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Summary 

A new method, including programs, to determine extremely quiet reference 

levels for the separation of magnetic field obs e rvations in t o internal and 

external fields is de scribed. The method uses th e global magnet ic indices 

(AE, Kp and Dst), visual examination and filtering of the magneti c 

observations to determine very quiet nighttime levels; such levels have ve ry 

small perturbations due to the external sources. A regression analysis of a 

number of these levels, which . are determined over a year or more, is made to 

ascertain the undisturbed reference level and the secular variation. This 

reference level can be used for the calculation of the perturbations of 

external sources, while its secular variation ca n be used f or studies of the 

internal field. This reference level and secular variation are compared with 

those that might be determined from the quiet and all day me ans . The programs 

are written in CDC Fortran 5 (Fortran 77) and can readily be modified for . 

other computer systems. 

The magnetic field of the earth is continuously changing due to dynamic 

external sources and slowly varying internal sources. The accurale separation 

and modelling of these sources is an important goal of geophysics. A method 

is outlined to determine the very quiet nighttime level when all known 

external sources are minimal and consequently their magnetic fields are 

small. From an extended series of these quiet levels, the undisturbed level 
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and the secular variation of the internal field can then be determined. This 

undisturbed level is also ideal for the reference for obtaining perturbations 

due to external sources. The procedures are outlined and the programs are 

documented. 

The increasing demands for improved delineation and modelling of both the 

internal and external magnetic fields and their sources and variations require 

a quantitative method for separating the fields. Refined modelling techniques 

and improved observations during surveys and campaigns require reference 

levels with accuracies of a few nanotesla. Because of the few extremely quiet 

nights in high latitude regions, which are necessary for the analysis, the 

instrument must be stable over an extended period. This requirement is met at 

observatories where absolute measurements are frequently made, and undisturbed 

levels can be determined with accuracies of -s nT (Walker, 1982; Campbell, 

1980). The method might also be used with extended good variation data to 

determine the undisturbed levels for selected intervals . Howevcr, this 

accuracy may not be possible at such ternporary stations as there are sometimes 

drifts due to instrumental, sensor and pier changes. 

The method and analysis of the data for obtaining the quiet nighttime 

levels are discussed in the next section. This is followed by the method for 

the determination of the undisturbed reference level . These reference models 

are then compared with those that might be determined from the quiet and all 

day rneans to ascertain if they are significantly different. The last section 

briefly discusses sorne applications and programs for plotting magnetograms 

with the undisturbed reference level and the secular variation. The programs 

are listed in the appendix and the general procedure is shown in Fig. 1. Many 

of the subroutines were developed in- house or modified from other general 

purpose algorithms. 
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Quiet Nighttime Levels 

The separation of external and internal magnetic fields by selective 

sampling and filtering requires some understanding of the characteristics of 

each source. External sources are known to have short term variations with 

periods from seconds to a few days which are superimposed on semiannual, 

annual, 11 and the 22 yr Hale solar variations. Internal sources have 

long-term undulations and also possibly 11 and 3 yr variations . These 

periodic long-term variations cannot be readily separated, but with knowledge 

of the nature of the external source, samples can be taken when the external 

fields are minimal. These samples can then be further analyzed to reduce the 

effects of some external sources. The following procedure can be used to 

determine the quiet levels for the preliminary separation. 

(1) The initial selection of quiet nighttime intervals is made by a 

visual inspection of an extended series of the magnetograms. Generally, 

there are a few quiet intervals (Fig. 2a) associated with each 27 day 

solar cycle, which are suitable for further computer analysis. However, 

during the 2 or 3 years of, and for a couple of years after, the solar 

cycle maximum, the magnetic activity in high latitude regions is often 

significant for several months. At such limes it rnay be necess a ry to span 

two or three months before an acceptably quiet interval can be obtained . 

While these quiet nights rnay contain some disturbance which can be 

filtered, they should also have a few quiet hours when the activity is 

very low (i.e. maximum perturbation~ 10 nT). 

(2) The daytime must be avoided as the sunlit ionosphere is highly 

conductive at such times, which generally results in significant currents 
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and hence magnetic perturbations. During the summer high latitude 

stations are continuously sunlit or have a short night, and consequently 

are rejected by the program. During the late spring and early fall 

periods, when middle and high latitude stations have short nights, the 

nighttime interval is automatically reduced from 6 h to 4 h . 

(3) Slowly varying external sources, such as ring currents, cannot be 

readily identified by visual inspection of magnetograms . Magnelic indices 

can be used to determine intervals when these curre nls are minimal and to 

optimize the selection of quiet intervals. The AE index (Mayaud, 1980) is 

derived from the maximum positive (AU) and the most negative (AL) 

disturbances in the auroral zone. An index which is greater than - 100 

nî will probably be associated with asymmetric field - aligned currents. 

These could cause perturbations of -10 nî over a large region and hence 

such disturbances should be avoided. Similarly, the Kp index, which 

indicates disturbances in mid- latitudes, can be used as a guide for 

selecting quiet intervals. Nighttime intervals should be avoided when Kp 

is greater than -1+. The Ost index is an indication of ring currents 

which can cause disturbance over the entire earth . This index represents 

the average magnitude of the disturbance at low latitudes, while at high 

latitudes, disturbances due to ring currents may typically be half the 

value of the index. Thus intervals when IDstl is greater than 

-10 nT should be avoided. These indices are published in the IAGA 

Bulletin No. 38, while the Kp index is also published in the Journal of 

Geophysical Research. 

The maximum values adopted at any time, for these indices are 

subjective and will vary for each station, depending on its latitude and 
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the solar activity. Obviously, too stringent limits on the indices and 

visual selection criteria will result in too few, quiet, nighttime 

intervals. It is desirable to have values at least every 3 months or so 

in order to ensure that the observations are consistent and to determine 

the secular and any annual variations. A few intervals, when IDstl 

may range to 15 nT, may be required for some high latitude stations during 

long stormy periods. For routine operation, these extremely quiet 

intervals might be selected in conjunction with the 5 quiet monthly days, 

which are of similar character. 

(4) Finally, the filtering and standard deviation rejection criterion can 

be adjusted in the program. For high latitude stations low pass filtering 

with a cutoff at 2 or 3 hours is preferable . This might be extended to 

~4 hours for mid and low latitude stations. Nigh t time intervals are 

rejected if the standard deviation of the filtered data during the 

interval is greater than 15 nT for stations above 45° latitude. For 

stations below 45° this rejection level is 8 nT. 

The program, PQBLSV - preliminary quiet baselines and secular 

variation (Appendix A), first initializes the filter coeff i cients and 

other parameters, then successively reads the previously selected quiet 

days from cards and searches the tape for these days. The format for the 

data is that of the Earth Physics Branch's 1 min observatory data, but it 

could be readily modified for other data formats. The program then 

(1) determines the local nighttime interval from the station code, 

(2) checks for missing data, (3) calculates the daily average and its 

standard deviation, and (4) filters the data. Subsequently the nighttime 

average and standard deviation are determined and checked against the 
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rejection criteria. A weight proportional to the inverse of the standard 

deviation is assigned to this average. Finally, the data and the quiet 

nighttime levels are plotted for further visual checks (Figs. 2a and 2b) . 

This process is repeated for all the quiet days selected for analysis. 

The program presently accommodates 97 selected quiet days, over 4 years, 

from one station or up to 4 different stations, each of a year's data. 

The daily and nighttime averages, standard deviations, max i mum and minimum 

values are all listed. The station name , latitude, longitude, dat e and 

quiet nighttime level (average) are also put out on cards in t he !AGA 

format for repeat stations (see statement 300 of PQBLSV for de t ails) . 

These are subsequently used as input for the final analy s is of the 

reference level and secular variation in the next program . However, the 

last segment of the PQBLSV program also performs a line ar regression 

analysis in the EMR subroutine ACSOlS. This routine determines the 

preliminary undisturbed reference levels and the secular variations which 

are then plotted with the weights using the subroutine XYLGPL (similar to 

Fig. 3). 

Reference Levels and Secular Variation 

The quiet nightlime levels calculated from the previous program need 

further checking to eliminate any erratic values and to determine any 

irregular characteristics in the levels. The following outlines how the 

nighttime levels are first visually checked for consistency with the 

observations, then with each other, and finally on an annual basis . 

Occasionally, very quiet intervals will occur during the late evening to 

midnight interval, while substorms generally occur from premidnight to the 
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early morning. The plots of the observations and quiet nighttime levels made 

in the previous program are visually checked to ensure the computed levels are 

consistent with these exceptionally quiet periods. However, in high latitude 

regions an eastward convection electrojet also occurs at times in the 

premidnight sector, which is characterized by a slow increase in the field 

(shaded sections of X, Y and z components, Fig. 2b). This perturbation is 

often only a few nanotesla and it is sometimes difficult to identify. 

Generally, if the computed quiet level is within 5- 10 nT of these 

exceptionally quiet levels in the magnetogram it is acceptable, otherwise the 

day should be rejected. These computed levels might be manually corrected to 

that of these exceptionally quiet intervals for sparse periods of data, if it 

is obvious they have been offset by substorm activity. 

The computed quiet levels are used for a preliminary regression analysis 

(FBLSV, Appendix B) of the data. A stepwise regression analysis is best as it 

allows determination of the optimum coefficients for the model (i.e., IMSL's 

RLSEP). From a plot of these levels and of the quadratic function, a second 

check can be made for self consistency of the levels. Those levels, which 

have passed the previous test and are still more than twice the standard 

deviation from the regression curve, should be rechecked for possible errors 

and if erroneous they should be rejected. Such errors might be instrumental 

or they may occur in the referencing of the observations to the absolute 

determinations or they might also be due to some unusual external or 

environmental sources. Systematic steps or offsets of several adjacent quiet 

levels from the long term trend probably indicate an environmental (magnetic) 

change, which should then be investigated and removed if possible. 
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The second program, FBLSV, combines these new quiet nighttime levels with 

those from previous analyses of earlier data to determine the final 

undisturbed reference levels. An analysis is made of all the quiet levels, 

and those which are erratic or deviate from the new reference level by more 

t~an twice the standard deviation are rejected and the analysis is repeated 

until the standard deviation is similar to the expected error (~ 10 nî). 

The quiet nighttime levels are also plotted with the new reference level 

removed in order to reveal any systematic variations in the levels. They are 

also plotted on a superposed epoch (annual) basis for a visual analysis of the 

levels and a quadratic fit (regression analysis) is made to determine any 

seasonal variations (Campbell, 1983). 

The program reads the card output from the previous program, PQBLSV, 

which has been culled by the above procedure for extraneous quiet levels. 

These levels are compared with annual (all day) and quiet day means which are 

also read from cards and listed with the quiet levels. An analysis is then 

made of each component and other statistical parameters are also determined 

and listed using the subroutine ACSOlS. The quiet levels, annual means, and 

the reference level (regression curve) are subsequently plotted for each 

component (Fig. 3). The differences of the quiet levels and the annual means 

from the reference levels is then determined and plotled (Fig. 4) . The 

average of the difference of the all day and quiet day annual means are put on 

cards for subsequent analysis of the net external current systems. The 

program, AVSV (Appendix C) plots these differences (Fig. 5) and the secular 

variation (Fig. 6) from the updated subroutine QBLSV. The reference levels 

for the middle of the year are determined and also put on cards for secular 

variation studies and the updating of earlier surveys. Finally, the 
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differences of the quiet levels from the reference level are combined for a 

superposed annual epoch analysis. Such annual variations may be due to 

external sources (Campbell, 1983) or instrumental. A quadratic regression 

analysis is made of these values and both the levels and the regression curve 

are plotted (Fig. 7). Note, only the X component has a significant 

variation. The coefficients of the analysis and the statistical parameters 

are also listed. 

Comparisons of Reference Levels and Secular Variations 

Data frorn some observatories are thought to have errors of 5- 10 nT due to 

various instrumental and calibration errors and reduction procedures. Because 

of these errors and those in the determination of a quiet nighttime field, is 

this latter significantly different from that of say the quiet day means? The 

statistical F ratio tests can be used to determine if two functions calculated 

from two independent but similar data sets are different. However, such tests 

do not per se determine which curve or method is the best. This test is also 

used to deterrnine if the secular variations calculated from the annual mean 

differences of the nighttime, quiet day or the annual means are significantly 

different. 

A rigorous test of a fitted equation is cross verification of a second 

similar data set. The procedure is to fit regression curves to each data set 

and to the combined data sets and determine the residuals (Daniel and Wood, 

1979). The F ratio is determined from the sums of squares of the residuals of 

the combined sets (A) minus those of each individual set (8 and C) to the sum 

of the two data sets. The numerator is reduced by the number of variables (p) 
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while the denominator is divided by the combined number of observations 

(n+9.) minus twice the number of variables (2p). 

F 

A- B-C 
p 

B+C 
n+9. - 2p 

The regression analysis and the residual s ums of squares can be 

determined from standard routines such as EMR's ACS014 and ACS015 (see 

Appendix A) and the IMSL algorithms RLSEP, RLMUL or RLSEP . The F (p,n+9. - 2p) 

value at the 95~ confidence level for a quadrat i c function with about 50 

combined observations is ~2.8 . Thus, if the ca l culated ratio is greater 

than this F value the data sets are significantly different. 

The quiet nighttime levels were compared with the quiet day and all day 

annual means for 10 Canadian observatories. Generally, a quadratic func t ion 

was used, but a few components required only a linear function while for some 

others a cubic function could be used (Fig. 4, dashed curves). The F ratio 

comparisons for each of the three components for the period from about 1974 t o 

1981 for these observatories are listed in Tab l e 1. Those that are 

significantly different are indicated by an asterik (*). 

At subauroral latitudes (VIC and OTT) only the X component is 

significantly different while in the auroral zone (GWC, FCC, YKC and BLC), 

sometimes both the X and the Z components are different (also see Fig . 5). 

These subauroral differences are expected as the quiet day and all day means 

average in the Sq and Ost effects which are largest in the X component. In 

the auroral zone both the X and Z components are frequently perturbed by 

magnetic substorms, while the Y component is affected primarily by the smaller 
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perturbation of the more remote field-aligned currents. The Y and Z 

differences in the polar cap (CBB and RES) are probably due to the 

perturbation of more moderate substorms and cleft current systems. Comparison 

of the reference level with the quiet day level is better, nevertheless, 

generally one component is significantly different. Thus, as the quiet 

nighttime reference levels are physically more representative of an ideal 

reference and are generally significantly different from ones that might be 

determined from the quiet or all day means, it is concluded that they could be 

used for references. 

The secular variation is traditionally determined from the difference of 

the annual means but it could also be obtained from the quiet day or the quiet 

nighttime annual means. The solar cycle may contribute variations of -10 nT 

to the annual means and -S nT to the quiet day means, while the nighttime 

levels have standard deviations of 4- 9 nT. The secular variation was 

determined for the three data sets and then they were compared to ascertain if 

there was any significant differences. Regression curves were determined for 

each set (Fig. 8) and for the combined sets. The same F ratio test was used 

as for the references levels but because of the smaller data sets (-10 

samples) the 90~ level is used for which the significance is -2.s. The F 

ratios for the observatories are listed in Table 1 and it can be seen that, 

while the quiet day values are generally less than the all day values, they 

are all less than 2.5. 

The secular variation was also determined by differentiating the 

regression curve obtained directly from the nighttime levels (Fig. 8). This 

SV curve was generally consistent with those determined by the difference 
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method. However, in a few instances the curve obtained by differentiating 

indicated a different trend or curvature than those obtained by the difference 

method (Fig. 8, X component). This may be due to the longer series of data 

c~2 yrs) for the nighttime levels than for the annual mean differences which 

constrains it more than the means. 

The average standard deviation of the regression curves for each 

component (Table 2) was also determined for an indication of the variation in 

the data sets. The nighttime and quiet day values are comparable, but the 

standard deviation for the X and Z components of the all day means are 

slightly greater than the others. Thus, it is concluded that either the 

annual, quiet day or quiet nighttime values could be used for secular 

variation studies, but that the quiet day values appear slightly more 

consistent. 
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TABLE l 

F Comparisons of References and ~ecular Variations 

Station 

VIC 

OTT 

STJ 

MEA 

GWC 

FCC 

YKC 

BLC 

CBB 

RES 

Component 

X 
y 

z 

X 
y 

z 

X 
y 

z 

X 
y 

z 

X 
y 

z 

X 
y 

z 

X 
y 

z 

X 
y 

z 

X 
y 

z 

X 
y 

z 

* Signif icant difference 

References 

Quiet Day 

3.6* 
.2 

1.1 

2.4 
. 5 
.2 

3.1* 
1.0 

.8 

3.8* 
.4 
. 3 

3.1* 
1. 3 

.4 

5.5* 
.3 

1.1 

6.7* 
1.4 
2.7 

.4 
1.4 

.4 

.2 
4.0* 

.9 

.8 
3.8* 

13. 2* 

All Day 

16.0* 
1.1 

• 7 

7.3* 
. 5 
. 2 

7.8* 
7.3* 

. 5 

19.2* 
2.5 
1. 9 

15.5* 
1.0 
2.1 

29.3* 
.6 

8.4* 

27.8* 
4.3* 

11.0* 

2.5 
1. 5 
8 .0* 

. 5 
4.7* 

16. 5* 

.9 
6.4* 
3.7* 

Secular Variations 

Quiet Day 

.15 

.09 

. 72 

.26 

.01 

.15 

.01 

.29 

.11 

.06 

.49 

.25 

.09 

.03 

.02 

.04 

.os 

.06 

.01 

.33 

.02 

.07 

.15 

.01 

.02 

.60 

.10 

.16 

.47 

.05 

All Day 

.14 

.27 

.36 

. 70 

.02 

.10 

.02 

.60 

.17 

. 04 
1.00 

.41 

.16 

. 08 

.04 

.06 

.04 

.17 

.13 

.28 

.05 

.02 

.12 

.01 

.os 

.48 

.27 

.18 

.93 

.6S 



Component 

X 

y 

z 

- 22 -

TABLE 2 

Standard Deviations for SV Analyse~ 

Nighttime 

8.2 

5.4 

7.8 

Quiet Da_y__~~~~--~A~l=l"-'D~a=y~ 

8.0 9.4 

4.9 4.8 

7.7 9 . 4 

Possible Applications of the Undisturbed Reference Level 

The reference levels determined from the quiet nighttime levels have 

applications in the analysis and separation of internal and external fields 

including determination of their sources. These reference levels c an also be 

used to check the data from an observatory during the final processing stage. 

