYS • 7272 OAYS • 72:!5 OAYS •• 7 27 2 OAYS • 7272 OAVS .. 723': CA YS 
•• 

1 2,6 .1 45 • 11.8 .o 23 • 6,2 .o 89 •• 1 ,67 ,OE 170 • ,62 , 05 e7 .. , 27 , OJ 125 
2 3.5 .o 351t • 12.1 • 0 219 • lt.6 • 0 269 •• 2 • 81t ,05 20 • 1.61 ,CS 28 0 " ,17 ,1'2 4 
3 1,9 .o 208 • 5.7 .o 63 • 2.2 .o 108 •• 3 ,58 • oi. 213 • ,89 ,02 10 6 • • !1 ,01 136 ,. .6 .o 75 • 2.0 .a 282 • ,6 • 0 ~ltO •• lt .23 ,04 56 .. ,33 ,02 299 • • 1i. , 01 :!39 

•• 
•• ..._, 

w 



-..., 
.i:--

TUC TABLE-F-a-3 

R > 70 R-ll7 

STATICN • TUCSON!U.S,AI PERIOD NCV 18 1909 - MH 31 1976 
LATITUDE= :!2,25N LCNGITUOE=110,83W !INTEPNATIONAL OISTURB~C CAYS EXCLUCEC> 

S O L A R ~ A R H C N I C S •• L U N A R H A R I' C N I C S 

------------------------------------------------------------------··------------------------------------------------------------------X • (UNIT = 1 NT l • y - lUNIT=1 NT> .. z - (UI\IT=l NTl •• X • !UNIT=1 NTl .. y - !UNIT=1 NT) .. 2 - <UNIT=1 NT) 
N AHP. .tP • E. PHASE • ANF, !P,E. PHASE .. AHF, tF,E. PHASE •• N AHP, tF.E. PI-IASE • AHP, tFeE, P~ASE .. .Al'F • .tF ,E, P~ASE 

------------------------------------------------------------------··------------------------------------------------------------------.... 
•• ..... SEASON J ••• 

20 9d JAY.; .. 2098 O.AYS • 2~87 OAYS . .. 209e CAYS .. 20 96 OAYS . 2CB7 OYS 
•• 

1 ,4 ,2 7 • 20.1 , 1 17 . 8,9 , 1 Bé •• 1 .49 .16 120 • ,7 6 , 13 59 • .1 s .og 119 
2 6 • 3 ,1 42 • 17,4 • 1 2 23 • 6.7 , 1 272 ... 2 ,61 ,07 2n .. 1, 68 ,12 25 é . ,15 .o 7 275 
3 4,4 ,1 229 • e.3 ,1 78 • 3,0 • 0 119 .. .. 3 ,51 , 09 223 • , 96 .oa -'4 

,. , 38 • "lt 108 
4 1,4 ,1 76 • 2.3 • 0 33? • 1,1 • 0 40 •• 4 ,25 .08 60 • ,24 ,05 27e • ,10 , 0 3 :!11 

•• ... 
.. ... SEASON E ••• 

2140 DAYS • 2140 DAYS . 2141 OAYS •• 2140 OAVS • 2 14C CA YS • 2141 et YS 
•• 

1 5,2 ,1 87 .. 17,8 • 1 19 • 9,8 • 0 6'+ ... 1 ,76 ,1J 138 ♦ , 94 ,08 81: • .~ç ,04 133 
2 5,8 ,1 31+e • 14,1 • 1 218 .. 6. 3 • 0 268 ... 2 1.oe . 09 3 ... 2,08 , 11 270 • .2 e ,04 :!35 
3 3, 3 ,1 213 • 8.1 .u 65 .. 3,3 .o 1C8 ... 3 .85 .re 197 • 1,30 .~5 96 • • 4 <; ·"2 1 :!4 
4 1.2 ,1 101 • 2.9 • 0 292 • .9 • 0 340 •• 4 .29 .07 37 .. ,52 ,05 28 0 • ,20 • "2 :!15 

•• 
•• .... Sê.ASON C ... 

2115 OAYS .. <115 CAVS .. 2073 CAYS ... 2115 DAYS .. 2115 CAYS " 2C73 OYS 
•• 

1 6,0 .2 56 • 9.9 , 1 15 • 6,8 , 1 82 ... 1 , 80 ,21 2EE .. ,61 • r7 171+ • ,17 ,06 191 
2 6,9 ,1 292 • 11.e ,1 2ù0 .. 4. 5 • 0 253 ... 2 ,76 ,09 €4 • 1.36 .07 325 .. .57 .04 é1 
3 2,9 ,1 12~ • 6. 3 • 0 28 • 2,3 • 0 77 ... 3 ,lt5 ,07 256 .. ,61 ,04 17 4 • ,27 ,'12 220 .. 1,2 .o 322 • 3,3 • 0 239 . 1,0 • 0 274 ... I+ ,16 .os 96 • • 3:! , 05 339 . ,1 2 , 02 :!7 

•• 
•• .... ANNUAL Y••• 

6353 DAYS .. €353 DAYS • 6301 DAYS ... 6353 CAYS .. 6353 OAYS • 6301 CAYS ... 
1 3,7 .1 69 • 15.9 .1 17 • 6.5 • 0 84 •• 1 .30 .09 173 • .53 , 07 90 • .21 .04 138 
2 1+,5 .o 345 • 14.2 • 1 215 • s.e • a 266 •• 2 .12 .04 31 • 1.M .01 n1 • .19 • C ! 111 
3 2.6 .o ,01 • 7.1 .o 60 • 2.8 • 1.1 104 •• 3 .se .03 218 .. ,83 • 01+ 106 • .2e .02 140 
I+ ,7 .a 61 • 2,2 ,0 262 • .6 • 0 31+2 •• 4 .23 • Olt 59 .. .34 .03 299 • .12 .01 338 

•• 
•• 



TUC TABLE-F- b-l 

SUNSPOT MINIMUM PHASE R"'l0 

STATION - TUCSONIU.S.AI PERIOO NOV 18 1909 - HAR 31 1976 
LATITUDE= 32.25N LONGITUDE=110.83W IINTERNATIO~AL DISTURBEO c;AYS EXCLUDEOI 

S O L A R H A F H 0 ~ I C S •• L U N A R H A R M O ~ I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUN IT =1 NTI • y - IUNIT =1 NTI • z - IUNIT=1 NTI •• X - IUNIT=1 NT) • y - IUNIT=1 NTI • z - IUNIT=1 NTI 

N AHP. :tP. E. PHASE • AMP. :tP.E. PHASE • AHP. :tP.E. FHASE •• N AHP. :tP.E. PHASE • AMP. :tP.E • PHASE • AHF. ,tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1521 OAYS • 1521 OAYS • 1520 DAYS •• U21 OAYS • 1521 C:AYS • 1520 OAYS 
•• 

1 ,9 • 1 351 • 14.3 .1 21 • 5.9 ,1 90 •• 1 • 41 • 13 152 • .89 .12 65 • .29 .06 95 
2 5.1 .1 48 • 12.6 • 1 227 • 4. 6 • 1 279 •• 2 .79 .01 358 • 1-65 .Of 262 • .13 .05 289 
3 3. 4 ,1 21+1 • 6,2 • 0 62 • 2,4 • 0 127 •• 3 .53 ,06 213 • .96 .os 82 • • 38 .03 116 
4 1.1 .1 91 • 1,9 .o 319 • .9 • 0 27 •• 4 • 20 .06 76 • • 31 .o~ 280 • .13 ,02 329 

•• 
•• 

••• SEASON E ••• 

1519 OAYS • 1519 OAYS • 1522 OAYS •• 1519 DAYS • 1519 OAYS • 1522 OAYS 
•• 

1 2,7 • 1 66 • 9.9 .1 26 • 5.4 • 0 92 •• 1 .76 .13 150 • .51 .14 89 • • 31 • l>S 119 
2 4, 2 ,1 1 • 10.4 ,1 226 • 4, 0 .o 277 •• 2 ,84 ,13 357 • 1.67 .11 268 • .22 ,03 347 
3 2, 2 .1 228 • 5 .4 •1 70 • 2.2 • o 116 •• 3 .68 • 10 200 • 1.10 .01 94 • • 39 .02 130 
4 1.0 .1 100 • 2.2 .1 2 85 • .7 .o 332 •• 4 • 20 .06 70 • ,44 .07 289 • .18 .02 328 

•• 
•• 

••• SEASON c; ••• 

1535 OAY S • 1535 OAYS • 1536 OAYS •• 1535 OAYS • 1535 C:AYS • 1536 OAYS 
•• 

1 2.6 .1 25 • 3.7 .1 39 • 3. 4 • 0 93 •• 1 • 76 .13 244 • .5 8 • 08 168 • .15 .05 176 
2 4,4 .1 30 0 • 8.5 • 1 210 • 2.9 .0 264 •• 2 • 63 .09 56 • 1.21 ,07 326 • ,50 ,03 60 
3 2.0 .1 112 • 4. 4 .o 34 • 1,5 • 0 65 •• 3 • 36 .06 254 • ,56 ,04 167 • .19 .02 202 
4 .7 • 1 309 • 2.4 .o 237 • ,6 .o 276 •• 4 • 16 ,06 67 • ,31 • 0 .. 352 • ,06 .02 25 

•• 
•• 

••• ANNUAL Y ••• 

4575 DAYS • 4 575 OAYS • 4576 DAYS •• 4575 OAYS • 4575 OAYS • 4578 OAYS 
•• 

1 1,9 • 1 39 • 9.2 .1 26 • 4, 9 .o 92 •• 1 , 46 ,08 184 • • 44 .oe 94 • . 22 .02 116 
2 3.2 .1 0 • 10 , 4 .o 222 • 3.6 .o 274 •• 2 • 71 .06 12 • 1,34 • 05 279 • .18 .02 26 
3 1,6 .1 216 • 5.0 .0 65 • 2.0 .o 112 •• 3 • 51 • 06 216 • .76 ,03 102 • .28 .01 135 
4 .6 .o 82 • 1,8 .o 277 • .6 .o 331t •• 4 • 19 • Olt 75 • ,32 ,03 303 • ,13 .01 JltO 

•• 
•• 

____, 
V, 



.__, 
a, 

TUC TABLE-F-b- 2 

SUNSPOT ASCENDING PHASE ii:-s4 

STATICN - TUCSON(l.S.Al PERIOC hCV 18 1909 - MA~ 31 197b 
LATITUDE= 32.25N LDNGITUOE=110.83W (INTERNATIO~Al OISTURBEO OAYS EXCLUOEOl 

S O L A R H A ~HONICS •• L U N A R H A R ~ 0 ~ I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - <UNIT=1 NTl • y - (UNIT=1 NT 1 • z - (UNIT=1 NTl •• X - (UNIT=1 Nll • y - IUNIT=1 I\TI • z - (UNilac1 NTI 

N AHP. tP. E. PHASE • AHP • tPo E. PHASE • AHP. tP.E. FHASE •• N AHP. tP. E. PHASE • ~HP. ,tP.E. P t,ASE • AMF • .tP .E. Pt,ASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1274 OAYS • 12 74 0 AYS • 1314 OAYS • • 1274 DAYS • 127'+ CAYS • 1314 OAYS 
•• 

1 .3 • 1 271 • H,.O .1 20 • 7.1 • 1 87 •• 1 .57 .1 6 1 .. 9 • 1.00 • 1C 55 . ... 2 ,08 9 1 
2 5.7 .1 44 • 14 .4 .1 225 • s.s • 1 273 • • 2 • 94 .15 352 • 2.0 3 • 1" 252 • • 32 ,0 6 259 
3 3.9 .1 23& • 1.2 • 1 79 • 2.& • 0 120 • • 3 .55 .10 200 • 1,15 • o e 75 • ,47 • 0,. 10 2 
4 1. 4 .1 84 • 2.3 .o 324 • .9 • 0 31 •• 4 , 26 .o& 64 • ,25 .05 278 • .13 .03 30 8 

•• 
•• 

••• SEASON E ... 

1320 oivs • 1320 OAYS • 1318 OAYS •• 1320 OAYS • 1320 DAYS • 1318 DAYS 
•• 

1 3.2 .2 87 • 13.4 .1 22 • 7.0 .1 8& •• 1 1. 02 • 19 11+1 • .78 • 1 e 89 • • 33 ,0 9 137 
2 ... 9 .1 353 .. 11.9 • 1 221 • 5,0 .1 270 •• 2 1. 32 • 11 358 • 1.99 .13 266 • . 26 .07 333 
3 2.8 .1 219 • &.9 • 1 &7 • 2.1 .1 110 •• 3 .93 .11 200 • 1,32 • 08 93 • ,4 8 .os 129 
4 1,1 .1 94 • 2,7 .o 28& • .8 • a 330 •• 4 ,24 ,08 45 • ,52 ,05 288 • . 25 • 0 4 322 

•• 
•• 

••• SEASON O ••• 

1304 OAYS • 1304 DAYS • 1301 DAYS • • 130 4 OAYS • 1304 CAYS • 1301 CAYS 
•• 

1 3. 9 • 1 51 • &.& .1 20 • 4.8 .1 84 • • 1 ,74 • 15 220 • ,57 • oç 1&0 • ,17 .0 6 174 
2 5,2 .1 294 • 10.0 .1 203 • 3,& .o 257 •• 2 ,71 .10 39 • 1,38 ,05 315 • ,4 9 • 0'+ 56 
3 2,3 .1 118 • 5.2 • 1 29 • 1,8 .o 78 •• 3 • 32 .o& 220 • ,6& , 0 6 149 • .20 .03 197 
4 ,9 .1 324 • 2,7 .1 237 • ,8 • 0 273 •• 4 ,07 .o& 30 • ,35 ,0 6 321 • .1 0 • 0 2 3 

•• 
•• 

••• ANNUAL y ••• 

3898 OAYS • 3698 OAYS • 3933 DAYS •• 3898 OAYS • 3 898 GAYS • 3933 OAYS 

•• 
1 2,2 .1 6& • 12.0 .1 21 • &,3 .a 8& •• 1 .&6 .09 170 • ,&1 ,10 81 • , 28 ,04 120 
2 3,8 ,1 353 • U,9 .1 218 • 4, & • 0 2&8 •• 2 1, 00 ,07 10 • 1,68 .oe 271 • ,15 ,0 3 350 
3 2,1 .o 20 9 • 6.0 ,1 61 • 2,3 .o 106 •• 3 ,&3 , 05 20& • .98 • 0 ~ 98 • .34 .02 128 
4 .7 .o &9 • 2.1 .o 280 • .& .o 335 •• 4 .20 ,04 5& • ,38 • 0 3 302 • ,16 .02 333 

• • 
•• 



TUC TABLE- F- b- 3 

SUNSPOT MAXIMUM PHASE R'-118 

STATION - TUCSON(U.S.At PERIOO NOV 16 1909 - HAR 31 1976 
LATITUDE= 32. 2 5N LONGITUOE=110.63W IINTERNATIO"AL Ol~TURBEO CAYS EXCLUOEOI 

S O L A R H A R H O N l C s •• L U N A R H A R ~ 0 " I C S 

---------------------------------------------------------------··------------------------------------------------------------------
X - (tJNITa1 NTt • y - IUNIT=1 NU • z - CUNIT=1 NT> •• X - IUNIT=1 NTl • y - <UNIT=! "Tl • z - IUNIT=1 NTI 

N AKP. tP.E. PHASE • Al1P. tP.E. PHASE • AHP. tP.E. FHASE •• N AHP. tP.E. Pt-ASE • HtP. tP.E. PHASE • AMF, .tP, E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1't09 OAYS • 11+09 OAYS • 1367 OAYS •• 11+0 9 OAYS • 11+09 CAYS • 13 87 OAYS 
•• 

1 .2 .2 12 • 20.0 .1 17 • 6.7 .1 85 •• 1 • 1+6 .19 11+7 • .76 .12 77 • ,17 .08 116 
2 6, 1 ,1 1+2 • 17.7 .1 221+ • 6,7 .1 272 •• 2 , 63 • 10 26 • 1,67 ,14 262 • , 19 .07 313 
3 4. 5 .1 226 • 8.5 .1 78 • 3,1 .o 118 •• 3 • 4 7 • 07 231 • • 99 • 0 c; 61+ • ,1+ 2 ,0 5 117 .. 1. 4 .1 76 • 2.3 .o 3 33 • 1.1 .o 39 •• 4 , 20 • 10 69 • • 21+ • 0 ~ 277 • •1S° • 0 I+ 32 7 

• • 
•• 

••• SEASON E ••• 

1425 OAYS • 11+25 OAYS • 11+22 OAYS •• H25 OAYS • 11+25 DAYS • 11+ 2 2 OAY S 
•• 

1 5.2 .1 89 • 17.9 .1 19 • 9. 8 .1 63 •• 1 .87 ,15 131+ • 1.02 , 1 C 61+ • • I+ 7 ,07 125 
2 5,6 ,1 349 • 14. 3 .1 216 .. 6.3 • 1 268 •• 2 1. 10 , 11 ,. • 2,15 ,13 267 • ,32 .06 32 0 
3 3,3 .1 215 • 6.2 .1 66 • 3,3 • o 109 . .. 3 .66 , 0 6 197 • 1 • 1+1 .07 97 • • ,.c; ,02 135 .. 1.3 .1 106 .. 3.0 .1 293 .. • 9 • 0 31+0 .... ,24 ,06 39 • ,52 ,08 282 • , 21 • 0 3 327 .. . ... 

.... SEASON O ••• 

140,_ OAYS .. 1404 OAYS .. 1376 OAYS •• 1404 OAYS • 1401+ CAYS • 1 3 76 OAY S 
•• 

1 6.2 .2 60 • 10.3 .1 15 • 6.7 .1 61 •• 1 • 97 ,25 271 • • 7 8 .11 164 • • 25 ,O é 1'i 4 
2 6,9 .1 292 • 12.0 .1 199 • 4. 5 • 0 253 •• 2 • 74 .12 91 • 1, 39 ,08 329 • .6 1 • 0 I+ 6 0 
3 3. 0 .o 126 • 6. 6 .1 29 • 2.3 .o 77 •• 3 • 52 ,06 268 • ,6 8 ,08 179 • .31 .03 226 .. 1.1 .o ~20 • 3.4 .1 240 • 1.0 • 0 273 •• I+ .18 ,06 81 • • 3 7 ,Of: 349 • .1 5 .0 2 't6 

•• 
•• 

••• ANNUAL Y ••• 

4238 OAYS • 4238 OAYS • 4185 OAYS • • 4236 OAYS • 4236 CAYS • 1+1 85 OAY S 
•• 

1 3,7 .1 73 • 16.1 .1 17 • 6,4 .o 63 •• 1 .36 .11 163 • .63 .o~ 10 2 • .2 5 ,04 13 6 
2 4. 4 .o 345 • 11+.4 .1 215 • 5. 6 • 0 266 •• 2 • 70 .05 30 • l ,59 .07 276 • .2 2 .0 4 12 
3 2,7 .o 201 • 7.3 .o 60 • 2.8 .o 104 •• 3 • 56 • 01+ 223 • ,65 ,04 105 • • 31 .0 2 1 .. 5 
4 .7 .o 65 • 2,3 .o 263 • .6 .o 340 •• 4 • 21 • 0 4 59 • • 31+ • 0 I+ 301 • .1 5 . 01 3't 7 

•• 
•• 

--..J 
--..J 



-.J 
(X) 

TUC TABLE-F-b-4 

SUNSPOT DESCENDING PHASE R-57 

STATION - TUCSONCUoSoA) PERIOO NOV 18 1909 - HAR 31 1976 
LATI lUDE= 32o25N LONGITUOE=UO o 8 3W (INTERNATIONAL OISTURBEO CAYS EXCLUOEOI 

S O L A R H A ~ H 0 ~ I C S •• L U N A R H A R ~ 0 ~ I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UN IT=1 NT> • y - IUNIT=1 NTI • z - IUNIT=1 NTI •• X - IUNIT=1 NTI • y - (UN IT=1 NTI • z - ( UNI T=1 NTI 

N AHPo .tPo Eo PHASE • AHPo .tPoEo PHASE • i\HPo tP.Eo FHASE •• N AHPo .tPoEo PHASE • ~HP o tPo E o PHASE • AHFo tPoEo Pt,ASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J • •• 

2417 OAY5 • 2417 OAYS • 2408 DAYS • • 2417 OAYS • 21t17 OAYS • 2408 OAYS 
•• 

1 1 o 6 o1 343 • 17o3 o1 19 • 7 o4 .1 89 •• 1 038 -14 115 • 088 011 64 • o 31 008 112 
2 5.9 o1 '+6 • 15o0 o1 224 • 5o5 0 0 27'+ •• 2 o 63 016 22 • 1o76 0 0 'l 256 • o 26 o 04 261t 
3 3o7 ol 234 • 609 o1 81 • 2o5 0 0 123 •• 3 059 .08 205 • 099 o 06 85 • o '+1 oOJ 109 
4 1.2 o1 64 • 2o0 oO 327 • 1o0 oO 38 •• 4 .26 .06 51 • 035 0 0 .. 281 • 015 .OJ 31 J 

•• 
•• 

••• SEASON E ••• 

2432 OAYS • 2432 OAYS • 2423 OAYS • • 2432 OAYS • 2432 OAYS • 2423 OAYS 
•• 

1 4o 1 o1 66 • 1306 o1 25 • 7 • 4 0 0 69 •• 1 o 96 .13 153 • 071 010 70 • 027 004 119 
2 4.7 o1 354 • 12.2 0 1 222 • 5o1 oO 272 •• 2 1o12 .07 6 • 1o90 009 275 • 020 o03 352 
3 206 oO 221 • 604 o1 69 • 2o7 0 0 113 •• 3 075 o O 5 199 • 1.16 oOe 10't • 039 002 135 
4 1o1 o1 102 • 2.5 oO 292 • 08 .o 340 •• 4 o JO 006 42 • 048 0 0 .. 284 • 017 002 325 

•• 
•• 

••• SEA SON O • •• 

2455 DAY! • 2i,55 OAYS • 2399 OAYS •• 2455 OAYS • 2455 CAYS • 2J<J9 OAYS 
•• 

1 4o 1 o1 36 • 6 'o 1 oO 27 • 4o9 oO 68 •• 1 065 011 237 • .54 .o~ 198 • 0 11t • 04 217 
2 5.3 .1 295 • 10o0 • 1 206 • 306 .o 259 •• 2 067 o 10 73 • 1.41 .o~ 331 • 057 .OJ 65 
3 2.3 o1 116 • 5o0 oO 32 • 108 oO 62 •• 3 o 40 o 06 21t9 • 059 0 0 .. 179 • o 21 .02 230 
4 o9 oO 319 • 2o7 0 0 2'+0 • 06 .o 279 •• 4 0 14 • 0 5 66 • 021 .os 340 • 007 001 56 

•• 
•• 

••• ANNUAL y ••• 

7304 DAYS • 7304 OAYS • 7230 OAYS •• 730 lt OAYS • 7304 OAYS • 7230 OAYS 
•• 

1 2.9 o1 41 • 12o3 oO 22 • 60 5 oO 89 •• 1 o 45 007 169 • 048 0 0,. 82 • 020 o O 4 128 
2 3.7 o1 354 • 12o3 0 0 216 • 4. 7 .o 269 •• 2 .70 o 06 30 .. 1o49 o 04 283 • 016 003 26 
3 1.9 .o 207 • 5o7 0 0 63 • 2.2 • 0 109 •• 3 o 54 005 214 • 077 .o~ 112 • 025 001 138 
4 06 .o 71 • 2o0 0 0 283 • 06 • 0 343 •• 4 o 23 004 53 • .31 002 295 • 010 001 33'+ 

• • 
•• 



TUC TABLE- G-1 

••• o.o~ cP ~ • 5 • •• 
STATICN - TUCSONCU.S.AI PE~IOC NCV 16 1909 - NAR 31 197& 

LAT ITUCE= 32.25N LCNGI1LOE=110.63W CINTERNATIOt.AL OISTUReEC CAYS lNCLUCEOl 

S C L A R H A ~ H C N I C S •• L U N A ~ H A P ~CWICS 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT=1 NTI • y - CUNIT=1 NT> • z - <Ut.IT=1 NTI •• X - <UNIT--=1 IITI • y - (UNIT=1 t.TI • 2 - CUNIT= 1 WT 1 

N AHP. tP,E, PHASE • AHF, tP,E • PHASE • AHF, tP,E, PHASE •• N AHP, tP ,E, PHASE • AHP, t F. E, Pt'ASE • A"F • !F, E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• •• 
••• SEASON J ••• 

392& DAYS • 3926 CAYS • 393& OAYS •• 3926 OAYS • 3926 DAYS • 3936 CAYS 
•• 

1 .5 .1 231 • 16.4 • 1 16 • 7.1 • 1 64 •• 1 .49 ,11 145 • ,90 • (!9 65 • • :!2 .0 6 100 
2 5,4 .1 44 • 14,5 ,1 227 • 5.5 • 0 275 •• 2 .67 , 10 2 • 1.11 .09 2s e • ,22 ,04 269 
3 3,9 .o 237 .. 7.3 ,1 79 • 2,7 ,0 123 •• 3 .so .os 214 • ,97 .06 61 • • '43 , 0 2 106 
4 1,4 .o 67 • 2,2 • 0 324 • 1.0 .o 30 •• 4 • 16 .o~ 5'.I .. • 23 • {14 27 2 • .1s .0 2 309 ... 

•• 
••• SEASON E ••• 

340& OAYS • 3'+06 c.ns • 3397 CAYS •• 3'+06 CAYS • 3406 OAYS • 3397 .CAYS 
•• 

1 4,0 ,1 113 • 13,3 ,1 16 • 7,1 • 0 62 •• 1 1.04 ,06 151 • ,75 • 0 6 63 • .27 • (!3 126 
2 s.o ,J 351 • 12,1 • 1 2 23 • s.1 • 0 272 •• 2 1. 02 .os 1 • 1.60 • 05 277 • • 26 .Dl 351t 
3 2.6 .o 222 • 6.9 .o 68 • 2.8 • 0 111 •• 3 .75 .os 205 • 1.20 • 05 99 • • lf4 .02 138 
4 1.3 .o 99 .. 2.7 • 0 288 • .9 • 0 336 •• 4 .26 .li3 54 • .47 .03 288 • .20 .02 353 

•• 
•• 

••• SEASON D ••• 

3953 DAYS • 3953 CAYS • 3681 OAYS . .. 395:! OAYS • 3953 OAYS • 3881 CAYS 
•• 

1 3.2 .1 &9 • &.2 .1 1& • 4.6 • 0 82 •• 1 .73 .07 242 • .54 ,06 16é • ,15 • r 3 171 
2 5.4 ,1 297 • 9,8 • 1 205 • 3.6 • Q 259 •• 2 .64 .06 54 • 1.23 . 0 6 325 • ,53 • 0 2 61 
3 2 ... .o 119 • 5.3 .o 31 • 1.8 • 0 81 •• 3 • 37 • Olf 250 .. .59 , 04 164 • .20 .01 210 
4 • 9 .o 317 • 2.7 • 0 237 • .9 • 0 275 •• 4 .12 .o~ 67 • • 21 • a:! 337 • .119 .01 25 

•• 
•• 

••• ANNUAL y ••• 

11285 OAYS • 11285 OAYS • 11214 OAYS •• 11285 CAYS • 11285 OAYS • 11211f CAYS 
•• 

1 2 ,1 .o 95 • 11.9 ,0 18 • 6,2 • 0 83 •• 1 .52 .os 180 • .58 .1!3 89 • ,23 .02 123 
2 3.8 .1 351 .. 12,0 .o 220 • 4.7 • 0 270 •• 2 .10 .06 20 • 1.43 • Olf 282 • .18 .oz 22 
3 2.11 .o 209 • 6.1 .o 62 • 2.3 • 0 108 •• 3 .s1 • Olf 221 • • 79 • 03 107 • .29 .01 137 
4 • 1 .o 73 • 2.1 .o 280 • .6 .o ?39 ... 4 .18 .02 61 • .2e .02 301 • .12 .01 338 

•• 
•• 

-.J 

"' 



CXl 
0 

TUC TABLE- G-2 

••• • 5< CP ~1., ••• 
STATICN - TUCSON<U.S.Al PERIOD NCV 18 1909 - ~AR 31 197 6 

LATITUDE= 32.25N LCNGITUOE=110.83W IIt-.TERNATICNAL DISTUPEEO CAY S INCLUCECl 

S O L A R H A R N C N I C S •• L U N A R H t P. ~ C N I C S 

----------------------------------------------------------------··------------------------------------------------------------------
)( - (UNIT=1 NTI • y - IUNIT=1 NT> • z - WNIT=1 NTl •• X - CUNIT-=1 t-.'1' l ,, y - IUNIT =1 NT) • l - IUNIT =1 NT ) 

N AHP. tP. E. PHASE • ANP. tP.E. PHASE • AHF. tP .E. PHASE •• N AHF. tF • E. PHASE • ANP • .±F. E, PHASC • AHF, .1 F, E, Ft'ASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

3190 DAYS • 3190 DAYS • 31e6 OAYS •• 3190 CAYS • 31'30 DAY S • 31 e E: CAY S 
•• 

1 2.1 .1 357 • 17.7 .1 21 • 7.5 • 0 93 •• 1 ,38 ,16 11+5 • .86 ,07 6 2 • ,2E .~ 5 '1 5 
2 6.2 .1 47 • 15,lt ,1 222 • 5.5 .o 272 •• 2 ,70 .09 14 • 1, 88 • "9 25 5 • ,l'l .es 268 
3 3,6 .1 232 • 6,8 ,1 80 • 2,4 • 0 122 •• 3 ,53 ,10 2 0 9 • 1.1e ,06 82 • ,3'3 .o~ 114 
4 1.1 .1 81 • 1.9 .o 328 • .8 • Q lt2 •• 4 ,30 • Of: 63 • • 36 .03 285 • ,12 ,02 3 30 

•• 
•• 

••• SEASON E ... 

3438 OAYS • 34"38 CAYS • 3436 CA YS •• 31+3e CAYS • 34:!8 OAYS • 34 31: CA VS 
•• 

1 4,5 .1 47 • 14,0 .1 28 • 7.6 .o 92 •• 1 .85 ,11 139 • ,63 ,13 72 • .:! :! ,03 115 
2 4. 8 .1 357 .- 12.2 .1 221 • 4.9 • 0 272 •• 2 1,1J ,07 1 • 2,10 .10 261 • ,23 ,04 :!13 
3 2.6 .1 218 • 6.3 .1 69 • 2,6 • 0 112 •• 3 .a 4 ,07 192 • 1. 3n ,07 q3 • .4~ • n 2 125 
4 1,0 .o 105 • 2. 4 .o 292 • .e .o 338 •• 4 .27 • 04 45 • ,54 • o .. 287 • • 2r ,0 2 :!20 

•• 
•• 

••• SEASON G •--

3148 OAYS • 3148 OAYS • 3120 DAYS •• 311+8 OAYS • 3148 OAVS • !1 2 C CAY S 
•• 

1 5,9 • 1 23 • 6,9 .1 33 • 5,2 • 0 90 •• 1 .e9 ,14 255 .. ,56 ,07 191 • ,1 E ,04 199 
2 5,4 .1 292 • 10.3 ,1 204 • 3,6 .o 256 •• 2 ,76 ,06 78 • 1,47 , û 8 32e • ,5f: .~4 62 
3 2,2 .1 117 • 5,0 .1 29 • 1,8 • 0 80 •• 3 • 44 .08 21+9 • , 62 ,07 17'l • • 2 ~ ,02 225 
4 .'3 .o 319 • 2.8 .o 23'3 • .e • 0 27E •• 4 ,17 .o~ 79 • ,31 • 01+ :!I+ ~ • ,10 ,02 48 

•• 
•• 

••• ANNUAL Y ••• 

9776 DAYS • 9776 OAYS • 9742 CA YS •• 9776 CAYS • 9776 CAYS .. 9742 CAYS 

•• 
1 lt • 2 • 1 27 • 12.9 .1 26 • 6.8 • 0 92 •• 1 .4+1 .08 1 ï 8 • ,3, ,06 87 • ,2C .02 117 
2 3.7 .o 357 • 12.5 .1 217 .. 4,7 • 0 268 •• 2 .76 ,05 21 • 1,57 .06 274 • • 1 ~ .02 15 
3 1.g .o ZOE • 5,7 .o 6"3 • 2.2 .o 108 •• 3 .se ,05 207 .. • ei. , 04 10 0 • • 27 , 01 133 .. .5 .o 71 • 1.9 .o 281 • .5 .o 339 •• 4 ,25 ,02 59 • ,39 ,02 299 • ,12 .r1 3 38 

•• 
•• 



TUC TABLE- G-3 

••• C > 1. 2 • •• p 

STATICN - TUCSON<U.SoAl PERICD NOV 18 19n9 - l'AR 31 1976 
LATITUDE= 32.25N LONGITUCE=110.83W (INTERNATICNAL OISTURBEO OAYS INCLUCEOl 

S C L A R H A R N C N I C S •• L U t. A R H ~ R ~ C N I C S 

---------------------------------------------------------------··-------------------- .---------------------------------------------
X - (UNIT=1 NT> • y - (UNIT=1 NT> • z - (Ut.IT=1 NTl •• X - IUNIT=1 NT) . y - < UNIT=1 NTl • z - (LNIT=1 NT) 

N AHP. tP. E. PHASE • AHF. tP.E • FHA SE • AHF. tP.E. FHASE •• N AMF • .tP.E. Pt'ASE • AMP. !P.E. PHASF • AMF • .tf • E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

757 OAYS • 757 DA YS • 763 DAYS •• 757 OAYS • 757 CA YS • 7E~ OY S 
•• 

1 6.3 .6 353 • 21.1 • 5 31 • 10.3 • 2 112 •• 1 .20 .10 145 • .96 • 49 2e • .26 .25 68 
2 &.3 .3 30 • 16.1 .3 215 • 6.1+ .2 269 ... 2 1.10 .29 35 " 1. 89 • 31+ 234 • .43 .1e ?23 
3 l.O • 2 223 • :;. 8 .2 78 • 2.6 .1 117 •• J .38 • 19 158 • 1.01 .23 93 • .54 .rg 107 
I+ • Il .J 67 • 1.5 .1 322 • .1 .1 49 •• 4 .21 .JO 10 2 • .56 .14 234 • .19 .oa 2E5 

•• 
•• 

••• SEASON E. ••• 

1243 OA\'S • 121+3 OA YS • 1248 CAYS •• 1243 CAYS • 1243 OAYS • 124l! CAYS 
•• 

1 11.1 .5 17 • 15.9 .2 50 • 9.9 .1 114 •• 1 1.62 .53 144 • .67 .23 10 0 • • :H .14 146 
2 5.1 .J 345 • 11.0 .2 219 • 4.6 .1 272 •• 2 1.13 .33 352 • 2. 10 .25 255 • • 3 (1 .1 2 315 
3 2.2 .2 218 • 4.9 .1 64 • 2 ... • 1 116 •• 3 .12 .18 196 • 1.16 .15 10 e • ·" 7 

.o ~ 130 
4 1.0 .2 121 • 2.4 • 1 289 • .1 • u 341 •• 4 .11 .18 49 • .~4 .11+ 28 2 • • 22 .05 :?13 

•• •• 
••• SEASON D ••• 

1191 DAYS • 891 DAYS • 89~ OAYS •• e91 OAYS . 5g1 OAYS • f SS CAY S 
•• 

1 13.6 • 4 13 • 9.7 .3 74 • 1.0 .2 1H •• 1 .92 .1+4 238 • • 3 3 .37 16 5 . .1 3 .17 1 06 
2 7 .I+ .2 287 • 8.6 .2 201 • 3.0 .1 254 •• 2 .14 .21 31+3 .. 1.57 • 22 :!21 .. .50 .1 2 54 
3 2.1 • 1 110 • 4.5 .2 23 • 1.5 .1 81 •• 3 .2'3 .16 312 • • 35 • 22 15 6 • , 2 3 .0 8 1 79 
4 .5 .1 296 .. 3.0 .1 241 .. .8 .1 279 •• 4 .11 .15 10 6 • • 20 • H : 25 9 • .0 9 .O E 35 1 ... 

•• .... ANNl.AL Y••• 

2891 OAYS • 2891 CAYS • 2906 CA YS ... 2891 CAYS .. 2P91 CAYS • 2 ÇQ E CAYS 
•• 

1 10.s .3 12 • 15.0 .2 48 • 9.1 .1 114 •• 1 .70 • 37 1 6 5 • • 55 .18 9 E • . 17 .1 1 130 
2 4.6 . 2 335 • 11.5 .2 214 • I+. 6 .1 267 •• 2 .65 .11 3 • 1.5~ .19 26 8 • .1 2 .1 0 :? 5 7 
J 1.7 .1 1118 • I+. 6 . 1 57 • 2.1 • 1 109 •• 3 .30 • C9 197 . .78 .oç 111 • • ~E: • 06 1 ~1 
I+ .5 .1 99 • 2.0 .1 276 • .5 • 0 338 .. .. 4 .13 .10 82 • . ,.~ • 10 25 e • .t E .~i. !~5 

•• ... 
ex, 
...... 



c,:, 
N 

TUC TABLE-H-1 and H..-2 

LUNA R H A R M O N I C S 

STATICN - TUCSONCU.S.Al PERIOD NOV 18 1909 - HA~ 31 1976 
LATITUDE= 32o25N LCNGITUOE=110.83W (JNTE~NATICt,AL OISTUReEc OAYS EXCLUDEC) 

PERIGEE::':: 3 DAYS •• APOGEE ::':: 3 DAYS 

------------------------------------------------------------------··------------------------------------------------------------------X - (UNIT=1 NTl • y - (UNIT=1 NTI • z - CUNIT=1 NTI •• X - (l:t.IT=1 liTl • y - (UNIT=1 NU • l - CUNIT=1 NT) 
N AHP. iP• E. PHASE • AMF. !PoEo PHASE • AHF. tF.E. PHASE •• N AHF • tP.E. Pt'ASE • AHPo tF. E. Pt'ASE • AMF • tF oE • PH.SE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SE ASON J 

1é4e CA~S ., 1648 CAYS • H~i. cns •• 1 E54 DA YS • H51+ DA YS ., 1HO c.AYS ... 
1 • 11 .1e 15'3 • 1. 0 3 • 14 E5 • .31 .10 1 01! •• 1 .33 .1:? 111 • • 87 • 13 69 • • 2<! .01 112 
2 .97 .1s 15 • 2.26 .ia 25 '3 • .21 • OE 272 •• 2 .47 .13 12 • 1.59 .12 25€ • • 21 .06 281o 
3 ,59 • 0 8 21n • 1.1• • 'le 63 • • 4E ,04 111 •• 3 ... 6 .ce 213 • .91 • 10 82 • • 36 .ci. 107 
4 .20 • 10 62 • .35 • 0 8 28 :! • • 12 • 0 :! 3:!0 •• .. .17 .CE 76 • .27 .os 217 • • 11 • 04 JU 

•• 
•• 

SEASON E 

1 736 DA YS • 17 36 DA YS • 1n2 CAYS •• 1669 CAYS • H69 OAYS • 1H4 CAYS 

•• 
11. 06 .1~ 172 • .64 .16 77 • ,44 • 0 'l 113! •• 1 .90 .1e 146 • .57 • 10 "'4 • .29 .oe 119 
2 1 .3y • 1.? 18 • 2,25 .15 275 .. • :!O ,07 338 •• 2 .96 ,12 353 • 1, 66 .09 270 • ,24 • 0 1 351o 
J ,73 • o e 206 . 1, 37 .Q9 108 . • ~ 3 ·"" 1 .. 1 •• 3 • 67 .07 2GE • 1,08 .08 97 • .3~ .01o n1 .. ,2 6 • 05 65 • • 55 • ~6 2e 9 • • 22 • f!~ ?3"! •• 4 .30 .o 6 70 • .41 ,06 2H • • 11o ·"2 3J9 

• • 
•• 

SEASON D 

17C7 OAYS • 1707 CAY S • He1 CAYS •• 1670 CAYS .. 11:70 CAVS • ie,;2 CHS 

•• 
1 .95 .17 2c 1 • , 84 ,10 17'3 • • 2E . o E 2~CJ •• 1 ... 7 .15 2( 5 • .36 .08 173 • .09 .es 158 
2 ,69 • 1'i 72 • 1.61 .08 ~41 • ,Ee • C 3 71 •• 2 .55 .cg 60 • 1.21 ,07 :!12 • .?8 • 0? 51 
3 .35 • oe 2é5 • , 70 . "" 1H • ,25 ,C3 23CJ •• 3 • 31+ ,08 243 • ,60 .06 160 • .17 • fJ2 193 .. .09 • 06 5 0 • ,32 • ,,6 8 • .11 • rJ 68 •• 4 .12 .01 34 • , 30 , 04 322 • •"9 • "2 8 

• • 
•• 

ANNUAL Y 

5091 CAYS • i;o 91 CAYS • 5C 67 UYS •• 4993 OAYS • 4993 OAYS • 1+97E CAYS 
•• 

1 • 66 • 11 1 c;2 • , 54 , 07 ',8 . .2E ."5 129 •• 1 ... 9 ,09 158 • .49 .04 79 • .2~ .04 119 
2 • gn • 0~ ~o • 1.7"! .oe 28 5 • • 1 'l • r3 25 •• 2 .62 .07 20 • 1 ■ 42 .06 276 ., .1e • !.'3 3 
3 .52 • 06 220 • , 87 • O'i 113 . .?1 ,03 142 •• 3 .51 • 0 5 219 • ,79 • 01+ 106 • ,26 .02 135 
4 ,18 • (15 E3 . , 33 • ns ~o 6 .. • 12 .r2 !51 .... .21. .01+ 67 • ,31 .o .. 299 • .11 .02 ?43 

•• •• 



TUC TABLE-H-3 and H-4 

LUNA R H A R M O N I C S 

STATICN • TUCSONIU.S.AI PERICO NCV 18 1909 - ~A~ ~1 1976 
LATITUDE= 32,25N LONGITUOE=110.83W CINTE~NATIONAL OISTUReEO OAYS EXCLUCEOl 

MOON RECEDING •• MOON APPROACHING 

------------------------------------------------------------------··------------------------------------------------------------------X • IUNIT=1 NTI • y - CUNIT=1 NTI • z - (UNI T=1 NT> •• X - CUNIT=1 NTI • y - CUNIT=1 NT) • l • lt:NIT=1 NTI 
N AMP. tP.E. PHASE • AMf. tP•E• PHASE • AHP. !PeEe PHASE •• N AHF. tP.E. Pl'ASE • AHP. jP.E • Pt'ASf • Al'P • !P .E • PH.SE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON J 

1H1 DA YS . 1E11 OAYS • HH CAYS •• 1708 OAYS • 1708 OAYS • 1705 CAYS 
•• 

1 • 4E • 16 125 • .74 .12 52 • • ~ :! .OE 82 •• 1 ,31 .18 149 • ,88 ,14 76 • .2e ,(16 116 
2 ,74 • 1n 342 .. 1.76 • 1C 245 • ,2E .06 251 •• 2 .73 .10 25 • 1.10 ,11 26~ • .11: .o 5 29'4 
3 ,56 ,09 2CO • 1,r7 ,11 67 • .sr .o~ 9e •• 3 .52 .08 218 • .94 .01 94 • ,37 .o~ 126 .. .26 .n5 56 • ,32 ,05 26 e • ,21 ,C3 308 .. ,. .33 .01 57 • • 30 ,05 292 • .13 .o 2 332 

•• •• 
SE ASON E 

H44 OAYS • H41+ OAYS • 1E ~ç O YS •• Hl+7 CAYS • H'47 OAYS • 1E 50 CHS 
•• 

1 1.31 ,19 112 • ,91 ,1E E7 • • ~s .~7 135 •• 1 • 70 • 1e 162 • ,93 .10 101 • .29 .06 135 
2 1.16 ,12 ~45 • 2,1" , 10 25~ • • 2 .. ,OE 320 •• 2 1,07 .12 9 • 1,78 • 10 27Ç • • 21 .os 332 
3 1.02 • ce 18~ • 1,35 . ,, ~ 81 • • "s .o .. 119 •• 3 .81+ .09 208 • 1.23 .09 10,; • • lt4 • 0 .. 134 ,. • 27 .01 é • ,53 ,07 271+ • • 2;! .cz 309 •• 4 • 27 • 07 48 • .49 .06 295 • .22 .02 325 

•• 
•• 

SEASON 0 

16~5 CAYS • 1655 CAYS • 16:!7 CAYS •• 16H OAYS • 1H6 OAYS • Hl+2 CAYS 
•• 

1 ,71 ,1é 262 • , 66 ,Cl+ 1é1 • .25 • "5 18P •• 1 .91 .16 237 • • 50 • 10 187 • ,13 .os 190 
2 .79 .11 74 • 1, 4 3 .12 :!20 • .E4 .ce 5 .. •• 2 • 58 .09 55 • 1.12 .oe :!28 • .i.q .0 3 67 
~ ,47 ,08 249 • , 67 .09 164 • .27 ,0 5 211, •• 3 .41 .08 21+4 • • 49 • 07 167 • • 20 .n~ 21!i 
4 ,18 .07 92 .. , 31 ,06 ~3 2 • ,08 . ,,~ 27 .. ,. .20 .06 82 • • 31 .os 338 • .09 .a~ 39 

•• 
•• 

ANNl!AL Y 

4910 DAYS • 1+'31C OAYS • 4881: CAYS •• 5021 OAYS • 5021 OAYS • 4'391 CAYS 
•• 

1 • 40 .12 1n • .50 • (' 6 76 • .22 ,03 12E •• 1 .48 .12 190 • .61 ,07 10 2 • .22 • 01+ 134 
2 ,73 .ce 9 • 1,51+ .ce 265 • .1s . "" 11 •• 2 .77 .os 26 • 1.42 .01 286 • .17 .03 21 
3 ,65 ,04 2C 0 , , 86 ,05 8 c; • • 3" ,!' 3 124 •• 3 .se .os 221 • ,81 .05 112 • ,29 ,02 11+5 .. ,22 • 0,. 45 • .36 ,04 289 • .16 .oz 321 .. ,. • 26 • O:! 63 • • 35 .03 307 • ,13 . 02 343 

•• 
ex, •• w 
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TUC TABLE - I 

The o
1 

and N
2 

Tides Derived From Hourly Magnetic Data 

of TUCSON (1909-1976). The International Disturbed Days Have 

been Excluded from the Computations. 

X y z 
Amp . ± p.e . Phase Amp . ± p . e . Phase Amp . ± p.e. Phase 

(nT) (nT) (nT) 

SEASON- J 
6621 days 6621 days 6629 days 

0.27 + a.os 213° 0 . 76 + Q.07 151° 0.22 + 0 . 03 192° 

0.34 + 0 . 07 14° o . 35 + a.os 266° a.os± 0 . 02 297° 

SEASON- E 

6696 days 6696 days 6685 days 

0 . 14 + Q. 12 960 0 . 11 + 0 . 10 17 3° 0 . 03 + Q. 03 290° -
0.24 ±. 0 . 04 43° 0 . 43 + 0.08 291° 0 . 04 + 0 . 03 343° 

SEASON- D 

6698 days 6698 days 6612 days 

0.41 + 0 . 11 179° o . so + 0 . 03 111° 0 . 07 + 0.02 :j.52° 

0.10 + 0.04 145° 0 . 34 + 0 . 04 28° 0 . 17 ± 0.01 99° -

ANNUAL- Y 

20015 days 20015 days 19926 days 

0.21 + a.os 181° 0 . 43 + 0.04 138° Q.09 + 0.01 191° -
0.18 + 0.03 37° 0.26 ± 0 . 03 305° 0.03 + 0 . 01 69° 



CHELTENHAM (CLH) 
(January 1, 1937 to October 1, 1956) 

FREDERICKSBURG (FRD) 
(January 1, 1956 to March 31, 1976) 

The tabulated hourly mean values from 
Cheltenham (Maryland) have become available 
since 1901. For the interval 1901-1916 the 
s and L harmonie coefficients of Cheltenham 
H and D data were obtained by Chapman. 
The se and the resul ts of the X and Y 
harmonie coefficients obtained from those of 
H and D were published for the first time by 
Gupta and Chapman (1968). Because of 
industrial interference the magnetic 
observatory was moved 75 km southwest of 
Cheltenham to Fredericksburg where 
observations began in December 1955 and are 
continuing. The new observatory is located 
on gently rolling terrain in the area of the 
Atlantic Coastal Plain where no foreseeable 
danger of industrial or other interference 
is likely to introduce disturbing magnetic 
effects. The hourly values for the 
intervals 1937-1956 (ave~age annual mean 
relative su~spot number R ~ 71) and 
1956-1976 (R ~ 77) obtained on magnetic tape 
from WDC-A are analyzed to study Sand L 
variat ions. 

A comparison of results showed little 
diff erence in the harmonie coefficients of S 
and L from Cheltenham and Fredericksburg. 
Tables B, C and I are given for Cheltenham 
and the other tables of Sand L harmonie 
coefficients are presented from the more 
recent Fredericksburg data. Figure 1 FRD is 
bas ed on the data of Table B for the 
Fredericksburg station. The following brief 
discussion is based on results of both 
observatories unless stated otherwise. 

SOLAR VARIATION 

The solar harmonie coefficients are well 
determined for all three components at these 
stations. The amplitudes of the dominant 
first two harmonies of Sare in general 
largest during equinoxes. During the span 
of the year S variations maximize in the 
months of August and September with the 
largest changes in the amplitude of the 
daily variation noted for the Y component. 
The magnitude of the X and Y harmonies 
clearly indicates that the station(s) are 
closer to Sq focus in summer (more precisely 
in June (see Table E)) and considerably 
north of it during the winter (and 
especially soin the month of December (see 
Table E)) . Also in wint er months the second 
harmonie of the Y component was found 
persistently to be the dominant harmonie. 

The solar harmonie coefficients of the X and 
Y components show little change when either 
IDD are excluded from the data or only the 
Int ernational Quiet Days are used in the 
analysis but the Z component amplitudes 
decreased by nearly 20 percent by excluding 
IDD and by about 50 percent when only IQD 
were analyzed. 

Referring to Table Fit is noted that 
the amplitudes of the solar harmonies show a 
considerable increase when sunspots changed 
from O 2. R 2. 30 to R > 70. The noted 
increases were stronger in winter than in 
summer. The change in the phase of any 
harmonie is small and of no practical 
significance. 

The influence of magnetic activity is 
examined in Tables G-1 to G-3 . The largest 
increases in the solar harmonie coefficients 
are noted from the low to high magnetic 
activity groups. An interesting seasonal 
change in S harmonies is noted. With 
increasing activity, whereas the dominant 
harmonies of the X component almost doubled 
in amplitudes in suromer, only a small 
increase was noted in winter and practically 
no change during equinoxes, especially for 
the first harmonie. For Y component 
increases of the amplitudes of S harmonies 
are noted in all three seasons but the 
increase was largest in winter. For low 
magnetic activity (0.0 2. Cp 2. 0.5) and also 
for quiet days, (Table C) the second 
harmonie of the Z component in suromer is 
strongest. With increased activity (to 
Cp > 1.2) the first harmonie of the Z 
component recorded the largest increases of 
amplitude by factors ranging from 5 to 7 in 
different seasons with the phases changing 
by as muchas 4 hours. 

LUNAR VARIATION 

Inspection of the amplitudes of the 
harmonie coefficients of Sand L reveals 
that the lunar influence on magnetic records 
of these stations is about 10 times smaller 
than the solar influence. 

In the majority of cases the lunar 
harmonies of the X and Y components are well 
determined but this is not so for the Z 
component. In general, the amplitude of the 
lunar harmonies are larger in s=er than in 
winter and the dominant second harmonie 
attains peak value during equinoxes when it 
is 3 nT or more (e.g. Table F-b-3, Table 
G-3, and Table H-1-2). In some cases the 
first lunar harmonie of the X component was 
noted to be the dominant one. The second 
harmonie of the Z component was found 
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relative l y better determined than others and 
its amplitude attained peak value in August. 

The amplitude of the second harmonie of 
the lunar variation in the Y component 
exceeds considerably that of the second 
harmoni e of the X component at these 
stations. This excess of amplitude of the Y 
component over that of the X component is 
also not ed about 20° south at the stations 
located at San Juan and Vieques. This 
observation may imply that the ionospheric 
lunar current system is highly elliptical 
and i ts major axis is not parallel to the 
major axis of the Sq current system but is 
inclined at an angl e which could at times be 
as large as 90° . 

The behaviour of the lunar harmonie 
coefficients differed from one season to the 
other and both the increase and the decrease 
with increasing sunspot numbers are noted 
(see Table F). For example in E season X 
component lunar harmonies decreased in 
amplitude with increasing sunspot numbers 
while Y and Z harmonies showed a decrease in 
amplitude for sunspots increasing from 
0 .::._ R .::._ 30 to 30_< R > 70 but increased 
again for Group R > 70. And, referring to 
Table F-b there are definite indications 
(especially when the harmonies are well 
determined) of somewhat larger amplitudes of 
the lunar harmonies in the sunspot maximum 
years (R = 136 at Frederict?burg) compared 
to sunspot minimum years (R = 13). Also the 
amplitudes of the lunar harmonies are noted 

at Fredericksburg to be larger in the 
ascending phase (average if = 94) of the 
s1::_nspot cycle than in the descending phase 
(R = 70). 

The behaviour of the lunar harmonies 
with increasing activity (see Table G) is 
not consistent among the components or in 
different seasons . Most of the coefficients 
are poorly determined in the high magnetic 
activity period (Cp > 1.2). The second 
harmonie of the Y component which is mostly 
well determined at all activity levels 
displays an increase of amplitude by a 
factor as large as three during equinoxes. 

The influence of a change in distance of 
the moon on the lunar harmonie coefficients 
is detailed in Table H. When the moon is at 
perigee the well determined dominant 
harmonies of all components are stronger 
throughout the year than when the moon is at 
apogee. The influences are strongest during 
equinoxes. Also one notices that the lunar 
amplitudes are larger when the moon is 
receding from the earth than when it is 
approaching the earth. Discussions on this 
aspect and the t heoretically expected 
results have been given elsewhere (e.g. 
Leaton et al . , 1962; Gupta, 1973a, 1979). 

Both the 01 and N2 tidal terms are 
mostly well determined at these stations 
(Table I for CLH and FRD). 01 is 
strongest in summer and N2 seems to be so 
during equinoxes. 



X 

SOLAR 

y z X 

FREDERICKSBURG ( U.SA) 
JAN. 1 1956 - MAR. 31 1976 

~ 
L 

LUNAR 

y z 

/ J 

û C E 7 V , 

D -
-=-----4--+--NT~ =J1= 

y ~ y 

LT 
l111,1l1,l1d111,il,,1,,I li1l11l1,1,d,111,l,,11d l11t,,l, 111,l1,l1d11!1 d l11l,1l11l111i111il111,d l ,i1,, l ,.1.,f.i1,tl,,1,d l11111l1i11tl1,11il1111.I 
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 

Figure 1 FRD 

87 



ex, 
ex, 

CLH TABLE- B 

STATION - CHELTENHEH (U.S.A.) PERIOO JAN 1 1937 - OCT 1 1956 
LATITUDE:: 38.71tN LONGITUDE= 76.81oW <INTERNATIONAL OISTUR8EO OAYS EXCLUDEOI 

S O L A R H A R H O N I C S •• L U N A R H A R H D N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - <UNIT•1 NTI • y - <UNIT=1 NTI • z - <UNIT=1 NTI •• X - lUNIT=1 NTI • y - (UNIT=1 NTI • z - IUNIT=1 NTI 

N ANP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E • PHASE •• N AHP • tP • E. PHASE • AHP. tP.E. PHASE • AMP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

2026 OAY S • 202f, OAYS • 2026 OAYS •• 2021', DAYS • 2026 OAYS • 2026 OAYS 
•• 

1 9.2 .2 133 • 18.8 .2 25 • 5.9 .1 151 •• 1 .90 .16 123 • 1.06 .19 53 • .19 .11+ 237 
2 9 ... .1 327 • 16.9 .1 218 • 5.8 .1 282 •• 2 .82 • 10 321o • 2.52 .15 236 • .73 .06 266 
3 6.1 .1 158 • 6.5 .1 70 • 2.2 .1 122 •• 3 • 71+ • 10 150 • .75 .07 56 • . 22 .07 120 .. 1.9 .o 23 • 1.0 • 1 322 • .2 .o 327 •• I+ .22 • 05 330 • .16 .07 200 • .06 .os 213 

•• 
•• 

••• SEASON E ••• 

2021o OAYS • 202ft OAYS • 2021o OAYS •• 2021+ OAYS • 2021+ OAYS • 2021+ OAYS 
•• 

1 11.9 .1 99 • 15.3 .2 30 • 6.0 .1 155 •• 1 1.0 9 .1 .. 17ft • .96 .17 85 • • 0 3 .13 219 
2 9.5 .1 303 • 13.5 .1 210 • lt. 3 .1 282 •• 2 1.2 8 • 10 8 • 2.21t .11 263 • .31 .06 325 
3 ... 9 .1 11o8 • 5.7 .1 1+3 • 2.1 .o 122 •• 3 .90 .07 1 78 • .93 .10 92 • .16 .os 205 .. 1.0 .1 31t8 • 2.2 .o 263 • • 7 .o 331 •• I+ .28 .07 29 • .33 .os 21+1 • .12 .os 31t3 

•• 
•• 

••• SEASON D ••• 

1975 DAYS • 1975 DAYS • 1975 OAYS •• 1975 OAYS • 1975 OAYS • 1975 OAYS 
•• 

1 8.3 .1 78 • 7 .6 .1 3r, • ,. ... .1 11tl+ •• 1 .91 .11 232 • .55 .09 158 • .17 .08 276 
2 a.2 .1 277 • 9.3 • 1 19't • 2.6 .o 295 •• 2 .80 .06 60 • 1.28 • 0 8 30 7 • • 13 .03 256 
3 3.5 .o 11ft • 3.3 .o 26 • 1.6 .o 133 •• 3 .57 .os 21t2 • .l+I+ .os 160 • .10 .03 295 .. .9 .o 297 • 2 ... .o 233 • 1.0 .o 328 .. ,. .16 .os 63 • • 15 .01+ 358 • .10 .03 61t 

•• 
•• 

••• ANNUAL Y••• 

6025 DAYS • 6025 DAYS • 6025 OAYS • • 6025 DAYS • 6025 DAYS • 6025 OAYS 
•• 

1 9.1 .1 101t • 13.9 .1 29 • 5.lt .a 151 •• 1 .71t • 07 171t • .r,7 .10 81 • .12 .01+ 21+9 
2 8.5 .o 30ft • 13.1 .1 210 • ,. • 3 .o 2115 •• 2 .111 .os 8 • 1.82 .01 260 • .37 • Olt 292 
J ... 6 .o 11tlt • 5.0 .o 51t • 2.0 .o 125 •• 3 .62 .os 182 • • 56 .os 89 • .07 .03 169 .. 1.1 .o 356 • 1.6 .o 259 • .6 .o 329 .. ,. .18 • Olt u • .tlt .03 21+6 • • 0 .. .02 15 

•• 
•• 



CLH TABLE-C 

STATION - CHELTENHEH cu.s.A.1 PERIOD JAN 1 1937 - OCT 1 1956 
LATITUDE= 38.74N LONGITUDE= 76.84W (INTERNATIONAL QUIET DAYS ONLYI 

S D L A R H A R 11 0 N I C S •• L U ti A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
X - CUNIT=1 NTI • y - (UNIT=1 NTI • z - CUNIT=1 NTI •• X - CUNIT=1 NTI • y - (UNIT=1 NTI • z - (UNIT=1 NTI 

N AHP. ,tP.E. PHASE • AHP. ,tP.E. PHASE • AHP. ,tP.E. PHASE •• N AHP. ,tP.E. PHASE • AHP. ,tP.E. PHASE • AHP. ,tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

395 DAYS • 395 DAYS • 395 DAYS •• 395 DAYS • 395 DAYS • 395 OAYS 
•• 

1 9.2 .3 130 • 18.4 .2 20 • ,. • 1 • 1 122 •• 1 1.20 • 33 140 • 1. 19 .23 58 • .o 6 • 15 53 
2 8.9 .2 326 • 16.3 .3 223 • 5.1 .1 290 •• 2 .9 3 .18 32ft • 2.37 .28 2i.1+ • • I+ 8 • 14 286 
3 5.9 • 1 165 • 7.0 .1 66 • 2.5 .1 123 •• 3 .68 .15 171 • .89 .16 58 • .18 • 11 115 .. 2.1 • 1 21 • 1.0 .1 301+ • .3 .1 329 .. ,. .31 .13 17 • .2 8 .08 2i.1+ • • G 7 • 0 7 1+5 

• • 
•• 

••• SEASON E ••• 

1+01 DAYS • 1+01 OAYS • 1+01 OAYS •• l+O 1 DAYS • 401 OAYS • 401 OAYS 
•• 

1 12 .1 .2 10 I+ • 11+. 8 .2 17 • 3.7 .1 118 •• 1 1.1+0 • 26 162 • .85 .22 70 • • 18 .11 282 
2 9.3 .2 30 3 • 12.5 .J 212 • 3.6 .1 291 •• 2 1.21 • 16 2 • 1.87 .28 279 • .21 .07 301+ 
3 ,. • 3 • 1 147 • 6.5 .1 50 • 2.2 • 1 123 •• 3 .98 .15 185 • .85 .11+ 93 • .20 .06 181 .. 1.2 .1 31+9 • 2.3 .1 257 • .9 .a 321+ •• 4 .15 .11 20 • .30 .os 237 . • !: 9 • 01+ 321 

• • 
•• 

••• SEASON O ••• 

388 DAYS • 388 OAYS • 388 OAYS •• 388 DAYS • 388 OAYS • 388 DAYS 
•• 

1 8.5 • l 92 • 7 _,. .2 17 • 2.9 .1 123 •• 1 • 75 • 31 210 • .28 .20 9 9 . .11 .12 33 
2 8.4 • 2 282 • 8 .6 .1 1% • 2.6 • 1 30 5 •• 2 .80 .16 48 • .95 .15 30 2 • • 1 7 .08 2/+C. 
3 

3 ·" 
.1 110 • 3.9 .1 29 • 1.6 • a 133 •• 3 .62 • 11+ 229 • .1+9 .1'+ 12:; • .11 .os 236 .. 1.0 • 1 299 • 2.5 .1 233 • .9 .a 327 .. ,. .2 0 .07 63 • .21 .08 302 . .09 .05 37 

• • 
•• 

••• ANNUAL Y ••• 
1181+ OAYS • 1181+ OAYS • 1181+ DAYS •• 1184 DAYS • 1181+ DAYS • 118C. OAYS 

•• 
1 9.6 .2 10 8 • 13.6 .1 18 • l.6 .1 121 •• 1 1.10 .19 163 • .91 .16 58 . • 0 " .09 356 
2 8 .I+ .1 301+ • 12.3 .1 213 • 3,7 .1 294 •• 2 .91+ • 11 I+ • 1.75 .15 265 . . 3 3 .08 283 
3 l+.2 .1 11+6 • 5.6 ,1 5Z • 2.1 .o 125 •• 3 .7 8 .09 193 • .76 .10 8 6 . • 13 .os 161 ,. 1.2 .1 351+ • 1.1 .o 251+ • .7 .o 326 •• 4 .24 .07 31+ • .24 .05 26 7 • • 0 6 .03 16 

•• 
•• 

00 
~ 
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N2 

01 

N2 

01 

N2 

01 

N2 
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CHL TA BLE- I 

The o
1 

an ù N
2 

Tides Deri ve d From Hourly Magn e ti c Da t a of 

CHELTENHEM (19 37-1956). The International Disturbed Days have 

been Excluded From the Computations. 

