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Dr . J . D. Keys 
Chairman 
Interagency Committee on Remote Sensing 
Department of Energy, Mines and Resources 
Ottawa, Ontario 

Dear Or. Keys: 

This year's CACRS meeting was marked by an awareness of increased 
remote sensing activity in the provinces. This is encou r aging since it is 
the provinces and the territories that have the operational mandate for re
source and environmental management . You may recall that the original plan 
for the National Program on Remote Sensing called for 50 :50 cost sharing of 
provincial centres between the individual provinces and the federal govern
ment. This was cance l led because of the deteriorating federal / provincial 
fiscal relations in 1972, a fact which severely hampered the development of 
remote sensing in Canada. 

Perhaps the time has come in which senior provincial resource and 
environmental managers should be consulted again with a view to achieving 
further federal/provincial cooperation in resource and environmental manage
ment information systems inc l uding remote sensing. 

We should be thinking in terms of eventually establishing provincial 
forestry and agricultural monitoring centres which will have access to near 
real -t i me sate l lite and airborne remote sensing data as well as meteorological 
satellite data for their management areas. 

13 June 1978 

Yours sincerely, 

fr~~ 
L. W. Morley ~/ 
Chairman, Can'aciian Advisory 
Committee on Remote Sensing 
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FOREWORD ----
BARRIERS TO REALIZING 

REMOTE SENSING BENEFITS 

L.W. Morley 

The advent of earth observation 
satellites~ meteorological satellites 
environmental monitoring satellites, ' 
resource satellites, data relay satel
lites, and in case I have left any out 
- remote sensing satellites, together 
with the new airborne remote sensing 
systems is ushering in a new era of 
ocean and land management. For the 
first time in man:s history, he has (at 
least potentially) the means for con
tinuously monitoring land, sea and air 
in a timely and synoptic fashion. True, 
a lot of this is still on paper! much 
more research needs to be done, but 
organizational, not technical problems 
are now looming as the major barriers to 
the skilful management of our resources 
and control of our environment usinq 
both the old and the new techniques : We 
remote sensors in our naivete have been 
guilty of assuming that somewhere out 
there in our society are the environ
mental control officers, the end - users, 
the resource managers and the decision 
maker~ who we~e trying honestly to do a 
good Job but Just did not have adequate 
inf?rmati?n_and as soon as they got it, 
their eff1c1ency would increase enor
mously. After several years of trying 
to search out these people, we have come 
to the conclusion that they do not exist 
at least not in the whole - only in part' 
in any one person. 

Our earth observation and management 
s1stem resembles a fool who has enormous 
visual and sensory powers and a brain 
that can convert the data into infor
mat~on but_who is then incapable of 
making logical decisions for action 
based on this information. By this' 
stat~ment, I do not mean to impune our 
partial resource and environment mana
gers. Our barriers are organizational. 
We are suffering from an overload of 
data and information of a potentially 
powerful nature which our organizational 
structures are not set up to cope with. 

When we are dealing with data whose 
value does not decay rapidly with time 

(i.e. mapping) there is ti me for these 
data to be translated into information 
and to weave its way through our out
moded bureaucratic structure before it 
arrives, sometimes by luck, on the desk 
of a person who is in a position and has 
the means to do something about it (i.e. 
manage). On the other hand we are not 
achieving benefits from dat~ whose value 
does decay rapidly with time (monitoring), 
because by the time it is analyzed and 
begins threading its way to some happen
stance manager, it's about as useful as 
last week's newspaper. 

In analyzing the value of Landsat 
data, over the past six years for Canada 
proven benefits from slow-decay data are' 
substantial, but proven benefits from 
analysis of fast-decay data are almost 
non-existent. The exception that proves 
the rule is Landsat and NOAA data on 
sea-ice which will be discussed later. 
In the extensive potential cost/benefit 
analyses that were done for ERTS before 
launch, in both Canada and the U.S., the 
potential benefits from monitoring far 
exceeded those from mapping activities. 
Six years later, after the fact, the 
reverse proved to be true. In fact the 
benefits from monitoring in Canada were 
nearly zero. We must explain why. 

Both for weather and sea ice near 
r~al-time data gathering, analysi; and 
dissemination operational systems exist. 
There are few, if any, real-time complete 
operational systems for hydrology and 
flood monitoring, forest monitoring and 
crop monitoring . The reason that they 
do not exist is that until satellite and 
airborne remote sensing, and satellite 
data_relay systems came along, it was not 
po~sible to gather data synoptically and 
quickly enough to make it worthwhile 
setting up such centres. The fact that 
such systems do not exist for hydrology, 
forest and crop monitoring, means that 
real benefits cannot be realized in these 
fast data-decay areas. 

Let us take the example of forestry. 
Forest inventory is slow-decay data. A 
forest inventory map is produced and it 
is useful to the manager for at least a 
!ew years: The remote sensing benefit 
is determined by calculating how much 
was saved by using remote sensing methods 
as opposed to conventional methods. Few 
seem to ask the question what is the 
benefit of a forest inventory map, 
whether_ pr oduced by remote sensing or 
conventional methods. It is certainly 



useful to the timber company manag e r if 
he is looking for suitable trees to cu t, 
but is not much use to the gover nmen t 
forest manager who is trying to manage 
the forest for maximum sustainable yield. 
The information he needs is "change in
formation" . What is the change from 
last year, from last month or last week? 
His important decisions should be based 
on change detection. He has to monitor 
the forests to determine how much was 
cut from last year , how much new ski ll 
has been produced by the spruce budworm, 
how is the forest regeneration progres
sinq;is the cutting so intensive that 
it is causing erosion; is the forest 
dry or wet and what is the fire danger, 
etc.? This is the kind of change in
formation on which his decis ions for 
action are based. 

It was mentioned that the only 
monitoring activity in Canad a that was 
achieving benefits from Landsat and 
NOAA imagery is the ice reconnaissance 
program. Perhaps it is this program 
that best demonstrates the thesis 
presented here. This program is properly 
organized in that Landsat and NOAA 
Quicklo ok data are faxed into ICE CENTRAL 
where the data are combined with air
craft reconnaissanc e data to make timely 
ice maps which are then fixed di rectly to 
the decision makers - in this case the 
ship captains . The point I wish to make 
here is that there is an organization in 
place capable of receiving quick -decay 
~ata, analysing it and get ting the useful 
in+-orrnation out to the end - user. 

In water resource managemen t, ade-
q iate organizat ions do not exist to deal 
with real-time data in an operational 
way. It is not enough to know the 
',iaritity and qua lity of the water supply . 
',,.;i: ,·ust know the ~~ in order to 
~Pq~,ate and to know the change, we must 
~Inn i t Or . 

•~us for much of resource and en 
' •ro~~~ntal management , chanqe mappinq 
c• 1or1torinq is what is required . Before 
;1:torne and satellite moni torin g ex--

d·•r, 1t took so long to map, that it 
•' ' rr:~er possible to map qu ic kly enough 
t •on1tor . 

T~e o~jective of land manageme nt is 
tr r 1 ,1nage in such a way as to maintain 

- •rcd~ctivity of an area. Here is 
:•Pre we observe the orga nizational bar 
• '2·. In a given area, it is a mi stake 

• ha~P one agency responsib le for fores t 

inventory, another for forest fire 
control, another for hydrology, another 
for forest me teorology . It is better 
to divide the area into manageable 
regio ns and to investigate the monitor
ing of all environmental and resource 
data within the region. The actual 
ma na gement responsibility could be split 
up, but the cost of asse mbling all the 
relevant t ime l y data and info rmation 
should ha ve a comm on information centre. 

A paper on the importance of moni
toring was published "The New Scientist" 
on 2nd February 1978, entitled "Ecologi
cal Monitoring in East Africa" by Craze, 
et al. In th is paper they cite many 
examples of how monitoring, as opposed 
to one-time mapping or infrequent map
oing, is crucial to effective management. 
"Mon itoring provides important feedback 
between environmental management and its 
effects". "Too often policy-makers were 
handed a geology or vegetation map or the 
number of livestock ... by an ecologist 
who then believed his responsibility had 
ended." 

I could conclude by suggesting that 
monitoring benefits which are far greater 
and more important than one-time or 
infrequent mapping benefits will never 
be achieved until the organization is 
set up for monitoring. Interdisciplin
ary Environmental Monitoring Centres 
need to be set up in regions of manage
able size where all the satellite, 
airborne and ground data relating to 
that area are routinely analyzed in such 
a way as to reveal changes - daily, 
weekly, seasonal and yearly changes in 
the vegetation, the water, the rainfall 
and the temperature, etc., in the hydro
sphere, the biosphere, the lithosphere 
and the atmosphere. Al l this is now 
possible for the first time in history 
and we must organize for it in order to 
achieve benefits. 



1 .0 

1 . 1 

THE CANADIAN ADVISORY COMMITTEE 
ON REMOTE SENSING 

Introduction 

The Canadian Advisory Committee on 
Remote Sensing (CACRS) was established in · 
January 1972 to effect the development of a 
national program of remote sensing. Member
ship in the committee comprises representatives 
of provincial and federal organizations, in
dustry and universities. Most members rep
resent a government agency or national working 
group and thus ensure a broad representation 
of users, scientists and technologists. Annual 
meetings are held to review programs and make 
recommendations. 

1.2 Terms of Reference 

The purpose of the Canadian Advisory 
Committee on Remote Sensing is advising and 
assisting the Government of Canada, through the 
Minister of Energy, Mines and Resources, in 
meeting the objectives of the national program 
on remote sensing of the surface environment 
by assessing national needs, promoting 
research and development, by diffusing remote
sensing technology into Canada, and by assist
ing in the coordination and evaluation of 
programs to assure a high level of national 
benefits relative to the cost of remote sensing. 

Its advisory duties shall include: 

coordination of :xisting and proposed new 
programs and recommending priorities 

advising on remote-sensing platforms: 

satellite systems 
aircraft systems 
balloon systems 

sensor development 

data processing 

cataloguing, reproduction and marketing 
of data 

regional involvement 

research grants and contracts 

It will assis t: 

by generating requests for airborne 
remote-sensing surveys 

by carrying out on-going evaluation of 
existing projects 
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by organizing conferences, seminars and 
training courses for the diffusion of 
remote-sensing technology into Canada. 

The Committee will establish such working 
groups as it may deem necessary to carry out 
this work. 



2.0 SUMMARY MINUTES: CANADIAN ADVISORY 
COMMITTEE ON REMOTE SENSING, 
ARNPRIOR, ONTARIO, APRIL 10-13,1978 

2.1 Dr. L.W. Morley welcomed participants 
to the annual CACRS meeting, and briefly 
mentioned some of the changes that were tak
ing place, particularly in the airborne and 
satellite programs. 

The meeting broke into small groups to 
urepare the consolidated reports for present
ation to the plenary session the following 
morning. 

2.2 CONSOLIDATED REPORTS 

Short consolidated reports were pre
sented to the plenary session on behalf of the 
provinces by Mr. Burtt Smith, the Ocean 
Management groups by Dr. Jim Gower, the Water 
group by Dr. Ira Brown, the Land groups by 
Mr. Roy Slaney, the Vegetation groups by M. 
Guy Rochon, the Technology groups by Dr. Phil 
Lapp, and the Specialty Groups by Mr. Graeme 
Morrissey. The detailed reports had all been 
circulated in advance. 

2.3 SPECIAL REPORTS AND PRESENTATIONS 

Mr. E.A. Godby, Associate Director
General, CCRS, gave a presentation to the 
plenary session on the current activities of 
:CRS. This was followed by a status report 
on the SURSAT program by Dr. Roy VanKoughnett, 
Project Manager, and a report on the plans 
and progress towards LANDSAT-D reception and 
analysis by Dr. Murrary Strome, Chief, 
Applica tions Division, CCRS (see section 4 
fo r summaries of these reports) 

Afte r lunch, two papers werepresented for 
considerat ion by the meeting in workshop 
groups . These were: "Regional Environmental 
Information Coordination Centres" by L.W. 
·~rley, Director-General, CCRS; and 
"Jiscussion pape r for improvement in CACRS 
c'rganization and operations" , by E.A. Godby 
;nd J . C. Henein. 

2. 4 h'ORKSHOP GROUPS 

Following these presentations, the 
'.onfe rence broke into three workshop groups 
cunsisting of (a) provincial representatives 
(',) '1.1ir~1t·n of working groups, and (c) ' 
representatives of specialty groups . The 
~embers of these groups spent a total of ten 
nours discussing ways of improving the 
10,::ional program . Each group came out with a 
list ()f recommendations which are given as 
3A to 1R below . 
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2.5 DISCUSSION OF RECOMMENDATIONS 

On the final evening and morning of the 
meeting, the members reconvened in plenary 
session to discuss the conclusions reached and 
recommendations made by the individual workshop 
groups (see section 3). Time was also allowed 
for discussion of the general recommendations 
by the working groups, provinces, and specialty 
groups. (see section 3) 

2.6 CONCLUSION 

Dr. Morley closed the r.1eeting at noon 
on Thursday, April 13,remarking on the amount 
that had been accomplished in three days, and 
looking forward to a successful year ahead. 

He also thanked Mr . Cal D Bricker, 
Administrator, Alberta Remote Sensing Center, 
for his excellent work as General Chairman of 
the meeting. (Next year's meeting will be 
chaired by M. Guy Rochon, Chairman, Working 
Group on Forestry, Wildlife and Wildlands.) 



3.0 RECOMMENDATIONS 

Each working group, province, a nd 
specialty group was invited to include 
recommendations in its annual report to 
CACRS. These recommendations are summarized 
below from 3.1.1 to 3 . 11.2. In each case, 
CCRS has added comments or action statements. 

As well as this, the meeting 
itself came up with a total of eighteen 
further recommendations as a result of the 
workshops described in 2. 4. These recommend
ations, with comments by CCRS, are summarized 
under 3A to 3R. 

3.1 . Major resource and funding requests 

3.1.1. In the light of commercial and education
al developments in the province, Govern
ment support for major research and dev
elopment projects directed to meeting 
user requirements in the fishery, off
shore petroleum and shipping industries 
should continue and increase. Efforts 
in this direction to date have shown 
the potential of a viable remote sensing 
community in Newfoundland. 

Newfoundland 

CCRS supports this recommendation and 
believes that the activities under
taken at the Shoe Cove Satellite 
Station and through the SURSAT pro
gram and its potential follow-on will 
help to meet it. 

3 . 2. Future program planning and development 

3.2.1. The LANDSAT-D program represents a sig
nificant advance in remote sensing tech
nology and is likely to form the tech
nological basis of future operational 
systems . Thus it is essential that 
Canada participate to the fullest extent 
possible in the U.S. NASA Landsat-D 
program . The Working Group re commends 
that Canada obtain th e facilities nec
essary to receive, process, distribute 
and analyze Landsat-D thematic mapper 
data of high quality i n a timely fashion 
providing the greates t possible Canadian 
territorial coverage. 

- Data Handling 

CCRS is now developing plans to part
icipate in both the Landsat-D and 
SPOT programs to the fullest extent 
possible within existing resources. 
In addition, CCRS will be requesting 
additional funds in order to ad 
equately serve the Canadian user 
interests. 
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3.2.2. CCRS should exercise the greatest in
fluence possible to ensure that SPOT and 
Landsat-D have sufficient compatibility 
to make it economically and technically 
feasible to receive, process, distribute 
and analyse the data from both satellites. 

3. 2. 3. 

3.2.4. 

- Data Handling 

CCRS is exerting the greatest influ
ence possible to encourage maximum 
compatibility between SPOT and Land
sat-D. Meetings between CCRS and 

CNES as well as between CNES and NASA 
are scheduled to discuss these issues. 

CCRS should concentrate its budgetary 
resources on the improvement of the 
Landsat product, as a priority over 
involvement in new programs, in order to 
better serve the remote sensing user 
community . - Ontario 

See the response given to workshop 
recommendation M. 

The Canadian remote sensing community 
ac tively participate in the LANDSAT-D 
program. A multispectral scanner be in
corpora ted with the thematic mapper on 
LANDSAT-D. All satellite data for Canada 
be recorded even though all thematic 
mapper data may be processed on a sel
ected scene basis. Satellite data, as 
computer compatible tapes, be processed 
to provide imagery that is geometrically 
corrected, edge enhanced and contras t 
stretched, on a 1:50,000 NTS map sheet 
basis. 

- Acri culture 

Every effo rt is being made through 
CACRS and its Working Groups, t o en
courage the active participation of 
the Canadian user community in the 
Landsat-D pr ogram. A Multispectral 
Scanner System will be flown on the 
first (only) Landsat-D mission. It 
is planned that all data obtainable 
from PASS will be recorded, but only 
selected scenes processed. CCT data 
will eventually be available in CCT 
form as edge enhanced , contrast 
stretched and geometrically corrected 
with 25m square pixels to 1:50,000 
UTM map sheet projection. The cost 
of each tape covering one map sheet 
is expected to be approxi~ate ly 
$150-200. We will maintain a goal of 
recording all LS-D thematic mappe r 
data but may be limited by our 
financ ial resources. 



3.2.5. That CCRS, Agriculture Canada, and other 
agencies support developmental research 
on microwave remote sensing for l and 
applications. 

- Agr iculture 

CCRS is engaged in ext ensive microwave 
remote sensing research fo r both ocean 
and land applicatons, particularly 
through the SURSAT pr ojec t. 

3. 3. Promotion of practical applica tions 

3. 3.1. A definition of "operational" suitable 
to CACRS and CCRS be prepared and used 
by all Working Groups . 

3. 3. 2. 

3. 3. 3 . 

- Water Resources 

This will be done and circulated to 
CACRS for comments. 

The national remote sensing program 
should place emphas is on practical dem
ons tration projec ts in all dis ciplines 
as a means of extending the operational 
use of remote sensing. 

- Ontario 

See response to Workshop 
recommendation H. 

It is recognized that there are increas
ing attempts to consider the ultimate 
applications of the data being acquir
ed in the new programs at CCRS. This 
policy is to be encouraged and it is 
recommended that effor ts be made to 
con tinue and, if possible, increase the 
emphas is given to applications develop
ment. 

- Geography 

CCRS plans to continue its emphasis 
on the e nd applications of its 
various programs. To illustrate 
this focus , steering committees 
have been establ ished to provide 
guidance to the research activit i es 
in the Visible a nd Infrared as 
dS Mirrowave regions of the spect rum. 
This ~uidance is meant to ensure 
that the research activities are 
clearly directed toward solving 
applications problems. 