They might be used for better determination of the perturbations for improved 

forecasts of magnetic activity for special evenls or campaigns and timely 

synoptic presentations of activity. Further, the undisturbed reference levels 

are also physically more meaningful than those that might be determined from 

the "quiet day'' annual means (Fig. 4), which averages the Sq and other 

variations with the nighttime disturbances . Because these reference levels 

have a number of applications, it is recommended that they be used f or such 

special studies. A program for this is PMULFL (see Appendix D), which plots 

the undisturbed reference levels and the variations . 

This program first initializes various parameters for plotting and also 

the coefficients for filtering. It then reads the required day for plotting 

and searches the tape for this day. The reference levels for the day are 

obtained from the QBLSV subroutine and these values are then subtracted before 
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plotting the data. The coefficients for the reference levels were previously 

determined from the ; BLSV program. These baselines are also indicated on the 

plot. Finally, the data can be filtered and again plotted. Such plots are 

more meaningful with the additional baseline information, which can be used to 

qualitatively determine the perturbations. These can then be used for 

investigations of the nature and direction of some external current systems or 

for correcting local magnetic surveys for temporal variations. From a number 

of nearby stations, stack plots can be similarly prepared with reference 

levels before quantitatively determining the pe rlurba t ions and modeling of 

external sources. 
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Appendix A PROGRAH PCBLSVIINPUT•b,10UTPUT•3001TAPEl1TAPE,•INPUT1T4PE6•0UTPUT1240 
lTAPEZ1TAPE31TAPE41TAPE81TAPE91TAPE7•3001 250 

c 260 
C JK WALKER EPB/E"R OTTAWA PH 16131 995-,,45 HOD l/Z/84 270 
C THIS PROGRAH OETER~INES THE SHOOTHEO NIGHT TIHE LEVEL ON QUIET OAYS 280 
C AND PLOTS lol E "AGHETOGRAH TOGETHER WITH THESf LEVELS. FROH SEVERAL 290 
C LEVELS OETER"INEO OVER AH EXTENDED TIHE INTERVAL THE SECULAR VARIATION30D 
C IS ALSO CALCULATED AND PLOTTED. 31D 
C SUBROUTINES RECUIREDI CALCOHPS PLOTS, FILTL1 REVERS, AAS0031 SELSTH1 32D 
c PLOTLIB. PLOTcv. ACS0151 XLINPL 330 

Ol"EHSIOH TOTl411SOl411VHINl4l1VHAXl4l10ATl1440l1Sll440l1AVEl411 34D 
1FI14l1Tl99l1CAVE19914) 1XP(4)1TPC4l1Xl99)1Yl99l1Zl9911VTl99l18UFl9l350 

COMMON IDATl14401411"NVALl411SHARKl1440l1H"KCZ4l1SCNP(8l1SCSY"(8)1360 
llHDZl3l 370 

C FOLLOVIN G COEF. ARE FOR DATA AT 1 HIN SAHPLES 380 
C FOLLOWIN G OEF. FOR LOW PASSl30 HIN CUTOFFI BUTTERW ORTH FILTER 390 
C DATA Fil-l.64106610.6777301-le8lZll010.852595/1G/l0779,452/ 400 
C FOLLOVING COEF. FOR LOV PASSl60 HIH CUTOFFl BUTTERWORTH FllTER 410 
C DATA Fil-l.81387010e82386Z1-1•91253510e923071/1G/l51991.036/ 420 
C FOLLOWING COEF. FOR LOW PASSl120 HIH CUTOFFl BUTTERWOPTH FILTER 430 

DATA Fil-1.90513910.9077531-l.95804110e960728/1G/227714l.Z46/ 440 
C FOLLOVIHG CDEF. FOR LOW PASSl180 HIN CUTOFFl BUTTERWORTH FILTER 450 
C DATA Fil-l.9363451De93752,,-l.97243710.973639/1G/ll272~75.060/ ~60 
C FOLLOWING COEF. FOR LOV PASSC240 "IN CUTOFFl BUTTERWORTH FILTER ~70 
C DATA Fil-l.95210410e9,2773,-l.97948410,98013/1G/35234907.725/ 48D 
C FOLLOWING COEF. FOR LOW PASSl360 HIH CUTOFFI BUTTERWORTH FILTER 490 
C DATA Fil-1.9679631.9682631-1.9864281.986730/G/176361481.852/ 500 
C FOLLOWIHG COEF. FOR LOW PASSl480 "I~ CUTOFFI 8UTTERWORTH FILTER 510 
C DATA Fil-l.9759l31e9761021-l.98986l1e990031/G/55~2928~5.565/ 520 
C HO IS THE NUMBER OF GOOD OAYS OF A STATION FOR A GIVEH NUHBER OF YEARS530 
C IT IS THE TAPE NUMBER 5~0 
C TOPL COUNTS THE NUHBER OF YEARS THAT STATION HAS 8EEH RUN 550 

l1PLX1PLN1PLA1PLC1PL01XSH1XOIV1YSH1YOIV/ 'bO 
10.o,o.8,0.9,-10.,2.0,5.6,20.,2.e,12.11 570 

ISCALE•IPLOT•NOIND•leO 580 
INSS•4H CAN 590 
NOOEP•3 600 
CSC•8H0500CAN blO 
IHDSW•JDAY•O 620 

C FOR 10 M"/H USE HRLH•0.3937005J FOR 20 ""/H USE HRLH•0.787~015 630 
HRLN•0.3937005 640 
BUFlll•O 650 
CALL PLOTSl8UF1ll b60 
CALL PLOTC0.510.,1-31 670 
CAll FACTOR 1.6351 675 
LHDZlll•lHZ 680 
LHDZl2l•lHY 690 
lHOZl3l•lHX 700 

C STANDARD DEVIATION REJECTION LEVEL AND SECOND WEIGHT 710 
IT•O 720 

C IHITIALIZE FILTER COEFe 730 
DO 51 1•111440 740 

'1 DATIIl•O 7'0 
CALL FILTLIOAT1l1FII 760 

8 NO•O 770 
WT2•'· 790 
TDPL•O 800 
XOEC•HRLN/60. 810 
INU"•O 830 
SMARKlll•l.4 840 
KDA•O 841 
JOAY•O 850 
YEAR•36,. 860 

C INCREMENT THE NUMBEA OF YEAR AND THE TAPE NU"8fR 870 
TOPL•TDPL+l 880 
IT•IT+l 890 
DO 10 K•Z1144D 900 

10 S"ARKIKl•SMARKCK-ll+XDEC 910 
HMKl11•SHARK(l440l 920 
OO 30 K•l•B 930 

OO 20 1•113 940 
J•IK-11•3+1 950 
IFCJ.NEell H"KCJl•HHKIJ-ll-HRLN 960 

ZO CONTINUE 970 
M•IABSIK-9) 980 
SCSY"l"l•H•3. 990 
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1 
1 
l 
1 
l 
l 
l 
1 
l 
1 
1 
1 
l 
l 
1 
l 
1 
1 
1 
l 

1 
l 
l 

77 
78 
79 
BO 
81 
8Z 
81 
81t 
8, 
e6 
67 
88 
69 
qo 
Çl 
ç2 
q3 
H q' 
9b 
97 
98 
99 

100 
101 
102 
103 
lOlt 
105 
lOb 
107 
108 
109 
110 
Ïll 
112 
113 
11" 
11' 
116 
117 
118 
119 
120 
121 
1Z2 
123 
1 Zlt 
12, 
126 
127 
128 
129 
130 
131 
132 
133 
13" 
13' 
136 
137 
138 
139 
140 
lH 
1"2 
lH 
lH 
1"' 
lH 
1"7 
10 
1"9 
1'0 
1'1 
1,2 
153 
l H 
155 

c 
c 
c 
c 

c 
c 
c 

ON INPUT WE HAVE THE QUIET OAYS, AFTER THESE OAYS WE PUT A BLANK 
CARO IF lT IS THE END OF THAT STATION OR THE END OF THE INPUT 
CAROS, WE PUT A -1 lFTER THE QUIET DAYS IF THE FOLLOWING CAQOS 
ARE FOR THE SAHE STATION BUT FOR ANOTHER YEAR, 
30 SCNPIHl•HHKIJ-21-0,l 

READ IN QUIET DAYSI STATION, DAY OF YEAR, PLOT SWITCH, CARO NO 
SET IOAY TO ZERO AFTER LAST DAY AND NEG FOR NEW YEAR/TAPE 
2 READl51l001EN0•999ICOOE1IDAY1IPQBL1lCRD 

lFI IOAYl5199,lt 
C IF THE DAY READ IS NEGATIVE THEM THE STATION OF THAT YEAR IS 
C FINISHED AND THE PROGRAM WILL START ANOTHER YEAR 
C IF THE DAY IS 0 THEM THAT STATION IS FINISHEO PROCESSING AND 
C WE BRA~CH TO THE PLOTTING SECTION 
C IF THE DAY IS POSITIVE THEN WE PROCESS THAT DATA 
C WHEN WE FINO AN END OF FILE SITUATION WE CLOSE THE PLOTTING SYSTE~ 

100 FORHAT(Alt1Ilt1I41~0X1I6l 
~ ISD•O 

DAYS AND CHECK THE SEQUENCE OF THE DAY C INCREMENT NUHBER OF 
INUH•INUM+l 
IFIIDAY.GT.KDA) GO TO 9 
PRINT zei, 

28~ FORMAT(lH 1lQHDAY OUT OF SEQUENCEI 
GO TO 2 
KDA•IDAY 
TL•O 
IDAYl•IDAY-1 

991 
992 
993 
991t 
1000 
1010 
1020 
1030 
lOltO 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
11'0 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
lZZO 

c 1230 
C SEARCH TAPE FOR QUIET DAY 121t0 
C WE WILL SEARCH THE TAPE FOR ONE DAY BEFORE THE QUIET DAY 1250 
c sa THAT THE NEXT REAO WILL ACCESS THE APPROPRUTE QUIET ll60 
C DAY, 1270 

IFIJOAY-IDAYlllt017012 1280 
Itô REAOIIT1EN0•991IOENTT,JYR,JDAY1IHOR 1290 

IFIJDAY-IOAYlllt016012 1300 
C WHEN THE END OF THE TAPE IS REACHE01REGRESSION ANAYSIS 1310 
C AND PLOTTING IS DONE 1320 

60 IFIIHOR-23llt017012 1330 
c REAO QUIET DAY FROM TAPE 13'0 

70 OO 80 I•l121t 1350 
K•II-11•60+1 1360 
L•K+59 1370 

C WE NOW READ THE QUIET OAY 1380 
REAO(IT1EN0•991IOENTT1JYR1JDAY1IHOR,(IOATIJ1211IDAT(J,311IOATIJ1ll1390 

l1IOATIJ1ltl1J•K1LI lltOO 
80 CONTINUE lltlO 

20, FORHATllH 1I61I511tI513I61I813F6.0I llt20 
C INCREMENT HUMBER OF GOOD OAYS 1430 

NO•NO+l lltltO 
ISCALE •l llt50 
WT!NOl•l,O llt60 
IFINOeLEell THEN 1470 
JF(NO,EQ,llJYRB•JYR 1480 
IFIHOOIJYR11tl,EQ,OIYEAR•366, llt90 

c GET STATION NAHE AND COORDINATES 1500 
CALL SELSTN!IOENTT1NAHE1LATGR1LONGGR1LATGH1LONGGMI 1510 
OECODElb1lt001LATGRIFLAT 1520 
OECOOEl61lt001LONGGRIFLONG 1'30 
LATTH•FLAT•lOOO. l'ltO 
SDRJCT•l5 , 151tl 
IFIFLAT,LT,1t5,I SORJCT•8. 1542 
LONGTH•l360,-FLO~Gl•lOOO, 15'0 
LOCAL HIDNIGHT, EVENING AND HORNING TIHEIHINI 1560 
THIDH•FLONG•lt, 1570 
TEVNG•THIOH-180, 1580 
T"ORN•THIDN+180. 1590 
PRINT 2051IDENTT1JYR1JDAY1IHOR1L1I1IDAT(L1211IDATIL1311IDAT(L111 1600 

11IDATIL1411THIOH1TEVNG1TMORN lblO 
IFlINUH,LEell PRINT 2ZD l6ZO 

220 FDRHAT(60Hl STNID NANE YR DAY HOUR OBS HISO AVE SD 1630 
l "IN HAX WT COI l61t0 

END IF 1650 
89 JYRTH•IJYR+JOAY/YEAR+,00071•1000,+,5 1660 

T(NOl•JDAY+IJYR-JYRBl•YEAR 1670 
c CHECK FOR SUNLIT OR TWILIGHT CONDITIONS AND REJECT OR REDUCE IHTERVAL1680 

IFlJDAY.GE.lOO.A~D.JDAY,LE.26'1 THEM lb90 
IFIFLAT,GT,71t1ISD•l 1700 
IFIFLAT.GT,5,ITL•60. 1710 
END IF 1720 
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156 H IF IJOAY,GE.140o4NO,JOAY,LE.ZO'I THEN 1730 - 2 7 -
1 1'7 IFIFLAT,GT,55,llSD•l lHO 
1 158 IFIFLAT,GT,4,,ITL•60, 1750 
l 159 E NO IF 1760 

lbO 76 TE•TEVNG+TL 1770 
lbl TM•Tl10RN-TL 1780 
lllZ IFINO,GT,971 GO TO 98 lHO 
l ll3 IFI IPOBL, GT ,OI GO TO 88 1800 
lll4 c 1810 
lb' c CHECK FOR MISSING DATA 18ZO 
lllll OO 72 J•l•l 1830 
11l7 7Z IOUIJ1H •OUI J 1 18~0 

lll8 DO 86 I•l13 18,0 
169 PUSO•O 1860 
170 OO 82 J • 1' l 1870 
171 OUI JI •IOATIJ1 Il 1880 
17Z SIJl•OATIJI 1890 
173 c FOR Il1S DATA USE ÇQ99 IN FOLLOllING ST UE"EN T 1900 
lH IFIOATIJl,GE,90000ol THEN l'HO 

1 175 MISD•PUSO+l 19ZO 
l 176 SIJl•O,O 1930 
l 177 END IF 1Ç40 

178 0z CONTINUE 19'0 
179 IFIMIS C, GT,10001 ISD•l 1960 
180 IFl11ISO.LEol4001 THEN 1970 
161 c 1980 
182 c DETERl1INE DAILY AVERAGE & STANDARD DEVIATION l 990 

1 183 CAll AAS003IOAT1S1TOTIIl1AVEIIl1SOIIl1VMINIIl1VM4XIIl1l1ll 2000 
l le4 OO 83 J•l1l 2010 
1 185 IFIOATIJl,GT,90000.IOATIJl•AVEIII zozo 
1 le6 83 OATIJl•OATIJl-AVEIII 2030 
1 187 PRINT Zl01IOENTT1COOE1JYR1JO&Y,IHOR1l1MIS01AVEIIl1SOlll1VMINIIl1 Z040 
1 198 lVMAXIIl1Tl1ICRD ZO'O 
l U9 c 2060 
l 190 c FILTER DATA TO REMOVE TRANSIENTS ETC 2070 
l 191 C&ll FILTLCOAT1l1FII 2080 
l 19Z C&ll REVERSCD&T1S1l1GI 2090 
l 1q3 CAll FILTLID&T1l1FII ZlOO 
l 194 CALL REVERSIDAT1S1l1GI ZllO 
l 1Ç5 DO 84 J•l1l 2120 
1 lÇb OATIJl•DATIJl+AVEIII Z130 
1 197 c DETERMINE NIGHT TI11E AVERAGE & SO ZHO 
1 198 84 IFIJ,LT,TE,OR,J,GT,TMISIJl•O,O 2150 
1 1Ç9 CAll AAS00310AT1S1TOTlll,&VEIIl,SOlll•VMINlll1Vl1AXIIl1l1ll Zl60 
l zoo IFISDCll,GT,SDRJCTllSO•l 2170 
l 201 IFISDlll,GT,llTZIWTINOl•0,5 Zl80 
1 zoz 11NVALIIl•AVEIIl+o5 2190 
1 203 CAVEIN01Il•AVEIIJ zzoo 
1 Z04 IFISOIIJ,GT,SDRJCTJISCALE•Z 2210 
1 Z05 NHOR•CT11-TEl/60,+,5 2220 
l 206 END IF 2230 