X y z 
i\mp . ± p.e. Phase Amp. ± p. e. Phase Amp ± p.e. Phase 

(nT) (nT) (nT) 

SEASON-J 

2026 days 2026 days 2026 days 
0.60+0.ll 209° 0.86 + 0.14 142° 0.09 + 0.12 329° 
0.20 + 0.12 330° 0.53 ± 0.12 252° 0.04 + 0.08 224° 

SEASON-E 

2024 days 2024 days 2024 days 
Q.08 + 0.16 330° 0.48 + - 0.22 197° 0.41 + 0.15 242° 
0.48 + 0.13 23° 0.45 + 0.14 284° a.os± o.oB 232° 

SEASON-D 

1975 days 1975 days 1975 days 
0.43 + Q.17 115° 0.47 + 0.13 82° 0.26 + 0.09 158° 

0.24 ± 0.09 141° 0.47 + 0.10 18° 0.03 + 0.06 267° 

ANNUAL-Y 

6025 days 6025 days 6025 days 

0.28 + 0.06 190° 0.43 + 0.09 144° 0.15 ± 0.04 220° -
0.17 + a.os 38° 0.33 ± 0.06 295° o.o4 ± a.os 256° 



FRD TABLE-A 

STATION - FREDERICKSBURG ( U,S,A, 1 PERIOO JAN 1 1956 - HAR 31 1976 
LATITUDE= 38,20N LONGITUDE= 77,37M <INTERNATIONAL DISTURBED DAYS INCLUDEDI 

S O L A R H A R ~ 0 N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=l NTI • y - (UNIT=1 NTI • z - 1 UNIT=1 NTI •• X - (UNIT=1 NTI • y - CUNIT=1 NTI • z - CUNIT=1 NTI 

N AHP, tP,E, PHASE • A~P. tP, E, PHASE • AHP, tP,E, PHASE •• N AHP, tP ,E, PHASE • AHP, tP,E, PHASE • AHP, tP,E, PHASE 

------------------------------------------------------------------··----------------------------------------------------------------~-•• 
•• 

••• SEASON J ••• 

2'+C.2 OAY S • 2 .. 02 OAYS • 21t11 OAYS •• 21t02 OAYS • 21t02 OAYS • 21t11 DAYS 
•• 

l 9,9 • 2 136 . B.3 .2 2~ • 7. lt .2 163 •• 1 .112 ,19 131t • 1.12 .11 ltlt • .12 .23 172 
2 9.9 • 1 33G • 16.0 ,1 220 • 6.3 ,1 286 •• 2 • Il 7 • 11t 328 • 2,15 ,12 233 • ,80 .12 271 
3 6.1 • 1 16( • 6.3 ,1 66 • 2,5 .o 121 •• 3 ,17 ,09 11t5 • ,79 .10 52 • ,15 .06 86 
lt 1,6 .1 26 • 1.0 ,1 320 • .3 .o 318 •• 4 , 13 .06 20 • ,18 .07 261 . , 12 ,06 231 

•• 
•• 

••• SEASON E ••• 

z,.93 DAYS • 21o93 OAYS • 2498 OAYS •• 21t93 DAYS • 21t'3 -3 OAYS • 21t98 OAYS 
•• 

1 11. '3 .2 101 . 15.0 .1 3;; • 7.0 ,1 158 •• 1 1,23 ,17 172 • • '31 ,15 '33 • ,81 ,16 259 
2 '3,6 • 1 30 5 • 12,1 ,1 211 • lt .6 ,1 266 •• 2 1,30 • 09 3 • 2.21 • lit 261 • . 5 7 ,11 311t 
3 lt.9 • 1 151 • 5 ,4 ,1 lt'+ • 2,2 ,1 116 •• 3 1, 0 2 .12 160 • ,81 ,09 85 • ,32 ,06 151 .. ,9 • 1 353 • 2,3 • 1 257 • ,7 .1 32<+ •• lt ,21 .07 31 • ,32 ,08 260 • , 0 5 ,06 306 

• • 
•• 

••• SEASON D ••• 

2'+58 J AY S . 21t56 OAYS • 21t52 DAYS • • 21t58 OAYS • 21t58 DAYS • 21t52 DAYS 
•• 

1 9,5 .2 73 • 7.5 .2 42 • 5,2 ,1 151 •• 1 .87 .21 21t6 • ,41 ,18 11t9 • ,11+ , lit 71t 
2 6.5 • 1 27 .. . 6,6 • 1 163 • 2.5 ,1 292 •• 2 1,10 .11 'H, • 1.25 .o 6 316 • , 0 9 ,10 336 
3 3.6 ,1 10 9 • 3,4 .1 14 • 1,7 .o 122 •• 3 • 7 0 • 07 21t3 • • lt6 ,06 150 • ,17 .05 287 .. ,q • 1 283 • 2 , 5 . o 22, • 1, 0 .o 316 •• lt ,21t ,08 lt5 • .20 ,05 320 • .oe • 01+ 75 

• • 
•• 

••• ANNUAL Y • •• 
7353 DAYS • 7353 OAYS • 7361 DAYS •• 7353 OAYS • 7353 OAYS • 7361 OAYS 

•• 
1 9 . 5 , 1 10 3 • 13.5 ,1 31t • 6,5 .1 15 8 •• 1 • 72 , 11 181 • ,64 ,09 78 • ,23 .11 250 
2 6. é, • 0 30 4 . 12. 0 ,1 210 • lt .5 .o 287 •• 2 .91 .05 11 • 1,64 ,08 261 • , 45 .05 291 
3 4. 5 • 0 145 . 4. 7 .o 4 7 • 2,2 .o 120 .. 3 .66 • 05 185 • .56 .05 86 • • 0 q .03 11+6 .. .8 .o 352 . 1,7 ,0 252 • ,7 .o 319 •• lt • 19 • 05 34 • .21 ,03 277 • • 0 2 , 0 3 21+9 .. 

•• 
"' ...... 



~ 
N 

FRD TABLE-B 

STATI ON - FREDERICKSBU RG < U.S.A. 1 PERIOO JAN 1 1956 - HAR 31 1916 
LATITUDE= 38 .20N LONGITUDE= 77.31W (INTERNATIONAL DISTURBEO OAYS EXCLUOEOI 

S D L A R H A R M D N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-X - (UNIT=l NTI • y - <UNIT=1 NTI • z - (UNIT=1 NTI •• X - (UNIT=1 NT 1 • y - (UNIT=1 NTI • z - (UNIT=1 NTI 
N A HP. ,tP.L PHASE . AHP, iP• E. PHASE • AHP. ,tP.E. PHASE •• N AHP. ,tP.E. PHASE • A11P • .tP.E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··----------------------------------------------------------------~-.. .. 
••• SEASON J n• 

2025 OAYS . 2025 OAYS • 2031 OAYS •• 2025 DAYS • 2025 OAYS • 2031 DAYS 
•• 

1 9.3 • 1 132 . 18, 1 ,1 27 • 5.6 .1 11+7 •• 1 .88 .15 11+1 • 1.16 .13 '+2 • .15 .09 113 
2 9,2 • 1 331 • H,.O .1 221 • 5,9 .1 286 •• 2 ,85 • 11 329 • 2.13 • 11+ 231+ • .77 .oa 216 
3 6.0 • l 163 • 6,5 .1 60 • 2,6 .o 123 •• 3 .16 .01 150 • • 17 .01 51+ • .20 • 01+ 108 .. 1.8 • 1 25 • 1.1 ,1 llo • .3 .o 322 •• I+ ,15 .07 a • .15 ,06 253 • . ~ .. .03 212 

• • 
•• 

••• SEASON E ••• 

2063 DAYS . 2063 OAYS • 2068 OAYS •• 2063 OAYS • 2063 OAYS • 2068 OAYS 
•• 

l 11,8 • 1 l,'1 • ~5.Q .1 2 ➔ • 5 ... .1 11+0 •• 1 1.35 .11+ 176 • .92 .11 81+ • .30 .11 256 
2 9,3 • 1 30 6 • 12.2 .1 212 • I+ ,2 ,1 281 •• 2 1.30 • 08 5 • 2.25 .15 266 • .41+ .oa 308 
3 ,. • 5 • 1 151 • 5.6 • 1 I+& • 2.2 .o 118 •• 3 1.00 .08 186 • .sa .06 61 • .32 .03 170 
4 .9 • 1 351+ • 2.2 .1 250 • .8 .o 323 •• 4 .2 8 .06 28 • .31 • 01 261+ • • C 8 • 0 I+ 31+9 

•• 
•• 

••• SEASON O ••• 

205 5 OAYS . 2055 OAYS • 201+9 DAYS •• 2055 OAYS • 2055 OAYS • 201+9 OAYS 
•• 

1 9,1 • 2 77 • 7.6 .1 32 • I+. 1 .1 137 •• 1 1 .o 7 .16 2 lt3 • .38 .15 175 • .15 .11 304 
2 8,3 • 1 2 7 5 • a., .1 191 • 2.6 .1 296 •• 2 1 .20 .08 59 • 1.31 .12 311+ • .o 9 • 06 275 
3 3.6 • 1 10 6 • 3.6 .1 17 • 1,6 .o 125 •• 3 .6 5 .01 2 l+lt • .50 ,06 151+ • .13 .02 211 .. 1,0 .o 282 . 2.5 ,1 22'+ • ,9 .o 316 .. .. ,22 • Olt 50 • .22 ,Oé 323 • ,10 .03 86 

•• 
•• 

••• ANNUAL Y ••• 

611+3 OAYS • 611+3 OAYS • 611+8 OAYS • • 611t3 OAYS • 611t3 OAYS • 611t8 OAYS 
•• 

l 9,1+ • 1 10 3 • 13,5 .1 2~ • 5,0 .1 11+2 •• 1 .a 5 .10 181 • .59 .08 69 • .09 .06 261 
2 8.3 .o 305 • 12.1 .1 211 • lt.2 .o 288 •• 2 .92 • 01+ lit • 1.66 .09 263 • .lt2 • Olt 281 
3 ... 3 • 0 11+5 . 5.0 .o lt8 • 2.1 .o 122 •• 3 .6 7 • Olt 188 • .58 .05 88 • • 13 .02 162 .. .9 .o 353 . 1,6 .o 251 • • 7 .o 320 .. ,. .22 • 01+ 30 • .22 .03 279 • , 0 3 .02 53 

•• 
•• 



FRD TABLE- C 

STATION - FREDERICKSBURG ( U.S.A. 1 PERIOO JAN 1 1956 - HAR 31 1976 
LATITUDE= 38.20N LONGITUDE= 77.37W (INTERNATIONAL QUIET DAYS ONLYI 

S O L A R H A R ~ 0 N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
)( - IUNIT=1 NTI • V - (UNIT=! NTI • z - IUNIT=1 NTI •• )( - <UNIT=1 NT 1 • y - (UNIT=1 NTI • z - IUNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP. tP • E. PHASE • AHP, tP.E. PHAS E • AH P , !P,E. PHAS E 

------------------------------------------------------------------··------------------------------------------------------------------.. 
•• 

••• SEASON J ••• 

'+02 DAYS • '+02 OAYS • 402 OAVS •• 402 OAYS • 402 OAVS • <+02 OAY S 
•• 

1 9.5 .J 129 • 17 .6 .2 23 .. 3.9 • 1 121 •• 1 1. 1 <+ • 32 133 • 1. 0 8 .25 51 • • ,. 6 • 11+ 132 
2 9.0 .2 330 • 15.7 .3 221> • 5.2 .1 291 •• 2 .87 • 21 338 • 1.12 .33 2i.2 . • E, 9 .11 282 
l 6.1 .1 169 • 7.2 .2 6, • 2.8 .o 122 •• 3 .57 • 1'+ 148 • .67 .21 21 • • 2 '+ .05 117 .. 1.9 .1 27 • 1,3 .1 30~ • • 5 .o 321 .... .10 .12 55 • • 1 3 .11 2 33 • • 1 0 ,0 5 32 8 

• • .. 
••• SEASON E • •• 

403 OAYS • 403 OAVS • 401+ OAVS •• 40 3 OAYS • lt03 OAVS • 40<+ OAY S 
•• 

1 12.8 .3 10 5 • 14.5 .2 13 • 3.6 .1 116 •• 1 1.12 .35 165 • .40 .2i. 12 5 . • 5 7 • 15 2 83 
2 9.1 • 2 30 5 • 11,2 .2 213 • 3.6 • 1 292 •• 2 1. 2 8 .23 12 • 1.56 .17 29<+ • . 1 6 .1 2 2 8 
3 ... 0 .2 153 • 6.1 ,2 4r, • 2,3 .1 118 •• 3 ,91t .16 196 • ,81 .18 1 0 4 • , 2 6 • 0 6 20 2 .. 1.0 • 1 357 • 2.1 .1 250 • .9 .o 317 •• 4 .JO .09 <+5 • ,2 6 ,11 27 1 • • [ 9 • 0 .. 3 56 

• • 
•• 

••• SEASON O ••• 

1+06 OAYS • 40& DAYS • '+Olt OAYS •• 406 OAVS • 1t0 6 OAVS • '+ 0 '+ OAYS 
•• 

1 9,1 ,2 67 • 7.1 .1 i; • 2,7 ,1 122 •• 1 1.17 ,23 222 • .54 .15 13 9 • • Q 2 • 10 1 55 
2 8 ,'t ,2 276 • 6.J ,2 191 • 2.5 .1 301 •• 2 1,12 , 16 55 . 1,29 . 2 0 3 22 • .15 • 0 6 25 1 
3 3,5 ,1 100 • J.6 .1 13 • 1,7 ,1 123 •• 3 .62 .15 236 • .53 .15 15 6 • . 1 0 .07 2 93 
't 1.0 • 1 2 83 • 2. 't ,1 2U • .9 .1 310 •• 't , 18 .11 3 't • .21 , 10 J !+C • • 0 6 .0 5 96 

•• 
•• 

••• ANNUAL V ••• 

1211 OAVS • 1211 OAYS • 1210 OAYS •• 1211 OAVS • 1211 OAYS • 1 2 10 OAY S 
•• 

1 10,0 ,2 10 7 • 13.1 .1 20 • 3 • 4 .1 119 •• 1 ,61 ,16 179 • .'t 9 ,09 92 • . 10 ,0 6 2 29 
2 6,2 ,1 30 4 • 11.<+ ,2 21'+ • 3.6 .1 294 •• 2 .91 , 11 20 • 1,17 .1 6 29 0 • . 27 .0 5 269 
3 't. 0 ,1 lit 7 • 5 ... .1 't8 • 2.2 .o 121 •• 3 ,61 ,06 195 • ,40 • 10 97 • • 1 1 • 0 4 1 7~ .. 1.0 • 1 356 • 1.6 .o 25~ • ,6 • 0 315 .. " .19 .06 lt5 • .13 .05 267 • . 05 • 0 2 1 0 

• • 
•• 

'° w 



\D 
+:' 

FRD TABLE- E 

STATION - FREOERICKSBURG ( U.S.A. 1 PERIOO JAN 1 1'156 - MAR 31 1'176 
LATITUDE= 35.20N LONGITUDE= 77.37W !INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A R H A R ~ 0 N I C S •• L U N A R H A R M O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
)( - IUNIT=1 NTI • y - IUNIT=1 NTI • z - (UNIT=1 NTI •• X - IUNIT=1 NT 1 • y - IUNIT=1 NTI • z - IUNIT=1 NTI 

N ANP. tP.E. PHASE • ANP. tP.E. PHASE • AKP. tP.E. PHASE •• N AKP. tP .E. PHASE • AKP. tP.E. PHASE • AKP. tP.E. PHASf 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• JAN UA RY • •• 
51t1 OAYS • 51t1 OAYS • 531t OAYS •• 51+1 OAYS • 541 OAYS • 53i. OAYS 

•• 
1 <J.f+ .2 75 • 7.1 .2 28 • 3 ... .1 136 •• 1 1.<JO .21 281+ • .67 .23 213 • • 0 6 .11+ 46 
2 9.3 • 1 270 • <J.3 .2 15'> • 2.1 • 1 2'14 •• 2 1.54 • 14 87 • 1.50 ,17 31+5 • .15 ,07 1'35 
3 lt.8 .1 <JI+ • I+.,. .1 10 • 1.,. .o 121t •• 3 .91 .13 2 80 • .68 ,12 1'11 • • 1 8 ,05 2'18 ,. 1.8 .1 275 • 3.0 .1 218 • 1.0 .1 321 •• 4 .2 <J .11 75 • ,24 ,10 11 • • 13 ,06 117 

•• 
•• 

••• FE BRU ARY • •• 
457 OAYS • 487 OAYS • lt87 OAYS •• 1+87 OAYS • lt87 OAYS • 1+87 OAYS 

•• 
1 8,4 .3 72 • 8.8 .2 22 • 5.0 .2 130 •• 1 1,f>1 • 37 225 • .57 .20 152 • .61 ,18 310 
2 7.3 .2 2f><J • 8 .4 .2 185 • 2.<J .1 288 •• 2 1,20 .23 lt3 • 1,52 ,21 303 • • 1 f> , 10 '13 
3 3.1+ .2 10 2 • 3 .I+ .1 16 • 1,5 .1 120 •• 3 .78 • 1f> 23& • .77 ,15 128 • ,13 .08 280 .. 1.1 .1 2f>8 • 2.3 • 1 211 • .8 .1 310 •• 4 .2,. • 10 48 • ,24 ,12 32 7 • . o 7 .07 133 

•• 
•• 

••• MARCH • •• 
543 OAYS • 51+3 OAYS • 51t4 OAYS • • 51t3 OAYS • 543 OAYS • 544 OAYS 

•• 
1 10.<J .2 89 • 11+,0 .2 21+ • f> .o .z 128 •• 1 1.36 • 27 180 • ,6'1 ,24 68 . .44 .1<J 282 
2 8.7 • 1 291 • 11.<J .3 19:+ • ,. • 4 ,1 274 •• 2 1.50 , lit 357 • 2,17 ,32 257 • ,36 • 11 278 
3 i..1 .2 12'+ • 5 ... ,1 25 • 2,3 ,1 10& •• 3 1,20 .16 172 • ,85 ,15 77 • , 2 8 , 0 8 183 
4 1,J • 1 JO 4 • 2 ,4 .1 223 • .8 .o 313 •• 4 .2 3 • 10 2 • .37 ,13 238 • • ' 8 ,05 323 

•• 
•• 

••• APRIL • •• 
4% OAYS • 1+% OAYS • 1+9'1 OAYS •• 4'16 OAYS • 4% OAYS • l+<J<J OAYS 

•• 
1 10,0 • 3 10 7 • 17.7 .3 31+ • 6,8 • 4 11+5 .. 1 1, 1+5 • 32 164 • .38 ,31 55 • , 5 2 ,43 239 
2 8,<J .3 311 • 13,f> .3 217 • 5.5 .1 285 •• 2 1.63 ,27 335 • 2,71 ,34 234 • .70 ,16 295 
3 ... 6 ,1 11+'3 • 5,3 .2 lt5 • 2.5 .1 115 •• 3 1,11 .12 151 . .92 ,17 53 • • 1 9 .12 135 .. ., .1 11 • 1,1+ .1 2n • .& ,1 31t6 .. ,. • 44 .11 <J • .3'3 ,13 246 • • 0 4 ,07 45 

• • 
•• 



FRD TABLE-E---CONT' D 

STATION - FREOERICKSBURG 1 u.s.A. , PERIOO JAN 1 1956 - HAR 31 1976 
LATifUOE= 38.20N LONGITUDE= 77.37W <INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A R H A R ~ 0 N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
X - ( UNI T=1 NTI • y - IUNIT=1 NTI • z - ( UNIT=1 NTI •• X - IUNIT=1 NT 1 • y - IUNIT=1 NTI • z - (UNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP. E. PHASE • AHP. tP.E. PHASE •• N AHP • tP .E. PHASE • AHP. tP.E. PHASE • AHP. tP. E. PHASE 

------------------------------------------------------------------··----------------------------------------------------------------~-•• 
•• 

••• HAY ••• 

520 OAYS . 52J DAYS • 520 OAYS •• 520 OAYS • 520 OAYS • 520 OAYS 
•• 

l 7.9 • 3 131 . 17 .6 • I+ 33 • 5.9 • 3 150 •• 1 1.17 .26 153 • 1.22 ... 2 1+6 • .20 .31 269 
2 6 ... • 2 333 • 15.0 .2 22; • 5.7 .2 292 •• 2 1.20 • 21 327 • 2 .0 2 ,19 226 • .65 .17 278 
3 5.3 .2 169 • 6.1 .1 70 • 2.5 .1 129 •• 3 • 81+ ,17 151 • .70 ,11+ 39 • .25 ,09 110 .. 1,7 • 1 29 • 1.1 ,1 322 • ... .1 31+8 •• 4 ,16 .14 18 • ,33 .12 255 • .11 .07 222 

•• 
•• 

••• JUNE • •• 
<t% DAYS . !+% OAYS • 1+98 OAYS .. ft96 OAYS • 1+% OAYS • 1+96 OAYS 

•• 
1 6.3 .3 1 .... • 18.3 ... 23 • 5 ... .2 1/+<t •• 1 1. 0 7 , 28 100 • 1.26 ,38 32 • ,l+O ,18 86 
2 9.0 .2 332 • 15.9 .2 220 • 5.9 .1 281 •• 2 .62 ,18 281 • 1.91+ .22 226 • ,77 , 10 268 
3 6,4 • 1 16C . 6. 1 .1 6+ • 2.3 .1 115 •• 3 .5 8 ,13 11+1+ • ,61+ .13 59 • • 1 7 .07 78 .. 1,6 • 1 19 • .8 .1 3B • • 2 • 1 286 .... ,11+ .12 307 • ,15 • 11+ 133 • ,11 .07 79 

• • 
•• 

••• JUL Y .. .. 
51 2 DAYS . 512 DAYS • 516 OAYS •• 512 OAYS • 512 OAYS • 516 OAYS 

•• 
1 9.8 .2 134 . 16.0 .3 22 • 5 ... .2 146 •• 1 ,36 • 26 136 • 1,19 .34 37 • . .... ,25 89 
2 9.1+ • 2 331 • 16 ... .3 21[> • 6.1 .1 260 •• 2 ,65 , 21 8 • 2.15 .31 2<t3 • .66 • 11+ 284 
3 6.2 • 2 159 . 6.5 .1 6~ • 2.6 .1 117 •• 3 .70 ,17 150 • .78 ,16 56 • ,21 • 11 111+ .. 1.9 • l 19 • • 6 • 1 31, • .2 .1 309 . ... ,11 .11 340 • .10 .11 292 • • 0 7 .oe 255 

• • 
•• 

••• AUGUST • •• 
'> 16 OAY S • 5 16 DAYS • 519 OAYS •• 518 OAYS • 516 OAYS • 519 OAYS .. 

l l '+. 0 • 3 122 . 19. 3 .3 3J • 5.0 .2 11+6 •• 1 .89 • 33 168 • 1.1+6 ,31 66 • • .. 1 ,16 117 
2 11.0 .2 327 • 18 .5 .3 225 • 5,6 .1 292 •• 2 1. 01+ .19 3 • 2.11 • 32 250 • 1, 0 2 ,15 283 
3 6.7 • 2 16'+ • 8.7 .2 63 • 3.0 .0 130 •• 3 .72 , 20 175 • , 80 • 22 65 • • l+ 1 .06 136 

" 2 . 0 • 1 3 0 • 1, 9 .1 30 2 • .4 .1 312 •• '+ ,29 .11 l+7 • .23 • 11+ 267 • , 0 5 ,06 218 
•• 
•• 

'° V, 



,.,:, 
a, 

FRD TABLE- E---CONT ' D 

STATION - FREOE~ICKSBURG 1 U.S.A. 1 PERIOO JAN 1 1956 - HAR 31 1976 
LATITUDE= 38.20N LONGITUDE= 77.37W !INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A R HARMON I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
X - 1 UNI T=1 NTI • y - IUNIT=1 NTI • l - IUNIT=1 NTI •• X - IUNIT=1 NTI • y - IUNIT=1 NTI • l - IUNIT=1 NH 

N AHP. tP.E. P HAS E. • AHP. tP• E. PHASE • AHP. tP.E. PHASE •• N AHP • tP • E. PHASE • AHP. tP.E • PHASE • AHP • tP • E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEPTEHBER••• 

4 9 7 OAYS .. 497 OAYS • 498 OAYS ... 1+97 OAYS .. 1+97 DAYS • 498 DAYS 
•• 

l 14. 3 • 3 111 .. 16 .4 .3 3~ • 5 .1+ .2 160 ... 1 1.66 .27 169 • 1.51 .31+ 81 • • 42 .23 215 
2 1 1.4 .1 32C .. 11.+ . 1 .3 233 • 4. 1 .2 30 7 ... 2 1 .25 .16 11+ • 2.81 .29 280 • • 4 7 • 20 317 
3 6.0 • 1 16 9 • 6.8 .2 67 • 2.1 • 1 140 ... 3 1.20 .15 191 • 1.13 .21 97 • .1+8 .07 185 .. 1.5 • 1 20 • 2.8 .1 271, • .8 .1 339 •• 4 .29 .15 1+8 • .1+3 .13 269 • .10 .08 5 

•• 
•• 

••• OCT OBER ••• 
5 18 DAYS • 518 DAYS • 517 OAYS •• 518 DAYS • 518 OAYS • 517 OAYS 

•• 
1 11.4 • 2 93 • 11.3 .2 21, • I+. 7 .2 132 •• 1 1.67 • 27 177 • .94 • 21+ 61+ • • 15 .22 223 
2 8.6 .2 3Q 2 . 9.7 . 2 20J • 3.5 .1 280 •• 2 1.1+2 • 22 21 • 2.29 .26 272 • .51 .09 319 
3 J.7 .2 166 • I+ .9 .1 37 • 2.J .1 113 •• 3 .96 .17 205 • 1. 06 • 11+ 103 • .30 .06 169 .. 1.2 • 1 22 • 2.9 .1 25lt • 1.1 .1 317 •• I+ .39 • 12 34 • .48 .09 294 • . 21 • 06 358 

• • 
•• 

••• NO\IEHBER ••• 

497 OAYS • 497 OAYS • 497 OAYS •• 1+97 OAYS • lt97 OAYS • lt97 OAYS 
•• 

l 9.3 .2 63 .. 8 .4 .2 33 • 4. 6 .2 136 •• 1 1.10 .27 201 • .17 .21+ 216 • .27 .23 320 
2 8.3 .2 285 • 9.2 .2 202 • 3.0 .1 300 •• 2 1.17 .21 31+ • 1.18 .19 256 • .21 .11 292 
3 3.0 .2 132 . 3.3 .1 lit • 1.9 .1 129 •• 3 .69 • 17 210 • .51 • 11+ 113 • .10 .06 262 .. .5 .1 340 • 2.3 .1 23& • 1.0 .o 315 .. ,. • 18 • 10 25 • • .. 7 • 09 305 • .01 • 0 4 96 

• • 
•• 

••• OECEHBER ••• 

51 8 OAYS • 516 OAYS • 519 DAYS •• 518 OAYS • 518 OAYS • 519 OAYS 
•• 

l 8 ... • 3 7 2 • 6.lt .2 41 • 3.7 • 1 11+5 •• 1 .62 .29 257 • .56 .19 166 • . 20 .13 21+1t 
2 8 ... • 2 269 • 8 .3 .2 19~ • 2.2 .1 30 3 •• 2 .95 .17 57 • 1.22 .16 320 • .13 .08 251t 
3 3.9 • 1 95 • 3.3 .1 8 • 1. I+ .o 126 •• 3 .1+9 .11 21+0 • .1+1 .11 192 • • 14 .05 303 
.. 1.3 .1 270 • 2.3 .1 215 • • 9 .o 311 .. ,. • 15 • 08 45 • .06 .08 320 • .12 .os 73 

•• 
•• 



FRD TABLE-F- a- 1 

Os R s 30 Rs.16 

STATION - FREOERICKSBURG ( u. s. A. 1 PERIOD JAN 1 1956 - l1AR 31 1976 
LATITUDE= 38.20N LONGITUDE= 77.37W (INTERNATIONAL DISTURBED DAYS EXCLUDEDI 

S O L A R H A R M D N I C S .. L U N A R H A R M O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - CUNI T=1 NTI • y - CUNIT=1 NTI • z - CUNIT=1 NTI •• X - IUNIT=1 NTI • y - CUNIT=1 NTI • l - IUNIT-=1 NTI 

N Al1P • .tP.E. PHASE • AHP. ,tP.E. PHASE • AHP. !P• E. PHASE •• N AHP • !P • E. PHASE • AHP. ,!:P.E • PHASE • AHP. ,!:P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

'+0'+ DAY S • '+0'+ OAYS • '+07 DAYS •• 40'+ DAYS • 4 04 OAYS • 407 DAYS 
•• 

1 7.2 .2 131 • 15.3 • 2 33 • ... 0 .2 143 •• 1 .36 • 21 154 • 1. 4 e .27 61+ . , 2 0 .21 181 
2 7.1 .2 337 • ilt.9 .2 225 • 4.9 • 1 289 •• 2 .&9 .1e 345 • 1.96 .23 236 • ,71 , 10 271 
3 5.2 .2 17 3 • &,O ,1 7& • 2.5 .o 127 •• 3 .56 • 17 1 &9 • .53 .12 62 • ,17 .os 118 .. 2.0 .1 28 • 1.2 .1 31~ • . .. .o 333 •• 4 .27 .09 '+0 • .1'+ .10 227 • .o 1 ,01+ 33 

• • 
•• 

••• SEASON E ••• 

4'+3 OAYS • 443 DAYS • 41t2 DAYS •• 443 DAYS • 443 OAYS • 1+1+2 OAYS 
•• 

1 7.8 .2 99 • 11.1 .3 35 • 3.8 .2 139 •• 1 1.11 • 21 1 75 • • 85 ,35 110 • • ~ I+ • 2 3 276 
2 &.9 .1 306 • 11.2 .3 21& • 3.2 .1 293 •• 2 1 .51 .15 12 • 2.3& ,29 2&7 • , 26 .09 309 
3 3.5 .1 15 3 • ... 8 .2 53 • 1.8 .o 120 •• 3 .95 • 14 160 • 1 .o 3 ,20 92 • . 29 .06 191 .. • 9 .1 3'+5 • 2.0 .1 257 • .1 .1 319 •• I+ .31 • 10 54 • .54 ,12 256 • .o 6 .06 311 

• • 
•• 

••• SEASON O ••• 

'+'+'+ DAYS • 4'+'+ DAYS • 1+37 DAYS •• 41+1+ DAYS • l+l+I+ DAYS • 1+37 OAYS 
•• 

1 5.9 .3 69 • I+ .7 .2 .. .. • 2.9 .1 11+2 •• 1 1. 0 7 .32 21+1 • .23 .22 98 • .07 .09 296 
2 6.& • 1 273 • 8 ... .1 193 • 2.1 .1 302 •• 2 • 71+ .11 58 • 1.23 .u 306 • • 0 5 .08 229 
3 3.1 .1 96 • 3.3 • 1 15 • 1 ... .1 131 •• 3 ..... .15 2'+6 • .36 .14 11+0 • .18 .06 296 .. 1.1 .1 281 • 2.2 .1 220 • .8 .o 313 •• 4 .20 .11 90 • .23 .10 338 • • 0 6 • 0'+ 67 

• • 
•• 

••• ANNUAL Y ••• 

1291 DAYS • 1291 OAYS • 1286 DAYS •• 1291 DAYS • 1291 OAYS • 1286 DAYS 
•• 

1 6.3 .1 101 • 10.2 .1 3 ♦ • 3.6 .1 1'+1 •• 1 .90 • 14 191+ • .76 • lit 80 • • 1 I+ .08 255 
2 6.2 .1 305 • 11.1 .1 21't • 3.3 .1 293 •• 2 .91 .08 17 • 1.&8 ,10 265 • .32 .05 27 8 
J 3.J .1 lit 7 • ... 3 .1 51t • 1.9 .o 126 •• 3 .58 .06 189 • .59 • 0 9 92 • .10 .03 193 .. .9 .o 351 • 1.5 .1 251 • .6 .o 319 •• I+ .2 5 • 0 I+ 57 • -~5 .01 270 • .03 .02 11+ 

•• 
•• 

'° --.J 



'D 
ex, 

FRD TABLE-F- a- 2 

30 < R ::_ 70 i'l-49 

STATION - FREDERICKiBURG C u. S. A. 1 PERIOO JAN 1 1956 - HAR 31 1976 
LATITUDE= 38.20N LONGITUDE= 77.37W !INTERNATIONAL DISTURBED DAYS EXCLUDEOI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
X - 1 UNI Tz1 NTI • y - CUNIJ:1 NTI • z - CUNIT=1 NTI •• X - CUNIT=1 NTI • y - (UNIT=1 NTI • z - IUNIT=1 NTI 

N ANP. tP.E. PHASE • ANP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP • tP • E. PHASE • AHP. tP .E. PHASE • AHP. J:P,E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

717 DAYS • 717 DAYS • 719 DAYS • • 717 DAYS • 717 OAYS • 719 OAYS .. 
1 8.1 .z 133 • 15.6 .2 lit • 5,0 ,1 11+6 •• 1 1,12 , 21 147 • 1.09 .25 37 • .16 .16 86 
2 8,4 .1 334 • 12 ... ,2 227 • 5,3 • 1 285 •• 2 1.00 ,15 31+0 • 1,85 .16 239 • , 67 .10 276 
3 5,4 ,1 167 • 5.1 ,1 63 • 2.3 .1 126 •• 3 ,91 , 10 152 • ,69 .11 52 • , 19 .07 86 .. 1,8 • 1 29 • 1,1 ,1 309 • ,2 .o 330 .... ,16 ,07 353 • ,20 • 10 264 • , 11 ,0 5 333 

•• 
•• 

••• SEASON E ••• 

&99 DAY S • 699 DAYS • 702 DAYS •• 699 OAYS • 699 OAYS • 702 OAYS 
•• 

1 10,1 .3 101 • 12,3 ,2 40 • 4. 6 ,1 11t2 •• 1 1,39 ,33 161 • ,88 .26 66 • • 2 4 ,16 270 
2 8,3 ,2 310 • 9,3 • z 219 • 3,8 ,1 289 •• 2 1,28 ,18 359 • 1,76 .20 276 • . 55 .09 305 
3 3.9 .1 151t • J.9 .1 37 • 2,0 .1 123 •• 3 ,98 .11 165 • ,'+9 , 1'+ 80 • , 1 1 .07 152 
4 .8 .1 7 • 1.9 .1 251+ • .7 .o 324 .... ,17 , 11 18 . ,35 ,09 269 • • 0 9 .05 331 

•• 
•• 

••• SEASON O ••• 

708 OAYS • 706 DAYS • 710 DAYS • • 706 DAYS • 708 DAYS • 7 10 DA YS 
•• 

1 7,1 ,2 73 • 5,7 ,2 lt6 • 3,6 .1 136 •• 1 .82 ,2& 220 • .56 ,20 207 • . 2 0 ,09 298 
2 7.3 • 1 275 • 7.0 .2 19& • 2.5 ,1 297 •• 2 1,17 ,11 48 • 1, 0 4 ,19 320 • ,11 ,06 26& 
l 3,1 ,1 102 • 2,6 ,1 1D • 1,6 .o 125 •• 3 ,67 ,09 231 • ... 7 ,07 126 • , 09 • 0 3 291+ .. .8 ,1 272 • 2,2 ,1 213 • .6 .o 311 •• 4 ,13 ,07 24 • ,23 ,07 317 • . 0 7 , 0 4 69 

•• 
•• 

••• ANNUAL Y ••• 

21 2 1t DAYS • 2121t DAYS • 2131 DAYS •• 2124 OAYS • 2121+ OAYS • 2131 OAY S 
•• 

1 7,7 ,2 10 3 • 11,2 ,1 38 • ..... ,1 143 •• 1 ,94 ,18 171 • , 45 .12 63 • .10 .oe 295 
2 7.J • 1 JO 8 • 9 ... ,1 217 • 3.9 .o 269 •• 2 .97 ,07 11 • 1,33 • 10 271 • ... 2 ,04 289 
3 3,7 ,1 1 .. 8 • J.7 .o lt2 • 2,0 .o 125 •• 3 ,72 .o& 165 • ... 7 • 05 82 . • 11 .03 131+ .. • 8 • 0 .. . 1 ... • o 21+& • ,6 .o 316 . ... • 1 .. ,05 12 • ,22 • ci. 260 • , 0 7 • 01+ 350 

• • .. 



FRD TABLE- F- a- 3 

ïi. > 70 K=-133 

STATION - FREDERICKSBURG ( u. S. A. ) PERIOU JAN 1 1956 - HAR 31 1976 
LATITUDE= 38.20N LONGITUDE= 77.37W (INTERNATIONAL DISTURBED DAYS EXCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··-----------------------------------------------------------------
X - (UNIT=1 NTI • y - (UNIT=1 NTI • Z - (UNIT=1 NTI •• X - IUNIT=1 NT! • y - (UNIT=1 NTI • z - IUNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP. E. PHASE •• N AHP. tP. E • PHASE • AHP. tP.E. PHASE • AHP • tP • E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

901+ OAYS • 90'+ DAYS • 905 DAYS •• 901+ OAYS • 90'+ DAYS • 905 OAYS 
•• 

1 11.2 .2 133 • 21.5 .2 22 • 6.9 .1 11+8 •• 1 .95 .26 135 • 1.19 .21 31+ • • 1 8 .15 112 
2 10.9 .1 326 • 19 ... • 2 217 • 6.8 .1 285 •• 2 .90 .13 311t • 2.1+9 .21 232 • .86 .11 282 
3 6.9 .1 156 • 7.9 .1 65 • 2.8 .1 119 •• 3 .81 .11 11t3 • .95 .12 51+ • .25 • 10 119 .. 1,8 .1 19 • 1,0 .1 321'> • .2 .1 30 9 .. ,. ,12 • 11t 353 • .11 ,11 251 • ,17 .or, 185 

• • 
•• 

••• SEASON E ••• 

921 DAY S • 921 OAYS • 921t OAYS •• 921 DAYS • 921 DAYS • 92'+ DA YS 
•• 

1 15. 1 • 2 10 1 . 19,2 .2 22 • 6.6 .2 139 •• 1 1.25 • 21 189 • 1.10 .20 85 • .37 .21 238 
2 11.2 • 1 JO'+ • 15,1 .2 207 • 5.0 .1 285 •• 2 1,26 • 15 7 • 2.63 .21 260 • • '+ I+ .15 312 
3 5.,. • 1 11+8 • 7.5 .1 lt8 • 2.6 .o 115 •• 3 1.0 I+ .1 .. 189 • 1.12 .11 86 • ,36 .05 171t .. 1.1 .1 350 • 2,6 .1 258 • .9 .1 321+ •• '+ • 3 8 • 11 22 • .31 .09 266 • .10 .06 11t 

• • 
•• 

••• SEASON O ••• 

903 DAYS . 903 DAYS .. 902 OAYS •• 903 DAYS • 903 DAYS • 902 OAYS 
•• 

l 12 .2 .2 6 0 • 1C .9 .2 23 • 5.1 .2 135 •• 1 1,2 3 .21+ 257 • .33 .23 161+ .. • 1 '+ , 21 321+ 
2 10.0 • 1 276 • 10 ... .1 187 . 2,6 .1 293 •• 2 1.1+0 • 12 65 • 1.1+6 ,13 313 • .12 ,09 287 
3 lt. 2 .1 112 • ,. • 3 .1 21 • 1.8 .o 123 •• 3 .7 3 • 10 251 • .65 .09 173 .. .11 • 01+ 21+6 .. 1,2 • 1 288 • 2,6 .1 232 • 1.1 .o 320 •• lt .33 • 06 1+6 • .22 ,09 315 • .13 .06 96 

• • 
•• 

••• ANNUAL Y••• 

2728 DAYS . 2728 DAYS • 2731 DAYS •• 2726 DAYS • 2728 DAYS .. 2731 DA YS 
•• 

1 12 .o .2 10 3 • 17 .2 .1 22 • 6,2 .1 11+1 •• 1 .79 .17 195 • .61+ .12 60 • , 0 8 .12 225 
2 10.1 • 1 30 3 • 1i. • 7 ,1 207 • '+ .9 .1 286 •• 2 .89 .09 11+ • 1.93 .13 25 6 • • i.6 .07 266 
J 5,2 .1 11+3 .. 6,3 .1 lt'3 • 2. '+ .o 118 •• 3 .66 .07 168 • .66 ,07 88 • .16 • 01+ 167 .. 1.1 , 1 31t7 . 1,9 .o 25~ • .7 .o 320 .. ,. .2 8 .06 25 • .21 .05 262 • .o 6 .03 118 

• • 
•• 

'° '° 



..... 
0 
0 

FRD TABLE-F- b- 1 

••• SUNSPOT MINIMUM PHASE • •• R'-1 3 

STATION - FREDERIC~SBURG ( U.S.A. , PERIOD JAN 1 1956 - MAR 31 1976 
LATITUDE= 38,2CN LONGITUDE= 77.37W (INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A R H A R 1 0 N I C S .. L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
X - IUNIT=1 NTI . y - (UNIT =1 NTI • z - IUNIT=1 NTI .. X - IUNIT=1 NTI • y - 1 UNIT=1 NTI • z - IUNIT=1 NTI 

N AHP. tP,E, PHASE • AHP. tP,E. PHASE • AHP. tP,E. PHASE •• N AHP. tP • E, PHASE • AHP • ,tP.E. PHASE • AMP • !P • E • PHASE 

------------------------------------------------------------------··----------------------------------------------------------------~-•• 
•• 

••• SEASON J ••• 

3(2 OAYS • 302 DAYS • 305 OAYS •• 30 2 OAYS • 302 OAYS • 305 DAYS 
•• 

1 7.0 .3 128 • 15,0 .3 2~ • 3.9 .1 11+1 •• 1 .39 • 30 106 • 1.1+1 .35 67 • .20 .16 231 
2 6,9 • 2 335 • 11+ .6 .3 225 • I+. 6 .1 269 •• 2 • 61+ ,23 333 • 1.91+ .26 237 • .63 .12 272 
J 5,ù ,2 172 • 6.G .1 73 • 2. I+ ,1 121+ •• 3 .57 .19 172 • .63 .15 59 • .22 .10 117 .. 1,6 • 1 21+ . 1,2 ,1 301+ • • I+ .1 333 •• 4 ,31 .11 30 . .21 ,12 1'36 • • 0 3 .06 264 

• • 
•• 

••• SEASON E ••• 

336 OAYS • 336 DAYS • 337 DA YS •• 336 DAYS • 336 OAYS • 337 DA YS 
•• 

l 7.7 .3 98 • 11.0 .J 33 • 3.6 ,2 136 •• 1 1,6C ,29 183 • .90 • 33 99 • .35 .19 301 
2 7.0 • 1 JO 6 • 11.5 .3 216 • 3,0 .1 294 •• 2 1.1+1 • 16 19 • 2,50 .33 270 • .JI+ .09 298 
3 3.& • 1 151 • ... '3 .2 55 • 1.8 .o 123 •• 3 .9 6 • 16 186 • .99 .26 '36 • .2 9 • 01+ 191 .. 1,ù • 1 31+2 • 2.0 ,1 253 • .7 .1 32 5 •• I+ .J 6 • 12 58 • .55 .11+ 261 • • 0 I+ .06 242 

• • 
•• 

••• SEASON O ••• 

31+6 OAYS . 31+6 OAYS • 33'3 OAYS •• 346 OAYS • 31+6 DAYS • 33'3 OAYS 
•• 

l 6.1 ... 66 • ... 9 .2 45 • 3.1 .1 141+ •• 1 ,87 • 45 227 • • 1 .. .26 145 • • 16 • 14 Zl+lt 
2 6.7 • 1 27 2 . 6.6 ,1 1'32 • 2.1 .1 3D2 •• 2 .6 6 ,16 52 • 1,23 ,13 299 • .o 4 .o9 125 
3 3.3 .z 94 • 3 ... .1 15 • 1.3 .o 131 •• 3 ,1+6 • 17 2311 • .34 ,15 125 • ,16 .D5 299 .. 1.1 • 1 277 • 2 ... .1 21' • .7 .o 3D '3 •• I+ .22 .12 74 • ,24 ,12 336 • .o 6 • 04 59 . . 

•• 
••• ANNUAL Y • •• 

966 OAYS • '366 DAYS • '381 OAYS •• 986 OAYS • 986 DAYS • '151 OAYS 
•• 

1 6.3 .2 96 • 1 o. a • 2 33 • 3.5 .1 141 •• 1 .11 .1 'l 186 • .64 .17 78 • • 1 q • 0 q 271 
2 6.2 • 1 30 3 . 11.1 .1 213 • 3.2 .1 294 •• 2 .83 .08 13 • 1. 74 .11 263 • ,JO .06 276 
3 3.3 • 1 141+ • I+. 3 .1 53 • 1,8 .o 125 •• 3 .63 ,D8 18'1 • .62 ,10 65 • .09 ,03 178 

• 9 .o 3'+4 • 1.6 .1 247 • • 6 .o 320 .... .28 .05 411 • .26 .os 266 • .o 1 .oz 31+6 

•• 
•• 



FRD TABLE-F-b- 2 

SUNSPOT ASCENDING PHASE R."'94 

STATION - FREDERICKSBURG ( U.S.A. ) PERIOD JAN 1 1956 - '1AR 31 1976 
LATITUDE= 38.20N LONGITUDE= 77 • 37 W (INTERNATIONAL DISTURBED DAYS EXCLUDEOI 

S O L A R HAR~ONI C S .. L U N A R H A R H O N l C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
X - (UNIT=1 NTI • y - CUNIT=1 NTI • z - CUNIT=1 NTI •• X - CUNIT=1 NT) • y - CUNIT=1 NTl • z - (UNIT=1 NTI 

N AHP. !:PoEo PHASE • AHP. tP. E. PHASE • AHP. !;P.E. PHASE •• N AHP. !;P.E. PHASE • AMP. ,tP 0 E0 PHA SE • AHP. ,!D.E • PHASE 

------------------------------------------------------------------··----------------------------------------------------------------~-•• 
•• 

••• SEASON J ••• 

203 OAYS • 203 DAYS • 204 DAYS •• 203DAYS • 203 DAYS • 204 DAYS 
•• 

1 9.5 • 4 135 • 19.5 .5 23 • 5.8 .3 149 •• 1 1 .58 • 47 155 • 2.19 .58 38 • . 2 6 .35 1 
2 9.4 .2 332 • 17 .3 • 4 221 • 5.7 .2 287 •• 2 1.66 .26 313 • 3.10 • 41 224 . 1.1 8 .21+ 295 
3 6 .4 • 2 16't . 7.7 .3 70 • 2,7 .1 122 •• 3 • 9't • 25 135 • 1.26 .31 48 • . 2 0 .15 111+ 
4 1.9 .1 28 • 1.1 .2 32& • .2 .1 335 •• 4 .14 • 15 256 • .13 .21 2't'- • .12 .15 110 

•• 
•• 

••• SEASON E ••• 

201 DAYS • 201 DAYS • 20 1 DA YS •• 201 DAYS • 201 OAYS • 201 DAYS 
•• 

1 12.2 ... 101 • 16.9 • 5 22 • 5.7 . .. 13't •• 1 1.25 • lt3 167 • 1.21 ,50 9'- • . 6 2 • 38 139 
2 9.6 • 2 306 • 13.6 .3 210 • 4. 5 .2 281+ •• 2 1 .39 • 26 16 • 2.55 ,31t 256 • . 66 • 21+ 309 
3 4.5 .3 15 3 • 6.lt .3 51 • 2.2 .1 115 •• 3 1.05 • 33 184 • 1.31 .37 83 . . 5 2 .11 155 .. 1.0 .3 6 • 2.3 .1 26ft • .9 .1 326 .... ,29 • 29 342 • .53 ,14 26 5 • .21 ,13 22 

• • 
•• 

••• SEASON D ••• 

201 DAYS • 201 DAYS • 201 DAYS •• 201 DAYS • 201 DAYS • 201 DAYS 
•• 

1 9.2 .3 73 • 6.8 • ft 2f, • 4. 4 .2 134 •• 1 1.eo • 37 196 • .38 • 42 !12 • .31 ,1 9 308 
2 8 .4 .3 271 • 9,9 .2 184 • 2.6 .1 295 ... 2 1.43 .31 27 .. 1.11 .23 283 .. .23 ,12 324 
3 3.3 .2 100 .. 4 .o .1 13 .. 1.7 .1 121 ... 3 ,93 .20 229 • .95 ,12 10 8 • ,12 .06 212 
4 .8 .2 260 • 2.4 .1 215 .. 1.0 .o 30 9 ... 4 ,52 • 17 40 • ,53 ,12 282 • • 0 5 ,05 280 

•• 
•• 

..... ANNUAL Y ••• 

&05 OAYS .. 605 DAYS .. 606 DAYS ... 605 DAYS .. 605 OAYS • &06 DAYS 
•• 

1 9.4 .2 10 J • 15,1 ,3 23 • 5.3 .z 139 •• 1 1.61 • 22 180 • 1.22 .36 54 • • 0 7 • 20 126 
2 6.3 .1 304 • 13.J • 2 208 • 4. 3 .1 287 •• 2 1.38 .15 359 • 2.41 ,17 248 • .72 , 12 300 
3 lt.3 .1 147 .. 5.6 .1 51 • 2.2 .1 119 •• 3 .86 .11+ 183 • 1.17 .15 78 • .26 .os 150 
4 .8 .1 5 • 1.5 • 1 253 • .7 .1 319 . ... .25 .13 12 • .40 .12 277 • • Q 8 .07 lt9 

•• 
•• ..... 

0 ..... 



...... 
0 
N 

FRD TABLE- F- b - 3 

••• SUNSPOT MAXIMUM PHASE • •• R.""1 36 

STATION• FREDERICKSBURG 1 u.s.A. 1 PERIOO JAN 1 1956 - 11AR 31 1976 
LATifUDE= 38,20N LONGITUDE= 77.37W !INTERNATIONAL DISTURBEO DAYS EXCLUDEDI 

S O L A R H A R M O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-X • IUNIT=1 NTI • y - IUNIT =1 NTI • Z - 1 UNIT=1 NTI •• X • (UNIT=1 NT 1 • y - (UNIT=1 NTI • z - (UNIT=l NT> 
N AHP. tP.E. PHASE • AHP. tP• E. PHASE • AHP. tP.E. PHASE •• N AHP • tP .E • PHASE • AHP. tP,E. PHASE • Al1P, tP,E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

501 DAY S • 501 OAYS • 502 OAYS •• 501 OAYS • 501 OAYS • 502 OAYS 
•• 

1 11.5 ... 133 • 21.9 .2 22 • 6.3 .2 1'+3 •• 1 1 .29 ,lt2 117 • .89 ,21 30 • .47 .21 71 
2 10,9 .2 32 7 • 19,7 .2 216 • 6.9 .1 287 •• 2 .86 • 17 309 • 2.32 .22 235 • .64 ,15 274 
3 6.9 .2 157 • 8,0 .1 64 • 2,9 .1 116 •• 3 ,70 ,18 151t • .96 ,14 69 • . 2 6 .15 113 .. 1.9 .2 19 • 1.0 .1 320 • ... • 1 318 .... .28 • 19 356 • .16 • 10 253 • , 18 .11 220 

•• 
•• 

••• SEASON E ••• 

509 OAYS • 509 OAYS • 512 OAYS •• 50 9 OAYS • 509 OAYS • 512 OAYS 
•• 

1 15. 3 • 3 10 3 . 19,7 .2 22 • 6.7 .2 136 •• 1 1,71 • 30 179 . 1.61 • 21 88 . , 6 7 • 2 0 223 
2 11.1 • 2 Jd, . 1 S , u .J 209 • 5,2 .2 288 •• 2 1,4P, .23 9 . 2 , 98 ,3 0 2'56 . . 52 , 23 317 
3 5.3 . 2 14'l . 7,4 • 1 49 • 2.7 .1 117 •• 3 1, 0 9 ,17 196 • 1,2 9 ,13 95 • , 5 1 ,07 171 .. 1.1 .1 31t6 . 2.1 .1 257 • ,9 .1 323 •• 4 .44 ,15 31 • .33 ,12 270 • • ù 8 • 0 8 4Q ... 

•• 
... SEA.3ü N D ••• 

~~o JAYS .. 500 OAYS . 5G • DA YS .... 5CC DAYS .. 5 C} DA YS . 5CQ OAY S ... 
1 12.2 .2 93 • 11,9 .3 20 .. 4.9 ,2 129 ... 1 1.lt3 ,26 274 .. . 60 ,26 14 2 • • 2 6 ,17 200 
2 9.7 .1 277 .. 10 .4 .2 189 • 3,C ,1 294 ... 2 1. 3'l .15 76 • 1. '+ 9 . 16 321 • ,il .1 0 253 
3 ... 0 • 1 113 • 4,4 .1 23 • 2,0 • G 1Z3 ... 3 , 76 ,15 256 .. , 63 .1 2 183 .. , 2 1 .04 25~ 
4 1.2 , 1 292 . 2 , 8 ,1 233 • 1,1 • 0 32 0 •• 4 .22 ,06 60 . ,1 6 ,12 32t. .. • 1 7 .0 5 10 3 

•• ... 
••• AN NUA L Y •• • 

1510 OAYS • 1510 OAYS • 1514 DAYS • • 1510 DAYS • 1510 DAYS • 1514 OAYS 
•• 

1 12.2 .2 105 • 17.8 .1 21 • 6.0 .1 137 •• 1 .6 8 ,24 181 • • 77 ,12 83 • • 1 'l ,09 166 
2 9.9 .1 301t • 14,7 .1 209 • 5,0 .1 288 •• 2 • 7'l .12 18 • 1.67 ,11+ 260 • . 3 7 .10 268 
J 5.2 .1 11t4 • 6 ,4 • 1 49 • 2.5 .o 119 •• 3 • 6 .. .09 200 • ,70 .07 98 • . 2 1 ,05 170 .. 1,1 ,1 31t 7 • 1,9 .a 255 • ,8 .o 321 .. ,. .2 8 .oe 26 • .21 ,05 273 • . 0 5 • 0 J 134 

•• 
•• 



FRD TABLE-F- b- 4 

SUNSPOT DESCENDING PHASE R."'10 

STATION - FREDERICKSBURG ( u.s.A. 1 PERIOD JAN 1 1956 - MAR 31 1976 
LATITUOE= 38.20N LONGITUDE= 77.37W CINtERNATIONAL OISTURBED OAYS EXCLUOEOI 

S O L A R H A R M O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - IUNIT =1 NTI • l - (UNIT=1 NTI •• X - IUNIT=1 NTI • y - IUNIT=1 NT> • z - CUNIT=1 NTt 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP • tP • E. PHASE • A HP • .tP • E. PHASE • AHP. tP.E • PHASE 
------------------------------------------------------------------··----------------------------------------------------------------~-•• 

•• 
••• SEASON J ••• 

1019 DAYS • 1019 DAYS • 1020 DAYS •• 1019 OAYS • 1019 DAYS • 1020 DAYS 
•• 

1 8.'l .2 132 • 11.0 .2 31 • 5.8 .1 150 •• 1 • 81+ • 22 158 • 1.11+ .22 35 • .23 • 15 151 
2 9.1 .2 331 • 11+ ... .1 222 • 5.6 .1 261+ •• 2 • 81+ .20 31+2 • 1.99 .15 236 • .82 .10 275 
3 5.8 .1 163 • 5.7 .1 65 • 2 ... .o 126 •• 3 .88 .12 11+7 • .68 .13 45 • .18 .os 98 .. 1.7 .1 27 • 1.0 .1 317 • .2 .o 316 .... .o 9 .os 19 • .16 .11 274 • .01 .05 308 

• • 
•• 

••• SEASON E ••• 

1015 DAY$ . 1015 DAYS • 1018 OAYS •• 1015 OAYS • 1015 OAYS • 1018 DAYS 
• • 

1 11 ... • 2 99 . 13.7 .2 3; • 5.2 .1 11+1+ •• 1 1.0 9 .19 168 • .53 .16 68 • .37 .13 292 
2 9.1 • 1 30 7 • 10.s .2 211t • .. • 0 .1 286 •• 2 1.18 • 12 355 • 1. 79 .20 276 • .37 .07 305 
3 ..... .1 151 • l+.9 .1 '+0 • 2.1 .1 116 •• 3 .95 .09 180 • .55 .09 77 • .19 .06 168 .. .9 .1 359 • 2. 1 .1 25; • .7 .o 321 .... .21 .06 20 • • 30 .10 260 • .12 .05 326 

• • 
•• 

••• SEASON O ••• 

1008 OAYS • 1008 DAYS • 1009 DAYS •• 1008 OAYS • 1008 OAYS • 100 'l OAYS 
•• 

1 8.6 .2 75 • 6.1+ .2 l+J • ... 1 .1 11+1 •• 1 1.0 5 .27 21+0 • • 51+ .19 20 2 • .31 .13 336 
2 8.3 .1 275 • 7.9 .2 193 • 2.5 .1 2% •• 2 1.32 .13 57 • 1.22 .17 322 • .12 .06 271+ 
3 3.5 .1 10 8 • 3.1 .1 1; • 1.s .o 125 •• 3 .63 .11 21+3 • .51 .09 159 • .11 .03 279 .. 1.0 .1 281 . 2 ... .1 222 • .9 .o 317 .... .1 7 .09 lt1 • .21 .08 336 • .11 • 01+ 79 

• • 
•• 

••• ANNUAL Y••• 

3ù<+2 LlAYS . 30<+2 DAYS • 301+7 OAYS •• 3042 OAYS • 301+2 OAYS • 301+7 OAYS 
• • 

l 8.9 .1 10 2 • 12. lt .1 3<+ • 5.0 .1 11+5 •• 1 .81 .13 192 • • l+O • 11 55 • • 11+ .07 300 
2 8.1 • 1 30 6 • 10.8 ,1 213 • 4 • 1 .o 28 7 •• 2 .91+ .06 17 • 1.1+2 • 10 270 • .1+1+ • Olt Z&I+ 
3 ,._ 2 .1 11+6 • ... 3 ,1 4; • 2.0 .o 123 •• 3 .6 7 .06 183 • .1+1 ,07 85 • .08 .03 153 .. .9 .o 356 • 1. 5 .o 250 • .6 .o 318 .... ,16 .os 29 • .18 • 01+ 266 • • 0 .. .03 18 

• • ,_.. •• 
0 
w 



,..... 
0 
.Ç--

FR.!) TABLE-G-1 

••• O.Os CP ~ .5 ••• 
S TATl ùN - FREDERlCKiBURG 1 U,S,A. ) PERIOD JAN 1 1956 - l!AR 31 1976 

LATITUDE= 36.20N LONGITUDE= 77,37M !INTERNATIONAL DISTURBEO OAYS INCLUOEDI 

S O L A R H A R '1 0 N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
X - 1 UN l T=1 ,,,r, • y - IUNIT=1 NTI • z - IUNIT=1 NT) • • X - CUNIT=l NT 1 • y - IUNIT=1 NTI • z - (UN IT-=1 NT> 

N AHP, tP,E, PHASE • AHP, ±P, E • PHASE • AHP. !P,E. PHASE •• N AHP, ±P • E, PHASE • AHP, ±P,E. PHASE • AHP, !P,E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• .. 
••• SEASON J ••• 

1154 OAYS • 1154 OAYS • 1159 OAYS •• 1154 OAYS • 1154 OAYS • 1159 OAYS 
•• 

1 6,8 , 1 132 . 17.7 • 1 21+ • I+. 3 .1 130 •• 1 1.0 5 • 11 140 • 1.28 ,14 45 • .37 ,10 130 
2 8,8 • 1 331 . 15,7 .1 22+ • 5.3 .1 290 •• 2 ,96 • 10 335 • 1.99 , 11 239 • • 7 3 ,07 282 
3 5,9 ,1 166 • 6,9 .1 &ô • 2.7 .o 123 •• 3 ,8 3 .09 153 • .93 ,09 47 • ,25 , Olt 106 ,. 1,6 • 1 23 . 1.2 .1 307 • ·" .o 32'+ •• 4 ,20 ,06 2 • .16 ,07 268 • , 0 7 .03 284 

•• 
•• 

••• SEASON E ••• 
l J 93 DAYS • 1093 OAYS • 1096 DAYS •• 1093 OAYS • 1093 OAYS • 1096 OAYS 

•• 
1 12, 0 , 1 10 '+ . lit ,2 .2 22 • 3.9 .1 122 •• 1 1,32 .13 172 • .61 ,22 97 • .25 .07 275 
2 9,1 , l 30 5 • lt,4 .2 213 • 3,7 .1 291 •• 2 1,30 .11 11 • 2.05 , 22 276 • • 2 4 .05 326 
3 4. 1 , 1 152 . 5,9 .1 46 • 2.3 .o 119 •• 3 ,69 .08 190 • .93 ,13 93 • .26 • 04 176 .. 1,1 .1 357 • 2,3 .1 250 • .6 .o 319 •• lt .21 .08 34 • .32 .09 263 • .09 .03 332 

• • 
•• 

••• SEASON D ••• 

1232 DAYS • 1232 OAYS • 1229 OAYS •• 1232 OAYS • 1232 OAYS • 1229 OAYS 
•• 

1 8 ... • 1 8'+ • 7.1 .1 22 • 3,0 .1 126 •• 1 1 .o 7 .14 237 • .62 .06 11o5 • • 1 4 ,06 254 
2 8.2 • 1 2 77 • 8,3 .1 193 • 2,5 .o 300 •• 2 1.16 .09 57 • 1.20 , 11 315 • , 0 9 .05 270 
3 3.4 • 1 10 3 • 3,6 • 1 20 • 1.6 .o 125 •• 3 ,6 8 • 07 21t0 • .47 • 07 155 • .17 .03 273 .. 1.0 • 0 286 • 2 ,4 .o 221 • .9 .o 311t •• 4 .23 .05 48 • .23 , 04 325 • .11 ,02 90 

•• 
•• 

••• ANNUAL Y ••• 

3479 OAYS . 3479 OAYS • 31+84 OAYS •• 3479 OAYS • 31o79 OAYS • 3464 OAYS 
•• 

1 9,2 • 1 10 b . 12,8 ,1 23 • 3,7 .o 126 •• 1 .84 .06 182 • .60 .06 83 • , 0 9 ,05 202 
2 8.0 .1 30 4 . 11,5 ,1 213 • 3.8 .o 293 •• 2 ,94 ,05 15 • 1.45 ,09 269 • .32 .03 267 
J 4,0 • 0 146 • 5,2 ,0 45 • 2,2 .o 122 •• 3 ,&lt .05 166 • .57 ,04 63 • .09 ,02 167 
4 1.0 .o 352 • 1,7 .o 247 • ,7 .o 316 •• lt .22 • Olt 25 • .21 ,03 262 • • 0 J ,02 & 

•• 
•• 



FRD TABLE-G- 2 

••• .5< CP :S 1.2 • •• 

STATION - FREDERIC~SBURG < u.s.A. 1 PERIOO JAN 1 1956 - MAR 31 1976 
LATITUDE= 311.20N LONGITUDE= 77,37W (INTERNATIONAL OISTURBEO DAYS INCLUOEOI 

S O L A R H A R 11 0 N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNI T=1 NTI • y - (UNIT=1 NTI • z - (UNIT=1 NTI •• X - (UNIT=l NTI • y - 1 UNIT= 1 NTI • z - I UNIT= 1 NTl 

N AIIP. tP.E. PHASE • AHP. tP. E. PHAS ë: • AHP. tP.E. PHASE •• N AHP, tP. E. PHASE • AHP, tP, E, PHA SE • AHP, ,tP,E, PHA SE 

------------------------------------------------------------------··----------------------------------------------------------------~-•• 
•• 

••• SEASON J ••• 

1011t OAYS • 1011t OAYS • 1019 OAYS •• 1011t OAYS • 1011t OAYS . 10 19 OAYS . . 
1 9.7 .3 132 • 18,8 ,1 31 • 7.9 • 2 160 •• 1 • 7 9 • 31 125 • 1.10 .16 3 4 • , 3 1 • 17 41 
2 9.6 .1 331 • 16.5 .3 218 • 6 • 7 .1 283 •• 2 • 76 .13 317 • 2,24 ,30 2J 2 • , 7 1 .1 2 2E: R 
3 6.0 .1 159 • 6.o .2 69 • 2.5 .1 120 •• 3 ,76 • 12 1 lt 7 • ,7 2 .20 68 • .1 6 ,07 10 5 .. 1.1 .1 23 • .6 .1 330 • .1 .1 295 .. " ,18 • 11 21 • .15 .09 273 • . 05 .06 191 

• • 
•• 

••• SEASON E ••• 

1037 DAYS • 1037 OAYS • 1039 OAYS •• 1037 OAYS • 1037 DAYS • 1039 OAYS 
•• 

1 11.0 .2 96 • 15,9 .3 31:> • 7.1 .2 1"8 •• 1 1,27 • 27 187 • .87 • 31+ 65 • ,14 ,20 271+ 
2 9.lt .2 30 7 • 13, 0 .2 211 • ". 7 .1 281t •• 2 1 • 31+ .19 2 • 2 ,19 .22 25 3 • . 5 9 ,13 29 ·~ 
3 lt.6 .1 lit 9 • 5.2 .2 lt6 • 2.2 .1 119 •• 3 .91t .15 171t • .82 .17 77 • • J 0 • 07 170 
lt .8 .1 31tlt • 2.2 .1 260 • .7 .o 325 •• 4 .26 ,08 27 • 

·" 3 
• 11 265 • ,10 ,04 357 

•• 
•• 

••• SEASON O ••• 

955 OAYS • 955 OAYS • 952 OAYS •• 955 OAYS • 955 OAYS • 952 DA YS 
•• 

1 10.1 .2 66 • 6.5 .2 .. ,. • 5.6 .1 146 •• 1 .96 • 21t 2 ltll • .31 .22 218 • • 13 • 1 lo 31 5 
2 6.5 .1 272 • 9 .lt .2 168 • 2.7 .1 269 •• 2 1.10 • 11t 57 • 1.26 ,19 313 . • D 8 .0 8 2 % 
3 3.6 .1 112 • 3.5 .1 lit • 1.6 .o 123 •• 3 • 61 .12 2 lt7 • • lt8 .12 11+ ~ • .11 .05 27 9 
I+ .9 .1 281 • 2,6 .1 227 • .9 .o 317 .. " .13 • 06 61t • .28 ,12 32 2 • . D7 .0 5 5 0 

•• 
•• 

••• ANNUAL Y ••• 
3006 OAYS • 3006 OAYS • 3010 OAYS •• 300 6 OAYS • 3006 OAYS • 30 1 0 OAYS 

•• 
1 9.5 .2 98 • 11t.5 .1 35 • 6.9 .1 152 •• 1 • 7 3 .19 190 • .60 ,15 i.e • • 1 0 , 10 35 4 
2 11.1+ .1 30 5 • 12.8 .1 208 • ". 7 .1 261t •• 2 .66 .11 10 • 1.11 ,15 2 56 • • 1, 7 • 0 6 2 81 
3 lt.6 .1 11+5 • lt,6 .1 1+8 • 2.1 .o 120 •• 3 .63 .01 181 • .60 ,06 8 8 . ,1 2 .04 161 
I+ • 9 .1 351 • 1.6 .1 25 1t • .6 .o 319 .... .16 .07 38 • .26 .06 264 • . 0 3 .03 2 4 

•• 
•• ...... 