•-~- The Water Resources Working Group rec
ommends that CCRS co ncentrate mo r e of 
its effort in the area of visual image 
interpretation by: 
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3. 3 . 5. 

(i) a continuing high level of effort 
in the quality and consistency of 
image reproduction - a better 
product will attract more users: 

(ii) development of photo interpretative 
aids and techniques - in-house,by 
contract, and by unsolicited 
proposals: 

(iii) initiation and/or support of dem
onstration projects and education
al workshops, courses, etc. - the 
more people aware of and able to 
make greater use of a product, 
the better the market. 

- Water Resources 

CCRS has long recognized that the 
simplest analysis method which works 
is generally the best. Thus, wherever 
photo interpretation can be used to 
solve an applications problem, this 
would be the analysis method of choice . 
CCRS has recognized the need to 
improve the quality and consistency 
of its photographic products, and is 
striving to meet this need to the 
extent possible within its resources. 
(See also 6.1) 

CCRS would appreciate the advice of 
the CACRS Working Groups on the 
shortcomings of present photointer
pretative aids and techniques. There 
are a very large number of aids of 
various types available, and numer
ous well established techniques. 

CCRS has conducted one workshop on 
aerial photography, and has partic
ipated in workshops, seminars, 
courses and demonstration projects 
designed to make people aware of the 
products available and the ir app lic
ab ility to solving us er problems. 
Many excellent courses a r e offered 
r egularly by a number of Ca nadian 
universities and by the Alberta 
Remote Sensing Centre . The EROS 
Da t a Centre conducts several ex
cellent courses on photo interpet
ation every year. CCRS staff will 
continue to participate in such 
activities to the extent possible . 

That the problem of marketing and 
promotion of remote sensing produc ts 
be faced and that the fo llowing be 
implemented: 



Case histories relating to the success
ful applications of remote sensing be 
prepared by CCRS and outside con
tractors for use in a major promotional 
drive. 
A modest marketing and promotional 
budget be set up and used for the 
purpose of establishing an impact in 
certain vertical markets, in conjunction 
with the producers of remote sensing 
products. 

3. 4.1. 

- Photo Reproduction 
and Marketing 

CCRS will work together with work
ing groups in attempting to meet 
this recommendation. It would be 
appreciated if the working groups 
would list the case histories they 
are aware of in their annual 
reports. 

Sensors and systems 

Since the main sea ice data gap is sen
sing the ice thickness and distribution 
in winter darkness and ovetcast con
ditions, great emphasis should be placed 
upon the development and installation 
of an impulse radar for aircraft 
operation. 

- Ice 

MOT is pursuing a device for this 
purpose . 

3.4.2. CCRS should expedite analysis of data 
from test flights of the aerial hydro
graphy system and provide a definite 
report on the overall feasibility of 
the project. OAS is unhappy at the 
apparent lack of progress in this work. 

- Oceanography 

CCRS has been maintaining ongoing 
contact with CHS re status and 
progress on the Aerial Hydrography 
system. CCRS was not fully aware 
of OAS' extent of interest and as a 
result of this recommendation has 
provided them with a detailed status 
review. 

3.4.3 . High priority should be given to improv
ing capabilities of the Shoe Cove 
Satellite Station to take advantage of 
coming ocean-related satellite systems. 
Capabilities should include on-site 
data processing and distribution. 

- Oceanography 

5 

On-going products and services have 
higher priority than new systems. 
Nonetheless we are equipping the 
Shoe Cove Sation to receive 

SEASAT-A data. Our original plan to 
process SAR data on site was cut-back 
due to funding limitations. 

3.5. Technology transfer 

3.5.1. CCRS should make software for digital 
data analysis developed in-house 
available to the user community at no 
charge, as a significant part of the 
transfer of remote sensing technology. 

- Ontario 

See response to Workshop recommend
ation F. 

3.5.2. Attention should be directed towards 
publicizing viable photo interpretive 
techniques and products by CCRS, and, 
by means of financial support, through 
outside contractors. 

3.5.3 

- Photo Reproduction and 
Marketing 

This will be done through the public
ation of selected case studies. CCRS 
notes that several working groups 
have volunteered to assemble orig
inal material for such case studies. 
CCRS is prepared to undertake the 
publication and distribution, in
cluding colour plates, of the most 
informative of these studies, 
within budgetary constraints. Please 
direct offers to J.C.Henein, User 
Assistance Unit, CCRS. 

The air survey industry be encouraged 
to provide operational remote sensing 
data of the kind currently provided 
by the Data Acquisition Division of 
CCRS. 

As a further element in its 
"Industrial Involvement" effort, 
CCRS is currently soliciting ap
provals to make its aircraft and 
remote sensing systems available to 
Canadian industry. This should pro
vide the Canadian Remote Sensing 
service industry (including the ai r 
survey industry) with excellent re
sources with which to respond to 
the operational needs of remote 
sensing users. 



3.6. 

3.6.1. 

and 
3. 6. 2. 

3. 7. 

The Data Acquisition Division of CCRS 
critically evaluate requests for 
airborne data to ensure the development 
of the air survey industry in operation-
al remote sensing. 

- Agriculture 

This activity is currently ongoing in 
the CCRS "Ai~borne Projects Review 
Committee". As soon as the aircraft 
approvals being requested in (a) are 
received, it will be possible to 
accelerate the process . 

Quality of products and services 

There is much curren t concern over the 
quality of satellite image products and 
services in Canada. A CACRS technical 
sub-committee should be formed to es
tablish reasonable technical standards 
for the production of satellite image 
products. Such standards are required 
as a basis for an objective approach 
to the solution of recognized problems . 

Geoscience 

CCRS should report regularly to CACRS 
on steps taken to increase the quality 
of Landsat data. The quality of 
imagery produced by the EROS Data Centre 
should be considered as a standard. 

- Ontario 

The NAPL research and development 
gr oup have conducted testing and ev
a luation of the PASS and SCSS photo
graphic operations and have estab
lished film product standards. The 
UAI1U will also act as an ombudsman 
t o ensure that users are provided 
with quality products. 

Da t a , pr oducts and production 

Specif i ca t ions f or a Geo graphic Gridded 
D. trl Bas~ s ho uld be fo r mally established 
tcr C3nada t o ens ure e f fec tive merging 
,f ~ridded geog r aph ic da t a with remote
•Y sensed data . The s pec ifi ca tion 
s101Jd include t he def inition of a 
~tundard tqpe fo r ma t f or gridd ed 
gco~r1phic data , a nd a l s o fo r line 
(polvgo n or c ha in ) o ri ented data. 

- Dat .~ Ha ndling 

Specifications a re be ing developed, 
at the i nt e rnational level, for CCT 
i~age fo r ma ts which also may en
cor:ipass Geogr aphic Gridded Data 

3. 7. 2. 

Bases. In addition , good progress 
is being made within Canada in the 
formulation of a standard for in
formation interchange among data 
base users for cellular and 
polygon or chain data. 

In recognition of the continuing im
portance of visual interpretation of 
Landsat imagery; CCRS should be en
couraged and assisted to produce a 
complete set of colour compos ite 
cloud-free Landsat images, destriped, 
geometrically corrected and contrast 
optimized, covering the whole of Canada. 

- Geoscience 

CCRS is planning a joint demonstra
tion project with the Geoscience 
Working Group to investigate the 
feasibility of producing a complete 
set of colour composite, cloud-free, 
enhanced and corrected Landsat images 
for all of Canada. 

3 . 7. 3. It should be recognized that repetitive 
coverage from Landsat type satellites 
will effectively end with the conclusion 
of the Landsat C program. Future 
systems will stress selective (and 
expensive) coverage with higher resolu
tion systems. The value of existing 
archive data should thus not be 
neglected. 

- Geoscience 

See response to Workshop recommend
ation Q. 

3 . 7.4. Landsats 2 and "C" provide limited 
coverage of underdeveloped nations. 
Tapes produced by Landsat I therefore 
deserve reprocessing in light of more 
recent technical advances. 

- Geoscience 

- EDC provides reprocessed LANDSAT-I 
data on retrospective order basis. 

3.7.5. CCRS should report regularly to CACRS on 
the pre s e rvation o f the LA,~DSAT archive : 
as t o what measures have been taken to 
protect the data from damage, deterior
ation or loss, and as to the identif
ication of frames that have been 
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damaged or destroyed. 

- Ontario 

LANDSAT data tapes are stored for 1 year 
in Ottawa and then placed in deep 
storage. Such deterioration as may 



3.7.6. 

3. 7. 7. 

3.7. 8. 

have occurred is caused mainly by over
usage of individual tapes, not by 
damage. All tapes are rotated 90° 
every 3 months to avoid demagnetization. 
A list will be prepared of those tapes 
which have suffered damage. 

Enhanced digital products should be dev
eloped, and the on site capabilities of 
doing this work should be accelerated 
at Prince Albert and Shoe Cove. 

- Photo Reproduction 
and Marketing 

This development is underway, but 
first priority is given to establish
ing production of basic products at 
the stations. 

Because of the dynamic nature of ocean 
phenomena, emphsis should be placed on 
rapid dissemination of ocean data and 
imagery. 

FAX is available now from both PASS 
and SCSS. 

Plans for receiving and processing of 
data at Shoe Cove from ocean-related 
satellites should be circulated reg
ularly to the ocean community. 

This information is provided through 
the CCRS newsletter and through 
bulletins from the SURSAT office. 

3.7.9. CCRS should provide image analysis 
support services for SURSAT projects 
according to a planned and declared 
set of priorities. 

It is not anticipated that problems 
will be experienced in timely pro
vision of image analysis support 
services for SURSAT projects. How
ever, should di fficu lties arise in 
this regard, this recommendation 
will be implemented. 

3.7.10. Oceanographic remote sensing experim
ents of the SURSAT project should be 
designed where possible to make us e 
of the best gr ound truth sources avail
able internatinally. 

The SURSAT project office wishes to 
point out that adequacy of ground 
truth played an important part in 
the experiment selection process. 

3 ,7.11. Canadian experience in wate r colour 
measurements should be drawn together 
and intercompared in time for applic
a tion to the Nimbus- G coas t al zone 
colo ur scanner data. 
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and 
3,7.12. 

3.8. 

3.8.1. 

CCRS should undertake to arrange access 
for Canadian scientists to Nimbus-G 
coastal zone colour scanner data, and 
should assist in analysis and evaluation 
of this data. 

Ocenaography 

Dr. K. Thomson, CCRS member of the 
Nimbus-G Experiment Team, will 
coordinate efforts to compile doc
umentation on Canadian experience 
in water colour measurements, and 
will endeavour to ensure that all 
Nimbus-G Coastal Zone Scanner inform
ation, experiment plans and data over 
Canadian territory will be available 
to other Canadian scientists. 

Information 

(1) Detailed flight maps of RS flights 
in the province should be forwarded to 
the provincial coordinators and (2) 
Minutes of specialty working group 
meetings should continue to be cir
culated to provincial coordinators. 

Nova Scotia 

CCRS undertakes to perform these 
functions. 

3.8.2. That CCRS support, through a subsidy 
program, the establishment of ISISFICHE 
in the University centres having viable 
remote sensing programs. 

- Photo Reproduction and 
Marketing 

See response to 9.1. CCRS feels that 
ISISFICHE is an opera tional tool which 
should not be subsidized on an in
dividual basis. 

3.8.3 . That CCRS maintain IISS up to date. 
- Photo Reproduction and 

Marketing 
This will be done. 

3 . 8 .4. That CCRS maintain the Landsat catalogue 
and to ensure that it is updated,printed, 
and published quarterly. 

Photo Reproduction and 
Marketing 

We will maintain the LANDSAT catalogue 
but due to cos ts and publication 
time may have to settle for longer 
than quarterly updates. 



3.9. Training and Education 

3.9.1. That CCRS consider the es tablishment of 
a grants system, to assist universities 
conducting remote sensing courses to 
purchase remote sensing products, sim
ilar to that in effec t at NAPL. 

Pho t o Reproduction and 
Marketing 

CCRS is conside ring the establishment of 
such a system comparable to the on e used 
by NAPL . 

3.9.2. It is recommended that an ad-hoc committee 
on the r ole of education in the national 
rempote sensing program be established 
under the chairmanship of Dr. Phil 
Howarth . 

3.10. 

3.10.1. 

3 .10. 2. 

- Faculty of Forestry,UBC 

This recommendation was passed by the 
CACRS meeting, and Dr. Howarth has been 
invited to establish such an ad-hoc 
committee. 

Organization 

In order to more fully access existing 
expertise, Working Group representation 
should be included in the CCRS Project 
Review Committee . This would permit 
Working Groups to express their collect
ive opinions at an early stage, regard
ing the value of CCRS and o ther projects 
submitted to the Project Review Committee. 

- Geoscience 

The Project Review Committee is an 
internal management committee of 
CCRS . Therefore it is not approp
riate to have working group 
representat ion on this Committee . 

That CACRS acknow l edge to the Depart
ment of Energy, Mines and Resources the 
importance of the NAPL processing 
facility to the remote sensing commun
ity. The department should be 
encouraged to maintain this vital 
s,,rvice intact . 

- Geoscience 

This has been done. CCRS joins the 
~orking group in recognizing the 
contribution made by NAPL to the 
remote sensing community. 
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3.10.3. The Canadian Advisory Committee on 
Remote Sensing encourage the estab
lishment of provincial/regional 
r emo te sensing centres in those areas 
of the country not presently served by 
such. 

See response to Workshop recommend
ation P. 

3.10.4. Agriculture Canada include operational 
app lications of remote sensing in the 
CANADEX Series. 

- Agriculture 

This recommendation is referred to 
the Chairman of the W.G . on 
Agriculture for action . 

3.11. Benefits and cost recovery 

3.11 . 1.That Treasury Board be advised not to 
judge the success of the Remote 
Sensing Program on the basis of 
products, but on benefits realized 
through various applications. 

3 .11. 2. 

- Photo Reproduction and 
Marketing 

This is done quite regularly, and 
there are signs that the T.B. is 
willing to accept benefits as a 
measure of success. However, 
benefits are difficult to measure. 
Further, it cannot be denied that 
user demand is one indicator(although 
certainly not the only one) of 

the success of the Remote Sensing 
Program. It therefore appears that 
we will have to accept both methods 
of measurement. 

That Treasury Board rescind its pr esent 
policy of cos t recovery based on product 
sales. 

- Photo Reproduction 
and Marketing 

This is not under CCRS control . The 
point has often been made to the T.B. 
that Remote Sensing information is a 
"public good" and should therefore 
be free . However, this is only one 
viewpoin t a nd the Treasury Board seems 
more inclined towards the philosophy 
that "the users should pay as they use'' 
in addition t o whatever con tribution 
they are a lready making t o the genera l 
tax revenue of the government . Increases 
in Post Office rates are an example . 



Recommendations of the Provincial Workshop 

JA. It is recommended that an inter
provincial advisory committee be 
appointed to advise CACRS on the prov
incial position before commitment is 
made by CCRS for involvement that would 
have an impact on the national remote 
sensing program. Only one provicial 
representative per province should be 
a member of this committee. 

Dr. Morley has invited Mr. Victor 
Zsilinszky, the Ontario representative, 
to organize an Interprovincial Advis
ory Subcommittee (!PAS) of CACRS, with 
membership consisting of the official 
representative from each province and 
the two Territories. 

JB. It is recommended that a representative 
be appointed from each of the two 
federal territories and appointments 
be confirmed for Newfoundland, Nova 
Scotia, British Columbia and others, as 
required. 

CCRS is taking action to confirm the 
appointment of representatives from 
Newfoundland, Nova Scotia and British 
Columbia, and to solicit nominations 
of representatives from the Yukon 
Territory and the North West 
Territories. 

JC. For better user representation, one more 
representative per province be appointed 
to CACRS membership on the option of each 
province. One member should not be less 
than a middle manager. This might be 
achieved through inviting representatives 
of regional remote sensing associations 
and working groups to attend. 

JD. 

CCRS is in agree~ent with this r ecom
mendation, and will ask IPAS to recom
mend the method of selection and the 
role of one more representative each, 
per province and per territory, at 
the option of the province or 
territory. 

It is recommended tha t the newly estab
lished User Assistance and Marketing 
Unit be given adequate strength to act 
as ombudsman for the users and be res
ponsible for keeping the provincial 
representatives posted r egularly r egard
ing all matters related to the national 
program. 
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CCRS intends the User Assistance and 
Marketing Unit (UAMU) to act as the 
ombudsman for all users as required, 
without interfering unnecessarily with' 
the existing communications links be
tween users and various members of the 
CCRS staff. In particular, CCRS expects 
that the Head of the UAMU will keep in 
close contact with the chairman of the 
IPAS. At the same time, tl1e members of 
the Applications Division who have been 
specifically named as contact points for 
particular provinces will, of course, 
maintain their close connections with 
the provinces. 

JE. The success of the provincial remote 
sensing program is a two-way benefit, that 
is any achievement at the provincial level 
is a credit to CCRS as well. Since prov
incial remote sensing programs and invest
ment in hardware depend on technology 
transfer from CCRS, it is recommended that 
CCRS draft a policy statement in this 
regard. The "Provincial Advisory Connnittee" 
should be given the opportunity to examine 
and to negotiate, if modification is re
quired before it becomes an official 
policy. 

3F. Concern has been expressed regarding the 
compatibility of interprovincial digital 
image analysing systems. It is recommended 
therefore that CCRS provide 

(a) development of transportable software 

(b) adaptation of existing and future 
software for digital analysis systems 
for use in provincial and/or regional 
centres as well as educational in
stitutions. It is also recommended 
that CCRS provide advice to potential 
system users on hardware which is 
compatible with existing software. 

(E.Fl- CCRS has always considered as high 
priority the transfer of remot e sensing 
technology to the user community, in
cluding those users and agencies at the 
provincial level. The technology assoc
iated with image analysis is being 
transferred in two ways : 

(a) 

and 

(b) 

by assisting Canadian companies in 
their e fforts to develop reasonably 
low cost image analysis systems; 

by direct transfer of software, 
under a no-cost licencing agreement, 
to the users. 