Z07 llTINOJ•l,/SOIIJ 2232 
208 8b PRINT Zl01IOENTT1NAME1JYR1JO&Y1NHOR1l1"ISD1AVEIIl1SOIIl1V"INIIl1 2Z40 
Z09 lVMAXIIl1llTINOI ZZ50 
ZlO ZlO FO~"ATClH 1I61All.I514I51F7,01F5.012F7,01F,,l1I91 2Zb0 
Zll FF•SORTICAVEIN01ll•CAVEIN01ll+CAVEIN0,21•CAVEIN01Zl+CAVEIN0.31••zl2Z70 
21Z PRINT 2101IDENTT1NAME1JYR1JOAY1IHOR1l1MIS01FF1TE1TM ZZ80 
213 IFIISO,fO,llPRINT 2301SDRJCT 2Z90 
ZH PR.INT 232 Z300 
215 c PLOT ~AGNETOGRAM AND QUIET NIGHT Tl"E LEVEL 2310 
216 232 FORIUTllH J 2320 
217 230 FOR"AT158H DAY REJECTEOJ MISS, DATA, SUNLIT OR STANDARD OEVEATION 2330 
218 1GT1F~.OI 2HO 
Zl9 c PUNCH UNOISTURBEO lEVELS FOR SV STUOIES Z350 
220 IFF•FF+,5 2360 
221 IFCISD.NE,11 THEN 2370 

1 222 IFIIDENTT,EC,15Z65,0R,IDENTT,EQ,007296,QR,IDENTT.EQ,l~Z,ll THEN Z 3SO 
2 2Z3 llRITEl713001CSC1NAME1l&TTH1lONGTH1JYRTH,"NVAlC311MNVALIZJ1MNVAlfllZ390 
2 ZH 11IFF 2400 
2 2Z' ELS E 2410 
2 Z2b 94 WPITEl7,3001CSC1NAME,LATTH1LONGTH1JYRTH,"NVALIZl•MNV&ll311MHVALIJIZ,20 
z 227 11IFF Z430 
2 zze END IF 2440 
l 229 END IF 2450 

230 92 IFIISO,EO,llNO•N0-1 H60 
Z31 300 FORMAT!A81Al01llX1Ib1171IS1I716X1I51I61I'> 2470 
ZlZ 400 FORMATIF6,ZJ ?480 



ZB IFIISO.E0.11 GO TO Z H90 - 28 -
Z34 86 CALL PLOTLB(NAMEtJYRtJDAYtlSCALEtlNSSI 2500 
235 CAll PLOTCVIISCALE1IMOSWI 2510 
Z36 GO TO 2 2520 
237 98 PRINT Z501NO 2530 
238 250 FORMATllH tl3117HOAYS GT DIMENSION! 2"' 0 
239 NO•N0-1 ZH2 
HO c 2550 
Hl c LINFAR REGRESSION ANALYSIS OF OUIET LEVELS 2560 
zu 99 XMIN•YMIN•ZMIN•70000, 2'70 
243 XMAX•YMAX•ZMAX•-50000, 2580 
ZH DO 90 I•l1NO 2590 
245 Z<I l•CAVE<I1ll 2600 
Z46 XIIl•CAVEII131 2610 
2'17 YII l•CAVE 11121 2620 
20 XMAX•AMAXllXMAX1XIIll 2630 
249 XMIN•AMINllXMINtXCill 2640 
250 ZMIN•AMJNllZMIN1Z(Jll 2650 
251 YMAX•AMAXllYMAX1YIIll 2660 
252 ZMAX•A~AXllZMAX1Z<Ill 2670 
2'3 YMIM•AMINllYMIN1YIIll 2680 
2H 90 WRITEl8IT<Il1CAVE<I1ll1CAVE<I1ll1CAVEII1211WTIIl 2690 
2'5 CALL ACS0151N01NOIN01NOOEP,IPLOTt8t6l 2700 
256 REWINO 9 2710 
257 c 27ZO 
258 c PLOT QUIET LEVELS AND LINEAR REGRESSION FIT 2730 
259 REAOl9180,81 2HO 
260 TOPL •TOPL •YE Ail 2750 
261 TP(ll•l 2760 
262 TP121•TDPL 2770 
263 Z81•80+Bl•TPl11 2780 
264 Z82•BO+Bl *TPl21 2790 
2b5 XPlll•AMINlCZMINtZBl1ZB2l 2800 
266 XPIZl•AMAXlCZHO , ZBl1Z82l 2810 
2b7 XSH•TD Plll00,+,05 2820 
268 CALL XllNPLC21TP1XP1PlX1XSH1XOIY1YSH1YOIV1~14HTIME1l1lHZI 2830 
269 XPlll•ZBl 2840 
270 XPCZl•ZB2 2850 
271 PRINT 2401 ZMIN1ZMAX,XPCll1XP<2l1BOtBl1<ZCil1I•l1121 2860 
27Z HO FORMATllH 15F7,01Fl0.3112F7.0l 2670 
273 CALL XLINPL<21TP1XP1PL01XSH1XDIV1YSH1YOIV10101010l 2880 
274 CALL XLINPLCN01T1Z1PLCtXSH,XOIV1YSH1YOIVtOt010tOI 2890 
275 RE AOC 91eo.81 2900 
276 XBl•BO+Bl•TPlll 2910 
277 X82•BO+BlHPC21 zno 
278 XPCll•AMINlCXMINtXBl1X8Zl 2930 
279 XPl21•AMAX1CXMAX1X8l1X82l 2940 
2eo CALL XLINPLC21TP1XP,o.1.xsH1XDIV1YSH1YOIV10101l1lHXl 2950 
281 XPIZl•XB2 2960 
2ez XPll l •XBl 2970 
2n PRINT 240tXMIN1XMAX1XPCll1XPl211B01BltlXIIltI•l•l21 2980 
284 CALL XlINPll21TP1XP1Pl01XSH1XDIV1YSH1YOIV10101l1lHXl 2990 
285 CALL XlINPL(N01T1X1PlC1XSH1XOIV1YSH1YOIVt0101010l 3000 
286 REAO 191801 81 3010 
287 Ylll•BO+Bl•TPlll 30ZO 
2ee Y82•B0+81tTPl21 3030 
289 XPCll•AMINl(YMIN1YBl1YB2l 30~0 
290 XPl2l•l"AXlCYMAXtY811YBZl 3050 
291 CALL XLINPL121TP,XP,o.1,xsH,XDIV1YSH1YOIV10101l1lHYl 30b0 
292 XPCZl•YBZ 3070 
293 XPll I •YBl 3090 
294 PRINT 2401Y"IN1YMAX1XPlll1XPl211BOtBl1IYIIl1I•l112l 3090 
295 Clll XLINPLIZ1TP1XP1PL01XSH1XDIY1YSH1YOIV10101l1lHYI 3100 
29b CALL XllNPltN01T1Y1PlC1XSH1XOIV1YSH1YDIV10101010I 3110 
297 XPlll•OoO 3112 
298 XPl21•1,0 3114 
299 CAll XLINPLCZ1TP,XP,O.l1XSH1XDIV1YSH•.5,YDIV10101Z12HWTI 3116 
300 CAll XLINPLIN01T1WT1PlC1XSHtXOIVtYSH•.5,vo1V10t010tOl 31ZO 
301 CALl PLOTIXSH+.51-YSH•3, 1-31 3130 
302 PRINT 2911INUM 3HO 
303 PRIHT 2B21NO 3150 
30~ IFINO,LT.97lGO TO e 3160 
30, 281 FORMATllH 12ZHTOTAL HUMBER OF OAYS • .r 3 l 3170 
30b ZBZ FORMATllH 127HTOTAL NU"BER OF GOOO OAYS •tl31 3190 
307 999 CALL PLOTCo.o. o .o,9991 3190 
308 END 3200 
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SUBPOUTINE FILTL IX1IS1FI) 

FIL TER VERSION Z 

5450 
'4b0 
5't70 

SU~ROUTINE WHICH DOES THE RECURSIVE FILTERING1 
IUSE Sg FILTER F~R BAN~-PASS FILTERlNGl 
IS DATA POINTS A~E IN VECTDR X 
FILTER CDEFFICIE~TS ARE IN FI 

FOR LOW PASS FILTER5480 
5490 
5500 
5510 
,520 

DIMENSION Xl!Sl1FIC411Cl3l 
OATl F~DL01FCHK/Q,,O.OOOOOl/ 
H003CI NOEXl•INOEX-ICINOEX-ll/3)•3 
IF (ABSIFHOLO-FIClll, GT.FCHKIWRITEC6,3) 
F HOL 0 • FIC li 

SHRT UP FILTER 
XIHZ•Xlll 
XI•l•XC 2) 
XI•X (3) 

Cll)•XIMZ 
CCZl•XIMl+Z,C•XI~Z-Filll•CCll 

CC31•XI+2,0•XIMl+XIMZ-FICll•CIZl-FIIZl•CC 11 
Xlll•Clll 
XCZl•CC2l+2,0•CCll-Fil3l•Xlll 
Xl3l•Cl3)+2,0•CC2l+CCll-FlCll* XIZl•FIC4l• Xlll 

FllTER REMAlNING POINTS 
DO 2 I•41IS 
XIMZ•XIMl 
XIHl•XI 
Xl•XCll 
ll•MOD31 Il 
I Mll •M003 C I-11 
1"2L•14003Cl-2) 
CCill•XI+2,0•XIMl+XIM2-Filll•CCIMlLl-FllZl•CIIM2LI 
XCII • I ILl+Z,O•CIIHlll+CCIMZll·Fll31•XCl·ll-Fll41•XII-21 
IWRT•O 
DO 1 K•l13 
IF IC IKloEC.O,Ol IllRT•l 
CONTINUE 
IFIIWRT.EC.llWRITElb12DllI1C 
f0RMATl3H I•1I613ClX1ElZ,bll 
CONTINUE 
RETURN 

FORMAT C "OENTRY TO FILTL, VE CTO R HAS LENGTH"1l61" AND 
l COEFFICIENTS APE"14Fl0.6) 

END 
SU9ROUTI NE REVERS IX1TEMP1lII1GI 

5HO 
5550 
55~0 

5570 
5580 
5'90 
560 0 
5610 
5b20 
5630 
561t0 
5b50 
5b 60 
5b70 
5680 
5690 
5700 
5710 
57ZO 
5730 
5HO 
57'0 
57b0 
5770 
'780 
5790 
5 600 
5810 
5620 
5830 
561t0 
5650 
5660 
5670 
5680 

FILTER58\JO 
5900 
5 910 
5920 
5930 
591t0 

SR TO PEVERSE TI~E SERIES AND DIVIDE 8Y MID-BAND GAIN OF FILTER 
SERIES IS IN X A~O IS RETURNEO TO X 
TEMP IS TEMPOPAPY STORAGE VECTOR, OF HALF THE SIZE OF X 
III NO, OF POINTS IN X 1 ASSUMED AN EVE N NUMBER 
G MID-BAND GAI ~ OF FILTER1 FROM SR GAI N 

OI~ENSION XIIIIl1TEMPIIII/Zl 
N•llI+l 
II•III/Z 
IV•II+l 
PUT X!l TO Ill/ 2 ) INT O TEHP(l TO III/ 21 
DO 1 I•l.I I 
TEMPII>•nil/G 
CONTINUE 
PUT XCIII/2+1 TO IIII INTO XCIII/Z TO ll 
OO Z I•IV1III 
J•N•I 
lCIJl•Xlll/G 
CONTPWE 
PUT TEMP(l TO III/Zl INTO XCIII TO III/2+1) 
OO 3 I•l1 Il 
J•N-I 
XIJl•TE~PIII 
CONTINUE 
RETUR'l 
END 

5950 
59b0 
5970 
5980 

6000 
6010 
6020 
b030 
60 1, 0 
6050 
6060 
6070 
6080 
b090 
6100 
bllO 
blZO 
6130 
61't0 
6150 
6160 
6170 
6180 
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1 
2 
l 
4 

' b 
7 
e 
9 

10 
11 
lZ 
1) 
14 
1' 
lb 
17 
111 
19 
20 
Zl 
2Z 
23 
24 
B 
21> 
27 
Zll 
29 
)0 
31 
H 
3J 
H 
3' 
36 
37 
:u 
u 
40 
41 
H 
4l 
44 4, 
4t. 
47 
411 
49 
,0 
51 
'2 ,3 
54 
55 
56 
'7 

'a 59 
60 
61 
62 
6) 
64 6, 
66 
67 
68 
69 
70 
71 
72 
13 
74 7, 
76 

SUllROUTINE IYLGPLCN1l1Y1Al1XSH1IDIV1YSH1YOIV1NSX1XNA"E•NSY1YNA~El 1950 
C PLOTS ON CALCO"P EITHER LO,, SE"ILO' OR LINERlY 19b0 
C FOR U GT 0.9 NO &US IS PLOTTEO 1970 
C FOR H EQ ONE & RECTANGLE IS PLOTTED 1980 
C IF Al GT 2.5 A CHACTEll IS PLOTTEO WITH THE LIME 1910 
C IF Al L T 2.5 A C'lACTER IS ONL Y PLOTTEO ZOOO 
C IF Al EQ D.O ONLY THE &XIS IS PLOTTEO 2010 
c IF .u eao., AN X TYPE AXIS IS PLOTTED 2020 
C IF Al GT 20. A OASHEO LIME IS 'LOTTEO 2030 
c IF Al EQ 0.1 THEN NEW AJIS AND PLOT A80VE OLD PLOT 20~0 
c IF Ar GT o.5 AND LT o.9 THEM NEW fRA"E AND GllAPH PLOTTED 
C NEWXDIV AND YOIV ARE CALC FOR LOG PLOTS 201>0 

OI"ENSION XIN•211YIN+2l 
DATAXL1TL1XLl1NT1Y"IN1Y"AX1l"lN1X"AXIO.,o •• o •• o,99.,-99 •• 99.,-99./20BO 
IFIABSIAXl.GT.0.9) GO TO 1 2090 

C OETER"INES SCALE AhO INCRE"ENTAl LOG l+Y VALUES AND STORES THE" 2100 
CAll SCALGll1ISH1N.ll 2110 
CALL SCALGIY1YSH1N1ll 2120 
XHINL•X(N•ll 2130 
Y"INL•Y(N+ll 21~0 
XOEL U•Xl~+21 Zl50 
YDELTA•YIN+21 2lb0 

10 IF(Al.Nf,0.9.ANO.Al,NE.O.O,ANO.NT,NE.OI GO TO 15 
12 Xl•Xll ZlBO 

CAll PLOTIXL1YL1•31 2190 
CALL LGAXSIO.o.o.o.xNAME1-NSX,XSH10. 01XIN•ll1XIN•2ll 2200 
CALL LGAXSlo.o.o.o.YNA~E.~SY1YSH,90.01YIN•ll1YIN•21l 2210 
CHL LGUSCo.o.nH.lH '11ISH.o.o.xlN•ll1X(N+Zll 22ZO 
CALL LGAXSIXSH,o.o.1H .-1.YSH190.01YCN•ll1YIN•21l 2230 
NT•l 22'0 
ll•YL•XLL•O,O 2250 
llL•AHAXllXlL1XSH+4,0l 22b0 
IFCABSIAXl.LT.0.61 GO TO 99 2270 
Nl•N+l 22110 
N2•N+2 2290 
ICNll•XMINl 2300 
YINll•T"INl 2310 
XIN2l•XOElT& 2320 
YIN2l•YOELTA 2330 

15 lINTTPE•AX 23\0 
lNTEG•ABSIAl) 23'0 
CALl lGLIHIX1Y1NtloLINTYPE.INTEG10I 2360 
GO TO Q9 2170 
ENTRY JLOGPL 2380 
IFIABSIAXl.GT.0.91 GO TO 6 2390 
CALL SCAlGIX1XSH1H1ll 2'00 
CAll SC&LEllY1YSH1H1l1YOIVI 2410 
X~INl•l(N+ll 2'20 
Y~lNl•YIH•ll 2'10 
XDELTA•XIN+2l 2~\0 

YDELTA•YIN+Zl 2'50 
Xl•llL 2460 
CALl PlOTIXl1Yl1•31 2'70 
XL•Yl•Xll•O,O 2'80 
XlL•A~AXllXLl1XS'l+~.OI 2~90 

CALL lG•rs10.o.o.o,xNA~E.-Nsx,xsH,o .o,x1 H•ll111N•2>1 2500 
CAll AXISlCO.o,o.o.YNAHE1NSY1YSH190.01YIN•ll1 YIN•Zl1YOIVl 2510 
CALL LGAXSI0.01YSH1lH •l1XSH10.o.xcN•ll1XIN•Zll 2520 
CAll &XISllXSH10.01lH ·-l1YSH19o.o.1.0E•531YIN•211YDIVI 2530 
IFIABSIAXl.LT.0.61 GO TO 99 25~0 

~ Nl•H•l 2550 
N2•H+Z 25.bO 
l(Nl l•l~INl 2HO 
XINZl•XOELTA 2580 
YCNll•Y"lNl 2590 
Yl,.Zl•YOELTA 2600 
LINTYPE•AX 2610 
INTEG•ABSl&XI 21>20 
CAll lGllNIX1Y1H1l1lINTYPE1JNTEG1-lJ 2bl0 
GO TO 9q 26'0 
ENTRY XlINPL 2650 
IFIA!SIAXl,GT.0.91 GO TO 7 2b~O 
CALL SCALEllY1YSH1H1l1YOIVI 2670 
CALL SCALElll,XSH, ... 1.xo1v1 2680 
IFIABSIAJl.LE,l.l.OR.NT.EC.OIGO TO 5 2690 

1 Nl•N+l 2700 

30 -



7T NZ•N•Z 2710 - 31 -
78 1( .. 1 l•XMINL 2no 
79 X(N2)•XOELU 2730 
80 'l'CN 1> •'tlll NL ZHO 
Ill Yl .. Z l •YOEL TA zno 
e2 GO TO 4 2760 ., 