0 
v, 



...... 
0 

"' 
FRD TABLE-G-3 

••• C > 1. 2 • •• p 

STATION - FREOERICKSBURG , u.s.A. 1 PERIOO JAN 1 1956 - HAR 31 1976 
LAT IT UOE= 311 • 20N LONGITUOE= 77.37W (INTERNATIONAL DISTURBED DAYS INCLUOEOl 

S O L A R H A R ~ 0 N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------------------------------~-
)( - IUNI T=1 NTI • y - IUNIT =1 NTI • z - IUNIT=1 NTI •• X - IUNIT=1 NT 1 • y - (UNIT=1 NT> • z - IUNIT=1 NT) 

N A"P• tP.E. PHASE • A"P• tP.E. PHASE • A"P• tP.E. PHASE •• N AHP. tP • E. PHASE • AHP • .tP.E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

231+ DAYS • 231t DAYS • 233 DAYS •• 231t DAYS • 234 OAYS • 233 DAYS 
•• 

1 17.9 1.4 156 • 19.7 1.1 1+3 • 27.3 1.6 192 •• 1 .93 1.53 71+ • 1.23 1.19 53 • 1.76 1.76 161+ 
2 16.2 1.0 323 • 15.6 .7 210 • 10.1 .6 265 •• 2 .97 1.05 2 66 • 2.26 .75 217 • 2 • C 5 • 91 21+0 
3 7.6 .6 11+3 • 4.3 .5 6~ • 2.3 .4 118 •• 3 .95 .63 71 • .56 • 51+ 45 • .71 .50 336 
'+ .8 .5 114 • 1.5 .5 31t1 • .2 • I+ 305 •• 4 .52 .56 11+1+ • • 51+ .56 249 • .61 .50 219 

•• 
•• 

••• SEASON E ••• 

363 OAYS • 363 OAYS • 363 OAYS • • 363 OAYS • 363 OAYS • 363 DAYS 
•• 

l 12. 7 .7 10 7 • 16.3 .7 63 • 21.2 1.0 166 •• 1 1.36 • 71+ 121 • 1.60 .76 45 • .~6 1.05 276 
2 11.7 .5 299 • 12 .o .5 206 • 6.9 .6 260 •• 2 .67 .49 346 • 3.50 • 50 252 • 1.15 .64 326 
3 7.1 .5 151 • 4.5 • 4 29 • 2.3 • 4 101 •• 3 1.21 .52 163 . • 74 .42 105 • .88 .1+1 109 .. .5 .3 8 • 2.6 .3 271 • .6 • I+ 348 •• 4 • 0 4 • 32 190 • .21 .33 189 • • 31 .39 212 

• • 
•• 

••• SEASON O ••• 

271 OAYS • 271 OAYS • 271 DAYS •• 271 DAYS • 271 DAYS • 271 DAYS .. 
1 13.1 1.1 6G • 12.6 1 ... 93 • 16.5 1.1 178 •• 1 1.05 1. 14 11 • 1.38 1.53 100 • 2. 10 1.22 '31+ 
2 10.2 .6 268 • 9.3 ., 173 • 2.3 .6 266 •• 2 .73 .61 1+3 • 1 .21 • 71 325 • .~3 • 63 20 
3 4. 1 • 4 12 3 • 2.1 .4 342 • 2.5 • 4 110 •• 3 1. 13 • 1+2 21+3 . .48 • 49 14C • ..... .39 316 .. .6 .5 269 • 2.6 .5 233 • 1.3 .3 316 •• 4 • 61+ .1+9 23 • .22 .54 18' • .H • 30 57 

• • 
•• 

••• ANNUAL Y ••• 

866 DAY S • 866 OAYS • 867 OAYS •• 666 OAYS • 868 DAYS • 667 DAYS 
•• 

1 11.3 .7 110 • 16.1 .6 63 • 21.3 .6 186 •• 1 .50 • 74 84 • 1.61 .61 66 • • " 5 .10 15 3 
2 11.6 .4 30C • 11.6 .3 201 • 6.3 .3 281 •• 2 .62 • 39 4 • 2.13 .36 25'3 . . 8 3 • 32 30 7 
3 6.2 • 3 143 • 3 .2 .2 31+ • 2 .1+ .2 10 6 •• 3 .64 .26 165 • • 57 .2& 104 . . 2 1+ • 21+ .. 7 
4 .1 .2 13 • 1.9 .2 267 • .7 .2 327 •• 4 .2 3 • 22 63 • .25 .21 213 • • 34 .24 213 

•• 
•• 



FRD TABLE- H-1 and H-2 

L U N A R H A R M O N I C S 

STATION - FREDERICKSBURG ( U.S.A. 1 PERIDD JAN 1 1956 - HAR 31 1976 
LATITUDE= 38.20N LONGITUDE= 77.37M (INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

PERIGEE+ 3 DAYS •• APOGEE+ 3 DAYS 

---------------------------------------- -------------------------··----------------------------------------------------------------~-X - IUNIT=1 NTI • Y - (UNIT=1 NTI • Z - (UNIT=1 NTI •• X - (UNITz1 NTI • Y - (UNIT=1 NTI • Z - IUNIT=1 NTt 
N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------··----------------------------------------------------------------~-•• 
•• 

SEASON J 

510 DAYS • 510 DAYS • 512 OAYS •• 500 DAYS • 500 OAYS • 499 DAYS 
•• 

1 1.31 .22 153 • 1.34 .28 33 • .12 .14 26 •• 1 .68 .25 137 • .11 .32 1 • .26 .21 158 
2 1.16 .28 348 • 2.57 .22 229 • 1.00 .15 283 •• 2 ,75 .17 319 • 1.85 ,32 216 • .91 ,18 271 
3 1,05 ,13 161 • 1.10 .15 48 • ,33 .10 127 •• 3 ,62 ,19 138 • .96 ,19 30 • ,21 .11 107 
4 ,13 ,13 31 • .28 ,13 245 • ,12 ,07 255 •• 4 .20 .12 13 • .26 .16 256 • ,06 .07 162 

•• 
•• 

SEASON E 

530 DAYS • 530 DAYS • 530 OAYS •• 511 OAYS • 511 OAYS • 512 OAYS 
•• 

1 2.13 ,31 184 • 1.29 .23 78 • ,34 ,19 2 •• 1 1,45 .31 175 • 1.28 .28 81 • .36 ,33 273 
2 1,54 .30 15 • 3.24 .35 276 • .62 .15 313 •• 2 ,87 ,15 1 • 2.63 .34 266 • .43 ,13 321 
3 1.os .16 200 • 1.2c .12 111 • .40 .os 111 •• 3 .92 .16 196 • .82 .23 12s • .35 ,08 113 
4 .37 ,18 29 • ,38 .18 276 • .14 .06 2 •• 4 .20 .14 60 • ,12 .13 285 • .06 .08 303 

•• 
•• 

SEASON 0 

523 OAYS • 523 OAYS • 519 OAYS •• 521 OAYS • 521 OAYS • 519 OAYS 
•• 

1 1.24 .22 250 • .5 9 .29 189 • ,37 ,19 304 •• 1 .82 .25 228 • .49 ,25 207 • ,24 .16 283 
2 1.39 .21 74 • 1,81 .26 318 • .05 .08 268 •• 2 1,09 ,21 39 • 1.16 ,22 310 • .05 .12 346 
3 .96 .14 262 • ,66 .14 17 C • , 24 .07 273 •• 3 ,63 .20 227 • .45 .17 142 • ,10 ,05 265 
4 .3 2 ,11 78 • ,3 8 .08 157 • . 22 ,05 85 •• 4 ,29 .os 26 • .23 .12 279 • .06 ,05 88 

•• 
•• 

ANNUAL Y 

1563 DAYS • 1563 OAYS • 1561 OAYS •• 1532 OAYS • 1532 OAYS • 1530 OAYS 
•• 

l 1.23 .13 194 • ,70 .15 64 • .24 .09 339 •• 1 ,85 .19 179 • .43 .09 59 • .18 .13 246 
2 1.12 ,11 28 • 2,17 .1, 271 • - ~5 .07 295 •• 2 .82 ,09 6 • 1.61 ,13 260 • ,43 .06 287 
J .se .06 2 04 • .7 ~ .Jg 99 • . 20 ,D4 175 •• 3 .64 .11 190 • .49 .14 90 • .15 .o5 159 
4 .26 .os 48 • .22 .og 293 • ,05 ,D3 43 •• 4 .23 .os 32 • .21 .01 273 • .01 .03 125 

•• 
~ 

0 
~ 



...... 
0 
cc 

FRD TABLE-H- 3 and ll-4 

L U N A R H A R M O N I C S 

STATI ON - FREDERICKSBURG ( U.S.A. 1 PERIOD JAN 1 1956 - HAR 31 1976 
LATITUDE= 38.20N LONGITUDE= 77.37W <INTERNATIONAL DISTURBEO OAYS EXCLUDEOl 

MOON RECCDING •• i·!OON APPROACHING 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTl . y - IUNIT =1 NTI • z - IUNIT=1 NT! •• X - IUNIT=1 NT 1 • y - IUNIT=1 NTI • z - IUNIT=1 NT! 

N AMP. !;P.E. PHASE . AMP. !P.E. PHAS~ • AMP. !;P.E. PHASE •• N AHP • !P .E • PHASE • AHP. j:P.E. PHASE • AHP. j:P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON J 

1+93 DAYS . 493 DA YS • 495 DAYS •• 522 OAYS • 522 OAYS • 525 OAYS 
•• 

1 • 80 • 32 125 . 1.66 ,23 49 • • 4 9 .20 75 •• 1 .67 .39 11+6 • 1.18 .31 69 • ,28 .15 185 
2 ,92 • 19 2 99 • 2 • 2'l , 30 233 • .~5 .15 262 •• 2 • 7 '+ • 22 31+2 • 1.% • 21+ 258 • • 5 3 • 11+ 305 
3 ,84 • 1'l 1 31+ . .73 ,15 31 • • 1" .12 q5 •• 3 .65 .13 162 • .82 .18 112 • .15 • 10 71+ 

" ,11 • 11+ 326 • .30 , lit 201 • • 0 8 .07 16'3 •• '+ .16 • 11+ 3 • .22 .13 360 • • 0 J .07 295 
•• 
•• 

SEASON E 

500 OAYS . sec DAYS • SCO DAYS •• 522 DAYS • 522 DAYS • 526 OAYS 
•• 

1 1.J1 • 37 160 . .6 5 ,27 41 • .61 .33 222 •• 1 .77 • JO 177 • • 80 • JI+ 132 • ·" 7 .17 230 
2 1.7é .16 356 . 2.27 ,18 21t1 • .37 .17 2'33 •• 2 1.21 .19 10 • 1.29 .21+ 271 • .J9 .12 291 
3 1. 1 I+ .16 163 • 1.13 .18 62 • .31 .12 150 •• 3 .q9 .11 182 • • 8'3 .16 55 • .21 .06 172 ,. • 2 8 • 12 6 • .56 ,1'+ 242 • • 1" • 0 8 351 .. " .29 .18 21 • .1+7 .13 271 • • 0 J .os 360 

•• 
•• 

SEASON D 

506 DAYS • 5C6 OAYS • 507 DAYS •• 505 OAYS • 505 OAYS • 501+ OAYS 
•• 

1 1. 12 .29 238 . .1+ 5 .27 'l9 • .20 .11 57 •• 1 .99 • 32 21+5 • .36 .JI+ 169 • .12 .19 252 
2 1,22 • 15 48 • 1.24 .17 306 • .15 • 0 8 257 •• 2 1.22 .11+ 67 • 1.00 .19 315 • .18 .13 271 
3 .5 3 .13 240 • • 54 ,13 139 • , 1 3 .os 253 •• J .5 3 .11 2 33 • • l+O .09 165 • .07 .06 308 ,. .27 .12 72 • .28 • 10 JO<+ • • 0 2 • 01+ 71+ .. ,. .11+ .09 J lt5 • .15 .09 31+0 • • 0 8 .07 82 

•• 
•• 

ANNUAL Y 

1'+99 OAYS . 11+99 DAYS • 15C2 DAYS •• 151+9 OAYS • 151+9 OAYS • 1555 OAYS 
•• 

1 • 7 9 .21 180 . .ao ,18 51+ • , 0 9 .11 128 •• 1 .59 • 21+ 190 • .57 .21 10 I+ • .26 .12 217 
2 1, 0 1 .10 3 60 • 1.68 ,12 21+9 • • ,. L+ .08 268 •• 2 .87 • 10 22 • 1.30 .16 273 • .36 .08 293 
3 ,6 7 .10 161+ • .63 , 0 6 67 • .11 .01 151+ •• 3 .66 .09 185 • • 53 ,09 93 • • 0 5 .05 132 
4 .17 .07 22 • .29 .08 21+8 • . n • 01+ 31 •• '+ .20 .09 5 • .22 .07 JO 3 • • 0 J .Ol l+O 

•• 
•• 
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FR.D T,\ llLE - I 

The o
1 

and N
2 

Tides De r ived Fr om Ho url y Magnetic Data of 

FREDERICKSBURG (1956-1976) . The Interna tional Disturbed Days have 

been Excluded From the Computa tions . 

··--- --··----
X y z 

Amp . ± p.e. Phase Amp . ± p. e . Phase Amp ± p . e . Phas e 
(nT) (nT) (nT) 

SEASON-J 

2025 days 2025 days 2031 days 

0.77+0.18 217° 0.97 + 0.25 132° 0.26 + 0.10 215° 

0.37 + 0.09 351° 0.43 + 0.13 257° 0 .15 + 0.09 325° 

SEASON-E 

2063 days 2063 days 2068 days 

0.15 + 0.15 181° 0.26 + 0.20 261° 0.30 + 0.13 296° -
0.46 + 0.09 4 7° 0.59 + 0.16 292° 0.12 + 0.07 27 3° 

SEASON-D 

2055 days 2055 days 2049 days 

0.62 + 0.12 176° 0.33 ± 0.14 138° 0.16 + 0.07 240° -
0.34 + 0.08 106° 0.30 ± 0.08 353° 0.02 + 0.05 239° 

ANNUAL-Y 

6143 days 6143 days 6148 days 

0.48 + 0.08 204° 0.43 + 0.10 144° 0.20 + 0.06 256° 

0.26 + 0.04 51° 0.35 + 0.07 293° 0.08 ± 0.04 300° 
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AGINCOURT (AGN) 
(January 1, 1932 to December 31, 1965) 

Agincourt magnetic observatory was built 
in 1898 some 18 km northeast of Toronto and 
about . 75 km south of the village of 
Agincourt. Using old records mean hourly H, 
D, Z data were obtained for the period 
1932-1965 and these only recently became 
available on magnetic tape . These data are 
analyzed to study Sq and Lat this mid 
latitude station. Harmonie coefficients for 
various groups in which the data were 
divided are given in the accompanying tables. 

SOI.AR VARIATION 

All solar harmonie coefficients computed 
from various groups are well determined. 
Their values given in Tables A, B, C, 
indicate that the first harmonie shows the 
maximum variations when more active days are 
added to the quiet time data. The largest 
variations of the amplitude of the first 
harmonie are noted for the Z component and 
the least for the Y component. The phase of 
the first harmonie also shows the largest 
variability with increasing activity and 
with seasons. The amplitudes of the first 
and second harmonies registered a decrease 
in winter with the addition of more active 
days in the quiet time data. On the whole 
seasonal changes in amplitude are largest in 
the Y component with maximum amplitude 
occurring in summer and minimum amplitude 
occurring in winter. For the Z component 
the maximum of the amplitude changes from 
summer to equinoxes with the addition of 
active days in the data analyzed. 

The diurnal variation graph drawn on the 
basis of the data from Table B are shown in 
Figure 1 AGN. The daygraph of X component 
displays an evening hump which is stronger 
in summer than in winter. Despite the fact 
that the disturbance variation has a 
stronger afternoon maximum in summer than in 
winter (Stagg, 1935; Meng and Akasofu, 1968) 
it seems that the afternoon hump at 
Agincourt (present even on daygraphs 
produced from International Quiet Days data) 
is most likely to be due to the tilt in the 
rectilinear model (R) of the Sq current 
system as described by Mayaud (1967, Fig. 
44). According to Mayaud a rectilinear 
model when tilted towards the higher or 
lower latitudes produces different kind of 
diurnal variation at the latitude of the 
focus of Sq and at the higher and lower 
latitude. It seems from the Agincourt 
daygraphs that the rectilinear model (R) of 
Sq is tilted towards lower latitudes in the 
morning (model T1) at the location of 

Agincourt in summer and produces a hump in 
the afternoon in the X variation. In winter 
the rectilinear model seems to be tilted 
towards higher latitudes (model Tm)to 
produce the morning hump in that ~eason 
(this hump is missing in the summer 
daygraphs). The evening hump may also be 
caused by the return currents (Meng and 
Akasofu, 1968) of the westward electrojet 
flowing in the oval, but the strength of the 
hump at Agincourt and at a higher latitude 
at Meanook is nearly the same and this 
observation strongly supports Mayaud's 
models . If the return currents were 
responsible for the evening hump in the Sq 
variation, the hump should be much stronger 
at Meanook than at Agincourt . 

The annual harmonie coefficients 
calculated for Table D (not given) revealed 
that in some years the amplitude of the 
second harmonie of the X component exceeded 
that of the first . In general this happens 
at stations close to the focus of Sq . This 
observation may indicate that in the years 
of sunspot minimum the northern Sq focus 
moves northwards and may be located at a 
considerably higher latitude than the 
average location. In Tables A and Ba small 
excess of the amplitude of the second 
harmonie of X and Y over that of the first 
in the winter season may also be because of 
the influence of electrojet currents on a 
weak Sq-system. These effects have been 
detailed in the case of College 
observatory. The range of diurnal variation 
at Agincourt is largest in the month of 
August in X and Y components with the 
equinoctial maxima for the Z component. 

No unexpected or unusual variation in 
the amplitude and phase of the harmonie 
coefficients is noted with increasing 
sunspot numbers or in different phases of 
the sunspot cycle. The largest changes in 
both the amplitude and the phase of the 
major harmonies take place when data are 
grouped in accordance with magnetic 
activity. Obviously most of the 
coefficients given in Tables G-2 and G-3 are 
highly contaminated with variations other 
than those originating from Sq currents. 

LUNAR VARIATION 

The 34 years' hourly data from Agincourt 
have produced some useful lunar harmonie 
coefficients of the X and Y components. The 
Z component harmonie coefficients are poorly 
determined in practically all groupings. 
Figure 1 AGN demonstrates the lunar 
variation based on the harmonie coefficients 
given in Table B. For X and Y components 
strong semi-diurnal waves are clearly seen. 



The semi-diurnal tidal line M2 nearly 
always possessed the largest amplitude among 
the four harmonies. The station is located 
north of the Sq focus, and as seen in case 
of several stations similarly located, the 
amplitude of M2 in summer is larger than 
in winter with the winter phase leading the 
summer phase by nearly 90° in both the 
horizontal components. The X component 
amplitude of M2 peaked during equinoxes 
and the Y component during the summer, 
especially in the month of August. 

0nly the M2 amplitude of the Y 
component registers a small but steady 
increase with increasing sunspot numbers. 
In case of other harmonies and other 
components both the increase and decrease in 
amplitude with increasing sunspot numbers 
have been recorded and this prevents any 
concrete conclusions. For the Y component 
the maximum amplitude of M2 occurred when 
the solar dise possessed the largest number 
of spots (Table F-b). 

With increasing magnetic activity the 
M2 amplitude of the Y component remains 
always well determined and a steady increase 
of the amplitude is quite well noted with 
the phase decreasing by nearly one to two 
hours from the low magnetic activity to the 
high magnetic activity group (Table G). 

The M2 amplitude of the X and Y 
components is larger when the moon 1s near 
perigee than when the moon is near apogee. 
Similarly the RECEDING moon produces a 
larger M2 amplitude than the APPROACHING 
moon. The extent of preponderance varies 
from season to season and is also different 
for the X and Y components. 

At this inland station most of the 
ionospheric and oceanic dynamo terms are 
ill-determined and those which are well 
determined have too small an amplitude to 
discern any details. 

Except during the equinoxes the 
01-tidal term of X and Y components is 
well determined at Agincourt. The amplitude 
of 01 in the X component does not change 
from sU!llliler to winter but in the case of the 
Y component the 01 amplitude in summer is 
over twice its value in winter. For both 
components a seasonal phase change of nearly 
two hours is also clearly noted. The N2 
tidal term of the Y component is well 
determined throughout the year. Although 
its amplitude remains nearly steady large 
changes in phase are noted from SU!llliler to 
winter (Table I). 
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AGN TABLE- A 

STHION - AGIN ,:OURT ( CANAOA 1 PERIOO JAN 1 1'l32 - DEC J1 1965 
LATITUDE= lt3.80~ LONGITUDE= 7'l.30W (INTERNATIONAL OISTUR8EO OAYS INCLUOEOI 

S O L A R HAR110N I C S •• L U N A R H A R 11 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
)( - (UNH=1 NTI • y - !UNIT=l NT! • z - ! UNIT=1 NTI •• )( - !UNIT=1 NTI • y - !UNIT=l NTI • z - !UNIT=1 NT) 

N AMP. tP.E, PHASE • A 11f', tf'. E. PHASE • Al1P, tP,E, PHASE •• N AMP, .tP.E, i>HASE • A11P, .tP,E, i>HASE • AMP, tP,E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

lt108 OAYS • lt108 OAYS • lt 107 OAYS •• lt108 OAYS • 1+108 OAYS • 1+107 OAYS 
•• 

1 11+. e • !t 168 • 17 .!! • 1 32 • 11t. 5 .3 203 •• 1 ,78 • 3'l 138 • 1. 0 1 .12 lt'I • • I+ 7 ,33 27'l 
2 12.2 .? 3111 • l 6 ,5 .1 221 • 6.5 .2 268 •• 2 • 7'l .20 317 • 2,52 .16 236 • ,65 • 16 2 'l 1 
3 6.0 .1 titi+ • 5 .8 .1 8 3 • • 'l .1 153 •• 3 .r,1 ,13 titi • .65 ,07 7'l • .or, • 1,. ZOE ,. 1.,. .1 111 • ,7 • 1 33'l • . ,. .1 1'l7 .... .20 .10 311 • ,17 .07 181+ • ,07 • 0 'l 136 

•• 
•• 

••• SEASON E ••• 

lt178 JAYS • 1+178 OAYS • 1t17'l OAYS •• 1+17'1 OAYS • 1+178 OAYS • lt17'l OAYS 
•• 

1 12. 3 .J 1 .. 3 • 11t,7 .z ,.,. • 16.0 .3 20 5 •• 1 ,63 .2 'l 172 • • 71+ .20 100 • .60 ,36 33'1 
2 11,3 .1 301 • 12.1+ • 1 218 • ,._ 2 .z 255 •• 2 1,31+ • l 2 13 • 2. 2'l ,06 262 • ,53 .16 332 
3 6. 0 ,l 1 .. 5 • lt,5 .1 5'l • 1.1 .1 153 •• 3 ,61 , 1 3 17'l • • 71+ • 12 106 • .26 • lit 238 ,. 1.0 ,1 356 • 2.5 • 1 26'1 • .7 .1 31tt .. ,. .10 .11 320 • ,35 • 0 'l 226 • .06 , 1 0 t 'l 1 

•• 
•• 

••• SEASON O ••• 

lt101 )AYS • 1+101 OA'l'S • lt107 OAYS •• lt101 OAYS • lt101 OAYS • 1+107 OAYS .. 
1 7,2 • ? 106 • 6.5 • 1 56 • 'l,7 ,3 1'l2 •• 1 ,67 • 1 'l 21+3 • • ,. 3 ,11 172 • ,18 • 3 0 30 1 
2 6,7 .1 27'1 • 8.5 .1 200 • 1. 3 .1 251 •• 2 ,81 ,15 56 • 1. J'l • 0 'l 312 • .17 • 0 'l 281 
3 ,._ 3 .1 124 • 2,2 • 1 2'l • 1.2 .1 15 2 •• 3 , 64 .06 21+4 • .36 .or, 166 • .22 • 0 'l 22 ,. 1.0 .1 325 • 2,5 .1 238 • 1.0 .1 33 6 •• I+ .21 • 0 'l 62 • • 1 3 .06 17 • ,13 • 0 7 71+ 

•• 
•• 

••• A NNUAL y ••• 

12387 JAYS • 12387 OAYS • 123'l3 OAYS •• 12387 OAYS • 12 38 7 OAYS • 123'l3 OAYS 
•• 

1 10,5 .? 11+7 • 13,5 .1 1+1 • 13,4 .1 20 1 •• 1 ,51 ,18 17'l • .52 ,07 86 • • 1+3 .15 315 
2 10. 4 ,l 301 • 12 .3 ,l 215 • 4,0 .1 262 •• 2 ,60 ,07 1l • 1,83 ,06 262 • • 1+2 .o 7 305 
3 5,4 .1 13'1 • 3,'l .1 65 • 1,1 .1 152 •• 3 .53 .07 1116 • ,50 ,05 107 • .or, .o 7 26'l 
4 1. 1 ,l 357 • 1,6 .o 262 • .5 .o 327 •• I+ ,10 ,06 356 • .12 .05 218 • .06 • 0,. 121+ 

•• 
•• 

,-
...... 
w 



...... ...... 

.i:--

AGN TABLE- B 

STATION - AGINCOURT 1 CANAOA 1 }'ERIOO JAN 1 1932 - OE C 31 1%5 
LATITUDE= 43.80111 LONGITUDE= 79.30H (INTERNATIONAL OISTURBEO DAYS EXCLUDEDI 

S O L A R H A R H O N I C S •• L U N A R H A R 11 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
)( - (UNir=1 NTI • y - IUNIT=1 NTI • Z - 1 UNIT=1 NTI •• X - (UNIT=1 NTI • y - <UNIT=1 NTl • z - IUNIT =1 NTI 

N AHPo tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP. E. PHASE •• N AHP. tP.E. :>HASE • AHP. tP .E. PHASE • AHP. tP.E. PHA SE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

31+51 JAYS • 3451 DAYS • 31+52 OAYS •• 31+51 DAY5 • 3451 DAYS • 31+52 DAY S 
•• 

1 11.8 • ? 153 • 17 .9 • 1 29 • 9 • 3 .2 194 •• 1 • 71+ .18 131 • 1. 0 3 .11 51+ • .33 .16 27 7 
2 10. 9 .1 321 • 16 .8 .1 22 2 • 5.8 .1 26'3 •• 2 .n .12 325 • 2. l+O .12 242 • .60 .10 301 
3 5. 6 .1 11+8 • 6 .o .1 80 • .7 .1 152 •• 3 .75 • 0 8 138 • .63 .07 71 • .18 .11 19 2 
4 1.7 • l 15 • .7 .o 341+ • .5 .1 1110 . ... .13 .05 2 91+ • .17 .os 180 • .18 • 0 ~ 169 

•• 
•• 

••• SEASO"I E ••• 
31+78 '.lAYS • 34711 OAYS • 3475 OAYS •• 31+78 DAYS • 31+78 DAYS • 34 75 DAYS 

•• 
1 11.7 .1 121 • 14 .9 • 1 37 • 10.0 .2 1911 •• 1 1.07 .16 177 • .81 .14 % • .23 • 2 1 327 
2 10.6 .1 305 • 12.7 .1 218 • 3.6 .1 263 •• 2 1.15 .11 11 • 2.21 .09 268 • • 1+1 .11+ 333 
3 5.5 -~ 145 • 5.0 .1 60 • 1.2 .1 150 •• 3 .82 .os 179 • .75 • 0 8 100 • .20 .10 25e ,. 1.2 .t 349 • 2 .4 .o 26 8 • .5 .1 340 .. ,. .28 • 0 6 17 • .28 • 0,. 244 • • 0 8 • 0 8 ,. ~ 

• • 
•• 

••• SEASON D ••• 

3431 'lAYS • 31+31 DAYS • 31+3f: DAYS •• 3431 OAYS • 31+31 DAYS • 34H, DAYS 
•• 

1 7.7 .1 97 • 8.0 .1 46 • 6.3 .1 155 •• 1 .88 .09 248 • .1+4 .12 162 • .33 • 1 3 330 
2 8.3 .L 282 • 8.6 .1 20 1 • 1. 3 .1 27 4 •• 2 • 8 D .08 59 • 1 • 24 .07 313 • .11 • 0 6 26 7 
3 ,._ 0 .o 122 • 2.s .o 36 • 1.2 .1 150 •• 3 • 54 • 0,. 249 • • 37 .01+ 181+ • .11 • 0 6 338 ,. 1. 0 -~ 323 • 2 _,. .1 237 • 1.0 .1 337 .. ,. .18 •DI+ 76 • .08 • 0 6 21 • .13 • 0 5 8~ 

•• 
•• 

••• ANNUAL Y ••• 

10360 'lAYS • 10 360 DAYS • 10363 OAYS •• 10360 DAYS • 10 360 D4YS • 10363 OAYS .. 
1 9.7 .L 127 • 1 3 .6 • 1 35 • 8.5 .o 191+ •• 1 .66 • 0 9 185 • • 5 5 .07 81+ • .27 • C 5 30 7 

2 9.6 .1 305 • 12 .6 • 1 216 • 3.5 .1 268 •• 2 .80 • 06 9 • 1.11 .06 265 . .36 • 0 7 30 e 
3 I+. 9 -~ 11+0 • 4. 3 .o 61+ • 1.1 .o 151 •• 3 .53 .03 179 • • 46 • 0 I+ 102 • .10 • 0,. 21+ 7 ,. 1.2 .o 354 • 1.5 .o 261 • . ,. .o 329 .. ,. .13 • 0 3 20 • .10 • 0 3 228 • .09 • 0 5 11 7 

•• 
•• 



AGN TABLE-C 

STATION - AGINCOURT 1 CANADA 1 PERIOO J•N 1 1932 - OEC 31 1%5 
LATITUDE= 43.80"1 LONGITUDE= 79.30W II"ITERNATIDNAL QUIET DllYS ONLY) 

S O L A R H A R t1 0 N I C S •• L U N A R H A R t1 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
)( - IUNH=l NTl • y - 1 UNIT= 1 NT) • Z - IUNIT=1 NTI •• X - IUNIT=1 NTI • y - IUNIT=1 NTI • z - IUNITz1 NTI 

N AMP. tP.E. PHASE • AMP. tP.E. PHASE • At1P. tP. f. PHASE •• N AMP. tP.E. PHASE • At1P. tP.E • PHllSE • At1P. tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ... 

679 JAYS • 679 DAYS • 679 OAYS •• 679 OAYS • 679 DAYS • 679 DAYS 
•• 

1 10, 5 • l 138 • 1 7 .9 • 1 25 • 3.2 .1 164 •• 1 1.21 • 211 146 • 1.0 8 -16 62 • .17 .13 87 
2 9. e • ? 32 3 • 16 .t • 2 227 • 3.8 .1 28 4 •• 2 • 91 • 1 9 329 • 2.02 .23 250 • .111 .10 30 3 
3 5.6 .1 156 • 6.2 .1 74 • 1.0 .1 127 •• 3 .57 .15 147 • .68 .11 69 • • 14 .09 10 e 
I+ 1.'l .1 9 • .8 .1 327 • • 3 .1 18 2 .. ,. .16 • 0 9 ,. • .10 .08 207 • .03 .o 7 185 

•• 
•• 

••• SEASDN E • •• 
681+ )AYS • 681+ DAYS • 686 DAYS •• 651+ OAYS • 681+ OAYS • 686 DAYS 

•• 
1 13. 0 • 1 111 • 14 .5 .2 2 4 • 2. 7 .1 B2 •• 1 .94 .15 160 • .62 .18 86 • , 39 .11+ 300 
2 10. 0 .1 306 • 11,8 ,2 219 • 1. 9 ,1 291+ •• 2 • 99 • 0 9 8 • 1.77 ,18 282 • ,06 • 0 7 65 
3 ,. • 7 .1 147 • 6,1 ,1 57 • 1. 3 .1 135 •• 3 ,92 .12 185 • ,71 • 0 9 103 • ,17 .o 6 2H 
I+ 1, 4 .1 350 • 2 .3 .1 262 • .6 .o 336 •• I+ ,17 , 0 7 2 • .26 ,06 222 • .01 • 0 4 27'l 

•• 
•• 

••• SEASDN O ••• 

671+ JAYS • 671+ DAYS • 675 DAYS •• 674 OAYS • 671+ DAYS • 675 OAYS 
•• 

1 8.7 ,? 100 • 7,0 • 1 25 • 2.1 .1 172 •• 1 ,76 ,22 211+ • ,25 ,16 129 • .22 , 0 9 330 
2 8.3 • 1 286 • 7.9 .1 20 2 • 1. 4 .1 31 7 •• 2 ,69 • 1 2 48 • .95 .10 313 • .10 .o 6 22 e 
3 3.6 • 1 117 • 3.2 • 1 35 • 1.2 .o 11+6 •• 3 .50 , 0 9 236 • .36 ,09 133 • .12 .04 2H 
I+ 1 • 2 .1 313 • 2,J .1 23 e • • e .o 329 •• I+ , 14 ,06 T6 • • 20 .06 307 • .11 • 0 I+ 71 

•• 
•• 

••• ANNUAL y ••• 

2037 JAYS • 2037 OAYS • 2040 OAYS •• 2037 OllYS • 2037 DAYS • 2040 DAYS 
•• 

1 10, 3 • 1 117 • 1 3. 1 .1 24 • 2.6 .1 172 •• 1 ,89 .15 17Z • .76 .12 75 • ,16 , 0 7 3H: 
2 9.1 .1 30 6 • 11.7 .1 219 • 2. 3 .o 293 •• 2 • 79 .o 8 10 • 1,59 .10 276 • • 0 9 .o 5 299 
3 I+. 5 • 1 143 • 5.0 .1 59 • 1. 2 .o 136 •• 3 .59 , 0 7 190 • .58 .07 100 • .06 • 01+ 22 3 
I+ 1.4 . ) 349 • 1,6 • 0 259 • • 4 .o 324 •• I+ ,15 • 04 31 • ,11 ,05 21+4 • • 0 3 • 0 3 111: 

•• 
•• 

,-..., 
,-..., 
V, 



,..... 
,..... 

°' 
AGN TABLE- E 

STAfION - AGIN:OURT ( CANADA 1 ?ERI()O JAN 1 1932 - OEC 31 1965 
LATITUDE= 43. 80'1 LONGITUDE= 73.30W (INTERNATIONAL OISTURBEO OAYS EXCLUOEDI 

S O L A ~ HARHON I C S •• L J N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUHT=1 NTI • y - IUNIT=1 NTl • Z - IUNIT=1 NTI •• X - IUNIT=1 ~Tl • y - IUNIT=1 NTI • z - (UNIT=1 NTI 

'I A~P, tP,E. PHAS E • AHP. tP. E. PHASE • A HP• 1 P • E • PHASE •• N AHP • tP.E. :>HASE • AMP. tP.E. ?HASE • AHP • tP .E. ?HASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• JANUAH • •• 
880 OAYS • 880 OAYS .. 879 OAYS •• 880 OA'f5 • 880 OAYS • 879 OAYS 

•• 
1 7.8 • 2 92 • 7.7 .1 1+3 • 5. lj .2 179 •• 1 1.19 • 23 281+ .. • 54 .12 252 • • 17 .20 69 
2 3,3 • 1 2 77 • 9.0 .1 191+ • 1. 0 .1 2 84 •• 2 1.00 • 10 95 • 1.45 .11 350 • • 24 .16 226 
3 4,6 • 1 111 • 3.1 • 1 26 • 1. 3 .1 158 ... 3 .55 .11 283 • .59 .09 241 • • 10 .09 52 
4 1. 4 • 1 301 • 2.6 • 1 237 .. 1. 0 • 1 31+1 •• I+ .20 .os 115 • .23 • 10 61+ • • 16 .08 121+ 

•• 
•• 

..... FEBRUARY •u 

731 OAYS • 791 OAYS • 791 OAYS • • 791 OA'f5 • 791 OAYS • 791 OAYS 
•• 

1 7,6 • 2 % • 9.2 • 3 35 • 6.9 .2 177 •• 1 1.60 • 22 236 • 1. 0 1 .29 173 • • 1+6 .26 322 
2 7.3 • 2 2 76 • 3.3 .2 195 • 1. 6 .1 259 .. ~ 1.12 .19 50 • 2.02 .17 316 • .17 .15 111 
3 3. 7 • 1 115 • 2.6 • 1 39 • 1.2 .1 11+5 •• 3 .82 .~9 221 • .39 .09 162 • • 11 .11 352 .. .9 • 1 311+ • 2.1 .1 230 • 1. 1 • 1 327 . ... .15 .12 45 • • 07 .09 0 • • 16 .11+ 110 

•• 
•• 

••• >IARC ➔ . ... 
8 83 DAYS • 883 OAYS .. 881+ OAYS . .. 883 OA'f5 • 883 OAYS • 884 OAYS 

•• 
1 10.9 .2 113 • 1 '+ • 3 • I+ 31+ • 9.9 .3 192 •• 1 1. 0 0 • 2 I+ 190 • .70 • 41 113 • • 76 .36 261+ 
2 10.1 .2 292 . 12.3 .1 201 • 3. 7 .2 251 •• ? 1. 0 5 • 18 3 • 1.96 .15 252 • • 41 .21 306 
3 5.0 • 2 125 • ,. • s .1 lt3 • 1 • 4 .2 132 •• 3 .75 .19 171 • ,61 .13 77 • • 1+1 ,17 252 
I+ 1. I+ .1 3 22 • 2.6 • 1 250 • • 8 .1 356 •• 4 .14 • 10 13 • ,30 .12 255 • • 21+ ,10 259 

•• 
•• 

••• APRIL. • •• 
849 OAYS • 849 OAYS • 81+8 OAYS •• 61+9 OA'f5 • 81+9 04YS • 648 OAYS 

•• 
1 11.7 . ,. 134 • l 7. 6 • 2 36 • 11.1 .5 195 •• 1 .86 • 1+2 173 • ,59 ,23 102 • • 86 .58 2 76 
2 11.3 .2 310 • 14.6 .2 216 • 5.3 • 2 2 73 •• 2 1. 51+ ,21 341 • 2.21 • 21 247 • , 56 ,21 305 
3 5.7 .2 11+3 • I+ .8 ,2 60 • 1. 1 .2 145 •• 3 .89 , 22 153 • • 61+ • 20 72 • , 22 .20 241 
4 1.0 .2 9 • 1.7 • 1 283 • • 2 • 1 334 •• 4 .25 • 17 319 • • I+ 7 ,12 205 • , 23 .15 162 

•• 
•• 



AGN TABLE- E---CONT ' D 

STArION - AGIN:OURT ( CANA OA , :>ERIOD JAN 1 1932 - DEC 31 1%5 
LATITUOE= 1+3.80i LONGITUDE= 73.30W IIiTE~iATIONAL DISTUR9ED DAYS EX:LUDEDJ 

S O L A ~ H A R H O N I C S •• L J N A R '1 A R t1 0 N l C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=l NT) • y - IUNIT=1 NTl • z - IUNIT=l NTI ... X - IUNIT=l NTI • y - IUNIT=1 NT) • z - IUNIT=1 NTl 

N AMP. tP.E. PHASE • Al'f Po tP.E. PHASE • A MP • tP.E. PHASE •• N Al1P. !P.E. i>HA SE • AHP • .tP.E. PHASE • Al'f P. tP. E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------... 
•• 

••• MAY • •• 
863 DAY S • 663 DAYS • 881+ DAVS •• 883 DAYS • 883 DAVS • 881+ DAYS 

•• 
1 11 • I+ • I+ 156 • 17.7 .2 33 • 10 • 3 • I+ 1 '32 •• 1 1. 0 2 • I+ 1 120 • 1 • I+ 0 • 25 50 • • 27 .45 2 25 
2 10. 7 • 3 323 • 15. & .2 227 • 6. 1 • 2 2 75 •• 2 1. 31 .28 305 • 2.31 • 19 226 • • 1+1 .22 2 91 
3 5.3 • 1 153 • 5.5 .2 61+ • • '3 .2 11+9 •• 3 • 81+ .16 125 • • 81+ .23 6• . • 33 . 22 159 
I+ 1.7 • 1 29 .. • r .1 350 • • 2 .2 169 •• I+ • 0 I+ .12 31+:+ • .or • 12 270 • • 22 • 19 137 

•• ... 
••• JUNE • •• 

61t6 DAYS • 81+6 DAYS • 81+9 DAYS •• 81+8 DAY> • 81+8 DAYS • 8<.9 DAYS 
•• 

1 11.0 .2 15'3 • 111.2 .2 25 • 8. 0 .3 168 •• 1 .73 .18 106 • 1.18 .17 I+'+ • • 56 .33 37 
2 10. I+ • 1 320 • 15.7 .2 222 • 5. 6 .2 265 •• 2 .62 .15 332 • 2.51 • 19 21+6 • • 56 .16 3 28 
3 5.5 .2 11+5 • 5.6 .1 79 • • 3 • 1 11+7 •• 3 .61 .16 1H • .39 .11 62 .. • 27 .12 151 
I+ 1.6 .1 1 • • & • 1 11 • • 5 .1 171+ •• I+ .05 .09 33J • .22 • 11 145 • .26 .11 126 

•• 
•• 

••• JULY • •• 
88? DAY S • 682 DAYS • 681+ DAYS •• 662 DAY> • 662 DAYS • 681+ DAYS ... 

1 11.6 • I+ 152 .. 17.'3 .2 25 • 8. 6 . ,. 1% ... 1 • 57 .39 111 • 1.15 • 22 1+5 • • 08 • ,. 7 169 
2 10 • 6 .2 320 • 17.3 .z 216 • 6. 1 .2 2&3 •• 2 .&3 • 19 335 • 2.37 • 17 2 l+J • • 63 .21 2% 
3 5.7 • 2 11+2 • &.o .2 77 • • 7 .z 11+9 .... 3 .61+ .16 137 • .77 .17 71 • • 11 .25 251 
I+ 1.1 • 1 11 • .6 .1 11 • • 6 .1 173 ... I+ • 2,. .13 265 • .13 .09 175 • .15 • 11+ 21+8 

•• 
•• 

••• AUGUST • •• 
683 DAYS • 863 DAYS • 662 DAYS •• 663 DAYS • 663 DAYS • 862 DAYS 

•• 
1 1 lt. 3 .3 139 • 16.3 .z 31+ • g. 5 . ,. 205 •• 1 1. 1 7 • 30 156 • 1.09 .18 75 • • '+0 • I+ 0 255 
2 12. 2 • 1 323 • U.9 .z 226 • ... 8 .2 2 75 •• 2 1. 0'3 • 11+ 350 • 2.61 • 22 256 .. • 97 • 21+ 309 
3 6.7 .2 152 • 7.'3 .1 61 • 1. 1 .z 1 &9 •• 3 .91 .20 1&1 • .&7 .12 106 • • 31 .16 21+1+ ,. 1.8 .1 11+ • 1 ... .1 312 • .5 .1 223 •• I+ .13 .13 327 • .26 .11 195 • .17 .12 212 

•• 
•• 

,-.... 
,-.... 
--.J 



...... 

...... 
CXl 

AGN TABLE-E--- CONT ' D 

STATION - AGIN~OURT ( CANADA 1 ~ERIOD JAN 1 1932 - DEC 31 1965 
LATITUDE= lt3. 80'1 LONGITUDE= 79.30W IINTER~ATIONAL OISTURBED DAYS EX:LUDEOI 

S D L A ~ H A R H O N I C S •• L J N A R H A R H O N I C S 

--·---------------------------------------------------------------··------------------------------------------------------------------
)( - (U1'1IT=1 IHI • ' - IUNIT:1 NTI • z - 1 UNIT=1 NTI •• X - IUNIT=l NTI • ' - !UNIT=l NTI • z - IUNIT=l NT> 

N AHP. tP• E • PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP. !:P• E • PHASE • AHP. ,tP.E. PHASE • A'1P. tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEPTEHBERH • 

850 DAYS • 850 DAY'S • 61t7 DAYS •• 850 DAYS • 850 DAYS • 847 OAYS 
•• 

1 13.8 • I+ 130 • 16.2 • 3 1+1 • 11.6 .7 206 •• 1 1.38 • I+ I+ 163 • • 81+ • 31 104 • • 20 .79 262 
2 12.2 .3 315 • 1 I+. 5 .2 235 • 3. 3 .3 2 71+ •• 2 1.11 .29 2ô • 2. l+lt .11 273 • • 37 .32 31+5 
3 6.8 • 1 158 • 5.9 .1 71+ • 1. 1 .2 166 •• 3 1.01 • 1 lt 182 • .92 .13 99 • • 17 .25 298 
4 1. lt • 1 I+ • 2.e .1 262 • • I+ .2 2 .. "' • 1+3 .14 1, • .39 .13 252 • • 27 .19 72 

•• 
•• 

••• OCTOBf:R ••• 
8 83 OAYS • 683 DA1S • 882 DAYS • • 883 DAY> • 883 OAYS • 882 OAYS 

•• 
1 11.0 .2 107 • 10.9 .2 1+2 • 9.2 .3 199 •• 1 .99 • ? '+ 185 • .67 • 26 7'+ • 1.11 .32 7 
2 10.0 • 1 296 • 9.7 .2 212 • 2. 9 • 2 2 lt6 •• 2 1. 19 • 11+ 22 • 2.10 • 20 275 • • 47 .22 337 
3 4 • 8 .1 156 • 1t • D .2 lt8 • 1. 5 .2 152 •• 3 • &1t .13 206 • 1. D 1 • 11 128 • .11 .16 2 44 
I+ 1.1 • 1 2 • 3.2 .1 259 • • 6 • 1 326 •• 4 .36 • 1 3 32 • • 1 3 • 16 267 • • 28 .14 32 

•• 
•• 

••• NOVEHBER n• 

850 OAYS • 850 DA1S • 850 OAYS •• 850 DAY:, • 850 0 AYS • 850 DAYS 
•• 

1 8. '+ .2 103 • 8. 6 .2 1+5 • 6. lt .2 192 •• 1 .10 .16 209 • .39 • 18 151 • • 82 .2 3 31+9 
2 8.6 .1 289 • 9.2 • 1 211 • 1. ,. • 1 2 77 •• 2 1.01 .15 24 . 1.21 .12 278 • • 24 .15 341 
3 lt. 0 .1 139 • 2.5 .2 53 • 1. 3 .1 1 lt9 •• 3 .52 • 10 231 • • 41t .16 133 • .30 .13 313 ,. .9 • 1 1 • 2.3 • 1 21+0 • .9 • 1 31+4 .. ~ .21 .08 62 • .22 • 10 311 • .u .13 C.4 

• • 
•• 

••• DECE>1BER ••• 

878 OlYS • e1e DA1S • 883 DAYS • • 878 0Af5 • 878 OAYS • 883 DAYS 
•• 

1 6.2 .2 91 • 7.0 • 2 51t • s. 6 .2 183 •• 1 .91 .18 2C.!+ • .67 • 21 147 • • C.3 .18 232 
2 7.6 • 1 2 79 • e.o • 1 196 • 1. 1 .1 2 86 •• 2 .61 • 15 70 • 1.25 .15 319 • • 20 .10 2 0 C. 
3 3.9 • 1 115 • 2.2 .1 28 • 1. 0 • 1 1 C.5 •• 3 .52 .os 255 • • ,. 7 .os 201 • • 07 .os 26 ,. 1.1 .1 313 • 2.2 • 1 233 • 1. 0 • 1 335 •• 4 .21 .06 63 • .06 .09 22 • • 21 .09 66 

•• 
•• 



AGN TABLE- F- a-1 

Os~ S JO R'=-1 2 

STATICN - AGIN:OURT ( CANADA 1 PERIOD JAN 1 1932 - DEC 31 1965 
LATITUDE= 4J.60N LONGITUDE= 79.JOW !INTERNATIONAL DISTURBED DAYS EXCLUDEDl 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNir=1 NT> • y - (UNIT=1 NT) • Z - (UNIT=1 NTI •• X - (UNIT=1 NTI • y - (UNIT= 1 NTI • z - CUNIT=1 NTI 

N A'4P • .tP.E, PHASE • A HP. tP• E. PHASE • AHP. tP. E, PHASE •• N AHP. tP.E. PHASE • AHP. _tP.E. PHASE • AHP. J;P.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1025 )AYS • 1025 DAYS • 1024 DAYS •• 1025 DA'fS • 1025 DAYS • 1024 DAYS 
•• 

1 8,5 ,l 150 • 1 5 .5 ,2 3J • 5.7 .3 193 •• 1 .77 .10 149 . 1.22 ,19 54 • • 20 • 2 8 299 
2 8,':l . ~ 323 • 11+ .6 .1 22 5 • 4. 5 .1 266 •• 2 .'36 • 11 3H, • 1,96 • 11+ 251 • .51 .11 291 
3 5,2 ,1 151+ • ,. ,q ,1 85 • .7 • 1 153 •• 3 .73 .09 11+5 • .57 .11 80 • ,16 .13 217 
4 1,6 • 1 19 • • 7 • 1 310 • ,1+ .1 182 •• I+ • 0 I+ • 0 8 112 • • 0 8 • 11 172 • .10 • 11 1H 

•• 
•• 

••• SEASON E ••• 

1012 )AYS • 1012 DAYS . 1012 DAYS •• 1012 DAYS • 1012 DAYS • 1012 DAYS 
•• 

1 8.2 .2 120 • 11,3 • 2 1+6 • 6. I+ .3 1 '37 •• 1 1.09 .18 171 • .70 .21 122 • .12 .32 251 
2 8,2 .t 30':l • 11. 7 ,2 220 • 2.9 .2 265 •• 2 1. 0 5 .13 13 • 1,79 .21 268 • .17 • 16 12 
3 I+. 9 .1 11+6 • 3. 7 .1 63 • .6 .1 157 •• 3 .71+ • 0 7 161+ • • 81+ .12 96 • .09 .11 216 
4 1.2 • l 345 • 2.2 • 1 27 0 . • 4 .1 32 5 .. ,. .26 .10 8 • .31 • 11+ 230 • .12 • 0 q 15 

•• 
•• 

••• SEASON D H• 

1011 JAYS • 1011 DAYS • 1015 DAYS •• 1011 DAYS • 1011 DAYS • 1015 DAYS 
•• 

1 ,., 5 • 1 96 • 5.3 .1 61 • 3.6 .1 181 •• 1 1. 0 2 , 0 6 21+2 • • 51+ • 15 11+6 • • 10 • 1 3 22 7 
2 6 ,6 .1 265 . ~ .o • 1 20 7 • 1,2 .1 26 7 •• 2 .55 , 0 6 65 • 1,15 ,10 315 • • 21 .06 225 
1 3.,. • 1 122 • 2 ,3 • 1 ,. 3 • 1.0 .1 159 •• 3 • ,. 5 .07 256 • .1+1 .oq U1 • .13 • 0 6 264 
4 ,9 • 1 318 • 2. 2 • 1 24 0 • .7 .o 333 .. ,. .11 • 0 6 115 • .12 .08 293 • .11 • 0 5 '31 

•• 
•• 

••• ANNUAL Y ••• 

301+8 JO.V S • 301+6 DAYS • 3051 DAYS •• 3048 DAYS • 3046 DAYS • 3051 DAYS 
•• 

1 6 , 6 • l 127 • 1 0 ,r, • 1 42 • 5,2 .1 192 •• 1 .11 • 0 7 18, • .65 .11 94 • • 11+ .10 27 0 
2 7 • 6 • 1 3 0 8 • 11.1+ • 1 219 • 2. q .o 269 •• 2 .66 .10 3 • 1.50 .09 272 • .22 • 0 5 2'3 0 
3 ,._,. . ) 11+4 . 3 .5 • 1 69 • • 8 .1 157 •• 3 • I+ 7 • 0 5 173 • ,1+9 .07 106 • .11 • 0 6 238 
4 1.1 .J 353 • 1 .5 • 1 262 • .2 • 1 312 •• 4 • 0 9 .os 44 • .13 .06 237 • .05 .05 65 

•• 
•• ...... 

...... 
\D 



...... 
N 
0 

AGN TABLE- F- a- 2 

30< R ~ 70 R»45 

STATION - AGIN:OURT ( CANADA 1 i>ERIOD JAN 1 1932 - DEC 31 1%5 
LATITUDE= 43.80N LONGITUDE= 79.30W <INTERNATIONAL DISTURBED DAYS EXCLUDEDl 

S O L A R H A R M O N I C S .. L U N A R. H A R M O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
~ - (UNH=1 NT> • y - (UNIT=1 NTI • z - ( UNIT=1 NTI •• X - !UNIT=1 NT) • y - (UNIT=1 NTI • z - (UNI T=1 NT) 

N AMI>. j:P.E. PHASE • A MP • !:P• E. PHASE • AMP. tP• E. PHASE •• N AMP. j:P.E. "HASE • AMP. tP.E. PHASE .. AMP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• ... 
.... SEASON J n• 

1016 JAYS • 1016 DAYS • 1015 DAYS •• 1016 DAYS • 1016 DAYS • 1015 OAYS 
•• 

1 10. 0 .3 154 • 1 7 .o .3 31 • 9.0 .4 193 ... 1 .98 .28 133 .. 1.10 .31 60 • .56 .39 237 
2 9.8 • l 324 • 15.8 .2 221 • 5.9 .2 266 •• 2 .76 .16 335 • 2.1+5 .23 236 • .49 • 1 8 303 
3 5. 0 • l 148 • 5.5 • 1 82 • • 8 .1 165 •• 3 • 79 .16 138 • .57 .11 71 • .11 .13 1H 
4 1.6 .L 17 • .6 .1 34 2 • .5 .1 1&3 •• I+ .31 • 1 3 295 • .28 .12 197 • .01 .12 1311 ... 

•• .... SEASON E ••• 

1021+ JAYS • 1021+ DAYS . 1021 OAYS • • 1024 DAYS .. 1024 DAYS • 10 21 OAYS 
•• 

1 9.7 . ~ 126 • 1 3 • 7 • 3 l+1 • 10.1 .3 200 •• 1 1.36 .22 166 • .88 • 34 76 • ... 7 .32 21e 
2 9.6 . ~ 306 • 12 • 4 .2 221 • 4. 0 .2 266 •• 2 1.32 .11 0 • 2. 26 • 21+ 261+ • .15 • 21+ 281 
3 5.1 . ~ 147 • 4 .2 • 1 63 • 1.2 .2 15 3 •• 3 .90 .17 169 • .78 .14 92 • .15 .17 252 
4 1.0 .L 358 • 2.2 • 1 268 • .4 .1 337 .... .29 .10 13 • • 4 5 • 1 0 276 • .06 • 12 175 

•• 
•• 

••• SEASON O ••• 

1001+ JAYS • 1001+ DAYS • 1003 DAYS ... 1004 DAYS .. 1004 DAYS • 1003 OAYS 
•• 

1 5.7 -~ 97 • 7 ... • 1 55 .. 6.5 .2 181+ ... 1 .49 .19 25 6 • .40 .12 187 • .56 • 1 e 337 
2 7.1 • l 284 .. 8.4 .2 206 .. 1.7 .1 271 •• 2 .62 .13 55 .. 1.27 .17 305 • .25 .14 336 
3 3.6 • l 121+ • 2.0 • 1 1+0 • 1. 1 .1 154 ... 3 • 51+ • 1 .. 21+7 .. .29 .13 150 • .20 • 0 7 330 
4 • 9 .1 330 • 2.1 • 1 239 • .9 .1 333 .... .22 .06 5ft • • 21 • 1 .. 1+9 • .10 • 0 8 5~ ... ... 

.... ANNUAL y ••• 

301+1+ JAYS • 301+1+ DAYS • 3039 DAYS ... 301+1+ DAYS .. 301+1+ DAYS • 3039 DAYS 
•• 

1 7.9 • L 131 • 12 .6 • 1 39 • 6.5 .1 191+ .... 1 • 75 • 1 .. 16& • .&3 .15 76 • • 31t .11+ 260 
2 8.5 • L 30 6 • 12 • 1 • 1 216 • 3.9 .1 266 ... 2 .82 • 0 8 5 • 1.63 • 13 260 • .30 .10 30 e 
3 4.5 • l 11t2 .. 3.8 .1 66 . 1.0 .1 156 ... 3 .57 .08 173 • .50 .os 91+ • .08 .o 7 272 .. 1.1 .1 360 .. 1 ... • 1 2&2 • .3 .1 319 . .... .18 .07 358 • .12 .06 260 • .os .07 117 ... 

•• 



••••••••••••••••• 
AGN TABLE- F- a-3 ..•••............ 

ii. > 70 ~127 

STATION - AGINCOURT 1 CANAOA 1 PERIOO JA>l 1 1932 - OEC 31 1%5 
LATITUDE= 43.80>4 LONGITUDE= 79.30W !INTERNATIONAL OISTURBEO QAYS EXCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNH=1 NTI • y - IUNIT=1 NTI • z - !UNIT=1 NTI •• X - !UNIT=1 NT! • y - IUNIT=1 NTl • l - !UNIT=1 NTI 

N AHP. tP.E. PHASE • A HP. ±P• E • PHASE • AHP. ,tP. E. PHASE •• N AHP. ,tP.E. PHASE • AHP. ,tP.E. PHASE • AHP • ,tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEA SON J •• • 

1410 )AYS • 1410 OAYS • 1413 OAYS •• 1410 DAYS • 1410 OAYS . 1413 OAYS 
•• 

1 15 • 6 .1 153 • 2 0 .4 .2 26 • 12. 1 .2 195 •• 1 .66 .28 112 • .86 .22 48 • .3' .24 305 
2 13. 3 • 2 316 • 19 .o .2 222 • 6. 6 .2 273 •• 2 1. 0 2 .21 325 • 2.12 .20 240 . .75 . 2 0 30 4 
3 6. 5 .1 144 • 7.2 .2 76 • • 8 .2 143 •• 3 .74 • 1 3 132 • .74 .17 66 • .26 , 1 7 186 
4 1.1 .1 12 • • Il .1 4 • .5 .1 176 •• 4 .14 .12 292 • .17 • 0 9 163 • • 32 .11 172 

•• 
•• 

••• SEASON E ••• 
1442 lAYS • 1442 OAYS • 144 2 OA YS .. 1442 OAYS • 1442 OAYS • 1442 OAYS 

•• 
1 15. 7 .1 120 • 18 .5 .2 31 • 12 • 4 • 4 198 •• 1 1. 0 3 .32 193 • 1.03 .19 92 • .73 ... 2 351 
2 13.1 • 2 301 • 13.8 .2 214 • 3.8 .3 259 •• 2 1. 1 9 .22 16 • 2.51 .18 270 • .84 • 2 7 33 3 
3 6.2 • 1 143 • 6.5 .2 57 • 1,7 .2 147 •• 3 .91 .12 194 • .74 .19 107 • ,34 .19 264 
4 1. 3 -~ 346 • 2.6 .1 266 • .7 .1 347 •• 4 ,29 • 18 26 • .23 .10 216 • .15 • 1 4 56 

•• 
•• 

••• SEASON O ••• 

1416 HYS • 1416 OAYS • 1418 OAYS •• 1416 OAYS • 1416 DAYS • 141 8 DAYS 
•• 

1 11.3 • ? 97 • 10.6 .2 36 • 8,1 .2 187 •• 1 .96 .18 253 • .47 .26 219 • .34 .2 7 338 
2 10. 4 .1 2110 • 9,3 .1 19 3 • 1. 1 .1 267 •• 2 1. 05 • 13 60 • 1.28 .10 319 • • 10 • 1 2 226 
3 4. 6 .1 121 • 3,1 • 1 30 • 1. 4 .1 143 •• 3 .58 .07 246 • .46 .08 203 • .12 .11 32 
4 1. 1 .1 322 • 2.7 • 1 235 • 1.2 .1 341 .. ,. .22 • 0 8 711 • .06 .06 41 • ,17 • 12 88 

•• 
•• 

••• ANNUAL Y ••• 

4266 'lAYS • 4268 DAYS • 4273 OAYS •• 4268 DAYS • 4268 OAYS • 4273 DAY S 
•• 

1 13.1 • ? 126 • 16.5 .1 30 • 1 o. 8 .1 194 •• 1 .57 .17 1% • .45 .13 76 • .42 • 1 3 336 
2 11, Il • 1 301 • 1 3 .8 .1 213 • 3.8 .1 268 •• 2 .89 .11 13 • 1,94 .12 265 • .52 • 1 2 313 
3 5.7 .o 138 • 5 .4 .1 60 • 1.3 .1 145 •• 3 .56 • 0 5 186 • .43 • 1 0 103 • .11 • 0 6 238 
4 1.3 .1 351 • 1.6 .1 259 • .5 .1 339 •• 4 • 14 .06 30 • , 10 .06 191 • .14 .07 124 

•• 
...... •• 
N ...... 