CCRS is only beginning to gain the exp er - 3 H. 
ience needed to accomplish the software 
transfer in an efficient, effective 

It is recommended that a gr eater portion 
of the CCRS budget and staff be allocated 
to practical applications development and 
service to all regions of the nation and 
that meaningful dialogue on appropriate 
problems be undertaken with the regions in 
determining these problems. 

manner . Much of our software is prop-
rietary to some other agency and hence 
not transferable. Some of the CCRS 
software is so closely enmeshed with 
this proprietary software that it cannot 
be easily extricated. Based upon past 
exper ience , grea t e r care will be taken 
to develop software which can be easily 

CCRS would welcome specific advice in 
this a rea from IPAS . 

separ a t ed from proprietary packages. 31. It is recommended that CCRS make available 
relevant cost-benefit documents to 
provincial representatives. 

New documentation and change control 
procedures are being formulated which 
wil l make it easier fo r the user to 
implement CCRS software on other 
computers. 

A policy for CCRS software dissemination 
of software to Canadian users has been 
drafted and will be sent to all CACRS 
members for comment. Essentially, the 
software will be provided free of charge 
to bona fide Canadian user agencies or 
corpora tions under a licensing agree
ment whereby the user agrees not to 

CCRS will make cost-benefit documents 
available to the provincial represent
atives. In particular, the report 
entitled "LANDSAT Data User Survey" by 
Mr . F.E. Hayes is being copied for 
distribution to the provincial rep
resentatives. In return, CCRS would 
appreciate receiving copies of any 
cost- benefit documents which the 
members of CACRS are aware of. 

fu rther distribute the software without 3J. In the light of the expanding role of rem
ote sensing in many disciplines and the 
possible environmental monitoring require
ments of the future, it is recommended that 
CCRS fund a consultant's study to deter
mine and project the manpower require
ments for remote sensing specialists of 

the permission of CCRS. 

CCRS staff have always been willing to 
provide advice to any user agency on 
systems, hardware, software and 
compatibility. 

3G . It is recommended that CCRS provide sup
port to provincia l and/or regional centres 
as wel l as educationa l institutions in 
connection with ~eveloping conversion of 
existing digital image ana l ysing hardware 
and/or software for compatibility with new 
satellite programs, e.g. Landsat D and 
SPOT. The purpose of such s upport is to 
minimize the cost of conversion t o the 
centres. 

CCRS will provide assistance, on a con
sulting basis, to users with regard to 
conversion of exis ting analysis systems 
to handle SPOT, Landsat- D and other 
airborne and satellite remote sensing 
data. To ease conversion problems in 
the future, a new CCT format is being 
developed internationally which could 
accommodate data from virtually any 
1mag1ng type sensor , as well as 
cellular and polygon geographic data 
hase information. Hopefully, this one 
change in format to take place before 
the launch of Landsat W(>uld be the last 
major one for many years , perhaps 
dcca cks. 

all levels in the near and long term. 

CCRS has requested the Canadian Employ
ment and Immigration Commission to 
undertake such a study. 

3K. The provincial representatives note with 
appreciation the support of CCRS personnel 
to various seminars and workshops held 
during l ast year. It is recommended that 
when future sessions are planned 

(1) adequa t e notice be given to 
provinces 

(2) where sufficient interes t is gener
ated, these programs be mounted in 
those various regional locations. 

- The Head of the LlAMU will keep in touch 
with the chairman of IPAS in order t o 
ensu re sufficient coordination between 
CCRS and the regions in organizing 
seminars and workshoos . 

3 L. It is r ecommended that the minu t es of all 
working group meetings and an updated list 
of membership when appropriate be sent 
to all provincial r epresenta tives . 
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The UAMU will undertake the responsib
ility of distributing all those min
utes of working group meetings which 
it receives to provincial represent
atives, as well as updated membership 
lists. The cha irmen of working groups 
should ensure that copies of all 
minutes are sent to Mr. J.C. Henein in 
a timely manner for distribution. 

Recommendations of the Specialty Groups 

3M. The National Program should emphasize op
eration and upgrading of existing 
systems ahead of the introduction of 
newer technology. 

It is CCRS policy to emphasize oper
ation and upgrading of our existing 
systems ahead of introduction of newer 
technology. We implement this policy 
by applying the majority of our re
sources and personnel to LANDSAT and 
airborne operations. We are currently 
completing a major upgrade of our 
LANDSAT production system with the 
commissioning of laser beam recorder 
system at Prince Albert. 

3 M.l New systems should serve the needs of all 
geographical areas of Canada. 

Our aircraft program is subsidized so 
that users in all parts of Canada gain 
equal access to aircraft remote 
sensing services. Our LANDSAT program 
currently provides direct coverage of 
all Canada from our stations. Within 
budgetary constraints, we will 
attempt to implement future programs 
that satisfy all geographic areas of 
Canada. 

3 M.2 The production of CCT's and improvement 
of image quality be given high priority. 

We are producing the software so that 
corrected CCT's can be produced at 
Prince Albert and Shoe Cove Stations. 
We have used the services of the NAPL 
research and development group to 
conduct testing and evaluation of 
the Prince Albert and Shoe Cove 
photogr aphic operations and to estab
lish film product standards . 

3M.3 The production of UTM corrected CCT's 
begin as soon as technically possible . 

We have a development system underway 
to produce UTM corrected CCT 's for 
LANDSAT data and have produced a few 
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scenes using software techniques. 
We are planning to bring this system 
into production in early 1979. Its 
products will be geometrically and 
radiometrically corrected and conform 
to a 1:50,000 NTS map sheet. 

3M.4 That CCRS provide software development 
support and leadership to the remote 
sensing aser community. 

We are developing a software policy and 
introducing tighter internal document
ation standards to maximize our software 
contribution to the remote sensing 
community . 

3M.5 That CCRS continue to search for effective 
output display methods. 

We will try alternative methods for pro
ducing hard copy colour products from 
our compu t er compa tible tapes. 

3N. That CACRS, in addition to its advisory 
role to CCRS, should coordinate the 
National Remote Sensing program via in
formation exchange, recommending priorities, 
etc. 

CCRS anticipates that IPAS will take an 
active role in providing advice to 
CCRS as well as in generating regional 
activity. CCRS welcomes any and all 
input from the members of CACRS on an 
ongoing basis but feels that the 
activity referred to by the word 
"coordinate" requires a degree of con
tinuity that cannot be provided by so 
disperesed an organization as CACRS. 

3N.l That CACRS system of discipline-oriented 
and special-purpose Working Groups should 
be continued. 

CCRS is in agreement with this recom
mendation, but short-term working 
groups should also be established 
where needed. 

3N.2 The specialty centres should be represented 
at CACRS 

CCRS notes with pleasure the expansion 
of remot e sensing act ivities in 
various institutions across the country. 
At the same time, it seems possible 
that if every organization, governmental, 
educational, or industrial, which under
takes a specialized remote sensing 
program in the future is to be r ep 
resented at CACRS, the potential numb e r s 



could become unmanageable. CCRS 
suggests, subjec t to the agreement 
of CACRS, that specialty groups 
should be represented as far as possible 
through the established discipline
oriented working groups. At the same 

CCRS will, however, contact DREE and 
ensure that they are made aware of the 
need for r egional funds for this 
purpose in anticipation of provincial 
or regional requests. 

time, the committee nominated by t he 3 Q. It is recommended that CCRS give particular 
attention to insuring continuity of product 
formats, despite changing technology. It 
is felt that continuity of products is 

members of CACRS each year to plan 
the next CACRS meeting is free to 
invite particular individuals to the 
CACRS meetings, subject to Dr.Morley's 
consent, if it feels that such in-
dividuals can contribute to or benefit 
from the program. 

Recommendations of the Working Groups 

3 0. It is recommended that there be increased 
information exchange at CACRS meetings . 
The nex t CACRS meeting should include 

(1) Presentations on the state-of-the- a rt 
in remote sensing and its future 
development, both national and 
international 

(2) Discussions of our national needs, 
and of 

(3) What action is required 

This recommendation will be forwarded 
to the chairman of the committee 
nominated by the members of CACRS 
to organize the next CACRS meeting. 

3 P. Given that the c limate of federal/ 
provincia l relations has changed over the 
past five years , previous a ttemps of 
CCRS and CACRS to encourage the establish
ment of regional activities in remote 
sensing should be renewed. In part, 
this might be encouraged by seminars and 
workshops. 

CCRS feels that the best motivation 
for the establ i shment of regional 
~entres and activities is the example 
of the successful centres that have 
been estab lished in cer tain pr ovinces . 
Thls activi ty can be encouraged by 
seminars and workshops in the regions, 
such as those that have been co nducted 
reLentlv by both CCRS and various 
CACRS members. 

The most obvious source of federal 
funding for regional activities, if 
such is required, is the Depa rtment 
of Regional Economic Expansion . Suc
cessful requests ior DREE funds must 
originate 1rom provincial governments 
and therefore the initiative in this 
re/ 1rd should be spearheaded by IPAS . 
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very important to cont inuing research, 
educational and operational programs. The 
user cannot always be changing analysis 
equipment and methods to suit rapidly 
changing technology. 

See the response to recommendation G. 

JR. Working Groups would welcome more frequent 
opportunities to exercise their advisory 
function. 

CCRS notes with pleasure the willingness 
of the working groups to exercise their 
advisory functions more f r equently, 
and will make full use of the expertise 
thus made available . 



4.0 

4.1 

REPORTS OF THE CANADA CENTRE 
FOR REMOTE SENSING 

Historical Highlights 

1968 

May 23: Meeting of Interdepartmental Com
mittee on Remote Sensing of Earth Resources 
from Aircraft Satellites convened by Dr.L.W. 
Morley to discuss advantages of joint pro
grams in remote sensing. Sixteen represent
atives from 8 government agencies attended. 

1969 

July 22: Cabinet Committee on Scientific 
and Industrial Research recommended that EMR 
should be the agency responsible for coordin
ation and funding of "Resource Satellites -
Canadian Research Program" and should estab
lish an ad hoc interdepartmental committee 
to steer the program. The Program Planning 
Office was officially established with Dr. 
L.W. Morley as director. 

1970 

Feb . 14: First Montebello meeting to form 
the working groups of the Program Planning 
Office. 

~: Cabinet Committee on Science Policy 
and Technology gave approval for EMR to neg
otiate a memorandum of understanding 
between EMR and NASA. 

1971 

Jan.16-20: Second Montebello meeting to 
review reports of the working groups. 

Feb. 11: Treasury Board's memorandum re: 
"Change in Organization" authorizing the 
es tablishment of the Remote Sensing Centre as 
a new organizational element of EMR. The 
Centre was subsequently renamed Canada Centre 
for Remote Sensing, with Dr. Morley appointed 
as its founding director. 

April 1: Canada Centre for Remote Sensing was 
officially established . 

May 14: Agreement with NASA signed. 

Nov. 30 : Purchase of Falcon Fanjet aircraft. 

1972 

Jan. 4: Meeting of the Interagency Committee 
on Remote Sensing (IACRS) at which terms of 
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reference for the Canadian Advisory Committee 
on Remote Sensing (CACRS) were approved, and 
at which the first partial "cost recovery" or 
"shared funding" formula was approved(whereby 
CCRS may charge federal Government user 
agencies for airborne remote sensing). 

Feb. 22-24: First CACRS (third "Montebello") 
meeting at Montebello, Quebec. 

July 23: LANDSAT-1 launched. 

July 26: First imagery of Canada received. 

July 27: First LANDSAT image presented to 
Honourable Robert Stanbury, Ministry of 
Communications, at the International Society 
of Photogrammetry conference held in Ottawa. 

1973 

January: Establishment of Applications 
Division of CCRS, and initiation of a con
centrated program of applications research 
and development . 

February: Establishment of remote sensing 
imagery Browse Facility at CCRS, 

February 7-9:First Canadian Symposium on 
Remote Sensing (Ottawa). 

February 19-22: (Fourth Montebello) second 
CACRS meeting. 

April: Manitoba Remote Sensing Centre 
established in Winnipeg. 

Distribution and sale of LANDSAT 
Quicklook imagery of Canada undertaken by 
Donald Fisher and Associatesl, Prince Albert, 
Saskatchewan. 

July: Ontario Association for Remote 
Sensing established. 

September 18:0ntario Remote Sensing Centre 
established in Toronto. 

1974 

January : Proposals for private enterprise 
involvement in the CCRS airborne remote 
sensing programs requested from industry. 

February: ISISFICHE subscription became 
available from Donald Fisher and Associates. 

1. The name of this company was 
changed to Integrated Satellite Informa tion 
Services Ltd. in January 1975. 



Feb r ua r y 18-21: Thi r d CACRS Net>t i ng, 
Mon t ebel l o, Quebec . 

Apr i l 2- May 1: Second Ca nadian Sympos ium on 
Remo t e Sensing (Gue l ph , Onta rio). 

April : Image 100 inte r active image 
analysis sys t em de l iver ed t o CCRS . 

June : Convair 580 long-ra nge turbo-
prope l lo r remo t e sensing a ircr af t acquired 
by CCRS. 

June 6 : Al berta Remote Sensing Centre 
es t ablished i n Edmo nton. 

December: Contrac t t o develop a s a tellite 
tracking s t a tion t o be l oca ted in St.John's, 
Nfld . , awar ded t o Mac Donald, De ttwiler and 
Associates , Vancouver. 

1975 

January 23 :Launch of LANDSAT-2. 

March 31- Ap ril 3: Fourth CACRS meeting, 
Montebello . 

~: Contrac t signed with Innotech 
Aviation Lt d., and Int e ra Environmental 
Co nsul t ant s Ltd . , for the tra nsition of 
the airborne pr od uc tion s ys tem from govern
ment to indus try . 

September 22- 24 : Thi rd Canadian Symposium 
on Remote Se nsing (Edmonton). 

1976 

February: ISIS began to produce and distrib
ute black-and-whi t e L.l\,.~DSAT pr od uc t s f r om 
Prince Albert . 

>~arch 29-April 1 : Fifth CACRS meeting, 
\rnprior, Ontario. 

~r-.':JL'r: Cabinet approval of joint submis
~ ~ bv .~~ and othe r interested government 
•p7rt-Ents regarding participation in the 

·r of - c[-.on~e~t SE\SAT experiment . 

1977 

\_.>r_~-~ : Sixth C.\CRS meeting, t\rnprio r, 
ntar io. 

'-'..'..:' H-18: fourth C'lnadian Symposium on 
1e~otL Scns•n~ (Qu~~cc City) . 

_,l_y: lpening of the Shoe Cove 
S, t d l i Cc• S t"Jt ion in ~ewfound land and sub 

t_ 
1
H nt ro.: L:~-)t i •n of LANDSAT data . 
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December: Cabinet approval of a n inter
departmental experimental program based on 

readout of data from SEASAT- A, supplemented 
by an underflight program with an advanced 
SAR installed in the Convair 580, and an 
extensive ground-truth program . 

4 .2 APPLICATIONS DEVELOPMENT 

4 .2.1 Image Analysis System 

The Image Analysis 
System (CCRS) development will be comple t ed by 
J uly. Its capability at that time will be 
gr e atly improved over that of the original 
Image 100. Upon completion of this development 
the design will be frozen and the facility will 
be available for users. Procedures will be set 
up for instituting changes and these will be 
carefully controlled and documented. Concep
tual work has now begun on the next generation 
o f analysis systems which will be able to 
integrate data from new satellites (with high 
spatial resolution and large data outputs) and 
aircraft sensors with existing resource data 
bases . The new system should be available by 
1982 . 

COMPARISON OF IMAGE 100 AND CIAS 

BASIC IMAGE-100 CIAS 

Channe ls 
Class i f ication Features 
Class es 
Clas s ifica tion Time 

(including I/0) 
Land s at 4 Channel 

512 X 512 

3240 X 2386 

4.2 . 2 ~JrKshops 

5 
4 
8 (per pass) 

25-51 
min. 
8 c l asses 32 
12. 5-13 
hour 

l 

64 
4 

256 

10-40 
min. 

c lasses 
24- 60 
min. 

min. 

A'"rial thermog r aph •.~orkshops we r e given 
by Ron Brown and Joseph Cihla r j n: 

- [Jmon t on , Feb r uary 7 and 8 ; 
- Quebec , Ap ril J ; 
- Winn ipeg , April 6 ; and 

planned fo r Vancouve r April 11 a nd 12 . 

The purpose of these wo r ks hops is t o 
demonstrate the capabili t ies a nd l imit a t ions 
of airborne t he rmography for hea t loss me as ure
ments . The average at t enda nce has been 15 t o 
20 . 



Tutorial Seminars on the Control of 
Aerochrome Infrared Film for Remote Sensing 
Application were given by Jack Fleming, Bruce 
Fretts and Joseph Cihlar in Ottawa February 15 
and 16 and in Calgary February 24. 

Attendance was largely from the 
aerial survey industry with a few attendees from 
Provincial Agencies. 

4.3 

4 . 3 . 1 

SATELLITE P~JGRAM 

Landsat 3 

Landsat 3 was launched 
on March 5, 1978 and data was received in Canada 
starting March 7, 1978. NASA have informed CCRS 
that they will provide complete Canadian cover
age of Landsat 3 for MSS channels 4, 5, 6 and 7 
but coverage for Band 8 (Thermal I.R.) and RBV 
for Landsat 3 is by request only . In addition, 
Landsat 2 MSS data will only be available as 
requested . 

CCRS has reques t ed : 
Full MSS coverage of Canada for Landsats 2 

and 3 . 
Full RBV coverage f r om Landsat 3 until 

further notice . 
Users will be asked to submit requirements 

for night-time Landsat 3 MSS Band 8 
(Thermal I . R. ) data . 

4 . 3 . 2 Landsat D 

A Working Group has been 
set up to help plan for Landsat D and the French 
SPOT satellite . CCRS can, within its present 
budget, finance a bare-bones Landsat D program . 
This would mean r eception at Prince Albert only 
with limited production and analysis capability . 
A separate report on the Landsat D program is 
being prese nted separately in this report. 

4.3.3 Image Pr oduc tion Capability 

A new image processing 
system has been installed at Prince Albert and 
will be operational by July 15. This facility 
uses a laser beam output recorder. Two formats 
are possible - four 70 mm images side by side 
on a 9" film or 1/1,000,000 image using the full 
9" format . CCT ' s will also be produced. All 
Landsat products will be generated at Prince 
Albert except mosaics, special enlargements and 
colour products. Colour production will remain 
at NAPL untiJ comparable colour capability is 
developed at Prince Albert . 