' HT•l 2770 
84 • UII .. L•X<N•ll Z780 
8, roELTA•X(H•21 2790 
u YllINL•Y(N•ll 2800 
91 YDEL U•YIN•21 2810 
88 XL•ILL 2620 
89 XLL•O.O 2830 
90 IFIAX.NE,D,laANO,AX.NE,0,91 GO TO 3 
91 30 CALL PLOTC0.01YSH01-31 ZB~ O 
9Z YL•YL-YSHO 26 60 
9) X IN•l l•l,OE•'3 2870 
9• GO TO 40 2860 
9, 3 CALL PlOTIXL1YL1-3l 26 '1 0 
96 YL•O.O 2900 
97 •O XL•O,o 2910 
98 lll•AllAXllXLL1XSH•4,0) 29ZO 
99 IFIAX,E0.0,51 GO TO 9 2910 

100 CAll AXISllo.o,o.o,xN&ME.-NSX,xSH,O.o,x1N•ll.XIN•Zl.xOIVI 29~0 
101 CALL AXISllo.o.o.o,yNAllE,NSY,YSH190.0,Y(H•ll1Y(N•211YOIVI 2950 
102 CALl AXISl<0.01YSH1lH 1l1XSH10.011.0E+5310.01XOIV) 2960 
103 CALL &XISl(XSH,c.o.1H ·-l1YSH190.o.1.0E•5310.01YOivl 2970 
10• IFC&x.eo.0.9)X(N•l)•XMINL 2980 
10, GO TO 4 2990 
106 9 CALL &XlSl(0,01YSH/Z,01XNAllE1-NSX1XSH10.01XIN•ll1XIN•Zl1XOIVI 300 0 
107 C&Ll AXIS11XSH/2,010.01YNAllE1NSY1YSH190,Q,y(N•ll1YIN•211YOIVI 3010 
108 4 &l•&BS l .U l 3020 
109 L•&eS IUI 3030 
110 IFIAL,LT.o.bl GO TO QQ 3040 
111 IFIAX,GT,-Z,5.A~O.&X,Lf,z,51 CALL LINEIX1Y1N1l1010l 3050 
llZ IF(Al,LT.-Z,5lCALL LlNEIX1Y1N1l1-l1ll 3060 
lll IFCAX,GT,Z,5.ANO.Al,LT,ZO,)CALL LINECX,Y1N1l1l1LI 3070 
11' IFIAX,GT,ZO.ICALL OASHLIX1Y,N1ll 3060 
11' 99 oqN•YllIN•9Q, 3090 
116 X~AX•YllAX•-Q9, 3100 
117 YSHO•YSH 3110 
lU END 3120 

l SUBROUTINE PLOTLS INAME1IY~1IOAY1ISC&LE•ISSI H90 
2 COllllON IOATl1440,4) 1MNVALl4l1SMARKl1440),HllKIZ411SCNPIBl1SCSYMl8l13520 
) lLHD l 1 3 l 3530 

' c s &RllAYS 3HO 

' c 3550 
6 c ,,,,,PLOTTING THE SCALE PIARK 3560 
7 c 3'70 

• YOISP•t;,5 3'BO 
9 XOISP•O,O 3590 

10 CALL PLOT llDlSP,YOISP13l 3600 
11 lllK• ~::J lSP-0,3 3610 
u XNU~ •O, 0 3C>20 
u OO 10 1•116 3610 
1' c CALL SYllBOL IXOISP1YDISP10.l0117190.01-ll 3C>\0 
1' C&ll TIKSIXDISP1YOlSP10ol1-90,) 3650 
16 ÇALL NUllBEP (XllK1YOISP10ol1INUM10.01-ll 3C>60 
17 IF (I,EQ,6) GO TO 20 31>70 
u CALL PLOT IXDISP,YOISP131 31>80 
19 XNUM•XNUIHlOoO 3b90 
zo YOlSP•YOISP+0,)917007874 HOO 
Z1 CALL PLOT CXCISP1YDISP,ZI 3710 
zz 10 CONTINUE 3720 
Zl zo XDISP•XOlSP•0.1 3730 
H CALL SYllBOL IXOISP1la510.Z1NAME190.01lOl 3HO 

2' CALL SYllBOL IQ99,,999,,0.Z51ISS190.0131 3750 
26 CALL CLOUE CIOAY1lYR1MNTH1IDATEI 3760 
27 IDlSP•XOISP+0,3 3770 
21 OTF•FLOATllDATe) 3760 
Z9 CALL SYl'IBOL CXDISP,1.5,o.z,11NTH,90.015l 3790 
JO CALL NUMBER 1999,,999,,o.z,0TF190.01-ll 3800 
Jl YEAR•FLOU 1 lYRI 3810 
JZ c CALL SYllBOL C999,,999,,Q,Z173190.01-ll 3620 
n C&Ll SYllBOLl99901999,,Q,Z146190,,ol 3830 
H C&Ll NUM9ER C999,,99Q,,O.Z1YEAR190,01-ll 38~0 ,, CALL SYllBOL (999,,999 •• o.z.5H u.r.,90.0,51 3850 
36 SNUMB•FLO&TCISCALE1•5.0 3860 
n CALL SYllBOLl9'19.,999,,0.21lOHSC&LE VAL.,Q0.,101 
38 CALL NUl'BER (9QQ.,999,,0.Z,SNU~B,90,01-ll 3880 
39 c CALl SYllBOL 1999,,999,,0.z,e<i,90.o,-11 3890 
40 CALL TESl999a1999,,0,Z190,) 3900 
'1 C&ll WHEREIXXl1YYl1FCTI 3910 
u CALL SYllBOLCXXl1YYl1DoZ13H/Mll,90,013l 39ZO 
0 c CALL SY1'80L (999,,999,,0,213H/ Mll ,90,0131 3930 
u RETURN 39~0 ,, ENO 3950 



l 
z 
J 
4 

' 6 
1 
8 
9 

10 
11 
1Z 
13 
H 
1' 
16 
17 
18 
19 
zo 
11 
zz 
Z3 
H 
H 
2b 
11 
ze 
29 
30 
31 
H 
J3 
H ,, 
36 
31 
38 
)Q 
40 
41 
H 
0 
H 4, 
46 
47 
48 
49 ,0 
'1 
H 
'J 
'4 

" ,6 
'1 

'8 ,9 
60 
61 
62 
6J 
64 6, 
66 
61 
69 
69 
10 
11 
7Z 
u 
14 
1' 
76 
17 
78 
79 
80 
81 
u 
8) 
114 

" 86 
e7 
ee 
89 

c 

e 
c 
c 
10 

c 

zo 
30 

40 

c 

c 
c 

,0 
c 
60 

70 

80 

90 
100 
c 

SUBIOUTIHE PLOTCV lISÇtll•lHOS~I 1200 
DIMENSION FDATllHOI. YSHFTIJI 1230 
CDMMOH IDAT(144C,4),"NVAll41,SMAAK(144011HMK(241,SCHP(811SCSYMl8l11240 

llHDZlJI 1250 

LBL•ZHBL 
1•3 
YSHFTII l•l·' 

•••••LOOP STARTS HERE 

CONTINUE 
BVAL•FLOAT(MNVAL(lll-127.0•l•bb 
IF 11.ro.21 8VAL•BVAL•50 

SCALES DATA 
DO 40 K•ltlHO 
IF IIOATIK1I).GT.90000.0A.IDATCK1Il.E0,99991 GO TO 20 
GO TC 30 
FOATIKl•99999.0 . 
GO TO 40 
DISTUA•FLOATCIDATIK1Ill-8Vtl 
FDAT(Kl•YSHFTIIl•DISTUR/1127.0•ISCALEI 
C ONT IHUE 
YOSP•YSHFTlll+l.bb 
QBL•YSHFTlil•IMNVALIIl-8VALl/ClZ7,0•lSCALEI 
CALL SYMBOL C0,7oOBLoD.Z,LHDlllloO,O,ll 
CALL SYMOOL 1999.1999.,Q.4,l91D.01-ll 
CALL SYH80Ll999,,999 •• o.2.2HUL.o.o.z1 
CALL SYMBOL (999.,999,,0,31bZ10.0oOI 
FllNV•MHVAL C 11 

OETER"lNE QUIET 8ASELINES AND PLOT THES E LEVE LS 
CALL HUMBfAI0.5,0BL-O.l10.Z1FHNV.o.o.-11 
CAll SYH80l (0.71YSHFTlll10.2.LHOZIIl·0.01ll 
CALL SYMBOL (999,,Q99,,0,Z1LBL10.01ZI 
DO 44 K•l114401l' 
C&LL PLOTCSHAAKIKl,QBL,31 

44 CALL PLOTlSMAAKIK+51,Q8L1ZI 
UPS•YSHFTlll•Z.50 
lFIFOATlll,GT,8,5,oA,FDATlll.LT.O,ll FDAT l ll•YDSP 
CALL PLOT 1 SHAR~lll1FDATCll1J) 
FLLil"•O.l 
IF 11-11 b0o5D.b0 
FLLI~•YSHFTIIl-1.Z' 

PLOTS DATA 
OO lOD K•21144D 
TMPVAL•FOATIKI 
IF (THPVAL.NE.99999,0I GO TC 70 
IF IK,GT.14391 GJ TO 100 
FDATl•FDATlK+ll 
IFlFDATl.GT.90000.0I GO TO 100 
IF (FOATl,GT.8,,1 FOAT1•8,, 
IFIFOATl.LT.0.11 FOATl•O.l 
CALL PLOT IS"A~~IK•ll,fDATl,31 

GO TO lOD 
IF ITllPVAl.LT,lJPSI GO TO 60 
JF (î"PVAL,GT.9.51 T~PVAL•9.5 
INDSll•l 
GO TC 90 
IF ITHPVAL.GT.FLLIHI GO TC 90 
IF (T~PVAL.LT. 0.11 TMPVAL• O.l 
INDSW•l 
CALL PLOT CS~IRKIKl,T~PVALoZI 
CONTINUE 

J •I 
I•l+l 
IF<I.E0.411•1 
IF CI.EO,J) GO TO 120 
YSHF TIIl•YSHFTIJl•Z.,5906 
GO TC lD 

llbO 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
lHO 
ll'O 
l3 b0 
1170 
1380 
1390 
1400 
lHO 
14 20 
llt3 0 
14'0 
14,0 
l4 b0 
lH O 
1460 
1490 
1,00 
1510 
1520 
1530 
l '40 
1550 
151>0 
1570 
1580 
1590 
lbOO 
lblO 
11>20 
lb 30 
lb40 
l b50 
l bbO 
lb70 
1680 
lb90 
1700 
1710 
17ZO 
1730 
1740 
17'0 
l7b0 
1770 
1780 

C PLOTS 9&SELtNES 

1790 
1800 
1810 
1820 
1830 
1840 
18'0 
181>0 
1870 
1660 
1890 
1900 
l 'HO 
1920 
1930 
19~0 
1950 
l9b0 
1970 
1990 
1990 
2000 
ZOlO 
2DZO 
2030 
2040 
20,0 
lObO 
2070 
2080 
zo;io 
ZlOO 

C •••••PLOT THE TlHE "ARKS 
lZO l•I 

c 
c 
110 

uo 

CALL PLOT (H"Klll1YSHFTIIl,31 
DO 110 K•l124 
C&LL PLOTIHMKCKloYSHFTllloZI 
CALL SYMBOL IHHK(K)1YSHFTIIl10.1.11,o.o,-21 
C&LL PLOT (H"K(Kl1YSHFTIIl131 
CALL TtKSIHMKIKloYSHFTIIloO.loO.I 
CONTINUE 
C&Ll PLOT ISHARKCll,YSHFTlll1ZI 
CALL PLOT ISMARKlll1YSHFTl11,31 
DO 130 IH•l1 8 
C&LL NUHBER lSCNPllHl1l.Z10,Z1SCSYM(IHl1D.01-ll 
CONTINUE 
S?H•SHIRKl14401+Z.O 
C&ll PLOT lSZl"10.01-31 
RETURN 
END 
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1 
z 
3 
4 
5 
Il 
7 
8 
9 

10 
11 
1Z 
13 
14 
1' 
16 
17 
18 
19 
zo 
Zl 
22 
Z3 
Z4 
2' 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
31> 

1 
2 
3 
4 

' 6 
7 
8 
9 

10 
11 
12 
13 
14 
1' 
16 
17 
18 
19 
zo 
Zl 
2l 
23 
Z4 
z' 
lb 
Z7 

1 

2 

3 
4 
5 
6 
7 

8 

SU8ROUTINE GMSYMS(XM1YM1HT1ANGI 
DIMENSION XNIZOl1YNIZOl1XTl511YT(511XGIZOl1YGl201 
DATA ~Nl.21.41.51.,51.551.551.b1.11.91l.l11.311•51l.551l•b1 

ll.611• ' .1.5511.5211.1111.61 
DATA YN/l,511.351l.Z1l •• 0.1l.11·151l.41l.'9511.511.481l.371 

l l.31l.l1l.01.71.51.31.o •• 01 
DATA XT/0.11.11 •• 1.12.1 
DATA YTtZ.512.510.012.512.51 
DATA XG/0.1.251.41.51.621.681.71.71.651.51.381.41.421.51.71.81 

l.'111 •• 1.211.5/ 
0 AT A YG 12. I 2. q, 2. 8 I 2. 7 I 1. 5 I l o 31 1. 12 I 1. 0 I • 1,, • 15 I • 0 I • 31 • 5 I • 7 2 I l • l z I 

11.1.1.511.6511.8511.5/ 
ENTRY TES 
X•Xll 
Y•Yll 
IFIX.NE.99'1,.0R,Y,NE,Q9'1,) GO TO 10 
CALL WHEREIX1Y1F:TI 

10 CONTINUE 
NPl•ZO 
HT•ABS(HTI 
FACT•HT/2,5 
CALL PLOTCH(FACT1ANG1Nll1XN1YN1X1Y1HTI 
NM•5 
CALL PLOTCHIFACT1ANG1NM1XT1YT1X1Y1HTI 
Il ETUR N 
ENTRY GAMMA 

Y•YM 
IFIX.NE.999,,0R.Y.NE,999.I GO TD 5 
CALL WHERE(X1Y1FCTI 

5 CONTINUE 
NM•20 
FACT•HT/2,0 
CALL PLOTCHIFACT1ANG1NM1XG1YG1X1Y1HTl 
RETU~N 

END 
SU8ROUTINE AAS003141S1TOTAL 1 AV~K1~u1v"1"1•M•A1"u1hv1 
DIMENSION Alll1Slll1TOTAllll1AVERlll1SDlll1VMIN(ll1VMAXlll 
OO l K•l1NV 
TOTALIKl•O,O 
AVERI Kl•O,O 
SO(Kl•o.o 
VMINIKl•l,OE75 
VMAX(Kl•-l,OE75 
SCNT•O,O 
OO 7 J•l1NO 
IJ•J-NO 
IFISIJll 21712 
SCNT•SCNT+l,O 
OO 6 I•l1NV 
IJ•IJ+NO 
TOTALIIl•TOTALIIl+A(IJI 
IF(A(lJl-VMINIIll 3141'9 
V"INl!l•AIIJI 
IFIAIIJl-VMAXIIll 1>1615 
VMAXl' l •AIIJl 
S 01 I 1 • S D ( I l +AC I J 1 •Al I J 1 
CONTINUE 
DO B I•l1JiV 
AVERIIl•TOTALIIl/SCJiT 
SDIIl•SQRTIABSllSDIIl-TOTALIIl•TDTALIIl/SCNTl/ISCNT-1.0 111 
RETURN 
END 

4810 
'9820 
4830 
4840 
4850 
48110 
4870 
4880 
'9890 
4900 
'+'ll 0 
4920 
'9930 
49'90 
4950 
491>0 
4970 
4980 
4990 
5000 
5010 

' 5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5UO 
5140 
'150 
5160 
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l 
l 
3 
4 

' b 
7 
e 
Q 

10 
11 
12 
13 
14 
15 
16 
17 
18 
1Q 

70 
21 
22 
23 
24 
25 
26 
27 
28 
2Q 
30 
31 
32 
33 
34 
35 
3b 
37 
3A 
3Q 
40 
41 
42 
1,3 
H 
45 
ltb 
47 
48 
4Q 
50 
51 
52 
B 
~4 

55 
5b 
57 ,8 
'Q 
60 
bl 
b2 
b3 
bit 
b5 
be> 
b7 
b8 
bQ 
70 
71 
72 
73 
74 
75 
76 
77 
7P 
7Q 
eo 
~1 
?2 
93 
ei. 
85 
eb 
~7 

ee 
89 
90 
Ql 
<n 
93 
QI, 

Q5 

c 
c 

SU3ROUTINE ACS0151NGA51NOINC1NODEP1IPLnT,LUN1IOTl 
SUAQ OIJTINE AC501' IFOP'1ERlY KNOllN Vi rLU-FFl 

PURPOS ~ CO~PUTE LINfAP STEP-lll~F REGRESSION 
c • • • • * •••••••••••••••••••••••••••••• 
C 9A5~0 ON A C0'1PUTEQ PROGPAM llRITT•N ~y OR. K. W. 5'4IllIE 
c AND '4'10IFIEO 8Y HOllAQO SQMFRS AND GEnrF r&'1ERON OF THE 
c (rJ'4PIJTfO ~c IE~CE CFNTRE. ENERGY '4Pll;S A'lr PfSOUPCES 
c •NTFOE1 INTO coc 6400 fMPlI81 Ffqou4oy, 1Q72 

c 
nr~~NSION S<ltl14ll1SUM(4ll150(411.X(4ll,CQ(40),AV(4011TORD(4011 

H ( 401 , T ( 4 0 l , NOP D ( 4 0 l , SE? ( 40 I, Y ( ?0 l , A OH> ( 4 0 I 

C •• CH•C~ •10 FQROP CONDIT!ON5 
c 

c 

IFIN O!N'l.GT.ltOl GO TO 4444 
IF('lnCEP.r,T.201 GO TO 5555 
NP • N1TND 
!C0••3 
N • •rnqs 
Tl'J • r~esCTOTl 

H\IIND l'J"I 
PU!Nn Q 

c ••• 
c 

c 

c 

c 

c 

OO 122'> 
11RITF c rn, 
FO~'IATI "l 

IJKl~ • }, NOOEP 
QlOI IJKL'1 

c 1111/f 1 

5 IJT • C' • 
011 1 I•l,'lP 
NOROCil•T 
NPt • NP•l 
OO 2 t•l1NPl 
~U~lll •O. 

O'l 2 J•I•NPl 
SIT,Jl•CI. 