,.... 
N 
N 

AGN TABLE-G- 1 

••• O.Os CP S • 5 ••• 
STATJCN - AGINCOURT ( CANAOA l PERIOD JAN 1 1932 - DEC 31 1%5 

LATITUDE= 43.80'1 LONGITUDE= 79.30W (INTER'IATIONAL DISTURBED DAYS INCLUDEDI 

S O L A R H A R H O N I C S •• L U N A R H A R M O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNH=1 NTI • y - (UNIT=l NTI • Z - (UNIT=1 NTI •• X - IUNIT= 1 NT 1 • y - IUNIT=1 NTI • z - (UNIT=1 NT) 

N AHP. tPo E. PHASE • A HP. tP. E. PHASE • AHPo tP.E. PHASE •• N AMP. tP.E. PHASE • AHP. tP.E • PHASE • AHP. fP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J n• 

1972 )AYS • 1972 DAYS • 1970 DAYS •• 1972 OAY5 • 1972 DAYS • 1970 OAYS 
•• 

1 10. 2 -~ 142 • 1 7. 7 • 1 26 • 4. 4 .1 177 •• 1 .69 .16 139 • 1.14 .11 64 • • 0 7 .or 153 
2 9.9 .1 323 • 16.1 • 1 225 • 4. 3 .1 277 •• 2 • 7 9 .12 328 • 2.07 • 0 9 246 • .36 • 0 6 310 
3 5.5 .1 154 • 6.1 .1 76 • .6 .1 137 •• 3 .62 .06 146 • .66 .06 64 • .07 .06 1ee 
4 1.11 -~ 10 • • 6 • 1 331 • .3 .o 183 .. ,. • 0 6 • 0 5 5 • • 0 9 .06 235 • • 0 6 .o 5 152 

•• 
•• 

••• SEASON E n• 

1677 JAYS • 1677 DAYS • 1679 OAYS •• 1677 OAYS • 1677 DAYS . 1679 DAY S 
•• 

1 12.5 .1 112 • 14 .6 .1 27 • 3.9 .1 169 •• 1 1.15 • 0 9 172 • .7 2 .1 2 68 • .25 • 1 2 301 
2 10.0 .) 305 • 1 2. 1 • 1 220 • 2.2 .1 26 5 •• 2 1. 1 5 .os 9 • 2.10 .10 27 6 • .13 • 0 6 14 
3 4. 9 • 1 11t6 • 5.6 .1 56 • 1.3 .o 140 •• l .67 .o 9 177 • .64 • 06 97 • .20 • 0 4 217 
4 1.4 . ,) 351 • 2.3 • 1 261 • .5 .o 33 6 .. .. .26 .04 7 • .31 .06 234 • .01 • 0 3 25 e 

•• 
•• 

••• SEASON D ••• 

1%11 lAYS • 1%6 DAYS • 1973 OAYS .. 1 %6 DAYS • 1%6 OAYS • 1973 DAYS 
•• 

1 7.6 .1 97 • 7.0 .1 32 • 3.0 .1 177 •• 1 .6~ .10 227 • .27 • 0 6 168 • .26 • Q 7 34 3 
2 6.1 .1 265 • e.2 • 1 20 2 • 1. 3 .o 30 5 •• 2 .73 .06 46 • 1.01 • 0 9 313 . .07 .04 25 ~ 
3 3.6 .1 117 • 2.9 • 0 36 • 1.3 .o 151 •• 3 .47 .07 237 • .26 .05 151 • .15 • 0 3 30 3 
4 1.0 ., 314 • 2.4 • 1 237 • .9 .o 332 •• 4 • 16 • 0 4 61+ • .16 .06 313 • .09 • 0 3 63 

•• 
•• 

••• ANNUAL y • •• 
5617 )AYS • 5617 OAYS • 5622 DAYS • • 5617 OAYS . 5617 OAYS • 5622 DAY S 

•• 
1 9.5 • 1 119 • 1 3. 0 .1 27 • 3. 7 .o 160 •• 1 • 7' • 0 6 17& • • 65 .06 80 • .14 . 0 5 319 
2 9.0 • 1 306 • 12 • 0 .o 218 • 2.5 .o 284 •• 2 • 7 ' .07 9 • 1. 6 0 • 05 27 2 . .17 • 0 3 31 5 
3 4.5 -~ 142 • 4. !I • o 62 . 1. 1 .o 11+3 •• 3 • 51+ • 0 4 162 . .53 .0 3 93 • • 0 9 • 0 3 2 4 2 
4 1.3 .) 351 • 1 .5 • o 256 • .4 .o 32 5 •• 4 • 1 5 .0 2 29 • .13 .0 2 256 • • 0 5 • 0 2 12 4 

•• 
•• 



AGN TABLE- G-2 

••• • 5< CP ~1.2 ••• 
STATION - AGINCOURT 1 CANADA 1 PERIOD J•N 1 1932 - DEC 31 1965 

LATITUDE= 43.80N LONGITUDE= 79.30W (INTERNATIONAL DISTURBEO DAYS INCLUOEDI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - <UNIT=1 NTI • z - IUNIT=1 NT> •• X - (UNIT=1 NTI • y - CUNIT=1 NTI • z - IUNIT=1 HTI 

N AHP • .tP.E. PHASE • A HP • tP.E. PHASE • AHP. !;P. E. PHASE •• N AHP. .tP.E. PHASE • AHPo .tP .E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASOH J 0 • 

1700 l AYS • 1 700 DA'!'S • 1702 OAYS •• 1700 DAYS • 1700 DAYS • 1702 OAYS 
•• 

1 13.9 .? 163 • 1 6. 3 .2 34 • 16.3 .3 201 •• 1 .99 .27 102 • 1. 31 .19 35 • .12 .30 22 
2 12.2 .? 321 • 17 .4 .2 219 • 7. 9 .2 261+ •• 2 .86 .20 316 • 2.65 .20 233 • .90 .21 286 
3 5.7 .1 11+0 • 5.9 .1 66 • • 7 .2 176 •• 3 .89 .13 138 • .69 .14 89 • .38 .19 19 0 .. 1.5 .1 16 • • 7 • 1 35 9 • .6 .1 197 . ... .25 .11 219 • .39 .09 160 • • 21 .11 17 2 

• • 
•• 

••• SEASON E ••• 

17116 JAYS • 17611 DAYS • 1782 DAYS •• 1788 DA'!'S • 1788 DAYS • 1782 DAYS 
•• 

1 11.2 • ? 126 • 15. 7 .2 1+5 • 11+. 1 .3 199 •• 1 .69 .25 198 • .71 .21 121 • .12 .3 4 347 
2 10. 9 .1 30 6 • 1 3 .3 .2 216 • 4.9 .2 252 •• 2 1. 12 .15 12 • 2.32 .19 257 • • 74 .20 32e 
3 5.9 .1 145 • 4. 3 • 1 62 • 1. 2 .1 168 •• 3 • 7 3 .09 179 • .62 .09 100 • .18 .12 250 
4 1. 0 • l 343 • 2 .5 .1 269 • .5 .1 336 •• 4 .12 .09 355 • .24 .09 220 • • 11+ .10 115 

•• 
•• 

••• SEASON O ••• 

16 32 HYS • 1632 DAYS • 1632 DAYS •• 1632 DAYS • 1632 DAYS • 1632 DAYS 
•• 

1 7. 2 . ~ 94 • 1 0 • 0 .1 59 • 10.2 .2 1119 •• 1 1. 1 0 .23 262 • .34 .16 204 • .49 .19 36 
2 6.6 • l 277 • 9.0 • 1 199 • 1.9 .1 241 •• 2 .92 .11 67 • 1.55 .10 313 • .08 .11 26 8 
1 4. 4 .L 127 • 2.0 • 1 33 • 1.2 .1 153 •• 3 .54 • 0 9 259 • .52 .09 199 • • 24 .12 356 .. 1.0 .L 335 . 2 .4 .1 238 • 1. 1 .1 343 •• 4 .21+ • 0 8 7" • .11 .09 40 • • 10 .11 74 

• • 
•• 

••• ANNU•L Y ••• 

5120 JAY S • 5120 OAYS • 5116 OAYS •• 5120 DAYS • 5120 OAYS • 5116 OAYS 
•• 

1 9.6 .? 135 • 14 .5 • 1 43 • 13.5 ,1 198 •• 1 .33 ,19 183 • ,36 ,13 71 • ,40 • 1 4 14 
2 1 0. 1 • l 304 • t 1,2 • 1 21" • 4,9 ,1 257 •• 2 .70 ,10 8 • 1,85 ,11 257 • .51 .11 3 0 1 
3 5.3 • l 139 . 3,9 • 1 69 • 1.0 .1 164 •• 3 .51 • 0 6 174 • ,42 , 0 7 113 • ,11 • 0 8 22 8 .. 1.1 • l 355 • 1.5 .o 264 • • 4 .o 322 •• 4 • 0 8 .06 349 • ,15 .os 1111 • .11 • 0 5 116 

•• 
•• ,_.. 

N 
w 



...... 
N 
.i:--

AGN TABLE- G-3 

••• C p > 1. 2 • •• 
STATION - AGINCOURT < CANADA 1 PERIOO J'N 1 1932 - DEC 31 1%5 

LATITUDE= 43.1'0N LONGITUDE= 79.30W (INTERNATIONAL DISTURBED DAYS INCLUDEDI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT=1 NTI • y - (UNIT= l NTI • z - (UNIT=1 NTI •• X - (UNIT=1 NTI • y - <UNIT=1 NTI • z - <UNIT=1 NTI 

N AHP. tP.E. PHASE • A HP • .tP.E. PHASE • AHP • .tP. E. PHASE •• N AHP • .tP.E. PHASE • AHP • .tP.E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEA SON J n • 

436 lAYS • 436 DAYS • 435 OAYS •• 436 DAYS • 436 OAYS • '+35 DAYS 
•• 

1 ': 1. 2 2.r 1 'lll . 1 7 .2 • 8 45 • 56.5 1.8 213 •• 1 5.13 2. '19 151 • .40 .84 2 • 3. 44 1. 'l 7 188 
2 ? 3. 8 1. 3 30 2 • 1 5 .5 • 8 215 • 11. Il 1. 4 263 •• 2 1. 'l 1 1. I+ 7 235 • I+. 0 2 • 81+ 226 • 1.16 1.51 21+ 1 
3 9. I+ 1.) 130 • 5 .2 _,. 110 • 2. 5 .'l 151 •• 1 • 'lS 1.10 357 • • '!6 .1+2 112 • 1.33 • 'l9 13 
4 1.6 • 3 126 • 1 .4 .6 117 • .5 .7 242 •• I+ .77 1. 0 1 343 • • 33 .65 276 • .62 .76 13 

•• .. 
••• SFASO"I E ••• 

713 )AYS • 713 OAYS • 718 DAYS •• 713 DAYS • 713 DAYS • 718 DAYS 
•• 

1 10. 9 1 _,. 192 • 1 7 .1 • 6 79 • 5 o. 0 1.5 212 •• 1 .58 1. 4 7 83 • 1. 34 • 67 81 • 1.39 1.65 346 
2 16.2 ., 265 • 11.0 .6 215 • 8. 2 .7 2'+1 •• 2 2. 2 4 • 61+ 19 • 2.81 .66 2'+9 • .81 .78 32'l 
3 9.3 ., 1'+5 • 2.1 .6 ,. 7 • . ,. .6 144 •• 3 .90 .88 179 • 1.06 .59 139 • .80 .6 8 243 
4 .9 ., 66 • 3.1 ... 26 3 • 1.5 . .. 31+6 . ... .61 .66 216 • • 79 .43 221+ • .66 .4 7 22 0 

•• 
•• 

••• SEASON D ••• 

501 :IAYS • 501 OAYS • 502 DAYS • • 501 DAYS • 501 DA YS • 502 DAYS 
•• 

1 11. 2 1.; 162 • 1 7 .o • 7 10 0 • 31+. 9 1.6 201 •• 1 .66 1.59 92 • ... 7 .80 91 • 1. 0 2 1. 71 15 3 
2 11 • 9 1.t 269 • 7 .e .5 191 • 3 ... .5 191 •• 2 1.15 1.15 66 • 2.40 .53 309 • .69 .56 311 
3 7. 0 •• 131 • 2.2 .4 30 1 • 1.3 .6 150 •• 3 1.48 .50 21+0 • 1.05 • 1+6 116 • 1.33 .68 61+ 
4 .9 •• 337 • 3.3 • 4 239 • 1.6 . ,. 330 .. ,. • 41+ • ,. 7 18 • .67 .Je 58 • • 32 .411 65 

•• 
•• 

••• ANNUAL Y ••• 

1650 )AYS • 1650 OAYS • 1655 OAYS •• 1650 DAYS • 1650 DAYS • 1655 DAYS 
•• 

t 29.8 1.1 192 • 1 6. 0 ... 76 • 47.0 .6 210 •• 1 1.11 1 • 1 7 126 • .92 • 41 77 • • 34 • 91 19 8 
2 16.5 .; 268 • 11.0 • 3 210 . 7.1 .4 244 •• 2 .es .50 26 • 2.55 .32 255 • .63 .39 307 
3 e.6 .; 137 • 1.5 • 4 71 • 1.2 .5 150 •• 3 .53 • 54 228 • .98 .37 131 • .36 .5 3 16 
4 .6 .i. 75 • 2 .4 • 3 271 • 1.1 .3 334 •• 4 .21+ • C.1 299 • .23 • 30 217 • .09 .36 261 

•• 



AGN TABLE- H-1 and H- 2 

L U N A R H A R M O N I C S 

STATION - AGINCOURT 1 CANADA 1 PERIOD JAl'I 1 1932 - DEC 31 1%5 
LA TI TUDE= '43. 110 l'I LONGITUDE= 79.30W !INTERNATIONAL DISTU~BED DAYS EXCLUDEDI 

PERIGEE ± 3 DAYS •• APOGEE ± 3 DAYS 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - (UNIT=1 NTI • z - IUNIT=1 NTI •• X - (UN!T=1 HTI • y - IUNIT=1 NTI • z - (UNIT=1 NT> 

N AMP. tP.E, PHASE • AHP. fP.E • PHASE • AMP. tP.E. PHASE • • N AMP, tP.E. :>HASE • AHP. tP.E. PHASE • AHP • .tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON J 

854 D4YS • 854 DAYS • 853 DAY S •• 872 DAYS . 872 DAYS • 13 7'4 DAYS 
•• 

1 • 99 ,34 151 • 1,23 .24 6'4 • • 77 .36 30 8 •• 1 .45 ,23 161 • 1, 0 8 ,30 62 • ,63 .20 276 
2 1.19 ,19 333 • 2.91 • 30 24'4 • .91 .31 29E •• 2 1, 0 8 ,17 319 • 2. 2 '4 ,14 2'43 • , 77 ,25 29é 
3 .91 • 20 156 • ,77 , 13 82 • • 11+ • 1 6 257 •• 3 ,51 ,17 138 • ,52 .12 56 • ,19 ,17 2 0 3 
4 , 12 • 11 337 • , 11 • 11 161 • ,07 ,13 11+2 •• I+ • 0 5 .10 258 • .18 ,09 189 • • 32 , 11 165 

•• 
•• 

SEASON E 

900 DAYS • 900 DAYS • 900 DAYS •• 857 DAYS • 857 DAYS • 855 DAYS 
•• 

1 1.96 ,36 183 • .59 .30 114 • .22 ,3 5 32 •• 1 .97 ,43 143 • ,83 .25 60 . 1. 0 4 .4 8 55 
2 1, 3 6 ,24 26 • 2,69 ,25 277 • ,07 .26 322 •• 2 .96 ,17 1 • 1,80 ,23 267 • .73 .31 12 
3 1. 0 3 • 16 190 • • 81 ,14 116 • ,28 ,17 213 •• 3 ,61 ,13 175 • .78 ,17 % • ,25 ,26 241 .. ,33 .12 21 • .32 • 13 251 • .05 • 1 3 212 •• lt .25 .H, 31+5 • ,26 .11 207 • • 0 5 ,1 9 15 6 

•• 
•• 

SEASON D 

873 DAYS • 873 DAYS • 871+ OAYS •• 857 DAYS • ~57 OAYS • 858 DAYS 
•• 

1 1.06 • 17 263 • ,52 .21 19'4 • • 51+ • 21+ 338 •• 1 .78 ,16 237 • ,38 ,25 172 • .20 .2 6 330 
2 1. 0 4 ,14 17 • 1,57 • 1 6 332 • .oe • 19 30 I+ •• 2 .56 .17 46 • .95 ,16 297 • .17 • 1 3 261 
3 .75 .11 275 • .49 .15 200 • • 11 • 12 11+ •• 3 .45 .10 241+ • ,35 .10 163 • • 11 • 12 310 

" • 27 .10 103 • ,25 ,12 66 • .13 ,16 91 .. " • 2 I+ • 0 9 91 • .02 .10 93 • • 10 .o 9 6': 
•• 
•• 

ANNUAL Y 

·2627 OAYS • 2627 DAYS • 2627 OAYS •• 2586 OAYS • 2586 OAYS • 2587 DAYS 
•• 

1 • 99 .09 197 • • 5 3 .11 '38 • • 41+ ,18 331 •• 1 ,63 .20 1110 • ,65 ,15 70 • ,28 • 1 7 1 
2 ,91 .og 26 • 2.04 ,14 275 • .35 .13 302 •• 2 • 7 8 • 10 354 • 1,61 .12 261 • • 44 , 19 321 
3 .63 • 0 8 196 • .50 • 0 7 121 • .11 • 0 g 236 •• 3 .41 .og 1113 • .48 ,08 % • .15 .10 23 Ç 

...... 4 ,17 .06 4& • ,06 .08 1112 • .os • 0 8 136 •• 4 ,09 .07 31 • .11 .05 1'33 • .14 • 0 g 14 ': 
N •• Vl •• 



...... 
N 

°' 
AGN TABLE- H-3 a nd ll-4 

L UN AR HARMONICS 

STATION - AGINCOURT ( CANADA 1 l>ERIOD J•N 1 1932 - DEC 31 1%5 
LATITUDE= 43.&0N LONGITUDE= 79.30W (INTERNATIONAL DISTURBED DAYS EXCLUCEDI 

MOON RECEDING •• :100N APPROACHING 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT=1 NTI • y - (UNIT=1 NTI • Z - CUNIT=1 NTI •• X - C UNIT= 1 NTI • y - CUNIT=1 NTI • z - IUNIT=1 NTI 

N Al1P • .tP• E, PHASE • AHP. tP.E. PHASE • Al1P • .tP. E, PHASE •• N AHP, tP,E, PHASE • AHP, .tP.E, PHASE • AHP, .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON J 

636 OAYS • 636 DAYS • 637 DAY S •• 669 OAYS • 669 OAYS • es, OAYS 
•• 

1 .98 .43 106 • .ao ,24 21 • ,14 • 3 8 342 •• 1 .80 ,31 119 • 1,11 ,24 57 • .39 .36 161 
2 .84 ,25 312 • 2. 54 ,23 225 • .33 .26 317 •• 2 ,55 .19 336 • 2,05 • 18 255 • • 45 • 1 9 315 
3 1. 0 I+ .15 116 • ,95 .16 37 • .10 , 1 7 143 •• 3 .59 ,15 142 • .64 • 10 118 • ,31 • 16 187 
I+ .45 .10 285 • .20 ,15 203 • .35 • 14 190 •• 4 .o 5 .11 136 • .24 ,17 161 • .09 .17 6e 

•• 
•• 

SEASON E 

645 OAYS • 645 OAYS • 61+3 OAYS •• 676 OAYS • 876 DAYS • 677 OAYS 
•• 

1 ,52 .21 192 • ,94 .28 105 • 1,31 ,36 27 4 •• 1 ,95 .31 180 • 1,07 .30 1or. • .29 • 3 6 260 
2 1.2 a ,19 1 • 2.31+ • 17 252 • .72 , 19 30 ':! •• 2 1.11 .26 9 • 2,23 ,17 271 • • 4 0 .22 312 
3 .91 .11 165 • .69 .11 75 • • 32 • 14 2,,. •• 3 • !14 .14 177 • ,82 .19 103 • .11 .11 304 
4 .32 • 09 0 • .39 .10 239 • ,21 .16 26 .. ,. , 31 ,15 41 • ,26 ,15 269 • .21 • 1 3 61 

•• 
•• 

SEASON D 

852 OAYS • 652 OAYS • 855 DAYS •• 849 OAYS • 84 9 DA YS • 649 OAYS 
•• 

1 .62 • 22 247 • .53 • 16 163 • .12 .25 30 •• 1 .79 , 21 239 • .46 • 1 Il 202 • ,62 .16 30 8 
2 • 99 .10 52 • 1,55 ,14 300 • ,06 • 1 0 235 •• 2 .69 .14 1+9 • 1,07 .15 320 • , 16 • 1 8 275 
3 , 56 .12 235 • ,1+1 .12 176 • ,26 .o 9 311 •• 3 .46 ,11 233 • .33 .07 1'!2 • .10 .o 7 70 
I+ • 2 0 .11 1+6 • • 1 3 .10 325 • .13 • 0 6 I+ 7 .. ,. • 0 9 • 0,, r.o • • 1 0 .11 332 . ,21 .12 104 

•• 
•• 

ANNUAL Y 

2533 OlYS • 2533 OAYS • 2535 OAYS •• 2614 OAYS • 261r. OAYS • 261r. OAYS 
•• 

1 • l+I+ • 1 5 176 • • I+ 2 ,17 110 • • 1+2 .15 261 •• 1 .61 • 20 172 • .63 • 1 8 91 • .23 .1 3 2 6 3 
2 ,67 .06 3 • 1,'!4 .13 250 • • 37 .o 9 30 1 •• 2 ,72 .14 11 • 1,65 ,15 273 • • 32 .10 30 7 
3 ,62 • 0 7 156 • ,50 .os 69 • .16 • 0 6 291 •• 3 ,55 .09 179 • .5 2 • 0 'l 120 • • 0 6 • 0 7 190 
I+ ,22 ,06 336 • ,17 ,06 21+4 • ,06 • 0 8 122 .. ,. .13 .06 1+6 • .11 , 10 21+8 • .16 .o 7 78 

•• 
•• 
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AGN TABLE - I 

The o
1 

and N
2 

Tides Der ived From Hourly Magnetic Data of 

AGINCOURT (19 32-1965). The International Disturbed Days have 

been Excluded From the Computations . 

X y z 
Amp . ±. p. e. Phase Amp. ±. p.e. Phas e Amp ±. p.e . Phase 

(nT) (nT) (nT) 

SEASON-J 

3451 days 3451 days 3452 days 

0.55 ±_ 0.14 206° 0.84 + 0.12 138° 0.23 .:±: 0.15 10° 
0.15 _±_ 0.11 18° 0.51 + 0.09 254° 0.10 .:±: 0.12 232° 

SEASON-E 

3478 days 3478 days 3475 days 

0.37 + 0.18 261° 0.34 + - 0.16 208° 0.58 _±_ 0.22 247° 

0.20 _±_ 0.10 36° 0.42 + 0.08 283° 0.18 ±_ 0.13 202° 

SEASON-D 

3431 days 3431 days 3436 days 

0.57 + 0.09 170° 0.33 + 0.10 109° 0.34 .:±: 0.07 203° 
0.28 _±_ 0.07 122° 0.45 + 0.07 14° 0.01 + 0.08 270° -

ANNUAL-Y 

10360 days 10360 days 10363 days 

0.41 .:±: 0.07 205° Q.41 + 0.07 145° 0.23 + 0.09 242° 
0.14 + a.os 73° 0.30 + 0.05 296° 0.08 + 0.07 213° 
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MEANOOK (MEA) 
(January 1, 1932 to December 31, 1975) 

Meanook magnetic observatory was 
established in 1916, 136 km north of the 
city of Edmonton, Alberta and 18 km 
southwest of the town of Athabasca. The 
magnetic measurements in all three 
components H, D and Z began late in 1931. 
The complete set of the hourly values on 
magnetic tape ready for processing became 
available only recently. Results of Sq and 
L studies are reproduced in the accompanying 
tables. 

SOLAR VARIATION 

The solar harmonie coefficients 
calculated for various geophysical groups 
are well determined at Meanook. Except for 
the group of International Quiet Days (IQD) 
the harmonie coefficients of both Sq and L 
are found strongly contaminated by the 
disturbance variations which prevail at high 
latitudes. The daygraphs for IQD-group 
(data of Table C) are displayed in Figure 1 
MEA. The daily variation curves of the X 
and Y components are similar to those 
expected for a station north of the northern 
Sq focus. With the addition of more active 
days in the groupas in Tables A and Bit 
follows that: a) The amplitude of the first 
harmonie of the X component increased by a 
factor of nearly 3 and that of the second 
harmonie increased by a factor larger than 
2. Also larger changes of phase are noted 
for both coefficients. b) For the Y 
component the amplitude and phase of the 
first harmonie decreased considerably but 
the amplitude of the second harmonie 
increased by a factor of about 1.5. The 
changes in phase were insignificant. c) For 
the Z component the amplitudes of the first 
and second harmonies increased at a faster 
rate than for the X component. These 
behaviours of the harmonie coefficients may 
be explained in the same way as those of 
College where similar variations in 
amplitude and phase were noted. 

The diurnal variation range maximizes 
for X and Z components in equinoctial months 
with the peak during the vernal equinox 
being stronger than that near the autlllilnal 
equinox. The Y component ranges peak during 
the summer in July and August. This result 
is to a large extent similar to that found 
for the daily variation ranges of Sodankyla 
for which explanations were attempted by 
Gupta (1973, Fig. 27). 

With the average annual sunspot numbers 
(R) increasing from 13 (Table F-a-1) to 122 

(Table F-a-3) all three components 
registered significant increases of 
amplitude but the extent of increase was 
largest for the X component and smallest for 
the Y component. The changes of phase of 
the major harmonie coefficients are noted 
but these are not large. 

The most dramatic changes in the 
amplitude of the major harmonie coefficients 
of all three components are found when data 
were analyzed for groups arranged in 
accordance with increasing magnetic activity 
(Tables G-1 to G-3). Although the 
coefficients for low magnetic activity 
(Table G-1) are largely similar to those 
given in Table C, they increased in 
amplitude several fold as the activity 
increased; the phases also changed 
considerably. These large changes are 
attributed to magnetic storms and oval 
currents which produce large effects on 
magnetic variations in the vicinity of the 
auroral zone. 

LUNAR VARIATIONS 

At high latitudes the accurate 
determination of lunar harmonies is made 
difficult, largely because of the following 
two factors: 

1) Inadequate volume of hourly data on 
quiet days causing the probable error to 
be large relative to the determined 
amplitude. 

2) When a large number of days which are 
not relatively quiet are analyzed the 
p.e. 's of determination are still large 
because these increase with disturbance 
more rapidly than the amplitude. Thus, 
the advantage of having a larger nlllilber 
of days in a particular group is lost. 

Hourly data from stations like Meanook 
are affected by both factors and therefore a 
large number of lunar harmonie coefficients 
are less well determined. From the IQD data 
the lunar harmonie coefficients of the X and 
Y components are significant (Table C). It 
may be seen from the lunar data given in 
other tables that for these components the 
main lunar tidal term M2 remains mostly 
well determined. Accordingly, the following 
observations are largely dependent on the 
behaviour of this harmonie: 

The average amplitude of the lunar tidal 
term M2 is nearly 2 nT at Meanook and is 
somewhat larger in summer than in winter. 
The phase of this harmonie in summer differs 
from that in winter by nearly 110° for the X 



component and by about only 50° for Y 
component. Also the peak amplitudes of M2 
are noted for the X component in the 
equinoctial seasons in the months of April 
and 0ctober and for Y in summer, a result 
similar to that for the solar harmonie 
coefficients of these components . The M2 
amplitudes of the Y component are well 
determi "ed at all levels of sunspot numbers 
(Tables F-a-1 to F-a-3); however only a 
small increase of M2 amplitude is observed 
at Meanook with increasing sunspot numbers . 
Similarly, the influence of increasing 
magnetic activity (up to moderate levels 
only ; Tables G-1 and G-2), on M2 of the Y 
component only could be studied with any 
degree of certainty . Again only a small 
change of amplitude is observed with 
increasing magnetic activity at Meanook. 

Referring to Tables H-1 and H-2, some 
well determined values of M2-amplitude 
support the expected result of a larger 
value of amplitude when the moon in its 
orbit around the earth is near perigee than 
when it is near apogee. Also the M2 
amplitude of the Y component tends to be 
larger in the case of the moon RECEDING, 
than in the case of the moon APPROACHING 
interval . 

Clearly for Y component the data of 
Table I shows that 01 tidal component is 
well determined at Meanook in all seasons. 
Compared to winter its amplitude in summer 
is twice as large with a phase difference in 
the two seasons of only about 22° . It may 
be recalled that the gravitational theory 
does not demand any seasonal variation of 
the amplitude of the 01 tidal term. The 
observed variation may therefore be 
attributed totally to the seasonal 
variations of the ionospheric parameters. 

129 



130 

D 

X 

SOLAR 

y z 
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 
I'' jî 11••11q1111111 ,, "I ,,,, lljllf l'jilj l l jlljllj jll ,. '111/IIJllj j i ''"''I 

X 

LUNAR 

y z 
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 
li 1

/ "I'' fi ' l''I'' I' 'I 111 l'''''llljiljliji I ji'l"I I'' jiijllfiljlljl ljllfilJ 

MEANOOK ( CAN.) 

C7 

JAN.1 1932 - DEC. 31 1975 

L::::=\ 
\ 

T t: + t-f--+---lo --"--

....._ "--..7 D 

y ':::::::\ c-------v ~ y 

L.1 
111 i,, I, dt il11 l1il, Il ,d 111 ,. "' ,1,.l,!111111 ,, d 111 '"' 1 J 1,,1,.,,,,, ""' 
O 6 12 18 24 0 6 12 18 24 0 6 12 18 24 

L.T. 
l 111,, I,, 11 dtil, ,1,, i ul 111 fi el, 1'11 I, t1, ,!. , , .,J 1111, il,,,, il,, r, d11 i 1 ,1 
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 

Figure 1 MEA 



MEA TABLE-A 

SUTUlH - MnNOOK C CANADA 1 PERIOD JAN 1 l'H2 - DEC 31 1 'l75 
LATITUDE= 51t.60H LONGITUOE=113.JOW CINTERNATIONAL DISTURBED DAYS INCLUDEC', 

S O L A R H A R M O N I C S •• L U N A R H A R M O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT =l NTI • y - IUNIT=l NTI • Z - CUNIT=l NTI •• X - CU NIT= 1 NTI • y - C UNIT= 1 NT l • Z - 1 UNIT= 1 NT 1 

N AMP. !P.E. PHASE • ANP • .tP.E. PHASE • AMP • .tP. E. PHASE •• N AMP • .tP.E. PHASE • AHP • .tP.E, PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------•·------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

5272 OAYS • 5272 OAYS • 521t'l DAYS •• 5272 DAYS .. 527 2 OAYS • 521t'l O AYS 
•• 

1 38.0 . , l'll • 11. 1 • 3 32CJ • 211 ... • I+ 205 •• 1 .os .71 2 !16 • .'l9 .33 32 • .61 .lt] 360 
2 12.2 ... 252 • 19. 'l .2 219 .. 6.6 .2 2311 •• 2 1.68 ,42 H'l • l ,!Il+ • 21 2 52 • l. 0 Il .111 320 
J 3.6 .2 t61 • lt. 5 .1 % • 2.0 .2 1% •• 3 • 20 ,21 1 'lO • ,61t • 11+ q1 • ,lt9 .20 271+ ,. • 7 .2 231 • .g .1 2111t • 1.1 .2 235 •• lt • 56 • 111 21t'l • .30 .12 239 • ,19 .23 220 

•• 
•• 

••• SEASON E ••• 

5366 OAYS .. 5366 DAYS • 5362 DAYS •• 5366 OAYS • 5366 DAYS • 5362 DAY S 
•• 

1 38.2 • 7 1'33 • 1. !I ... 266 • 30.3 . .. 212 ... 1 ... , .76 2611 • .07 .i.o 0 • .116 • .. 7 320 
2 12. Il • lt 21 !I • lit, Il .2 2111 • 6.3 • lt 207 ... 2 1,79 • ,. 1 353 • 1. 71 .17 266 . ,71 ... o 2'37 
3 7. lt .3 159 • 3.0 .2 117 .. 1.8 .2 19'3 •• 3 ,lt6 ,30 21t2 • .61 .111 128 • .1+6 .21 266 .. ,l .l 71+ • 2.1 .2 2711 • .7 .2 2'33 .... ... q ,36 3113 • ,31 ,1 q JO'l • ,27 .17 332 

• • ... 
.... SEASON D ••• 

52'l3 OAYS • 'i2'33 DAVS • 5291 OAYS •• 5293 OAYS • 52'll OAYS • 52':!1 OAY S 
•• 

l 23,l .6 1 '32 • 3,7 • J lit l • 25.lt . ,. 20 l •• l • 8'3 .68 21+1+ • .1+5 .32 203 • ,77 .1+2 2'36 
2 t0,11 .3 201 • 10.5 .2 210 • 7.0 .2 1711 •• 2 .lt3 ,35 lt3 • 1 ,63 ,1 7 3 06 • .85 .20 345 
J 5.2 .2 131+ • 1. lt ,l 135 • 2.2 .2 1811 .. ] .53 .20 261 • ,lt5 .13 2 26 • , 1t 1 .20 2'37 .. • 8 .2 73 • 1. 'l • l 2B • .8 • 1 236 ... lt • 2 'l ,21 206 • ,22 , l lt 251 • ,21+ , l lt 250 

•• ... 
••• ANNUAL Y••• 

t5'3H OAYS .. l 'i'l31 DAYS • 15'302 OAYS ... 15'l31 DA YS • 15'331 OAYS • 15'302 OAY S 
•• 

l H,l . " 19 2 .. 1,8 .1 316 • 211.0 ,2 206 •• 1 • lt6 .1+0 253 .. ,21 , 15 35 • • 7 .. .25 32 5 
2 11,l .2 221+ • 15.0 ,l 217 • 6,6 ,l 210 •• 2 1.18 • 1'3 31t3 .. l ,61 • 0 q 273 .. • 6,. • 1 lt 3 22 
3 5.3 • l 15 2 • 2 , Il • l 10 '3 • 2.0 .1 l 'lit •• 3 ,36 , lit 21,2 • ,36 • 0 'l l 31 • , 44 .13 278 .. ,2 ,1 10~ • 1,5 • l 262 • , Il .1 250 •• I+ • 27 ,16 271 • .2 3 .10 2 611 • .16 .os 27 2 

•• ... 
t--' 
w 
t--' 
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MEA TABLE-B 

STATION - t1EANOOK 1 CAN AD A 1 PERIOO JAN 1 1'.132 - DEC 31 1'H5 
LATITUDE= 5r+.60N LONGITUDE=113.30M IINTE>{NATIONAL DI STURBEO OAYS E XCLUOE 01 

s 0 L A R H A R t1 C N I C S •• L U N A R H A R H 0 N T C s 
------------------------------------------------------------------··------------------------------------------------------------------

X - IUNIT=1 NT 1 • y - IUNIT=1 NTI • z - CUNIT=1 NTI •• X - IUNIT=l NT) • y - CUNI T= 1 NTI • z - C UNIT= 1 NT 1 
N AHP. _±P.E. PHASE • AHP. jP.E. PHASE • AHP. t P. E. PHASF •• tl A HP. tP.E. PHASE • A l'P • !P.E. PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 
4437 0 AY S • 41t37 OAYS • lt'423 OAYS •• ltlt37 OAYS " lt437 OAVS • lt423 0 AY S 

•• 
1 2 3. q • 3 180 • 11.5 .2 ~59 • 21t.'l .3 20 2 • • 1 • 4 2 .27 74 • 1.01 .16 St • .61 .JJ 351 
2 10. \ • J 26'.I • 18. '.I .2 218 • 10.3 .2 235 •• 2 1.64 .27 324 • 1.87 .17 2 55 • 1. 0 2 .26 318 
3 J.,. .2 155 • ,. • 7 • 1 '.10 • 2.s .2 18 0 ... 3 • 21 .20 11t6 • .69 .10 88 • • 4 3 .11 266 .. .6 .2 170 • • 4 • l 2116 • 1.2 .1 211 •• 4 .31 .111 289 ♦ .18 .o 9 2 81 • .17 .15 250 

•• 
•• 

••• SEASON E • •• 
4445 DAY S • 41t45 DAYS • 41t39 OAYS •• ,.,.,.5 OAYS • 441+5 OAYS • ft439 OAYS 

•• 
2 2 . 1t ... 179 • 5.9 .2 111 • 26.2 ... 20 Il • • 1 .57 .1+5 127 • .51 .2 3 89 • .92 • 40 321t 

? 8.q • J 2 31t • 13.2 • 1 216 • 7.9 .2 208 • .. 2 1,70 .37 355 " 1. 75 .13 2 73 • • 9'.I .22 317 
3 6.6 . 2 156 . 3.5 • 1 100 • 2.7 • 2 180 •• 3 • 35 .20 1q2 • .74 .1,. 111 • .51 .16 2 7ft ,. .5 . 2 103 • 1.q • 1 277 • .5 .1 27 5 .. .. .JO .22 338 • .18 .13 270 • .16 .15 2'.11 

• • 
•• 

••• SEASON D •u 

44'- 6 OAYS • 41t"6 OAYS • 1+438 OAYS •• lt446 OAYS • ltltft6 OAYS • 4438 OAYS 
•• 

1 12 .5 ... 1112 • 3. 1 • 2 69 • 1 '.I. 9 .4 1'.l'.I •• 1 1.23 • lt 1 294 • • 311 .22 247 • 1 .os • ,. 1 328 

2 7. lt .2 2 14 • q.1+ .1 20'.I • 6.6 .2 18'+ •• 2 .59 .18 17 • 1.i.1 .12 30q • • ,. 8 .18 31t6 
J ... 1 . 2 132 • 1.4 .1 'lit • 2.5 .2 175 • • J • 41 .19 25ft • .28 .10 2 01 • .25 • 17 313 .. • 6 .2 88 • 1.7 • 1 236 • .8 • l 217 . . .. .08 .18 117 • .21 • 1 0 324 • .20 .16 255 .. . 

•• 
••• A NNUA L y ••• 

13328 'lAYS • 13321\ OAYS • 1331] 0 CAVS •• 133211 OAYS • 133211 OAYS • 13300 OAYS 
•• 

l 19.6 .1 180 • 6. 3 • 0 lit • 23.7 .1 203 •• 1 .10 .12 30ft • .36 • 0 5 5'! • .83 .13 331 
2 11. 2 • 1 2 1+2 • 13.8 .1 215 • 7.7 .1 213 •• 2 1.25 .15 31+5 • 1 .58 • 0 6 2 76 • .82 .11 322 
J ... 6 • 1 1 ltll • 3.2 • 1 94 • 2.6 .1 178 •• 3 • 2r. • 0 q 2oq • ·'- 7 • 0 7 111 • .38 .08 278 ,. • lt • 1 118 • 1. l .o 261 • .8 .1 225 •• 4 .17 • 0 q 319 • .17 .o 5 2'llt • ,17 ,08 261+ ... 

•• 



MEA TABLE- C 

STATION - HEANOOK ( CANADA 1 PERIOO JAN 1 1q32 - DEC l1 1q75 
LA TITUOE= 54.60 N LONGITUOE=113.30W 1 INTERNATIOt<AL QUIET OAYS ONLYI 

S O L A R H A R H 0 N I C S •• L U N A R H A R H 0 N I C s 
------------------------------------------------------------------··------------------------------------------------------------------

)( - CUNIT=1 NTI • y - 1 UNIT= 1 NTI • z - IUNIT=1 NTI •• K - 1 UNIT= 1 NTI • y - IUNIT=1 NT> • z - IUNIT=1 NTI 
N AHP • .tP.E. PHASE • AHP • .tP.E. PHASE • AHP. ..tP. E. PHASE •• N AHP. tP.E • PHASE • AHP • .tP.E. PHA SE • AHP • .tP .E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

671t OAYS • 674 OAYS • 671t OAYS •• 674 OAYS • 674 OAYS • 674 OAYS 
•• 

1 12. 7 .3 130 • 17.2 .2 12 • 8. 7 .3 181 •• 1 1.21 .36 124 • 1. 2 4 .2 3 88 • • 43 .35 11 3 
2 6.6 .3 30'3 • 15 ... .2 2 21 • 5.4 • 2 256 •• 2 1. 11 .28 308 • 1 • 7 0 .2 5 257 • .36 .1 7 317 
3 2.6 .2 132 • ,. • q .2 71 • 1. 7 .2 142 •• 3 .66 .17 123 • • '34 • 1 7 83 . .18 .1 '3 1 56 .. ., .1 60 • .2 • 1 13 • 1.0 .2 17q .. ,. .os .13 161 • .13 .oq 187 • .31 .16 112 

• • 
•• 

••• SEASON E • •• 
1174 OAYS • 1174 OAYS • 1172 OAYS •• 674 OAYS • 874 OAYS • 872 OAYS 

•• 
1 11.9 .2 116 • 12 • '3 .2 16 • 60 q .2 201 •• 1 .77 • 24 161 • .71 .1 8 126 • • 44 .24 58 
2 6.7 .2 2'37 • q.3 .2 2111 • 2.11 .2 216 •• 2 1. 12 • 23 8 • 1.5q .20 2qq • • 63 .20 q 
3 3 ... .2 163 • ,. • 1 .1 65 • 2. 2 .2 148 •• 3 .53 • 20 1% • .51 .oq 121 • • 43 • 1 q 302 .. 1.0 • 1 20 • 1.7 .1 275 • • 4 • 1 205 .. ,. .31 .10 334 • .30 .o q ,53 • .46 .12 313 

• • 
•• 

••• SEASON O ••• 

676 OAYS • 676 OAYS • 875 OAYS •• 876 DAYS • 676 OAYS • ·675 OAY S 
•• 

1 6.1 .1 111t • 5.3 .1 22 • 5.2 .2 200 •• 1 .56 .15 216 • .3 2 .1 3 175 • • 34 .23 342 
2 .. • 8 .1 273 • 6.4 .1 207 • 2. 0 • 2 160 •• 2 ..... • 08 40 • 1.06 • 0 q 313 • • 16 • 17 61 
3 2.1 • 1 125 • 2.1 .1 ltl • 1. o .1 154 •• 3 .42 • 13 251 • .26 .07 1% • .08 .1 2 112 .. .6 • 1 16 • 1 ... .1 21t6 • .2 • 1 24q .... .20 .08 120 • .15 .07 320 • .06 .13 165 

•• 
•• 

••• ANNUAL Y ••• 
2624 OAYS • 2624 OAYS • 2621 OAYS •• 2624 DAYS • 2624 OAYS • 2621 OAYS 

•• 
1 10 • 2 .1 122 • 11.6 .2 15 • 6. 8 .1 1q3 •• 1 .7& .15 159 • .77 .17 qq • .1 '3 • 12 75 
2 6.5 .1 297 • 10.3 • 1 217 • 2.q • 1 232 •• 2 .1q .11 352 • 1.1t6 .13 285 • .3q .13 353 
3 2.6 • l 143 • 3.6 .1 63 • 1.6 .1 1ft7 •• 3 .35 • os 17q • .50 .o q 110 • .07 • 0 6 266 ,. • 7 .1 32 • 1.0 .o 267 • .5 • 1 1q2 .. ,. • 0,. • 07 41 • .12 .o,. 250 • • Olt .08 323 

•• 
•• 

....... 
w 
w 
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MEA TABLE- E 

STATieN - HEANOOK 1 CANADA 1 PERIOO JAN l 1'332 - DEC 31 l '37 5 
LATITUDE= 51+.60N LONGITUOE=113.30W 1 INTfRNATIONAL CISTURBEC DAYS EXCLUDEDI 

S O L A R H A R H O N I C S •• L U N A R H A R H C N I C S 

--------------------------,--------------------------------------··------------------------------------------------------------------)( - CUNIT=1 NTI • Y - (UHIT=1 NT) • Z - IUNIT=1 Nîl •• X - IUNIT=1 NTI· • y - 1 UNIT= 1 NT l • Z - (UNIT=1 NT! 
N AHP. tP.E. PHASE • AHP • .tP.E. PH ASE • AHP • .tP• E. PHASE "" N AHP • .tP.E. PHASE " AHP • .tP.E. PHASE • AHP • .tP.Eo PHA SE 

---------------------------~-------------------------------------··------------------------------------------------------------------•• 
•• 

••• JANUARY ••• 
1136 OAYS • 1136 OAYS • 1132 OAYS •• 1136 OAYS • 11 H , OAYS • 1132 OA'l' S 

•• 
1 10.0 • 5 11'2 • 3.6 .3 61 • 17.'l .4 1 '32 •• 1 1.21 .5 q 31 <I • ... 3 .J 0 2 ~8 • .65 .36 335 
2 r. ... .3 2111 • 'l.O .1 200 • 6.2 .3 17 5 •• 2 .1'3 .33 58 • 1.5& .11+ 3:!5 • .6 6 .27 1 'l 
5 3 ... .3 115 • 1 ... .1 .... • 1.q .2 161 •• 3 .36 .32 260 • .31 .15 262 • • 5 q .25 23 .. .2 .2 1 26 " 2.2 .2 22<1 • .5 .3 231 . ... .08 .21+ 20 " .lit • 1 q 3 3ft • .o q .33 311+ 

"" •• 
••• FEBRUARY ••• 

1020 OAYS " 1020 OAYS • 1011, OAYS "" 1020 DAYS " 1020 OAYS • 1011+ OAY S 
•• 

1 14 • 1 .8 173 " 3.q ... lt8 " 21.5 • 6 1% •• l 1.85 • 'l 1 251 • .81 .'+1 2 21 • .11'5 .67 2'32 
2 Il• I+ .5 202 • 'l.lt .3 1 qq • 7.6 ... 17 5 •• 2 • 6'l .56 55 • 1.6ft .33 J22 • .53 • 311 7 
5 ... 'J ... 125 " 1.8 .2 102 • J ... .J 155 •• J .60 • 40 222 • .55 • 2 3 2 25 " ... 2 .26 281 .. 1 • 3 .2 80 " 1.6 .1 226 " .5 .2 156 ... .. .29 • 28 206 • .25 .1 .. 2 50 • .33 .21 215 

•• ... 
••• HARCH ••• 

11fit0 OAYS • 1140 OAYS • 1141 OAYS • • 111+0 OAYS • 111+0 OAYS " 111+1 OAY S 
•• 

l 22.8 • q 177 • ... 3 .5 21 • 27.5 • q 20 I+ •• 1 1.22 1.01 2 61 • • 3 q . 50 2 49 • 1. 5 5 .% 2 67 
2 11.8 .5 221 • 12.5 .2 196 " q.,. .3 19 3 •• 2 .q3 .53 330 . 1.60 • 2 3 2 52 . • 71 .3 2 271 
3 ,.1 .5 11+1+ • 3.1+ .2 85 • 4. 3 .4 163 •• J .67 • 4'l 1R6 • . 6 8 , 22 111 • .6 5 • I+ 0 3 21 .. 1.1 .3 106 • 1.7 .2 25'3 • .2 .3 22 'l •• I+ • 3 q .34 326 • .46 • 2 1 310 • . 6 4 • 32 31+1 

• • 
•• 

••• APRIL ••• 
1086 OAYS • 1086 OAYS • 1087 DAYS ... 1066 OAYS .. 1086 OAVS • 1087 OAY S 

•• 
1 2r.., 1.5 17<1 • 7.9 • 6 10 • 28.5 .7 206 •• 1 1. 59 1.60 229 • .21+ .65 2E3 • 2. 0 3 .72 2 8 'l 
z 11.0 .7 21t8 • 15. 1 ... 211 • 7.8 .3 216 •• 2 2.35 .77 31':I • 1.61 .39 2 62 • • 77 .35 JO J 
3 3. q .6 162 • 2.5 .J 98 • 2.5 .2 202 •• 3 .25 ,64 175 • .611 • J 0 'lit .. • 5 f, .26 233 
I+ • 7 ... 11, " U7 .2 295 • 1.5 .3 26 0 •• 4 .15 • 41 31+0 • • 1 0 .2?. 335 . .3 5 .29 21+5 

•• 
•• 



MEA TABLE-E---CONT'D 

STATION - NEANOOK 1 CANADA 1 PERIOO JAN 1 1'332 - DEC 31 1 '375 
LATITUDE= 51t.60N LONGITUDE=l13.30~ !INTERNATIONAL DISTURBEO DAYS EXCLUOEDI 

S O L A ~ H A R N O N I C S •• L U N A R HAR"ONIC s 
---------------------------,--------------------------------------··------------------------------------------------------------------

X - IUNIT=l NTI • y - IUNIT=1 NTI • Z - ( UNIT=1 NTI •• X - (UNIT=1 NTI • y - (UNIT=1 NT 1 • Z - ( UNIT= 1 NT l 
N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. j:P. E. PHASE •• N Al1P, !P,E. PHASE • AHP • .tP.E. PHASE • AHP. ,tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• HAY • •• 
11H DOS • 1133 OAYS • 1134 DAYS ... 1133 DAYS .. 1133 DAYS • 1131t OA'l'S 

•• 
1 26.2 1.0 182 .. 10. '3 • 4 3 • 25.4 ,8 204 ... 1 1.35 1.06 g3 • 1,07 • 4 4 E2 .. , 43 .e5 32'3 
2 10. 2 • 5 275 .. 17.3 .3 220 • '3.11 .5 237 •• 2 1. 4'3 ,57 329 • 1.55 .30 2 43 • • ,. 7 ,51 352 
3 3.6 .3 16 1+ • 4 .4 .2 10 3 • 2,8 ,,. 189 •• 3 • 15 ,37 59 • .5'3 .2,. 55 • ,15 • a,o 41+ .. 1.2 • 1 152 • .5 • 1 29 '+ • 1. 4 . ,. 221 ... 4 • 36 .37 250 • ,4 3 ,15 246 • ,2 6 • 41 113 . .. 

•• 
••• JUNE • •• 

1068 DAYS • 10811 DAYS • 1087 DAYS •• 10811 DAYS • 10!16 DAYS • 1087 OAYS 
•• 

1 23.'3 • 6 177 • 12. 8 .4 355 • 2'+.3 .6 197 •• 1 2 .18 ,64 53 • 1.90 ,3 9 51 • ,90 .62 75 
2 11,2 .5 270 • 19.0 .3 217 • 10.3 . ,. 235 •• 2 1.95 .52 330 • l .71 ,28 257 • 1.02 • 45 337 
3 3.5 .2 1 31' • 4. 3 • 1 115 • 2.5 .3 154 •• 3 .17 • 26 352 • .79 • 1 5 70 • .43 ,29 282 .. ·" .3 128 • .2 .1 10,. • 1.1 .3 197 •• 4 .78 .211 266 • .13 .16 252 • ,68 .32 239 

• • 
•• .... JULY ••• 

1136 OAYS .. 1136 OAYS • 112 lo OAYS •• 1136 DAYS • 1136 DAYS • 112ft OAYS 
•• 

1 20 • 9 .e 17'l • 12,7 • 4 354 • 24.3 .1 200 ... 1 1. 06 • 81, 99 • 1 .37 .45 56 • 1 • 1 5 .71 33 
2 10.1 .6 263 • 20.5 .3 215 • 11. 7 .5 236 •• 2 1. 14 .65 332 • 1.96 .35 253 • 1.53 .53 312 
3 2.'3 • 5 146 • 5.1 .2 60 • 2.1 • I+ 17 8 ... 3 .83 .48 152 • • 8 lt .22 116 .. .63 ... 2 237 ,. .5 • 3 229 .. • 3 .2 232 • 1 ... .3 213 •• 4 • 15 • 31 157 • .25 .17 212 .. • 1 .. .32 125 ... ... 

..... AUGUST .... 
1137 OAYS • 1137 OAYS • 113'+ OAYS •• 1137 OAYS • 1137 DA'l'S • 113ft DAYS . .. 

1 22 .6 • '3 t 711 .. 1 o. 1 .5 1 • 25.2 .7 208 •• 1 • 63 1.03 t:Jq .. 1.10 . 50 E8 • .45 • 11+ 34ft 
2 '3.0 -~ 26'3 .. 1 '3. 'l • I+ 221+ .. 10.3 .5 235 .... 2 2,05 ,81 342 .. 2,52 , 3 8 267 "' 1. 5 '3 • 51, 315 
J 5 ,8 . E, 162 • 6.6 • I+ 95 .. 2.9 .3 1'32 ... 3 .26 ,60 326 • 1.10 • .. 1 1 03 "' ,7 6 .3 5 286 
I+ • 3 ·" 300 • 1.1 .2 300 • .6 ,3 213 •• I+ .82 • 1+3 355 • .31+ .24 3 44 .. • 311 .31 302 ... ... 

'"--' 
w 
V, 



,..... 
w 
"' 

MEA TABLE-E- --CONT ' D 

STA TI CN - 111:ANOOV. ( CAN AO A l Pf RIO D JAN 1 19 32 - JfC 11 197 5 
LA i ITUDE= 5 l+o oO N LON GI TU~• =113o30W (IN TEP NATT ONAL OI STURS•C ùAY S !:XC LU OE Dl 

s C L A ~ H A ;: 11 0 N I C s •• L u N A ;;_ H A " 
H C N I C s 

-------------------------------------------------------------------~- -----------------------------------------------------------------
X - (UNTT=1 NT l . y - I UNIT =1 N-1 • 7 - C UN TT= 1 NT l •• X - (UNI-=1 NT ) • y - ( UN I T= 1 NT l • z - 1 UNI T= 1 NTl 

N ~'1P o !Po Eo PHA se • AM Po !Po Eo Pf-' AS~ . A 11 Po ±Po f o PHA Sf •• N AMPo !Po Eo PHASE • A MP o !P oE o PHA SE • A'1P o !Po E. PHA SE 

------------------------------------------------------------------••------------------------------------------------------------------•• 
•• 

••• 5EPTEH!3ER ••• 

1088 OAYS • 108/l OAYS • 1089 OAYS •• 10811 DAY S • 10R8 OAYS • 1089 OAYS 
•• 

1 21+ o 7 1.J 182 • E,. 2 • E, 13 • 2b .2 08 211 .. 1 1.22 1.37 117 • 1 .o E, .E,1 g5 • • 117 .8E, 323 
2 6. 5 oO 25 1 • 15. 0 .3 231+ • E,.6 . 5 22 6 •• 2 1. 9E, . 61+ 13 • 1o87 .3,. 2 71 • 1.33 • 50 307 
3 7.9 . ,. 161i • ... 7 .2 116 • 2.5 .3 20 7 •• 3 .49 .42 102 • 1 o 11+ . 25 1 02 • .3 2 .3 6 306 ,. ... o'+ 9~ • 2 . 2 .2 288 • . ,. .3 271 •• 4 o llll 045 352 • .21 .2 6 326 • 037 .35 332 .. 

•• 
••• OC T OBER ••• 

1127 D AYS • 1127 OAY S • 1123 OAYS .. 1127 OAYS . 1127 OAYS • 1123 OAYS 
•• 

1 20.0 .8 187 • 3 .r; . ,. t,6 • 26.0 .9 211 •• 1 1.92 .811 38 • • 8 5 . .... ?4 • 2 . 4 6 .% 13 
2 <} .t, .6 225 • 10.7 .3 219 • 11. 0 .5 200 •• 2 2.51 069 35] • 1 .7 li .35 2 'lO • .91 .49 330 
l 6. 0 .5 162 • 2. 4 .2 91+ • 1.8 .2 182 •• 3 .81 .51 250 • .40 .2 5 132 • 1.20 .211 .. 2,2 .. .6 . 3 9 • 2.6 .2 271 • .9 .3 300 •• 4 .17 .38 1011 " .011 .2 5 262 " .62 .211 1115 

•• 
•• 

••• NOI/EttBER ••• 

10H OAVS • 1097 OAVS • 10<}7 OAYS • • 1097 OIIYS • 10'H OAYS • 1097 OAVS 
•• 

l 13.3 .7 1111 • 1.2 .l 67 .. 20.2 .5 205 •• l 1. 20 .73 2'!9 • .65 • 3 7 2 61 • 1.58 .54 342 
2 7.4 .5 22ft • 10. 3 .3 219 • 6.6 .3 196 •• 2 1.25 .49 1 .. 1 .43 .30 2 e1 • ... 5 .34 315 
J ... 2 .3 14a • 1.9 .2 114 • 3.1 .3 195 • • l • t,7 .34 265 • .32 • 2 0 170 • • 19 • 3 0 18 
t, .3 .3 110 • 1.11 • 1 250 • 1.2 .3 219 •• 4 .04 o 34 176 • .1 5 .16 26'! • .35 .32 356 

•• .... 
••• OECE118EI<' ••• 

11to0 ous • 11 loO OAVS • 1138 OAVS •• 114 0 OA YS .. 1tlt0 OAVS • 1138 OAVS 
•• 

l 10.5 .5 192 • 3.1 .2 81 .. 18.5 . .. 1<}7 •• 1 1.92 • 54 256 • .75 .21 199 • • 9'! .i.o 267 
2 1.2 .3 211 • a.a .2 20'l • 6.2 .3 1115 •• 2 .38 • 3ft 186 • 1 .56 .2 0 2'32 • .52 • 17 322 
J ... 0 .J 127 • 1.1 .2 95 • 2.5 .2 171 •• 3 .53 .21 206 • 0 t, 1 .17 1 79 • 046 .22 2110 .. 1.0 .2 112 • 1.6 .1 2111 • 1.2 .2 195 •• 4 .15 .20 110 • • l ,_ • 1 5 3"7 • .50 .111 242 

•• 
•• 



MEA TABLE- F- a-1 

O.:! R ! 30 R'=-13 

SfATION - HEANOOK I CANADA ' PERIOO JAN 1 1932 - DEC H 1975 
lA Tl TUDE= 5ft. 6 ON LONGITUDE=113.30M 1 INTERNATIONAL Dl STURl>EO OAYS DClUOEDI 

S O l A R H A R H O N I C S •• L U N A R HA~I-ICNIC s 
---------------------------~--------------------------------------··------------------------------------------------------------------

X - IUNIT=1 NTI .. y - ( UNIT=1 NTI .. l - ( UNIT=1 NTI •• X - (UNIT=1 NTI • ~ - IUNIT=1 NT) . 7 - ( lJNIT= 1 NTI 
N AHP • .tP.E. PHASE • Al'IP • .tP.E. PHASE • AHP • .tP.E. PHASE •• N AHP • .tP.E. PHASE • AHP • .tP.E • PHASE • AHP. !P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASDN J ••• 

1127 DATS • 1127 OAYS • 1126 OAYS •• 1127 DAYS • 1127 OAYS • 1128 OAYS 
•• 

l 16.1 . .. 1111 • 11a .2 9 • 20.5 ... 207 •• 1 .111+ .39 65 + t.22 • l 7 51 • .94 .36 21+ 
2 9.2 .3 278 .. 16.ft .2 220 • 11 ... . .. 233 ... 2 1.85 .36 329 • 1.10 • 2 0 2 69 • 1. lt2 • lt5 339 
3 3.6 .3 166 • 3.7 .2 96 • J.2 .3 191 •• 3 .39 .32 332 • .lt9 • 1 7 65 • • 7 0 • 36 317 .. .9 .3 165 • . .. .1 231 • 1.1 .3 209 .... • 77 .30 300 • • .. 0 .14 307 • .34 .21 2 64 

•• 
•• 

••• SEASON f ••• 

1105 OAYS • 1105 OAYS • 1106 OAYS •• 1105 DAYS • 1105 DAVS .. 1106 DAY S 
•• 

1 15.11 • 6 1118 • 4. 7 . .. J1 • 24. 0 .6 211 •• l • 76 • 66 146 • .37 .41t 157 • • .. 1 .61 316 
2 6.5 .5 238 • 12 ... .3 219 • 10.1 .5 212 •• 2 1.07 .50 36 • 1.20 .3 6 2 45 • .60 • 51+ 321t 
3 r,. 2 • 4 l51t .. 3.3 .3 112 • 3.2 ... 179 .. ] .46 .42 123 • 1.01 .30 1 20 • • 51 .39 328 
4 .6 .3 116 • 1.3 .2 2711 • • 4 .3 212 •• 4 • 41+ .35 358 • .24 .2 4 6 • .27 .31 290 

•• ... 
••• SEASON O ••• 

1112 DAYS • 1112 OAYS • 1111 OAYS .... 1112 OAYS • 1112 !)AYS • 1111 OAYS 
•• 

l 1.a • 4 1% • 3.lt .2 119 • 15.1 .5 201 •• 1 1.18 .45 2 35 .. .61+ .2 4 2 11 • .70 .53 261 
2 t,.3 .3 2 31, • 11.2 .2 215 • 5.7 .3 198 •• 2 • 1+7 • 33 112 .. l .o 7 • l 7 2 ~7 • • 1 <; • 21\ 350 
3 3.0 .2 142 • 1 ... .2 101 • 2.6 .3 1117 •• 3 .17 .25 21+3 • .21 .19 1E4 • • 2 7 .30 294 .. ... .2 117 • 1.5 • 1 239 • .9 .2 205 .. ,. • 32 • 1 Il 355 • ... 0 .1 3 345 • • 2 1 .21 240 

•• 
•• 

••• ANNUAL V••• 

331tt, OAYS • Hltlt OATS • 3345 OAYS •• 3344 OA YS • 331+'4 OAYS • 331t5 OAYS 
•• 

1 13.1 • 3 167 • 5.6 .2 26 • 19.11 .2 207 •• 1 • 36 .37 172 • .26 .1 9 811 • .4 8 .22 331 
z r,. 3 .l 256 • 12 ... .2 219 • 8.11 .2 218 •• 2 .77 .27 1 • l.26 .16 2E9 • .73 .21 333 
3 ... 2 .2 155 • 2.-11 .1 10 3 • 3.0 .2 1116 •• 3 .01 .111 171 • .5 0 • l 0 111 • • !+8 .23 l16 
4 .5 .1 122 • 1.0 .1 251t • .11 .2 208 •• 4 ... 5 • lit 3211 • .32 .o 7 337 • .26 .19 275 

•• 
•• ...... 

w 
--.J 



t-' 
w 
ex, 

MEA TABLE-F- a-2 

30< Ïi ~ 70 a"'41 

STATitH - HEANOOK ( CANADA 1 PERIOO JAN 1 1 'l 32 - DEC 31 l 'l7 c; 
LATITUDE = 5'-.60N ~ONGITUOE=1l3.30M (INTERNATIONAL ùISfURBEO OAYS EXCL UO EO I 

S O L A R H A R H O N I C S •• L U N A R HARHCNIC s 
-----------------------------------------------------------------··------------------------------------------------------------------

1( - (UNIT =1 NTI • y - IUNIT=1 NTI .. z - (UNH=1 NTI •• X - (UNIT=1 NTI .. y - C UNIT= 1 NT 1 .. l - 1 UNIT = 1 NT 1 
H AHP. !P.E. PHASE • Al'IP. ,!P.E. PHASE • AHP. tP. E. PHASE •• N AHP. tP.E. PHASE • Al'!P. !P.E. PHA SE . M1P. !P.E. PHASE 

---------------------------~--------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1517 OAYS • 1517 OAYS • 1512 OAYS • • 1517 OAYS • 1 5 17 OAYS • 1512 OAYS ... 
l 21.5 .6 1!13 • 11.6 .3 3 • 25.1 .6 203 •• 1 1.00 .66 160 • .'l'l . 2 7 76 • • 6'4 .64 321 
2 10.5 .5 2611 • 111. l • 3 217 • 11. 'l .5 233 •• 2 1. l'l .51 301 • 1 • 'l 'l .35 2 43 .. .8 6 .48 2'!9 
3 J.2 ... 163 • 4. 3 .2 'l3 • 3.0 .3 1117 •• l .5 6 • '42 146 • .114 .2 3 q4 • .5 2 • 2-'I 266 .. • 1 .3 171 • .4 .2 2'!3 • 1.2 .3 217 .... • 20 .30 350 • • 1 0 .20 6 11 • .31 .29 2 lt8 

•• 
•• 

••• SEASON F. ••• 

1506 OAYS • 1506 OAYS • 1502 OAYS •• 150 6 OAYS • 1506 OAYS • 1502 OAY S 
•• 

l 22 ... .'! 1 lllt • ...5 ... 27 • 27.3 • 6 210 •• 1 • 'lO • 97 1511 . .62 • 3 9 72 • 1.1 2 .66 313 
2 11.5 .7 22'1 • 13.2 .3 217 • 11.1 .5 212 •• 2 1.47 .73 342 • 1.% .34 2 71 • 1.0 6 • 5 0 30 2 
3 6. 5 .3 153 • 3 ... .2 111 • 2.6 .2 1112 •• 3 .76 • 36 170 • .9 .. . 22 127 • .6 7 .25 265 ,. .5 .3 1111 • 1.9 .2 2611 • .5 .2 277 .. .. .23 .31 18 • .1R .21 2 5 2 • .37 • 19 2 60 

•• 
•• 

••• SEASON D ••• 

1516 OAYS • 1516 OA't'S • 1511 OAYS •• 1516 OAYS • 1516 OAYS • 1511 OAY S 

•• 
1 11.6 .5 1116 • 3.5 .2 86 • 1'!. '! ·" 200 •• 1 1.17 • 5'! 313 • .Jft .2 2 2 48 • 1. 1 7 ... 4 337 
2 6.11 . ,. 2 15 • '!. 5 .2 211 • 6.'l .3 1 'l 0 •• 2 • 7 'l • r.o 0 • 1.57 .2 3 313 • .63 .35 35 6 
J 3. Il . .. 132 • 1. 4 .2 'lll • 2.7 • 3 16'! •• l .5'l .37 21t1 .. • 35 • 1 'l 2 06 • • 1 'l • 2'l 240 
lt • 8 .2 115 • 1.6 • l 2311 .. .6 .2 zog •• 4 .21 .27 11+3 • .o 'I • 13 25 8 . .27 .21 16 5 

•• 
•• 

••• ANNUAL Y••• 

,-53q OAYS • 453'1 OAYS • 1+525 OAYS • • lt53g OAYS • 453'! DAYS • lt525 O~Y S 

•• 
1 111 • 5 ... 181t • 5.7 • 1 21 • 21t. 0 .3 205 •• 1 • 36 .1oo 1 '!5 • ... 5 • 1 5 73 • .'l7 .32 32 4 
2 1.g .2 2 1t1 • 13.6 .2 216 • li.li .2 216 •• 2 l. 14 .26 331 • 1 .65 • 1 'l 2 72 • .80 .25 313 
3 ..... .1 150 • 3.0 .1 101 • 2.1 .1 17'! •• 3 • 50 .15 16ft • . 5 6 .11 12t, • ... 6 .16 262 
lt • 5 • l 122 • 1.2 .1 257 • ., .1 22 6 •• I+ • O'l .16 .... • .o s .11 2 57 • • 2 lt .12 233 

•• 
•• 



r,ŒA TABLF.-F-a-3 

ii. > 70 R-122 

SJATI~N - NEANOOK C CANADA 1 PERIOD JAN 1 1932 - DEC 31 1975 
LATITUDE = 51t.60N LONGITUOE = llJ.JOW C[NTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A ~ HARHONI C S •• L U N A R H A R " 0 N I C S 

---------------------------,--------------------------------------•·------------------------------------------------------------------
~ - (UNIT =1 NTI • y - IUNIT = 1 NTI • 1 - IUNIT = 1 NTI •• X - IUNIT=1 NTI • y - CUNIT=1 NTI • Z - CUNtT= l NTI 

N A"P• .tP.E. PHASE • AHP. j:P. E. PHASE • AKP. tP. E • PHASE •• N AKP. tP.E. PHASE • ANP. j:P.E • PHASE • AHP. tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1791 DAYS • 1793 OAYS • 17113 OAYS •• 17'13 OAYS • 1793 OAYS • 17113 OAY S 
•• 

1 31. 0 • 5 l 77 . 11.5 .J 35 0 • 27.7 ·" 199 •• 1 • 81 .511 25 • 1 • 0 1 .31 JO • ... 6 .ltll 350 
2 11. 2 • I+ ?6 5 • 21. 2 . 2 21 !1 • 8.,. .J 240 •• 2 1.113 ·"" 335 • l.'36 • 1 'l 2 57 • 1. 0 2 • JI+ 311+ 
l "3. 5 • l titi • 5. 7 . 2 87 • 1.9 • l 157 •• l .26 .37 11+11 • .7 l • l Il 91 • ... q .31 224 
I+ • l • l 17~ • .5 .2 306 • 1.3 • J 20 8 . ... • 32 .30 2 3'1 • .32 • l 6 2 53 • .12 .30 11t7 

•• 
•• 

••• SEASON E ••• 

11134 DAY S • 18 l4 OAYS • 11131 OAY'i •• 1634 DAYS • 18ll+ DAYS • 11131 OAY S 
•• 

1 2"> . Il • Il 173 • 11. 0 .l 'l • 26.9 .5 204 •• 1 .51 .112 111 • .72 .32 83 • 1. 0 6 .55 333 
2 1 0. 7 . 5 ? 36 • 13.6 .2 21\ • 5. 9 .3 199 •• 2 2.47 .5 l 351 • 2. 0 5 .22 2 8'+ • 1.11 • 30 327 
l 6 .Il . 5 1 5 !1 • ... 0 .2 !16 • 2.6 .3 17'l •• 3 .53 . 5 3 261+ • .5 7 .26 78 • • 5 .. • li+ 257 

" ·" • 4 l 0ft • 2.l .2 2!13 • .8 .2 2'11 .... ... o • 43 307 • .32 .2 3 254 • .17 .26 31 
•• 
•• 

••• SEASON O ••• 

111111 OAYS • 1816 OAY S • 1111 6 OAYS •• 1!11!1 OAYS • 11118 DAVS • 1816 OAY S 
•• 

1 1 6 . I+ .7 176 • 3. I+ • 4 lt 2 • 22.'l .6 1 'l/1 •• 1 1.63 .11 30'1 • ·"" • I+ l 2110 • l .25 .6 .. 338 
2 1 0. 0 • 4 2 0~ • 10.0 .2 204 • 7.2 .3 172 •• 2 .e2 .41 16 • 1 ·" 7 .2 3 l 11 • .59 .33 342 
3 5 . 2 .4 1 2 11 • 1 ·" 

.2 86 • 2.3 • I+ 173 •• 3 • 43 • l'l 277 • .211 .18 21ft • ... 7 .lll 31+0 
4 • 6 .3 <)1 • 2.0 .2 235 • .q .l 229 .... .08 .36 'Il • .2 r, .22 318 • .1+4 • 37 2'l0 

•• 
•• 

••• A NNUAL Y • •• 
5 41+ 5 DAYS • 5 1t .. 5 OAYS • 'il+30 OAYS •• 51+45 OA'YS • 51+45 OAYS • 51tl0 0 AY S 

•• 
l 21t., • J 1 75 • 1.2 • 1 .. • 25.6 .3 201 •• 1 • 59 .31 353 • .1+2 .16 33 • • 811 .32 338 
2 'l. 8 .J ;, 37 • 14.8 • 1 214 • 6.3 .2 206 •• 2 1.66 • 211 l"!I • 1 .71 • l lt 2 61 • .'32 .20 324 
3 5 .0 .J l ltt, . "3.7 .1 86 • 2.2 .1 17 1 •• J .21 .27 21t'l • .Jq .1 5 q1, • • JI+ .13 26!1 
I+ . .. • 2 111 . 1 ... • 1 266 • .8 .2 231< . ... .18 • 1 'l 27!1 • .21 .11 270 • .12 • 1 Il 305 

•• 
•• 

t--' 
w 

'° 



...... 