4 .3. 4 Shoe Cove Station 

The Shoe Cove , Nf ld. 
Station has been operating and receiving Landsat 
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data on an operational basis since July 21, 
1977. An agreement is being negotiated to 
provide Landsat data of Greenland (with Denmark) 
and Ice land. 

The Shoe Cove Station 
is now being modified to read out the Seasat 
SAR data. The station will start receiving 
SAR data and archiving it on an analogue 
recorder at reduced resolution by July 15 and 
will be in full operation recording digital 
data Novembe r 1, 1978. 

4 . 4 

4.4.1 

AIRBORNE PROGRAM 

Evaluation of the Airborne 
Operation 

Ernie McLaren left the 
Centre to take up a position with Nova Scotia 
Land-Survey Institute . Joseph Cihlar was 
seconded to the Airborne Operations on a six
months basis to help interface with users and 
also to evaluate the projects undertaken in 
past years on this program to guide future 
activities. This evaluation took the form of 
an interview type survey. The majority of 
principal investigators from the 1975-77 period 
was contacted by telephone or personally 
(visits to investigators in 10 Canadian cities 
were made); in addition, a number of projects 
from the previous period were included. Each 
project was documented in terms of purpose, 
analytical procedures, results, benefits and 
written reports or papers. The projects were 
also rated as to the discipline (13 categories), 
application type (research, pilot, operational) 
and area (by province) . During the interviews, 
attempt was made to identify applications that 
have reached operational status. 

The evalua tion is 
carried out by discipline and according to 
the followi ng cri t eria : 

(i) "Average projec t" statistics: size , 
number of fligh t missions , primary 
sensor. 

(ii) Operational applications vs research 
applications and the status of each. 

(iii) Use of the remotely derived information. 

(iv) Benefits (actual or potential, and 
agency- specific or general) . 

(v) Recommendations. 

The survey and project 
documen t ation are completed . The evalua tion 
phase is in progress . It is expected that a 
r eport will be completed by the end of April 



1978 . CCRS pl ans to make the results avail
able to the remo t e sensing community. 

4.4.2 Involvement of Industry in the 
Airborne Program of CCRS 

CCRS is proceeding with 
the plan to involve Industry mor e fully in the 
operation of the program so that the experiments 
conducted will result in operational appli
cations . 

CCRS is a lso progressing 
towards implementing a scheme whereby the CCRS 
aircraft will be available to Canadian Industry 
on a cost-recovery basis . This will a llow 
companies to use CCRS aircraft to deve lop a 
market for remote sensing techniques wi thout 
making an initial large capital investment in 
aircraft modifications and sens ors. A fee 
structure has been worked ou t and Treasury Board 
approval for this mode of operating is being 
sought . 

4.4.3 AMOP (Arc tic Marine Oil Spills 
Program) 

This is a proj ect being 
managed by the Environmen tal Protection Service 
of DFE. CCRS is being funded by this project 
to determine the cond i tions unde r which remote 
sensing techniques can be used to detect and 
track oil in ice-infes t ed wa ters and to specify 
an operational remote sensing sys t em fo r oil 
pollution surveillance . The sensors being con
sidered are: 

Convair 580 - 1. ERIM SAR 
2. Dual channel linescanner 

(8-10.5 microns (I.R . )) 
(350 nanometers (U.V.)) 

3. Scatterometer 13.7GHz 
4 . Radiometer 19GHz (borrowed 

from NASA (Langley)) 
5. Camera (RC-10) 
6. Colour T.V. System (Record 

in B&W) 

- 1. Fluorosensor 
2. '.-'!ultispectral Scanner, 8 

channels - 1-U.V.; 6 visible, 
l.R. (] . Su) 

'l. '.!. r hannel MEIS (Nulti Element 
flcctro Optic Imaging System) 
( to look forward at various 
'1TI? les) 

t... 0'1,\ - Optical Multichannel 
,\nalvser - Measure fraunhauf 
fer lines, 500 channels in 
visible, 1 nanometer reso
lution, (fonvard looking) . 
~ormalize obse rved spectra 
by measuring spectra of down
welling radiation . 
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RS-A - 5. L.L . L.T . V. - Both spectral 
and polarizing filters used; 
also used for track recovery. 

6. 70mm Vinten vertical camera. 

The DC-3 will be opera
ting from Clyde Rive r on Baffin Island to 
conduct experiments over a naturally occurring 
oil seep in Se ptember 1978. The Convair will 
also fly in from Thule to participate . The 
oceanographic ship "Hudson" will be taking 
samples of the seep. 

A second experiment will 
be conducted in June of 1979 when there should 
be 50% ice cover. Attempts are being made to 
arrange a controlled spill in moving pack ice 
in 1980. 

4.4.4 

Duration (original) - to October 
1980 (22 months) . 

Extended to 1981. 

Photo Hydrography Project 

The Photo Hydrography 
Project is a cooperative venture between CCRS 
and the Marine Sciences Directorate of DFE. 
The objective is to establish the feasibility 
of mapping depth contours in shallow water 
coastal areas using stereo photographic tech
niques. However, this method requires accurate 
knowledge of the attitude, altitude and position 
of the camera at the time of each exposure. 
Over land this information is usually obtained 
by aero-triangulation of photo identifiable 
ground points . This technique cannot be used 
over water so the required parameters must be 
measured directly using an inertial platform 
and precision a ltimeter. This system will be 
t es t ed experimentally this c~ming Summer. 

The above t echnique will 
be supported by measurements from a lidar 
ba thyme t er which wil l con tinuous l y measure the 
water dep t h under t he a irc r af t. This measure
ment can t hen be used to improve the accuracy 
of the photo-h yd r ogr aphy measurements. 

4.5 

4.5 .1 

RESEARCH AND DEVELOPMENT 

Ground- based Spectrometer 
Capability 

A faci l ity consis ting 
of a visible and I . R. spectrometer mounted on 
a cherry picker with a compu t erized data 
acquis ition system has been acquired and will 
be operating t his Summe r in s upport of Landsat 
Devaluations. 



4.6 

4.6.1 

SUPPORT SERVICES 

Three Year Plan 

The CCRS three year plan 
put before CACRS last year was not approved by 
Treasury Board because Treasury Board does not 
approve plans-only programs. This document· is 
being updated and will be an internal CCRS 
document. Copies, however, will be distributed 
to CACRS members. 

4.6.2 User Assistance and Marketing Unit 

This Unit was established 
under the Program Planning and Evaluation Unit 
mainly as a result of CACRS Recommendations . 
It is described in a separate handout . 

Bernie Hodson and Tom 
Alf8ldi have been seconded to the Unit . A 
competition will be held to select a Head and 
one other person for the Unit . 

4.7 

4.7.1 

SURVEILLANCE SATELLITE 
PROJECT STATUS 

Introduction 

The Surveillance Satellite (SURSAT) 
Project is an interdepar t men tal project of the 
Canadian Government initia t ed in April 1977, 
for which EMR (CCRS) is lead agency. The 
principal activities of the SURSAT Project are 
performance of a set of experiments utilizing 
the NASA satellite SEASAT-A and a complementary 
set of airborne Synthetic Aperture Radar (SAR) 
experiments utilizing the CCRS Convair 580 
aircraft. Results of these experiments will 
define the technical feasibility of satisfying 
Canadian surveillance requirements by satellite. 
Technical considerations, assessment of com
parative economics, and review of potential 
international partners will lead to definition 
of Canada's options for participation in a 
surveillance satellite system in the 1980's. 

4.7.2 Status of Hardware Preparations 

The Shoe Cove Satellite Station is 
presently being modified to rece ive and record 
data from SEASAT-A. During the period July -
September 1978, SAR data will be recorded 
only in analogue form. For the remainder of 
the experiment period (to December 1979), 
SEASAT SAR data will be recorded in both digi
tal and analogue forms. 
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Both optical and digital facilities 
for processing of SEASAT SAR data are under 
development. It is anticipated that the opti
cal processing facility being developed by 
DND will be available in October 1978. The 
digital processor being developed by MDA will 
accept first digital SAR data in October 1978. 

Mobilization of the SAR-580 facility 
is well underway. The ERIM four channel X-L 
SAR is presently being installed in the CCRS 
Convair 580 aircraft in preparation for the 
commencement of SURSAT experiments in mid
July 1978. 

4. 7 . 3 Experiment Planning Status 

In response to the SURSAT solicitation 
of experiments, 101 proposals were received 
which requested SEASAT and aircraft data far 
in excess of those available to the project. 
A complex review process which included com
bining proposals by discipline and geographic 
location of experiment sites has been conclu
ded . Definition of specific experiment objec
tives, time frames, site locations, and de
tailed mission planning are now underway with 
management largely provided by user depart
ments. The following shows the approximate 
number of experiment proposals submitted by 
each institution participating in the SURSAT 
project: 

DFE 27 
EMR 12 
DND 6 
CDA 4 
DOT 3 
DOC 2 
Provincial governments 10 
Industry 6 
Educational institutions 18 
Foreign 7 

To satisfy data requirements, Canada will 
r equest approximately 500 "turn-ons" of the 
SEASAT SAR over experiment sites and 20,000 
line kilometres of airborne data will be 
col lected and processed. 



4.8 Landsat Follow-on 

The U.S. National Aeronautics and Space 
Administration has announced plans to follow the 
current successful Landsat program with a higher 
resolution series of Landsat-D satellites. Also, 
CNES of France has announced plans to launch a 
series of SPOT satellites with even higher spatial 
resolution. These are envisaged as the preview of 
operational satellite remote sensing systems 
which might be implemented in the late 1980's. 

The Canada Centre for Remote Sensing 
started planning for participation in these follow
on programs in the fall of 1977. In order to ensure 
that the Canadian user community would be fully 
involved in the plans to be developed by the 
Centre, a Landsat Follow-On Workshop was organ
ized and conducted in March 1978. A repor t will 
be published during the summer of 1978 which 
provides the background material presented a t the 
workshop and outlines the conclusions reached by 
the participants. A preliminary draft of t his 
report was circulated to members of CACRS at 
the meeting. 

Many compromises will proba bly have t o be 
made in the design of the system which will be 
developed to make data available to Canadian 
users from Landsat-D and SPOT. Trade offs will 
depend upon costs, funds available and requi re
ments as expressed by the user community. The 
workshop held in March was an early attempt to 
obtain an expression of user needs and int e rest. 
The attendees discussed a number of questions, 
and reached conclusions which are summarized 
briefly here. 

With very few exceptions, almost all appli
cations are seen to benefit from the higher spatial 
and spectral resolutions planned for Landsat-D 
and SPOT, but there are very few new applica
tions for eseen. Perhaps it will be possible to 
diiferentiate between snow and cloud cover using 
the new bands of Landsat-D which opens some 
new possibilities for operational snow mapping, 
particularly in mountainous regions. Some mar
ginal applicat ions might become more practical, 
for ex;unple, in the land use, coastal and inertidal 
~one ,napping areas. 

Current methods of facsimil e transm ission 
0f real - ti ne data canno t open up new application 
po,_ ibliities . To take ad vantage of the increased 
re~o1'Jt1on, ~ub-scenes must either be transmitted 
(1nec1ning s1rld ller amounts of area coverage) or 
0n-s1 te interpretat ion must be available. Such on
~1 te interpretation will only occur if the user 
agency sees a s1gn if1cant advantage. 
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It is clear that quick-look data transmitted by 
facsimile wi ll have to be changed in character in 
order to benefit from the improved characteristics of 
Landsat-D. It is di ffi cult to determine if one band 
from quick-look will be sufficient; users seldom order 
only one band t oday. Cost differences between 
quick-look and tape processed data must be exam
ined. In order t o process 10 scenes or 30 sub-scenes 
per day , it will be nec essa ry t o expend $1.5 to 2 
million to upgrade the PASS facilities. Even more 
will have to be spent if full Canadian coverage or any 
toreign coverage is required. To process all data 
from Landsat-D in a manner similar to that now done 
for Landsats I to 3 would require a much greater 
expenditure of funds. 

It was noted that MSS bands 4 and 6 alone are 
of little value to forest ry. Use rs generally welcomed 
the information that both 1600 BPI and 6250 BPI 
tapes wi ll be available. 

In disc ussing t he orbital patterns, it was gener
ally agreed that a unifor m skip pattern was prefer
a ble to one which provided adjacent scenes on 
adj acent days. For some applications, it does not 
rea lly mat ter, in partic ular for those where coverage 
is required only once per year or once per season. 
This conclusion was confirmed at the CACRS meeting 
where preferenc e was indicated for a 708 k orbit 
which would provide 9-11 day repeat coverage for 
most of Canada . 

On the question of full-scene or sub-scene data, 
there was some disagreement. Many users welcomed 
the suggestion of providing sub-scene data as this 
would eliminate t he very high cost of deleting the 
data not required fr om a tape. Very often only a 
small section of t he scene is of interest for any 
particular study, and the comput er processing costs 
to remove the extraneous dat a can be quite high. On 
the other hand, some users fel t that it was e ven more 
important to have full-scene coverage : in appl ica
tions such as geology, it is t he synopt ic view that is 
most important. In forestry, sub- scenes on t he order 
of 1/4 of l :250,000 topographic map are practical, 
but forestry work tends to look at large a reas a t a 
time. 

There was considerable discussion on possible 
mechanisms for maintaining user involvement in the 
decisions to be made by CCRS with regard to the 
Landsat Follow-On Program. One suggestion involved 
direct user involvement in the CCRS project review 
committee. It was pointed out that at one time 
CACRS attempted to exercise greater control on the 
deployment of the aircraft, however, the large user 
group was found to be far too unwieldy for such 
activities . While any external committee could not 
act effectively on day-to-day operat ions, it could 



oversee general policy. Some of the various 
national policy committees with which the users 
were familiar were mentioned. For example, the 
National Committee on Forest Fires does operate 
quite effectively in controlling policy. Some of 
the NRC associate committees also exercise 
reasonable control over the policy and direction 
taken under their jurisdiction. Most of these 
committees, however, are made up of people 
whose major task is related directly to the subject 
considered. User agencies use remote sensing as a 
tool; it is not their major concern. Some of the 
NASA technical users group committees which 
provide advice on major projects are possible 
models for ensuring adequate user input. 

The question of technology-push versus app
lications-pull was discussed. It is highly desirable 
for the applications people or users to clearly 
define their needs in order to guide the techno
crats. Historically, the major advances have 
come from the innovation generated by 
technology-oriented people. The moral is "if the 
users don't like technology-push then they ought 
to pull". It has been suggested that the 
technologists have the advantage of being central
ized, whereas the users are diffused throughout 
the country and through many agencies: It was 
suggested that it is not really technology which is 
centralized, but rather the capacity to innovate. 

It was generally agreed that Canadian data 
must have the highest priority and that there 
should be full coverage available for Canada. This 
could be obtained through receiving sites at 
Prince Albert and possibly Frobisher Bay, by 
augmenting direct readout at PASS by a domestic 
satellite link to White Sands, or by providing a 
Canadian Telecommunication Data Relay Satellite 
System (TDRSS) Station. It is recognized that use 
of TDRSS either through the domestic satellite or 
directly may pose serious problems for NASA. 

Agriculture is the only group which has a 
positive requirement for foreign data, other than 
that bordering Canada (for ice reconnaissance, 
data are required for the Beaufort Sea and the 
Davis Straight). Canadian data must have highest 
priority, and it was felt that agriculture must 
clearly define its requirements for foreign data. 
It must also demonstrate a clear plan for the 
utilization of any foreign data acquired. Thus, the 
sampling schemes proposed and the system to use 
such foreign data must be defined. It was 
suggested that agriculture should provide the 
incremental cost to the system required in order 
to obtain such foreign data. 

Some attendees expressed the opinion that 
CCRS should greatly strengthen its research efforts 
in the area of machine analysis of remotely sensed 
data. Work to date has been very beneficial to some 
forestry groups in particular. CCRS should give very 
high priorities to the development of new hardware 
analysis systems for the Landsat-D time frame. 

The subject of cost-recovery is of great concern 
to some operational users. They are concerned that 
they will be encouraged to develop operational 
programs using satellite remote sensing data when 
such data products are heavily subsidized. Once they 
have developed systems to use this technology, the 
costs will skyrocket putting them in an almost 
untenable situation. It was pointed out that NASA, 
by charging station fees, has already increased the 
costs to CCRS. In fact, the US is considering total 
cost-recovery in the future. The users would like to 
have a strong say in this decision. 

It was pointed out that remote sensing is 
generally for the national good. The major users are 
governments at all levels, and the benefits from 
remote sensing tend to accrue to the nation as a 
whole, not to individual agencies or specific groups. 
While some industries, such as the geophysical explor
ation companies, can benefit directly, remote sensing 
is much like weather forecasting where the country 
as a whole benefits. Therefore the basic cost should 
be underwritten by the federal government. It would 
seem to serve little purpose to have one government 
agency charging other government agencies for 
remote sensing services. 

Ice reconnaissance is the application most 
adversely affected by the planned frequency of 
coverage for Landsat-D. SPOT might help to fill in 
the gap. However, the infrequent coverage likely to 
be provided up to 1985 will seriously limit this 
application, and continued aircraft reconnaissance 
will be required. In fact, it is doubtful that aircraft 
surveillance can ever be displaced by satellite. 

The workshop was unable to make any definite 
suggestions as to which bands in the visible and 
infrared spectrum might be preferred for the future. 
It was generally felt that not enough research had 
been carri ed out in Canada to make such suggesions, 
and that at least for Landsat, NASA had probably 
made reasonable decisions based upon the work done 
in the U.S.A. Canada should do more work in this 
area in order to answer questions about requirements 
in this country. 
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5.1 

5.1.1 

REPORT OF THE WORKING 
GROUP ON AGRICULTURE 

AIRBORNE REMOTE SENSING 

The number of airborne 
projects successfully completed over agri
cultural areas increased in 1977 as com-
pared to 1976 (26 vs. 21) with some reduc
tion in line mileage (2667 vs 3679 nm). The 
reduction in mileage was mA inly_ the result of 
fewer large blocks (i . e. >200nm) being 
flown (1 vs 6 in 1976). Thus, the Airborne 
Unit of CCRS continued to provide its unique 
capability of quality airborne imagery to va
rious agencies interested in the development 
of research and pilot operations. These 
studies were on assessing c rop and vegetative 
conditions, crop loss, rangeland productivity, 
crop classification, insect infestation and 
land-use. Assurance of acquiring imagery 
within optinum time frames especially required 
for detection of selected biological phenomena 
remains a difficult problem due to a variety 
of weather, atmospheric, and human and physi
cal-resource constraints. Several important 
projects, consequently, were abandoned during 
the year. Acquisition of imagery for uses 
no longer considered experimental were tran
ferred from CCRS to commercial air-survey 
agencies. These agencies however, did not, 
adequately provide the requi red quality of 
imagery, thus raising serious ques tions on 
their present capability or on the present 
contrac ting and specification procedures . 
Generally, the quality of imagery acquired 
by CCRS was of satisfactory quality indica
ting that the procedures being used for cor
recting the film for dye-layer imbalance and 
for atmospheric density has improved the over
all color airborne system. 