11n 3 fPTV•l•N 

0 E P E N C E N T 

Q'lQO QtAOCLUNl IYC!l1 I • I• "IP), (Y(fl, r • l• NOOEPI, llT 
QQQI X('lP} 1 • Y( IJKUll 

SllT•SllT+\IT 
Dr:J 3 I•l,NPl 
A•X([I 

QQQ2 Sll~ C il •SUlllil+U\IT 

Or:J 3 J•l1'1Pl 
3 S 1 ! • J 1 • S ( l, J ) +A• X ( J 1 • llT 

Q1Q4 i•T • 5('1Pl,'1Pll - SUM(NPl)tt2/SWT 
or.;t•IO LUN 

llPITE (T0,41 
4 FO~~AT(47H VAlllA8LE AVERAGE VALUF AND ~TANDAPD DEVIATION/) 

OO ~ I•l,NPl 
~IJ~IIl•~Ullltl/SllT 

D Vi C 1 • $00 T ( ( S ( I, l 1 -S llTt SUI' C T 1••21 I ( SIJT-1•1 1 
IF<OISC1151,52,52 

51 \IRTTEIT0,531DISC1 
53 F')Q~AT<lH01"FIRST SOUARF ROOT rs NEGATIVE •"1E17.10 
52 CO'ITINUE 

S()IIl •SOU ((S!I1ll-SllHSU'41Il••211cwr-1.11 
5 llRITF(I01bll1SUM(Jl,SO(Jl 
6 Fl'JR~ATC3X1I315X,El7.lO,lX1El7.101 

C \IO[Tf([O, Q9Ql 
QQQ FOR'4AT(//////I 

01 R I•l,NP 
C IJPIT"II0,711 
c 7 FO~l'AT(/42H CORPEl6TION roEFFtCIFNT 8ETllffN VARTA~LES.t314~ AND l 

A•S U ~!TI 

Co ( t 1•S1 T .Y l-SllT•A••z 
S<I1Tl•l. 
~ • l +J 
l)O 0 J•K t"lPl 
S < l , J l • ( (SC t, J 1-S11 T •US U'4 C J l 1 I ( S llT-1 • 1 l /CS 0 1 I,. Sn! J l 1 

C \IRITf (( ll,Q ISII1Jl1J 
C q FOQl'AT(lY•El7.l01lOH----------•I41 

e CONTINUF 
c 

c 

NP~l•NP-1 

l)n lf' T•l,'lPM} 

:" ~ l J J•'<, NP 
li) ~11.fl•S(T,Jl 

TC1T•(', 
t(IFT•SllT-1. 
ss~-r. 

OO 24 !PIV•l1NP 
'IMAX•O. 
'10 12 l•IPJl/,NP 
R•Sll1NPll••Z/SII1II 
tF(Q-R'4AYll21121ll 

1t ll~AY•R 

"lftT•I 
12 C'l'lTTNIJF. 

blQO 
bi!20 
6230 
6240 
b2'CI 
bi!bO 
b210 
6280 

b310 
6320 
b330 

b3b0 
6370 
1>3RO 
6390 
6400 
b'lO 
6420 
64~0 
6441) 
6450 
61tb0 
b470 
b4SO 
b4QO 
6500 
6510 
6520 
b530 
6540 
6550 
6560 
6570 
6580 
b5QO 
bbOO 
6610 
6620 
bb30 
66'0 
6650 
b6b0 
bb70 
bb80 
b6<ln 
6700 
6710 
t.720 
6730 
6740 
6750 
6760 
6770 
6780 
67QO 
6800 
6810 
b~20 
6830 
6840 
68'0 
b~bO 

6870 
6880 
b~QO 

6QOO 
6Ql 0 
e.920 
bQ~O 

691,0 
bQ50 
bQbO 
6970 
~QBO 

b9QO 
7000 
7010 
7020 
7030 
70110 
7050 
7060 
7070 
70PO 
70<l0 
nno 
7110 
7120 
7130 
7140 
71~0 
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'lb 
'17 
'18 
Q9 

100 
101 
102 
103 
lOlo 
105 
10., 
107 
108 
tO'l 
\l i. 
l 11 
11> 
t 1 3 
11" 
11' 
116 
117 
118 
llQ 
120 
121 
122 
123 
124 
125 
126 
127 
128 
12Q 
130 
131 
132 
133 
134 
13' 
l3b 
137 
l'. R 

1 : , 
14 () 
14 1 
142 
1 4 3 
\44 
145 
146 
147 
1't ~ 
14Q 
150 
1'1 
H2 
153 
154 
l" 
156 
157 
158 
15Q 
160 
Hl 
162 
163 
11>4 
165 
lb6 
11> 7 
168 
lbQ 
170 
171 
l7Z 
173 
174 
175 
17~ 
177 
1 7 ~ 

: 70 

c 

c 

c 

c 

K•N('RQINEXT) 
NORDINEXTl•NOROIIPTV> 
NrJRO( IPIVl •K 
Inon1 IPIV) •K 

SSQ• S~Q +<ST•QMAX 

'llJ 13 J•l1NPl 
~&'/<•SINEXT1Jl 

~l~ElToJl•SIIPIV1J> 

13 SIIPTV1J)•SAVE 
on 14 î•loNP 
S&Vf•SI r.~EXTl 
Sllo~ElT)•SIIoIPIV) 

i.·. C"( ! . T>JV ):s c::t.vr 

;) :a ~ ( •ri, 11 . 1 Il y v) 

": t : "). " . 1 ;) .. ·J l • l • 

'l'J 1~ J•lo'lPl 
15 qrPTVoJl•51lPIVoJl/P 

OIJ B K•loNP 
fF(IPIV-Kllb,lR1lb 

lb P•~IK1IPIV) 
S (K ,Y P!Vl •O, 
DIJ 17 J•l,NPl 

17 Sl~1Jl•S(K,J)-P•SCIPIV0Jl 

18 CIJNTP.lllF 

"'• 

5 · 

SSD•Sq-ssq 
I')l=O•tDFT-IPIV 
FOl=O•IDFD 
Sl'O•SSD/FDFD 
BD•SUMINPl> 
YY • SOINPll 
&•lOO,•Q~AX+,005 

AV( tPIVl •A 
I•lOO.•A 
A• I 
TOT•TOT+AllOO, 
OO 19 I•l.YPIV 
K•JnQQ( I) 
8IIl•YY•SII1NPll/SOCKl 
OISC? -~ CRTISMO•SIIoll/CR(K)l 

) •T t ( : ,.., t ~ ,.. } '"'\ r C:: c? 
..• • r ( 1 ·-~ ' - " ... r : r \! :-' 

... 'i ' TT j 'l 
< : q• l•' 'J•lT I S" •<I ! .JI 1 :0 1 ~ ) 1 
T(')•'(î)/<l=R(Jl 

! Q '' ) w I l ~ - l_ f r ) ' f' li"" ( Il ) 

FP!V•IPIV 
~'1R•SSR/FPIV 

F•SHR /$11') 
IF IS10l57,57o58 

57 ll?IT f: C!Oo5QlS~D 

59 FOQM~TClH01"SMO 
5~ CO'ITINllF 

A•S~QT (5'10) 

IS ZEPO OR NfGjT!VE AND ••ofl7,10) 

7160 
7170 
7180 
71QO 
7200 
7210 
7220 
7230 
THO 
7250 
7260 
7Z70 
7'-80 
720 <' 
7 311<' 
B10 
73'<' 
7330 
7140 
7HO 
7360 
7370 
7380 
73QO 
7400 
7410 
7420 
71130 
71t40 
7450 
7460 
7470 
7480 
HQO 
7500 
7'10 
7520 
7530 
7'40 
7550 
75f:O 
7570 
7~0" 

15QI' 
7'-00 
7"1" 
7"2 (1 
7~3C 

7"40 
765<' 
H6C 
7670 
7680 
76QO 
7700 
7710 
17ZO 
7HO 

c ••• 
c 

IO INPUT AS NEGATIVE, PRINT ONLY FOQ LAST STAGE 
7740 
7750 
7760 

c 
QQB 

c 
c 

c 

IF( IOT.LE, 0 
!F((!PIV I 2 t 
FQQ~AT( "l"l 
llR! TE 1 I01 Q9Q) 

.AND, tPIV , NE, NP) GO TIJ 24 
2 ) ,NE. IPIV ,OR. IPIV .GE.12> 

7770 
llQITECIIJ• QQ8l 7180 

77QO 
7800 
7810 

llQ[T ro.201tPIV.~ O 78?0 
20 FllQ~AT(l74 REGRESSION STAGE,I31lOX,l6HCONSTANT TER~• ,F.17.10111067~30 

lH VARIABLE OROER REGRFSSTON CnEFT STANDARD ERQOR OF COEFT T•V7840 
?ALUE F~R COEFT•O PRnPOPTI ON OF VARIATION/) 7850 

OO ?1 T•l,IPIV 7860 
IFCYPIV.~C.NOINOIPUNCH 4Ç2,YORDCil1~Cil 7870 

492 FOQ~ATCI213X1El7.10) 7880 
21 WQITEII0•2!lIORDCil1I1~II),SEBII>•TCil1AVCil 7~90 

22 FOQ~ATC3XoI31bX1I3o3X1El7.lOo2X1El7ol018XoE17,l0•4X,El7ol0) 7QOO 
c IFCIPIV.EQ,NOINOIPUNCH 4Q3o80 7Q10 

403 FO~'IATl5X1El7.lOl 7Q20 
llRITECTOo23lIP!V,~<Ro5MRoFolOFO,~Sn 7Q30 

23 F~R~AT(4~00FR18X,3HSSP117Xo3HMSRol8X1lHF,11x,3HoFE,1x,34s~E/lX•I3•7Q40 
l 3Yt El 7.1013XoEl 7.101H1 El 7.10'11• I4o3X, El 7.10) 7Q50 

. ~ [T" (!n,?5)<•"') ,J'lFT,<<f,T 'lT .6 7Clti0 
75 ~1 ,~ rT(l~ J . ~x , ~~y~: ,1 n~ .~ u ) ~T ,7v, 1~~ (T,17~.~~rnr,17y,~ ·~5cn1~Y,Fll.7QA~ 

1 l '"' t 1 Y • f ''" t l '{ t :i { -: 1 7 • 1 "\ • ? V ) l 7 q Of'I 
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l • l 
! p' 
183 
l 84 
165 
lAb 
187 
18S 
1 e Il 
190 
1 Ill 
lQ2 
l ll3 
194 
lll5 
1 Qo 
1Q7 
lll8 
199 
200 
201 
202 
203 
204 
205 
20b 
207 
208 
201l 
210 
z 11 
212 
213 
2H 
215 
2lb 
21 7 
21° 
219 
220 
221 
222 
223 
?24 
22' 
226 
227 
228 
22Q 
230 
231 
232 
z 33 
234 

1 
z 
3 
4 
5 
~ 
7 
8 
Q 

10 
11 
12 
13 
14 
1' 
H> 
17 
18 
l'i 
20 
21 
22 
?3 
24 
25 
2b 
27 
28 
2Q 
30 
31 
32 
33 
3't 
35 
36 
37 
38 
39 
.. o 
41 
42 
"3 
44 
.. 5 
41> 

"1 1.. () f • 1 , ' · p 

r~< t . • J , Jpr, 1J11 °1:i" fîl· q <Jl 
4•' CO~T!NUE 

'Jl!THC~l 8J ,(QOQDCil,T•l•>IP) 

PL J T-8ACK UPON PEOUEST c •••• 
c 

I<!IPL1T.~<,4,ANO.TPL OT ,NE,31G O 

\IOTH<IQ,26) 
TO 1271 

2ô FOO~AT (ll')HO PLOTBiCK//// " 
lQE~T OIFFFRENCE!O~S - CALCI 

KNT•Q 
su~sa•'J 

OR~ ERV ED DE PENDENT 
PEO-CENT"// l 

6010 
8020 
8030 
qo40 

CALCULATED OEPEN8050 
8060 
8 070 
1!060 
POQO 01 2~ t•l,N 

RUl)ILU'l) !XCJ), 
Y'IPl • YltJKll') 
SAVE•~'.] 

J • l• NP), (Y(J), J • 11 NODEP), WT 8100 
8110 
8120 
~130 
6140 
8150 
8160 
1!170 
8190 
6190 
8200 
8210 
8220 
8230 
8240 
q 250 
8 260 
8270 
A280 
8 290 
8300 
8310 
A320 
831!' 
q340 
A350 
q3M1 
0370 
83PO 
8190 
81tC'O 

O'J 27 J•J ,NP 
Ka!OQ I) ( JI 

27 ~AVE•~AVf+ B CJl•Y(K) 

YY • ~'IPl - SAVE 
A"l"l • ABSCXNPll 
IFCANPl .LE, 1,E-10) GO TO 2000 
PCT • YY I ~NPl • 100, 
GO î " 2222 

20::>0 
2222 

PCT • -10000000000, 
ï.'lNTPlllF 
JF!!PL 'J T,E0,3lGO TO 31 
ll~!TF!I0,291XNP1, SAVE,yy, PCT 

2Q FO~MiTC3~1El7.l0,3X,E17,10,,•,E17.lO, 5X, 
31 CONT!t<UE 

SU~SO•$U~SO+YY•YY 

KNT•KNT+l 
2R CON TINUE 

$IG•~OQTfSUMSO/CKNT-2ll 
ll~ITECT0.30)qt; 

30 F1~MATC140,"STANDARO DEVIATION•"oFlOoll 
, r 1l \ 0 l lf'l 

1~21 C il~ T l~ ~ IE' 
12?1') cr;~nw1r­

r.r T,J 7777 
c 

V'1!T«I:J , ~~66) NOT>1n 

F 15.21 

c •• 
c 
44 44 
bb~b F'JQMAT( .. NUMqER 'JF INDEP êNl)EN T VARIA9LE~ •".I8 ... 

5555 
88R8 

7777 

c 

CHA~ MA•TMU~ PEQMTTTEO OF 50"1 
GO T1 7777 
WOITEIIO, 6888) NOOEP 
<O~MATC " NUM~fR OF DEPENDENT VAOIARLFS •"•TB• 

CHAN MA~IMUM Pf PMITTED OF 100") 
CONTINUE 
REllJND LU'l 
Q ET IJO N 
E'lD 
suaqnuTI>iE 

IS GPElTER T94l0 
8420 
8 430 
8440 

TS GRFATER T8450 
8460 
8470 
e .. 110 
8490 
8500 
43'10 

c ••••• T4TS SURQnUTINE PEPFOPMS A TABLE LOOK UP FQR NA~E GEnGRAPHIC 
c ••• ,,ANO GF~MAGNFTIC co-nROINATES OF A STATI ON FROH GIVEN IDI 

"360 
4370 
BBO 

DI~EN5ION NCRC361,LAGRl361•LAGHC3 b l•L OG PC3bl,LOGHl3bl,IC ODEC 36l 
DATA NCQ/lOHDTTAVA ,lOHST,J OHNS ,lOH~EANQOK ,lOHVTCTORTA 

l10HCHURC4TLL ,104~AKfP LAKE,lOHCA•AQIOG[ •lOHGV, qTVEP , 
2104Pé~LT, qAY •lOHYfl, KNIFE1lOMWHtTF5HELL•lOHAlfQT 

1 HlO 
"420 
"430 
lt"40 
H50 

31D4GlfNLF.A •104HOULD BAY ,lOH PE LLY RAY ,lOHRANKIN TLT1 
4104E~K I~n PNT1lOHBACK .l04GILLAM .lOHJSLANO LKE1 
510~T40~PSON ,104FT SFVEP.N •l04JOHN~ r, N PT,10HS&f4S HAR?,104CAPE PE 
6QRY,\04INUVI~ ,\OMARCTIC VIL•l OHFT YUKON 1lOHCOLLF GE lOHT 
7ALKëFTNA •l0HN 1RM AN VEL,l04FT 5I~PSQN,l04FT SMITH •l0 4 LYNN LAKF , 
qlo~qDULOEQ 1\0H Nn 5TN I 
~ATA lAf.Q/7H 45,4 N,7H 47,~ N,7H 

l~H b4,3 N,74 bQ,l N,7H 55,3 N,7H 
27H 4Q,75N,7H 82,5 N,7H 49,b N17H 
37H 61,1 N,7H 57,7 N,7M 56,4 N17H 
474 72 ,46N,7H 72,00N17H 70,15N,7H 
•74 64,~BN,7H 63,30N,7H b~.2RN,7H 
67H 40,\3N,7H I 

54,h >1,7~ 48,• N,7H 5P,6 N, 
74,7 N17H ~2.• N, 
76,2 N,7H 68,5 N,74 
53,ll N,7H ~5,7 N17H 
~8,35N,7H li8,l3N,7H 
ôl,87N,74 60,00N,7H 

62,A N, 
56,0 >1, 
6ô,57N, 
56,85E, 

DATA LAG~/7H ~7.0 N17H 58,7 N,7H hl,9 N,74 54,3 N17H 68,R N, 
l7H 73,0 N,7H 76,7 N,7H 66,8 N,7H ~1.1 N17H 6Q,l N, 
27H 59.~ N,7H 85,7 N,7H 5~,5 N,7H 79,1 N,74 78,7 N,7H 73,0 N, 
374 71,1 N,7H ~7,P N,7H 6~,5 N,7H ~4,0 N,7H ~5,4 N,74 h6,q N, 
474 7f,94N,74 75,20N,7H 73,BQN,74 70,60N17H 6R,OQN,7H 66,80N, 
57H ~4,77N,7H 62,96N,7H 69,31N,7H 67,31N,7H b7,31N,7H 66,00N, 
~7H 49,04N,7H I 
OAT~ LOGQ/74 75,55W,7H 52,7 w,7Hlt3.3 w,7H123,4 v.7H Q4,1 w. 