.ç--
0 

MEA TABLE- G-1 

••• o.o~ cP ! • 5 ••• 
STATION - HEA NOOK 1 CAN AOA , PERIOO JAN 1 1q32 - DEC 31 1 q75 

LATITUDE= 54.60N LONGITUDE=113.30W IINTERHATIONAl CI STURBED OAVS I NClUOE Dl 

S C L A R H A R H 0 N I C S •• L U N A R H A R H C N I C s 
------------------------------------------------------------------··------------------------------------------------------------------

X - !UNIT =1 NTI • y - (UNIT=1 NTI • z - IUNIT=1 NTI •• X - (UNIT=1 NTI • 'I' - IUNIT=1 NTI • 7. - IUNIT=1 NTI 
N A'1P • .tP.F. PHASF • AHP. _tP.E. PHASE • AHP. !Po E. PHASE •• N AHP • .tP.E. PHASE • A MP. !P.E • PHASE • AHP • .tP.E. PHA SE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
• • .... SEASON J ••• 

25% QA'\' S • 25% OA'l'S • 2567 DA'l'S •• 25% DA vs • 25% OAYS • 2587 OAY S 
•• 

1 1 3. 6 . 2 1 '47 • 16 .1 .1 11 • 13.q .2 1n •• 1 1. 37 .25 106 • 1.22 • 1,. e3 .. • 5 7 .25 q5 
2 Il. 7 .2 301 • 16 .0 .1 220 • 7.6 .2 2,.1 •• 2 1.13 .22 3zq • 1.67 .14 256 • .5q .21 34q 
3 2 .7 .1 14 0 • 4.11 • 1 77 • 2.2 .1 161 .. . 3 .56 .13 116 • .71 • 0 6 sq • • 1,. • 10 165 ,. . " .1 6~ • • 2 • 1 35 7 • 1.3 • 1 160 •• .. .02 .01 312 • ol 7 • 0 6 1 77 • .35 .10 135 

• • 
•• 

••• SEASON f ••• 
2 2'4 3 OAYS • 22'43 CAYS • 221t0 CAYS • • 22ft3 OAYS • 2243 DAYS • 2240 OAY S 

•• 
1 11.5 . 2 132 • 12.1 .1 1q • 12.0 .2 204 •• 1 • 65 .20 167 • .57 • 1 5 110 • • 4q .20 337 
2 6.3 • 1 286 • 10.1 • 1 217 • 5.0 .2 20 6 •• 2 1.18 • 1 .. 2 • 1.sq • 0 6 2 61+ • .41 .2i 35q 
J 4. 2 .2 160 • ... 0 .1 73 • 2.1 .2 162 •• 3 • 60 .16 171t • .rq .11 113 • .18 .22 266 ,. • 6 .1 41 • 1.7 • 1 274 • .6 .1 205 •• 4 .3 .. .13 13 • • 12 .o 9 2 63 • • 1 9 .15 31q 

•• 
•• 

••• SEASON 0 ••• 

2606 OAY S • 26011 DAYS • 2603 OAYS •• 26011 OAYS • 2608 OAYS • 2603 OAYS 
•• 

1 <;. 3 • 1 1 3'l • 5.1 • 1 30 • q_7 .2 1qq •• 1 • lt2 .13 249 • .30 .o 9 1 '?0 • .46 .26 351 
2 4. 6 .1 25<; • 7. 3 • 1 20 9 • ,. • l .2 166 •• 2 .60 .11 41 • 1.10 .o 9 308 • • lt6 .18 35 
3 2. 4 • 1 121 • 1.8 .o 56 • 1 .fi .1 172 •• 3 .34 .11 265 • .24 • o 5 1 8ft • .26 .12 357 ,. _,. • 1 Jq • 1.6 • 1 2 .. 7 • . " .1 216 •• 4 .10 .09 3q • • 17 .o 7 3 21 • .18 • 11 297 

•• 
•• 

••• ANNUAL Y • •• 
71,1+7 OAl'S • 71+ .. 7 OAYS • 7430 OAYS •• 7'41t 7 OAYS • 71tl+7 OAYS • 7430 OAYS 

•• 
1 10.0 • 1 1411 • 11.0 .1 17 • 11 .6 .1 1q6 •• 1 • 55 .10 1 '40 • .61 .o 7 qe • .26 .06 22 
2 6. 2 • 1 :,66 • 11.1 • 1 216 • 5.1 .1 219 •• 2 • 86 • 09 357 • 1.36 .06 279 • ... 7 • 11 3 

3 3.0 • 1 1 l+li • J.5 .o 72 • 2.2 .1 161t •• 3 .2q .06 167 • .51 .o 5 112 • • o 6 .01 307 
I+ • 5 .1 51, • 1.0 • 0 261t • .7 .1 1n •• 4 • 14 .06 17 • .06 • 0 4 2 57 • .02 .06 203 

•• 
•• 



MEA TABLE- G--2 

••• • 5< CP ~ 1. 2 .... 
STATI9N - HFANOOK ( CAN AD A 1 PERIOO JAN 1 19 3 2 - DEC H 197 5 

LATITUDE= 5ft.60N LONGITUOE=113.30W <INTE RNATIONAL t: I STU RAE D OAYS I ~CL UDE Dl 

S O L A R H A R H O N I C S ... L U N A R H A R H O N I C s 
-----------------------------------------------------------------··------------------------------------------------------------------

X - (UNIT=l NTI • y - (UNIT=l NTI • z - (UNIT=l NTI •• X - (UNTT=l NTI • ' - IUNIT = l NT I • z - I UNIT = l NTI 
N AHP. tP.E. PHASI: • AHP. tP.E • PHASE • AHP. _tP. E. PHASE ... N A HP. fP,E, PHA SE . A 1-!P. .fP,E. PHASE • AHP. ±P.E. PHASE 

---------------------------~--------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J • •• 
2llo6 OAYS • 2llt6 OAYS • ZlltO ùAYS •• 214 6 DAYS • 2 14 6 DH S .. 2 11+0 D AY S 

•• 
1 43.5 .7 tq,; • 6.9 ... 317 • 1+2.6 .5 207 •• 1 1. 'lit ,76 71 • 1.60 • ,. 3 5 0 • 1.11 .56 4 5 
2 16.3 • f, 242 • 22.9 .3 216 • l 1t • f> . 5 2 2 6 •• 2 1,79 .6 2 346 • 1 ,6 6 . 2 7 2 ~ 7 • 1. 6 D . 5 1 31 6 
J ... 9 ... 167 • 5.0 • 2 109 • 3.2 • 4 197 • • 3 .65 .1+2 26~ • , 6 9 ,2 3 86 • 1 , 11 • 4,. 2 71 .. 1.0 .3 209 • • 6 .1 279 • 1.6 .3 259 •• 4 ,94 • 3,. 266 .. .57 • 1 5 303 • .64 . 3 2 2 77 

• • 
•• 

••• SEASON E • •• 
22,.6 OAYS • 221tf> OAYS • 2 2,.2 DAYS •• 22,.6 DAYS • ?21t é ù AY S • 22 4 2 D AY S 

•• 
l 3 5 .0 .11 191 • 1.3 • 3 .. 1 • ltO. 2 .7 2 06 ... 1 1.211 ,91 41 • • 7,. • 3 6 27 • 1,3 6 .74 355 
2 1 lo. 1 ... 21S • 15 ~ 'l .2 21S .. 11.6 . ,. 207 • • 2 2,57 .47 3"7 .. 1.65 . 2 3 26 5 • 1.,. 1 ... 3 3 1 2 
3 Il .S . .. 151+ • 3.6 .2 12 3 • 3.0 .3 195 ... 3 • 20 .41+ 316 • • 7 ~ . 2 .. '33 .. .311 .31 293 .. . .. .3 1311 • 2.2 .2 281o .. 1.2 .2 30 3 .... .69 • 3,. 308 • .3 Il .1 9 302 • , 2 3 . 2 7 2 97 

• • .... 
••• SEASON C • •• 

2061 OAY S • 20111 OAYS • 207 4 DAYS ... 2 08 1 OA YS • 2 081 ùAY S • 2 074 DAY S 
•• 

1 21i. 2 .6 195 • ... 7 • 3 129 • 34.0 ,I+ 199 •• 1 • 5'l .61 264 .. ,2 5 .2 q 2 37 .. .9 6 ,4 q 31 
2 13.7 .3 197 • 12.3 .3 2oq • 10.5 .3 163 ... 2 1, 01 .37 45 • 1 .61 .2 7 313 • • q7 • 27 1 
3 6.5 .J 136 • 2.2 .2 11t7 • 3 ... .2 179 •• ~ • ,.3 ,31 311 • .14 • 1 9 2 05 • • 2 9 , 2 3 3 1 3 
\ 1.1 .2 111 .. 2 ~2 .2 22, • 1.1 . 2 214 ... ,. .13 .26 lt3 • .2 6 • 1 Il 2 • ,2 3 .2 3 1 93 .. . 

•• 
••• ANNUAL 'Y ••• 

6473 DAYS .. 6ft7l OAYS .. 6'456 DAYS •• f> lt7 3 DA YS • 6473 DAV S • 6 456 0 AY S 
•• 

t 31+.3 . ,. 1 qi, • 1.1 • 2 356 .. 36. q .3 20 5 .... 1 1.03 .45 5 3 • .12 .2 0 43 • 1. 0 4 .3 5 2 4 
2 1\.0 .3 220 .. 17. 1 .2 214 • 11.6 .2 20 9 •• 2 l .6,. , 211 356 • 1.50 . 2 0 272 • 1 . 2 1 . 26 325 
J f>.5 .2 1S2 • J.6 .1 121 • 3.2 .2 190 •• 3 .35 .16 290 • ,1+6 , 15 'l3 • .5 7 • 1 6 282 .. .6 .t 11tq • t.5 • 1 25q • 1.1 .1 261 .. ,. .53 .14 301 • .3 6 .o 9 3 11 • ,31 • 1 I+ 268 

•• 
•• t-' 

+:' 
t-' 
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,, MEA TABLE-G-3 

••• C 
p 

> 1. 2 • •• 
STATION - "EANOOK ( CANADA , PERIOO JAN 1 1'332 - DEC !1 1 '375 

UITITUOE= 51o.60N LONGITUCE=113.30W ( INTERNAT!ONAL CI STURBl:O DAYS I NCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R HARHCNICS 

------------------------------------------------------------------•·------------------------------------------------------------------
X - IUNIT =l NTI • Y - (UNIT=! NTI • z - (UNIT=! NTI •• X - (UNIT=! NTl • 'I' - (UNIT=! NTI ,. l - (UNIT=! NTI 

N At1P. !P.E. PHASE ,. At1Po tP.E. PHASE • At1P. tP.E. PHASE •• N AHP • .!:P.E. PHASE • AHP. !PoEo PHA ~E • AHP. tP.E. P"4A SE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• .... SEASON J ••• 

5JO OAYS • 5311 OAYS ,. 522 OAYS ... 530 DAYS • 530 OAYS • 522 0 AY S 
•• 

1 157.4 5 .6 203 • lt7.0 2.6 232 • 45.2 3 .4 220 ... 1 7.25 6. 11 208 • 2 ... 3 2 .77 2E2 • 3. 1 '3 3.66 2 65 
2 31o • 5 3.6 217 • 26.7 1.7 226 ,. 12.'3 1 ... 1'3 •• 2 3.32 3.81 261 • 3.06 1. 8 3 231+ • 3.01 1. 51+ 211 2 
3 ... 6 1.6 20<+ • 3.6 .11 147 • &.6 2. 0 30 6 ,.,. 3 1.03 1.811 15& • .'32 .'3 3 12'3 • • 8 '3 2.11 27 6 ,. 6.1 1.8 261 ,. 5.4 1.0 277 • 3.1 2 .2 288 . . ,. ,. • 0 '3 2.03 200 • 2.lt6 1 .o '3 1 '35 • • '35 2.21 1 '31 .. . ... 

••• SEASON E ••• 

877 OAYS • 671 OAYS • 1180 OAYS •• 877 OAYS • 677 JAYS • 6110 OAY S ... 
l 132 • 6 2.7 205 • 3'3.8 l. lt 215 • 52.'3 2. 0 222 •• 1 1. '+ 3 2.'35 20'3 • .'31 1 .5 3 202 • 1. lt 3 2. 2Z 211 
2 H.5 1.8 1 '38 ,. 2fto2 1. 0 221+ • J.'3 1.7 32 ... 2 2. lt5 1. '32 36 • 1 .88 1. 0 4 2 22 • 2.00 1.82 222 
3 12.'3 1.2 168 • 6.1 .7 1'16 • 5.2 ., 313 •• 3 l.'3'3 1.2'3 272 • 1 .53 • 78 20 1 • 1.7f, .82 2H .. • l 1. 5 2'31 • 3.0 .7 27 l • 1.5 .7 32'3 .... • qq 1.59 20 • .72 ., 6 J!& • .77 .82 360 

•• .... 
••• SEASON D ••• 

601o OAYS • 6oi, OAYS • 61 4 DAYS ... 60'+ OAYS • 604 QAYS • 61'+ OAY S 
•• 

1 106 • 9 3.'3 200 • 35.4 1.9 187 ,. & 3. 5 1. '3 207 ... 1 2.85 <+. 21 129 • 1 .25 2.05 103 • 2. 3 9 2.02 234 
2 38.5 2.0 1110 • 111.2 1.1 214 • '3 .9 l .lt 140 •• 2 .52 2 . 21 88 . 3.24 1.1 5 .301 • 3. 5 0 1.46 321 
3 12.8 1.3 136 • 1.0 .8 1'37 • '. 1 1.1 280 •• 3 1.81+ 1. 41 247 • 2 .11 . 8 9 2 ~2 • l. '38 1.20 263 .. 2 .5 1.5 ,1 • 2.5 1. 0 22 3 • 2.11 . , 2!13 •• I+ 3.32 1 .& .. 210 . 2 ,H 1 • 0 8 210 • .99 .79 21+5 ... 

•• .... ANNUAL Y••• 

2011 OA'f'S • 2011 OAYS • 201fi CAYS •• 2011 OAYS • 2011 OAYS • 2016 OAY S 
•• 

1 131.3 2.1 203 • 38.& • 9 213 • 53. 7 1.11 216 •• 1 2,57 2 . 23 200 • .H 1.02 2 21+ • l • 7? 1. 9<+ 21t2 
2 3& ... .8 t 97 • 23.0 .6 223 • 4.5 .9 60 •• 2 • 87 • 91+ 4 • 2 ,08 .61 2 56 • 1,87 .98 279 
3 10.0 ·" 160 • 5.5 .5 189 • 5.1 .7 30 3 •• l 1,24 .11 9 254 • 1.27 ·" '3 

2 08 • 1. 5 2 • 78 25'+ .. 1.2 .q 2!16 • l. 2 .6 2&5 • 2.2 .s 298 •• lt 1.56 .99 207 ♦ 1,13 . 61 214 • ,32 • 5'3 266 
•• 
•• 



MEA TABLE-H-1 and H-2 

L U N A R H A R M O N I C S 

STATIGN - HEANOOK ( CANADA 1 PERIOD JAN l 1'332 - DEC 31 1'375 
LATITUDE= 51t.60N LONGITUDE=113.30W !INTERNATIONAL DISTURBEC DAYS EXCLUOEDI 

PERIGEE_±: 3 DAYS •• APOGEE + 3 DAYS 

---------------------------,-------------------------------------··-------------------------- - --------------------------------------
X - IUNIT=t NTI • y - IUNIT=l NTI .. Z - (UNIT=l NTI •• X - CUNIT=l NTI • y - (UNIT= 1 NT 1 • Z - IUNIT=1 NTI 

N A'1P. ±P.E. PHASI: • AHP. ,tP.E. PHASE • AHP. tP. E. PHASE •• N Al1P. ,tP.E • PHASE • A HP • .tP .E • PHASE • AHP. ,tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SfASON J 

1114 DAYS • 111 lt DAYS • 110'3 DAYS •• 110 3 DA YS • 110 3 DAYS • 1101 OAYS 
•• 

1 • .. 0 .87 2'l'l . .IH, ... 3 32 . 1 .o 8 • 75 354 •• 1 1. 11 .52 2611 • .86 .I+ 1 30 .. .85 .1+'3 332 
2 2.00 • E,3 327 • 2.30 .27 255 .. 1. 2 q .61 340 •• 2 2.35 .56 325 • 1.77 .3 3 26ft • 1.12 .51 32'3 
l .1 2 • <;& 313 • .s 5 • 2 6 68 • .47 .I+ 0 327 •• 3 .18 .1+2 6ft • 1.00 .27 eo • ... 5 • 37 275 .. .21 .15 255 • • 1 q .20 H7 • • 1 lt .211 56 .... • 57 ... 6 2'l0 • .2q .2 6 313 .. • 3'l .30 2'l0 

• • 
•• 

SEASON E 

1141t OAVS • 1144 OAYS • 111t2 0 AYS •• 10% OAYS • 10% DAYS • 10':12 OAYS 
• • 

1 1 • ft 0 1 • 1 I+ 110 • .48 .I+ 0 111+ • 1. 0 6 • q 0 35'3 •• 1 2. 5'l • 86 60 • 1.60 ... 1 56 • 1.01 .72 21 
2 1.11 .72 27 • 1 .'l7 .2 0 2 65 • 1. I+ 5 .36 316 •• 2 3.06 .70 10 • 1 .41 .26 3 01+ • .6'l .41 353 
3 .22 • 38 1 'l7 • • 7 3 .33 l 30 • 1. 16 .31 2115 •• 3 • Ill+ • 1+11 32'3 • .77 .2 !I 65 • .43 • lot 317 
I+ • 7'l .32 337 • .li, • 2 3 2E3 • • 1+2 .32 330 .... • !10 .50 335 • .35 • 3 0 310 • .27 • 31, 2'l2 

•• 
•• 

SEASON D 

1131 OAYS . 1131 OAYS • 1127 GAY S •• 1103 OAYS • 110 3 OAYS • 1105 OAYS 
•• 

1 1. 72 .'l 'l 307 .. • 25 • 3 q 3 12 • 1.56 • !16 331+ •• 1 1.55 • 73 301+ • .76 • 3 q 25!1 • 1. ,.,. .83 32!1 
2 .57 • 4 0 32 • 1.61 • . H 3 25 .. • 2q .4!1 37 •• 2 • 'lit .45 31+0 • 1.55 .24 3 00 • • 'li+ .50 332 
3 .63 .1+8 280 • • 25 . 2 5 2 H • .33 .52 25 •• 3 • 2'l .25 21+7 • .23 .1 7 2 32 • .58 .32 2!10 .. , 0 8 • 3 .. 21+ • ,2 3 • 1 6 3 21 • • 2 3 .50 2 'l8 •• I+ .11+ .36 33!1 • .37 .2 2 3 21 • .21 .27 21t1 

• • 
•• 

ANNUAL Y 

338 'l OAYS .. 338'3 OAYS • 3378 0 AY S •• 3302 OAYS • 3302 OAYS • 32'lll OAYS 
•• 

1 • J1 ... 7 3311 • .3 8 • 1 7 ~q • 1. 1 7 .27 31,7 ... 1 • 62 • 1+2 31tll • .66 • 111 33 • 1. 0 4 .37 3'1 
2 1.1 6 • 3 t 360 • 1.H, • 1 6 2 77 • • 'l 6 .25 3 31+ •• 2 2.02 • 41 31,8 • 1 .55 .2 .. 2 87 • • q J .33 331o 
3 • 21+ .13 2 76 .. .34 • 1,. 112 • .51+ • 22 306 •• 3 .2q .25 313 • .52 • 1 q 80 • .41 .27 211'l 

" .3 2 . 16 3 22 . .2 2 • 1 J 267 .. .21 • 211 328 •• 4 ... 6 .32 317 • .34 .1 q 317 • .27 .15 2!10 
,..... ... 
-1"- •• w 



...... 
-1'-
-1'-

MEA TABLE-H- 3 and H- 4 

L ü N A R H A R M O N I C S 

STATION - NEANOOK 1 CANADA 1 PERIOO JAN 1 1932 - DEC 31 1975 
LATITUDE= 54.60N LONGITUDE=113.30W IINTERNATIONAl DISTURBEO DAYS EXCLUDEDI 

MOON APPROACHING •• MOON RECEDING 

------------------------------------------------------------------··------------------------------------------------------------------X - IUNIT=l NTI • y - IUNIT=l NTI • Z - 1 UN IT = 1 N Tl •• X - IUNIT=l NTI • " - IUNIT=l NTI • 7. - (UNIT= 1 NTI 
N A"IP. tP. E. PHASf • A..iP • .tP.E. PHASE • At1P • .tP.E. PHASE •• N AHP • .tP.E. PHASE • AHP. !P.E, PHASE • At1P. !P.E. PHASE 

------------------------------------------------------------------•·------------------------------------------------------------------•• 
•• 

SEASON J 

107 6 OAYS • 1076 OAYS • 1072 OAYS •• 1141+ OAYS • 111+lt OAYS • 11'1 OAVS 
•• 

1 1. 90 , 69 71+ . 1.21 ,2 5 46 • .92 .6q 25 •• 1 1.51 .70 9ft • 1 .37 .55 e1 • .21 .57 242 
2 1. 66 ,4 2 300 • 1 • 8 7 • 3 3 2 ~7 .. ,65 • lo l 298 •• 2 • 99 .32 11 • 1,57 .2 2 26 4 • 1.0 8 .32 301+ 
l 1. o" , 52 11 3 • .qo , 2 q ~1 • • 1+4 , 45 11+7 •• l ..... • 1+5 2 36 • .1+5 .21 132 • 1,10 • 38 265 .. • 4 'I .31 37 • .15 ,2 3 e2 • .t 0 • 46 81 .... • 51+ ... 5 275 • ..... • 2 3 253 • .57 .37 2 30 

•• 
•• 

SEA SON E ••• 

10R5 OAYS . 108 5 OAYS • 1088 OAY S •• 1120 DAYS • 1120 DAYS • 1117 · 0AYS 
•• 

1 1. 7l .77 227 .. • 5 2 ... 3 2 1+8 • 2 , I+ 7 ,61+ 287 •• 1 1.11 .79 213 • ,9 o ... 1 127 • • 4 0 .12 29ft 
2 2, 35 .66 316 . 2 .25 ,27 2 5 .. • 1 ... 9 • 4 7 291 •• 2 1,25 ... 1 350 • 1 ,70 .1 5 2 "l • ,58 .54 325 
3 .511 .4? 1 'l4 • ,72 .1 9 113 • • 1+8 .36 21t6 •• 3 1. 33 ,1+1 169 . 1.07 .3 7 130 • , 43 • 1,3 203 .. • 1 'I .33 196 • .o 2 , 1 9 2 76 • ,3 6 • 36 256 •• 4 ,41 ,42 125 • ,21 ,27 2 08 • ,25 • ft6 122 

•• 
•• 

SEASON O ••• 

1104 OA•S • 1101+ OAYS • 1105 OAYS •• 1106 OAYS • 1101! DAYS • 1101 OAYS 
•• 

1 ,56 .45 201 . ,4'l .21 14'l • • 4 2 .57 1116 •• 1 1,70 .50 293 • ,67 .2 6 250 • 1.65 .36 325 
2 1. 1 5 .31 i,o • 1 • I+ 1 .22 105 • .3 5 .30 26 •• 2 • 05 ,35 3 • 1 ,09 .2 o 3 Olt • .53 ,51t 326 
3 • 211 ,32 21'3 • ... 1 .1 q 1 lt9 .. ,32 ,26 355 •• 3 .57 .37 217 • .3,. ,19 210 • ,26 .31 255 .. ,17 ,23 73 • .1 2 • 1 'I 15 .. .10 .21 246 . ... ,23 ,31 132 • ,26 • 11' 309 • ,40 .21t 229 

•• 
•• 

ANNUAL Y • •• 
3 265 OAYS • 3265 OAYS • 3265 OAYS •• 3372 DA YS • 3372 OAYS • 335CJ OAYS 

•• 
1 • ,. 7 ,19 154 • . 20 , 1 7 H • .61! ,28 300 ... 1 • 22 ,1+6 233 • .53 .21 112 • • 7 0 .39 312 
2 1. 41t • 23 325 • 1 • 6 'l .13 256 • .75 ,26 299 •• 2 • 74 ,22 359 • 1 .311 • 1 3 2 !12 • , 71 .2, 315 
3 ,34 • 21+ 147 . .63 • 11 1 03 • .11 ,19 223 •• 3 • 72 ,25 193 • .54 , 11 11t3 • ,55 .26 250 .. ,15 .11+ 56 • , 0 Il • 12 1+9 • • 1 .. .20 248 •• 4 ,12 ,25 186 • .25 ,16 260 • .31 • 21t 214 

•• .. 
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MEA TABLE - I 

The o
1 

and N
2 

Tides Derived From Hourly Magnetic Data of 

MEANOOK (1932-1975). The International Disturbed Days have 

been Excluded From the Computations . 

X y z 
Amp . .± p.e. Phase Amp . .± p.e. Phase Amp .± p.e. 

(nT) (nT) (nT) 

SEASON-J 

4437 days 4437 days 4423 

0.54 .± 0.43 134° 0.96 + 0.17 136° 0.51 + 0.32 

0.21 + 0.33 299° 0.55 .± 0.15 245° 0.33 + 0.20 - -

SEASON- E 

4445 days 4445 days 4439 

1.38 + 0.44 246° 0.88 + 0.22 239° 1.19 + 0.62 -
0.25 + 0.36 67° 0.53 + 0.13 265° 0.55 + 0.23 

SEASON-D 

4446 days 4446 days 4438 

1.43 + 0.27 205° 0.49 .± 0.16 158° 1. 08 + 0.25 -
0.44 + 0.18 138° 0.27 .± 0.11 32° 0.28 + 0.15 

ANNUAL- Y 

Phase 

days 

81° 

241° 

days 

239° 

339° 

days 

225° 

175° 

13328 days 13328 days 13300 days 

0.89 + 0.23 213° 0.53 .± 0.13 176° 0.60 + 0 . 24 224° 

0.14 + 0.15 102° 0.31 .± 0.08 268° 0.18 + 0.10 278° 

14 5 



SITKA (SIT) 
(January 18, 1905 to March 31, 1976) 

The U.S. Coast and Geodetic Survey built 
an observatory in 1901 at Sitka from which 
magnetic records became available January 1, 
1902 for the H and D components and for all 
three components in 1905. To study Sand 1 
variations the hourly records for the period 
1902-1922 were analyzed by Hughes (1929) and 
for the period 1902-1952 by Cain (1957) . 
For the present study of S and 1 data on 
magnetic tape for the interval 1905-1976 
were obtained from the WDC-A and the results 
from set C are plotted in Figure 1 SIT. 
Briefly, the results of the present work 
follows. 

SOLAR VARIATION 

Solar harmonie coefficients are 
well-determined at Sitka for all components, 
although in some cases the least important 
fourth harmonie possessed a large probable 
error in its amplitude. The diurnal 
variation of X and Y components is maximum 
in SUillliler (June) and minimum in winter 
(December). For International Quiet Days 
(Table C), this is also true for the Z 
component which on the average has a maximum 
diurnal variation during the equinoctial 
months (in Marchand October). For IQD 
data, the diurnal variation range of the Y 
component is largest and of the Z component 
is smallest but addition of active days to 
the data enhances the amplitude of the first 
harmonie of the Z component which then shows 
the largest diurnal variation in the 
analyses of all days' data (Table A). The 
largest SUillliler to winter ratio of amplitude 
is found for the Y component and the largest 
seasonal changes of phase are noted for the 
X component. The first harmonie of X and Z 
components always possessed the largest 
amplitude but for the Y component, in some 
groups of data, the amplitude of the second 
harmonie was found to be largest, especially 
during the winter season. 

With increasing sunspot numbers the 
amplitude of the first two harmonies of all 
three components records a significant 
increase but the third and fourth harmonies 
remain virtually unaffected. The changes in 
phase of X and Z components are inconsistent 
and insignificant but for the Y component a 
decrease in phase with increasing sunspot 
numbers is noted. The diurnal variation of 
the Z component is larger by about 1.5 in 
the descending ph~e (R " 57) than in the 
ascending phase (R " 54); that of the X and 
Y components remains nearly the same during 
these two phases of the sunspot cycle. For 
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minimum (R °' 10) to maximum (R ,, 105) 
sunspot phase, an overall increase by a 
factor of 1.5 in the diurnal variation of 
the three components is evident from the 
data. 

With increasing magnetic act1v1ty both 
the amplitude and the phase of the harmonie 
coefficients of all components change 
rapidly and accordingly the diurnal 
variation is also changed considerably from 
the quiet-time variation. In the case of 
the Y component the amplitude of the first 
harmonie is reduced in summer and in the 
equinoctial period and that of the second 
harmonie increases in all seasons with 
increasing act1v1ty with the largest 
1ncreases occurring during the winter season. 

1UNAR VARIATION 

The lunar harmonie coefficients of the X 
and Y components are better determined than 
that of the Z component at Sitka. On the 
whole the main lunar tidal term Mz is well 
determined. From the amplitude of the 
harmonie coefficients it is clear that lunar 
influence is largest on the X component and 
least on the Z component. The largest value 
of the range is 6 to 7 nT during a year. 

For the X component whereas the 
amplitude of the M2 tide is reduced by a 
factor of nearly 2 from SUillliler to winter, 
the phase increases by 40°-50°. For the Y 
component the Mz amplitudes in the summer 
and winter are nearly the same but the 
phases differ by nearly 50°-60°. In general 
the maximum and the minimum of amplitude 
occur in different seasons for different 
groups of days. Also for the Y component at 
times the amplitude of 13 exceeds that of 
the 11 harmonie. To moderately high 
values of the sunspot numbers and of the 
magnetic activity the amplitudes of the 
first two harmonies of both the X and Y 
components record an increase but for larger 
values of these geophysical variables the 
results become uncertain. For both 
components the amplitude of the Mz tide 1s 
larger at perigee than at apogee and in the 
case of the X component a phase lead of 
nearly 12° from apogee to perigee is noted, 
in excellent agreement with observations and 
explanations given by 1eaton et al. (1962). 

The pure harmonies 01 and N2 are in 
general well determined at this station 
(Table I). The amplitude of the 01 tide 
is largest in winter in X and Z components 
and in summer for the Y component. The 
amplitude of Nz is maximum in summer for 
the X component and during equinoxes for the 
Y component. 



Both the ionospheric and oceanic dynamo 
terms are reasonably well determined at 
Sitka and possess an overall amplitude of 
about 1 nT. 
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SIT TABLE- A 

STATION - SITKA 1 U.S.A. ' PERIOO JAN 18 190 5 - HAR 3~ 1 97 6 
LATITUDE= 57.07N LONGITUOE=135.33W (INTERNATIONAL DISTURBED DAYS IN CLUDEOI 

S O L A R H A R H O N I C S •• L U N A R H A R 11 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT:1 NTI • y - IUNIT=1 NTI • Z - (UNIT=1 NTI •• X - IUNIT=1 NTI • y - IUNIT=1 NTI • z - IUN IT=1 NT 1 

N AHP. t;P.E. PHASE • AHP. t;P. E. PHASE • Al1P. t;P.E. PHASE •• N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP • tP. E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

81t6'+ OAYS • 61t61t DAYS • 81+73 OAYS •• 61t6'+ OAYS • 61t6'+ DAYS • 8'+73 OAY S 
•• 

1 19.3 .3 157 • 16.5 .2 17 • 21+. 3 .2 165 •• 1 .52 .35 86 .. 1. 0 3 .2 0 55 • .5 0 • 2'+ 37 
2 8.1 .2 30 2 • 17.5 .1 216 • 5.9 .2 21t0 ... 2 2.58 • 26 331t • 1.69 .12 265 .. .6 5 .17 '+ 
3 1.3 .1 120 • lt.O .1 67 • 1.9 .1 17 3 •• 3 .21 .11 1311 • .56 .07 81t • .15 .10 2 20 
'+ • 5 .1 151t • 1.2 .1 330 • .7 .1 222 •• '+ • 31 .08 331 • .16 . 0 9 268 • .21 ,10 288 

•• 
•• 

••• SEASON E ••• 

8677 OAYS • 6677 DAYS • 8691 OAYS •• 6677 OAYS • 8677 DAYS • 8&91 OAYS 
•• 

1 18.0 .3 165 • 9.6 .2 '+1 • 28.3 • 3 196 •• 1 .55 • 36 20 I+ • .16 .19 112 • • 71 ,35 297 
2 5.0 .2 260 • 10.0 • 1 211+ • 6.6 .2 191 •• 2 2.2'+ .20 356 • 1.'+6 .12 253 • .20 • 2'+ 29 
3 2.5 .1 155 • 2.5 .1 69 • 3.0 .1 169 •• 3 .15 .13 181t • • 6'+ ,11 12 8 • .3 6 .15 21t9 
'+ .3 .1 128 • 1.5 .1 29't • • 3 .1 221+ . ... .29 .11 15 .. .13 • 0 9 274 • .12 .12 313 

•• 
•• 

••• SEASON O ••• 

8521 OAYS • 6521 OAYS • 8518 DAYS •• 8521 DAYS • 8521 DAYS • 8518 OAY S 
•• 

1 9.8 .2 180 • lt. 9 .2 72 • 21.lt .3 192 •• 1 ... a .26 21+0 • .1+3 ,18 195 • .75 .29 291+ 
2 1t .3 .1 221 • 6.5 .1 213 • 6.o .1 161t •• 2 • 81 .11+ 20 • 1.66 ,09 321 • .l+lt .16 66 
3 2.5 .1 109 • 1.1t .1 86 • 2.3 .1 150 •• 3 .20 • 0 9 300 • .35 ,07 2 05 • .3 0 .10 3'+6 .. .5 .1 52 • .8 .1 21t0 • .2 .1 311+ •• I+ • 1i. .09 353 • .28 .os 34 6 • .23 ,10 311+ 

• • 
•• 

••• ANNUAL Y••• 

25662 OAYS • 25662 DAYS • 25682 OAYS •• 25662 OAYS • 25662 DAYS • 25682 OAY S 
•• 

1 15. 5 • 1 165 • 9.7 .1 33 • 21+.6 .1 191 •• 1 .25 .15 190 • .3 ù .0 9 81 • ... 8 .10 311t 
2 l+.9 .1 271 • 11.3 .1 211+ • 5.3 .1 197 •• 2 1 .81 • 11+ 350 .. 1.1+7 .o& 289 .. . 31+ ,08 35 
3 2.0 .1 129 .. 2.6 .o 88 • 2 ... .1 16'+ •• 3 • 0 8 .06 182 • .38 • 0 '+ 126 • .17 .06 275 .. .3 .o 115 .. 1.0 • o 295 • . .. .1 235 . ... .23 .os 352 • .15 .05 30 8 • .18 ,06 30ft 

• • 
...... •• 
-1"-

"' 



t--' 
\Jl 
0 

SIT TABLE-B 

.... . ... 
STATION - SITKA ( U. 5. A. l PEIUOù JAN 16 1'105 - HAR 31 1 '176 

LATHUOE= 57.07N LONGITUOE=135.33W tINERNATIONAL OISTURi3EO OAYS EXCLUOE OI 

S O L A R H A R 't 0 N I C s ... L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (UIHT=l NTI • y - (UNIT=l NTI .. z - t UNIT= 1 NTI •• ( - <UNIT= 1 NTI • y - t.JNIT= 1 NTI .. z - IUNIT = l NT> 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E • PHASE •• N AHP. J;P.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E • PHASE 

-----------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

7127 OAYS • 7127 OAYS • 7 lltO OAYS ... 7127 OAYS • 7127 OAYS • 7140 OAYS 
•• 

1 14. 7 • 1 138 • U.'I .1 17 • 11.8 • 1 17'1 . .. 1 .68 .15 123 • • g g • 0 'I 66 .. • 31 .11+ 80 
2 11.3 • l 318 .. 16 .7 • 1 216 • lt. 8 • l 253 •• 2 2.52 .12 3l8 • 1.&9 .08 27 2 • • 54 .12 12 
3 1.6 • 1 1 0'I " '"· 2 

.o 81 " 2.0 • 1 15 6 •• 3 • 4& .07 147 .. .5& • 0 5 85 • .23 .12 1 '14 .. .7 .1 142 • 1.2 • 1 337 • .6 .1 200 • • ,. .1& .01 325 • • 10 .06 247 .. .11 .06 293 
•• .... 

••• SEASON E •u 
7223 OAYS .. 7223 OH:i • 7231 JAYS •• 7223 OIIYS • 7223 OAYS .. 7231 DAY S ... 

1 12.1 • 1 139 • 12.6 • 1 30 • 20. 0 .2 191 ... 1 • '18 .1, 173 • • 51+ • 12 117 • ..... .2 4 263 
2 ,. • 'I • 1 2'13 • '1.3 .1 213 • 4. Il • 1 192 .... 2 2.08 .12 355 • 1.57 .o 6 28'1 .. .28 .15 45 
3 2.1 .1 148 • 3.0 • 1 77 • 3.1 • 1 15 5 •• 3 • 3 g .07 202 • • &O .08 131 .. .22 .oq 227 .. .3 • 0 128 • 1.5 • 1 2'15 .. .2 • 1 173 •• ,. .19 .05 8 • • l 8 • 0 6 266 • .13 • 0 q 2'18 ... ... 

••• SEASON D ••• 

7161t OAYS • 716ft OAY:i • 7152 OAYS ... 7161+ DAYS • 7161+ OAYS • 715 2 ùAYS 
•• 

l 5.1 • 1 155 • 5.6 • 1 .. ,. • 14.2 .2 190 •• 1 .69 .12 267 .. • 1+3 • 0 9 206 • 1.06 .25 320 
2 3 _,. • 1 251 • 6.2 .1 213 • '"· 0 

• 1 166 ... 2 1.02 .011 10 • 1.12 .06 32 5 • • 3" • 10 8 2 
3 1 .q • 0 103 • 1.6 • 1 61t • 2.1 • 1 lltO •• 3 .27 .05 275 • .1+2 .o 6 213 • .111 • 09 318 .. .2 .o 60 • • 8 .o 21t~ • .2 • 1 332 • • .. .16 .05 100 .. • 18 .o 5 17 • .01 .08 14 

•• 
•• .... ANNUAL Y • •• 

21514 OAYS • 215h OAY:i • 21523 OAYS •• 21514 JIIVS • 21514 DAY$ • 215 2 3 OAYS 

•• 
1 10 .6 • 1 141 • 12.2 • 1 2, • 17.3 • 1 1117 •• 1 • 1+8 .08 17& .. • ,. 0 • 0 6 'Il+ • • 36 .08 315 
2 5.0 .o 298 • 10.7 • 0 21't • 3.7 • 1 20 '+ •• 2 1.85 .05 3 50 • 1. 51+ • 0,. 2 94 • • 32 .05 37 
3 1.8 .o 122 • 2. 9 .o 77 • 2. 4 • 0 151 •• 3 • 22 .Ol 192 .. • 36 • 0 3 131 .. • 1,. .05 2 35 
4 .3 • 0 12 6 .. 1.0 .o 2'1'1 • .2 • 0 207 . .. .. • 10 .03 l'i .. • 0 g • 0 3 30 2 • .08 • 05 310 

•• 
•• 



SIT TABLE- C 

STATION - SITU ( U.S.A. ) PERIOO JAN 18 1905 - HAR 31 1976 
_ArITUOE= 57 • 0 7N L0NGITUOE=135.33w (INTERNATIONAL Q~IET OoliYS ONLYI 

s 0 L A R H A R 11 0 N I C s •• L U N A ~ H A R H O N I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
X - (UNIT=1 NTl • y - IUHIT=1 NTI • z - IUNIT=1 NTI •• )( - CUNIT=l NTI • y - <UNIT= 1 NTI • z - IUNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP. tP.E. PHASE • AHP • tP.E • PHASE • AHP • tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J • •• 
lit 01 OAYS • 11t0 l OAYS • 1406 OAYS •• 1401 JAYS • 140 l OA YS • lltO& OAYS 

•• 
l 13.4 .1 118 • 19.9 • l 15 • 7. 8 .1 155 •• 1 • 5 8 .13 130 • • 64 .14 78 • .&O • 14 140 
2 6,2 • 1 324 • 15.& .1 219 • 3. 8 • 1 303 •• 2 2.20 .12 332 • 1. 54 • 14 282 • • 41 .14 30 
3 1.9 .1 12 5 • 4. 1 .1 71 • 1.& • 1 126 •• 3 , 48 .09 150 • ,55 • 0 8 63 • .2& • 10 156 
4 .& • l 108 • 1.0 • 1 346 • • 4 • 0 17 0 •• 4 .15 • 06 339 • .06 .o 7 215 • .12 • 0 4 192 

•• 
•• 

••• SEASON E • •• 
11t29 OAYS • ti. 2 9 ùAY5 • 1431 OAYS •• llt29 )AYS • 1429 OAYS • 1431 OAYS 

•• 
1 11,7 • 1 108 • 13.& • 1 17 • 5.5 • 1 174 •• l .61 .12 166 • .52 .11 114 • .01 .13 326 
2 6 ,2 • 1 309 • 6.5 ,1 213 • l. 0 • 1 276 •• 2 l. 7 9 .09 360 • 1.63 .11 306 • • 4'3 • 12 71 
3 1.2 .a 160 • 3.5 • 1 55 • 1.6 .1 134 •• 3 .37 .05 213 • • lt9 • 0 9 129 • .13 .07 244 ,. .4 • 0 ,. 7 • 1.2 • 0 2 98 • .2 • 1 344 . ... .22 • 01t 27 • .13 .o 5 260 • • 20 .O& 335 

•• 
•• 

••• SEA:iON O ••• 

11t09 DAYS • 1409 DAY~ • 1 ltO 4 DA YS •• 1409 J4YS • 1409 DAYS • 1404 OAYS 
•• 

1 5.0 • l 113 • s.1 .1 17 • 3.9 • 1 194 •• l .75 .10 233 • .39 .10 169 • • 38 .11 33& 
2 4.1 • 1 284 • 5.0 • 1 212 • .s • 1 164 •• 2 • 91t .07 14 • 1.55 .o& 334 • .52 .os 106 
3 1, 2 • 1 103 • 1.1 • 1 27 • 1. 1 • 0 126 •• 3 • 31+ • 0 6 2 73 • .35 .o 6 210 • • 11 • 0 5 262 
4 • 1 • 0 351 • .7 • 1 250 • .2 • 1 332 •• 4 • 111 .03 122 • .17 .o& 22 • .oa ,06 70 

•• 
•• 

••• ANNUAL Y • •• 
lt239 DAY5 • lo239 DAYS • 421t1 DAYS •• lt239 i)AYS • 1+239 OAYS • 4241 OAYS 

•• 
1 10.0 • 1 113 • 12.9 • 1 1:, • 5.5 • 1 170 •• 1 • f,:, • 0 f, 11H, • • f, 0 • 0 9 93 • .13 • 0 f, lit& 
2 5,9 .a 310 • 9.7 • 1 216 • 1,5 • 1 293 •• 2 1.63 .os 352 • 1.&o .o 8 304 • .42 .o& 64 
3 1.3 .o 129 • 3.0 .o 57 • 1.5 • 0 131 •• 3 • 2r. • 0 .. 202 • .35 • 0 5 129 • • 11 .os 200 ,. .J • 0 78 • .8 • a 303 • .a • 0 277 •• lt .10 .03 46 • .os .03 340 • .03 .03 323 

•• 
•• 

,..... 
V1 ,..... 



..... 
V, 
N 

SIT TABLE- E 

STATION - SITKA ( U.5.A. 1 PERIOO JAN 111 l 90 5 - HAR 31 1976 
LATITUDE = 57.07N L0NGITUDE=135.33~ 1 INTERNATIONAL OISTU~BED OAYS EXCLU~E DI 

S O L A R H A ~ H 0 N I C ::, •• L U N A R H A R N O N I C S 

--- ---------------------------------------------------------------··------------------------------------------------------------------
X - ( UNIT = l NTI • . y - IUNIT =1 NTI • l - ( UNIT= 1 NTI • • ( - tUNIT=1 NTI • y - CUNIT=1 NTI • z - CUNIT =1 NTI 

N AHP. tP. E. PHASE • AHP. tP.E. i>>iAS C: • AHP. tP.E. PHASE •• N AHP. tP.E. PPiASE • AHP • .tP.E. PHASE • AHP. tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• JANUARY • •• 
1 6 <+ 0 DAYS • 161+0 DAYS • 161+'+ DAYS •• 16'+0 OAYS • 18'+0 OAYS • 181+'+ DAYS 

•• 
1 3. 'l . 2 157 • 5.0 • 1 37 • 12.'+ .2 18 '+ •• 1 .78 .18 267 • • 3 5 .12 211 • • 81 .26 322 
2 3. 5 • 1 21+8 • 6.1+ • 1 2 03 • 3.8 • 2 156 •• 2 • <+8 .11 22 • 1.85 .07 3'+ 0 • • 59 .18 91 
3 2. 2 • 1 89 • 2.0 • 1 38 • 1. g .2 122 •• l .28 .10 2116 • .53 .10 21o6 • .29 .18 22 .. . 2 • 1 221o • 1.2 • 1 2 33 • .5 • 1 311 .. ,. .18 .o, 911 • .23 .o 9 21 • .09 .11+ lo3 ... 

•• .... FEBRUARY • •• 
1&51 DAY S • 1&51 OAY5 • 1658 DAYS •• 1&51 JAYS • 1651 DAYS • 1658 DAYS ... 

1 5. 9 .2 136 • 7.3 .2 35 • 15.6 • 3 18 '+ •• 1 1.05 .u 23& • .75 • 2 0 192 .. 1.23 .35 261 
2 ... 3 • 1 2'+2 .. 6.3 • 1 2 01 .. ... 8 • 2 162 .... 2 1.011 .15 16 .. 1.66 • 1 '+ 32'+ • • 71 .22 109 
3 1. 9 .1 'l5 .. 1.& .2 53 .. 2. 9 • 1 136 •• 3 • 15 .12 221 .. . ,.,. .18 206 • • 10 .1<+ 8 ,. .3 • 1 101 • .9 • 1 2 39 • .1 • 1 .. • • lt .17 • 09 61 • .15 • 1 .. lt2 .. • 10 .11 32 

•• ... 
••• HARCH .. .. 

11153 DAYS .. 18 53 DAY:. .. 1856 DAYS .. .. 1853 DAYS • 1853 DAYS • 185& DAYS .... 
1 11.1 ... 131 • 11.& .3 29 • 2 0.9 • 6 189 •• 1 .77 .48 l'l<+ • .29 • 3,. 1<+& • 1. 8 7 • 70 21+7 
2 &. 2 .3 2&5 .. 8.8 .1 191 • 6. 0 • 3 186 •• 2 1. '+6 .31 3'+8 .. 1.27 • 1 .. 275 • • 25 .33 191 
3 1. 9 .2 12 6 .. 3.1 .1 ,., .. 3.8 •· 2 1<+2 . .. 3 • JO .111 203 .. .32 • 1 5 lloé • .18 .20 202 
lt . 5 • 2 166 • 1.6 • 1 27<+ .. .3 • 2 156 ...... .23 .11 338 .. .1, .12 300 • .30 • 20 312 .... ... 

..... APRIL • •• 
17 6 1 DAY S .. 1761 DAY5 • 17&1 OAYS •• 1761 DAYS .. 1761 OAYS .. 1761 DUS ... 

1 1<+. 2 • 3 138 .. 1&·.6 • 1 25 .. 20. 6 .5 187 ... 1 l.27 .38 181 • • ft3 • 1 5 9'+ • 1.57 .51 245 
2 5 . 5 .z 2 '16 • 11 .9 . 2 201t • 5.0 • 2 203 •• 2 2.65 .19 31ol • 1.26 .17 27 0 .. .33 .26 329 
3 1.& • 1 Il'+ • 2 ... • 1 62 .. 2.0 .2 1<+0 • .. 3 • 211 .1& 160 • • ltll .13 73 • • 20 .23 210 .. .<J • 2 155 • 1.0 • 1 341 .. .5 .2 230 .. .. ,. .05 .20 305 • • 3,. .14 21'+ .. .06 • 21 21+9 ... ... 



SIT TABLE-E---CONT ' D 

STATION - SITKA ( u.s.A. 1 PERIOO JAN 18 1905 - HAR 31 197& 
LATITUùE= 57. 07N LONGITUOE=135.33W ( INERNATIONAL OISTURBEù OAYS EXCLUDEOI 

s 0 L A R H A ~ 11 0 N I C s •• ~ U N A '<. H A R 11 0 N I C S 

-----------------------------------------------------------------··------------------------------------------------------------------
X - (UNIT=1 NTI • y - (UNIT=1 NTI • z - ( UNIT=1 NTI •• X - IUNIT= 1 NTI • y - (UNIT=l NTI • l - IUNIT=l NTI 

N Al1P. tP.E. PHASE • Al1P • .tP.E. PHASE • AHP. .tP.E. PHASE •• N Al1P • .tP.E. PHASE • AHP. .tP .E. PHASE .. Al1P • ,tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• 11AY • •• 
1831 OAYS • 1631 OAY'i • 1813 OAYS •• 1631 il A YS .. 1831 OAYS + 1813 ù AYS 

•• 
1 14. 7 .3 145 • 16.5 .3 21 • 18. 4 .3 181 •• 1 1. 0 7 .35 124 • 1 • 0 4 • 3 0 f,f, • .f, 2 .38 155 
2 7 ... .3 328 • 15.6 • 1 217 • ... f, • l 243 •• 2 2.48 .JO 338 • 1.28 .15 2&5 • • 5 0 .28 71 
3 1.0 .1 81 • 3.7 • 1 89 • 1.7 .3 171 •• 3 • 4; .1& 120 • .11 .1 J f,f, + .21 .27 'li .. 1.3 • 1 15E • 1.3 .1 34f, • .7 .2 218 .. ,. • 32 .13 304 • .21 • 12 282 • .33 • 17 295 

•• 
•• 

••• JUNE • •• 
17&0 OAYS • 17&0 OAYS • 1 75& OAYS •• 17&0 OAYS • l 71:, 0 OAYS • 175& OAYS 

•• 
1 15.1 .3 13'l • 20.1 • 1 12 • 17.3 .3 174 •• 1 • 87 • 31 81 • 1. 3 'l • 1,. 54 + .4& .32 83 
2 9.0 • 1 321 • 17.7 • 1 213 • 4. 8 .2 260 •• 2 2.67 .15 332 • 1. f,f, .16 272 • .64 .23 6 
3 1.8 .1 105 • 3.7 .1 72 • 2.0 .2 1 lt6 •• 3 .1t2 .12 121 • • r, 1 • 1 2 73 • .05 .17 283 .. 1. 0 .1 138 • • 8 • 1 3 32 • ., • 1 17 5 •• 4 .25 • 1 .. 341 • .03 • 0 7 89 • .14 .12 312 

•• 
•• 

••• JULY ••• 
1817 DUS • 1817 OAYS • 1837 ùAYS •• 1817 ()AVS • 1617 OAY.i • 1837 ùAY S 

•• 
1 14.2 • 3 131 • l'l.5 .2 13 • 17. 0 • 1 175 •• 1 .7& .28 'l8 • 1.25 .2 5 71 • 1. 5 0 .31 63 
2 9 .2 .2 30 9 • 18.0 .2 213 • 5.6 .2 262 •• 2 2. 6 lt .19 340 • 1.87 .1 8 266 • • 90 .23 13 
3 2.2 .1 106 • 4.,. .1 n, • 2. 1 • 2 142 •• 3 .51 .11 164 • • 46 • 11 84 • • 49 • 21 211 
4 .3 .1 83 • 1.0 • 1 335 • .5 • 1 180 •• 4 .1G .13 353 • .12 .10 284 " .20 • 1 5 220 

•• 
•• 

••• AUGUST . ... 
1809 OAYS • 1809 OAY, • 1825 DAY S •• 1809 .)AYS • 1809 OAYS • 1825 ù AYS 

•• 
1 15.7 .J 134 • 17.3 .2 23 • 1 e. o • 4 187 •• 1 1. 0 0 • 32 170 • .84 • 2 0 65 • • 21 .40 46 
2 9.2 .2 322 • 16.5 • 1 225 • 4.,. • 3 252 ... 2 2 • 2 'l .22 349 • 2.31 • 1 2 285 • .66 .3 4 3 5 1 
3 3.0 • 2 153 • 6.3 • 1 90 " 3. 3 • 3 1&'l •• 3 • lt6 .19 172 • .81 .11+ 136 • .40 .30 209 .. .3 .2 33 • 1.1 .1 320 • • 5 .2 192 •• 4 .u .17 37 • .11 .11 215 • .21 .18 28 

•• 
•• 

...... 
V, 
w 



...... 
V, 
.i:-

SIT TABLE- E---CONT ' D 

STATION - SITKA ( U.S.A. 1 PERIOD JAN 18 1905 - HAR 31 1976 
LATirUOE= 57.07N LONGITUDE=135.33~ <INE RNU [ OMAL O[STURBED OAYS EXCLUOEDI 

S O L A R H A R H 0 N l C S •• L U N A i H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - <UNIT=1 NTI • y - (UNIT=1 NTI • l - (UNIT=1 NTI •• ( . < UNIT= 1 NTI • y - (UNlT=1 NTI • z . (UNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP. E. PH ASE • AHP. tP. E. PHASE • • N A HP. tP.E. PHASE • AHP'. tP.E. PHASE • AHP. t.P. E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEPTEHBER••• 

1768 OAYS • 1768 DAVS • 1767 OAVS •• 1768 ::JAYS • 1768 OAYS • 1767 DAYS 
•• 

1 14.0 . .. 1't7 • 13.1 .3 32 • 20.2 .5 191t •• 1 1. 0 8 • 42 168 • .73 • 31 128 • .50 .5 7 353 
2 5.1 .3 Jllt • 10.5 .1 2 36 • 3 ... .3 193 •• 2 2. 40 .33 4 • 1.96 ,12 294 • • 37 .3.J 1+1 
3 3,2 • 1 172 • 1+,2 ,2 108 • 3,1 .3 178 •• 3 • 47 • 1,. 213 • ,92 .16 l31 .. .29 ,27 190 
4 .3 .2 111 • 1.7 .1 30& • .5 .2 1&0 ... ,. .2& .19 17 • .23 • 1 .. <88 • • 10 .18 68 ... ... 

.... OCTOBER .. .. 
1823 OAYS • 1823 OAYS • 1827 OAYS • • 1823 DAYS • 1823 DAYS .. 1827 DAYS .. .. 

1 9.8 .3 1ft9 .. 8.9 .2 42 .. 20.1 . .. 197 • • 1 ,3& .H 111 • .22 • 2 lt 122 • 1.92 ,43 26 
2 .. • 0 .2 2&8 • 6.8 .2 21& • 6.0 .3 183 •• 2 2.39 .21 1 .. 1.&5 .17 ~08 • .71 .28 27 
3 2.7 .2 158 .. 2.5 .2 7& .. 3. 1 • 1 151 •• 3 .35 .19 259 .. .70 .18 llt9 .. .53 .15 281 
4 .6 .2 33 .. 1.7 .1 289 • • 4 • 2 19 ... ,. .05 .17 48 • .10 , 13 <71+ .. .21 ,2 3 246 

•• 
•• 

••• NO>JEHBER ••• 

1765 OAYS • 1765 D05 • 1765 OAVS •• 1765 DAVS .. 17&5 OAVS • 1765 OAYS 
•• 

1 6.3 .2 148 .. 6.0 .2 ,., • 11+. 8 ... 195 •• 1 , lt1 .20 2 58 • .37 .1 7 235 • 1. 21 ,3'1 331+ 
2 3.2 .2 267 • 6.6 .2 22& • 3.7 • 3 175 •• 2 1. 3 8 .19 11 • 1 • ft8 • 1 7 310 .. .27 .28 38 
3 1.1 • 1 114- • 1.9 • 1 89 • 2.0 .2 155 • • 3 ,21 • 11+ 2 91t • .23 ,11 161 • • 28 .16 297 .. • 6 • 1 26 • • 8 .1 28'J • .3 • 1 6 .... ,06 .13 78 .. .32 .11 31+1 • .12 ,16 2% 

•• 
•• 

••• OECEHEIER ••• 

t836 OAYS • 1836 OAY5 • 1811+ OAVS • • 1836 JAYS • 1836 DAYS .. 1814 OAYS .. .. 
1 3,8 .2 179 .. lt.5 .1 51 .. 12. 7 ,3 169 •• 1 ,89 • 21 2 65 • • ft3 • 1 5 191 • • 91+ • 31 298 
2 3,2 • 1 21t7 • 6.0 .1 216 • 3.1+ • 2 167 •• 2 .73 .13 J59 .. 1.90 ,13 321 • . 2 3 .22 152 
3 1.7 • 1 89 .. 1 ... .1 5'J • 1. 8 .2 11+1+ •• 3 • 32 • 10 241+ • .67 • 12 207 • .20 .16 21+0 .. • 2 • 1 llt7 • .6 • 1 2 22 • . .. • 1 21+ 7 .... .28 .11 112 .. .16 • 11 69 .. .08 ,13 42 .. . ... 



SIT TABLE- F- a-1 

os. ii i 3 0 R"=-1 2 

STATION - SITKA ( U.S.A. 1 PERIO:l JAN 15 1905 - HAR 31 197& 
LATirUOE= 57.07N LONGITUOE=135.33W 1 INTERNATIONAL OISTUR8EO OAYS EXCLUOEDI 

s 0 L A R i A R 11 0 N l C s •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - IUNIT=1 NTI • z - IUNIT=1 NTI ... ~ - IUNlT=1 NTI .. y - (UNIT=1 IHI .. z - IUNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP. E • PHASE .. AHP. tP.E. PHASE .... N A~P • tP.E. PiASE .. AHP. J:P.E. PHASE • AHP, .tP,E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------.... 
•• 

...... SEASON J ••• 

2 108 DA YS .. 2108 OAYS .. 2132 DAYS .... 2108 DUS .. 2108 DAVS .. 2132 DAYS 
•• 

1 11,0 • 2 135 • 17,4 • 1 21 .. 13.5 .2 178 .. .. 1 ,&5 .18 122 .. .78 .15 r,3 • ,53 ,23 % 
2 7.9 • 1 329 • 14,4 • 1 220 .. 4.1 • 1 2 5,. ... 2 2.2a .09 3,.0 .. 1.50 .12 287 • ,57 ,15 22 
3 1,5 • 1 127 • 3.7 ,1 8l .. 1, 9 .1 159 .... 3 .50 ,07 157 .. .57 .o 9 93 .. ,09 .14 89 ,. .4 • 1 122 • 1.0 • 1 332 • • 5 • 1 208 •• 4 .20 .09 335 • .04 • 0 8 292 • .12 .oe 321 .... .... 

...... SEASON E ••• 

2 14& OAYS • 214& DAYS .. 2145 DAYS .. .. 211+& 00S .. 211+& OHS • 21<+5 OAYS ... 
1 8. 0 . 2 137 .. u.o , 1 37 • 15.1+ • 3 193 .. .. 1 ,82 .1a 184 .. ,32 • 1 3 138 .. .r,2 ,28 2&3 
2 4.8 .2 3111 .. 8,5 • 1 221 .. 4.2 .3 197 • .. 2 1•74 .H, 357 .. 1,3& .10 280 .. .47 .3& 11& 
3 1,9 .1 150 .. 2.9 .1 86 .. 2. 8 • 2 153 .... 3 ,25 .13 174 .. .55 .12 130 .. .u .20 1&2 .. .4 • 1 97 • 1,2 • 1 2% .. .2 • 1 147 ...... , 32 , 10 17 .. • 0 r, ,10 1&5 • .20 ,15 11 .... .... 

...... SEASON 0 .. ... 
2 158 OAY S • 2158 DAY'i • 21&0 DAYS ... 2158 DAYS .. 2158 DUS .. 21&0 DAYS .... 

1 3. 1 • 1 180 • 4. 4 .1 r,o • 10.2 .3 192 •• 1 • &I+ .14 23& • .39 .10 205 .. ,45 ,28 317 
2 2,2 • 1 291 • 5,7 • 1 223 • 2.7 • 2 1&9 • .. 2 ,85 .11 12 • 1.47 .09 321 .. .59 .20 108 
3 1.2 • 1 10 5 • 1.r, • 1 60 • 1.7 • 1 151 •• l .18 ,or, 289 .. .ltO • o 8 20& .. ,16 .13 307 ,. ,2 • o &1 .. • 7 • 1 2 49 .. .1 • 1 303 ... 4 .09 • Olt 95 .. .14 ,06 39 .. .02 .10 45 ... 

•• .... ANNUAL Y .. .... 
6 1+1 2 OAY S • &412 OAY S • r,437 DAYS •• &412 )AYS .. &lt12 OAYS • 6437 OAYS .. . 

1 7.1 • 1 142 • 10.6 • 1 32 • 12.9 .2 188 ... 1 ,51 .13 178 • .22 • 0 7 99 .. ,14 .17 294 
2 ,. .8 • 1 3 2 0 .. 9.5 • 1 2 21 .. 3, 0 .2 211 . .. 2 1, 60 .07 351 .. 1.35 .06 295 .. ,38 .17 85 
3 l • I+ • 1 131 .. 2.7 .o 8ft .. 2.2 • 1 154 •• 3 .22 .or, 17& .. • 37 .o 5 132 • .01 .11 251 .. ,3 .o 100 • .8 .o 2 97 • . 2 • 1 197 .. .. 4 .1& .05 12 .. .04 .o 4 35 • , 10 ,06 355 ... 