Aerial color-IR phologra
phv ~as used for a wide varie t y of applica
tions such as in land- use and peat area stu
dies in ~anitoba, monitoring effects of po
~ash mining on crops in Saskatchewan, detec 
ting and estimating crop losses from alfalfa 
"sickness (1,;, alfalfa winter- kill (9,15), 
hean diseases (10,16), pea losses (1), range
land productivity (14, 17), and crop losses 
fror., insects (Saskatchewan) . Research on 
spect~al characterization of crops for fu
ture film-fi lter airbo rne studies was con
duct,·d on cereal crops (2) and horticultural 
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crops (3,4). Particular attention was given 
to techniques for detecting spectral properties 
under a minimum of soil "noise" conditions with 
solar illumination. 

5.1.2 SPACEBORNE REMOTE SENSING 

Development continued on 
a pilot system for determining crop conditions 
from Landsat imagery for spring in spring wheat 
growing regions based on site data from western 
Canada (8,12,13). Under the Canadian Area Crop 
Information Remote Sensing Program, crop re
cords from an additional 30 sample segment 
sites (5x6 mile areas) were obtained in Saskat
chewan for future verification of crop estima
tes based on extrapolation from the main 
test sites. Development of the Homogeneous 
Land Area concept continued (11) with the 
Land Units being defined and mapped for two 
map sheets in Saskatchewan (Melfort and 
Wynyard NTS maps) based on physical soil clima
tic parameters and evaluated in relation to 
enhanced Landsat data. Studies were started 
on evaluating a suitable network of ground
based soil moisture control sites and establish
ment of a reference computer data-file in 
cooperation with Canadian agrometeorology 
specialists as part of a program for assisting 
in yield estimations (7). This network and data 
base will be used to provide ground control 
information for such future satellite programs 
using the Heat Capacity Mapping Mission of CCRS. 
Development of thematic map overlays on Land
sat imagery (digitally) was begun for delinea
ting specified areas, municipalities, crop 
districts, land units etc. and for separating 
unwanted or extraneous land areas on Landsat 
imagery during automatic classification. Such 
interfacing of thematic information with satel
lite imagery, geometrically corrected, has 
seriously hindered acceptability of such remo
tely acquired data. Landsat data was used al
so during the year for determining change in 
farming practices (between 1973 to 1976) in 
areas of Alberta readily subject to severe 
wind erosion. Es tima tes were made of selected 
a r eas in the Peace River region fo r acreage of 
Creeping Red Fescue. Studies continued in 
evaluating r angeland productivity and for clas
sif i cation of range a r eas in southern Alberta 
(14) and in the Kamloops area of B.C. (17). 

5 .1. 3 TECHNICAL DEVELOPMENT 

The technical developments 
made by CCRS fo r evaluating the quali t y of a 
aerial film (color) prio r t o exposur e and for 
de termining the proper film-filter combina tion 
in r elation to the dye-layer balance and atmos 
pheric density have been a significan t step 
towar ds improving overall image quality. Pro-



per exposure control still remains a serious 
factor in operational acceptability for most 
agricultural applications as the failure rate 
among commercial operators still remains ex
cessively high. Satisfactory progress was 
made in the initial phases of a long-term 
program to reduce uneven luminosity on air
borne color photography (6). 

5.1.4/5.1.5 

5.1.6/5.1.7 

APPLICATION AND BENEFIT 
ANALYSIS 

USER LIAISON AND TRAINING 

Studies using a combina
tion of airborne, spaceborne and ground control 
data have shown the feasibility of mapping and 
classifying selected rangeland conditions in 
southern B.C. (17) and Alberta (14). Such 
studies need to be extended to other rangeland 
eco-systems. The application of Landsat data 
for evaluating the growing conditions of vege
tation in spring needed cereal growing region 
was shown to be successful based on Canadian 
control data (8). However, to obtain infor
mation on a near-real time basis, reliability 
would still require additional 2-5 years 
for acquiring the equipment and training Cana
dian personnel. During the year no special 
workshop program was conducted for agricul
tural applications. The Agricultural Working 
Group of CACRS, met in Edmonton, November 
22 and 23, 1977 at the Alberta Center for 
Remote Sensing (5). A number of papers were 
presented at the Fourth Canadian Symposium on 
Remote Sensing, Quebec City. 

5.1.8 

5.1.9 

CONCLUSIONS AND FORECAST 

RECOMMENDATIONS 

1. Whereas an increase in spatial and spectral 
resolution of satellite remote sensing systems 
would greatly improve the use of satellite data 
for crop studies by allowing for the identifi
cation of relatively small fields and the clas
sification of crop type based on refined spec
tral characteristics, and 

Whereas satellite multispectral scanner 
data have been demonstrated to be suitable for 
many agricultural applications with operatio
nal systems developed for its utilization, it 
is recommended that: 

(a) The Canadian remote sensing community 
actively participate in the LANDSAT-D 
program; 

(b) A multispectral scanner be incorporated 
with the thematic mapper on LANDSAT-D; 

(c) All satellite data for Canada by recorded 
even though a ll thematic mapper data may 
be processed on a selected scene basis; 
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(d) Satellite data, as computer compatable tapes, 
be processed to provide imagery that is 
geometrically corrected, edge-enhanced and 
contrast-stretched, on a 1:50,000 NTS map 
sheet basis. 

2. Whereas the Agriculture Working Group reco
gnizes the potential of the unique type of data 
provided by microwave systems, especially the 
all-weather capabilities of such systems by 
which data may be obtained in addition to cur
rent visible and infrared data, it is recommen
ded that: 

(a) The Canada Centre for Remote Sensing, Agri
culture Canada, and other agencies fully 
support developmental research on microwave 
remote sensing for agricultural applications. 

3. Whereas the number and frequency of requests 
for airborne data appear to severly strain 
the capabilities of the data acquisition divi
sion of C.C.R.S. and 

Whereas the needs for airborne data have 
not always been reliably met by the air survey 
industry, it is recommended that: 

(a) The air survey industry be encouraged to 
provide operational remote sensing data 
of the kind currently provided by the data 
acquisition division of C.C.R.S.; 

(b) The data acquisition division of C.C.R.S. 
critically evaluate requests for airborne 
data to ensure the development of the air 
survey industry in operational remote 
sensing; 

(c) The air survey industry actively support 
operational remote sensing projects. 

4. Whereas provincial/regional remote sensing 
centres have proven to be effective structures 
for the promotion of remote sensing and the 
dissemination of research results, it is recom
mended that: 

(a) The Canadian Advisory Committee on Remote 
Sensing encourage the establishment of 
provincial/regional remote sensing centre s 
in those areas of the country not presen
tly served by such; 

(b) Agriculture Canada include operationa l 
applications of remote s ensing in the 
CANADEX Series. 

5. The Agriculture Working Group recommends 
that appreciation be expressed to Mr. Cal 
Bricker, the staff of the Alberta Remote 
Sensing Center of the Alberta Department of 
Environment for hosting the 1977 meeting in 
Edmonton. 
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'. l.10 Al'l'ENDICES 

'i.1.10.l Appendix I: Current Airborne Projects Related to Land- use Crops and 
other Agriculture Activities . 

Project Requesting Prine ipal Geographic Alt. Camera Lens Film Dates Li ne 
;;11 •1her Agency Investigator Area ASL Format (inch) t ype flown Miles 

(ft) (1977) 

77 
- 8 Al t a.R . S . Center Br i cker, C.D. Alta: Clagary, Camrose, 12,000 9x9 3.5 2443 Oct. 22 126 

Fdtnonton Gr ande Prair i e 12,500 70MM 3.0 2445 
36,000 70MM 3.0 2405 

70MM 3.0 2405 
70MM 3.0 2424 

- 11 Agriculture C:111. Basu, Dr. P .K. Ont: Carp, Vernon, . 3,2 50 9x9 6.0 2443 Sept 15 54 
Ot t . Res . Sta . Ottawa 3,300 IRLS 

3,350 

-12 Alta ., D. O. Woolnough,D . F. Alta: Vegreville 8,000 9x9 6.0 2443 Jul. 14 10 
N 

Er.viron!::t'nt 15,000 70MM 3.0 2445 Sept 13 .c-

70MM 3.0 2405 
70MM 3.0 2405 
70MM 3 .0 2424 
IRLS 

-14 Guelph Uni v . King , K.N. Ont: Lake Erie(N .Shore) 11,600 9x9 6.0 2443 Apr . 29 436 
Dept . of J.:1nd 35 ,000 9x9 6.0 2445 
Reso urce Science IRLS 

-16 Man., D.0. MREM Gruszaka, F . Man: Dauphin 35,000 9x9 3.5 2443 May 13 300 
70MM 3 .0 2405 
70MM 3.0 2405 
70MM 3.0 2424 
70MM 3.0 2445 
IRLS 

-17 Alta. R.S.Center Bricker, C.D. Alta: Lloydminster 27,000 9x9 6.0 2443 Jul.14 13 
[c'•,,on ton 70MM 3 .0 2445 

70MM 3.0 2405 
70MM 3.0 2405 
70MM 3.0 2424 



-18 Alta. R.S. Center Bricker, C.D. Alta: Drumheller 27,500 9x9 6.0 2443 Sept. 13 18 
Edmonton 70MM 3.0 2445 

70MM 3.0 2405 
70MM 3.0 2405 
70MM 3.0 2424 

- 28 Agriculture Can. Mack, Dr:. A.R. Man: Spring Wheat 32,000 9x9 6.0 2443 Sept. 11 34 
Land Res.Res.Ins. Test Sites 9x9 6.0 2445 

IRLS 

-29 B.C., Ministry Bennett, R.C. B.C.: Peace River 9,000 9x9 6.0 2445 June 6 166 
of Environment 23,000 IRLS Sept. 9 

Sept. 10 

-30 Agriculture Can. Mack, Dr. A.R. Sask: Spring Wheat 32,000 9x9 6.0 2443 July 21 so 
Land Res.Res.Inst. Test Sites 9x9 6.0 2445 Sept. 11 

IRLS 

-31 Agriculture Can. Mack, Dr. A.R. Alta: Spring Wheat 32,000 9x9 6.0 2443 July 27 38 
Land Res.Res.Inst. Test Sites 9x9 6.0 2445 Aug. 17 

IRLS 

N 
-32 Agriculture Can. Mack, Dr. A.R. B.C.: Sprine Wheat 32,000 9x9 6.0 2443 July 23 12 

u, Land Res.Res.Inst. Test Sites 9x9 6.0 2445 
IRLS 

-46 Agriculture Can. Sommerfeldt, Dr. Alta: Claresholm/Raymond 13,200 9x9 6.0 2443 July 13 164 
Leth Res. Sta. T.G. IRLS Sept. 13 

Sept. 14 

-47 Agriculture Can. Johnston,Dr. A. Alta: Stavely 7,500 9x9 6.0 2443 July 13 60 
Leth Res. Sta. 14,500 70MM 3.0 2443 July 14 

IRLS Sept. 13 

-48 Mari time Resource Mosher, Dr. P.N . N.B.: Grand Falls 10,000 9x9 6.0 2443 July 1 162 
Manda . Service 9x9 6.0 2445 July 23 
N. B. Dept Agric. IRLS Sept. 4 

Oct. 5 

-49 Maritime Resource Mosher, Dr. P.N. N.B. Potato Bert 31,000 9x9 6.0 2443 Cancelled (574) 
9x9 6.0 2445 
IRLS 

- 55 Agriculture Can. King, G. Ont: Bradford/Simcoe 5,700 9x9 6.0 2445 June 16 96 
Econ . Branch 9,700 9x9 6.0 2443 July 19 

70MM 3.0 2402 Aug. 20 
70MM 3.0 2402 
70MM 3.0 2424 
70MM 3.0 
IRLS 



- ;ll Sask . Rcs~arch Taylor , W. E. Sas k. Potash Sltes 
Co unci l, Saska t oon 

-5 9 B.C. Univ . Leckie, D.G. B. C. : Kamloops 
n~pt . of Fores t ry 

-60 B. C. Univ. Watson, K. B. C.: Kamloops/Douglas 
Dep t. of For estry l .~J ,, 

- 62 McMaster Univ. Karup, E. Alta: Slave Lake/Smith 

- 63 E.M.R.-C.C.R.S Ryerson,Dr. R.A. Ont: Chatham/Bayfield 
Ottawa 

- 64 Calgary Univ . Jacques, Dr. D. Alta : Red Deer 
N 
0--

-87 Agriculture Can. Ladouceur , G. Que : Eastern Townships 
Ste- Foy 
hesearcll St a. 

-89 Bishop's Univ . Saunders , I. Que: Lennoxville 
Dept. of Geog . 

- 98 Winnipeg Univ. Hathout, S . Man: Winnipeg 

-105 Sherbrooke Univ. Bonn, F.J. Que : Sherbrook e 

-ll5 Guelph Univ. Brisco, B. Ont: Lake Erie N. Shore 
Dept. of La nd Res . 

14,000 
23,000 

8,500 
19,000 

4,000 
5,000 

34,500 

7,000 
12,000 

31,000 

31,000 

5,000 

2,000 

1,600 

2,600 
11,000 

10,700 

9x9 
9x9 
HLS 

9x9 
9x9 
IRLS 

9x9 
9x9 
IRLS 

9x9 
IRLS 

9x9 
9x9 

9x9 
9x9 
IRLS 

9x9 
9x9 
IRLS 

9x9 
IRLS 

9x9 
IRLS 

70MM 
70MM 
70MM 
70MM 
IRLS 

9x9 
IRLS 

6.0 
3.5 

6.0 
6.0 

6.0 
6.0 

6.0 

3.5 
6.0 

6.0 
6.0 

6.0 
6.0 

6.0 

6.0 

3.0 
3.0 
3.0 
3 .0 

6.0 

244 5 June 20 
2443 

2443 June 11 
2445 

2443 June 11 
2445 

2443 June 17 

324 

80 

33 

36 

2443 Cancelled (28) 
2445 

2443 Oct. 22 96 
2445 Oct. 25 

2443 Oct. 5 26 
2445 Oct. 13 

Oct. 14 
Oct. 18 
Oct. 23 

2443 Apr. 6 4 
Apr. 7 

2443 Apr. 7 16 
Apr . 8 

2405 Oct . 29 54 
2405 Oct. 30 
2424 
2443 

2445 Cancelled (17 4.) 



5. 2. REPORT OF THE WORKING GROUP ON 
ATMOSPHERIC SCIENCES 

During 1977, Mr. Graeme Morrissey, Chairman 
of this working group, reached the end of his 
term and resigned. A new chairman has not 
yet been appointed. For this reason, no 
meetings of the working group were held in 
1977 and no report was prepared but it is 
expected that the activity of the working 
group will resume as soon as a new chairman 
is appointed. 
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5. 3 

5 . 3. 1 

REPORT OF THE WORKING GROUP 
ON CARTOGRAPHY AND 
PHOTOGRAMMETRY 

AIRBORNE REMOTE SENSING 

Hydrogra phy Project: Tests 
t o de t e rmine the a ccuracy of an inertial 
sys tem we r e carried out using the Casa Grande 
t es t range in Ari zona. Aft e r two hours of 
flight standard errors of rotation were as 
fo llows: 44 arc s econds for roll , 46 arc 
seconds for pitch, 50 arc seconds for 
azimuth . Improvements of these accuracies 
using KALMAN filtering is expected. 

Theoretical analysis of the 
e rror s in coo rdinate measurements due to 
e rrors in ex t e rior orientation parameters as 
de t ermined by the INS was carrie d out, 
inc luding the e ff ect of using additional 
i n fo rma tion fr om LASER bathymetry and points 
on the wat e rl i ne. These wer e ~ompared with 
t he prac t i ca l r esul t s obtained by introducing 
similar er r o r s into a n actual model us ing the 
ana l y t i cal plo t te r. This allowed determina
tion of the e f fe c t of verti cal parallax on 
t he r ead ing of he i ghts, an effect that cannot 
be de t e rmined t heor e tically . 

Res e a r ch is presently being 
ca rrie d out to de t ermi ne the op timum analy
tical o r ana l og p r ocedure for combining 
wa t e rline , as de t e rmi ne d by IR photography, 
wi th the depth measurement fr om co lour 
µho t og ra phy . The op t i mum procedure i s 
appl i cable t o the pl ann ed system in which 
both co l our and i nfra r ed photography will be 
taken s imultaneous l y . It i s expected that 
·l/2 m standard erro r i n de p th can be 
ad1ieve d whe n Lhc. dat a from the I NS a r e 
LGmb i ned wit h aJd it ional ln fo r ma tion (LIDAR 
and sho r e l i ne po in t s) . 

5. 3 . 2 SPACEBORNE REMOTE SENSING 

Und e r t he sponso r s hip o f 
t he Surveys and ~a pping Branch, r e s earc h i n 
the combined us e a f SKYLAB photog r aphy and 
airc r a ft pho to graphy for mapping contro l 
(ae r ia l tr iangulation) was c omp l e t e d a t t he 
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University of Laval. The procedures develope d 
resulted in reaching standard planimetric 
coordinate errors·as small as about 20 m, whi ch 
would be sufficient for small scale mapping 
purposes (1:100,000 and smaller, and eventuall y 
even for 1:50,000 reconnaissance ma pping). 

In the Surveys and Mapping 
Branch, during 1977, LANDSAT i magery was us e d 
to make position determinations for two island 
features separated from mainland control by 
considerable distanc es . The us e of LANDSAT to 
assist in the location of new roads in remote 
areas continued. 

5.3. 4 APPLICATIONS 

Although no direct use of 
remote sensing data was made in the National 
Geographical Mapping Division, a de finite 
application appears to exist in the area of 
forest cover mapping. A joint proj ect with 
the Forest Management Institute involving 
delineation of Canada's forest area is at 
present being considered. 