17H Qb,O w.7H105,0 w.7H 77,75W.7H ll4,9 w,7Hll4,5 w. 
274 Q•,25w,1H 62.5 v,7H 97,l w,7Hll9,4 v,7H 89,8 w,7H ll2,1 w, 
374 04,1 w,7H Q4,2 w,7µ ll4,7 w.7H 94,7 w,74 q7,q w,7H q1,o v, 
474ll8,30W,7H12~.30W,7H124,67W,~H133,72V,7Hl4,,57W•7Hl4,,28W, 

57Hl48,o•w,1Hl50,10W,7H126,85W,7H121.3PW,74111.,8W.74101.05W, 
674105,33W,7H I 

DATA LOGM/7H35l,5 f,74 21,4 F,7H300,7 f ,7421l2,7 F.,7Hl2?,~ Fo 
174314,8 =•7H21l4,0 f,7H347,2 E,7H2P7,7 F,74292.~ E, 
274325,2 E17Hl6A,7 E17H323,J E17H255,4 E,7H318,4 Eo7Hl22,2 e, 
374320.~ F.,7H323,Q f,7H323.1 E,7H324,4 F,74319, 3 ~174333,0 f, 
474271.o~E.742bo.15E174270,QllF174'b5,60<17H255,15E,7H257,64E, 
~7H257,14E,7425~.91E.7H276,~4E17H286.91<,742Q9,qze,7H31~.q7e, 
674317,40~,7µ / . 

4470 
44RO 
44QO 

4')10 
4520 
lt530 

4590 
4600 

41>10 

OAîA ICODE/4S"Zlf,42307135245.41237.312oo.267.64.217.~5, 4b30 
1~52~2.1,205,t8246,402~~.00129a,4~zo1.14241,21210,2r2be. 4 
229266132266134265136265134262t34?77.1724l,18235120235.?2226.227.14. 
321~1~.~5212.20210,25233,7A71q,1024q,337•Q,50 2~~.000000 1 
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47-
48 
lo'l 
,0 
51 
5Z 
53 
54 
55 
5b 
,7 
58 
5Q 
bO 
bt 
1 
2 
3 
4 
5 
b 
1 
8 
Q 

10 
11 
12 
13 
1" 
15 
lb 
17 
l 8 
lQ 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
2'l 
30 
31 
32 
33 
H 
35 
36 
37 
38 
3'l 
40 
"1 
42 
43 
H 
1,5 
4b 
47 
1,q 

loQ 
50 
51 
52 
53 
54 
55 
51> 
57 
58 
5'l 
bO 
bl 
bZ 
b3 
blo 

b' 
66 
b1 
bA 
6Q 
70 

D'J 10 JJ•l • 35 
I•<JD ,'l ,,!CODE(JJll GO TO lC 
I STN•JJ 
c;o TO 20 

10 CO'IT! NIJF 
I~TN·~'> 
!F(! Q, E0 ,352'o2.0Q,IO.f0,35247l ISTN•3 
!F(T D ,E0,~~2~51 ISTN•7 

20 'J~"F•'JCQ(lSTNl 
l ur,o •L A(.Q ( TST'J l 
LO'lr.r.Q•Lnr,Q!ISTNl 
LAfr"•LAGM<ISTNl 
L O ~ GG ~•L O~ ~(!STN) 

HT ,J'; 'I 
fW'\ 

SU,O ] UTTNE OPl~V!ID1JYRtJDAY1NAME10ql1SVl 

C J~ ~Al~ER f Pq/fMR OTTAWA ~13-QQ5-~545 

CT4IS RO ' lî ! N~ '.lETfR14lNES T'lf UNDTSTUo•FO BASFlINES FOR T'lE ORS ERV&TOR!ES 
C FQ ~ ~ T4E SECLAO VAR!ATIO'J COEFFICIENTS FOR EAC'l OBS, 
c •••• A'JQ F10 OUIET •ASEL!NFS ANO ~V F~o EACM CO~PONENT 

r. FQo T4E PFO!O~ l'l73-1Q8l F~Q M~ST OBSfQVATOoIE~ 
Dl~ENS!ON ICODE!l4l10BC!l413),SVl!l413l1SVO(l4•ll,SVC!l4,3lt 

1NCo(J4l,O~l(3l.SV!3l 

O&T& 'l~Q/"RAKEP l AKE"1"0ESOlUTE ~"•"'1f111LO qAY "•"'1EA•PJO~ "• 
l"VICTOaIA "•"W4ITFSMFLL"•"GT ~'lALE "•"nTTAWA "•"YELLOWKNIF"1 
2"5T J04NS "•"ALERT •,•FT CMURCHI•,•CA~ARIDGF. "1" N~ STATION"/ 

DAH O'lC/ 107,48411 -7Q7,4Q721 Z202, 73"1 • 5301,02A3, 7187,07071 
1 427.704~.-332P.7344,-3a10.1105, 4518.•eo3,-1e~a.111'l1-21sq.s410, 

1 452,QR53, 1422,b'l44, 0,00000 4112,1774, 246,4428t 10A3,b016t 
ll215 ~ .1Q2411752 5 ,4 "45,10130,~5lb• Q3R~.715Q115l~0.136b• 6qOp,44bQ, 
i1~~q3,Q44•1 2748.52BQ, b'lB5,0020, 24b5.10~3, o.oooo.~02q2.'l637, 

15°1~1.Q244157°05,551715•58q,Q2bl•530PP, 5 162tb02Q7,401b•5'l33'l.541o2, 

1~~1dQ,7~lq15QQ2?.604815080q.~2Q0,53400,3173.60707.8406, 5Q84 4.12651 

1 o.oono t 
DATA ~Vl/ 110,558871 53,678'l7o 72,4420Q, 23,307~R, 24,40187• 

1 432,1~13lt -2l,45A4Q1 J1,125b4, -64,1P755t -12.678q7,-3Q0,5262lt 
l 35,Ql3Q51 66,QQ4731 0.00000, 80.13141. -16,03'l55. 22.7~144t 

l 2z,qo1 7 1, 17,Qb'l2q11247,242701 5b,5A437, lq7,2l'llb, 248,4Ql5Q, 
1 15J,7553q,-622.577Aq, 62,7~bl2• ,Q1012• 0,00000• 201,15~951 

l 1?3,1R5Q?, 12~.971621 46,e0301, 5,54b4~1-440,757Ql1 RZ,249451 
l 35,Q31511 l16,554'l~1 -4,48158, q56.4747'l1 Ab,2204'l• 81.16815t 
l 0 , 0000/ 

DATA SVO/-lb ,4 2~Q53 , -7,260751•-10,8003001 -7,?.25lb7• -b,824~38t 
1-~3.1618521 .l'l526Q, -5.37143~. 2.Q464q31 4,7108761 34.5b0726. 
l -7,Q610A6,-l0.8bl396, 0,000000, -5,522173, 6,31o0231, ,6145911 
l 3,717338, ,440bt5,-136,6Pl13, l,Aql852,-l3,66780Q,-23,8352,7t 
1 - 6 . ~0373 q, 63.843973, -.5'l'l'l~2. 5,138731• o.oooooo,-z5,51q1z1, 
l-ll,ll'l302,-12,02b542, -7,88J8Q5, -3, 8 441S3t 45.66~404,-13.251Q1Q1 
l-l~.01 p q?~.-13,6191001 -8.3Q'l1651-'l0, 8 4'l5Q7,-12.3~34~11 -7.866Q2Q, 
1 0 .00001 

DATA SVC/ 
1 2.753854, 
l .;00415, 
1 -.2505'l3, 
l .17Q"70, 
1 • 267257, 
l .713Q50, 
l 0 . 00001 

.b3121Q1 
-.0011oo11 

,42041 8. 
-.0515221 

-2.07Q473, 
,346171· 
,449813· 

.251501, 
.213'l36, 

0 .0 00000. 
5.102730, 
-.015883, 

.2 53457, 

.260ROO, 

• 41Ql65t 
-,07 R~ 371 

.2470~Q. 

-.104780t 
-. 258371• 

• l 360Q5, 
3,052061, 

.zaqz~o • 
-.201Q}5, 
-.271o4B3, 

.46Zl3A1 
0.000000. 

-l.632160, 
o3AJ22lt 

,247,.901 
-,Q8110'l. 
-,O'lZl 75t 

.815744t 
,Q2"437t 
,3~51H, 

,1Q36ZQ, 

DAT• ICDDEl26264,152b5.14241 ,35z45,4}2371io0265.35282145Z84.2B246t 
l42307,072Q8,31266.21255t00000/ 

OO lD JJ•l113 
!F<ID,NE,ICOOE!JJll GO T'l 10 
ISTN•JJ 
G'l TO 20 

10 CCl'HIN 11E 
ISTN•l4 
!F!ID,E0,3 5 242,0Q,IO,E0,352471 !STN•4 
IF(ID,EO,Z5?55l I 5TN•7 

20 00AY•JYR+JO AY/ 365 ,25-1Q70. 
ODAYS•~DAY•ODAY 

on 15 TC•l.3 
O ~L<ICl•ORC!ISTN,ICl+~Vl<I~TN,! C l•OOAY+ SVO !ISTN,ICl• OnAYS 

1+5VC<ISTN,!Cl•ODAY•OOAY5 
Sv<IC l•5VL!IST N,ICl+? .• SVO(ISTN,TCl•Or&Y+3,•SVCIISTN,ICl•ODAYS 

15 cn•H!NUE 
IFIIO,NE,26264,0R,JYo,GT,J'l77l G'l TO 40 

30 Oql(3l•ORL<3l-bO, 
'JRl!2l•OBL!2l-5, 
Gn Tri 60 

40 IF<ID.~E.42307,0R,JYP.GT,1Q6~l GO TO 60 
50 Qql(l)•Oql(l)+3, 

OPL 12 l•OBL ( 2)-3, 
09L!3l•Qql(3l-3. 

b(l NA~:•NC~!tSTNl 

F.'I 0 

46711 
'o6A0 
46'l0 
POO 

4720 
473(1 
4740 
4 750 
4760 
4770 
4780 
4790 
4800 
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l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
lZ 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Z2 
23 
24 
25 
lb 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
39 
40 
41 
42 
43 

"" 1\ 5 
4b 
"7 
lt8 
49 
50 
51 
52 ,3 
54 

" 5b 
57 
58 
59 
bO 
bl 
bZ 
b3 
61\ 
b5 
bb 
b1 
68 
6Q 
70 
71 
1Z 
73 
74 
75 
76 
77 
78 
79 
eo 

Appendix B 
P•~GR&~ FBLSVCJNPUT•lOO,T&PEl,OUTPUT•300,TAPE5•JNPUT,T&PEb•OUTPUT•250 - 38 -

1TAPE9•512,TAPES,TAPE7•300l 2!>0 
C JK WALKER EPB PH 995-5545 270 
C THIS PROGRA~ DETERMINES THE SECULAQ VAPJlTJ ON FQ OM T4E 280 
c UNDISTURBED LEVELS AND PLOTS IT Tor.ETHFP WITH THF LEVELS 290 
C ANNUAl MEANS ARE ALSO REAO IN AND PLOTT EO 300 
c suas REODI CALCOMP PLOT t SYMBOL, CLDAT E. AC5Cl5. WLINPL. TE S 310 
C FOR EACH STATION WE HAVE ON I~PUT1 ~20 
C ll THE OUIET OAYS 330 
C 2) IHANK C&RD 34(1 
C 3l ANNUAL ~EANS 350 
C 4) RlAN~ C&RD 3b0 
C 5) QUIET DAY MFANS 170 
C b) 0lANK CAQD 3~ 0 
C 7l •EOR CAPO 390 

TNTEGER Tc.xc,yc,zc,FA ltOO 
Dl~ENSION XPCltO),TPC40l,~C200.3),XMA~(3),X~INC3l•TC200),ITAC2l•RUF410 

l(l),XA!20,3l,TAC20l,NTAC15l,~RCZ0,3l,FC20l,ZHC3l 420 
2,Toc2oi.xo1zo,31,eP115,3,1o1,zAoc31 1t30 

QEAL LAT.LONG 440 
DATA PLX1PLO,PlA,PLC,PC21PC3,XSH,XDIV1YSH,YDJV,IPLOT,N OIN D,NODEPf 4,0 

1 o.o.2.o,o.9,-3,,-5,,-1z.,5.1i,12.1,3.1 , 12.11 4, 3, 3/4bO 
NOIND2•2 470 

C INITIALIZE PLOTTER 480 
CALL PLOTSIBUF,ll 490 
CALL PLOT!l,510.91-3) 500 

C C&LL FA CT ORIO,b35) 510 
C NO COUNTS THf NU~BER OF OUIET OAYS1 NSTN COUN T5 TH E NUM 8EQ nF STATIONS52 0 

NSTN•O 5 30 
5 WT•NO•NA•NO•l 540 

NSTN•NSTN+l 5'0 
PRINT 205 '60 

205 FORMAT! 1 1 OUIET NIGHTTIMF LEYELS 1 l '70 
1 PRINT 220 580 

220 FO~MATI' NO lC SD CO UN STATION N&ME AL T LAT LON G '90 
lDATE MTH DAY Y X 7- F CAR O') 600 

C blO 
C REAO IN OUI ET DAYS 620 
C COU IS THE COUNTRY 630 
C IT& IS THE STATION NAME b4 0 
C T IS THE T!ME OF THE OUIET DAY 6'0 
c THE VALUES OF T,Y,x AND z ARE PUT IN AN ARRAY 660 

z RE&Oc1.100.END•Q9Q)fC1SOUP.COU.tTA1ALT.LAT, LONG1TCNO),l(Nn,3) 670 
l1XCN01Zl1XCN01ll1F(ll1ICRD bBO 

100 FORMATIIltR31R4.AlO.A7.F4.01F6,3.F7.3.F e ,3,F7,o,6x.F5,0,F 6 ,0.F5,0 b90 
1.I6) 700 

C IF THE TI~E !S NEGATIVE• PESTAQT 710 
C IF THE TIME IS ZER O 1 REA D ANNUAL MEANS 7~0 
C IF THE TIME IS POSITIVEI PR OCE5S THAT OUIET OAY 730 

IF(T(N0ll5199,3 740 
3 JYP.•T!'lDl 7'0 
YfAR•3~5. 7b0 
IFIMOOCJYQ,4),EQ,OlYEAR•36bo 770 
IOAY•ITINO)-JYRl•YEAP+,5 780 

C GET OHE OF THE MONTH FROM SEOIJENTIAL DAY OF THE YE AR 790 
CALL CLOATEIInAY,JYR,~NTH,IDAEl 800 
PRTNT 200.N01IC.SOUR,cou.1TA,ALT.LAT1L ONG,TCNO),MNTH.I OAE1XIN0,3l,810 

lXCN01Zl•XINO•ll1FCll1lCRO 820 
200 FORMATl 1 1 1Il,IZ1lX1Rl,lX1R4 1lX1Al01A7,F,,O,F8,3,2Fl0,3,lX,A5,I31 ~30 

14FB.01t8l 840 
TCNOl•TIN Ol-1970, ~'O 
IFINO,GT,198) GO TO 98 860 
NO•NO+l 870 
GO TO 2 8 BO 

98 PR!NT 25 0 1NO 890 
250 FORMAT( 1 '• 131 1 DAYS GT DIMENSION' l 9(10 

99 XMINlll• ' INl2l•XMINl3l•70000, 910 
X~AXlll• X MAXl2l•XMAXC3l•-50000, 920 
NO•ND-1 930 

c 940 
C REAO IN &NNU&L MEANS 950 

7 PR I NT 260 960 
PQTNT ~20 970 

260 FORMAT( 1 0 ANNUAL MEANS'l 980 
e REAOCl.ll01END•9991IC.SOUP.cou.1T•.LAT1LD N G,TAIN&l.~&CNA,3),xM.XAN990 

lA1XA(NA1ll,FIN&l1lCRO 1000 
ICA•IC 1010 
COUA•COU 1020 

110 FORM&Tltl,~31R51&l01&2.Fb,3,F7,3,4X.F5,l1F~.o.F3,1,1ix.F s ,n,F6,0. 1010 
1F5.o.ex.11i1 101\o 



81 
82 
83 
84 8, 
8b 
87 
88 
8Q 
90 
91 
Q2 

Q3 
QI, 

95 
'lb 
97 
98 
qq 

100 
101 
102 
103 
104 
10, 
lOb 
107 
108 
109 
110 
111 
112 
113 
lH 
115 
llb 
117 
118 
11'1 
120 
121 
122 
123 
lH 
125 
l2b 
127 
128 
1211 
130 
131 
l H 
133 
134 
115 
l3b 
137 
138 
13'1 
1"0 
Hl 
142 
1" 3 
l H 
H5 
146 
147 
14 8 
149 
150 
151 
152 
l '3 
154 
1!55 
151> 
157 
1'A 
1'9 
lbO 
lbl 