..... ... 
V, 
V, 



,_. 
V, 

°' 
SIT TABLE-F-a-2 

JO< R S 70 R'=-50 

ST ATION - SITKA ( U.S.A. ' PERIOO JAN 18 1'305 - HAR 31 1'37& 
LATHUOE= 57.07N LONGITUOE=135.33W 1 INTERNATIONAL OISTURBED DAYS EKCLUOEDl 

S O L A ~ H A R 1 0 N I C s •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NT> • y - 1 UNIT=1 NT 1 • z - IUNIT=l NTI •• ( - IUNif=l NTI • y - IJNIT=l NTI • z - 1 UNIT= 1 NTI 

N AHP. tP.E. PHASE • AHP. tP.E. PHASë • AHP • .tP. E. PHASE •• N AHP. tP.E. P'iASE • AHP • ,tP .E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

2'30'3 OAYS • 2'30'3 OAYS • 28'38 ùAYS •• 2'30'3 )AVS • 2'30'3 OAYS • 28'38 OAYS 
•• 

1 13.g • 1 138 • 18.f, • 1 1~ • 17.5 • 2 180 •• 1 • 'l 7 .15 137 • 1.03 .11 74 • .22 .24 12'3 
2 8.3 • 1 320 .. 1&.4 .1 215 • 5.0 .2 248 •• 2 2.72 .13 335 • 1 • 7 'l • 12 2&5 • .42 • 21 12 
3 1.1 • 1 10 8 + 4. 0 • 1 82 • 2. 1 .2 157 •• 3 .48 • o 'l 1211 • .33 .11 Il& • • 21 .20 172 
4 ., • 1 14& • 1.2 • 1 337 + .f, • 1 1'30 •• 4 • 18 • 0 'l 1 • .18 • 0 7 1'31 • .06 .14 255 

•• 
•• 

••• SEASON E ••• 

2'32& OAYS • 2'32& OA'l'i • 2'332 OAYS •• 2'326 )4YS • 2'32& OAYS • 2'332 OIIYS 
•• 

1 12. 0 • 3 143 • 11 • 'l • 1 33 • 21. 1 • 4 1 '33 •• 1 1. 42 .35 l&'l • .55 • 1 4 110 • • 40 .42 216 
2 4. 7 .3 2'32 • 'l.f, .1 214 • 5.5 • 3 1'30 •• 2 2.01t .30 358 • 1.&2 .12 2'32 • .25 .J 0 35 
3 2.2 • 1 14 2 • 2 .8 .1 83 • 3.J .2 153 •• 3 .23 .lf, 200 • .55 .10 136 • .34 .1 'l 220 
4 .4 • 1 102 • 1. 4 • 1 2'l'l • .2 • 1 141 •• 4 .07 • 10 Il • .22 • 0 'l 2611 • .20 • l lt 233 

•• 
•• 

••• SEASON D ••• 
2 8 '33 OAYS • 28'33 OAY5 • 288'3 OAYS • • 28'33 OHS • 28'33 OAYS • 288'3 OAYS 

•• 
1 4. 8 . 2 15E • 5.,. .1 48 • 13.7 • 2 18'3 •• 1 .56 .16 264 • .55 .11 1'35 • 1.14 .2& 320 
2 3. 3 • 1 256 • f,. 4 • 1 214 • J." .2 1&'3 •• 2 1. 0 3 • 10 13 • 1.84 • 0 'l 331 • • 32 .17 70 
3 1.7 • 1 102 • 1.7 • 1 &6 • 2.1 .2 138 •• 3 • 2'3 .10 273 • • ftf, • 0 'l 216 • • 21 .11 2'35 ,. . 2 • l 73 • ., .1 252 • .3 • 1 348 .. ,. • 1 'l • 0 f, '33 • .15 .o 6 26 • • 11 .11 3'3 

++ 

•• 
••• ANNUAL Y ••• 

8728 OAYS • 8728 OAYS + 871'3 OAYS •• 8728 illlYS • 8728 OAYS • 8719 OAYS 

•• 
1 10 .2 • 1 143 • 11.8 • 1 27 • 17 • lt .2 188 •• 1 • 7 6 .14 170 • .50 • 0 7 103 • .2'3 .17 2'36 
2 4. 'l • 1 300 • 10.8 .1 215 • 4.0 • 1 204 •• 2 1.88 .0':1 350 • 1.57 .06 2% • .JO • 11 33 
3 1.8 • l 120 • 2 .8 • 1 7'3 • 2.5 .1 150 •• 3 .16 .07 17'3 • • 35 .06 134 • .18 .07 225 ,. .4 .o 124 • 1.0 • 0 303 • • 1 • 0 l'lO •• 4 .11 • 0,. 40 • .or, .o 5 255 • .05 • 0 5 250 

•• 
•• 



SIT TABT F. F- a - 3 

••• R > 70 R'--117 

STATION • SITKA ( u.s.A. l PEiUOO JAN 18 1905 - HAi< 31 1976 
LATrfUOE= 57.07N LONGITUOE=135.33M ( rnrERNH IONAL orsruRBED OAYS EXCLUOEùl 

s 0 L A R H A ~ H O N I C s •• L U N 4 R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI " y - IUNIT=1 NTI • z - IUNIT=1 NTI •• ( - IUNir= 1 NT 1 • y - IUNil=l NTI • z - (UNIT=l NTI 

N AHP. tP.E. PHASE • AHP. tP.E • P'1ASE • AHP. tP.E. PHASE •• N AHP. tP. E. P-iASE • AHP • .tP.E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

2110 OAYS " 2110 OlYS • 2110 OAYS •• 2110 DAYS • 2110 DAYS • 2110 OAYS 
•• 

1 19.f> .3 139 " 20 • 9 .3 13 " 22.& • 2 179 •• 1 • 51 .36 61+ • 1.11 .31 59 " .1+9 .2 7 37 
2 9.1 • 3 301 • 19.4 .2 213 • 5.2 .2 259 •• z 2.,0 .29 31+0 • 1.62 .16 269 • .70 • 2f, ,. 
3 1.8 .2 % • 4.9 .1 79 • 2.0 .2 150 •• 3 • 1+5 .18 loi+ • .1+6 .10 71+ • • 55 • 1 f, 214 
4 .9 • 1 148 " 1.3 • 1 342 " .8 • 1 205 •• 4 .22 .13 272 • • 2 f, • 1 4 293 • • 19 • 1,. 293 

•• 
•• 

••• SEASON E ••• 

2151 OAYS • 2151 005 • 2154 OAYS •• 2151 JAYS " 2151 0AY5 • 2154 OAYS 
•• 

1 16.f> • 4 135 • 15 • 4 .2 2~ • 2 3. 0 • 4 188 •• 1 .,o ... 2 169 • .78 .2 3 10 9 • .&3 .44 292 
2 f>.2 • 2 275 • 10.0 • 1 20& • 4. 5 .2 188 •• 2 2. 4f> • 2f> 350 • 1.74 .1 f, 292 • .57 • 2 0 f, 
3 2.3 .2 154 • 3.f> .1 65 " 3. 1 .2 158 •• 3 .49 .22 216 • • 7 4 .11 126 • .27 .24 2&0 
4 .5 .2 183 • 1.8 .1 289 • • 4 • 2 205 •• 4 • 21 .17 354 • .34 .10 276 • .25 .22 311 

•• 
•• 

••• SEASON D ••• 
2113 OAYS • 2113 OAYS • 2103 OAVS •• 2113 OAYS • 211 3 OAYS • 2103 OAYS 

• • 
1 7.8 • 2 146 • 7.3 .2 30 " 19.1 • 5 189 •• 1 1. 0 2 • 2 f, 269 • .35 .24 238 • 1. 47 .55 320 
2 5.8 .2 231 " 6.6 .1 201+ • 5.7 .2 1f>1 •• 2 1.15 .19 f, .. 1.82 .13 320 • • 2& .2 f, 42 
3 2.8 • 1 102 • 1.7 .1 46 • 2. 5 • 2 135 •• 3 • 31+ .15 2 71 • • I+ 0 .13 215 • .24 • 1 9 358 .. .l • 1 50 • 1.0 • 1 2 ft8 • .3 .2 319 •• 4 .20 .13 111 • .30 • 10 1 • .11 .19 327 

•• 
•• 

••• ANNUAL Y • •• 
f>Hlt OAYS • f>371t OAYS • f,]f,7 DA YS •• f>371t IH YS • 6374 OAYS • f>3f>7 JAY S 

•• 
1 llt.7 .2 139 • 1 lt. 1t .2 19 • 21. 5 • 2 185 •• 1 • 12 • 21 198 • • I+ 7 • 1 8 74 • • 68 .25 327 
2 6.0 .2 278 • 12.0 • 1 209 • 3. 8 .2 200 •• 2 2.0& • 1& 346 • 1.67 • 10 291 • • 49 .17 f, 
l 2.1 • 1 118 • 3 ... • 1 69 • 2. 5 • 1 1 ft 8 •• 3 • 33 .11 212 • .35 .01 125 • .22 .12 245 .. . .. .1 lltll • 1.1 • 1 2 95 • • 4 .1 221 •• 4 .05 .07 31+0 • .24 • 0 7 307 • • 17 .11 308 

•• ...... •• V, __, 



...... 
V, 

CO 

SIT TABLE P-b-1 

SUNSPOT MINIMUM PHASE R"'lÛ 

STATION - SITKA 1 U,S,A, 1 PERIOO JAN 16 1905 - HAR 31 1976 
LATITUDE= 57,07N LONGITUOE=135,33W (INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
X - (UNIT=1 NTI • y - (UNIT=1 NTI • z - IUNIT=1 NTI •• X - (UNIT=1 NTI • y - IUNIT=1 NTI • z - IUNIT=1 NTI 

N AHP, tP,E, PHASE • AHP, tP,E, PHASE • AHP, tP,E, PHASE •• N AHP, tP,E, PHASE • AHP, !P, E, PHASE • AHP, !P, E, PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

15C,O OAYS • 1500 OAYS • 1521+ OAYS •• 1500 OAYS • 1500 OAYS • 1524 OAYS 
•• 

1 10,6 ,2 136 • 17.2 ,2 21 • 13,7 ,3 179 •• 1 .59 ,19 122 • ,61 ,19 67 • .6 3 ,31 76 
2 1,7 ,1 330 • 14,0 ,1 219 • I+. 2 ,2 251 •• 2 2 ,2 5 , 14 31+2 • 1,49 .13 292 • .66 ,19 26 
3 1," ,1 131 • 3.6 ,1 65 • 2,0 ,2 156 •• 3 • 1+5 , 0 9 169 • ,52 .10 65 • .a 5 • 17 132 

" • 4 .1 115 • 1.1 ,1 326 • ,5 ,1 206 •• 4 ,15 ,11 328 • ,07 .11 265 • ,14 ,13 303 
•• 
•• 

••• SEASON E ••• 

1539 OAYS • 1539 OAYS • 1537 OAYS •• 1539 OAYS • 1539 OAYS • 1537 OAYS 
•• 

1 7,8 .2 138 . 10,6 ,2 38 • 1&,2 ,3 191+ •• 1 ,61 ,17 176 • ,19 .16 129 • .59 ,29 261 
2 l+,6 ,2 317 • 6.5 .1 220 • 4,6 • 4 197 •• 2 1,70 ,16 35& • 1,4& .12 279 • .55 , 38 114 
3 1,9 .1 151 • 2,6 ,1 87 • 3,1 ,2 154 •• 3 .21 ,14 155 • ,5& .11 121 • ,19 .22 123 
4 • I+ .1 10 6 • 1.2 ,1 290 • • I+ ,2 11+2 •• I+ • I+ 1 ,11 8 • , 0 6 .12 121 • .35 ,16 12 

•• 
•• 

••• SEASON O ••• 

1565 OAYS • 1565 OAYS • 1567 OAYS •• 1565 OAYS • 1565 OAYS • 1567 OAYS 
•• 

1 3,2 .2 183 • I+. 5 ,2 61 • 10,5 ,3 192 •• 1 ,76 ,16 2 37 • ,50 ,18 19ù • ,52 • 31 271,, 
2 2,0 ,1 292 • 5.6 ,1 222 • 2,8 .2 1&8 •• 2 ,80 ,14 8 • 1,43 .10 322 • ,62 • 21+ 119 
3 1,1 .1 105 • 1,7 ,1 81 • 1,7 ,1 151 •• 3 ,16 ,09 270 • ... 5 .10 194 • ,11 .1& 300 .. ,2 ,1 53 • .7 .1 21+3 • .1 .1 277 •• I+ • 0 7 ,07 69 • .14 • 06 31 • .o & .1 0 55 

• • 
•• 

••• ANNUAL Y••• 

1+604 OAYS • 1+601+ OAYS • lt628 OAYS •• 1+&0'+ OAYS • l+601t OAYS • 1+&26 OAYS 
•• 

1 &.9 ,1 11t3 • 10 • 4 .1 32 • 13, I+ .2 166 •• 1 ,1+9 .12 160 • ,23 .11 1 08 • .15 .21 279 
2 4,6 ,1 32 0 • 9,3 • 1 220 • 3.2 .2 20 9 •• 2 1,56 .09 351 • 1,36 • 07 297 • ,'+4 .20 90 
3 1, I+ .1 133 • 2.1 .1 65 • 2,3 .1 155 •• 3 ,21 .06 178 • .37 .06 127 • • 0 I+ • 11 130 
I+ .3 ,l 101 • .9 .o 293 • .2 .1 162 •• I+ ,19 ,07 5 • • 0 3 .05 25 • .15 .08 2 

•• 
•• 



SIT TABLE F- b-2 

SUNSPOT ASCENDING PHASE R"'s4 

STATION - SITKA ( U.S.A. ) PERIOO JAN 18 1905 - HAR 31 1976 
LATITUDE= 57.07N LONGITUOE=1J5.3JW (INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - IUNIT=1 NTI • z - IUNIT=1 NTI •• X - IUNIT=1 NTI • y - (UNIT=1 NTI • z - IUNIT=1 NTI 

N AHP. t P .E. PHASE • AHP. tP. E. PHASE • AHP. tP.E. PHASE •• N AHP. tP.E. PHASE • AHP. .tP.E. PHASE • AHP. tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1314 OAYS • 1311t OAYS • 1318 OAYS •• 1311+ OAYS • 1314 OAYS • 1318 OAYS 
•• 

1 1 J. 7 .3 134 • 18.6 .1 17 • lit• 8 • lt 175 •• 1 .82 .28 95 • 1.07 .15 57 • .85 .ltlt 49 
2 8. lt .2 319 • 16.3 .1 215 • 4. 1 .3 263 •• 2 3.05 • 24 327 • 2.01 .15 273 • .91 .32 338 
3 1.8 . 2 115 • ... 4 .1 75 • 1.9 .2 148 •• J .JO .20 131+ • .73 .11+ 72 • .J2 .22 233 
lt .8 .1 lit'+ • 1. 0 .1 339 • .6 .1 192 •• 4 .25 .14 337 • • 0 J .10 204 • .o 7 .13 105 

•• 
•• 

••• SEASON E ••• 

13 30 OAYS • 1330 OAYS • 1333 OAYS •• 1330 OAYS • 1330 OAYS • 1333 OAYS 
•• 

1 11.1 .3 131 • 13.3 .3 27 • 16.5 .4 187 •• 1 .94 .JJ 187 • .47 .29 132 • 1.31 • 47 254 
2 5.& . 2 299 • a. a .1 213 • J.5 .J 186 •• 2 1.93 .20 355 • 1.44 .12 287 • .37 .31 151 
3 2.0 .2 143 • J.2 .1 &8 • 3.0 .2 1'+& •• 3 .60 .17 164 • .&J .14 144 • .JO .23 158 .. .2 .1 95 • 1.3 .2 2 91t • .o .2 96 •• 4 .18 .13 70 • .15 .20 2&7 • .21 .18 60 

• • 
•• 

••• SEASON O ••• 

1 31 2 OA YS • 1312 OAYS • 1310 OAYS •• 1312 OAYS • 1312 OAYS • 1310 OAYS 
•• 

1 lt. 7 .3 139 • 5 .7 .1 38 • 11.6 •'+ 187 •• 1 .82 .31 251 • .58 .15 184 • .97 .43 291t 
2 3.& .1 2&1 • 5 . 9 .2 211 • 2.8 .2 1&4 •• 2 1.11 • 14 10 • 1.85 .16 325 • .33 .26 142 
j 1. 8 .1 97 • 1.8 .2 48 • 1.7 .2 133 •• J .J& .10 253 • .55 .19 207 • .o 7 .17 242 .. .3 • 1 3 9 • . 8 .1 252 • ... .1 311 •• 4 .31 .09 101 • .JO .12 0 • .JO .15 68 

• • 
•• 

••• ANNUAL Y••• 

395 & OAYS • 395& OAY S • 3961 OAYS • • 3956 OAYS • 395& OAYS • 3961 OAYS 
•• 

1 9. 8 .2 13'+ • 1 2 . 4 • 1 21t • 11t.2 .2 183 •• 1 .47 .21 171t • .37 .13 89 • .51 .19 293 
2 5. 4 .1 30 1 • 1 G. i. • 1 214 • 2.6 .2 209 •• 2 1.99 .13 343 • 1.60 .12 291 • .o 9 .20 328 
3 1. 8 .1 11 9 • 3.1 .1 &7 • 2.2 .1 143 •• J • 3 0 .10 179 • .39 .08 130 • .19 • 14 201t 
'+ .3 .1 11 '3 • . 9 .1 298 • .2 .1 223 •• 4 .15 .08 61 • .12 .10 333 • .19 .10 72 

•• 
•• ...... 

V, 
\D 



t-' 

0-, 
0 

SIT TABLE F-b-3 

SUNSPOT MAXIMUM PHASE R,,.105 

STATION - SITKA ( U.S.A. ) PERIOO JAN 18 1905 - HAR 31 1976 
LATITUDE= 57.07N LONGITUOE=135.33W (INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R HARHONICS 

------------------------------------------------------------------•·------------------------------------------------------------------
X - IUNIT=1 NTI • y - IUN IT=1 NTI • z - C UNIT=1 NT! •• X - CUNIT=1 NTI • y - CUNIT=1 NT 1 • z - IUHIT=1 NTI 

N AHP, tP. E, PHASE • AHP. tP. E, PHASE • AHP, tP.E. PHASE •• N AHP, tP.E. PHASE • AHP, tP,E. PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASOH J ••• 

1791 OAYS • 1791 OAYS • 1777 OAYS •• 1791 OAYS • 1791 OAYS • 1777 OAYS 
•• 

1 18. 0 • 3 135 • 21i,5 .3 15 • 18.5 .2 175 •• 1 .58 .35 79 • 1.37 .32 66 • .11 ,20 36 
2 9,0 .2 317 • 18,4 ,2 216 • 4.3 ,2 276 •• 2 2,43 .24 346 • 1.76 .19 277 • .56 .22 36 
3 2,0 ,2 101 • .. .6 ,1 78 • 1.8 .2 148 •• 3 ,62 .20 169 • .&O ,09 75 • .41 .18 195 
'+ ,1 ,1 143 • 1,2 .1 348 • • 8 ,1 199 •• 4 .09 • 14 272 • .19 ,12 270 • .18 .14 287 

•• 
•• 

••• SEASON E ••• 

1822 OAYS • 1822 OAYS • 1825 OAYS • • 1822 OAYS • 1822 OAYS • 1825 OAYS 
•• 

1 16. 0 ,'+ 133 • 15,0 .2 23 • 20.1 .4 188 •• 1 .88 • 4 4 167 • .72 ,25 117 • • 43 .38 251 
2 5.8 .3 286 • 9,9 ,2 210 • 3.7 .2 185 •• 2 2,34 .29 351 • 1,84 .21 288 • ,32 • 24 21 
3 2,3 .2 15 0 • 3,5 .1 69 • 2.9 .3 150 •• 3 ,45 .25 215 • • 72 ,15 123 • .21 .28 244 
'+ • 4 .2 1111 • 1.5 ,1 294 • .2 .2 145 •• 4 .10 ,17 319 • .42 ,14 278 • .24 ,18 280 

•• 
•• 

••• SEASON O ••• 

1761 OAYS • 1761 OAYS • 1751 OAYS •• 1761 OAYS • 1761 OAYS • 1751 OAYS 
•• 

1 7,1 ,2 136 • 7.3 .2 30 • 15,7 .3 188 •• 1 1.10 ,17 268 • .45 ,18 206 • .64 • 37 304 
2 5,1 .1 245 • 6,3 ,1 206 • t+.t+ .1 162 •• 2 .98 • 11t 1D • 1.65 .13 320 • .45 .15 102 
3 2,<+ .1 97 . 2,0 ,1 46 • 2,1 .1 129 •• 3 ,33 .12 273 • .30 ,06 202 • .10 , 14 293 
'+ ,3 .1 7 • 1,0 .1 261 • ,6 ,1 329 .... .13 .09 120 • .17 ,13 10 • ,11 ,15 306 

•• 
•• 

••• ANNUAL Y••• 

5374 OAYS • 5374 OAYS • 5353 OAYS •• 5374 OAYS • 5374 OAYS • 5353 OAYS 
•• 

1 13,7 ,2 134 • 14, 2 .2 21 • 18,0 .2 161+ •• 1 ,26 ,19 196 • .54 ,17 93 • ,37 ,18 328 
2 5,8 ,1 29 0 • 11,5 ,1 212 • 2,7 ,1 ZD3 •• 2 1,92 ,12 3S1 • 1,65 ,09 293 • ,34 ,10 S2 
3 2,0 ,1 116 • 3,3 ,1 69 • 2,2 ,1 143 •• 3 ,36 .09 206 • • .. o ,07 111+ • ,2D ,12 220 .. ,3 ,l 142 • 1,0 ,1 303 • ,2 ,1 230 •• 4 ,01 ,07 295 • ,21 .07 291 • ,17 ,06 288 

•• 
•• 



SIT TABLE F- b-4 

SUNSPOT DESCENDING PHASE i'is.57 

STATION - SITKA 1 U.S.A. 1 PERIOO JAN 16 1905 - HAR 31 197 6 
LATITUDE= 57.07N LONGITUOE=135.33M CINTERNATIONAL OISTURBEO OAYS EXCLUOEOl 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - IUNIT=1 NTI • z - IUNIT=1 NTI •• X - IUNIT=1 NT) • y - IUNIT=1 NTI • z - IUNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. !;P.E. PHASE • AHP. tP.E. PHASE •• N AHP. !;P.E. PHASE • AHP. tP .E • PHASE • AHP. tP. E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

2522 OAYS • 2522 OAYS • 2521 OAYS •• 2522 OAYS • 2522 OAYS • 2521 OAY S 
•• 

1 15. 5 .3 1'+3 • 18.9 .2 17 • 21.5 .3 163 •• 1 1.09 .33 1'+9 . .79 .18 71 . • 75 .37 165 
2 6.3 .2 313 • 17 .3 .1 21'+ • 6.3 .3 239 •• 2 2.5u • 21 337 • 1.7 0 .12 25 6 • .35 .27 17 
3 1.5 .1 10 1 • ... 2 • 1 65 • 2.2 .2 162 •• 3 .53 .13 122 • .52 • 10 10 I+ • .23 • 21+ 170 .. .7 .1 15ü • 1.2 .1 335 • • 5 .2 202 .... .20 .16 332 • .13 .12 222 • .13 .16 291 

• • 
•• 

••• SEASON E ••• 

2532 OAYS • 2532 OAYS • 2536 OAYS •• 2532 OAYS • 2532 DAYS • 2536 OAY S 
•• 

1 12.8 .2 1'+8 • 11.8 .2 31+ • 21+.o .3 193 •• 1 1.20 • 26 168 • .61+ .21 107 • . 2 1 .36 3 
2 lt.6 .3 261 • 9.8 .1 212 • 6.5 .3 191t •• 2 2 .16 .28 357 • 1.55 .15 296 • .67 .2 9 5 
3 2.3 .2 11t7 • 2.8 .1 83 • 3.'+ .2 162 •• 3 .29 .18 21+7 • .53 .12 138 • .5 0 • 25 2 5 3 
lt ... .1 122 • 1.7 .1 297 • • 4 .2 20 8 .. .. .19 .12 359 • .16 .12 251+ • .31 .17 21+8 

•• 
•• 

••• SEASON O ••• 

2526 DAYS • 2526 OAYS • 2521+ OAYS •• 2526 OAYS • 2526 DAYS • 2524 OAYS 
•• 

1 5.8 .2 170 • 5.3 .1 52 • 16.9 .2 191 •• 1 .52 .20 310 • .1+0 .14 236 • 1.86 .25 338 
2 3.5 .1 238 • 6.6 .1 215 • 5.1 .2 168 •• 2 1.12 .16 12 • 1.89 • 13 330 • .55 • 18 19 
3 2.0 .1 109 • 1.5 .1 78 • 2.6 .2 143 •• 3 .29 .12 292 • .lt8 .10 233 • .39 .17 329 
lt .3 .1 10 3 • .8 .1 242 • .1 .1 32 •• I+ .1& .12 97 • .11 .08 32 • .o 9 .11+ 310 

•• 
•• 

••• ANNUAL Y••• 

7580 OAYS • 7580 OAYS • 7581 OAYS •• 7580 OAYS • 7560 DAYS • 7581 OAYS 
•• 

1 11.2 .1 11+9 • 11.7 .1 27 • 20.7 .1 189 •• 1 .66 .12 168 • .1+1 .10 92 • • 41+ .11 323 
2 '+• 8 .1 289 • 11.2 .1 213 • 5.2 .1 202 •• 2 1.91 .12 352 • 1.52 .or, 296 • .54 .11 12 
3 1.8 .o 122 • 2.9 .o 83 • 2.7 .1 156 •• 3 .10 .os 196 • .33 .04 150 • .21 .09 267 
I+ .5 . 1 132 • 1.0 .1 299 • .2 .1 203 •• 4 .11 .06 11 • .os .08 273 • .16 .09 268 

•• 
•• ...... 

°' ...... 
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SIT TABLE-G-1 

••• a.os CP S • 5 ••• 

STATION - SITU c u.s.A. 1 PERIOO JAN 18 1905 - HAR 31 197b 
LATITUDE= 57.07N LONGITUOE=135.33W CINTERNATIONAL OISTURBEO OAYS INC LUOEO 1 

S O L A R H A R H O N I C S •• L U N A R HARHONICS 

------------------------------------------------------------------··------------------------------------------------------------------
)( - IUNIT=1 NTI • y - IUNIT=1 NTI • z - 1 UNIT=1 NTI •• )( - IUNIT=1 NTI • y - IUNIT=1 NTI • z - IUNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP • tPo E. PHASE •• N AHP • tP.E • PHASE .. AHP • tP.E. PHASE .. A HP• tP • E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

4217 OAYS • 4217 DAYS • 4216 OAYS • • 4217 OAYS • 4217 OAYS .. 1+216 OAYS 
•• 

1 13.1 .1 122 • 19.9 .1 16 • 10.4 .1 164 •• 1 • 7 8 .10 126 • .79 .os 78 • .5 7 • 12 111 
2 8.4 • 1 326 • 15.8 .1 218 • 3.8 .1 287 •• 2 2.23 .08 336 • 1.63 • 08 27 5 • .53 • 10 36 
3 1.7 .1 121 • 4.1 .a 71+ • 1.8 .1 138 •• 3 .4 7 .06 11+4 • .52 .04 69 • .26 .os 166 
4 • 6 .o 116 • 1.1 .o 348 • .5 .o 171+ •• 4 • 11+ • 04 357 • .12 .04 21+6 • .11 .os 191+ 

•• 
•• 

••• SEASON E ••• 

3689 DAYS • 3689 OAYS • 3694 OAYS • • 3689 OAYS • 3689 OAYS • 3691+ OAYS 
•• 

1 11.1 .1 112 .. 14.0 .1 20 • 8.2 .1 180 •• 1 .86 .07 190 .. .58 • 06 111+ • .37 .13 3D2 
2 6.1 .1 309 • 8.7 .1 214 • 1.3 .1 224 •• 2 1.97 .07 353 • 1.67 .os 30~ • .1+1 .09 62 
3 1.4 .o 158 • 3.5 .o 60 • 2.2 .1 11+2 •• 3 • I+ 7 .01+ 2 04 • .59 .os 132 • .21 .os 199 
I+ .3 .a 56 • 1.3 .o 297 • • 0 .1 326 •• 4 .21 .03 45 • .o 9 • os 252 .. .11 .08 16 

•• 
•• 

••• SEASON O ••• 

4250 OAYS • 4250 OAYS • 4239 OAYS • • 4250 OAYS .. 4250 OAYS .. 4239 OAYS 
•• 

1 4. 0 • 1 121 .. 5.5 .1 26 • 6.5 .1 189 •• 1 .63 • os 240 • .42 • 01 193 • .49 .10 321+ 
2 3.6 .o 280 • 5.3 .o 213 • 1.5 .1 168 •• 2 .91 .05 15 .. 1.51 • 0 5 329 .. .5b .06 107 
3 1.2 .o 99 • 1.7 .o '+4 .. 1.4 .1 137 •• 3 .23 • D 4 282 .. .32 .04 212 .. .1 D .07 326 
4 .o .a 5 .. .7 .o 252 • .2 .1 330 •• 4 .15 • 0 3 98 .. .17 .04 13 • .o 8 .06 11 

•• 
•• 

••• ANNUAL Y••• 

12156 OAYS • 12156 OAYS .. 1211+9 DA YS •• 12156 OAYS • 12156 OAYS • 12149 OAYS 
•• 

1 9.3 .a 119 • 13.0 .o 19 .. 8.2 .o 175 •• 1 .57 .os 181 .. .46 .04 104 . .10 .05 1 
2 5.7 .o 311 • 10.0 .o 216 • 1.5 .1 254 •• 2 1.66 .04 350 • 1 .51 • 01+ 299 • .43 .Ob 66 
3 1.3 • o 125 • 3.0 .o 63 • 1.8 .o 139 •• 3 .2 5 .02 189 • .3D .02 12 3 .. .12 .03 191 
4 .2 .il 95 • .8 .o 305 .. .1 .o 197 •• 4 .13 .02 50 • .06 .02 312 .. .a 2 .03 13 

•• 
•• 



SIT TABLE-G- 2 

••• .5< CP s1.2 • •• 
STATION - SITKA ( U.S.A. 1 PERIOO JAN 18 1905 - HAR 31 197b 

LATITUDE= 57.07N LONGITUOE=135.33W (INTERNATIONAL DISTURBED OAYS INCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - ( UNIT=! NTI • y - IUNIT=1 NTI • z - (UNIT=1 NTI •• X - IUNIT=1 NT 1 • y - IUNIT=1 NTI .. z - IUNIT=1 NTI 

N AHP. tP.E. PHASE • AMP. tP.E. PHASE • AHP. tP.E. PHASE •• N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP. E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

3459 OAYS • 3459 OAYS • 3468 OAYS •• 3459 OAYS • 3459 OAYS • 3468 OAYS 
•• 

1 18.4 .2 155 • 17.5 .1 21 • 30.8 .2 187 •• 1 1.19 .21 114 • 1.34 .16 63 • .89 • 22 86 
2 8 .4 .1 30 7 • 18.1 .1 213 • 8 • 4 .3 226 •• 2 2.82 .15 343 • 1.67 • 10 264 • 1.0 0 .29 17 
3 1.6 .1 96 • 4. 4 .1 93 • 2.1 .2 175 •• 3 .18 .11 133 • .73 .14 95 • .23 .18 280 
4 • 9 • 1 15 7 • 1.3 • 1 32'+ • .1 .1 208 •• 4 .25 .12 337 • • 0 '+ .08 246 • .36 • 15 320 

•• 
•• 

••• SEASON E ••• 

3706 OAYS • 3706 OAYS • 3707 OAYS •• 3706 OAYS .. 3706 DAYS .. 3707 OAYS 
•• 

1 13. 7 .2 154 • 12.6 .2 41 • 30.6 • 4 193 •• 1 .62 .11 146 • .29 .22 75 • .52 .40 332 
2 4 .5 • 1 2 77 • 9.9 .1 212 • 8.7 .2 187 •• 2 2.43 .15 351 • 1.10 .13 274 • .52 .18 354 
3 2.7 .2 145 • 3.0 .1 98 • 4.2 .2 160 •• 3 .23 .16 191 • .62 .14 126 • .12 .19 254 .. • 6 .1 141 • 1.6 .1 295 • • 4 .2 153 •• 4 .36 .10 7 • .13 .12 270 • .29 .18 348 

• • 
•• 

••• SEASON O ••• 

3356 OAYS • 3356 OAYS • 3355 OAYS •• 3356 OAYS • 3356 DAYS • 3355 OAYS 
•• 

1 7.6 .2 182 • 6.7 .2 66 • 25.1 .3 190 •• 1 .75 .22 260 • .56 .16 232 • .93 .29 326 
2 4. 3 .1 220 • 7. 4 .2 214 • 7.8 .2 165 •• 2 1 .os .14 20 • 1.86 .18 319 • .55 .20 51 
3 2.6 .1 10 2 • 1.9 .1 92 • 3.0 .2 1'+4 •• 3 .28 .12 297 • .48 .11 219 • .39 .19 347 
4 .4 .1 66 • .9 .1 249 • .3 .1 316 •• 4 .18 .11 83 • .23 .01 27 • .o 8 .14 42 

•• 
•• 

••• ANNUAL Y••• 

10521 OAYS • 10521 OAYS • 10 530 DA YS •• 10521 OAYS • 10521 OAYS • 10530 OAYS 
•• 

1 13.1 .1 159 • 11.8 .1 36 • 28.9 .2 190 •• 1 .45 .12 139 • .32 .11 69 • .43 .20 8 
2 4. 7 .1 280 • 11.8 .1 213 • 7.6 .1 193 ... 2 2 .o 5 .10 3 51 • 1.54 .os 286 .. .60 .14 22 
3 2.2 .1 118 • 3.1 .1 94 • 3.3 .1 159 •• 3 .11 .07 209 • • 41 .06 129 • .17 .10 309 
4 .5 .o 137 • 1.1 .o 295 • .3 .1 200 •• 4 .22 .os 12 • .07 .os 329 • .22 .08 341 

•• 
•• 

..__. 

°' w 
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SIT TABLE-G-3 

••• C 
p 

> l. 2 • •• 
STATION - SITKA 1 u.s.A. 1 PERIOO JAN 16 1905 - HAR 31 1976 

LATITUDE= 57.07N LONGITUOE=135.33W (INTERNATIONAL OISTURBEO OAYS INCLUOEOI 

S O L A R H A R H O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - IUNIT = 1 NTI • z - lUNIT=l NTI •• X - (UNIT=1 NT 1 • y - IUNIT=l NTI • z - IUNIT=l NT) 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. !P.E • PHASE •• N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AHP. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

786 OAYS • 766 OAYS • 789 OAYS •• 786 OAYS • 768 OAYS • 769 OAYS 
•• 

1 80 .0 2.1 169 • 6.1+ 1.6 213 • 76.1 1.9 199 •• 1 • 61+ 2.96 97 • 1.1+1+ 1.73 31+ • 1 .81+ 2.09 237 
2 2 3.ù 2.2 2 36 • 2 ... 0 • 7 216 • 11+. 3 1.5 217 •• 2 3.03 2.31 277 • 2.63 .79 219 • 2 .os 1.63 21+0 
3 3.5 1.1 21+8 • 3,6 .6 1'+5 • 1+. 9 .6 250 •• 3 .31 1.19 293 • .11 .66 131+ • .89 .63 227 
I+ 1.9 1.0 272 • 2,3 .7 296 .. I+. 0 1.0 263 . ... 1.61+ 1.06 308 • 1.10 .73 279 • 1.21 1.04 261 

•• 
•• 

••• SEASON E ••• 

1262 OAYS • 1282 OAYS • 1290 OAYS • • 1282 OAYS • 1262 OAYS • 1290 OAYS 
•• 

1 71. 8 1.5 193 • 16.1+ .6 161+ • 80.8 1.3 20 3 •• 1 1 .1+6 1.66 211+ • .63 • 70 251 • 1.13 1.1+1 228 
2 19. 9 .9 200 • 13.8 .7 211+ • 16.7 1.5 191 •• 2 2.52 .93 31 • .77 .71 223 • .91 1.55 153 
3 5.3 • 7 166 • 3.5 .5 188 • 5.5 .9 228 •• 3 1.11+ .73 37 • .97 .1+8 123 • 1.74 • 91+ 263 .. .5 .7 18 2 • 2.1 • I+ 285 • 2.1 .5 253 . ... .1+5 .12 358 • .26 .1+7 296 • .81 .58 219 

• • 
•• 

••• SEASON O ••• 

915 OAYS • 915 OAYS • 921+ OAYS •• 915 OAYS • 915 OAYS • 921+ OAYS 
•• 

1 55.9 1.6 195 • 21.6 1.2 152 • 77.1 1.2 195 •• 1 1.75 1.99 82 • .99 1.25 87 • 1.63 1. 33 229 
2 20.6 1.1 179 • 6.6 .7 209 • 20 • 6 1.2 162 •• 2 .51 1.20 124 • 1.66 .72 297 • .58 1.29 69 
3 8.5 • 6 123 • l+,6 .3 177 • 4. 8 .6 181+ •• 3 .50 .86 36 • .66 .38 100 • 1.09 .62 5 .. 2.6 .6 1+6 • 1,5 .5 183 • .I+ .7 268 •• I+ 1.96 .65 30 9 • 1.51 .59 30 6 • 1.99 .76 297 ... 

•• 
••• ANNUAL Y••• 

2985 OAYS • 2985 OAYS • 3 00 3 DA YS •• 2985 DAYS • 2985 OAYS • 3003 OAYS 
•• 

1 69.0 1.2 192 • 11+.7 .7 161+ • 76.3 .6 200 •• 1 .27 1.29 170 • .47 • 75 61 • 1.1+1 .62 231 
2 19. I+ .9 20 I+ • 11+ .9 .I+ 211+ • 16.2 .5 186 •• 2 1.01 .96 5 • 1.25 .1+0 252 • .50 .53 169 
3 I+. I+ ... 155 • 3.7 .3 173 • ... 7 . .. 221 •• 3 .77 ..... 31+ • .60 • 33 122 • .62 .43 277 .. . .. • 3 21 • 1,1+ .3 272 • 2.1 .3 259 •• I+ 1.21 .39 318 • .80 • 37 299 • 1 .01+ .35 270 

•• 
•• 



SIT TABLE- H-1 and H- 2 

L U N A R H A R M O N I C S 

STATION - SITKA ( u.s.A. 1 PERIOO JAN 18 1905 - HAR 31 1976 
LATITUOE= 57.07N LONGITUOE=135.33W IINTERNATIONAL OISTURBEO OAYS EXCLUOE DI 

PERIGEE± 3 DAYS •• APOGEE ± 3 DAYS 

------------------------------------------------------------------•·------------------------------------------------------------------
X - CUNIT=i NTt • Y - CUNIT=1 NTI • z - 1 UNIT=1 NTI •• ~ - IUNH=1 NTI • y - IUNIT=l NTI .. z - (UNIT=1 NTI 

N AHP. tP.E. PHASE • AHP • .tP.E • PHASE • AHP. ,tP.E. PHASE •• N AHP. tP.E. PHASE • AHP. ,tP.E. PHASE • AHP • .tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• •• 
SEASON J 

1782 OAYS .. 1782 OAYS • 1787 OAYS . .. 1782 OAYS • 1782 OAYS .. 1781 OAYS ... 
1 .53 • 37 126 • • '13 • 1 .. 1+1 • • 1+2 .55 243 •• 1 .67 .11 180 • .85 .2 3 80 • .23 .22 231 
2 2.'ll+ • 2 .. 340 • 2.06 .14 26':l • • 5'l .26 11 •• 2 2.36 .18 331+ • 1.73 • 12 274 • .83 . 2 3 350 
3 .50 • 11 136 • • 8ft .os 76 • .15 .30 222 •• 3 • 35 .16 153 • • lt5 .12 '14 • .07 .23 1 9 3 .. .13 .15 321 • .08 .15 280 • • 20 • 1 7 317 •• 4 • 2 0 .15 315 • .24 .10 271 • • 11 .22 284 

•• 
•• 

SEASON E 

1855 GAYS • 1855 C.AYS • 1855 OAYS •• 1797 DAYS • 1797 OAYS .. 11102 OAYS 
•• 

1 1.H .36 150 .. • 5b .2 0 150 • .26 • 5 8 61 •• 1 • 79 .23 146 • • 81 .u, 87 • • 24 .26 10 
2 2.59 .31 0 • 1.87 .17 28':l • .26 .43 44 ... 2 1.85 .22 353 • 1.28 • 1 3 301 • • 83 • 21+ 66 
3 • 32 .22 224 • • ~ 0 .2 7 137 • • 5 7 .30 264 •• 3 • 19 .10 11+9 • .31 • 1 4 10 9 • .1+4 • 16 83 .. • 15 .12 3 • -34 • 15 263 • .23 .21 266 ..... .40 .12 40 • .07 • 16 16 • • 40 .18 24 

• • 
•• 

SEASON 0 

1830 0AYS • 1830 DAYS • 1826 DAYS •• 1800 OAYS • 1800 DAYS • 1801 OAYS 
•• 

1 • 97 .lit 2 6'l • • 1+2 • 1 6 19':l • 1 • 29 .59 324 •• 1 ... 7 .36 307 • • , 0 .19 223 • 1.57 .4 8 323 
2 1. 04 .21 17 • 1.93 • 16 333 • .58 .2 9 114 •• 2 1.03 • 16 351 • 1.73 .1 3 316 • .49 .30 347 
3 .23 • 15 305 • • l+'l • 17 212 • .26 .23 41 •• 3 • 36 .1, 237 • .1+0 .15 206 • .1+3 • 18 291+ 
4 .24 .14 'lO • • 36 .10 41 • .22 .20 1b .... • 12 .14 91 • .16 .10 355 " • 0 .. • 1 'l 292 

•• 
•• 

ANNUAL Y 

51+67 OAYS • 51+& 7 DA YS • 54&8 OAYS •• 5379 OAYS • 537':l OAY S • 5381+ DAYS 
• • 

1 • 50 • 17 175 • .26 • o 9 10 3 • • 4 3 .23 317 •• 1 • 3 'l • 1 'l 171 • .1+2 • 1 0 'l1 • .56 .17 321 
2 2.12 .15 356 • 1.75 • 0 8 2% • • 33 • 1 E, 59 •• 2 1. 7 6 .11 31+1+ .. 1.50 • 0 9 295 • .57 • 10 14 
3 • 1, •Dr, 1% • • ,. 1 .12 125 • .17 .10 272 •• 3 .21 • 0 'l 185 • .36 • 0 8 127 • .05 .12 5 .. • 10 .08 33 • • 10 .10 324 • • 15 .11 317 •• 4 • 17 • 0 r, 23 • .12 • 0 S 317 • • 13 • 13 3 

....., •• 
°' \Jl 



,.... 

"' "' 
SIT TABLE-H- 3 a nd H-4 

L U N A R H A R M O N I C S 

STATION - SITl(A ( U. 5 • A• 1 PERIOO JAN 18 1q05 - HAR 31 197& 
LATITUDE= 57.07N LONGITUDE=135.33~ (INTERNATIONAL DISTURBED DAYS EXCLUOEDI 

l!OON RECEDING •• t!OON APPROACHING 

------------------------------------------------------------------··------------------------------------------------------------------X - C UNIT= 1 NU • y - CUNIT=1 NT 1 • z - CUNIT=1 NTI •• X - IUNIT=1 NTI • y - CUNI i=1 NTI • z - IUNIT=1 NTI 
N AHP. tP.E. PHASE • AHP • .tP.E. PHASE • AHP. tP.E. PHASE •• N AHP. tP.E • PHASE • AHP. tP.E. PHASE • AHP • .tP.E • PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON J 

1731t OHS • 173ft DAVS • 17 35 DAYS •• 1829 JAVS • 1829 OAY:i • 1837 OAYS 
•• 

1 1.22 .19 110 • .90 .14 &5 • • &9 .32 8& •• 1 .75 .29 % • 1.33 .2 9 76 • .'l1 .37 67 
2 z. &lt .15 320 • 1. &O .14 25 4 • .38 • 20 7 •• 2 2.ltl • 1ft 355 • 1.53 .14 288 • .52 .19 55 
3 • &lt • 1 9 132 • .53 • 1 5 58 • • lt7 .27 170 •• 3 .38 .18 171 • .60 .11 107 • .24 .18 204 ,. .09 .08 21 • • 2 4 .15 1711 • .12 .18 132 •• 4 .17 .10 327 • • 0 'l • 1 3 343 • • 21 .13 265 

•• 
•• 

SEASON E 

1776 ;)AYS • 1776 OAYS • 1777 ùAYS •• 1793 ùAYS • 1793 DAYS • 1797 OAYS 
•• 

1 .92 .27 187 • • 3 0 • 3 0 145 • 1.78 • 40 274 •• 1 1.1, • 42 203 • .12 .15 112 • .&3 .50 2 14 
2 2.13 .25 339 • 1.&7 .2 0 270 • .&2 .31 308 •• 2 1. 96 • 20 359 • 1.61 .15 296 • .22 .20 110 
3 .21 .21 1% • • lt 1 .18 l2 'l • • 40 .22 234 •• 3 .&1 .15 20':l • .75 • 1 7 1 lt7 • • lt5 .20 205 ,. .17 • 11 294 • • 2 7 .13 <73 • • 21t .12 232 •• 4 .13 .11 5 • • 1 'l • 0 9 237 • .06 .22 280 

•• 
•• 

SEASON D 

1757 DAYS • 1757 DAYS • 1757 OAYS •• 1777 OAYS • 1777 OAYS • 17&8 OAYS 
•• 

1 .59 .19 232 • .58 • 14 1& 1 • .21 .2':l 228 •• 1 .65 .19 2 &6 • .51 • 14 237 • 1.37 . 2 5 31':l 
2 1 • 1 lt • 11 23 • 1.&7 • 13 323 • .74 .21 61 •• 2 • g:; .14 10 • 1.50 • 1 5 ,26 • • 31 • 20 130 
3 • ,. 2 • 11 313 • • lt2 • 10 213 • .22 .16 331 •• 3 .29 .11 2 31 • .32 .13 216 • • 0 'l .15 295 ,. • 1 2 • 09 92 • .11+ .10 319 • • 0 4 .1 J 4& .. ,. • 21 • 10 117 • .23 .o& 42 • • 10 .11 18 

•• 
•• 

ANNUAL Y 

52&9 ûAYS • 5269 DAYS • 52&9 OAYS •• 5399 OAYS • 53':l'l OAYS • 5 40 2 OAYS 

•• 
1 • &3 .15 151t • • 3lt • 1,. 90 • • 33 • 1 9 2&9 •• 1 . "' • 21 201 • .56 • 1 J 911 • .31 • 25 330 
2 1.88 .12 336 • 1. lt7 • 10 2 78 • .31 .11 10 •• 2 1.79 • 09 359 • 1. lt8 .07 303 • .28 .14 86 
3 .1z • 12 155 • .23 .10 117 • • 20 .13 21& • .. J • 4 a .11 204 • .45 • 0 Il 142 • .24 • 12 2 12 ,. .05 .07 3 • .12 • 0 9 ,53 • .o, .06 201 .. ,. • 0 7 .o 5 29 • .Of> • 0 & 346 • • 10 .11 301 

•• .. 



01 

N2 

01 

N2 

01 

N2 

01 

N2 

SIT TABLE - I 

The o
1 

and N
2 

Tides Derived From Hourly Magnetic Data of 

SITKA (1905-1976) . The I nternational Disturbed Days have 

been Excluded Fr om the Computations . 

X y z 
Amp . ± p . e . Phase Amp . ± p . e . Phas e Amp ± p . e . 

(nT) (nT) (nT) 

SEAS0N- J 

7127 days 71 27 days 7140 

0 . 56 + 0 .1 8 200° 0 . 85 + 0 . 08 152° 0.5 2 + 0 . 16 

0 . 56 + 0 . 12 344° 0 . 33 + 0 . 08 26 9° 0 . 10 + 0 .15 

SEASON- E 

7223 days 7223 days 7231 

0 . 21 + 0. 18 271 ° 0 .10 + 0 . 09 255° 1.16 + 0 . 32 

0 . 52 + 0 . 13 35° 0 . 37 + 0 . 10 276° 0. 28.±_0.ll -

SEASON- D 

7164 days 7164 days 7164 

o. 73 + 0 . 09 191° 0 . 41 + 0 . 09 132° 1. 21 + 0 . 17 - -
0 . 12 ± 0 . 09 120° 0 . 22 + 0.07 25° 0 . 38 ± 0 . 10 

ANNUAL- Y 

21514 days 21514 days 21523 

0 . 46 ± 0 . 09 204° 0 . 41 + 0.06 147° 0 . 91 ± 0 . 14 

o. 32 ± 0 . 07 16° 0 . 24 ± 0 . 06 293° 0 . 11 ± 0 . 07 

Phase 

days 

183° 

186° 

days 

23 7° 

29° 

days 

223° 

162° 

days 

221° 

125° 

167 



168 

COLLEGE (COL) 
(January 1, 1948 to March 31, 1976) 

The College observatory is located about 
10 km west of the business centre of 
Fairbanks and about 1 km west of the 
University of Alaska at College. The Sand 
L variations at this auroral latitude 
station are studied by using the hourly 
geomagnetic data supplied by the WDC-A. 

SOLAR VARIATION 

The daygraphs prepared from the harmonie 
coefficients of the International Quiet Days 
(Table C) and the average days (Table B) are 
shown in Figure 1 COL and Figure 2 COL 
respectively: Daygraphs of the solar 
variation from Table A are similar to those 
of Figure 2 COL. The presence of Sq at 
College becomes apparent when the daygraphs 
of Figure 1 COL are compared with those of a 
lower latitude station located poleward of 
the Sq focus. The shaded areas are 
separated on the basis of the daygraphs from 
lower latitude stations and Figure 1 COL . 

At high latitudes the magnetic 
variations are affected by activity in the 
auroral oval. An equivalent current system 
mode! by Akasofu et al. (1965) demonstrated 
in Figure 3 COL, represents mainly the 
westward currents that flow in the oval 
during the time of magnetic substorms; for 
intense magnetic substorms the westward 
electrojet may flow all around the oval. 
But in general the westward oval currents 
affect magnetic variations mostly from dusk 
to dawn and their intense effects are felt 
near the post-midnight hours. At a station 
like College which mostly remains south of 
the westward electrojet the X and Z 
components record decreases and the easterly 
effect on Y component switches to a westerly 
effect as the station crosses the 
demarcation line (Rostoker, 1966; Loomer and 
Jansen van Beek, 1972). Besicles, around the 
dusk hours an eastward electrojet frequently 
flows in the oval (Akasofu, 1968; Kamide and 
Fukushima, 1972; Rostoker, 1972). At 
College, which generally remains south of 
the oval during these hours of the day, the 
eastward electrojet would produce positive H 
and Z bays. Thus the Sq magnetic variations 
at College are influenced in the evening 

hours by the eastward electrojet and all 
through the night the magnetic variations 
are mainly caused by the westward 
electrojet. The above electrojets may exist 
even on International Quiet Days as the 
latter are selected on the magnetic 
variations from the low and mid latitude 
stations . In Figure 2 COL the shaded area 
on any daygraph represents the approximate 
contribution to magnetic variations by the 
electrojets. The positive and negative 
Y-variations (e.g. see season J and D) in 
the pre-midnight and post-midnight hours 
seem to be the typical effects of the 
westward electrojet. Together with the 
daytime variation this leads to a 
semi-diurnal variation of the Y component. 
With the increased activity these midnight 
variations become stronger (see Figure 2 COL 
and Tables A and B) to produce a large 
amplitude of the second harmonie of the Y 
component. As is evidenced by the shaded 
area the sign of the magnetic variation 
caused by the westward electrojet is such 
that a reduction in the diurnal variation 
occurs; this seems to account for the small 
amplitude of the first harmonie of the Y 
component in all tables. The results of 
Tables A, B, C from low latitude stations 
such as Fredericksburg, Tucson, Honolulu and 
San-Juan clearly show little change in the 
first harmonie of the Y component with 
increasing number of active days in the 
data. Thus at any latitude the amplitude of 
the first harmonie of Y component in Table C 
may be considered to be prevailing all the 
time. The influence of the oval currents on 
it at College can now be estimated by 
constructing a parallelogram of forces OPQR 
with the origin O and OP' as the east-axis . 
The sicle OP gives the amplitude and the 
angle P' OP (counterclockwise) gives the 
phase of the first harmonie calculated from 
IQD data (Table C). The diagonal OQ gives 
the amplitude and phase (counterclockwise 
angle P' OQ) of the first harmonie from 
Tables Bor A. After completing the 
parallelogram of forces the length of the 
sicle OR gives the amplitude and the 
counterclockwise angle P'OR gives the phase 
of the vector caused by the electrojet 
current (both OR and P'OR can be calculated 
easily) . Values of these parameters are as 
follows: 



Electroj e t Contributions 
Sq Contribution Int. Dist. Days Int. Dist. Days 

Int. Qui e t Days only exc lud e d (Table B) included (Table A) 

OP(nT) P'OP OR(nT) 

J 17.6 12° 

E 10.9 12° 

D 3.5 12° 

y 10.6 12° 

It may be seen that in every case the 
electrojet currents produce a large 
variation which is about 180° out of phase 
with that of Sq. As expected their 
contribution is maximum during the 
equinoxes. Referring to Figure 2 COL the 
negative X and Z variations in the post 
midnight part are probably caused by a 
westward electrojet and the positive 
variations (humps) near 18h LT seem to have 
resulted from the influence of currents from 
the eastward electrojet. This situation 
will also help explain the largest changes 
in the first harmonie of the X component 
whose diurnal variation in the predawn heurs 
and near 18h LT is controlled during active 
periods by the westward and eastward 
electrojets respectively. The competing 
influences of the two electrojets during the 
active days (i.e. Table A) may have resulted 
in somewhat reduced amplitude of the first 
harmonie of the Z component compared to the 
one given in Table B. With increasing 
magnetic activity the oval expands 
equatorwards and occasionally College may be 
located north of the westward and/or 
eastward electrojet. Simultaneous 
occurrence of the two electrojets has also 
been reported by Loomer et al. (1979). 
These effects may very well give rise to a 
dominant large semi-diurnal component of the 
Z component (Table G-3). 

The month to month changes of the 
diurnal variation as evi.denced by the dai.ly 
range are large at College and are dominated 
by the influence of the auroral zone 
currents. The extrema of the ranges of the 
X component are in December ( = 83 nT) and 
April ( = 122 nT), of the Y component in 
December/ January ( = 34 nT) and June/July 
( = 63 nT) and of the Z component in August 
( = 40 nT) and in March ( = 51 nT). Also the 
predominance of the second harmonie of the Y 
component in all months implies that the 
influence of the oval currents prevails all 
through the year. 

13.4 

14.8 

9.9 

12.6 

P'OR OR(nT) P'OR 

209° 20.8 212° 

200° 24.1 204 ° 

192° 16.8 196° 

201° 20.0 205° 

In general the range of the diurnal 
variation increased wi.th increasing sunspot 
numbers (Table F). But when the data are 
arranged according to the phase of the 
sunspot cycle a considerable difference is 
noted in the range of the diurnal variation 
from the ascending (K = 75) to the 
descending Œ = 68) phase even though R does 
not change very much. The striki.ng 
observation i.s that during the sunspot 
maximum phase (R = 136) the amplitude of the 
harmonies are generally smaller than those 
in the descending phase of the cycle. This 
implies that during the descending phase 
when the magnetic activity is large the oval 
currents are a much stronger influence on 
the diurnal variation than during the 
sunspot maximum years. This becomes more 
evident by the dramatic increase noted in 
the amplitude of major harmonie coefficients 
from Table G-1 to Table G-3 where data are 
arranged according to magnetic activity 
levels. 

LUNAR VARIATION 

With the amount of data used in the 
analysis the lunar terms remained largely 
poorly determined. In some groups where a 
large number of days is included in the 
analysis the main lunar tidal term M2 
turned out to be significantly determined 
for the X and Y components. 

There is a tendency for the M2 term to 
be strongest in summer for the X component 
and in winter for the Y component. The 
reversal of phase of M2 from summer to 
winter noted at equatorial and low latitude 
stations is not evident at College where 
seasonal changes of the phase of M2 are 
very small. The largest well determined 
amplitude of this term is found in June for 
the X component . 

Although the amplitude of M2 is well 
determined for the X and Y components when 
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the sunspot numbers are large (R ~ 70, Table 
F-a-3) the influence of increasing sunspot 
numbers on the amplitude of Mz could not 
be determined as the amplitude did not 
change uniformly. However, there are 
positive indications that the amplitude of 
the Mz term increased as magnetic activity 
increased to a moderately high level (see 
Tables G-1 and G-2). 

The College data of X and Y components 
for the annual case (Y) confirm that the 
amplitude of Mz term at perigee is larger 
than at apogee. 

The Nz tidal term is poorly determined 
at College, but for the winter season the 
?1 tidal term for the X and Y components 
1s significant. 
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COL TABLE-A 

,TATI ON - COLLEGE 1 U.S.A. 1 PERIOO JAN 1 1946 - MAR 31 1'176 
LATifu C E= b4.67N LONGITUDE=147.63" 1 INTERNATIONAL 0IjTUR8EO OAYS INCLUOEOI 

s 0 L A r( H A ~ H 0 N I C s ... L U N A ~ H A R M 0 N I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
X - ( UN IT=l Nll • V - IUNIT=l NTl • 2 - (UNI f = 1 NTI ... ~ - IUNir=l NTI " y - (UNIT= 1 NH " z - 1 UNIT= 1 NTI 

N AHt>. t P . E . PHASE • AHf' . tP. E. PHA S': • AHP. :tP.E. PH ASE "" N A'1P • .tP.E. PHASE " AHP • .tP .E • PHASE " AHP. .tP .E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• ::.EASON J • •• 

3 3 5 7 c1H S . 3357 OAV:i • 3359 OA YS •• 3357 DA YS • 3357 OAYS • 335'1 DAYS 
•• 

1 60 . 9 1. U 17d . 7 , 4 • 5 2&7 . 1 '+. 8 • 7 163 •• 1 .&O 1.09 6& • 1.30 • 5 7 56 • 1. 0 3 .76 63 
2 1 2 . l . ~ 19E • ~4 . 0 • 3 2 10 • 7 • 1 • 6 31 5 •• 2 2.64 .69 3 56 • 1. 2 5 • 3 7 244 • .09 .&4 353 
3 2 . ù • ? lùé • !.9 • 3 1 l E, • 1. 7 • 3 284 •• 3 .29 . 5 1 245 • .2& .30 41 • • 29 .37 21t7 .. 1.4 • 3 222 . 1. 7 • 1 31 't • 1.0 • 1 345 •• 4 .&3 .32 262 .. .39 .16 é5 6 • .45 .14 167 

• • 
•• 

••• SEASON E ••• 

J <, l, ~ CA YS . J4&5 OA VS .. 3466 OAYS •• 34&5 )AYS • 34&5 DAYS • 3466 OAYS 
•• 

1 E,E, . " • 9 1 91 . 1 2 .7 • 5 21& . 1 5 .7 • 4 179 •• 1 2.9J .94 2&1+ • .77 .57 293 • .65 .46 17 
2 21. 7 • 5 177 • 17 • 7 • 3 205 • 9. 6 • 5 349 •• 2 2. 22 . 5 6 3 57 • 1.1& .36 269 • .34 .57 323 
J 4 . & • 3 153 ♦ 3 . 0 • 2 16 f, • 4. b • 4 301 +• 3 • 76 .36 2 59 • .32 • 2 2 213 • • 4'1 • 3'1 155 
I+ 2 . 7 • 4 202 . 2 . 2 • 2 2 7 9 • 1. 3 • 3 339 •• 4 • 7 D .39 123 • • 3 5 .2 4 107 • .61 .2a 66 

•• 
•• 

••• SEASON 0 ••• 
3 4 1 .\ CA YS . 3 413 JA YS • 340 6 IJA YS •• 3413 DAVS • 3413 OAYS • 3406 OAYS 

•• 
1 54 . H • 8 1gé . U.3 • I+ 197 + 2 2. 0 • '+ 17 5 .. 1 • 7 7 .n 11+ • .13 .,. 7 162 • • 61+ ,4 7 331+ 
2 2 3. f, • 6 16 6 • 13.'l • 3 202 . 5.0 .4 359 •• 2 1.9, • 61+ 22 • 1.36 .31 '327 • ,67 .40 13 
3 7 • 1 . 6 127 . t+. lj • 3 155 • 3. '+ • 3 2R 6 •• 3 • 1 a .63 22 • • 1 0 , 2 7 'll 0 • .15 .36 331+ ,. 2. J . 6 109 • l. 3 • 3 1 'll • 2 . '+ • 3 269 .. ,. • 96 .61 17 • • i, 4 .3 5 15 • ,15 .21 267 

•• 
•• 

••• ANNUAL y • •• 
10 2 35 il A YS • 1 0 2 35 éJ AYS • 10235 JAYS .. 10235 OAYS • 10 235 OAYS • 10235 DAVS 

•• 
1 bO. 3 • 4 16H . 1 0 . 0 • 3 211 • 17. 4 • 3 173 •• 1 , 72 • I+ 7 2 63 • .33 • 31 25 • .61 .33 32 
2 18. 9 .4 177 • 1~.5 . 2 2 0 f, • 7. 0 • 3 31+1 •• 2 2. 3 0 • 43 .. • 1. 0 4 • 2 0 '2.66 • .34 .JI+ 355 
3 4 .4 . i! 1 .53 . 3. 4 • l 14 5 . 3.2 • 2 293 •• 3 • 2 9 .24 301 • • 0 6 • 1 3 1.'111 • .15 .21 1 '16 
'+ 1.4 • 2 161 ♦ 1. 2 .l 2 7't • 1,4 • 1 315 •• ,. .16 .20 29 • .15 .12 1 7 • • 11+ .15 117 

•• 
t--' •• -..., 
w 
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COL TABLE-B 

STATION - COLLEGE ( U.S.A. 1 PERIOO JAN 1 1 qft8 - "AR 31 1qH, 
LATITUDE= 61t. 87N LONGITUOE=147.83W 1 INTERNATIONAL CISTURBEO OAYS EXCLUOEOI 

s 0 L A R H A R l'I 0 N I C s •• L U N A R H A R " 0 .. I C S 

------------------------------------------------------------------··------------------------------------------------------------------X - <UNIT = 1 NTI • y - IUNIT=1 NTI • z - (UNIT=1 NTI •• )( - <UNIT= 1 NT 1 • y - <UNIT= 1 NTI • z - (UNIT=l NTI 
N Al'IP. tP.E. PHASE • Al'IP. tP.E. PHASE • AMP. .tP.E • PHASE •• N llfP. .tP.E • PHASE • AIIP • J;P .E. PHASE • AMP. J;P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON .J ••• 

2825 OAYS • 2825 OAYS • 2826 OAYS •• 2825 OAYS • 2825 OAYS • 2826 OIYS 
•• 

1 lt5 • 7 • 5 173 • 6.1 .2 3 31 • 2 o. 1 • l 171 •• 1 .6l .56 82 • 1.20 .2 5 58 • .,o .33 53 
2 q.q .5 1 q., • 23.3 .2 207 • 5.lt • 3 267 •• 2 3.17 .50 354 • 1.37 .24 25q • .23 .33 230 
3 3.7 .5 120 • 4.6 • 2 118 .. 1. 3 .2 273 •• 3 • 1t3 • ~o 242 • .16 .2 3 63 • .01 .25 172 
4 1.4 • 3 20'l • 1.5 • 1 311 • 1.2 • 1 331 •• 4 .52 .33 210 • .12 .16 231 • .38 .15 143 

•• 
•• 

••• SEASON E ••• 

2860 OAYS .. 28 60 OAYS • 2862 OAYS •• 2860 OAYS • 286 0 OAYS • 21162 OAYS 
•• 

1 lo7.3 ., 1H • ... 3 .4 221 • 2 o. 5 .3 182 •• 1 1.57 .1q 265 • .12 • 46 157 • 1. 23 .35 307 
2 17.9 .5 177 • 16 • 4 • 3 1 qq • 3.,. . ,. 330 •• 2 2.36 .55 348 • 1.37 .2q 287 • • 62 .41 272 
3 6. 1 • 3 152 • 3. 4 .2 15( • 2. 'l • 4 2'l2 •• 3 • 'l 1 • ~2 226 • .51 .20 18'l • • ,. 7 ;1to 167 
4 2.6 .2 166 • 2.0 .2 270 • 1 • Il .2 322 •• 4 .51 .21 123 • .lit • l 8 61 • • 42 .26 3q 

•• 
•• 

••• SEASON O ••• 

2870 OAYS • 267 0 OAYS • 2664 OAYS •• 2 870 OAYS • 2 670 OAYS • 2861t OAYS 
•• 

1 37 .2 • 8 1 'lit • 6.lt ... 1 'l2 • 2 2.1 .3 177 •• 1 2.01t • 86 355 • • 5ft • 1t 0 352 • .51 .33 355 
2 16.6 .5 169 • 12.1 .2 1qe • • 4 .3 28 •• 2 1.97 .58 lit • 1.1t3 .2 .. 343 • .52 .34 83 
3 1.2 .5 126 • J.7 .2 139 • 1. 7 • 3 245 •• 3 • 3,. • 52 1 • .26 .2 0 257 • • lit .34 lt5 
4 2 ... ... 117 • 1.3 .2 1811 • 1. 7 • 3 2118 .... .611 • '3 69 • ... 3 .22 43 • • 44 .30 24 

•• 
•• 

••• ANNUAL Y••• 

8555 OAYS • 11555 OAYS • 8552 DAYS •• 8555 DAYS • 8555 OAYS • 8552 OAYS 

•• 
1 42. 9 .3 164 • 2.1 .2 238 • 21. 0 .2 177 • • 1 .73 .31 336 • .4q .20 40 • .58 .21 31+4 
2 15.J • 3 177 • 17. 2 • 1 202 • 2.5 .2 2q4 •• 2 2.i.1 .zq 357 • 1. lit .15 zqs • .12 .21 256 
3 5.5 .2 13~ • 3.6 • 1 134 • 1. 8 .2 274 •• 3 .38 .26 244 • .17 .12 1qq • .16 .17 157 .. 1.7 .2 16 8 • 1.1 • 1 265 • 1.5 • 1 312 •• 4 .26 • 111 120 • .07 .o q 53 • .27 .16 57 

•• 
•• 



COL TABLE- C 

.:ilATION - COL. CE ( J. S. A. 1 PER IO D JAN l 19'+!! - MAR 31 1 '37& 
LATITUDE= 64.~7N LONGITUuE=147.83W ( INTERNATIONAL QUIET ùAY:'i ONLYI 

s 0 L A R H A R H 0 N I C s •• L U N A R H A R H 0 N I r, s 
------------------------------------------------------------------··------------------------------------------------------------------

X - ( UN iï=l NTI • y - (U Nii=l NTI • z - (UNIT= 1 NT l •• X - IUNIT = l NTI • y - IUNI T=l NH • z - 1 UNI T=l NTI 
N AHP. tP. t . PHASE • At1P. ±P. E. PHASE . A HP. !P.E. PH ASE •• N Al1P. tP.E. PHA SE • A Hf>. .tP.E. PHASE .. AHP. tP.E • PHASE 

------------------------------------------------------------------•·------------------------------------------------------------------•• 
•• .... SEASON J ••• 

5S 4 DA YS • 554 ùA V:i • 554 ûAYS •• 554 DA YS .. 554 CAYS • 554 DAY S 
•• 

l 20. 5 • 4 13 11 • 17 .b .3 1 2 • 10.7 • 3 1 5 R •• 1 • 8 ~ • 1+2 127 • • r ~ .2 8 64 • .75 .37 qq 
2 2.8 • 3 33b • 16.3 • 2 21 0 • 5.0 • 3 231 •• 2 2.21 .36 2 • 1. 2 0 .21 <58 • .16 • 31 356 
3 3.3 • 3 10'3 • 3. g .2 '37 • 2. 1 • 3 131 • • 3 .1'3 • 12 163 • .24 .17 7 '3 • .21 .33 255 
4 .6 . 2 137 .. 1. 1 • 1 J .. . E, • 3 15 •• 4 .35 .22 2 7'3 • • 3 1 • 1 5 30 J .. • 44 • 2'3 243 

•• ... 
••• SEASON E • •• 

558 Dn5 • 55!! DAY::. • 55'3 CIA YS .. 558 DA YS .. 558 DAYS • 55'3 DAYS .. 
1 11+. 1 .E, 1<. ù • 10. g .3 1 2 • '3. 3 • 4 1 7'3 •• 1 .6 2 .6'l 1% • • 8 l .34 14'3 • • 61 .42 24 
2 2.1 .4 218 . 11.4 • 3 1 '3tl • 3.2 .4 187 •• 2 1. 7 8 .38 37 • .60 .32 131 • • 35 .44 350 
3 2 .3 • 3 15é • 2.2 • 2 7 2 • J. 1 • J 13'3 •• 3 • 31 . 28 2 '34 .. .2'3 .17 164 • .47 .2 'l 2'35 
4 1.5 • 2 145 • • 5 • 1 2 '34 • ·" • 2 103 .. 4 .5& .1'3 32 . .31 • 1 3 17 . • ~ 7 .21 301 ... 