5.3.5 CONCLUSION 

With re s pect to the carto
graphic uses of remote s ens ing data, the _ 
situation remained r e latively unchan ged during 
1977, with no new a pplications r e ported. 

In 1978, new s e ns or informa
tion in the form of higher res olution RBV 
imagery from LANDSAT C, a nd SAR imagery from 
SURSAT project may lead to r enewal interest 
i n remote l y sensed dat a in th e cart ographic 
community . 

5.3.6 

5.3.6.1 

APPENDI CES 

APPENDIX I 

Current Pro j ec ts: Airborn e 
Hydrography program of CCRS working i n con
junc tion wit h the Surve y Eng inee r i ng Depar t
ment o f UNB. 

5.3.6.2 APPENDIX II 

Cur rent Bibliogr ap hy : Masry, 
S, "Coa s tal ma pping from s t e r eo mode l s 
e s tablishe d using ine rtia l pl a t fo r m da t a : 
error ana l ysis ". Techni ca l Re port 49 Dec . 
1977 UNB. 



Fleming, E.A., "Positioning 
Linckens Island by LANDSAT". Internal report, 
Topographical Survey EMR, June 1977. 
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5.4 

5.4.l 

REPORT OF THE WORKING GROUP ON DATA 
HANDLING AND SATELLITE TECHNOLOGY 

INTRODUCTION 

The working 
group met four times since the last CACRS 
mee ting. Most of thee work of the members in
volved becoming mo re famil iar with the efforts 
of the Centre in planning fo r the SURSAT pro
gram, Landsat-D and SPOT, the CCRS Image An
alysis Sys t em (CIAS) a nd the Digital Image 
Cor rec tion Syst em (DICS) , a nd in the CCRS 
effo rts toward development of Comp11ter Com
patible Tape (CCT) forma ts. 

Th e group dis
cussed the possibility of playing some direct 
role in assisting the Centre in its Landsat
D and SPOT deve lopment plans, in the same 
manner tha t its predecessor groups of the 
Program Planning Offic e mad e major c ontribu
tions to the original Canadian Landsat Re c ep
t ion, Processing and Dissemination fac i lity. 
However, it wa s decided that a more realistic 
r ole for th e group would be that o f providing 
info rmal technical r ev iews of the CCRS plan s 
as they deve lop. While the group as a whole 
felt it could not take on specific des ign or 
study tasks at this time, some ind iv idual 
members have offered to assist in the plan
ning directly by becoming members of the CCRS 
in-house pro j ec t c harged with the task o f 
planning the Landsat-D faci liti es . 

The Working 
Group has dropped its plans t n ho ld a Synthe 
tic Apertu r e Radar Workshop, as th e SURSAT 
Project Office i s now responsible for this 
type of activity . 

5 .4.2 Sl'B-WORKIKG 
CROUPS 

T' ,,, S11b -Wor king 
~roups on Data Handling Impac t of Senosr De
ve l opm<.,nt , Data ,\naly ,; is and Sa tel 1 it t.· Svstans 
did not meet during the past yea r. lt was 
decided th it these sub-groups. will be aban 
doned, but that new sub- groups may he formed 
at any time , to tackle specific prob l ems . 
!'.om.ally, such groups will disband afte r ac
complishing their assigned t ,sks. Such sub
groups will be composed of r egular members of 
the main working group. 
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5.4 . 2.l Sub-Working Group 
on Computer Com
patible Tapes 

A new, specialized 
sub-working g ruop on CCT ' s was formed during 
the year, under the leadership of Mr. Fred 
Potts. This group will be advising CCRS , 
through CACRS on problems related to the us e 
0f CCRS CCT products . In a ddition to the two 
r egular working group members, a number of new 
members have been appointed. Th e y are r egular 
users of CCRS CCT's who perform their analyses 
primarily on non - CCRS e~uipment. The sub- group 
will advise on format s , tape media a nd sof t
ware input/output specifications . 

5.4.3 

5 . 4.3. 1 

Recommend a tions 

LANDSAT- D represents a significant advance in 
remot e sensing t echno l ogy and is likely to 
form the t echnological basis of futur e opera
tional systems . Thu s it is essential that 
Ca nada participate to th~ full est extent pos
sible in the U.S. NASA Landsat-D program. The 
Working Group r ec ommends that Canada obtain 
the facilities necessary to r eceive , process, 
distribute a nd analyze Landsat-D themati c 
mapper data of high quality and in a timel y 
fashion providing the greatest possible Cana
dian t erritorial coverage . 

5 . 4 . 3.2 

Canada should exercise th e greatest influe nce 
po ssib l e to e nsure that SPOT and Land sa t-D 
hav e sufficient compa tibilit y to make it eco
nomical l y a nd t ec hnical l v feasibl e to rec e ive , 
process, d is tribut e and analv s e the data fr om 
both sa t ellites . · 

5 . 4 . 3 . 3 

Spec ifi~a tions for a ~eographic Gridded Digi
t a l Data Base should be formally esta blished 
f o r CanadA to ensure e f fective merging of 
gridded ge,,g raph i c da t a with r emo tel v sensed 
data . The specificc1tion should incl;,de th e 
definition of a s tandard tape f nrmat f or 
gridded geog r aphic data, and also fo r line 
(polygon or chain) oriented data . 
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5.5 REPORT OF THE WORKING 
GROUP ON ENGINEERING 
APPLICATIONS 

5.5.1 Subsequent to the 
presentation of a proposal from the Ontario 
Ministry of Transportation and Communications 
during the annual meeting of the CACRS in 
1977, it was decided that a new "Working 
Group on Engineering Applications" be 
formed. The chairman was appointed in July, 
1977 and in February, 1978 the group has 
7 members. Membership will be expanded in 
future as required to accommodate additional 
programs. 

The first official 
meeting of the group will be held in 
February, 197&. At that time, tasks will 
be identified, committees will be formed 
and work assigned . 

5.5.2 Appendix - Members of 
the Working Group on 
Engineering 
Applications 

Mr . B. Sen Mathur (Chairman), 
Remote Sensing Section, 
Ontario Ministry of Transportation 
and Communications, 
1201 Wilson Avenue, 
Downsview, Ontario. M3M 1J8 
(416) 248-3248 

Dr. Phillip A. Lapp (Vice Chairman), 
Phillip A. Lapp Ltd., 
14A Hazelton Avenue, 
Toronto, Ontario. M5R 2E2 
(416) 920-1994 

Mr . Lawton Tam (Secretary), 
Remote Sensing Section, 
Ontario Ministry of Transportation 
and Communications, 
1201 Wilson Avenue, 
Downsview, Ontario. M3M 1J8 
(416) 248-3248 

Mr. Thomas A. Alfoldi, 
Applications Division, 
Canada Centre for Remote Sensing, 
717 Belfast Road, 
Ottawa, Ontario. Kl A OY7 
(613) 995-1210 

Mr. S.J. Glenn Bird, 
Bird and Hale Ltd., 
1263 Bay Street, 
Toronto, Ontario. 
(416) 925-1147 

M5A 2Cl 
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Dr. J.D. Mallard, 
J.D. Mallard and Associates Ltd., 
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Regina, Saskatchewan. S4P 2G6 
(306) 523-8855 



5.6 

5.6.1 

RAPPORT DU GROUPE DE TRAVAIL 
SUR LES ECOSYSTEMES TERRESTRES 
(FORESTRY, WILDLANDS AND 
WILDLIFE WORKING GROUP) 

Introduction 

Apres une certaine periode 
d'inactivitc, les membres du groupe de 
travail se sont rencontres a Montreal en 
novembre dernier, en parallele avec late
nue du premier congres de l'Association 
quebecoise de teledetection. Cette reunion 
marquait la reorganisation du groupe de 
travail, avec une nouvelle equipe et une 
reorientation des activites. 

Le groupe de travail a decide 
de porter ses efforts sur: 

1- !'identification des pro
blemes auxquels font face les usagers cana
diens de la teledetection dans le domaine 
des ecosystemes terrestres. 

2- la dissemination de !'in
formation portant sur les projets en cours 
dans ce domaine que sur les realisations 
passees. 

3- !'organisation ou la par
ticipation a !'organisation de seminaires 
sur des problemes specifiques et les metho
des d'acqui s ition,d 1 interpretation et de 
trans fert de technologie. 

Les activites de teledetection 
app li quees a la foresterie sont deja bien 
couvert es Jans d'autres parties du rapport 
general Ju CCCT sans qu 'il soit necessaire 
de les reprendre 1c1. Certains points me 
ri t ent cependant d ' etre soulignes brievement. 

5 .6 . 2 Applications 

Un important projet de trans
fert dt t cchnologi~ en cours de realisation , 
est ce l ui vi snnt a !'integration de la tele
J6tectian a la gestion des ressources 
f,,rcsti i:·res .iu Qu e-b ee. Le Centre canadien 
J tf1CJ 1 tct tl on a ins i que le ministere des 
f'f:ci1c, ct Jc l'i-nv ironn emcnt s ont dejii en
~a~fs Jans cc trnnsfcrt. 

li'autre part le Canada s'impli
<':tC'. de ,i [us L' ll p l11 s dans c ette 1'oie, sur le 
Plan intcrnat ion.ll, pour des applications 
,o,:c•1a11t les ccos ysteme s terrestres. II sem
'•lE" en fait quc dan s ce rtain;; cas le poten
t1"J J ' .tpJ li-: ati on de la t e lcdctection soit 
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plus eleve pour les pays en voie de develop
pement que pour les pays industrialises . A 
cet egard, les projets poursuivis par l '. Agen 
ce canadienne de developpement international 
en Indonesie, au Nepal, en Tanzanie, en 
Haute-Volta, au llonduras et au Perou sont des 
exemp les significatifs des efforts deployes 
par le Canada dans cette direction. 

5 .6 . 3 Liens avec les utilisateurs 

En collaboration avec le Centre 
canadien de teledetection, le groupe de tra
vail a accepte de preparer et de publier une 
description des principales applications de 
la teledetection aux ccosys temes terrestres , 
au moyen de comptes rendus des projets rea 
lises dans ce domaine ou en voie de l ' etre, 
au cours des dernieres annees. Cette publi 
cation constitue le canal de communication 
que veut privilegier le groupe de trava~l 
avec les utilisateurs actuels et potent1els 
<le la teledetection au Canada dans ce sec t eur 
d ' activites . 

5 .6. 4 Conclusions 

Le groupe de travail s ' est don
ne cette annee une base d ' appui aux effort s 
qu ' il deploiera en 1978 . L' integration et 
la diffusion de !'information sur une tech
nique a haut potentiel, mais dont on per~oit 
souvent mal la capacitc reelle et les limita
tions consequentes, constituent une etape 
importante du processus de transfert de tech
nologie. C' est a cette tache que s ' emploie 
ront les membres du comite cette annee. 

5.6.5 Appendice I 
Membres du grm1pe de travail 

M. Jean Beaubien 
Secretaire 
Centre de recherches forestieres des 
Laurent ides 
1080 Route du Vallon 
Sainte-Foy, Qu6bec 
GlV 4C7 

M. Joseph Cihlar 
C. C. R.S. 
717 Belfast 
Otta1,a, Ontario 
KIA OY7 



M. J . D. Heyland 
Research Coordinator 
Natural Resources Div 
Parks Canada 
400 Laurier Ave \\lest 
Ottawa, Ontario 
KlA OH4 

~I. C. L. Kirby 
Canadian Forestry Service 
Northern Forest Research Center 
5320 122th Street 
Edmonton, Alberta 
T6H 3SS 

M. P. H. Kourtz 
Forest Fire Research Institute 
Canadian Forestry Service 
Brunswick Building , 3rd Floor 
240 Bank Street 
Ottawa, Ontario 
Kl G 3Z6 

Dr L. W. Mor 1 ey 
Director - General 
C. C. R. S . 
Energy, Mines et Resources 
2464 Sheffie l d Road 
Room 106 
Ottawa, Ontario 
KlA OY7 

M. Robert V. Quenet 
Canadian Forestry Service 
Pacific Forest Research Center 
506 West Burnside Road 
Victoria, B. C. 
V8Z IMS 

~!. R. W. Roberts 
Tech. Off i cer, For Special Advisers Division 
Cdn. Internationa l Development Agency 
122 Bank Street 
Ottawa, Ontario 
KlA OG4 

M. G. Rochon 
Chairman, Forestry W. G. 
Dep. de Photogrammetrie 
Faculte de Foresterie et Geodesie 
Universite Laval 
Quebec 

Dr. L. Savn- Wittgenstein 
Forest ~anagcnent Instltute 
Environment Canada 
396 Cooper Street 
Room 406 
Ottawa, Ontario 
KlA OH3 
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M. J. Thie 
Lands Directorate 
Department of The Environment 
20th Floor, Place Vincent Massey 
Ottawa, Ontario 
KlA 0!13 

M. P.G. Williams 
President 
Integrated Resources Photography Ltd 
P.O. Box 2278 
Vancouver, B. C. 

M. V. Zs ilinszky 
Ont. Ctr for Remote Sensing 
Ontario Ministry of Natural Rexource 
801 Bay Street, 4th Floor 
Toronto,Ontario 
MSS l Zl 

5 . 6 REPORT BY THE FORESTRY, WILDLANDS 
AND WILDLIFE WORKING GROUP 

5 . 6.1 Introduction 

Following a period of inactivity, members 
of the working group met in Montreal last 
November at the same time as the first sym
posium of the Association quebecoise de 
teledetection (Quebec Association for Remote 
Sensing). This meeting saw the reorganiz
ation of the working group, with a new team 
and a new direction to its activities. 

The working group decid ed to focus its 
efforts on: 

1 - the iden tification of problems facing 
Canadian users of r emote sensing in the 
area of forestry, wildlands and wildlife 

2 - the distribution of information deal
ing with current projects in this field 
rather than with past accomplishments. 

3 - the organization or participation in 
the organization of seminars on specific 
problems and techniques of acquisition, 
interpretation, and technology transfer 

Remote sensing activities as applied to 
forestry are already covered in other parts 
of the CACRS r eport, and it is not necessary 
to go over them again here. Certain points, 
however, deserve brief mention. 



5.6.2 Applications 

An important project now being carried 
out, involving a transfer of technology, is 
the one aimed at incorporating remote sensing 
techniques into forest management in Quebec. 
The Canada Centre for Remote Sensing and the 
Department of Fisheries and the Environment 
are already committed to this transfer. 

In addition, Canada is becoming increas
ingly involved in remote sensing activities at 
the international level as regards forestry, 
wildlands and wildlife applications. In some 
respects, it seems that remote sensing has 
more applications in developing countries 
than in industrialized countries. Examples of 
major efforts made by Canada in this area are 
the Canadian International Development Agency 
projects in Indonesia, Nepal , Tanzania, Upper 
Volta, Honduras and Peru . 

5. 6 . 3 User Liaison 

In collaboration with the Canada Centre 
for Remote Sensing, the working group has 
agreed to prepare and publish a description 
of the main applications of remote sensing 
to forestry, wildlands and wildlife, in the 
form of reports on projects carried out or 
initiated in the past few years. This will 
provide a channel of communica tions between 
the working group and current and potential 
users of remote sensing in Canada in this area 
of activities. 

5 . 6.4 Conclusions 

This year, the working group laid the 
foundation for the efforts it will set in 
motion in 1978. The co-ordination and 
distribution of information on this highly 
promising technique, the actual and consequent 
limitations of which are often poorly perceived, 
constitute an important step in the process of 
t~chnolo~y transfer . This is the task to 
·,:i-i i< h th,2 m,2mber s of the commit tee will devote 
t'ler:'<• lve, this year. 
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5.7 

5.7.1 

REPORT OF THE GEOGRAPHY 
WORKING GROUP 

Airborne Remote Sensing 

As in previous years, the air
borne program appears to have run smoothly, 
the only complaints that members have heard 
being against the weather. The number of 
geography related projects that were flown 
is not known. 

Concern was expressed last 
year about pricing policy during the trans
fer of the airborne program to industry. 
Although no changes have apparently been 
made, the Working Group reiterates the 
recommendation that costs of flying related 
to definite research studies be kept at a 
minimum. 

The question of availability 
of data will no doubt become a more impor
tant question as radar data are acquired 
for the SAR 580 program. It is appreciated 
that investigators will wish to have 
exclusive use of the data for a period of 
time but it is recommended that this be 
kept,to a minimum. Good quality radar 
imagery has not been generally available in 
Canada to date and the chance to study it 
will be of interest to many members of the 
remote-sensing community. 

The recent publication of an 
up-dated version of the Information 
Bulletin is welcomed. As well as providing 
information specifically on the airborne 
program, members in the past have felt that 
it is also a useful reference document. 

5.7.2 Spaceborne Remote Sensing 

A concern expressed by several 
members of the Working Group was the 
increase in costs of Landsat data during 
1977 . It is appreciated that with the 
service being provided through industry and 
the increasing costs of obtaining the data, 
some price increases are necessary. If 
these are made too rapidly, however, 
potential purchasers could be deterred and 
total income could decrease, The Working 
Group reconnnends that price increases be 
kept to a minimum and that these only be 
made when improvements in quality and/or 
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service are also introduced. 

Last year it was recommended 
that costs of all remote sensing products 
and services be established as far in 
advance as possible, preferably a full fiscal 
year. The C.C.R.S. response to this is 
noted, which indicates an annual review in 
May, at which time prices are changed if 
necessary. The establishment of a new price 
structure in May of one year for introduction 
in the following May would still seem to be 
a feasible proposition that would allow more 
advanced planning on the part of remote
sensing users. 

Several members of the Working 
Group make use of the IMAGE 100 analysis 
system at C.C.R.S. During the past year they 
have noted several improvements, such as the 
establishment of the IMAGE 100 Users Connni
ttee. The advice and assistance of members 
of the Applications Development Section 
provided through this Committee is valuable 
and appreciated. Improvements in terms of 
output products are also noted and further 
developments to relate information to map 
data are encouraged. 

At the present time, problems 
encountered by IMAGE 100 users primarily 
relate to hardware. Unreliability of the 
system can become a frustration and costs 
can rapidly escalate if the investigator has 
to travel a distance to carry out the analy
sis. It is realized that such factors are 
beyond the control of the personnel at 
C,C.R.S., who make every effort to overcome 
the difficulties. The situation, however, 
is hardly encouraging to the user. 