C IF TYE TIME IS NEGATIVE RESTART 10~0 
C IF T>1F TIME IS ZER(1 OO ANALY5I S lOf.0 
C IF THE TI~E IS POSITIVE 1 PROCES$ ANNUAL ~EANS 1070 

IF! TA!NAl 15114112 108(1 
12 XA(NA13l•XA(NA13l+StGN(XM1XA(NA13ll/b O, 1090 

XA(NA12l•XANA•COSOIXA(NA131l 1100 
OOU 131 •UNA•StNO! XA !NAo '3l l 1110 
SOURA•SOUR 1120 
NTAINSTNl•ITAlll 1130 

C XMAX CONTAINS THE MAXIMUM VALUE OF FR~~ THE QUIET DAY ANO ANNUAL M~All4C' 
C XMIH CONTAINS THE ~INIMUM VALUE OF X FRO~ THF OUTET DAY A~D ANNUAL MEAll~O 

c 
c 

DO 11 IZXY•l13 1160 
XMH( IlXYl•AllAXllXMAXII7XYl oU(NA,IZXYI 1 1170 

11 XMIN!IZXY)•AMINl!XM!NIIZXYl1XA(NA1IZXYll 1180 
PQTNT 2100NA1IC1SOUP1COU1ITAolAT1LONGrTA!NA),XA(NA0 3l1XA!NA1?l1XA!llQO 

lNA'1l1F !Nll 1ICRO 1200 
210 FORMAT(' '1I31I2•1X1R31lX1R51lX,Al01A21'1X1FP,3,2FJ0,'3,9X14F R,01Illll210 

TAINAl•TAINAl-1970, 1220 
NA•NA+l 1230 
PLAT•LAT 1240 
PLONG•LDNG 12~0 
LITl•ITAlll 1260 
GO TO 8 1270 

14 NA•NA-1 12~0 
12'10 

QEAO IN QUIET MEANS 1300 
PRl'iT 270 1310 
DRINT 220 1320 

270 FORMAT( 1 0 QUIET DAY MEANS') 1310 
9 R E ADll11201END•'19\lllC1SOUR,C OU1 lTA1LAT,L O'IG 1TQIN~l1X~IN01 3l1XM1XO(l340 

1N0,21.XO(N01ll1FINOl.XCRO 1350 
120 FORMAT(Il1R31R5,A10,A2,F6,31F7,3,4X,F5,J,F5,01F2,016X,F~.O,Fb,O, 13"0 

lFs.o,ex,161 1370 
ICA•IC 1380 
CDUA•COU 13'10 

C IF THE TIME TS NEGATIVE 1 RfSTART 1400 
C IF THE TIHE IS ZERO r OO ANALYSIS 1410 
C IF THE TIME IS POSITIVE r DQOCESS &NNUAL MEANS llt20 

c 

c 

c 

c 

IF(TQ(NQl 15115113 1430 
13 SOURl•SOUR 1440 

OO 24 I1XY•l13 1450 
XMAXllZXYl•AMAXllXMAXIIZXYl,XOIN01lZXYI 1 14110 

24 XMlN(tZXYl•Af'1JNl(XMINIIZ~Yl1XO(NQ,JZXYll 1470 
PQTNT 210.No.rc.souR1COU·ITAolAT.LONG,TQ(NQ),XQ(N01311XO(NQ,211 1480 

UO(N0'1l 1490 
l1F(NOl1ICRD 1500 

TQINOl•TOINOl-1'170, 1510 
NQ•'IQ+l 1520 
PLONG•LONG 1510 
LITA•ITA(ll 1540 
GO TO 9 1550 

15 NQ•N0-1 151'0 

AC•lHZ 
PG•PLX 

CU8IC ANALYSIS 
lb DO 90 I•l,NO 

TZ•Tlll•TIII 
T3•TZHIII 

90 WQITE!81Tlil•T 2 1Tl•XlI1ll1XlI1 ~l,XlI131 ,WT 

PRINT 20 5 
CALL ACS01 5(NO ,NOI ND 1NOOEP.Oo 81 -bl 

REllINDl 9) 

OO 1000 1ZXY•l13 
DO 30 I•l1'IO 
XMAXII7XYl•A~AXl(XMAXITZXYl•X<I•lZXYll 

30 XMlNl!ZXYl•AMINllXMINltZXYl1XII,IZXYll 
Tl•ITl•Tl11 
IT2•TP.Ol+,8 
NY•TOPL•IIT2-ITll•2. 
NY•NY+l 
TP!ll•Tlll 
T P 1 Z l • T P ' ·1 1 
XPI l 1 •XM!NI JZXYl 
XPl?I •XMAXI IZXYI 
XSH•TDPL/2,54+,0l 
IFIXSH,LT,3,51X5H•2,•XSH 
CALL XL!NPll21TP1XP1PG1X~H.x~tv.vsH1YOIV1ll1QHlll70+ 

CALL TES(-,251YSH•,61.1 51 QO,l 

1570 
1581'1 
15QC 
1600 
1610 
1620 
1b30 
1640 
1650 
1660 
1670 
16BO 
1b90 
2 1on 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
18(10 
HlO 
1 8?1'1 
18l0 
1840 
]8~0 
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lbZ 
lb3 
lb4 
lb5 
lbb 
1 /)1 
168 
lb9 
l 70 
l71 
172 
173 
17~ 
175 
176 
177 
178 
l H 
180 
181 
182 
183 
184 
18, 
18b 
187 
188 
189 
190 
l"ll 
19 2 
193 
1'14 
1'15 
1Q6 
197 
198 
lQQ 

zoo 
201 
202 
20) 
zo~ 
205 
206 
207 
208 
20 9 
210 
211 
212 
213 
2 l'-
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
Z27 
22e 
22'1 
230 
231 
232 
233 
2H 
235 
236 
237 

c 

c 

c 

c 

c 

c 
c 

PLOT OBERVATIONS,QUIET AND ANNU AL MEANS lR~O 
CALL YLI~Pl(NQ1T1X(l,IZHloPLC1XSH0X n IV,YS'i1V D IVoOo O o01 0 l 187 0 
CALL XLINPL(NA,TA1XA(loIZXYl,PCZoXSHoXDIV1Y~'i,Ynrv.o.o,o.01 18~0 
CALL XLINPL(~O,T,,XO(l,JZXYloP C 31XS Ht Y n Jv.vsH,YDIV10tO.o,01 ieon 
TT•Tl 1000 

CALC ANO PLOT REGRESSIPN ANNALYSIS 1910 
REA0(9180oAl,B2,8l 1970 
On 10 I•loNY 1930 
TPIIl•TT 1'140 
TZ•TT•TT 19~ 0 
XP(ll•SO+Bl•TP!Il+~2•T2+B3•TZ•TT 19 ~0 

10 TT•TT+,5 1970 
ORINT 240. XMIN( I ZXYI ,XMAX( I7XY), XP n l t XP ( NYl, Bn .~1.q2, ~3. (Y( y, ITXl'ISO 

lY), I•l1'1l 1Q9C' 
240 FOR'1lTC' 1 t5F7,01F10,3,JJF7,0I 2000 

CALL XLI'lPLINY1TPoXPoPL01XSHoX~IV1YSHoY DTV 1 0 10101 0I 2010 
O ~ TERMINE DlFFERENCF. OF OBSERVATIONS AND ANALYSIS 7020 

XMAXCIZXY)•XMINIIZXY)•-Q,9 20~0 
DO 18 I•l1NO 2040 
T2•T(Il• r Cil 20~0 
ZC•BD+Bl•T(Il+B2•T2+R3•T2•T!Il 2060 
X(J,JZXYl•X(J,IZXYl-ZC 2070 
XM!NCilXYl•AM!Nl(X~!N(JZlYloXCT t! ZXVll zoen 

le XMAX( IlXYI •AMAXl ( XMAX(f ZO) .xcr, IZYYl) 2000 
DETERMINE O !FFER~NCE OF ANNUAL ~EAN5 ANO OEGPESS!ON CUR VE 2100 

ZAA(lZXYl•ZAO<IZXYl•O,O 2110 
OQ 19 I•loNA 2120 
T2•TA(Il•TA(Il 2130 
ZAC•BO+~l•TA(ll+82•T2+ij3•TZ•TA(Il 2140 
XA(l1IZXYl•XA(I1IZXY)-7AC 21~0 
XM!N( !l)'Yl•AMINl(U'!Nl!ZXYl 1X4( Y,JlYYI l 2160 
x .~AX! I ZX ' l •AMAXl(XMAX(IZn>.ucr.IZXYll 2170 
ZAAIIZXYl•ZAAIIZXY)+XAII1IZXYl 2180 

19 xq( r. IZXY)•ZAC 2190 
ZAAC!ZXYl•ZAA(JZXYl/NA 2?.00 

O E TE R ~!NE OIF FfRENCE OF QUIET MEANS AN O QEGRESSION CURVE 2210 
OO 21 I•l,NC 2220 
T2•TOl!l•TO(Il 2230 
ZAC•Bfl+Rl•TQI Il +8Z•T2+83tT2•TOC Il 2240 
XO( I.tZXYl•XOII1lZXYl-ZAC 2250 
X~IN( IZXYl•AMINl( Xl'1IN CIZXYl 1XO( Io IZXYl l 22b0 
XMAX( IlXYl•AMAXl(XMAX(JZHlt XC( I1I7XYl) 2270 

21 ZAQIIZXYl•ZAOCIZXYl+XC(l1IZXYl 22BO 
ZACIIZXYl ZAOCIZXYl/NQ 22QO 
BPINSTN1IZXY1ll•BO 2300 
qP(NSTN1IZXY12l•Bl 2310 
BP(NSTN1!ZXY1ll•BZ 2320 
g p(N~TNoIZXY,41•83 2310 
AC•lHX 2340 
IF!IZXY,E0,2lAC•lHY 23'50 

1000 OG•O.l 2360 
CALl SYM BO LCl,01YSH+,2,,7.51LITA10.0.lOl 2370 

PlJNCH UNDISTURBEO LEVEl S 2380 
LAqFL•~H UBL 2390 
!LAT•PLAT•lOOO. 2400 
IlONG•PLùNG•lOOO, 2410 
OO 41 I•l1NA 2420 
F(Jl•S~RT<~B(Io3l••2+Y~(J, 2 l .. ~+XBCI,ll .. 2l 243(1 
TC• (TAC Il +1970.l *10 24110 
FA•FIYl•l, 2450 

XC•XB(lo2l•l• 241>0 
YC•XBII13l•l. 2470 
ZC•XB(J,ll•l, 2480 

~l llRITE(7,310l I CAoSOUR&,COUA1ltTA,LABflollAT,!LONG1TCtYC1 2490 
•xc,rc.FA 2500 

310 FQQ'1.AT( tloR3,Q4, Al01Al011X1!6117, 161 I11f,X,15, H,,151 2510 
PRINT A~D PUNCH OtSTURBEO AND OUIH OAY ''1EANS 2520 

PRINT 3001LITA,PlAT1PLONGoZAA!3l1ZAA(2l17AA(l) 2530 
PR!NT 300ollTA,PL&T1PLONG1Z&Ol3l,7AO((lo 740 (11 2540 
llRITEC7o3001LITA1PLH1PLONG1ZAA13ltHAl2lo1AAlll 2550 
WQifE(7o3001lIT&,PLAT1PlONG,zA0(3),ZA0(2l1ZAO(ll 2560 

300 FORMAT(6XoAl01F6,31F8,313F7,ll 2570 

PLOT OIFFERENCES FROM REGRESSIO~ ANALYSIS 
AC•lHZ 
PG •Pl X 

2'580 
'.590 
2600 
7.610 
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2 38 
23Q 
HO 
241 
2 ltZ 
243 
2-H 
24 5 
24b 
247 
2t,8 
249 
250 
2'1 
252 
253 
254 
2'5 
Bb 
257 
258 
BQ 
260 
2bl 
21>2 
2b3 
2b4 
21>5 
266 
Zb7 
21>8 
21>9 
270 
271 
272 
273 
2H 
275 
271> 
277 
21e 
27Q 
260 
261 
262 
283 
284 
285 
281'.> 
2e1 
288 
28Q 
290 
2Ql 
2QZ 
293 
2Q4 
295 
ZQ!i 
ZQ7 
298 
299 
300 
301 

TRIVIAL • 
302 
303 
304 
305 

O!VIAL • 
301> 
307 
308 

TRIVIAL • 
30Q 
310 
311 
312 
313 
31" 

c 
c 

c 

c 

c 

DO 2000 TZYY•l13 
TP(ll•î(ll 
TPI 21 •TI N') ) 
XP(1)•XMT~C!ZXYI 

XPC21•X'1AX(IZUI 
CALL XLtNPLC21TP1XP1PG1XSH1XOTV1YSH1Y ~ IV1~19HlQ70+ YQ1l•lHX) 
CALL TESC-,2,,vsH•.61.15,QO,J 
CALL XLINPL (NOoT1Xll1IZXYl1PLCoY5H1YO!V1Y SHrYOIVrOoOoOoOI 
CALL YLlNPLINA1TA1XA(l1lZXY)1PC21YSH1YDIV1YSH0Yn1v.o.o,o,01 
CALL XLINPL(NQ,TQ,XOll1l7XYl1PC30XSHoXDtV1Y5H1YOIV•0•~•010l 
YPlll•XP12l•O,O 
CALL XLtNPLC20TP1XP1PL01XSH1XOIV1YSH1YDtV101010rOI 
AC•lHX 
lFCIZXY,F0.214C•lHY 

2000 PG•0,1 

2620 
2630 
2640 
26~0 

261>0 
2670 
26~(1 
26Qfl 
2700 
2710 
2720 
2730 
27'0 
27~0 

2760 
2770 
2 7~0 
2790 
2800 
2810 
2820 
2830 
2840 
2!!~0 

2860 
2870 
2880 
2A9(1 
2900 
2<110 
2920 
2930 
2Q40 
2950 

CALL SYM~~Lll,01YSH+,2,,25,LITA10.01lOI 

PLOT VALUES ON 
REllIND 8 
OO 40 I•l1NO 
rT•T( Il 

ANNUAL SCALE ANO DO OUAORATIC ANALYSIS 

40 T!Il•T(Il-IT 
DO 42 l•l•NO 
T2•T(Il•T!Il 

42 
230 

PRTNT 2301ToT(I),HI1311XII12l1XII'1l 
WR TTE C ~ 1T1 Il, T2, X ( t, l 1, XC l o 211X1I,31, WT 
FORllATC 1 ' 1I31F6,313Fb,ll 
CALL ACS015(NO,NOIND21NOOFP10181-hl 
RFllIND(QI 
XSHY•3,Q5 
NY• 10 
AC•lHZ 
PG•PLX 

00 3000 ! 7 YY•l13 291>0 
TP(ll•Tl• ü ,01 2970 
TP( Zl •O,QQ 2980 
XP(ll•XMTN!IZXYI 2990 
XP( 2) •XMH( IZYYI 3000 
CALL XLINPL(21TP1XP1PG1XSHY,XOTV1YSH1Y DlV•4•4HTTME1loACI 3010 
CALL TESC-,251YSH•,6,,l,,QO,I 3020 
CALL XLINPL(N01T1X(l1IZXYl1PLC1XSHY0X OI V1YSH1YOIV.o,o,o,01 3030 
TT•Tl 3040 
REAOl918018l182 30'0 
OO 60 I•loNY 3060 
TPltl•TT 3070 
XPltl•~O+Al•TT+B2•TT•TT 30AO 

bO TT•TT+,1 3090 
CALL XLINPL(NY1TP,XP1PL01XSHY1XOTV1YSH1YOTV10101010I 3100 
PRtNT 2401XMtNCIZXYl1XMAXIIZXYl1XPlll1XP(Zl18018l1~21C~PCil1I•l1l23110 

li 3120 
AC•lHX H30 
TF!tZXY,E0,21AC•lHY 3140 

3000 PG•O,l 3150 
CALL SYMSOlll,01YSH+,2,,25ollTA10o01lOI 3160 
IF!NSTN,LT,21GO TO 5 3170 

PUNCH COEFFICIENTS FOR 5UBROUTINE ORLSV 31AO 
QQQ WR!TEl713201CNTACNSl1NS•l1NSTNI 3190 

PRTNT 3251CNTACNSl1NS•l1NSTNI 3200 
320 FORMAT(6X1 10ATA NCP/ 114('" 11Al01 1"1'11/115X1'1'1<;1'"'1Al01'"•'lll 3210 
325 FQRMAT( 1 '•12Alll 3220 

WRITF.171330)((0P(NS1JC1ll1NS•l1NSTNl1JC•l131 3230 
PPINT 3J5oll8PCNS1JC1ll1NS•l1NSTNl1JC•l131 3240 

330 FOQMAT(bX1'DATA oec1•,51F10,4,1,•1,1,bC5X1'l'•blFl0.4o 1,•))) 3250 
RECnRD LENGT~ EXCEEOS 137 COLUMNS -- MAY EXCEED I/O OEVIC" 

335 FORIUTC t '114FQ,31 
llRtTEl713401((RP(N~,JC,211NS•l1NSTNl1JC•l13l 
PQINT 3351(IBPCNS1JC1211NS•l1NSTNl1JC•l131 

340 FORl<AT(bXo 1DATA SVL/ 1 15CFl0,51'1'l1/16!5X1'l'1bCFtt),5,•,•))) 
RECORD LENGTH EXCEEOS 137 COLUllNS -- MAY EXCEEO I/O DEVICE 