•• 

••• SEASON 0 ••• 
56 7 OAYS • 5é7 OA Y5 • 565 üA Y:, •• 567 JAYS • 567 üAYS .. 565 DAYS 

•• 
1 7. 7 • 4 16'3 • 3.5 . 2 1 2 .. g. 3 . 5 178 •• 1 • 31 • 43 335 • • 1 li .20 16 ~ • .46 . 56 300 
2 3.3 • J 1 '3 é • 5 .1 • l 2 0, • 2.9 • 3 158 •• 2 .6 6 . ~, 16 .. • g J • 1 2 ~54 ♦ .25 .3 7 131 
3 2 ... .3 130 ♦ 1. 2 . 2 6 2 .. 2 ... • 2 1 26 .. 3 .60 .li+ 287 .. .45 .16 '261 . .25 .23 200 
~ 1.1+ • .l 11 ~ .. • 5 • 1 1a e • • 4 • 2 40 •• 4 • 3 2 .27 1 76 .. • 0 g • 1 J 168 • .1, .2 3 10 7 

•• 
•• ... ANNUAL V ••• 

1 f, 7 '3 DA YS • 167'l DA YS • 167 8 JAYS •• 167'3 OAYS • 1679 GAYS • 1678 DAYS 
•• 

1 13.8 .2 144 • 10.6 • 1 1 2 . '3. 6 • 1 171 .. 1 .32 • 20 165 • • !t 5 • 1 .. 10 5 . .27 .16 57 
2 1.3 . 2 2 36 • 9 . q • 1 2 o 5 .. 3.2 • 2 1'3'3 •• 2 1. 55 • 1 '3 1 '3 .. . 83 • 11 lO 6 • .15 .19 5 
3 2.5 • 2 129 • 2.3 • 1 84 • 2.5 • 2 133 •• 3 .22 .22 2 74 • • 14 .10 20 2 • .21 • 1 g 267 .. 1.1 • 1 1 l 1 • • 3 • 1 328 • .4 • 2 47 •• 4 • 0 8 .16 6 • • 1 2 • 0 7 '.345 • • 1 g .16 273 .. 

•• 
>-' 
--.J 
Vl 
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COL TABLE-E 

ST ATI ON - CO LLE;E ( U.S.A. 1 P ER IOO JAN 1 191+8 - HAR J1 1976 
LATifUOE= 61+.87 N LONGITUûE = 11+7.83~ IINTEi<NAT ~ONAL 01:'. TUR i>EO OAYS EXCLUOEOI 

s 0 L A R H A ~ 11 0 N I C s •• L U N A R H A ~ H 0 N I C S 

------------------------------------------------------------------•·------------------------------------------------------------------
X - IUNIT =l Nll • y - CUNIT =l NTI • z - 1 UNIT = 1 NTI • • X - IUNIT = l NTI • y - IUNI T= 1 NTI • z - IUNIT = 1 NTI 

N AHP. t P . E. PH ASE • AMP. .tP.E. PH AS E • AHP. !P.E. PHASE •• N Al1 p • tP. E. PrlA SE .. AHP. !P. E. Prl tSE • AMP. tP .E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• JANUARY ••• 
74 9 JAYS . 749 DAY> . 71+7 OAYS •• 749 JAYS • 71+9 OAYS • 71+7 OAYS 

•• 
1 32 , 1 1.2 189 • 5 ,1 • 3 18~ . 23.7 • 6 17 3 •• 1 3. 2 t 1,35 2 1+ • 1. 2G • l 6 33 • 2, 3 2 ,8 l 9 
2 17 ,6 1 , 0 162 • 11.7 • 3 1118 .. 2 .0 .7 11+ 2 •• 2 2,H 1. o,. 10 • 2 , 2 7 .3 5 2 .. .75 • 7 .. 23 
3 7 ... 1.0 11 6 • 3.9 ,'+ 1n • 1.3 • 5 191+ .. 3 • ,. 0 1.0 8 211+ • • o5 _,.,. 261+ • • .. 9 .51 105 ,. 2 . -5 1,0 99 . 1.3 . 5 177 • 1. f, ·" 281 .. ,. • 'l t 1.05 11 5 • ,37 ,50 76 • .61 .40 55 .. 

•• .... FEBRUA iH • •• 
tél DA YS .. 663 ûA Y~ . 662 J AY S •• é,63 Cl AYS • 663 GAYS • 062 OAYS 

'"• 
1 39. q 1,7 187 .. 7 • 0 .6 18 '3 .. 2 3. 1 • q 17 8 ... 1 '+, 1+& 1.67 2 ~3 • 2 , 0 2 .6 2 266 . 1. 38 • '16 246 
2 20 . 8 1. 3 164 . 13.2 . 6 167 • . ,. • 5 16 2 •• 2 t. 5 o 1.1+1 t O 'I • ,4 6 .68 12 • 2. '16 .56 80 
3 7.1 1, 1 12~ • J. 7 • 5 t l+ù • 2 . f, . ,. 2 1 6 •• J l. ~ 5 1. 12 55 • • ,. 5 , 5 7 15 • 2, 2 J ,43 350 ,. 2 , 5 • 7 128 • 1. q • 4 187 • 1. 2 • 6 265 .. ,. 1.,. .. ,80 2 1+ . • '1 4 .1+3 2'1 • 1, 31+ ,5 'I 316 .. 

•• 
••• MARCrl ••• 

750 CiA YS + 7 5 '1 ùA Y5 • 7<+ 9 D AV.; ... 75 0 JAYS .. 75 0 OAYS .. 71+9 OAYS 

•• 
1 lt8 . q 2 . 0 181t • 6 ,1 . '3 2 0 0 . 23,8 • 8 161 • • 1 5. J & 2 . 17 2 711 • 1, 88 • 'I 8 2 8 5 • 1. 5 3 • '10 292 
2 21. 6 1,0 172 • 16,6 . ,. 163 • 1, 2 • 7 2 •• 2 2. 'I 0 1,07 2 61 • 2 .00 • .. lj 266 • ,66 .72 3411 

3 6.2 1,0 11+2 + 3,2 . 6 11+ 5 • 2 ,3 • 5 28 7 •• 3 2, 21+ 1. o ci 226 . 1,11+ • 5 6 23 2 . • l 'i ,5 8 27 .. 3. 2 • 5 169 . 2 .3 . 2 2 4'l .. 2.1+ • 5 321 •• 4 1.35 .62 131 • ,43 • 2 8 6 'I " 1.3 6 , 5 0 53 ... 
•• 

••• APrHL ... 
696 QAYS • 6'16 !)A YS " 6 ➔ ij u AY., •• 69 6 (I A YS • 698 OAYS • 6'18 OAY S .. 

1 5 4.~ 2 , 1 182 . l,7 1 • J 2 J 8 • 1 9 . 8 .9 178 •• 1 4,57 2.32 2 56 • 1, 7 5 1.41 ~3 • 1,5 2 1.00 338 

2 18.6 • q 180 • 1<1,7 ., 197 • '+, 3 .B 32 5 ♦ + 2 l+.H ,96 336 . 1. 7 9 .73 '2lJ 7 • • 76 .6 q 226 
.J 3,6 .6 11 'I • 2 . 6 , 5 1 51+ • 3. 7 , Il 21111 •• 3 t. 17 .72 260 • • 5 'I . 5 3 285 " , 89 • 67 211t ,. 2 , 9 • 7 207 • 1. J • 4 2 'l2 • 1. 1 • 5 351+ "" ,. 1,47 ,80 22 1+ • 1, 0 6 • 5 0 'l39 • • 7 j .59 11+7 

•• .. 



COL TABLE-E---CONT ' D 

S TAT ION - CO LLE GE ( J .S.A. 1 PERIO û JAN 1 191+8 - 11AR 31 197F, 
LAT IfUu E= 6 1+. ~ 7N LONGITU DE= 147.83W 1 INTERNATIONAL OISTURBEO DAYS IXCLUOEû l 

s 0 ... A ;. H A "' '1 0 N I C s •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··----------------------------------------·-------------------------
X - ( lHd î=1 Nîl • y - ( UNIT= 1 NTI • z - ( UN I T= l NTI •• ~ - 1 UNIT= 1 tH 1 • y - (UNIT= 1 N 11 • z - (UNIT=l NTI 

N AH P . t P .L Pr1ASE . AMP . .tF. E. PH AS: • AHP. .tP.f. PHASE •• N AHP. tP.E. P>tASE • AHP • .tP.E • PH tSE • AltP. .tP.E • PHASE 
------------------------------------------------------------------··------------------------------------------------------------------•• ... 

••• HAY • •• 
723 J AY S . 7 2 3 ù lY> • 7 2 3 DAY S •• 723 OAYS • 723 OAYS • 723 OAYS 

•• 
1 1+ 6 . 1 1 • 7 17 S • I+. 7 . 9 331+ • 20 . 2 • 7 171 •• 1 1.21t 1.88 131 • 1.08 1 • 0 1 73 • .60 .71 165 
2 9 . 7 1. 1 1 d 3 • 2~ , B •➔ 209 • I+. 7 • 6 278 •• 2 2. 38 1.2 2 14 • 1. 1 3 .46 222 • .96 .6 0 135 
3 3. 9 . , H • 4, 6 • 3 1 2 l • 2 . 5 • 6 282 •• 3 1.21 .n 84 • .J6 • 3 l 66 • 1. 0 2 .66 63 

" 2 . a • 7 232 . t. 9 • J 3 15 • 1-7 • 3 332 •• .. .79 .75 3 2 6 • .u .2 9 12 5 • .38 .35 13<) 

•• 
•• ... JUNE • •• 

&gl DAY~ . 69 1 u AY> . 6'l2 OAY S •• 691 DA YS • 691 DAYS • 6 92 DAYS 
•• 

1 <t 5 . .. • R t7 G • ~ . I+ • 3 33 , • 20 . 5 • 7 1&7 •• 1 2 .78 .91 61 • 2 . 3 3 • 3 .. 56 • .75 • 7 2 55 
2 9 , ù 1 • ù 1 88 • 2 '+ . R . 5 2 O& • I+. 8 • 5 256 •• 2 3. 35 1.02 1 • • 'H ... 9 17 8 • • 7 8 .52 224 
3 l+.3 • 7 1J7 . '+ . 7 • '+ 111 . . 9 • 3 306 .. 3 1. 1 2 .75 107 • • 1 o .1+3 77 • • 33 .3 3 159 
4 • 7 • 5 223 . l . b • 4 31'> • 1. 5 • 3 311+ •• I+ .92 .57 % • .50 .3 9 11 o • .50 .31 116 

•• 
•• .... J cllY • •• 

7 2 1 DA YS . 7 2 1 OA Y~ • 7 2 1 LiAY:, •• 721 )AYS • 721 OAYS • 7 21 DAYS 
•• 

1 1+3. Q 1.2 t 7 ù • 7, b • 7 3 .33 .. 20 . 2 • 6 1 6 9 . . 1 2 . 7 3 1. 31+ 69 • 2 . 2 3 .7 8 f,3 • 1. 61+ .68 63 
2 10 . S • g 212 • 25 , 2 . 5 205 • 6 . 6 • 7 25 4 •• 2 3.35 .9é 358 • 1.44 • 5 3 252 • • ,. 3 .70 325 
3 ,. • o • ➔ l Hl . 

4 • 1 • 5 lB • • R • 4 20g •• 3 1. f> 5 • 96 2 60 • • 18 . 5 6 11 2 • • 34 ... 5 278 
4 1. 9 • 7 17 ➔ ~ l, 0 , I+ 2 'l 3 • . 9 • J 33ù •• I+ .58 • 78 235 • • 4 5 .41 'l&O • .29 .32 263 .. 

•• 
••• AUGU S T • •• 

7 2c DAYS . 7 22 OA Y5 • 7 22 OAY:i ... 72 2 OAYS • 722 OAYS • 722 OAYS 
•• 

l 4'+. o 1.5 17 7 . 4 . 6 , b 331 . 2 ù . 1 . .., 180 .. 1 1. (Î 'l 1. 5Cj 155 • 1. 19 .70 10 6 • • E,5 • 61+ 15 
2 l 0 • G 1 . o 2n • 23. 1 , fi 2 11 • 6 . 2 • 6 2 7 G •• 2 3. 16 1. 04 355 • 1.~3 .& 0 ':171 • .87 .68 290 
3 I+ . f, • 3 16 6 • 5 • .l • 4 12) • 1 . 2 . & 252 •• 3 1, 5 7 • IH 2 64 • .;8 .4 f, 11 • 1.23 .6 o 185 ,. l • R • 7 2U . 2 . 3 • J 3 00 .. • R .4 322 •• I+ 1. 4 0 .76 1 CJ 3 • .69 • 3 f, 190 • .38 .1+5 129 

• • 
•• 

>-' _, _, 



...... 
-..J 
00 

COL TABLE-E---CONT ' D 

Ji Ai! ON - CO LLEGE ( LI , S . A. ) PEiUOù JAN 1 1 '!48 - HAR 31 1976 
,ATiïu ù E = & 4. R 7N L 0NG ITUJE=147.63w (INT E RNATIONAL ùISTURBED DHS IKCLUDEDI 

:, 0 L ~ 1-< 
., A ~ ~ 0 N I C 5 •• L U N A ~ H A R 11 0 N I C S 

------------------------------------------------------------------•·----------------------------------------·-------------------------
X - ( utli: T= l NT 1 . y - ( UNif =l NT I • l - ( UNI r = l NTI • • ( - (UNIT = 1 NTI ♦ y - (UNIT = 1 N 11 • z - IUNIT=1 NTI 

N AMf-' , !f-'. ! • P H A .>t . AMP . ! P • [ . PH ~.3~ . AMP. ! P .E. PHA SE •• N AHP. tP, E . PHA SE • A HP . tP ,E. PHI SE • AHP. tP,E, PHASE 

------------------------------------------------------------------··---------------------------------------- ·-------------------------•• .. 
••• SEPfE113E~ ••• 

'-j 4 LIA 1 :; . 6'"> 4 OA Y5 • b'l7 ùA YS .. 694 DA YS • 6'!4 OA YS • 697 DAYS 
•• 

1 '.JC • 1 i . 1 1 ~ d . 4. 3 1 • 1 2 31 • 17. 6 l. 0 16 2 •• 1 1•47 2 . 2 9 140 • 1.70 1 • 1 8 124 • 1,6 3 1.0 7 267 
2 15 .J ; • J 1? j . 17. 2 • 5 2 1~ • 7. 5 l. 1 33 2 .. 2 2.91 1.36 16 . l. 0 8 • 6 7 162 • 1. 7 9 1. 17 257 
3 ~ . t.. • 9 174 • 4. 5 . 6 15 5 • " · 2 

• 7 2'!5 •• 3 • 94 1. 0 0 236 • .:;2 .64 145 • 1. 13 .70 161 
4 J.4 • 5 é 1 .> • 2 . R • 3 2 6~ • 2 . 0 • 7 347 .. 4 .75 , 63 2 57 • ,24 • 3 6 V7 • ,86 .72 75 

•• 
• • 

••• OCTOBER ••• 
U S ùA ~ 3 . 7 25 OAY'i • 7 2 4 JA VS •• 72 5 DAYS • 725 DAYS • 724 DAYS .. 

1 44. 7 1.3 l J 4 . 5 . 9 . 5 20g • l 9. 'l , ',l 18 5 • • 1 3 .31 1.42 47 • 1.28 • 5 2 68 • • 95 1.01 288 
2 l 'l. 7 1.J 17~ . 1 3. 3 . 5 203 • J. 'l • b 351t .. 2 3. 11 lt 1.03 16 • 1.15 . 53 138 • 1,84 .63 210 
3 ~ • 1 • 7 1 5 1 . 3. 2 .4 1 5~ • 3 . 2 • 6 31 7 •• 3 • 71 . 80 347 • • 7 0 • 43 1,l'l • 1. 11 .60 198 
4 2 . 5 • 7 1 't J • 1.4 . 4 25 7 • 2 . 4 • 6 31 2 .. 4 . 63 .77 25 • .29 .3 7 6 • .87 .61 265 .. 

•• 

••• "IOVEHBER ••• 

t '!4 CJ A v:; • o'l 4 DAY3 . 6'! 1 üA YS •• 69 4 ùA Y::. • 6'!4 OAYS • 691 DAYS 
•• 

l 3 '3. 7 1 . 6 l 'l / • 6 .7 • 8 1 9~ • 21 . g • l 18 2 •• 1 2. 2i. 1. 7 2 3 5 1 • • 7 5 • 8 6 2 • 1.00 .7 2 55 
2 18. 4 1 • 3 17" . 1 2 . 0 . b 2 l li • 1 . 7 • 6 33 8 •• 2 2 . 36 1.37 357 • 1. 1 9 .64 322 • • 21 .5 9 311 
3 7 • 0 . ' 13 <J . 4.2 • 4 157 . 2 ,7 . ,. 2 74 • • 3 • 0 8 • 9 0 260 • • 2 7 .45 151 • .38 ,41 172 .. 2 . cJ • 7 1 2 l • 1. 0 • 4 1 g 1 . 2 . 3 • 4 300 •• 4 1.27 • 7 5 58 • • ; 3 .4 2 40 • .55 ,42 107 

• • 
•• ... DECE110E R ••• 

725 DAY 5 • 7 25 ùA Y:i • 72& cl A YS • • 725 ,)Ay:, • 725 OAYS • 7 26 DAYS 
•• 

1 33. f, 1. 0 1 g h . 6 .3 . 6 1 'l 1 . 22 .6 • b 176 .. 1 1.2 6 1.05 313 • • ; 2 • 6 5 2.98 • • 2 4 .65 43 
2 16 .7 • g 171 . 11. 8 • 5 2 02 • • 3 • 7 1 g2 •• 2 1,48 • g8 337 • 1,'l7 • 5 0 316 • .68 .76 14 
3 6 • 4 • d 1 23 . J. 5 • j 1 l 5 • 1.7 • 5 230 •• 3 • 57 • Pl', 2 '+3 • .83 • 3 7 2.3 3 • .37 .52 58 
4 1 . 6 . F, 1 1 8 ~ 1. 3 • J 188 • 1 . 8 • 5 273 •• .. 1•03 .67 111 • .54 • 2 8 10 0 • 1. 06 .56 21 

•• 
•• 



COL TABLE-F-a-1 

O! R .s JO R,,. 14 

;:;fArION - COLL EG~ ( U.S.A. 1 PF.é< IO i) JAN 1 1948 - HA~ 31 1976 
LATliUJE= 6 4.~7N ~ oNGI TUùE=147.8Jw 1 INTERNATIONAL OIS TURBE O OAYS EXCLUOEO 1 

S O L A R H A R H 0 N I C s •• L U N A ~ H A R 11 0 N I C S 

------------------------------------------------------------------••------------------------------------------------------------------
X - ( UN IT=1 NT) • y - (UNIT=1 NT 1 • z - (UNIT = 1 NTI .. ( - (UNIT=1 NTI • y - IUNIT=1 N 11 • z - (UNIT=1 NTJ 

N AHP. f p . t. . PHASE • AM P. ! P • E . PHAS E • AHP. !P.f. PHASE •• N AHP. :tP. E • PHA SE • AHP. !P.E. PH CSE • AHP. !P.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

é 14 i:JAVS • 6 14 JA Y S • 615 JA Y :5 •• 6 14 ûA YS • 614 OA YS • 6 15 OAY S 
•• 

1 31.7 i . 1 17 5 . 3.1 . 6 j • 1 9 . 2 • 5 17 6 •• 1 • 5 9 1. 2 3 205 • • ~ 1 .bO 65 • • 86 .5 7 31+ 
2 'l . 2 .8 20~ • 1 'l . 7 • 4 2 10 . 7.5 • 4 222 •• 2 ~ . 5, . R :> 3 40 • 1.52 .4 4 26 7 • .5 8 .45 316 
J 5.5 . 6 14 8 • ... 3 ... 132 • 1. 2 • 5 16 1 .. 3 • 8 7 . 66 239 • • l 2 • 3 7 31 • .73 .46 87 ,. 1 • 0 • 6 1 53 • 1. J • 3 302 • 1. J . 2 J Jlt •• lt .1 0 .61 25 '+ • .13 .3 5 52 • . 9 7 . 2 7 7 2 

•• 
•• 

••• SEAS ON E • •• 
635 DA YS • 6 35 JAY :; • 631 JA YS •• I', 35 DA YS • 635 OAY S • &31 DAY S 

•• 
1 3'l . 6 1 . 7 l'l 5 • 3 . 7 . 1 2 02 • 2 "· 6 • 7 186 •• 1 2 . 0 7 1. 8 1 312 • • .. 0 • 9 'l 30 8 • 1. 85 .7 & 312 
2 17 ,'l 1.4 18 0 • 15 .8 . 5 20 1 . J. 1 • 'l 21 1 •• 2 2 . U 1.46 334 • 1.41 • 5 7 25'l • 1. 36 . 'l5 25 0 
3 8. l 1 , 1 15 0 • 4 , 8 . 5 151 • 1. I', • 8 2&J .. 3 ,6 6 1.1 3 241 • . 22 • 5 8 l 'l3 • • 1t 0 .7 9 140 ,. 3,0 • 8 1&2 • 1 , 6 . 5 2 4 J • 2 .1 .6 3 0 'l .. 4 • 4 7 .8 2 l'+ • .31 • 5., 2 7 • • 0 8 .58 30 2 

•• 
•• ... SEA :.O N 0 ••• 

65<t DA YS • 65 4 JAY'i • E5'+ ùAYS •• 65 1+ JA VS • 654 ùAYS • 65<t OH S 
•• 

1 26 . 2 1.7 201 • 4 ,3 • 7 1 7 5 • 22.t .7 181 •• 1 • 4, 1. 88 82 • . 2 4 • 8 1 32 • • 9'l ., 2 26 
2 12,7 l , 3 16 7 • 10, 2 . 5 20 1 • 3. 'l • 6 1 83 •• 2 1. 0 2 1. "1 5 7 • .87 • 5 7 32 0 • • 'll .61 2 '+ 
3 5 . 4 1.0 135 • l.5 .I+ 1 2'3 . 2 .3 • 5 171 .. 3 .1 6 1 • 09 6 1+ • . 6 4 • ,. 7 '20 j • • 43 .53 23 ,. 2,2 . 8 130 • 1.'+ .'+ 1 9 l • 1, 0 . 5 271 •• 4 • 7 G .87 'lO • . 58 • lt 3 95 • .73 .'+ 9 43 

•• ... 
••• ANNUAL y . ... 

1 'lO 3 OAYS • 19 0 3 OH:i • 1 90 0 UAY S •• 1 903 JAYS • 1'ol03 OAYS • 19 00 OAYS 
•• 

1 31.'l . 'l 190 .. .2 • 4 264 . 2 1. '3 • 3 11\ J .. l • 51+ • 'l 5 31& • • 2 'l • I+ 8 2 4 • • 'l7 .34 351 
2 12 . 9 • 8 181 • 1 5 .1 • I+ 2 05 • 1+. 6 . ,. 2 0 '3 ... 2 1. & 3 • 82 31+'l • 1. 11 • 3 9 17 5 • .46 • ,. 0 300 
3 &.3 .6 145 • 4.1 • 3 138 • 1. 2 • 3 191+ . .. 3 • 4 1+ . 66 239 • , 25 • J 0 198 • .3 8 • 3 5 84 .. 2.0 • 5 151 • 1.1 • 3 2 3 c .. 1 .,. • 2 3 08 ... lt .32 . 5 3 6 8 • • 2 8 . 2 7 7 1 • .53 .25 56 

,-.., •• ....., 

'° .... 



...... 
00 
0 

COL TABLE-F-a-2 

30< li ~ 70 R~B 

SfAiION - COLLEG~ ( U.S.A. 1 PEo<IOO JAN 1 1946 - MAR 31 1976 
~Arrru ... E= b4.67N ~ONGITUOE=147.6JH (INTERNATIONAL OISTUR8Eü DAYS EXCLUDEDI 

S O L A R H A R '1 0 N I C s ... L U N A R H A R 11 0 N I C S 

-------------------------------------~----------------------------··------------------------------------------------------------------
X - IUNIT=1 NTI • y - !U~1T=1 NTI • l - !UNl T=1 NTI •• ( - IUNIT=1 NTI • y - (UNIT= 1 NTI • z - IUNIT=l NTI 

N AHP. tP.E. PHASE • AHP. .!P.E • PrlA SE • AHP. !P.E. PHASE •• N Al1P. tP. E. PHASE • Al1P. _tP.E. PHASE • Al1P • .tP.E. PHASE 

------------------------------------------------------------------·•------------------------------------------------------------------•• 
•• 

••• SEASON J ••• 

1018 OAYS • 10 18 DAY:, .. 1019 OAYS •• 101/l DA YS .. 1016 DA YS • 1019 OAYS 
•• 

1 44. 5 1.0 177 • 5.6 . 5 325 • 21.3 • 4 17 5 •• 1 .69 1.08 62 • 1. 11 • 5 2 59 .. 1. 0 8 .47 76 
2 12. 2 l. 0 197 • 23.7 .4 20i .. 5. 4 • 7 248 .. .. 2 J.,., 1.02 3 55 • 1.22 .4 5 260 .. .50 .66 171 
3 4 . 5 • 9 129 • 4. 6 .5 125 .. 1. 0 • 4 271 . .. 3 .20 .95 163 • • 2 4 • '+ 6 10 9 • .36 .1+7 265 
'+ 1.1 .6 198 . l • '+ • 4 306 . 1.5 . ,. 325 •• 4 • /j 5 .66 212 • • 7 5 .37 216 • .60 .37 213 

•• 
♦♦ 

••• SEASON E ••• 
1 0 l 0 DA YS • 10 1 0 GAY 5 • 1011 JAYS .. 10 10 DA YS • 101 □ DAYS • 1011 DAY S 

•• 
1 50. 1 1.2 192 .. 6.6 .6 215 • 2 2. 2 • 6 161+ .. 1 . 26 1.30 264 • • 33 .62 95 .. 1. 1 3 .68 314 
2 20. 6 1.0 179 • 17.7 .6 2 C, • 3. 8 .7 32 9 •• 2 2.,. '+ 1.05 3'+0 .. 1.57 • 6 5 l79 • 1.38 .73 267 
3 7.8 . 6 11+9 • ". 5 ·" 15 9 • 4. 0 • 6 299 •• 3 1.51 .61 226 • .94 . "" '2.09 • 1. 0 8 .66 193 .. 2.0 . 6 162 • 1.6 • 3 2 77 • 3.0 . 5 308 ... 4 1. 0 9 .62 150 . • '+ 7 .3 4 156 .. • 7 0 • 49 69 

•• 
•• 

••• SEA:.ON 0 • •• 
1G19 DAYS . 1019 DAY5 . 1019 JAYS . . 1019 t)AYS • 1019 DAYS • 1019 OAYS 

•• 
1 3't.3 . 6 197 .. o.6 ·" 1 Il; • 21+. 0 . ,. 179 •• 1 1 • <+5 .6 9 32 7 . • 3 9 • J 8 235 • .82 .49 337 
2 17.7 .6 1&6 • 1 2 . I+ ... 198 • 1.,. • 5 193 •• 2 1. 52 .59 5 • t. 19 .43 34 7 . • 88 .5 7 76 
3 a.o • 7 124 . 4 .6 • 4 133 • 1.7 • 4 20 l ... 3 • 6 il .70 301 • . 5 8 .1+3 26 3 • .1+8 .4 0 299 
'+ 3. o • f, 1 il J • 1. 3 • J lo5 • 1. 2 • 3 29 1 .. ,. . 29 .60 11+8 • . 07 • 3 3 116 • .29 .35 319 

• • 
•• .... ANNUAL V • • • 

3C '+7 DAYS .. 30 47 DA Y:; • 301+9 ùAYS •• 3 0 '+7 OAYS • J O<t 7 UAYS • 301+9 DAYS .. 
1 42 . 7 • 3 18 11 • 3.6 • 1 225 .. 22 . '< • 3 179 ♦♦ 1 • ,. 0 .35 3 43 .. .39 • 1 f, 70 . .59 .3& 359 
2 16. 5 . 2 17 9 .. 17. '3 • 2 20 1+ .. 2 .,. • 5 268 .. 2 2.1+9 • 24 353 • 1. 12 • 111 2-'H • .zo .48 237 
3 6 . 6 • 3 13 5 .. ..... • 2 139 .. 1.1 • 3 271+ . . 3 .62 • 30 246 • • 1+ 2 .19 2.19 • • 45 .33 2 30 
4 1. 6 ... 138 • • 8 . 2 2 6 E • 1. q • 3 309 •• '+ .63 • "1 173 • • 37 • 2 1 195 • .05 .28 112 . . 

•• 



COL TABLE-F-a- 3 

R > 70 R'=-129 

JÏ ATI ON - CO LLEGë: ( J • S .A. 1 PEiUOO JAN 1 1 '1,.8 - HA~ 31 1 '176 
LA Tri u OE= 6 '4. Il 7N L0N GITUDE=1,.7.83W 1 INTERNATIONAL OISTURBEO OAYS EXCLUOEOI 

s J L A R H A R I' 0 N I C s .... L U N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
t - ( UN. T=l NT 1 • y - (UNIT = l NTI • z - ( U'j 1 T = 1 NT I •• ( - IUNIT= 1 NTI • y - IUNI T= 1 NTI • z - IUNIT=1 NTI 

N AM f'. tP.E . f' f1 A 3E • AMP. tP. E. PHASi: . AMP. ±P.E. PHASE ... N AHP. tP.E. PHASE .. AHP • .tP .E. PHASE • AHP • .tP.E • PHASE 
------------------------------------------------------------------··------------------------------------------------------------------... ... 

••• SEASON J .. .. 
11 9 3 JA VS • 11 'l 3 J AV S . 11 'l2 JAY :, •• 11'13 OAYS • 11'13 OAYS • 11'12 OAYS 

•• 
1 51+. 2 • 5 16-l • ', . 1 • 3 31 ~ • 1 g . g • 4 163 •• 1 1.13 . 55 ,o • 1. l+'I • 3 8 56 • • ,.5 .,.1 25 
2 6 . 6 • Il 1 R = & 2 ... 8 ·" 2 05 • 7 • 1 • 3 3ù !t •• 2 3. 2 5 .111 35'1 • 1. ,.2 .3 g 25,. • • 32 .36 z,.3 
3 3. 2 • 6 8 1 • ~. g • 3 1 0 & • 2 . & • 3 26 6 ... 3 . 5& • 6'4 263 • .22 • 3 6 32 • • 1 5 .33 1'13 ,. 2 , 3 • 5 225 • t. 7 • j 31 'l • • q • 3 336 .. ,. .51+ • 51+ 252 • .27 .32 268 • .56 ,3,. 143 

•• 
•• 

••• SEASON E • •• 
l 2 l t; [JA Y S . 1 2 15 DAY, • 1 220 DA YS •• 1215 D~ YS • 1215 OA'fS • 1220 DAY S 

•• 
1 50. 1 1 • il 177 .. j. 1 • 5 2 1+ 3 • 17. 1 . 5 177 •• 1 2 . 'l l+ 1.05 21+6 • • 37 .l+'l 177 • .% • 55 2% 
2 l ':> . R • H 173 .. 15, 7 ·" 1 'l5 . 5. g • 5 343 •• 2 2, I+ 8 .80 1 • 1.38 • 41+ 30 8 • .57 .sa 1+6 
3 3. 7 • T lb 1 ~ 2 . ù ·" tE • 2 .7 . b 2'l1 •• 3 ,51 .70 216 • • 1+5 • 3 'l 11+7 • • JO ,58 93 ,. .L b . 5 211 . 2 .7 • 4 2 7 5 • 1,1 . ,. 10 •• ,. . ,. ~ .':>7 g7 • ,30 . ,. ,. 1 'l • • 51+ .l'i 11 

•• 
•• 

••• SEASON ü • •• 
1 1 9 7 OA Y5, . 11 'l 7 OA Y~ & 11 ':I 1 DA YS •• 11<J7 DAYS • 11':17 DAYS • 11 'll DAYS 

•• 
1 4 5 . ~ : • 6 19ù • 7. 4 • 7 20 1 • 22 .a ,4 17 4 •• 1 3. 63 1.71 2 • 1. 31 .76 35g • • 1 3 ,,.8 317 
2 22 . 5 • ➔ l b g • 12 . 8 • 3 1 'l 7 • 4. 2 • 5 11 •• 2 2. qr; • q3 13 • 1 • g5 .3 6 '345 • .1+5 .57 11+5 
3 7 , <; • 5 1 2 7 .. 3.3 . 2 1 5j . l, 5 • 6 211 é •• 3 .67 • 51+ 54 • .21 .21 ,. • ,46 • 5'l 112 
4 2 . 0 • 5 12.:s . 1 . 4 , 2 2 0 3 .. 2. 5 . ,. 2'l0 •• 4 1. 30 .53 53 • • '3 3 .2 5 28 • .57 . ,.,. 33 

•• 
•• ... ANNUAL Y • •• 

.H. 05 [,A y:, . 3bQ5 tJ 4 Y 5 • 360 3 ..iA Y::. •• 3605 (;AYS • 3605 GAYS • 3603 OAYS 
•• 

1 4 'l . 4 . " 17 "- • 3 ." • 3 ~ 49 & 1 'l . 5 • 3 171 .. 1 , 99 • 1+5 337 • , 7 3 .33 30 • • 1+2 .3,. 318 
2 15 , f, • é 1 73 • 17.7 • J 2 0 C • 5 . 1 • 2 331+ •• 2 2, 'l 1 • 5 g 3 • 1, 2 3 .30 106 • .11 .22 125 
3 ,. • 2 • 4 l2é . J . 1. • 2 12~ • 2 . q • 3 28 7 •• 3 • 1 3 • ,. 1 251 • .13 . 24 116 • • 26 .27 115 
4 2 , è • 3 1'37 . 1.5 • 2 27 4 • 1. 2 • 2 31 8 .. ,. • 36 • 30 63 • .37 • 1 8 12 • , 33 • 1 'I 51 

•• ,_. 
00 ,_. 



1-' 
CXl 
N 

COL TABLE-F-b-1 

SUNSPOT MINIMUM PHASE R'=l2 

S TATI ON - COLLEGE ( U.S.A. ) PE~IOO JAN 1 1946 - 11AR 31 1'37E 
LATITUDE= 64.67N LONGITUOE=147.83W !INTERNATIONAL OISTURBED OAYS EXCLUCECl 

S O L A R H A R M O N I C S •• L U N A R H A R M O N I C S 

------------------------------------------------------------------·~---,--~-------- ,----~~-------------------------------~~---~--,~~,-
X - ( UNIT=l NTI . y - IUNIT=1 NTI . z - 1 UN IT=1 NTI •• X - IUNIT=1 NT) • y - IUNIT=1 NTI . z - CUNIT=1 l'lllt 

N i.MP . ±P . E. PHASE . AMF. tP. E. PHASE • AMP. :!:P• E. PHASE .. " AMR., :!:P. E • PHASE • AMP, :!:P• E. PHASE • A l'P. !1'. E • PRASE 

--------------------~---------------------------------------------··---~--~-------------~~-------------------------------~~---~--,~-~-•• 
•• 

••• SEASCt, J ••• 

512 OA YS • 512 OAYS • 513 OAYS •• 512 OAYS • 512 OAYS • 513 IJ.AYS 
•• 

1 3 0.6 1,2 17 5 • 6 . 5 .6 3 • 16 .7 .8 178 • • 1 ,21 1.28 320 .. .9 2 • 60 49 • 1.14 .82 70 
2 6 . 9 1.0 20 3 . 19. 1 .5 2 1 G . 7.3 .6 222 •• 2 2.66 1.03 348 • 1.41 • 49 274 • .34 .61 12 
3 5,9 .7 151 • 4.3 .3 13' • 1,3 .5 170 •• 3 ,9 0 .76 265 • • 31+ ,37 21 • .u .49 96 
4 1.3 .7 15 0 • 1,2 . 3 30 4 .. 1, 1 .3 324 •• I+ .23 .7:0 327 • .31 .37 10 • 1. 18 .29 72 

•• 
•• 

••• SEASCI'< B ••• 

530 OAY S . 530 OAYS • 526 OAYS •• 530 OAYS • 530 OAYS • 526 OAYS 
•• 

1 39 . o 1, 8 195 • 3.7 1.0 20 2 • 24.8 . 8 18 8 •• 1 2 • 7 2 1.97 331 • 1. 0 5 1.05 338 • 2.31 .83 . 316 
2 18, l 1 , 6 18G . 15,9 , 6 20 1 • 3.4 1.0 216 •• 2 2.e3 1.68 320 .. 1.78 .66 270 • 1.36 1.03 249 
3 8,2 1,1 149 • 5 .0 • 6 15 l • 2 . 0 . 8 264 •• 3 1,21 1,21 236 .. .31 .58 242 • .H .80 118 
I+ 2.8 . 9 157 . 1,7 .6 23'3 • 2 ,0 ,5 307 •• 4 , 1,7 • 'l 3 31 • , 67 ,60 22 • .24 ,56 23 

•• 
•• 

••• SEASCN O ••• 

556 DA YS . 556 DAYS .. 556 OAYS •• 556 CAYS • 556 OA YS • 556 OAYS 
•• 

1 2 6,7 1,7 2 01 • 4,4 ,7 17 3 .. 22,5 .7 181 •• 1 ,28 1, 'l 0 121 • .07 ,80 237 • . 59 ,71 2 
2 12 . 9 1 , 3 168 . 10. 5 ,5 20 1 .. I+. 1 .7 191 •• 2 ,76 1.43 70 .. ,7 2 .51 30 7 • • 13 .74 23 
3 5,4 1,1 139 . 3,7 , 5 13, • 2,7 ,6 172 •• 3 ,17 1.1<; 125 • • 7 0 ,52 191+ . • ~4 ,64 15 
4 2,5 , 9 142 . 1,7 • L+ 19 1 .. • 9 .5 253 •• 4 ,6 8 .'38 80 .. • 51+ ,45 89 .. , 10 .55 32 

•• 
•• 

••• ANNUAL Y••• 

15'l8 J AY S . 1598 DAYS .. 1595 OAYS .. 1598 OA YS • 1598 OAYS • 15'l5 !!AYS .. 
1 31,8 1,0 l 'H • ,2 ,5 28 f • 22,0 • 3 183 •• 1 ,94 1,08 343 .. ,47 ,52 356 .. .8 8 , 38 3 .. 7 
2 13, 0 , d 181 • 15,G • I+ 20 5 • ... 7 .I+ 212 ... 2 1.66 .es 342 .. 1,16 ,41 277 • .32 .45 303 
3 6 , 5 . 8 146 • 4,3 ·" 14 ( . 1,5 .3 198 •• 3 .& 1 .82 242 .. .20 .37 206 • .48 .36 &5 
4 2 , 2 . 6 150 . 1,1 .3 23 L .. 1,2 .2 300 •• 4 ,45 .6 2 46 • .39 , 31 43 .. • f7 .25 51 

•• 
•• 



COL TABLE- F- b- 2 

SUNSPOT ASCENDING PHASE lîs.1s 

S TATION - COLLEGE 1 U.S.A. ) PE~IOO JAN 1 19q - MA R H 1 97E 
LATITUDE= 64. 87N LONGITUOE=147.83W !INTERNATIONAL OISTURBEO OAYS f XC LUC EC l 

S O L A R H A R H O N I C S •• L U N A q H A R M O N I C S 

-------------------------------------~-- .-------------------------··---~--~-------------~--------------------------------~~---~--~----
X - IUNIT=1 NTI • y - IUNIT=1 N Tl • z - (UNIT=1 NTI .. X - (UNIT=1 NT) • y - (U NIT=1 NT) • 7 - IU N!T=l NT! 

N A MP. ±P• E. PHASE • AHF. tP.E. PH ASE • AHP. ±P.E. PHASE •• N AMP. tP.E. PHASE • A11P. tP. E. PHA SE • A~P. _tO. E. PHA S" 

-~----------------------------------------------------------------··---~--~-------------~~-------------------------------~ .---~--~--~-•• 
•• 

••• SEASCt. J ••• 

299 OAYS • 299 OAYS • 300 OAYS •• 299 DAYS • 299 OAYS • 300 OAYS 
•• 

1 37.7 2.0 169 • 8.7 1.0 351 • 18.7 .9 166 .. 1 2 • 79 2.20 29 • 2.91 1.04 2 4 . 2 .15 1.00 69 
2 7.9 1.9 197 • 21.9 .9 20 7 • 4. 3 • 9 245 •• 2 7.34 2.04 341 • 2.57 • 95 311 • . 30 . 91 99 
3 3.9 1.0 138 • 4. 5 .5 12 0 • .3 .7 329 •• 3 1.44 1. 10 31+9 • 1.1 6 .57 29 • • 63 • 70 227 
4 1.8 .9 217 • 1.1 .5 30 9 • 2. 0 • 4 355 •• I+ .6 3 1.01 201 . • 3 9 .50 171 • 1. 5 1 • 45 151 

•• 
•• 

••• SEASCN Il••• 

306 DAYS • 306 OAYS • 307 DAYS •• 306 DAYS • 30 6 OAYS • 10 7 l!JAYS 
•• 

1 38.2 2.2 181 • 1.1 1.0 304 • 20. 8 • 8 177 •• 1 3.17 2.35 309 • • 95 1.09 H é . • E7 . 87 33 
2 15.7 1.1 176 • 15.1 .7 19 5 • • 8 1.3 164 •• 2 3.19 1.21 316 • 1. 92 .79 27 3 . .45 1. 38 217 
3 7. 2 1.2 146 • 3.6 .7 13 2 • • 3 • 9 263 •• 3 3.46 1.30 224 • 2 .19 .74 2C6 . 1. 25 • 9 4 15~ 
4 1. 8 1.3 171 • 1. 2 • 9 28 I> • 1.3 .6 30 4 •• 4 2 .2 6 1.34 170 • 1.31 • 89 19 1 . 1. c9 . 63 f1 .. 

•• 
••• SEASCN O ••• 

305 DAYS • 305 OAYS • 305 DAYS •• 31!5 OAYS • 30~ OAYS . 305 OAYS 
•• 

1 33.0 2.5 19 0 • 4 .1 1.0 179 • 23.6 1.1 172 •• 1 2 .96 2.72 2 86 • 1. 25 1.06 26 4 . 2 . 95 1.1 8 26~ 
2 15.6 1.1 16 3 • 9. 7 .3 19 6 • 2. 4 1.0 98 •• 2 1.55 1.25 321 • 1. <. O .37 297 • . E, 7, 1.0 ~ 209 
3 6.1 1.2 113 • 3.1 .6 122 • 1.0 .5 241 •• 3 .6 8 1. 31 200 • .71 .63 195 . . 62 .5 9 240 
4 2.3 .9 92 • .E, .5 15 1 • 2.3 • 6 282 •• 4 • 15 .98 2 3'! • .53 .55 351 • • 78 . 68 190 

•• 
•• 

••• ANNUAL Y ... 

9 10 OAYS • 910 OAYS • 912 OAYS •• 910 DAYS • 910 OAYS • 'l 1 2 OAYS 
•• 

1 35.9 .8 180 • 1.8 .3 336 • 21.0 .6 17 2 •• 1 2. 09 .g1 326 . 1.26 .33 34 5 . . 5':: • 61 344 
2 12.8 .7 175 • 15. 5 .5 20 1 • 1.1 .6 203 •• 2 4.04 .74 331 • 1. % .411 29D • -~ . 66 2 (4 
3 5.6 .5 133 • 3.7 .3 12 't • .4 .4 258 •• 3 1.20 .58 2 40 • • 59 • 31+ 197 • • E5 • 45 195 
4 1.2 • 4 155 • .E, .3 28+ • 1.6 .3 312 •• I+ 1.00 .47 181 • .3 8 • 33 1 97 . • 16 .34 1 33 

•• ...... 
ex, •• 
w 



...... 
00 
-t--

COL TABLE-F-b-3 

SUNSPOT MAXIMUM PHASE ii,,135 

STATION - COLLEGE , u.s.A. ) PER'IOO JAN 1 1948 - t1AR 3! 1 ~7E 
LATITUDE= 64. 87N LONGITUOE=147.83W (INTERNATIONAL OISTURBEO OAYS EXCLUCECI 

S O L A R H A R 11 0 N I C S •• L U N A R H A R M C N I C S 

-.--------~--~----------------------------------------·-----------··---,--~-------------~~--~----------------------------~~------~~-~-
X - 1 UNIT=1 N Tl • y - (UNIT=1 NH • z - IUNIT=1 NTI •• X - IUNIT=1 NTI • y - IUNIT=1 NT) • 1 - (UNIT=1 NT) 

N AMP. tP.e:. PHASE • AMP. !P• E. PHASE • AMP. !P.E. PHASE •• N AMP • t:P.E. PHASE . AHP. tP.E. PHASE • A~P. tP.E • PHASE 

----------~--~------~-------------------·------~------------------··-·-~--~--------~----~~--~--~-------------------------~~------,~-~-•• 
•• 

••• SEASCN J •411• 

690 OAYS • 690 OAYS • 690 OAYS •• 690 OAYS • 690 DAYS • 690 !!IAYS 
•• 

1 50,3 .9 165 • 7,1 .5 346 • 20 .6 .7 16 7 •• 1 2. lt3 .97 5'1 • 2 .3 5 .53 65 . .4 4 .71 46 
2 5.8 .9 172 • 23,0 .5 20 4 • 5. 7, .4 291 •• 2 2.52 .99 11 • 1.20 .50 245 . .'73 .48 232 
3 3.5 .7 70 • 4. 8 .3 10 2 • 2.3 • 3 267 •• 3 .65 .70 2 44 • .39 ,37 59 • .44 .30 112 
4 2.1 .:; 236 • 1.8 .3 31 8 • .7 • 4 323 •• 4 .47 .50 283 • .33 , 33 273 . • 13 .39 201 

•• 
•• 

••• SEASCN e: ••• 

704 OAYS • 704 OAYS • 707 OAYS •• 704 OAYS • 704 DAYS • 707 llAYS 
•• 

1 50 .5 1.3 175 • 2,2 .5 253 • 17.5 .8 174 •• 1 4. 8 7 1.39 2 32 • 1.32 ,51 195 • 2 . o 3 . 86 272 
2 15.5 1.0 165 • 14,9 .6 1'12 • 4. 6 .6 343 •• 2 ,70 1.01 15 . 1.56 ,59 268 . .4 8 .65 32 
3 4. 2 1.0 145 • 2.6 .6 12 l. • 2 • 4 .4 27 8 •• 3 1,30 1.03 157 • . 89 .58 14 7 • .!4 .4 8 45 ,. 3.3 .7 20 4 • 2.4 .5 27 3 • .9 .4 28 •• 4 .2 9 .78 331 • .51 .53 322 • ,71 ,45 343 

•• 
•• 

••• SEASO!li l!l ... 

690 OAYS • 69J OAYS • 6-84 DAYS •• 690 OAYS • 690 OAYS . 681+ OAYS 
•• 

1 40 . 5 1 ... 185 • ,. • 6 • 6 Hl+ • 22.1 .6 174 •• 1 1.18 1.55 1+2 • .3 8 .7 0 29 • 1. 0 0 . 63 112 
2 20 .3 1.0 167 • 11.1 .4 19+ • 3.2 .7 33 •• 2 2.33 1.05 35 • 1.28 .40 340 • • 61 .77 90 
3 7.8 .8 122 • 3.1 .3 13 & • 1,8 .6 289 •• 3 .6 3 .84 356 • .34 .33 116 • . 26 .6 3 135 
4 2,1 .5 100 • .9 .2 20 5 • 2.2 • I+ 298 •• 4 1 • 0 3 .57 47 • • 77 .21+ 14 • . 68 .4 3 1 'l 

•• 
•• 

••• At,NL,AL Y••• 

20 81+ DAYS • 2081+ OAYS • 2081 OAYS •• 2084 OAYS • 2084 OAYS • 2~81 OAYS 
•• 

1 46. 7 • 6 174 • 1.8 . .. 290 • 20.0 .5 171 •• 1 .3 9 .66 228 • . 58 .41 13 7 • . 32 • 55 275 
2 13.9 .6 167 • 16. 4 .3 1H • 3. 4 .4 332 •• 2 1.77 .68 21 • 1.00 .36 282 . .20 .41 110 
3 4.6 .5 117 . 3 .I+ , 2 111 • 2.1 • 3 277 •• 3 .33 .48 190 • . 21 ,26 11R • ,43 • 32 76 ,. 1.6 .3 192 • 1.3 .2 27 8 • 1.0 .2 322 •• 4 ,33 .35 10 • .41 • 22 336 . . 3 C • 25 349 

•• .. 



COL TABLE-F-b-4 

f'lNSPOT DESCENDING PHASE R'-68 

STATION - COLLEGE ( u.s.A. l PERIOO JAN 1 1946 - HAR 31 1'371: 
LATITUDE= 64.67N LONGITUDE=147.63W (INTERNATIONAL OISTURBED OAYS EXCLUOEO~ 

S O L A R H A R M O N I C S •• L U N A R H A R H O N I C S 

------------------------------------------------------------------··---,--~--------~----~~-------------------------------~~---~--~~-,-
X - !UNIT=1 NTI . y - !UNIT=1 NTI • z - IUNIT=1 NTI •• X - IUNIT=1 NT 1 • y - (UNIT=1 NTI • z - CUNIT=1 NT) 

N A MP. tP.E. PHASE • AMF • !:P. E. PHASE • AMP. !;P.E. PHASE ... N AMP. :!:P • E • PHASE • AHP. tP.E. PHASE • A ~P. !Q. E. PHASE 
------------------------------------------------------~-----------··---~--~-------- .----,--------------------------------~~---~--,,-~-•• 

• • 
••• SEASCN J •4o• 

13 24 DAYS . 1324 DAYS • 1323 DAYS •• 1324 DAYS • 1324 OAYS • 1323 OAYS 
•• 

1 51 .3 1.ù 177 • 5.5 .5 30 0 • 20. '3 .4 172 •• 1 1 .16 1. o 6 165 • .63 .49 92 • .46 .45 27 
2 13.2 . 6 1 % . 25. 4 .4 20 7 • 6.0 .7 278 •• 2 2.66 • 6 '3 356 • 1.45 .44 240 • • ~2 .72 226 
3 3.'3 . 8 11'3 • ... 7 .4 121 • 1.6 .4 2'31 •• 3 .54 .65 192 • .28 .44 167 • .45 .37 275 
4 1. 4 .s 20 5 • 1. 6 .3 31 6 • 1. 4 • 3 327 •• 4 .116 .67 216 • .63 .35 220 . • 25 .26 162 ... 

•• 

••• SEASCN E • ., • 

1320 DAYS . 1320 DAYS • 1322 DAYS •• 1320 OAYS • 1320 OAYS • 1322 !!AYS 
•• 

1 51.6 ., 18'3 • 6 .'3 .4 217 • 20. 4 .4 184 •• 1 .35 .93 262 .. .63 .46 78 • .'31 • 44 323 
2 19 . '3 • 6 161 . 17.8 • 4 20 Z • 5.8 • 5 336 •• 2 3 .24 .66 o • 1.25 .3'3 314 • • '3 0 .56 2110 
3 6.1 ... 15'3 . 3.5 .3 16 1 • 4.3 .5 301 •• 3 • i4 • 46 27'3 • • 21 .28 216 • 1. 03 .51 206 
4 2.7 .5 1'32 . 2. 3 .3 215 • 2.1 .3 316 •• 4 .8'3 .56 123 • .44 • 32 10 5 • .45 .36 66 

•• ... 
••• SEASCN [) • 4 • 

131'3 DAYS • 131'1 DAYS • 131'3 DAYS •• 1319 CAYS • 131'3 OAYS • 131'3 llAYS 
• • 

l 41 .3 • g 197 . R .'3 .5 1% • 23.0 .5 17 8 •• 1 3. Il 8 1.00 354 • 1 • 0 8 .49 35'3 . 1 .o 5 .51 5 
2 2 0.7 . é 168 • 13. 5 • 4 20 0 • 1.4 .4 327 •• 2 2 • 713 .62 4 • 2.03 • 39 354 • .e3 .45 91 
3 6. 0 . 6 13C • 4.3 .3 14 6 • 2.5 • 4 256 •• 3 • 5 '3 .60 4 • .36 .29 301 • .30 .43 42 
4 2.6 • 6 11'3 . 1. 5 .3 18 3 • 1.1 • I+ 2'30 •• I+ • l, 6 • 5'3 80 • .3'3 .31 64 • ,'7 .40 16 

•• 
•• ... ANNCAL Y••• 

3%3 JAYS . 3'363 DAYS • 3'361+ DA YS •• 3963 CAYS • 3963 OAYS • 3'361+ l!lAYS 
•• 

1 '+ 7. 6 ... 18 7 • 5,4 ,2 225 • 21.3 ,3 176 •• 1 ,80 • '4 s 352 • • 61+ .17 I+ 7 • • 7,0 .26 355 
2 17.6 ... 18 G . 18. '3 .2 20 '+ • 3. '3 .4 30 '3 •• 2 3. o 1 • 1+1 1 • 1.12 .21 31 0 • .14 .37 264 
3 5.7 . 3 137 • 4 . o .1 14 2. • 2,7 .2 266 •• 3 .26 .34 266 • .16 .14 235 • • 33 .20 225 
I+ 1. 8 .3 166 • 1.2 .2 26 S" • 1. 8 .2 312 .. " .4 6 • 3 0 136 • .1 '3 ,16 136 • • 21 .22 56 

...... •• 
CXl •• 
\Jl 



..... 
ex, 

°' 
COL TABLE-G-1 

... 0, 0 ! CP ! • 5 ••• 
~ï ATION - COLLEGE ( J . S . A. 1 PER I OO JAN 1 194 8 - HAR 31 1976 

.ATITUJE= 64 . R7N L0N GITU OE=147. 8 3W ( INTERNATIONAL OISTURBED OAYS Ii'ICLUOEOI 

5 0 L A R H A 0 "1 0 N I r, 5 •• L u N A ~ H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - ( vNi l = l Nïl • y - ( UN i i = 1 NT 1 • l - IUN I T= l NTI •• ( - (UNIT = 1 NTI • y - (UNIT=1 NTI • z - (UNIT = 1 NTI 

N AMP . t f' . f. . f'H A 3t • AM f'. ! P . E. PrlAS~ . AHP. ± P . E . PHASE •• N AMP. tP. E • PHASE • A,~p • .tP .E. PHASE • AHP. ±P,E. PHASE 

-------- ----------------------------------------------------------·•------------------------------------------------------------------•• 
•• 

••• .:,EASDN J • •• 
1 ~ 8 Il JAV5 • 1 5118 OA YS • 1 56B JAY S • • 156 8 DA YS • 1588 CAYS • 1588 OAYS 

•• 
1 25 . Il • 5 15.5 ~ 14 . 6 • 1 1 0 • 1~. 8 • 3 1oR •• 1 1, 49 . 5 1 98 • 1.34 .15 76 • 1. 10 .3 7 11 
2 2 • 0 • 4 229 .. lô,4 . 2 2 Qij + o.!+ • 3 227 •• 2 2,lll ,37 q • • 9 8 • 21 21t9 • .09 .27 327 
3 3 . 7 • 3 124 • 4 . 2 • 2 107 • 1, 8 • 1 15 1 •• 3 • 13 • 34 2 35 • • 39 .17 54 • .3& .12 246 
4 • 8 • 3 1 5 'I • 1 • 1 • 1 3 43 • • 7 • 1 3 3& •• 4 .47 .27 277 . .33 .1 4 27& • .&& .15 23& 

•• 
•• 

••• SEA50N E ""' 

L4<'G UA ~ ~ • 14 20 J AY, • 142 0 DAY S •• 1420 DA YS • 142 0 UAYS • 1420 DAY S 

•• 
1 17 . 9 • 4 1 E, 1 . Lo • z 1 2 • 14. 5 • 3 1 8 4 •• 1 .&4 .3d 262 • . 02 • 1 9 127 • .63 • 3·4 332 
2 E,.3 • 2 19 ~ • 1 ~ . 7 • 1 1 g E, • 4.7 • 3 18 5 •• 2 1 • Il 'l . 25 16 • .97 .11 30 5 • • 42 .33 272 

3 <+. 3 • 3 15b • 2 . 3 • 2 l0 2 . 2 . 6 • 3 143 •• 3 .74 .l't 230 • • 5 1 • 1 9 162 • .55 .2 q 231 

• 2 . 2 • 3 1 60 • • g • 2 25'l . • 1 • 2 34 11 ... 4 ,41:, .33 152 • .15 • 1 9 157 • • 04 .21 221 

•• 
•• 

•• • SEASON D ••• 
U , M, JA YS . l E,E,1', ,)An .. 1 E,E,3 OA YS •• 1666 DAVS • 16&& DAYS • 1&&3 OAYS 

•• 
1 13 . 'l • . 1 16R • l • E, • 1 23 • 1 5. 6 • 4 179 •• 1 .26 • 31 2 'JO . • 15 • 1 3 i55 • • lt8 .4 1 5 

2 7. 7 • 3 18ù • 7. i; • 1 19~ • 4. 2 • 3 108 •• 2 ,76 .29 26 • ,M2 , 13 l38 • . ,.,. .26 &6 
3 4. 3 • 3 1.H: ♦ 2 . 0 • 1 l 1 <+ • 2 .7 • 2 1 <+ 2 ... 3 , 17 .34 2 66 • .22 , 15 21+ 9 • • 15 .2 5 109 
<+ 2 . 3 • 3 1 1 8 • • g • 2 17 3 • • 3 • 2 340 •• 4 • 3q • J a '13 • ,22 • 1 7 65 • .33 .21 32 

•• 
•• ... ANNUAL y ••• 

l+ E, 74 ca v:; • 4 & 74 C,A Y 5 • 4 6 71 OA YS • • 4 6 74 JAYS • 4671+ OAYS • 4671 DUS 
•• 

1 1~. b • 2 l o 4 • 8 . 1 • 1 11 .. 1 5 . 2 • 2 176 ♦♦ 1 , 22 . 2 0 69 . .55 • 0 8 97 • • 50 .20 35 
2 5 . 2 . i?. 18-; . .. 2 . 1 • 1 20 3 • 4. E, • 2 196 •• 2 1. 79 • 111 15 • • 7 1 , 1 0 2% • .04 .1& 30 
3 4 , 0 • 2 1 l8 . 2 . 8 • 1 1G7 • 2 . 4 • l 14 5 •• 3 • 30 .lo 238 • • 11 • 0 7 1&6 • .2& .11 22& 

4 1 • E, • 2 l'+ 0 ♦ • 3 • 1 2 E,é, • • 4 • 1 338 •• 4 .13 .17 1 5 3 . • 0 2 • 0 9 ,5 0 • • 1 lt .13 259 .. 