5.7.3 Technical Developments 

The Working Group itself is not 
directly concerned with introducing technical 
developments. In terms of ideas, however, 
it would like to reconnnend the development of 
innovative and rapid ways to output useable 
data from digital analysis systems such as 
the IMAGE 100 without interrupting the 
analysis that is being carried out. 

5.7.4 Applications 

Geographers directly involved 
with developing applications for remote 
sensing continue to be few in number. The 
majority appear to be involved with bio
physical or ecological land classification 
at various levels of detail. Although such 
studies can provide baseline data for a 



variety of environmental purposes, there is 
perhaps a need to develop a more problem
oriented approach. In other words, start 
with the problem and then use the most 
appropriate remote-sensing data source and 
analysis procedure in the solution of that 
problem. 

Although mapping is often a 
short term need, the long term value of a 
satellite program is concerned with moni
toring. For this to be done effectively 
there is need for storage, retrieval and 
manipulation of data through a geographic 
information system. The Working Group 
recommends that more thought be given to 
integration of remote-sensing data with 
geographic information systems. 

5.7.5 Benefit Analysis 

the 

Few members of the Working 
Group are in a position to comment on 
benefit analysis. No specific studies were 
noted. 

5.7.6 User Liaison 

Members of the Working Group 
were pleased to note the recent establish
ment of a User Assistance and Marketing 
Unit. Similar suggestions have been made 
in the past by the Working Group and it is 
hoped that some of the previous recommenda
tions with regard to dissemination of 
information about Landsat can be put into 
e ff ect. 

It is appreciated , however, 
that t he User Assistance and Marketing Unit 
is be i ng established with little or no 
addi t ional investment of man-power. This 
is re gretable in that other programs must 
necessarily be reduced or diverted, 
al tho ugh policy reasons for this are 
realized . The Working Group wishes the 
Unit every s uccess and hopes that it will 
provide effective and realistic liaison 
between C. C. R. S . and the user community. 

Li ai s on be tween the Working 
Group and t he user community was a major 
area of emphasis in 1977. At the Annual 
Meeting of the Canadian Ass ociation of 
Geographe r s in Regina in June , the Working 
Group sponsored a sho rt technical session 
and also held an open mee ting of the 
\,orking Gr oup . The t echnical session on 
remote sensin g fo r environmental studies was 
well a ttende d and there was a useful inter
change of ideas a t the open me e ting. In 
par t icu l ar the des ire f or a workshop on 
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remote sensing was apparent. As indicated 
last year, it is felt that "it is in the 
area of user liaison that the Working Group 
can make its most valid contributions, by 
acting as a catalyst for technical sessions 
at scientific meetings and by preparing or 
assisting in workshops". 

5.7.7 Training 

In response to last year's 
recommendations to C.A.C.R.S., the Working 
Group notes that "C.C.R.S. has observed with 
pleas ure a marked increase in the number of 
training courses organized by provincial 
centres, professional societies and industry". 
As part of this trend, the Geography Working 
Group is planning a two-day workshop to be 
held at the time of the Annual Meeting of the 
Canadian Association of Geographers. This 
will fill a need expressed recently by a 
number of geographers. 

As pointed out by the ad hoc 
committee which considered the question of a 
Canadian training centre and reported to 
C.A.C.R.S. last year, this is only one of a 
variety of types of training program that 
are required. It would appear that for more 
formal courses and programs in remote sensing, 
an interested individual has to be in the 
right place with the right financial climate 
to make any progress. This is hardly planned 
development, but there is probably little 
practical action that C.A.C.R.S. can take on 
this aspect. 

5.7.8 Conclusions and Forecast 

During 1977 there were few 
changes in remote sensing programs and 
policies that affected the geographical 
community. This will change in 1978 with the 
launch of Landsat C containing a thermal 
band, the launch of Seasat A and the acquisi
tion of airborne radar imagery as part of the 
SURSAT project. The advanced planning that 
has apparently gone into the SURSAT projec t 
is seen as an important way to make effective 
use of existing resources. The consideration 
being given to applications is important. 
.Members of the Working Group hope that the 
project will continue as successfully as it 
has started. 

Last year, the Working Group 
emphasized the importance of en couraging 
applications development to attempt to reduce 
the gap between technology and applications . 
With the increasing need for data acquisition 
in the new satellite and airborne programs 
being introduced in 1978, this recommendation 



should still be borne in mind. 

5.7.9 Recommendations 

Given the somewhat limited 
resources at C.C.R.S., it would appear that 
attempts are being made where possible, to 
institute the recommendations made last 
year. Thus, these will not be repeated in 
this report. In terms of policy, the 
Working Group makes the following sugges
tion. 

5.7.9.1 
It is recognized that there 

are increasing attempts to consider the 
ultimate applications of the data being 
acquired in the new programs at C.C.R.S. 
This policy is to be encouraged and it is 
recommended that efforts be made to continue 
and, if possible, increase the emphasis 
given to applications development. 
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5.8 

5.8.I 

REPORT OF THE GEOSCIENCE WORKING 
GROUP 

Airborne Remote Sensing 

Six geoscience-related projects 
were flown by the airborne operations unit of 
c.C.R.S. this year. Details can be obtained 
from the C.C.R.S .. 

5 .8. 2 Spaceborne Remote Sensing 

There is a developing interest in 
Seasat and its associated airborne microwave 
programme . Nine geoscience projects have been 
accepted by the Sursat office representing 
most of the regions of Canada . 

5.8 .3 Technical Developments 

A large proportion of the users of 
Landsat images would prefer one good cloud
free, snow-free image to a handful of prints 
of mediocre quality. The product most urgently 
needed from the Landsat programme is one or 
more complete sets of colour composites, 
destriped, geometrical ly corrected, band
stretched and precision printed for the whole 
of Canada . It is hoped that priority will 
also be given to building national image 
ollections from all future satellite systems. 

The stereoscopic ana lysis of 
imagery from Landsats I,2 and 3 has provided 
little of interest to most geoscientists , 
most lv because of the poor vertical resolution 
t I5O-25Om . ) nf the images. As satellites with 
sratihl ana vertical resolutions better than 
'rt,,,. beco~e available , stereoscopic techniques 
•.'' 1,; impL'rtant to users of space imagery 

~LV ire to present-day users of airphotos. 

, . l 4 ~ications 

For :Jost geosci.entists, digital 
'rniques are best applied to the pre

~rocessing of d~ta,ie:to the production of 
1• 1 ~.ts free of tape imperfections and with 

•··e~tablc standards of geometry and range of 
r.fle.tance values . 

~ost operational applications 
'cpend on visual analysis rather than on 
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computer classification techniques, largely 
because few rock units can be correlated with 
specific reflectance signatures. 

5 . 8.5 User Liaison 

The Working Group is conscious 
of the need to generate more publicity about 
its meetings, especially when such meetings 
are held outside Ottawa. More effort will be 
directed towards associating the group with 
meetings held by other scientific societies . 

5.8.6 

The establishment of a remote
sensing course at the Nova-Scotia Land Survey 
Institute is welcomed. We would urge those 
universities and colleges giving courses on 
remote sensing to place the maximum possible 
emphasis on the teaching of basic image 
interpretation skills. 

5.8.7 Conclusion and Forecast 

The close contacts with the 
C. C.R.S. enjoyed by the Working Group is 
greatly appreciated. However the Group would 
welcome more frequent opportunities to 
exercise its advisory function, possibly at 
an informal level, but certainly more often 
than happens at present. 

The Working Group is also 
interested in contacting and working with 
other organisations inside and outside Canada 
that have similar aims and activities. 

5.8.8 Recommendations 

5.8.8.I There is much current concern 
over the quality of satellite image products 
and services in Canada. A C.C.R.S. technical 
subcommittee should be formed to establish 
reasonable technical standards for the 
production of satellite image products. Such 
standards are required as a basis for an 
objective approach to the solution of 
recognised problems . 

5.8.8.2 In recognition of the continuing 
importance of visual interpret a tion of Landsat 
imagery, C. C. R.S. should be encouraged and 
assisted to produce a complete set of colour 
composi t e Landsat images, destriped, 
geome trically corrected and contrast optimised 
cover ing the whole of Canada. 

5 . 8 . 8.3 It should be recognised that 
repetitive coverage from Landsat type 
satellites will effectively end with the 
conclusion of the Landsat C programme. 



Future systems will stress selective (and 
expensive) coverage with higher resolution 
systems. The value of existing archived data 
should not be neglected. 

5.8. Landsats 2 and C will provide 
limited coverage of under-developed nations. 
Landsat I tapes deserve to be reprocessed in 
the light of more recent technical advances. 

5.8. 8.5 It is recommended that a 
request be made to the EROS Data Centre to 
permit the production of images from the 
EDIPS facility for selected non-U.S. areas, 
particularly those of the Third World. 

5.8. 8.6 In order to more fully access 
existing expertise, Working Group 
representation should be included in the 
C.C.R.S. Project Review Committee. This would 
permit Working Groups to express their 
collective opinionsat an early stage, regard
ing the value of C.C.R.S. and other projects 
submitted t'o the Project Review Commit tee. 

5.8. 8.7 This Group urges that CACRS 
acknowledge to the Department of Energy, Mines 
and Resources the importance of the N.A.P.L. 
film processing facility to the Remote Sensing 
community. The Department should be encouraged 
to maintain this vital service intact. 
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5.9.1 

5.9.1 

5.9.1.l 

REPORT OF THE WORKING 
GROUP ON ICE 

AIRBORNE REMOTE SENSING 

Passive Microwave Radi
ometry 

A joint project is being 
planned, with NASA Langley, to install a 19.4 
GHz radiome ter on the CCRS Convair 580. The 
object of this work i s to gather simultaneous 
active and passive mi c rowave data from a vareity 
of s ea i ce t ypes and conditions. 

In April 1977 the NASA 
Convair 990 (with the scanning multifrequency 
microwave radiometer simulator on board) flew 
f r om Fairbanks, Alaska to Thule, overflying the 
Bea ufort Sea shear zone, Arctic archipelago and 
Sverdrup Basin. From Thule the route covered 
Pond Inle t, the Hudson Bay shore head and a 
Manitoba snow course. 

5.9.1.2 Scatterometry and 
Infrared Radiometry 

The CCRS scatterometer 
has been modifi ed and installed in the Convair 
580 . A s ucce s s f ul t est flight program has been 
complet ed and t his sensor will be available to 
experimenters during and subsequent to the 
SURSAT/SAR 580 progr am . 

A mi c rowave ba ckscatter 
study of sea ice , wa t e r a nd oil is being ca rried 
out by C- CORE for CCRS as part of the AMOP 
(Arctic Marine Oil Spi l l Progr am) s tudy . This 
is a theoretical s t udy to he l p de t e r mine micro-
1,::1ve performance in oi l pol l ution s t udi e s i n 
ice infested waters. 

During 20- 21 Apr il 19 75 , 
thr,·e n •mo te sensing aircraf t (CCRS C- 4 7 , mm 

l L •, ·:ASA C\'-990) over flew the mai:i. A re t ic Ice 
) namic~ Joint Experiment (AIDJEX~ remo t e 
sers.n• lest site at Big Bear (76 29 ' ~ , 144° 

•;,. All three aircraft had active mi c r owave 
~• nsor.s on board. The Canadian Cen tre fo r 
FLmote Sensing C-47 was equipped with a 1 3 . 3 
C!i1- .s, ·nterom12ter, the Depar t ment of Na tiona l 
lefence ARC:L"S hctd a real ape r tu r e s i de l ooking 
airb0rnc radar (SLAR) on board , and the ~a t ional 
Aeronctutics ~ Space Admin i stration CV -990 
operated an L-band syn t he ti c ape rtur e r a dar 
(SAR). Two app r oxima t ely 12km l ong g round lines 
,,,·re overflown, profiled a nd i mage d. Surface 
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measurements were obtained along cer t ain seg
ments of these lines in form of ice types based 
on physical properties of sea ice . 

During 1977, analysis of 
the results obtained with the scatterometer have 
shown systematic changes in microwave back
scatter which have a strong correlation with 
fa i rly gross ice type categories. In particu
lar, multiyear ice showed significantly higher 
backscatter than first-year ice. The typical 
d i fferences in backscatter were 8-lOdb for the 
like polarized signals, and 15-18db for the 
cross polarized signals. On the other hand, 
imagery obtained from both the imaging radars 
have shown that there can be ambiguities and 
overlap in the magnitude of the backscatter from 
regions of first-year and multiyear sea ice over 
much of the imaged swath. This observation 
appears to be consistent with the fact that the 
surface roughness of both forms of sea ice is 
highly variable and one of the dominant mechan
isms related to microwave backscatter is the 
surface roughness and relief. Some of these 
results, together with supporting passive micro
wave profiles, visible and infrared imagery, 
will be used to illustrate the variation in 
backscatter with incidence angle, and to compare 
and discuss the sensitivity to ice types. On 
the basis of the 1975 active microwave remote 
sensing data, projections will be made on the 
data product to be expected from seasat-A SAR 
images of ice . 

5.9.1.3 Radars 

The APS 94-D radar has 
been transferred from D.N.D. to operate on an 
A.E.S. ice reconnaissance aircraft . Flight 
testing is expected to be completed and the 
system operational by mid- February 1978. Under 
th e agreement between the departments A.E . S . 
will continue to provide a limited number of 
flying hours for DND experiments with the 94- D. 
It is anticipated in the corning year that ex
periments will be carried out confirming its 
usefulne ss in full y cohe rent SAR mode with high 
r e solution in range as well a s in azimuth. Tape 
r ecorders have been insta lled on board the 
Lockheed Ele c tra a irc r a ft fo r recording the 
l a s e r pr ofil ornet e r signal in analogue form o~ 
magne ti c t ape . 

Many expl or ~tion companies 
a re active ly pursuing the ac quisition o f SLAR 
image r y and evaluating it f o r operational 
purposes, and for extending our historical data 
ba s e on regional ice conditions. 

C- CORE carried out a 
radar program during the months of February and 
March, 1977. The program was carried out over 
Hopedale, Twillingate, the joint NORDCO/C-CORE 



"Shio-in-the-Ice" and transit areas in-between. 
The radar was the Environmental Research Insti
tute of Michigan four channel X and L-band 
oarallel and cross oolarized system which will 
be installed in the CCRS Convair 580 for the 
SURSAT Program. Suooort aerial ohotography 
was obtained by ERIM over some of the flight 
lines. Extensive ground truthing was carried 
out at Hopedale. Twillingate and at the "Ship
in-the-Ice" site. 

C-CORE carried out ex
tensive impulse radar tests on the sea ice near 
Twillingate, Newfoundland. The system us ed was 
the GSSI Impulse Radar. The system was mounted 
on a helicopter and results similar to the 
surface experiments were obtained. The radar 
was also mounted on a helicopter and the draft 
of a small iceberg was determined which was in 
agreement with supporting side scan sonar data. 

The Department of 
Geophysics and Astronomy, University of British 
Columbia, measured the maximum ice thickness of 
the Columbia Icefield with their monopulse radar, 
a depth of 365m. Efforts are now being directed 
at developing a magnetic tape cassette recording 
system for the sounder to reduce its total 
weight. 

5.9.1.4 Photography 

NORCOR-Engineering and 
Research Ltd. has developed a special aircraft 
for Arctic survey work. The machine is equipped 
with a VLF/Omega navigational system, on board 
computer and data logger, two 70nnn track cameras 
with automatic annotation, three complete video 
systems with full annotation and a low level 
beacon tracking unit. 

The system, which has 
been in operation since June, has been used on 
a wide range of sea ice and related studies in 
the Beaufort Sea and Arctic Islands. Special 
attent ion has been given to ultra low level 
video and still equipment . In a series of test 
flights, in the Beaufort Sea in January 1978, 
usable imagery was obtained as far north as 78° 
The company will be adding a second similar 
system in spring 1978. 

Glaciology Division has 
continued its program of aerial photography in 
the High Arctic (Axel Heiberg and Ellesmere 
Islands) and along the Mackenzie Valley as in 
previous years. A study of the Liard River has 
been initiated to determine the timing and 
severity of ice break-up from the headwaters to 
the junction with the Mackenzie River at Fort 
Simpson, N.W.T . Routine work on t erres trial 
photogrammetry of the Athabasca, Saskatchewan, 
Sentinel, Sphinx, Bugaboo, Kokanee and Nadahini 
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glaciers has continued. New aerial photography 
and thermal infrared imagery was obtained 
during the sunnner for the Wapta and Columbia 
Icefields. This has already permitted remapp
ing of the Columbia Icefield, together with 
helicopter-based inertial system survey 
control, ice thicknesses determined by the 
U.B.C. radio echo-sounder and snow densities 
by a portable profiler. 

Airborne sea ice recon
naissance surveys conducted by Polar Conti
nental Shelf Project from April to October 
1977 observed ice conditions in the Arctic 
channels, Baffin Bay and Arctic Ocean. 

Aerial photography has 
been used by various exploration companies to 
gather information on ice conditions in the 
Beaufort Sea, Arctic Islands and off the 
Labrador coast. 

5.9.2 

5.9.2.1 

SPACEBORNE REMOTE SENSING 

Nimbus-G 

The objectives of the 
Nimbus-G Mission are to develop, fabricate, 
test, and launch an observatory into a 995 km 
altitude, sun-synchronous orbit , and operate 
the observatory to conduct a variety of experi
ments in the pollution, oceanographic, ice and 
meteorological disciplines. The program in
cludes the processing of the instrument measure
ments to a forma t suitable for the application 
of the observations to the solution of problems 
concerning pollution, ocean resources and the 
dynamics of ice, weather and climate. 

The particular Canadian 
applications are : in the prelaunch period, 
attention will be focused on improving the 
retrieval of sea ice concentration, sea ice 
surface temperature, and multi-year ice fraction 
from the multispectral data obtained both from 
the Nimbus-G SMMR and the NASA CV-990 SMMR 
simulator. The time rat e of change of the sea 
ice concentration in Canadian waters obtained 
from the Nimbus-5 and -6 ESMR's will be studied 
in detail to determine the utility of such 
information in ice warning systems for resource 
ex traction activities from the Canadian conti
nental shelf. 

In addition, both pre
launch CV-990 and postlaunch SMMR data obtained 
over the extensive snow fields of Canada will 
be studies along with surface measurements of 
the snow properties in order to de t ermine which 
snow parameters can be usefully ex tracted from 
remotely obtained SMMR data . 