WRITE1713501((8P(NS1JC1311NS•l1NSTNl1JC•lo31 
PRINT 3451CC8P!NS•JC1311NS•l1NSTNl1JC•l131 

350 FORMATl~x.•O&TA svo1•,51F10.5,•,•1,1.1i15x,•1•,1>IFl0.~.·. 1 111 

RECORD LENGTH EXCEEOS 137 COLUMNS -- llAY FXCEE O I/Q OEVIC~ 
WRITE1713bOICCRPIN~,JC1411NS•l1NSTNl1JC•l13l 

3b0 FORMATCbX. 104TA svc1•,5(FlO.b,•,•1,1,15x,•1•.6(FlO.b1•. 1111 
PQINT 3451ICSPINS1JC141rNS•l1NSTNl1JC•l131 

345 F~RMATC' '114F9,41 
CALL PLOTCo.o.o.o,999) 
END 

321>0 
3270 
3280 
3Z<l0 

'.3300 
3310 
3320 

3330 
3HO 
3350 
33b0 
3170 
33AO 
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1 
2 
3 
4 
5 
b 
7 
8 
9 

10 
11 
12 
13 
14 
15 
lb 
17 
18 
l'f 
20 
21 
22 
?3 
24 
25 
2b 
27 
26 
29 
30 
3l 
32 
33 
H 
35 
36 
37 
38 
3Q 

"o 
H 
42 
43 
44 
4~ 

"b 
47 
48 
49 
50 
5 1 
52 
53 
54 
55 
5 .. 
57 
58 
5<l 
bO 
61 
b2 
'>3 
b4 
b5 
66 
67 
b8 
69 
70 
7l 
72 
73 
H 
75 
76 
17 
78 
79 

Appendix C 
PR~GRA"1 AVSVCTNPUT•6510UTP UT•65rTAPE5•TNPUT1T,PE6• 0U TPUTl l~O 

~ .. ··-

C JK WALKER/FPR/PH 995-5545 190 
C THIS PROGRA~ PLOTS OIFFEPEN CF OF ANNUAL "1EANS ANn UNOTSTUqSED LFVELS 200 
c AND THE SECULAR VARIATION Fno ALL ~TATIONS. ?10 

DT"1E'<S!ON AY(l5l1AY!l5l1AZC1 5 l1XP(4),YP(4), 0~l(]) ,~VC3lrPl_AT(J5l1 220 
l~UF(ll1TSTN(l5lrPYO(l5lrNAMEC15l ~30 

OATAPL .. rPL01PlDl1PlC1YLT1XDI1YLT1YDI/0,,2,,z1.,-3,,6,311l2.713,l1 '40 
112. 7/ 250 

CALL PLOT~CBUFrll ZbC 
CALL PL OTC!,510.51-31 '70 
NSTN•l3 ?~n 

C PL OT OUIET AN D All CAY AVERAGE~ ~Q'I 

100 

300 
10 

200 

XP(l)•50, 300 
XP(2l•PQ, 310 
YP(ll•-3Q, 
YP(2)•2Q, 
CALLYlt~Pl(21YP1YP,PLN,XLT1YOI1YLT•YOt,l01lOHGEOMA\, 

CALL TESC-.251YLT•.651.15190,l 
0 LG•PLIJ 
DO 12 J•lr2 
l' Q 10 T•lr"ST~ 

3 ?C' 
3 3" 

LAT,5,5HFTELDl340 
3'0 
35Z 
3b0 
~70 

READ !001TSTNC!l1NAMF(Il1GLAT1GLONG1AY!Tl1AXII)1A 7(Tl 
FORllAT(Ib1Al01F6,3rF8.313F7.ll 

3AO 
JQO 
3Q2 
394 
39b 
400 
41 Cl 

CALL SELSTN(TSTN(Il1NAllFl1GGLAT1GGLONG,G~LAT1GMLONGl 

flECOCECIJ,JOO,GMLATlPLATCtl 
F oq llA TC F 6 • 2 l 
PRINT 201l.JSHl<Jl1NAME(Il1PLAT(Il1AY(!l1AY(ll1AZITl 
F0Q"4TllH 1l813YtA101F8,313F S,3l 
CALL XLINPL(NSTN1PLAT1A71PLG1XLT1XDT1YL T,vo1.o.o.n,01 
CALL XLI N . (NSTN,PLAT1AX1PL G1XLT1XDI1YLT1YD t.o.o .o, 01 
CALL XLINPL(NSTN1PLAT1AY1PLG1XLT1XDI1YL T1YDI1010101~l 

12 PLr;•PLG+20, 

"?0 
431' 
440 
45r 

IC•8HZ 1 /YP 
IX•4HTI'1 ~ 

IN• 4 

"60 
4 70 
4AO 

K•4 4QO 
NY•B 500 

C CALC. AN, PLOT SECULAR VARIATI ON 510 
OO 30 L•lr3 5?0 
JOAY•O 530 
YP(ll•-2Q, 540 
YP(2l•2Q, 550 
lPlll•JY~ G •lQ7Z 5b0 
lP(2)•JYRL•l962 570 
K•K-1 580 
OO 18 J•JYRB1JYRL13 590 
on 15 l•lrNSTN bOO 
IF( (tSTNCll.E0,402b5.0R.IST N( ll,E0.072Q8),A ND ,J.LT,lQ77lGO TO 15 blO 
CALL oqLSV<ISTNltl1J1JDAY1NAM.oqL,5Vl 620 
YP(ll•AMTNllYPCllrSVCK)) 63 0 

15 YP!Zl•A"AHIYP!Zl1SV(Kll 640 
18 COHINUE 650 

XLT•CJYRL-JYRR+Ooll/Z.54 660 
tFf K.E0, 1 IYL T•3.3 670 
CALL Xlt~Pl(Z1XP1YP,Pl'11 X LT1XDT1YLT1YOI1IN,TY,8,Tf'.l 660 
i.ALL TFSC-.251YLT+,45,,15,~ o. l ~90 

PR!NT 22 () o(XP!Tl1YP(l)rl•l14) 700 
PL<;•PLO no 

220 FOPl'IATC' '• 8F9. Zl 720 
DQ 25 l•l1'1STN 730 
JOAY•NY•O 740 
DO 20 J•JYRBrJYRL 750 
IF( ISTN( Il.E0,40265,ANO,J. GT. 1961 lG O TO 20 752 
I~((JSPi!Tl,E0 ... 0265,0R,J5TNlll.E0,07298),ANl'.J,LTolQ77l\.O TO 20 760 
NY•NY+l 762 
Py~(NYl•J 770 
CALL oqLSVllST N (ll1J1JOAY1 ~ AM10RL1SVl 780 
AZ(NYl•5V(K) 790 

20 CONTINUE 810 
CALL XLINPL(NY1°YR1AZ1PLG1XLT1XDI1YLT 1YOl101D1010l q2n 
PRINT 2lO,t5TNCil1~A"F(Il1I1(PYQ(Jl1AZ(Jl1J•l1NYl 83n 

2~ IFCJ,GT,4lPLG•PLOL 640 
IFCt.GT.SlPLG•PLG+ZO, 8~0 

IC•6HX 1 /YR AbO 
210 FOQMATI' '.tb'3X1Al0rl1rl6F7,\,/r 1 •,1 qF7 ,ll 870 

JF(K,f~.ZlTC•8HY' /YQ ~80 
30 PLN•O,l 890 

CALL PLOTI0.0,0.0,999) 900 
END QlO 
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1 
2 
3 

" 5 
b 
7 
e 
Q 

10 
11 
12 
13 
H 
15 
16 
17 
te 
19 
20 
21 
22 
23 
2't 
25 
26 
27 
28 
29 
30 
31 
32 
33 
H 
B 
36 
37 
33 
)q 

40 
Io l 
"2 
t,3 
44 
"5 
"6 
"7 
49 
49 
50 
51 
52 
53 
H 

" 5b 
57 
58 
59 
bO 
61 
bZ 
63 
b" 
b5 
6b 
b1 
bB 
b9 
70 
71 
7Z 
73 
H 
75 
76 
77 
78 
79 
80 
81 
82 
93 
114 
85 
~6 

87 
89 
89 
90 
91 
9Z 
93 

Appendix D 
PROGRAM PHULFLIINPUT•b510UTPUT•3001TAPEl1TAPE5•INPUToTAPEb•QUTPUT1210 - 43 -

lOEBUG•OUTPUT1TAPE2l 220 
C THIS PROGRAH PLOTS T4E U~DISTURBED NtGHT TT'1E LEVEL OF O\JîET DAY 230 
C AND T4E HAGNETIC DATA; THE DATA CAN ALSO qE LOW PASS FILTFRED 240 
c sues ~EOOI CALCOHP PLOTS. FTLTL1 RFVER~. OSLSV. PLOTLB1 PLOTCV 250 

0!'1ENS!IJ'l OBLl311SVl311DATC144011q14401,FIC4l1RUF(ll :>bO 
COMMON IDATl14401ltl1MNVAL(4),$HAQK(llt40),H~Y(241,SCNP(?),~CSYMl81,270 

ll4DZC3l ?80 
C FOLLOllING COEF, F'JR LOW PAS5130 MIN CUTOFFl q1JTTPllOOT4 FILTFQ ~90 
C DATA Fl/-l,64l06b10o6777301-l,B?l2ll010,~5?.~Q~/,Gll0770,45?.I 300 
C FOllO 'JING COEF, FIJR Lnll P~SSC60 '1!N CllTOFFI Rl!TTEPWO~T4 FTLHR 310 

DATA Fil-1,813~7010,~23R62,-l.912535,0,Q2307111Gll519~1.03b/ 320 
INSS•lOHCANAOA l 330 
ISCALE•2 ~40 
INDSll•JOAY•O 350 

C HQL~•0,7874015748 360 
C FOR 10 CM/HR USE HRLN•0,393700 370 

HRLN•0,3Q3700 3~0 

CALL PLOTSCBUF1ll 390 
CALl PLOTI0,510,5,-31 400 
L HD Z 1 ll • l. U l "10 
LHOZl21•10HY 1 4?0 
LHDZl3l•l0HZ l 430 
NDl•IT•O 440 
XDEC•HRLN/bO. 450 
OATlll•OATf2l•DATl3l•DATl4)•0,0 460 
CAll FILTLIOAT1l1F?l 470 
PRTNT ZZO 480 

220 FORMATl'l T STN NAMF YR DAY ROAY o~s 0070 YOBL YSV 490 
lXOBl XSV ZOBL ZSV FIL'l 500 

SMARKCll•l,4 510 
l tT•IT+l ~20 

NO•JDAY•O 530 
C RFAD IN QUIET OAYS 540 

Z QEA0151l001END•99lNSTMNlrIDAY1MlN1IFil 550 
IFIEOFl51,NE,OI GO TC Q9 560 

100 FORMATII41I31I412I2l 570 
IFIIOAY,E0,01 GO TO 1 580 
IDAYl•IOAY-1 5QO 
DO 10 K•211440 600 

10 )~ARKIKl•S~ARK(K-ll+JDEC 610 
H~Klll•S~ARKl14401 620 
DO 30 K•lrB 630 
DO 20 I•lr3 b40 
J•(K-l)t3+1 650 
IFCJ,EO.llGO TO ?O 660 
HMK(J)•HMKCJ-11-HQLN 670 

20 CONTINUE 680 
M•IABSIK-QI 690 
SCSYHIHl•M•3, 700 

30 SCNP!Ml•4MKIJ-2l-0,1 710 
C SEARCH TAPE FOq DAY 720 

IF(JOAY-IOAYll4017012 730 
40 REAOIIT1EN0•991IDENTT1JYR1JDAY1IHOR 740 

TFIFOFIITl,NE.Ol GO TO 1 750 
IFCJOAY-IOAYll401b012 760 

60 IFIIHOR-2314017012 770 
10 oo eo I•lr24 780 

K•II-ll•bO+l 790 
L•K+59 800 
READIIT1END•Q9lIOENTT,JYQ1JOAY1IHORr(IDAT(J,ll1IOAT(J1211IOAT(J,318lO 

l1lOATIJ1411J•K1LI 0ZO 
tFIEOFIITl.NE.01 GO TO 1 830 

80 CONTINUE 040 
NO•NO+l 850 
OOAY•IJYR-l9701+JDAY/365. BbO 

C PLOT MAGNETOGRAM AND QUIET NIGHT TIME LEVEL e70 
CALL 03LSVIIOENTT1JYR1JOAY1NAME,OBL1SVI 880 
OO 82 I•1•3 B<IO 

82 MNVAllil•OBLIIl 900 
C CHECK IF RESOLUTE1 MOULO BAY O~ &LERT AND SWTTCH CO~P, 910 

TFIIOE~TT.NE,15Z65,ANO,JOENTT,NE.0072Q8.AND.IOENTT,N~,l424ll~OT087Q20 

L40ZC?l•lH~ 930 
lHOZlll•l4Y 940 

87 PR!NT 2101IT1IDENTT1NAME1JYQ1JOAY1IOAY1l•OOlY1('1~VlllIJ,SVIIl1 Q50 
1I•l1ll1IFIL 9~0 

210 FORMAT!' 1 1I21Ib1All14I51F7,31I51F5,11I5,F5,11I61F6,l1I3l Q70 
CALL PLOTLBINAME1JYR1JDAY1ISCALE1TNSSI 980 
P~(NT Zl01IT1IDENTT1NAME,JYP,JOAY1IOAY1L100AYrl"NVALIIl1SVIIl1 990 

lI•l1311lFIL 1000 
CALL PLOTCVIISCALE1INDSWI 1010 
PRINT 2101IT1IDENTT1NAME1JYR1JDAY1lOAY,L10DAY1l~NVALII),SVCil1 1020 

lI•l13l1IFIL 1030 
IFIIFIL.EO.OlGO TO 2 1040 

C FILTERS DATA 1050 
OO 86 I•l13 10~0 
OO 85 J•l1L 1070 
OATIJl•IOATIJ1Il-HNVALCil 1080 

85 IFIIOATIJ1Il,GT,9000010ATIJl•O,O \OQO 
CALL FILTLIDAT1L1FIJ llOn 
CALL REVERSIDAT1S1l1GI 1110 
CALL FtLTLCOAT1L1Fil 1120 
CALL REVEqS(DAT1S1L1Gl 1130 



94 
'15 
96 
Q7 
98 
Q9 

100 
101 
102 
101 
104 
105 

1 
2 
3 

" 5 
b 
1 
Il 
9 

10 
11 
lZ 
13 
lit 
15 
16 
17 
18 
19 
20 
Zl 
Z2 
2J 
24 
25 
26 
27 
211 
29 
30 
31 
32 
33 
3" 
35 
36 
37 
38 
39 

OO 66 J•l1L 
66 IDATlJ1Il•DATIJ)+MNVALIIl 

INDSW•O 

1140 
1150 
1160 
1170 
1190 
11 QO 
1200 
1210 
1220 
l ??O 
1240 
12 51' 

CALL PLOTLBINAHE,JYQ,JDAY1ISCALE1INSSI 
PRINT Zl01IT1IOENTT,NAME,JYQ,JOAY1IOAY,L.onAY,(~~VALI 11,SVIJ), 

lt•l13l.JFIL 
CALL PLOTCVIISCALE1tNnSWl 
P>INT 2lOoIT 1 IOENTT1NA~E,JYR,J D AY,IOAY1loOOAY1IM~VALITlrSVITlo 

1I•lo31.fÇJL 
GO TO ? 

9~ CALL PLQTI0.0,0,0,QQO) 
END 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

10 

20 

30 
40 
50 

60 
70 

eo 
QO 

SUBPOUTINE CLOATE IDAY1YR1MNTH10ATEI 

•••••••THIS SUBROUTINE DETERMINES THE 
,,,,,,DAY OF AN YEAR 

391>0 
3970 

DATE OF A GIVEN SEQUENTIAL 3980 

,,,,,,OAY1YR1AND DATE MUST BE DECLARED INTEGERS IN THE 
,,,,,,OAY IS THE SEQUENTIAL DAY OF THE YEAR YR --BOTH 
,,,,,,TO THE SUBROUTINE 
,,,,,,HNTH IS THE OUTPUT MONTH IN ALPHA 
,,,,.,DATE IS THE OUTPUT DATE IN NUMERIC 

INTEGER DATE1DAY,YR 
DIMENSION IAC1211 MOTHC121 

3990 
11.t.IN PROGR44000 
INPUT 4010 

4020 
4030 
4040 
4050 
401>0 
4070 

DATA 110TH/5HJAN, 15HFEB, 15HMAR, 15HAPR, 15HMAY 
15HAUG, 15HSEPT015HOCT, o5HNOV, 15HOEC, I 

15HJUNE 15HJULY 14080 
lt090 
"100 
4110 
412 0 

DATA IA/31126131130131130131131130131130131/ 
INOLP•O 

,,,,,.LEAP YEAR TEST 

LT•YR-lOO•CYR/1001 
IF CLTI 10110120 
LT•YR-400•CYR/4001 
IF CLTl 40130140 
LT•YR-lt•IYR/ltl 
IF llTl lt01301ltO 
INDLP•l 
IF llNDLP-11 60150160 
HCZl•ZQ 
GO TO 70 
IAl21•Z6 
ICOL•O 
DO eo l•l1lZ 
ICOL•ICDL+IAIII 
IF CICOL,GE,DAYl GO TO 90 
CONTINUE 
OATE• G" Y-CICOL-IAIIll 
MNTH•MOTHCII 
RETURN 
END 

4130 
ltl'tO 
4150 
4160 
4170 
"180 
4190 
4200 
"210 
ltZZO 
4230 
ltHO 
lt250 
lt260 
H70 
"280 
io290 
lt300 
ltllO 
"320 
lt330 
4340 
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APPENDIX E: Observatory Plots 
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