COL TABLE-G-2 

••• • 5 < CP .!. 1. 2 • •• 
~ TATI ON - C OLLE Gë: ( U. S .A. ) PER.O D JA N l 19'+6 - 11AR 31 1 '3 76 

LAT~TJOC:= 6 lt. 8 7 N LONGI TU ùE= 147.83W ( INT :: RNAT IONA L OI.> TURBEO ûAY .i INCLU OEO l 

s 0 L A ~ ~ A ~ 1 0 N I C s •• L U N A ~ H A R M 0 N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - CUNIT=1 NT I • y - CuNI T=l NTI • l - ( UNI T= 1 NTI •• ( - IUNrT= 1 NT l • y - IUNIT=1 NT> • z - IUNIT=l NT> 

N AM P. tP.E. P HA;;E • A"1P . !P. E. PHASë • AMP. t P .E. PHASE •• N AMP. tP.E. P-iA SE • AMP. .tP.E. PHASE • Al1P • .tP.E. PHA S E 

------------------------------------------------------------------••------------------------------------------------------------------•• 
•• 

••• SEASON J ... 
1436 OA YS . 1<.38 OAYS • 1438 JA YS •• 14H DA YS • 1438 DA YS • 1436 DAYS 

•• 
1 76.5 • 7 132 . 11.7 • 3 23'+ • 26 .7 • 6 172 •• 1 2.60 .78 101 • 2.0 7 • 2 6 7 5 • 1.20 .84 52 
2 2t. g . 6 1 'lG + 30 . 2 . 3 20b . d • . l • 6 3 1 2 .. 2 3. 4 2 . 6 3 10 . 1.17 • 2 6 237 • 1. 0 0 . 5'l 260 
3 ... 0 • 7 1 20 • 5 . 5 • 3 1 3 1 • 4.'l • 4 302 •• 3 1. 0 3 .72 2 'l'l • . 26 .30 20 • . 56 .43 2 02 
<+ 2.3 . 6 213 • 2 . 2 . 2 2H • 2 . 0 • 3 32 3 • • 4 1.15 .56 20g • . 55 . z .. l 'J 5 • 1.26 • 2'l 111 

•• 
•• 

••• 5EASON E ••• 
14R'l JAYS • 146'3 DAY5 • 14'll JA YS •• 1!t d'l DAYS • 1<+8'l DAYS • 14 'll DAY S 

•• 
1 75. 0 1 . 7 1 'l 1 • 1 ... 'l • R 2 0 4 • 2 8 . 'l • 4 183 •• 1 1. 7 5 1. 60 3lt'l • 1. 0 3 .6 7 1 'J • 1. 2 1 

·" 2 
332 

2 30. 7 • 7 17 é • 22 .4 . 5 1 'l'l • 8.1 • l 343 •• 2 
"· 3 5 • 7 4 341 • 1.61 .4 q 26 6 • • 60 • 70 2 32 

3 6 .'J .7 146 • 5 . 8 .4 16 2 • b .7 • 5 30 1 •• 3 1.17 .7 5 22'3 • ... 4 .4 5 17 6 • 1. 52 . 5 0 133 

" 3. 2 • 4 166 • 2 . 5 . 2 261 • 3.3 • 3 322 +• 4 1.57 • lt5 qg • . ; .. .27 85 • .67 .34 4 6 
•• 
•• 

••• SEA SO N 0 • •• 
1367 OAYS . 1367 ùA Y> . 1365 OAYS •• 1367 JAYS • 131', 7 ûA YS • 1365 üAYS 

•• 
1 6~ . 5 • 9 197 • 17.1 • 4 1 'l~ • 3 4. 0 . 6 176 • • 1 1.65 • q 7 33& • • :;g ... 8 288 • • 7 .. .6 8 25 
2 31+. 4 • q lbé • 18.8 • I+ 1 'l '3 • 5 . Il . 5 3 5b •• 2 2 . 5 5 . qg 2'l • 1.:; 2 .44 33 5 • 1. 10 .52 4 2 
3 11 . 3 • 6 12 .i . 6 .b . 3 1 l+il • 5 .11 • 5 28 lt •• 3 1. 1 'l . 6 0 31 • • 1 2 • 3 5 313 • .41 .<, 'l 14 .. 2 . 4 . 6 106 • 1. 7 • 3 1% • 3. q .I+ 267 •• 4 • 62 • 6, % • .43 • 3 5 4 5 • • 3'3 .1+3 5 

• • 
•• ... ANNUAL y • •• 

'+ 2'3 4 IJA YS • lt2% üA Y :i . 42'34 JAYS •• 4 2'3 <+ J4YS • 4 2 'llt DA YS • lt 2'l4 OA YS 
•• 

1 73.1 • 7 190 • 11+ . 0 . .. 208 • 2 'l . 7 • 3 177 • • 1 1. 0 2 .78 3lt . • 6 5 .44 1+2 • • 6'J .38 15 
2 26 . b • 5 llt • 23 . 8 • 2 2a2 • 7. 0 • 4 33<, •• 2 3. 31 . 5 3 1 • 1.18 • 1 g 26 '3 • • 31+ .36 277 
3 7.6 • 4 132 • 5 . fj • 2 148 • 5 .R • 3 2'J 6 •• 3 .51 .42 2'3'3 • • 0 3 .2 2 16 ù • . 53 . 2 'l l 3'l .. 2 . ù • 2 175 • 1 • 7 • l 26l . 2 . 'J • 2 3 0d •• .. • &'l . 25 13a • .u .1 3 Wl • . bO . 22 77 

•• ,_. 
00 
-..J 



...... 
ex, 
ex, 

COL TABLE-G-3 

••• C p > 1.2 • •• 
STATION - COLLEGE ( cl, S, A, 1 PE"R l O D JAN 1 191+8 - HAR 31 1976 

LATHUJE= 6 I+, 8 7 N LONG1TUOE=11+7,83W 1 INTERNATIONAL CI~TURBED OAY:i INCLU&EDI 

S O L A R H A ~ " 0 N I C s •• L u N A R H A R H O N I C S 

------------------------------------------------------------------··------------------------------------------------------------------
X - (uNIT=1 N Tl • 1 - IU"4IT =1 NTI • z - IUN1T=1 NTI .. ( - (UNIT= 1 NTI • 1 - IUNI T=1 NTI • z - (UNI T=1 NTI 

N AHP. .!:P. E, PHASE • AHP. !P, E, PHASE • AHP, !P,E. PHASt •• N 4'1P • .tP,E. PHASE • AHP,.!P,E, PHASE • AHP. .!:P,E, PHASE 

------------------------------------------------------------------•·------------------------------------------------------------------•• 
•• 

••• ;,EASON J ••• 
331 DAY S • 331 DA YS • 333 ùAYS •• 331 DA YS .. 331 OAYS • 333 GAYS 

•• 
1 177, 7 7.4 188 • 63.2 3,9 2 27 • 1+6.7 4,3 15 •• 1 2, 82 8,00 111+ • 2. j7 4 .19 133 • 3,08 4. 7 2 219 
2 20.0 5 .4 2 08 • 27.4 2 . 2 2 3~ • 1+6, 2 3. 7 358 ... 2 2. I+ 6 5,79 269 • 3, 1 i. 2.41 216 • 1, 77 3.95 2 
3 16,4 3 ,5 321 • 4. 3 2,0 336 • 3. 0 2,4 274 •• 3 4, o 1 3. 77 169 • • 7 4 2. o 6 lJ) 7 • 1,44 2.55 322 ,. 5,7 2.,. 2 71 • l,'1 t. 1 3 22 • ,._ 1 1.4 99 •• 4 3,27 2,72 325 • 2, 1 3 1,25 '197 • 3, a 2 1.56 256 

•• 
•• 

••• SEASON E ••• 

556 DA YS • 55& ::,A y i • 55 7 DAYS •• 556 DA YS • 556 OAYS • 557 DAY S ... 
1 176,0 3 ,7 1'l9 • 6 a. o 1. 6 216 • 1 s. o 2.2 23 •• 1 3, 9 7 3.96 166 • • , 9 1. 7 9 57 . 2,74 2,39 95 
2 37.5 2 . 0 17 5 • 25,4 1. 5 227 • 5 1. 1 2 . 1 356 •• 2 5.2~ 2.17 61 • 1,6 7 1. 5 6 121+ • 2, ~5 2,16 270 
3 6.6 1, 4 316 • 6 .5 • 7 253 • 17, 6 1, 3 31ù .. 3 2. 0 1 1,52 331 • • 37 • 7 9 32 3 • 1,72 1,35 216 

" 7, 2 2 .0 257 • =j . 1 1. 1 301 • 2,6 l. 0 77 •• 4 1.49 2.11 207 • ,91 1.1 5 166 • 2, 03 1.01 79 
•• 
•• 

••• SEASON D ••• 

3 60 OAYS . 3 60 DAY:i . 360 DAYS •• 360 JA YS • 360 i)AY.:i • 380 DAYS 
•• 

1 185.7 4.8 196 . b4,6 3.0 201 • 10, 5 2 ... 1 23 •• 1 4. 4 J 5 ,21 117 • 3,üO 3,27 136 " 2,96 2,62 255 
2 56.0 2 . 5 1 5 'l • 25 ,5 1.5 21~ • 42. 2 2 . 2 3 55 •• 2 3.65 2.74 20 • 2 .% 1 .6 o 2'16 . I+. 2 5 2 ,31 316 
3 ... 7 2 . 9 13 2 • 10,5 1,6 210 • 20 .4 2 . 0 308 .. 3 3.16 3,03 34 • 1,37 1. 7 5 1J ê • 1.93 2.07 274 
4 1.4 2 .t+ 348 • 2,1 1,7 2 07 • 6. 7 l • 1 265 •• 4 6. 9 3 2,59 352 • 4, 0 I+ 1. 7 5 353 • 3. 65 1,21 223 

•• .. 
..... ANNUAL V ••• 

1267 DAYS • 1 2 f, 7 DAY> .. 1 270 .1AYS •• 1267 ùA YS • 126 7 OA~S • 1270 DAYS 
•• 

1 176. 8 2 .7 1 % • 6 1.3 1. 6 2 14 .. 19. 5 1. 7 2 7 •• 1 J. 4 ~ 2 ,97 142 .. 1. o 5 1,6 g 112 . 1,12 1.90 161 
2 37.1 1. 7 17 2 • 25 .7 1, 1 227 • t+ 7. 7 1. 4 356 •• 2 2,97 1,86 5 1+ • • 96 1,1 5 22 3 • 2. 31 1,48 310 
3 5 .R • 7 322 • 5 .3 • 7 2 1+ ~ • 11+, 5 1, 2 30 7 •• 3 ,H, ,8 6 35 • • 1+ 2 , 7 l 143 • 1, 45 1.26 256 .. ,. • 7 ,9 268 . 3,2 , 6 2% • • 7 • 7 21 .. ~ 3, 11 1. 0 3 337 • 1,24 .6 6 337 • 1. 17 , 16 213 .. . .. 



COL TABLE-H-1 and H-2 

L UN AR H A R M O N I C S 

STA TIO N - COL-E~E ( U.S.A. 1 PERIOD JAN 1 1948 - MAR 31 1976 
LAiirU..iE= 61+.87N LONGITUDE=147.83~ <INERNATIONAL UISTU~6ED OAVS EXCLUDEDI 

PERIGEE± 3 DAYS •• APOGEE± 3 DAYS 

------------------------------------------------------------------··------------------------------------------------------------------
~ - (t.JNIT = l NTI .. y - (UNIT =l NT 1 ♦ l - 1 t.JN I T = 1 NTI •• ( - IUNIT= 1 NTI • y - !UNIT= 1 NTI • z - (UNIT=l HTI 

N M1f-'. ±:P. i:. . Pt-t A St. • Al1P. ±P. E. PH AS :: • AHP. ±P.E. PHASE •• N AHP. tP. E. PHASE • AHP. tP.E. PHASE • AMP. tP .E • PHASE 
------------------------------------------------------------------··------------------------------------------------------------------•• 

•• 
SEASON J 

714 DA YS . 714 DA YS • 713 DAVS •• 693 DA YS • 693 DAYS • 694 CAVS 
•• 

l t. '+ 7 t.52 3<,J • t. ,.,. • 7,. 1~ • 1. 6 '+ • 53 18 •• 1 1. 7 0 1.33 237 • 1.01 .77 349 • 1.15 .64 81 
2 3.6 2 1.06 3 5B ♦ t. <t 5 ... 6 27 2 • .68 .62 46 •• 2 3. 19 • 6 'l 31+1 ♦ 1.67 • 3 4 277 • • 65 .73 'lO 
3 • 1 5 • 7 7 31+ • • :, 3 • 4 3 40 ♦ • 31 .56 33 •• 3 .ao 1.03 206 • • ,. 2 .5 7 l78 • .6 7 .52 106 

" • 1+ 6 • &B 1 3 t • . 09 • 3 3 62 • • 0 6 .51 164 •• 4 1 • 0 'l .73 256 • • 5 7 .3 6 261 • .44 ... 8 125 
•• .... 

SEASDN E 

731 DA YS • 731 OAYS • 733 ùAVS ... 705 DA YS • 70 5 OAVS • 70 .. DAVS 
•• 

1. 0 5 2 . 00 31+6 • • 48 • 8 4 166 • 2. 5 7 .77 317 •• 1 2.10 1.31 265 • .60 .6 9 346 • • 76 • 91+ 204 
2 3. 2 J l. 53 Jl+2 . 2 . 32 • E, 2 '275 • 2.20 • 8 4 2&8 •• 2 2. '+'l .79 10 • 1. 1 5 • 3 'l 217 • 1 • 57 .84 105 
3 1. Dl 1. D 1 211 . • 76 • E, 1 1f, 2 • • 42 .6 D 191 ... 3 • 4 7 • 8 D 172 • • ', 2 • 3 'l :20 5 • • 91+ .93 113 

" 1.34 1. 1 'l 1J 5 ♦ •, D • & ,. 66 • • 8 'l .53 343 ... ,. • 'l,. 1. 10 '32 • .56 .& 7 :20 0 • • 'l2 .&O 35 
•• 
•• 

SEASON D 

725 JAY:, . 72 5 DAYS .. 720 DAYS •• 727 04 YS • 727 DAYS • 72& DAY S . .. 
1 '+.73 2 .1 8 343 .. 1 . ; 'l • 7 7 31+6 • .52 • 7 2 360 •• 1 2.01 1. E, 7 31<t .. • ~ 9 .77 272 • .72 .40 268 
2 1. & 0 1. 2 0 35 6 .. 1.7 5 .4 'l !'+ '+ . 1.&2 .52 105 •• 2 2. 1 <+ 1.011 4 • 1 • 5 'l .54 339 • • 44 .46 118 
j 1. 1 'l 1. 1 2 8il .. • 1 E, .5 9 R 'l • 1. '+& .50 65 •• 3 .70 • 9'l 267 • • 71 .49 131 • .3& .48 266 
4 1. 'l 2 1. 18 76 .. t.1 6 . 5 5 &2 • 1.19 .59 44 . .. 4 • ,. 5 .111 17 .. • 54 • 3 8 35 7 • • 49 .43 26 

•• 
•• 

ANNUAL ' 
2 17 0 JA y ;i .. 2 17 D (iA YS • 2 16& DAYS •• 2125 OAYS • 2125 OAYS • 2124 DAVS 

•• 
1 2 . 3 5 .47 345 . .~ 6 .34 5 ♦ 1. 32 • 3 9 340 ♦♦ 1 1. 62 .63 276 ♦ • ~5 .37 322 • • 1 E, • 43 190 
2 2 . 8 2 • 4 0 353 .. 1. o 2 .1 6 29 5 .. .14 .4& 263 •• 2 2. 4 E, • 4'l 3 5& • 1.29 • 2 6 314 • .87 .43 % 
3 • J; • 4 7 127 • • JO • J 2 110 • • 47 .19 74 •• 3 .&o • 51+ 219 • .35 • 2 9 :181 • • 36 • 34 115 
4 1 . H . b6 'l3 .. • 5 'l • 31 65 • .5R .32 20 •• ,. • Dit .56 338 • • 1,. • 3 2 J<+l • .4'l • 32 46 ... ...... 

00 
~ 



...... 
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COL TABLE- H- 3 and H- 4 

L UN A R H A R M O N I C S 

~, ATi rJN - CO LL E, E ( J. S . A. 1 PERIOO JAN 1 191+6 - MAR 31 1976 
LATi fUO E= 6 4. 8 7N l ONGliU~E=l47.83W lINT E RNHIONAl iJI S TURBEO DAYS EXCLUOEOI 

MOON RECEDING •• MOON APPROACHI NG 

------------------------------------------------------------------··------------------------------------------------------------------
X - t U,H T = 1 N f 1 . y - ( LINi l = l N[ 1 • z - (U NIT = l NTI ... X - { UNir= 1 NTI • ~ - (UNIT=l NTI • z - (UNIT=1 NT l 

N AMP. t P . i: . PH A ~E • AMP. tP. L l'.-l AS: • AMP. tP. E. PHASE •• N AMP. .tP.E. PHA SE .. AMf' • .tP.E. PHASE • AHP. .tP.E. PHASE 
----------------- -------------------------------------------------~·------------------------------------------------------------------.. .... 

S EA S ON J 

b h'+ OA YS .. 6 tl '+ üA Y$ • 6 84 0 AY S •• 734 OAYS • 734 OAYS • 735 OAYS ... 
1 2 . 0 5 . 95 7 9 . 2 . 0 4 • 5 7 70 • l. 0 6 • 7 1 61 •• 1 2 • 47 1. 39 11 0 • 1 .'l4 .6 9 10 7 • . 62 .69 221 
2 3. 99 . 92 3 3 .1 .. 1, 5 6 . 5 8 238 • .44 .55 211 •• 2 2.86 ,99 30 • .'33 .4 7 2.36 .. 1.34 • 7 0 239 
3 • 92 . 9 7 22 7 • • 3 2 • ,. 9 78 • .47 ,4 2 148 ... 3 . 55 , 91 331 • . 2 5 • 4 5 25 • .67 • 44 270 ,. 1. 0 R • c2 16 6 • .,o • 5 1 192 .. 1.01 .44 123 ... ,. .10 .,2 271 .. .38 • 2 9 226 • .53 .49 206 

•• 
•• 

SEASON E 

fi'Jl OA YS .. 6 '11 OAY S .. 6 91 DA'l'S •• 733 DA YS .. 733 DA 'I' S • 734 OAYS 
•• 

1 3 . 82 1. 5 7 25 7 . 1.4 5 • 73 265 • 1.62 .86 305 •• 1 1. 59 1. 3 7 191 • 1.53 • 7 5 1011 • • 41 .61 265 
2 2 . 6 3 • H 316 • 1.93 • 5 1 258 • 1.26 .65 304 ... 2 2.0J .73 15 • • 7 t1 .36 a15 • .67 • 6 0 240 
3 , 6 ,. . n 255 • • 70 .44 a5r • • 65 .54 231 •• 3 1. 7 t1 .9& 2 39 • 1, 13 .5 0 210 • .67 .6 0 16'3 ,. • tl 7 • 68 1 5 3 ♦ • 2 7 • 4 0 3 2 'l . .76 .57 69 ... ,. • 99 .86 2'+7 • . 50 .56 211 • .41 .46 159 

•• .. 
SEASON D 

70 7 JA Y5 • 7 0 7 OA'l' S • 7 06 OA YS •• 711 JHS • 711 OAYS .. 712 OAYS ... 
1 2 . 'JO 1. 38 80 . 1.n • 6 0 90 • .69 .tl 2 356 •• 1 1. 82 1.18 35'+ • • ; 7 • 5 6 329 • 1. 10 .59 43 
2 3 . 27 1. 27 3 9 . 1. 06 • ', 4 27 ♦ .55 .70 275 ... 2 1. 8 2 .80 6 • t.67 .2 8 326 • 1,06 .66 42 
3 1. 4 5 . Y7 1 • • !t l • 4 1 17 • 1. 23 .5 7 206 •• 3 .36 .n 276 • • ; g .31 256 .. • 92 .5 7 15 ,. . 27 . d 7 41 • • 2 3 • 4 5 354 • ,45 • 4 7 188 .. ,. .56 .50 106 .. • ,. 1 • 32 :112 • .82 .46 31t6 

•• 
•• 

ANNUAL Y 

20B2 J AY S .. 208 2 OAYS • 2 0 61 OAYS •• 217 8 )AYS • 2178 OA'l':i • 2181 04'1'S ... 
1 • 7 2 .% 65 • • 6 5 • 4 5 6 0 • • 8 3 .35 350 •• 1 • 65 • 7 8 113 • 1.10 • 3 8 ~2 • .0 9 .33 331 
2 2 . 8:; • F, 3 34 6 . , 3 1 • 3 3 c60 • .63 • ,. 0 272 •• 2 2.22 .38 21 • • 'l 1 .2 3 303 • .36 .39 259 
3 • 53 .7 2 .l O 3 • • 1 5 .3 5 342 • • 71 .2 3 201 .. . 3 , 7 3 . 52 258 • .46 .27 2J 0 .. .13 .3,. 299 ,. ., ,. • c;s 1 65 • .11 .3 1 l -5 1 • .57 .2 6 117 .. ,. • 4 1 .36 243 .. .30 • 1 9 1-90 .. • 10 .25 21t9 

•• 
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COL TABLE - I 

The o
1 

and N
2 

Tides Derived Froru Hourly Magnetic Data of 

COLLEGE (1948-1976). The International Disturbed Days have 

been Excluded From the Computations. 

··-
X y z 

Arnp. ± p. e. Phase Arnp. ± p . e. Phase Arnp ± p.e. Phase 
(nT) (nT) (nT) 

SEASON-J 

2825 days 2825 days 2826 days 
0.50 + 0.78 179° 1.06 + - 0.41 151° o. 72 ± 0.60 144° 
0.88 + 0.69 90 0.16 + 0.31 274° 0.23 ± 0.32 294° -

SEASON-E 

2860 days 2860 days 2862 days 
3.18 + 1.47 265° 1.53 ± 0.64 269° 0.45 + 0.52 27 3° -
0.54 + 0.57 351° 0.72 ± 0.29 256° 0.90 ± 0.35 298° 

SEASON-D 

2870 days 2870 days 2864 days 
2.60 + 0.64 258° 0.82 + 0.26 252° 0.73 + 0.47 290° 
0.92 + 0.48 186° 0.40±0.15 198° 0.09 ± 0.42 75° 

ANNUAL-Y 

8555 days 8555 days 8552 days 

l.99±0.69 257° 0.69 ± 0.30 234° 0.25 + 0.33 241° 
0.23 + 0.33 90 0.41 ± 0.15 247° 0.39 + 0.19 296° -
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RESOLUTE BAY (RES) 
(January 1, 1954 to December 12, 1976) 

In the Canadian Arctic Archipelago a 
magnetic observatory was established at 
Resolute on Cornwallis Island (N.W.T.) in 
1948. The area consists of limestone of 
Paleozoic age. The observatory is located 
on a raised beach line 25 m above sea level 
and approximately 305 m from the shore of 
Resolute Bay. 

The Sand L results from Resolute hourly 
geomagnetic data are given in the tables and 
some discussion of the results is presented. 

SOLAR VARIATION 

At dipole latitudes higher than 60° the 
Sq current system, as seen at mid-latitudes, 
i~ superimposed on other variations such as 
Sq (Nagata and Kokubun, 1962) and DP-2 
(Nishida, 1968). This was first 
investigated by Hasegawa (1939) and later in 
more detail by Nagata and Kokubun (1962), 
Kawasaki and Akasofu (1967, 1973) and 
Feldstein and Zaitsev (1967). Nagati and 
Kokubun (1962) also suggested that Sq 
consists of an equivalent ionospheric two 
vortex system. The field-aligned currents 
have been c~nsidered to be the most likehy 
source of Sq. An important feature of Sq is 
that it exists even on almost absolutely 
quiet days (E Kp = l+) as well as on 
disturbed days (Akasofu, 1974). Later 
studies by Rostoker et al. (1974) have 
effectively demonstrated that the choice of 
baseline, even on very quiet days, may lead 
to variable patterns of the equivalent 
current system assigned to S~. 

In the present work no attempt has been 
made to go into details as the above authors 
have done, but simply to discuss briefly the 
character of the harmonie coefficients 
obtained from different groups of days. 
Earlier Whitham and Loomer (1957) studied 
the diurnal variations at Resolute Bay using 
mean hourly values for the interval November 
1953 to March 1955. 

Most of the solar harmonie coefficients 
for Resolute Bay are well determined. The 
amplitude of the first harmonie is several 
times larger than that of the other three 
for all components and especially so for the 
Z component. 

The diurnal variation curves for the 
International Quiet Days group (dotted 
curves, Table C) are shown in Figure 1 RES. 
Superimposed on these are the curves 
obtained from the data of all days excluding 

the International Disturbed Days (continuous 
curves, Table B) . The integrated 
conductivity of the sunlit polar cap is 3 to 
4 times larger than that of the dark polar 
cap (Matuura and Nagata, 1962). To a large 
extent this would explain the summer and 
winter difference in the magnitude of the 
diurnal variation at Resolute Bay on quiet 
days. The variation in phase during the 
course of a year is small for the dominant 
first harmonie. From summer to winter this 
amounts to about 1.5 hours for the X 
component less than an hour for Y component, 
and still less for the Z component except 
for International Quiet Days group (Table C) 
when phase variations in Z are large. For X 
and Y components the phase of the dominant 
harmonie remains fairly steady with 
increasing disturbance. 

The dominant first harmonie of the X and 
Y components possesses nearly the same 
amplitude throughout the year. For all 
components the diurnal ranges are at the 
maximum in the months of June-July when the 
northern polar cap is sunlit and these 
ranges are about 2.5 times larger than those 
in the months of December-January when the 
northern polar cap is in darkness and 
ionospheric conductivity is weak. The 
similarity of the diurnal variation (see 
Figure 1 RES) in the summer and winter is 
quite striking even though the ionospheric 
conditions are widely different in the two 
seasons. 

For all components the diurnal variation 
range increased with increasing sunspot 
numbers although the increases noted for the 
Z component are quite small (Table F-a). 
With a larger number of spots on the solar 
dise the evidence for a larger increase in 
amplitude in summer than in winter is also 
found. The amplitude of diurnal variation 
in sunspot minimum years (R ~ 12) does not 
differ very much from that in ascending 
sunspot years (R ~ 76); similarly the 
diurnal amplitudes in sunspot maximum years 
(R ~ 136) are close to tho~e during 
descending sunspot years (R ~ 70) even 
though the average annual sunspot numbers 
are so widely different. 

The largest increases in amplitude of 
harmonies are noted with increasing magnetic 
activity (Table G). The amplitude increased 
by factors of 3 or more from low (0.0 2-. Cp < 

0.5) to high (Cp > 1.2) magnetic activity 
levels. 

In all the tables the amplitudes of the 
Z harmonie coefficients are considerably 
smaller than those of the X and Y harmonie 



coefficients. This is a result of the 
variations of the interplanatary magnetic 
field which affects Z variations near the 
noon hours considerably. The Z variations 
around noon hour in the Toward Sector and in 
the Away Sector are about 180° out of phase. 

At Resolute Bay the first harmonie 
amplitude is largest in sunnner and smallest 
in winte1· for all components. Such a 
situation seems to link directly to the 
ionospheric conductivity variations. 

LUNAR VARIATION 

With the presence of a tenuous 
ionosphere throughout the year at Resolute 
Bay the likelihood of an effective flow of 
ionospheric lunar currents is small. 
Moreover the magnetic disturbances, 
including those of interplanetary origin, 
would tend to obliterate whatever lunar 
effect might be present there. For these 
reasons the lunar harmonies are poorly 

Table Component/Season Harmonie 

Table A X - E n=l 
=2 

X - y =l 
=2 

y - E =l 
y - D =l 
y - y =l 

=2 

Table B y - y =l 
=2 

Table C z - D =2 

Table E X - February =l 
X - July =l 
y - February =l 

Table F-a-1 X - J =l 
z - E =l 
z - y =l 

Table F-b-1 X - J =l 

Table F-b-3 y - J =l 
z - E =l 
z - D =l 

=2 
=3 

determined and only those listed below may 
be considered to be satisfactory. The 
probability that most of these 
determinations are accidental is very high 
as is seen from the randomness with which 
they appeared in different groups. Another 
factor that casts doubt on these 
determinations is that the main lunar tidal 
term M2 is only rarely well determined. 
On the basis of these data the description 
of the lunar variation at Resolute Bay will 
be rather speculative. 

It may be mentioned that in the si.nmner 
season the 01 tidal term of the X 
component was found rather well determined 
and may be represented by: 

01(X) = 2.14 sin(T - s + 297°) + O. 71 nT 

where T is the mean lunar time measured from 
local lower transit of the moon and sis the 
longitude of the mean moon (see, for further 
nomenclature, Gupta 1979). 

Amp + p.e. Phase No. of days 
(nT) (0) analysed 

2.68 + 0.55 134 2747 -1.24 + 0.39 285 2747 -1.18 + o. 31 161 8200 
o. 77 + 0.20 307 8200 

0.93 + 0.62 30 2767 
1.11 + 0.39 172 2706 -o. 80 + 0.27 91 8198 
o. 75 + 0.17 252 8198 

o. 92 + 0.22 121 6867 
0.59 + 0.18 260 6887 

0.83 + 0.23 196 450 

3.26 + o. 86 197 532 
3. 72 + 1. 22 205 589 
2. 90 + 0.83 94 532 

3.49 + 1.05 143 604 
2.48 + o. 77 41 583 -
1. 70 + 0.57 348 1771 

3. 74 + 1.26 153 504 

4.81 + 0.89 130 507 
2. 84 + 0.94 352 510 
1.06 + 0.33 48 500 
1.09 + 0.30 192 500 -
0.79 + 0.28 39 500 
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Table F-b-4 X - D =l 2.12+0.36 255 1003 
y - D =l 2.82 + 0.63 147 996 
z - E =l 2. 22 + o. 77 132 1008 

Table G-1 X - E =l 1. 43 + o. 47 209 1198 
y - y =l o. 85 + 0.29 163 3981 
z - D =2 o. 77 + 0.17 194 1376 

Table H-1-2 
(P 3 days) X - J =l S . SS + 1. 81 195 585 

X - y =l 2. 89 + 0.66 222 1760 
(A 3 days) X - E =l 3. 70 + 0.95 148 563 

Table I X - J 01 2.14 + 0.71 297 2314 
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Figure 1 RES 
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RES TABLE- A 

RES TABLE-B 

STATION - RESOLUTE BAY 1 CA'IAOA ) PERIOO JAN 1 1954 - DEC 12 1976 
LATITUDE= 74. 70N LONGITUDE= 94.90W (INTERNATIONAL OISTURBEG OAYS EXCLUùE DI 

INTERNATIONAL DISTURBED DAYS INCLUDED 

S O L A R H A R H 0 N I ; S •• ~ 0 L A ~ ~ A ~ ~ 0 N I C ~ 

------------------------------------------------------------------··------------------------------------------------------------------X - CUNIT=1 NTI • Y - IUNIT=1 NTI • z - (UNIT=1 NTI •• l( - IUNIT = 1 NTI • y - <UNIT=l NTI • z - IUNIT=l NTI 
N AMP • .tP.E. PHASE • AMP •• P.E. PHASE • AMP • tP.E. PHASE •• N AHP. :tP.E. PHASE • AIP • .tP .E • PHASE • AHP. ,tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON J 

2732 OAYS • 27 25 OAYS • 2708 OAYS •• 2314 OAYS • 2310 OAYS • 2293 OAYS 
•• 

1 79. 1 .9 lt5 • 80.0 .5 314 • 22,1 .9 14 •• 1 69. 5 .8 45 • 71.3 .7 315 • 19,4 .9 17 
2 11. 3 • 5 23E • 9.8 .5 130 • 2,b .5 190 •• 2 q. 7 .5 245 • 807 .4 138 • 2 • .J .5 201 
3 5.9 .5 107 • ,._,. .3 ,. • 3.3 .3 59 •• 3 6.1 .5 112 • ,._ 3 • i. 7 • 3,5 .5 61 ,. 2.2 .3 271 • 1.9 .3 162 • • 9 .2 234 •• 4 2. 4 • 4 271t .. 2.3 .J 167 • 1. 2 • 2 21,8 

•• 
•• 

SEASON E 

2747 OAYS • 2767 OAYS • 2733 OAYS •• 2269 OAYS • 2287 OAYS • 2251 OAYS 
•• 

1 55.7 .5 57 • 60 • 7 .6 325 • 17,5 • 2 35 •• 1 lt6. 4 .5 57 • 51.4 • 4 326 • 14,5 • 4 36 
2 3. 9 • 4 246 • 4.9 .3 157 • 1. 0 • 3 316 •• 2 3 ... .3 254 • 4.6 .4 163 • 1.2 .2 320 
J 2.6 • 2 87 • 2.9 .2 352 • 1.0 • 3 74 •• 3 2., .2 92 • 2. 4 . .. 1 • 1-1 • 3 86 
4 2. 2 .2 291 • 2.0 .2 191+ • ,6 .2 229 .. ,. 2.3 .2 292 • 2.1 .1 201 • .7 .2 251 

•• 
•• 

SEASON 0 

27 21 OAYS • 27 06 OAYS • 2685 OAYS •• 2262 CAYS • 22 70 DAYS • 2250 OAYS 
•• 

1 39. 6 • 4 66 • 39.9 • 4 329 • 13. 1 .2 11 •• 1 32.3 .3 66 • 32. 6 ... 329 • 10.5 .2 9 
2 5. 9 .2 312 • 6.5 .3 216 • • 9 .2 297 •• 2 5.0 • 1 312 • 5.5 .2 212 • • 7 • 1 299 
3 1." • 2 44 • 1.11 .2 323 • .& • 1 71 •• 3 1.1 .2 45 • 1.1 • 1 325 • • 3 • 1 76 
4 ., .1 263 • .7 .2 206 • .3 .1 339 •• 4 • 8 .2 280 • .7 .1 198 • • 2 • 1 321 

•• 
•• 

ANNUAL Y 

8200 OAYS • 8l98 OAYS • 8126 OAYS •• 6865 OAYS • 6867 OAYS • &7'14 OAYS 
•• 

1 57. 5 .3 54 • 59. 'I .2 321 • 17,3 .3 20 •• 1 49. 0 .3 53 • 51.6 .3 321 • 14,& • 2 21 
2 5. 9 .2 257 • 5.7 .2 161 • • 8 .2 234 •• 2 5. 3 .2 264 • 5 ... .2 164 • • 6 • 2 248 
3 3. 2 .2 93 • 2.9 .1 352 • 1.6 • 1 64 •• 3 3. 0 .2 100 • 2.7 .2 357 • 1. E, .2 68 
4 1. 7 .1 27'1 • 1.5 .1 1113 • ,5 • 1 245 •• 4 1. 8 .2 282 • 1.7 • 1 18& • ,6 • 1 255 

•• 
•• 



RES TABLE-C RES TABLE- E 

STATION - RESOLUTE IIAY C CAN A[lA 1 PERIOO JAN .. ~ -, 54 - DEC 12 197f. 
LATITUDE= 7 ... 70N LDNGITUOE= '14.'IOW 

INTERNATIONAL QUIET DAYS ONLY INTERNATIONAL DISTURBED DAYS EXCLUDED 

S O L A R H A R H 0 N I ; s •• S O L l R H A R H 0 N I ; :; 

------------------------------------------------------------------··------------------------------------------------------------------
X - IUHT=1 NTI • y - C UNIT=1 NTI • z - CUNIT=1 NTI •• X - CUNIT=l NTI • y - 1 UNIT=1 NTI • z - IUNIT =l NTI 

H AHP. tP.E. PHASE • ANP. tP.E. PHASE • AHP • tP.E. PHASE •• N AHP. tP.E. PHASE • AHP. tP.E. ~HASE: • AH". tP.E. PHASE 

------------------------------------------------------------------··----·--------------------------------------------------------------•• 
•• 

JAN UARY 
SEASON J 

lt61 OAYS • .. 62 OAYS • 456 OAYS •• 589 OAYS • i77 DAY:. • 575 OAY S 
•• 

1 39.3 1.3 lt5 • lt9. 0 .'I 320 • 18. 3 1. 'I 55 •• 1 29.8 .5 64 • 30.0 .5 325 • 10,0 ,4 2 
2 7,4 .a 285 • 7.6 .1 171+ • 5,7 1.0 26'1 •• 2 5.1 • 4 304 • 5.3 • 4 203 • • 1 • 2 21+6 
3 6,0 .1 137 • ... 'I .7 23 • 5,2 .a 81 •• 3 1. 5 ... 58 • 1.9 .2 322 • ,7 .z 3 2 ,. 2.1 .5 285 • 3.0 .6 166 • 2.,. .6 251 . ... .7 .3 242 • 1.1 .3 181 • • 3 .2 2'11+ 

•• 
•• 

SEASOH E HBRUARY 

444 OAYS • ltlt'I OAYS • 440 OAYS •• 532 OAYS • >32 OAY'i • 531 ùAYS 
•• 

1 21t. 8 .9 62 • 2'1. 7 .8 333 • 10.0 1.2 73 •• 1 3 5. J .8 60 • 37. 6 • 8 325 • 11, l • 7 25 
2 3. 9 ., 2'15 • 5. 'I .6 1'12 • ,._ 8 1.0 30'1 •• 2 3.7 .6 2'15 • 6.J .6 1 '13 • 2. 'I • 3 277 
3 2. 6 ... 116 • 3.2 • 4 25 • 2.9 .5 103 •• 3 1. 4 • 4 32 • 2.5 .5 316 • l,lt . 2 '16 ,. 2.6 .3 297 • 2.1 . .. 1 '18 • 1. 7 .3 24'1 .... 1. 5 .3 2'1ll • .9 .3 218 • • 7 • 2 296 

•• 
•• 

SEASON 0 11ARCH 

lt56 OAYS • .. 53 OAYS • lt50 OA'l'S •• '>86 OAYS • > 8 'I OAY :i • 588 OAYS 
•• 

1 15.1 .5 68 • 15.5 .5 331 • lt, 3 • 3 10 •• 1 ,.,._ 1 1.1 55 • 50.5 1.3 32'+ • lit, 0 1.0 ltl 
2 3.0 • 3 316 • 1.2 .J 211 • • 'I .2 336 •• 2 3. 7 • 7 21+7 • 6. 4 • 1 15'1 • 3, .. .5 2'19 
3 • 8 .2 7'1 • .6 .2 337 • ,lt • 1 113 •• J 2, 8 .5 60 • 2.1 .6 351 • 1,7 .5 '16 
4 .7 .2 289 • .8 .2 1'11 • . ,. .1 293 .. ,. 2. 5 .3 2'14 • 2. 'I .6 1'12 • 1,3 .3 255 

•• 
•• 

ANNUAL Y APRIL 

1361 OAYS • 136ft OAYS • 131t6 OAYS •• 565 OAYS • i61t ùAY:. • 560 ùAYS 
•• 

1 26.1 .5 55 • 31. 1t • 4 326 • 10 • 3 • 'I 55 •• 1 56. 4 1.3 50 • f,2. 1 1.0 321 • 16,7 1.7 35 
2 ... 7 • 4 2'14 • 5 ... .3 187 • 3.5 .5 290 •• 2 ... 9 • 7 222 • 6.5 ,7 13, • 1.0 1, 2 235 
3 3.0 .J 127 • 2. 'I .3 21 • 2.6 • 3 '10 •• 3 J. 3 .5 111 • 3. 'I .6 5 • 2.01 • 7 62 
4 1.8 .2 291 • 2.1 .2 182 • 1.5 .z 253 .... 2. 1 • 4 2 85 • 2.4 . ,. 1'11+ • 1, 5 • 6 226 

•• 
•• 

...... 
\D .__, 



...... 
\D 
ex, 

RES TABLE- E---CONT ' D 

STAfION - RESDLJTE 3A Y 1 CAUH 1 PERIOO JAN L 1954 - OEC 12 1976 
LATITUDE= 71+, 70N LONGITUDE= 94,90W 

INTERNATIONAL DISTURBED DAYS EKCLUDED 

S O L l R H A R 11 0 N I ; ;; •• S O L A R H A R 1t 0 N 1 C S 

------------------------------------------------------------------··-----------------------------------------------------------------X - (UNlf=1 NTI • y - lUNIT=1 Nfl • z - (UNIT=1 NTI •• X - C UNIT=l Nf 1 • 'r - l UNIT=1 NTI • z - CUNif=l NTI 
N '111" • .tP,E. PHASE • lHP. tP ,E, l"HASë • Alt>, t I", E. PHASE •• N A 111", .tP, E. PHASE • AHP • .tP,E. l"HASE • Alti", tP, E • PHASE 

------------------------------------------------------------------··-----------------------------------------------------------------•• 
•• 

MA Y SEPTEHBER 

587 OAYS • i 86 DAYi • 585 DAYS •• 545 DAYS • 552 DAY> • 541 DAYS 
•• 

1 o 5, 6 1,3 46 • f,9.1 1,1 31' • 11:,.2 2,2 23 •• 1 5 o. 1 ,9 58 • 55.4 1,6 325 • 11:,,J 1.3 35 
2 6,8 • 8 247 • 8.8 1.2 135 • ,Il 1. J 247 •• 2 3. J .8 250 • 3. 1 .8 160 • 1, .. ., 59 
3 4,7 .5 117 • 4,6 ,7 2~ • 3,9 .9 80 •• 3 2,5 ,5 107 • 2.0 .8 15 • • 4 ,5 88 
4 3.3 .6 267 • 2,7 ,5 181 • 1,5 .9 258 •• 4 2,5 • 4 295 • 2.0 .6 195 • ,5 .5 233 

•• 
•• 

JUN f OCT OBER 

572 DAYS • i 70 OAY:i • 570 DAYS •• 579 DAYS • 5 82 ou;; • 566 OAYS 

•• 
1 75,8 1.5 ltl • 76. 8 1.3 312 • 22, :1 1,7 5 •• 1 lt0.6 ,9 68 • 41,6 .9 335 • 11, 2 .5 31 
2 12. J 1.2 251t • 11.4 1,2 138 • 5,2 1. 4 191 •• 2 2,9 .6 310 " J.8 ,9 208 • 2,1 ,5 359 
3 7, 0 .9 111 • 4,6 • 9 35!t • 3.5 1, 0 43 •• 3 1, 1 • 4 51 • 1,3 • 4 1 • 1,2 .J 186 .. 2,7 ., 276 .. 2,7 .8 159 • • 9 ,6 213 •• 4 1.4 .2 329 • 1,4 • 4 241+ • • 9 .3 343 

•• 
•• 

J ULY NO~EHBER 

589 OAYS • i89 DAYS • 581 DAYS •• 560 DAYS • i64 DAYS • 549 OAYS 

•• 
1 73.7 1,1 45 • 74,J 1.6 313 • 23,6 2-1 21 •• 1 33. 1 ., 69 • 33,4 .1 33J • 10,6 • 7 9 
2 l Ci, 8 .7 240 • 8.7 • 8 130 • 3, 9 1,0 206 •• 2 6. 1 .5 320 • 5.9 .6 22& • ... • 3 33 7 
J 6,4 .6 110 • J. 9 ,4 2 • 3, 6 • 9 48 •• 3 1. 2 .3 58 • 1,5 .3 335 • • 1 .3 119 .. 1, 5 ,1 271 • 2,5 • 5 161 • • 8 • 8 272 •• 4 .9 .2 285 • • 4 ,3 155 • • 1 • 2 343 

•• 
•• 

AllGtJST OECEHBER 

5 81 OAYS • i84 OAY:i • 571 ùAYS •• 5 80 OAYS • i78 OAYS • 577 OAYS 

•• 
1 59, 8 1.1 49 • &2. 2 1,2 320 • 15,7 1,3 19 •• 1 29,8 ., 68 • 28. 9 .5 329 • 10,5 • J 4 
2 9,2 ,9 248 • 5.5 ,9 162 • • 9 • 9 60 •• 2 5. 1 .5 314 • 5,3 .5 217 • • 5 • 3 336 
3 6.8 .5 114 • 4, .. ,6 1& • 3,1 • 8 65 •• J ,7 • 4 39 • 1,6 .4 315 • • 2 • 1 JO .. 2,6 • 4 276 • 1,4 • 4 170 • • 9 .4 240 •• 4 ,7 .3 273 • .9 ,2 20r, • , 1 • 1 131 

•• 
•• 



RES TABLE-F-a-1 RES TABLE- F- a- 2 

0 .::_ R .::_ 30 R"'l4 INTERNATIONAL DISTURBED DAYS EXCLUDED 30 < R .::_ 70 R'-48 

STAîION - RESOLU TE BAY ( CAt-lAOA 1 PERIOD JAN 1 1951t - DEC 12 1976 
LATITUDE= 7ft. 70 N LONGITUDE= 91t.90W 

S D L A R H A R 11 0 N I :: s •• S O L l R H A R 11 0 N I !; S 

------------------------------------------------------------------··------------------------------------------------------------------
X - CUNIT=1 NTI • y - C lJNIT=l NTI • z - CUNIT=1 NTI •• X - (UNIT=1 NT 1 • y - lUNIT=1 NTI • z - CUNIT=1 NTI 

N AHP. tP.E. PHASE • AHP. tP.E. PHASE • AH". tP.E. PHASE •• N lHP. tP.E. PHASE • AHP. tP.E. PHASE • API?. tP.E. PHASE 

------------------------------------------------------------------··------------------------------------------------------------------•• 
•• 

SEASON .J 

601o DAYS • i04 DAYS • 609 DAYS •• 81)7 OAYS • 807 DAYS • 801 OAYS 
•• 

1 53. 8 1.0 50 • 56. 9 .8 325 • 15.7 1 ... 37 •• 1 &lt. 5 1.2 ft5 • 68.1 1.1 318 • 19.3 1.7 21t 
2 6.6 • 8 271o • 5.9 .6 167 • 2.9 .7 211 •• 2 7. 9 .8 2ft7 • 7.8 .9 11t8 • 3.8 1.1 211t 
3 4. 4 • 6 110 • 2.6 .7 19 • 2.7 .5 76 •• 3 5. 6 .5 115 • ... 2 .6 li • ... 9 ., ft8 ,. 1. J • 5 243 • 1.2 .5 157 • 1. 0 .6 20<J •• 4 2. 0 ... 282 • 1.7 .5 175 • 1.6 • 5 223 

•• 
•• 

SEASON E 

588 OAYS • i 80 OAYS • 583 OAYS •• 767 OAYS • 787 DAY:i • 757 DAYS 
•• 

1 3 9. 2 .8 62 • 43.7 .6 33ft • 14. 1 • 1 lt1 •• 1 44. 'l 1.0 58 • 50.2 1.0 329 • 15.0 1.1 41 
2 3.5 .5 308 • 3.1 • 6 203 • 1. 9 .5 295 •• 2 3. l .1 276 • 5.3 • 4 176 • 2 ... .& 31 7 
3 1.q .3 105 • 2.0 .4 21t • 1.3 ... 92 •• 3 2.6 .5 102 • 2.6 ... 356 • 1.6 .3 95 ,. 1. 'l .3 301 • 1.9 .J 211 • • 1 .3 291t .... 1. 'l .3 2<JJ • 1. q .3 1% • .9 • 3 246 

•• 
•• 

SEASON 0 

584 OAYS • ,83 DAYS • 57q OAYS •• 7% DAYS • 7 66 DAYS • 761 OAYS 
•• 

1 26. 4 • 6 6<J • 26.0 .6 337 • 'l. 2 • 4 10 •• 1 30. 5 .4 66 • 30 • 1 .5 330 • 10. 8 • 4 11 
2 4. 5 .3 320 • ... q .5 223 • .1 • 4 321 •• 2 5.1 • 4 312 • 5.1) .3 214 • . ,. .3 332 
3 1. 1 • 4 63 • 1.4 .3 336 • .5 .2 5q •• 3 1. 2 .2 48 • 1.5 .2 330 • .1 .2 85 
4 • 7 .2 30<J • • 7 .2 21q • .3 .2 340 •• 4 1. 0 .3 275 • .6 .2 161 • ... .1 l11t 

•• 
•• 

ANNUAL y 

1776 DAYS • 1767 DAY:, • 1771 OAYS •• 2370 OAYS • 2380 OAYi • 2339 OAYS 

•• 
1 3<J. 6 .3 58 • i.2.2 .3 331 • 12.1 .5 32 •• 1 lt&. 2 •• 54 • 49.4 • 5 324 • lit. 6 • 7 27 
2 4. 5 .3 296 • lt.2 ·" 19ft • 1.6 .3 285 •• z 

"· 8 
... 273 • 5.4 • 4 174 • 1.4 ... 254 

3 2. 4 .3 103 • 1. 9 .3 11 • 1.5 .2 7'1 •• 3 2.'l • 3 10ft • 2.8 .3 358 • 2.1 • 3 5q 
4 1. 2 .2 283 • 1.1 .2 1% • .4 • 3 256 . ... 1.6 .J 285 • 1.,. .2 185 • .9 .2 240 

•• ..... 
'° •• 
'° 



N 
0 
0 

RES TABLE-F-a- 3 RES TARLE-P-h-1 

11 > 70 R'='l33 INTERNATIONAL DISTURBED DAYS EXCLUDED SUNSPOT MINIMUM PHASE it, .. 12 

STATION - RESOLUTE 3AY C CA'tAOA t PERIOO JAN 1 1954 - OEC 12 1976 
LATITUDE= 74. 70N LONGITUDE= 94.90W 

S O L ~ R H A R H O N I ~ S •• S O L A R H A R H O N I ~ S 

------------------------------------------------------------------··----·-------------------------------------------------------------· 
X - (UNIT= 1 NT 1 • Y - C UNIT=1 NTI • z - CUNIT=1 NTI •• X - (UNIT=1 NU • Y - CUNIT=1 NTI • z - 1 UNIT=! NTI 

N A HP• .tP .E • PHASE • AHP. tP.E • PHASE • AHP. tP.E. PHASE •• N AHP. tP.E. PHASE • AHP. tP.E • PHASE • AHP. tP.E. PHASE 

----------------------------------------------------------------··----·-------------------------------------------------------------· •• 
•• 

SEASON J 

983 OAYS • 899 OAYS • 883 GAYS •• 504 OAYS • li 04 OAYS • 509 ùAYS 
•• 

1 81t. 8 1.1 43 • 85.2 .1 308 • 23.7 1.9 2 •• 1 52.5 1.2 50 • 55.5 1.0 32& • 15. 1t 1.3 4u 
2 llo.3 .9 235 • 12.4 .8 124 • 3 ... 1.0 148 •• 2 6. 4 .8 211 • 6.2 .& 172 • 3.6 .6 280 
3 ,. 6 .6 111 • 5. 7 • 4 3 • 3.0 .7 72 •• 3 3.11 .6 112 • 2.5 .8 1& • 3,0 .5 78 
4 3.6 .3 276 • 3.6 .4 167 • 1,5 .6 291 •• 4 1. 5 .6 250 • 1.5 .& 152 • 1.1 .6 212 

•• 
•• 

SEASON E 

91C, liAYS • 920 OAYS • 911 OAYS •• 484 OAYS • lt76 OAYS • c,79 ùAYS 
•• 

1 52.6 .8 53 • 511.0 .1 319 • 14,& .11 30 •• 1 111, 8 .8 62 • 43.1 ,8 335 • 1ft, 0 • 9 43 
2 5. 5 .8 222 • 6.0 ., 138 • • f, .8 52 •• 2 J,& .6 312 • 3.3 .1 211 • 2.4 .6 306 
3 2.1 .4 77 • 2.5 .3 35ft • ,& .9 55 •• 3 1.9 .3 110 • 2.1 ... 38 • 1,& • 4 107 .. 2. 9 .2 2811 • 2.5 .4 200 • • 7 .1 231 •• 4 1. 9 .3 306 • 1.9 .3 20& • 1, 1 ... 2811 

•• 
•• 

SEASON 0 

902 OAYS • 901 OAYS .. 890 OAYS •• lt86 OAYS • 1+85 OAYS • 481 DAYS 
•• 

1 37.11 .1 65 • 39.2 ., 325 .. 11,1 • 5 6 •• 1 27.0 .7 &8 .. 26.6 .6 337 .. 9.& .4 11 
2 5. 3 .3 308 .. & • 5 .... 205 • 1.3 .2 288 •• 2 4 • .J .3 320 • ... 7 .5 22l • • 3 .3 253 
3 1.2 .3 33 .. 2.2 .2 319 .. ,4 .2 85 •• 3 1.0 . .. 66 • 1.2 .3 33ft • .5 .2 59 
4 .7 .3 267 • .9 .3 19& .. .o • 2 272 •• 4 .11 .3 304 • ., .l 198 • ,2 • 2 344 

• • 
•• 

ANNUAL Y 

2719 OAYS • 2120 OAYS • 2684 OAYS •• 1471, OAYS • Hb5 OAYS • 11t69 OAYS 
•• 

1 5 7. Il .5 51 .. &O • 3 .4 315 .. 16,1 .7 11 •• 1 39. 2 • 3 58 • 41.8 .4 331 • 12, 7 .5 3ft 
2 7.2 .3 245 • 1.0 .3 146 • .8 . ,. 151t •• 2 ... 5 . .. 2 98 • 4.4 .4 198 • 2, 1 ,3 28& 
3 3. 5 .3 % • 3. 3 .2 35Z .. 1,3 .4 71 •• 3 2.2 .3 105 • 1.8 .3 15 • 1,7 .2 84' .. 2 ... .2 2841 • 2.3 .2 183 • • 7 .3 273 .... 1. 3 .2 2 86 • 1.2 .3 185 • ,& .2 255 

• • 
•• 



RES TABLE- F-b- 3 
RES TABLE-F-b- 2 

SUNSPOT ASCENDING PHASE INTERNATI ONAL DISTURBED DAYS EXCLUDED SU!l5POT MAXIMUM PHASE 

STATION - RESOLUTE SAY 1 CAUDA 1 PERIOO JAN l 1951t - DEC 12 1976 
LATHUOE= 71t. 70 N LONGITUDE= 9 ... 90W 

R=-76 R"-136 

S O L A R HARHONI:;S •• S O L A R HARHONI:;s 

---------------------------------------------------·--------------··------------------------------------------------------------------
X - (UIHT=1 NTI • Y - (UNIT=1 NTI • z - IUNIT=1 NTI •• X - (UNIT=1 NTI • y - 1 UNIT=1 tHI • z - 1 UNIT=1 NH 

H AHP • .tP.fo PHASE • AHP. tPoEo PHASE • AHP • .t P. E • PHASE •• N A HP• tP • E • PHASE • AltP. tP.E. PHASE • AHP. tP.E • PHASE 

------------------------------------------------------------------··---·-------------------------------------------------------------•• 
•• 

SEASON J 

2 90 OAYS • 291 OAYS • 280 OAYS • • 508 CAYS • lô07 OAYS • 496 OAYS 
•• 

1 1>7. 9 2.0 47 • 66.1 1.7 319 • 21. a 3.0 6 •• 1 62.7 2.0 44 .. 60. 6 .6 311 • 25,4 1.5 31+1 
2 10.3 1.6 246 • 7.8 1.1 147 • 5.1 1.6 164 •• 2 11+. 6 1.2 234 • 12.2 1.,. 131 • 4,9 1.3 129 
l 6.0 1.4 115 • 3.5 .9 14 • ,., 7 1.3 Ji. •• 3 7,2 ,9 10 5 • 6.1 .9 6 • 2 ,6 1.2 77 
4 3.1 1.2 282 • 2.5 .8 202 • .6 .9 22'> .... 3. 6 .6 266 • 3.,. .7 162 • 1.1 • 9 279 

•• 
•• 

SEASON E 

270 OAYS • Z 92 OAYS • 254 DAYS •• 508 OAYS • ,13 DAYS .. 510 OAYS 
•• 

1 lt3. 9 1. 3 57 • 47.2 1.7 323 • 10. 0 2.2 5 •• 1 53.6 • 9 51 • 56.1 ., 32a • 12 ,5 .9 3 5 7 
2 5. 0 1.2 21t9 • lt.6 1.0 165 • 2.1 1.6 73 •• 2 7. 0 .9 211 • 5.7 .7 129 • 2.7 1.0 62 
3 2.9 . , 99 • 2.J .6 9 • • 1 1.0 56 •• 3 2. 5 .5 73 • 1.9 .6 j • ,6 1. 1 102 .. 1. 9 ., 292 • 1 • 9 .6 196 • 1.0 .6 218 •• 4 2. 5 .3 293 • 2.1 .5 202 • .3 .6 270 ... 

•• 
SEASON 0 

2q,i. OAYS • 290 OAYS • 271 OAYS •• lt99 OAYS • 1t99 DAYS • 500 ùAY S 
•• 

1 31. 5 1. 0 68 • 31.3 1.0 331 • 6.8 .7 2 •• 1 35.2 .8 64 • 34.6 .6 32f> • 9,6 .3 353 
2 ... q .6 306 • ... 8 .6 200 • .3 . .. 298 •• 2 4. 3 • 4 296 • 5. 5 .3 202 • • 5 .3 32 6 
3 1. 1 .5 55 • 1.8 .6 324 • .2 .2 .. "" 3 1. 7 • 4 18 • 1.9 .2 311 • ,,. • j 353 .. .9 . ,. 255 • .1 • 4 220 • ... .2 272 .. ,. • 3 .3 276 • .6 .2 209 • • 2 • 2 2 90 

•• 
•• 

ANNUAL Y 

854 OAYS • 8 73 OAYS • 8ll5 OAYS •• 1515 OAYS • l'i 19 OAY:i • 1506 OAYS 
•• 

1 lt7. 2 .9 51t • lt8.0 .1 325 • u ... 1.0 6 •• 1 56. 6 .7 51 • 57.o .5 317 • 15 ,7 • E, 3411 
2 6. 1 .7 261 • 5.1+ .5 166 • 1.& .5 161o ... 2 7. 7 .6 236 • &.6 ... 145 • 2. 2 .6 110 
3 3. 2 .6 10lt • 2.4 • 5 1 • 1. 7 • 5 33 •• 3 3.3 .5 117 • 3.1 .3 355 .. 1. 0 • 6 71+ .. 1. 9 .5 281 • 1.1 • 4 203 • .6 • 4 231 . ... 2.1 .3 277 • 1 • 9 .2 180 • • 7 • 5 27 9 

•• .. 
N 
0 ...... 



N 
0 
N 

TABLE-F-b-4 
RES TA BLE-G-1 

RES 

.5UNS POT DESCENDING PHASE R=-7o O. 0 .1 CP Ji • 5 

STATION - RESOLU TE IJA Y ( CA 'UOA , PERIOO JAN l 1954 - DEC 12 1976 
LATITUDE= 74.70N LONGITUDE= 94.90W 

INTERNATIONAL DISTURBED DAYS EXCLUDED INTERNATIONAL DISTURBED DAYS INCLUDED 

S O L A R H A R H 0 N I : S •• S O L a R H A R H O N I ; s 
------------------------------------------------------------------··----·-------------------------------------------------------------· 

X - (UNIT=1 NTI • y - IUNIT=l NTI • z - 1 UNIT=l NTI •• X - IUNIT=1 NTI • '( - ( UNIT=1 NTI • l - 1 UNIT=1 NH 
N AHP • .tP.E. PHASE • AHP • .tP.E. PHASE • AIIP. .tP.E. PHASE •• N AHP' • .tP.E • PHASE • AHP. tP.E. PHASE • AIIP'. .tP.E. PHASE 

------------------------------------------------------------------··---·-------------------------------------------------------------· •• 
•• 

SEASON J 

1012 OAYS • 1il 08 OAYS • 10ù8 OAYS •• 1376 DAYS • 1377 OAYS • 1358 OAYS 
•• 

1 72.0 1.1+ 41+ • 76.6 .7 312 • 21.7 1. 7 J(l •• 1 53. 6 .9 46 • 57.0 • i. 3B • 15. lt 1.1 211 
z 9.4 .9 21+2 • 9.2 .8 131 • 2.s .9 219 •• 2 1. 7 .6 263 • 1. I+ • 5 156 • 2.7 ., 261 
3 6. 6 • 6 11E • i.. 1 .5 .. • 4. 1 .5 59 •• 3 5.1+ • I+ 12€ • 4.1 ... 15 .. 1+.1 .5 75 
I+ 2. 1 ... 285 • 2.3 . .. 161:, • 1.3 .5 246 ... lt 2.4 • 4 274 • 2.3 • lt 162 • 1. 7 .3 21+5 

•• 
•• 

SEASON E 

1007 OAYS • 10 06 DAYS • 1008 DAYS •• 1198 CiAYS • 1211+ DAYS • l193 OAYS 
•• 

1 1+1.,. • 'I 57 • 51+. 5 .9 321+ .. 19. I+ ., 50 • • l 31. 3 .4 60 • 36. 0 . .. 331 • 11.'I .1 53 
2 3.1 .5 271+ • 5.6 .4 167 • 2.9 .5 292 •• 2 3. 6 .5 297 • ... 6 ... 169 • 3.1 .6 303 
3 2.5 .2 'l2 • 3.2 .2 31+6 • 1.4 .3 73 •• 3 z ... .3 HD • 2.'l .2 19 • 2.0 .5 91+ 
lt 2. 5 .2 2 67 • 2.3 .3 200 • • 6 .3 236 •• 4 2. 5 .2 29 ... • 2.3 .2 200 • 1.2 .3 252 

•• 
•• 

SEASON D 

1003 OAYS • 1% DAYS • 998 OAYS •• 1397 OAYS • tl'lO DAYS • 1376 OAYS 
•• 

l 3 3. Il .3 66 • 35.0 .6 327 • 12.1 • lt 16 •• 1 ~1. 9 • 3 67 • 22.0 .3 330 • 7 • 1 .2 7 
2 5. q .2 316 • 6.3 .3 211+ • 1. 1 .J 296 •• 2 J.7 .2 319 • 3.8 .2 216 • ., .2 31t6 
3 1.0 .2 51+ • 1. q .2 330 • .6 .2 110 •• 3 .9 .2 51t • 1.2 .2 326 • .1 .1 11+1 .. 1. o .2 277 • .6 .3 166 • • 3 • 1 343 •• lt ., .2 2 81t • .8 .2 166 • .2 • 1 306 

•• 
•• 

ANNUAL Y 

3022 OAY S • 30 10 CAYS • 3011t OAVS •• 3971 OAVS • 3981 CAYS • 3927 OAYS 
•• 

1 50.5 ... 53 • 55.1 ... 319 • 11. 2 .7 31+ •• 1 3 5. 3 .3 5 .. • 38.2 .3 325 • 10. 9 . ,. 31 
2 5. 1 . .. 270 • 5.6 .3 161+ • 1.6 .3 264 •• 2 ... 6 .3 285 • I+. 'I .2 161 • 1 • Il .2 289 
3 3.2 • 2 104 • 3.2 .2 353 • 2. 0 • 3 67 •• 3 2.1 .2 115 • 2.6 .1 10 • 2. 0 .z 61 .. 1.9 .2 2 111+ • 1.1 .2 181+ .. • 7 • 2 249 .. ,. 1. 6 • 1 283 • 1.7 .1 181 • 1. o .2 251 

•• .. 



RES TABLE-G-2 RES TABLE-G-3 

INTERNATIONAL DISTURBED DAYS IN CLUDED 
... 

C ; 1.2 
• 5< Cf' .SL ?. ... p 

,.: ,, . 
STATION - RESOLUTE 3AY ' CA~ADA 1 PERIOD JAN l 1954 - DEC l2 1976 

LATITUDE= 74. 7 0 N LONGITUDE= 94.90W 

S O L A R H A R 11 0 N I ; s •• S O L A R H A R 11 0 N I : s 
------------------------------------------------------------------··------------------------------------------------------------------

X - IUNIT=l NTI • Y - 1 UNIT=l NT) • z - IUNIT=1 NTl •• X - IUNIT=l NTI • y - IUNIT=l NTt • z - ( UNIT=! NTI 
N A NP. tP • E • PHASE • ANP. tP.E. PHASE • Al1f'. tP.E. PHASE •• N A HP • t P.E • PHASE • ANP. tP.E. PHASE • Altf' • tP.E. PHASE 

------------------------------------------------------------------··----·--------------------------------------------------------------•• 
•• 

SEASON J 

1126 OAYS • 1120 DAYS • 1119 DAYS •• 230 OAYS • 226 OAYS • 231 OAYS 
•• 

1 94. 6 1.2 45 • 93.2 • 6 312 • 2&.3 1.3 5 •• 1 15 5. 6 4. 9 u • 155.9 4. 5 306 • 45,7 5.3 6 
2 14, 4 • 7 230 • 12.0 .7 121 • 4.4 • 7 157 •• 2 2 6, 1 4 • 2 206 • 23.2 3.0 100 • 8, 1 2.9 167 
3 7. 0 .f % • 4. 9 .4 0 • 2. 7 .4 43 •• 3 7. 0 3.0 73 • 5. 4 2.1 330 • 3,6 1. 5 11 
4 1. 8 • 3 271 • 2.3 .3 155 • • 5 .4 266 •• 4 2.6 2.1 262 • 2. 4 1.q 301 • 3.0 1. 2 131 

•• 
•• 

SEASON E 

1165 GAYS • 1167 DAYS • 1l55 OAYS •• 3 84 OAYS • 366 DAYS • 365 ilAY S ... 
1 62. 'l • 'l 55 .. 66.4 .'l 323 .. 18.6 • 7 26 •• 1 1Q q. 'l 2. 4 57 • 116.2 3.6 324 • 31t. 0 1.7 32 
2 4.'l • 7 226 • 5.2 .6 137 • . , .5 73 •• 2 7. 6 1.6 217 • 7.6 l.6 140 • l.O 1. 4 115 
3 2.6 .3 76 • 2.5 ·" 343 • • 5 • 4 83 •• 3 5.3 1 • 3 70 • 5. 'l .7 322 • 2. 3 1.0 338 
4 1. 6 • 3 292 • 2.0 • 4 1'lll • • 3 • 3 265 •• 4 2.4 .6 277 • 1.6 l.O 147 • 1.q 1.0 148 

•• 
•• 

SEASON D 

1044 CAYS • 10 37 OAYi • 1032 ùAYS •• 280 OAYS • 279 OAYS • 277 JAY S 
•• 

1 lt9. 3 .7 66 • ltll.8 .6 329 • 16, 1t .5 11 •• 1 'l 1. 1 1. 'l 66 • 'l'i. 7 2. 4 327 • 30, 'l 1.5 17 
2 6. 8 .5 310 • 8.0 .5 21 2 • 1. 1 • 3 26'l •• 2 13. 'l 1. 4 301 • 15.1 1.9 21'l .. 2. 8 1.0 28 2 
3 1. 6 ... 33 • 2.3 • 4 321 • • 7 .2 53 •• 3 3. 9 1. 0 50 • 2.7 1.0 320 • 2, 8 .8 78 .. • 7 .3 26'l • .8 .3 2Jl • • 3 • 2 311 •• 4 2. 2 .9 220 • • 'l 1. 2 213 • t.8 • 5 18 

• • 
•• 

ANNUAL Y 

3335 OAYS • 3324 OAYS • 3306 OAYS •• 894 OAYS • 1193 OAYS • 8'l3 OAYS 
•• 

1 68. 6 .5 53 • 70 • 1 • 4 320 • 20, 3 • 4 13 •• 1 1l 4. 4 1.6 54 • 118.8 1.8 31'l • 35.5 1.7 20 
2 ,. 2 • 4 246 • 6.5 .2 148 • 1. 4 .3 161 •• 2 10. 3 1.0 234 • 8.8 1.1 146 • 2,0 .8 160 
3 3. 5 • 2 84 • 3.1 . 2 347 • 1.3 .2 50 •• 3 5,3 • 'l 66 • 4 • 7 • 6 324 • 2, 1 .6 18 .. 1.4 .2 280 • 1. 5 . 2 183 • • 3 .2 277 •• 4 2.2 .6 257 • .6 • 'l 211 • 1. 4 .6 120 

•• 
N •• 
0 
w 
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