5. 9. 2.2 Seasat-A 

In May 1978, NASA plans 
to launch Seasat-A in circular near-polar 
800 km orbit inclined at 108°. In addition to 
five earth viewing sensors, tracking aids will 
assist the ground system in determining where 
the satellite is and where the sensors are . 
scanning so that data can be accurately ground 
located. 

The active sensors 
include a pulse-compressed radar altimeter, a 
microwave radar scatterometer and a synthetic 
aperture imaging radar. Passive sensors 
consist of a scanning multifrequency microwave 
radiometer and a visible/infrared scanning 
radiometer. 

Seasat-A has been 
included as part of the surveillance satel
lite project. Twenty two proposals concerning 
ice have been submitted to the project office. 
All sensors on board are used in the Canadian 
study. Sea ice and icebergs are well studied, 
lake ice is classed as a target of opportunity, 
and glacier ice is not covered. A detailed 
description of the total SURSAT experiment 
package will be published in the Experimental 
Plan, Part II. 

5 .9. 2 .3 Landsat and NOAA 

The Institute of Ocean 
Sciences, Victoria has used Landsat and NOAA 
infrared imagery for a study of ice conditions 
in Lancaster Sound. 

ARCTEC Canada Ltd. used 
Landsat and NOAA IR for 1972 to 1976 to create 
weekly ice condition files along proposed LNG 
shipping routes in Parry Channel, Baffin Bay 
and Eastern seaboard for input to its ARCTRANS 
simulation model . This will be updated for 
the 1977-78 ice yea r. 

Landsat and NOAA 
imagery is also being used by various resource 
exploration companies to monitor overall 
conditions in all the three regions. 

5. 9. 2 . 4 Sursat Project 

See Special Report on 
SURSAT in this publication. 
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5.9 . 3 Technical Developments 

AES has participated with 
CCRS and DSS in the letting of a contract to 
OPTECH of Downsview, Ontario, for a pulse 
laser profiling system. 

AES is a participant in 
the MOT funded contract to INNOVATIVE VENTURES 
INC . of Montreal for a further study into an 
ice thickness measuring system using either 
a continuous wave VHF by frequency radar or 
synthetic pulse radar concept. 

5 . 9.4 Applications 

C-CORE has been carrying 
out a Satellite User Application Program con
cerned with sea ice, icebergs and sea surface 
temperature using data available from the new 
Shoe Cove Satellite Receiving Station . The 
work is being carried out under a subcontract 
from NORDCO Ltd . of St. John's who are the 
operators of the satellite station. 

Real time NOAA VHRR 
imagery is utilized on a routine year round 
basis by Ice Forecasting Central in their 
analysis and forecasting program . Real time 
Landsat imagery is also utilized for Arctic 
operations during the June to October period. 

Ice climatology and appli
cations division utilize and archive NOAA and 
Landsat imagery and laser profilometer ice 
roughness trace. Laser data are forwarded to 
shipping and oil industry interests for use 
in operational and planning modes. 

5.9 .5 Training 

The Working Group on Ice 
held a Workshop on Remote Sensing of Sea Ice 
at Calgary, 25-27 October 1977. Industry 
participation was stressed; six government 
agency personnel instructed 34 participants 
on active and passive microwave radiometry, 
laser profilometry, radar and scatterometer 
imagery, AES and US ice forecasting opera
tions, iceberg detection, NASA ' s ice related 
programs and Canadian SURSAT program . 

C-CORE held a course 
entitled "Impulse Radar - Principle and Appli
cations" during January 1978. 

A training film was pre
pared by Department of Fisheries and Environ
ment, Ocean and Aquatic Sciences, to show ice 



variations from September 1973 to December 
1974 at 3 day intervals, in Canadian waters, 
based upon NIMBUS-5 ESMR (electronically 
scanned microwave radiometry) imagery. 

AES Ice Branch Supervisory 
Personnel have participated in training for 
interpretation of SLAR imagery. Routine ice 
observing courses have been given to ice 
observers from AES and Canadian Coast Guard 
personnel. 

5.9.6 Forecast 

Successful completion of 
SURSAT project by 1980! Action will be initi
ated for a greater awareness in data processing 
and user data products. 

5.9.7 Recommendations 

The Working Group on Ice 
recommends that: 

5.9.7.1 
since the main sea ice data gap is 

sensing the ice thickness and distribution in 
winter darkness and overcast conditions, great 
emphasis should be placed upon the development 
and installation of an impulse radar for air
craft operation. 

5.9.8 Appendices 

5.9.8.1 Appendix I - Current Projects 

"Glacier Studies", compiled 
by C.S.L. Ommanney for Canadian Geophysical 
Bulletin 1977, 13 pp. 

"Glaciological Investiga
tions in Canada, 1977", submitted by C. Simon 
L. Ommanney to Ice, News Bulletin of the 
Interna tional Glacio logy Society, February 
1978. 

5 .9.8.2 Appendix II - Current Bibliography 

List in above publication 
"Glacier Studies". Bibliography of 1975 pub
lications is in press for Glaciology Division, 
D.F.E., the 1976 Bibliography is due in August 
1978. 
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5.10 

5.10 .. 1 

REPORT OF TiiE 
WORKING GROUP ON 
OCEANOGRAPHY 

Introduction 

During 1977 the oceanography 
working group held its tenth meeting at the 
Bedford Institute of Oceanography. The 
meeting was arranged to include an information 
meeting on the Canadian SURSAT project and a 
presentation by Dr. K. Raney of the SURSAT 
office on the technical problems of sensing 
the ocean surface using synthetic aperture 
radar. The business of the working group 
included a discussion of the experiments 
proposed for inclusion in the SURSAT project, 
as well as a more general discussion of other 
types of remote sensing work, reports from 
CCRS on new developments and from members 
on work in progress. The presentations at 
the BIO led to some lively discussions on the 
role of satellites in oceanographic research. 

5.10 .2 SEASAT/SURSAT 

The U.S. oceanographic 
satellite, SEASAT, is due for launch in May 
1978 and will provide microwave sensing of 
the ocean as follows: 

SAR, a synthetic aperture 
radar, to give 25 m resolution in a 100 km 
wide swath at a wavelength of 25 cm (L Band). 
Imagery can be received while the satellite 
is in view of a ground station - data from all 
other sensors on SEASAT will be recorded 
continuously. The radar is designed to show 
wave and ice cover patterns and will also 
give radar images over land. 

SMMR, a scanning multi
channel microwave radiometer, to give coarse 
resolution (20-130 km) maps of sea ice, 
atmospheric water vapour, ocean surface 
temperature and wind speed. 

SASS, the SEASAT-A 
scatterometer system to provide maps of 
wind speed and direction. 

ALT, the radar altimeter 
to provide sea surface height and roughness 
information, for geodesy, ocean dynamics and 
waveheight measurements . 

VIR, a visible and infrared 
radiometer for ref~nce to cloud and surface 
features visible to more conventional remo te 

47 

sensing. 

The Canadian SURSAT project 
will evaluate the usefulness of this type of 
satellite for satisfying Canadian needs. 
Previous discussions on a Canadian environmen
tal satellite have emphasized the need for 
"all-weather" operation, particularly cloud 
penetration, and the microwave sensors on 
SEASAT provide the opportunity for experimenting 
with this capability. A radar equipped 
aircraft, "SAR-580" is also provided as part 
of the SURSAT project. This is a Convair 580 
aircraft equipped with a synthetic aperture 
radar leased from a U.S. research institute 
(ERIM). The aircraft has 1300 nautical mile 
range and will give radar images of 3 meter 
resolution of about a 6 km image swath. 
Radar images are cross and parallel polariza
tions at two wavelengths: 3.0 cm (X band) 
and 23.5 cm (L band). 

Experiments on oceanographic 
sensing that have been submitted to the 
SURSAT project include the following: 

Radar-surface wave study off the coast 
of Canada. 
J.F.R. Gower, R. Wilson, R. Lowry 
OAS/DFE OAS/DFE CCRS/EMR 

Radar internal wave and coastal 
feature study. 
B.A. Hughes, J.F.R. Gower 
DREP/DND OAS/DFE 

A study of the ability of SAR to image 
the ocean surface. 
R.T. Lowry 
CCRS/EMR 

Analysis of radar back-scattering from 
the sea for application to surveillance 
satellite problems. 
R.B. Gray 
CRC/DOC 

Wave height, seastate & over-water 
winds. 
A.H. Campbell 
AES/HMAD 

Sea surface temperature 
S. Peteherych 
AES/DFE 

SEASAT- A Sensor data for wave 
forecasting. 
S. Venkatesh, S. Peteherych 
AES/DFE AES/DFE 



Remote sensing of SST & Seastate by 
satellite and aircraft for military 
operational applications . 
M.R. Morgan 
DND 

Detection, location & classification 
of ships by satellite-borne s ynthetic 
apertur e radar. 
B.G. Young 
DREP/DND 

A study of the influence of 
depression angle on the radar imagery 
from selected targets. 
L. Gray 
CCRS/EMR 

Evaluation of SEASAT-A data for aiding 
the oil and gas industries offshore 
activities in the southern Beaufort Se a. 
L.G. Spedding, G. Davis, G. Pilkington 
Imperial Oil Canadian Marine Drilling 
E.D. Wright 
Gulf Oil Can. Ltd. 

Surface winds in ice infested waters. 
S. Peteherych 
AES/DFE 

Provision of information required off 
the Canadian east coast for validation 
of SEASAT-A Data. 
L. G. Spedding 
Imperial Oil Ltd. 

SURSAT Project - Danish Proposal. 
P. Gudmandsen 
Cniv. of Denmark 

Definition of ocean surface current 
boundaries using SAR ove r the tail of 
the Grand Banks. 
J. Gower, P. Laviolette 
OAS/DFE NORDA/DOD 

Raaar surface wave study at Jasin. 
J. Gower, D. Stanley 
l'i\S 1DFE Harwell, GB 

Membership Changes 

M. Therriault , FMS /DFE 
•E~oririly replaced M. Boulva as 
representative from Quebec . 

'. 
1 

- ', Reconnnendations 

The followi ng recommenda
•,c,s ~ere submitted by membe rs of the gro up. 

f rurr. 
1 . CCRS should expedite analysis of data 
test flights of the aerial hydrography 
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system and provide a definitive report on the 
overall feasibility of the project. OAS is 
unhappy at the apparent lack of progress in 
this work. 

2. High priority should be given to 
improving capabilities of the Shoe Cove 
Station to take advantage of coming ocean 
related satellite systems. Capabilities should 
include on-site data processing and distribu
tion. 

3. Because of the dynamic nature of 
ocean phenomena emphasis should be placed on 
rapid dissemination of ocean data and imagery. 

4. Plans for receiving and processing of 
data a t Shoe Cove from ocean related satellites 
should be circulated regularly to the ocean 
community. 

5. CCRS should provide image analysis 
support services for SURSAT projects according 
to a planned and declared set of priorities. 

6. Oceanographic remote sensing 
experiments of the SURSAT project should be 
designed where possible to make use of the 
best gr ound truth sources available 
internationally . 

7. Canadian experience in water colour 
measurements should be drawn together and 
intercompared in time for application to the 
Nimbus G Coastal Zone Colour Scanner data. 

8. CCRS should undertake to arrange 
access for Canadian scientists to Nimbus G 
Coastal Zone Colour Scanner data, and should 
assist in analysis and evaluation of this 
data. 

5.10. 5 Appendix I 

Oceanographic Working 
Group Membership List (1977) 

Dr. J.F.R. Gower (Chairman) 
Institute of Ocean Sciences, Patricia Bay 
Environment Canada 
9860 West Saanich Road 
P.O. Box 6000 
Sidney, B.C. V8L 4B2 
(604) 656- 8258 

Dr. Ross Peters (Secretary) 
Group Leader, Ocean Engineering 
Faculty of Engineering and Applied Science 
Memorial University 
St. John's, Newfoundland 
(709) 753-1200 ext. 3805 



Dr. John H. Allen 
Manager 
Oceans and Ocean Engineering Division 
Maclaren Atlantic Ltd. 
Suite 616 Cogswell Tower 
2000 Barrington Street 
Halifax, N.S. 
(902) 422-1304 

Dr. K.L. Denman 
Ocean Ecology Laboratory 
Institute of Ocean Sciences, Patricia Bay 
Environment Canada 
9860 W. Saanich Road 
P.O. Box 6000 
Sidney, B.C. V8L 4B2 
(604) 656-8346 

Mr. A.W. Fia 
Vice President 
Rocket and Space Division 
Bristol Aerospace Ltd. 
International Airport 
Winnipeg, Manitoba 
(204) 775-8331 

Dr. Catherine Gautier 
University of Quebec 
300, Avenue des Ursulines 
Rimouski, Qu~bec G5L 3Al 

Dr. Mikio Miyake 
Institute of Ocean Sciences, Patricia Bay 
Environment Canada 
9860 W. Saanich Road 
P.O. Box 6000 
Sidney, B.C. V8L 4B2 
( 604) 656-82 77 

Dr. Trevor Platt 
Marine Ecology Laboratory 
Bedford Institute of Oceanography 
P.O. Box 1006 
Dartmouth, N.S. B2Y 4A2 
(902) 426-3793 

Dr. K.P.B. Thomson 
Canada Centre for Remote Sensing 
2464 Sheffield Road 
Ottawa, Ontario KlA OY7 
(613) 993-3350 

S.E.G. Wilson 
Production Research Division 
Imperial Oil Ltd. 
339 - 50 Ave. SE 
Calgary, Alberta T2G 2B2 
(403) 259-0234 
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M.J.C. Therriault (temporary member) 
Fisheries and Marine Service 
Dept. of Fisheries and Environment 
Quebec City, P.Q. 
(514) 694-3010 



5.11 REPORT OF THE MEETING OF THE WORKING 
GROUP ON PHOTO REPRODUCTION AND 
MARKETING OF REMOTELY SENSED DATA 

5.11.1 The working group me t, for the first 
time, at the Prince Albert Satel lite Station, 
on March 15, 1978. 

Three new members, Don Ross, Peter 
Murtha, and Ken Slidders, each having cons id
erable expertise in their respective 
specialities of Photo -Optics, remote sensing 
research and applications, and marketing, 
have jointed the group, and attended the 
meeting, which was chaired, also for the first 
time, by Don Fisher. Regrettably, there was 
no representation at this meeting from the 
Airborne Secti on. 

Prior to, and during the break in the 
meeting, the group was given a conducted tour 
of the PASS facility. The group exami ned the 
new Multi-Image Processing System (MIPS) and 
the new image processing and reproduction 
equipment, all now in place at PASS, and 
ready to go into full scale operation by 
early April. 

The agenda for this meeting was the 
group's term of reference . These were first 
drawn up some eight years ago, and it was 
felt appropriate to review them . In the 
ensuing time period, extensive changes have 
taken place in both Satellite and Airborne 
Remote Sensing Programs . Many of these changes 
have taken place during the past year. 
Among the most notable of these are: 

l. 

2. 

3. 

4 . 

'i. 

6. 

The demise of Landsat 1 and the launching 
of Landsat 3. 
The opening of the new Shoe Cove Satel
lite Receiving Station in Newfoundland. 
The installation of the MIPS system in 
Prince Albert. 
The transfer of industry of the Airborne 
Remote Sensing Program. 
The transfer of ~arketing and reproduction 
functions to industry in the Satellite 
program. 
-~p introduction of cost recovery programs 
ir both the Airborne and Satellite 
oroq,·ar s . 
Increased concern for customers, and 
marketing problems. 

These are significant changes, and 
me ~ere probably never envisaged 8 years 

ago. All of these will impact the Canadian 
Remote Sensing Program, and will occupy the 
groyc s attention in the days ahead. It was 
the consensus of the group that the Canadian 
Landsat Program is now at an advanced stage 
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of technical sophisticantion, and that it will 
soon be capable of meeting the high resolution 
demands of users requiring this information in 
a variety of standard formats in real-time, 
and certainly, within days of data acquisition. 

Despite this, concern was expressed that 
it wo uld still take users a long time to obtain 
thei r information requirements because of: 

l. Difficulties in accessing and selecting 
information specific to their needs. 

2. De lays in ordering and receiving these 
orders through the normal channels. 

In view of these problems, and the 
growing comp lexi ties of the data base, the 
group has decided to prepare and publish a 
book let that will concern itself with the 
fol lowing items: 

1. The best way to search for and to order 
Remote Sensing data. 

2. The various formats Remote Sensing Data is 
available in. 

3. Quality Control standards for all products. 
4. Special processing and special handling 

options available. 
5. Potential delays in delivery of data ordered. 
6. Data delivery options available to users. 

It is the conclusion of the group that 
the present low volume of Remote Sensing product 
sales-and general usage-is due largely to the 
fact that insufficient effort and financial 
support has been directed towards prompting the 
achievements of Remote Sensing where it counts -
in the marketplace. Efforts will be made by 
the group to select a number of successful appli
cations of Remote Sensing, and to prepare case 
histories of these fo r use in support of any 
market ing and promotional drive, designed to 
establish Remote Sensing as a viable technology 
in se lected vertical markets. 

The alterna tive means in existence ctt 
this time of storing, catalogu ing and accessing 
Landsat information were felt to be adequate 
for each of these -

l. The IISS computer system maintained by CCRS, 
2. The printed catalogues published by CCRS, 
3. ISISFICHE - the complete Ba nd 6 visual 

record of all Landsat data recorded in 
Canada since 1972 -

were discussed in detail. 

Concern was expressed, however, that l 
and 2 above were not maintained up to date and 
that 3 was a little to expensive for users with 
li mited budgets. 



The group's attention was directed 
toward the development of new products and the 
consensus is that, while there is justification 
to use digital methods of enhancing Remote 
Sensing data, this should not be done exclusive 
of efforts to develop low cost photo-optical 
products for use in various applications. 

5.11.2 NAPL Report 

During the year, NAPL was active in a 
number of areas in support of Remote Sensing 
activities in Canada and overseas. Chief 
among these is the establishment of an R & D 
centre, fully equipped and staffed with 
experienced personnel, to assist anyone to 
resolve photographic problems, or to assist in 
the creation of new photo products. NAPL is 
prepared to provide on the job train ing for 
photo technicians from outside sources. Use 
was made of this program by personnel from 
Newfoundland, Alberta, Brazil, several 
corrmunity colleges, and ISIS Ltd. of Prince 
Albert . Personnel from NAPL have also been 
sent to Brazil and to Prince Albert to 
establish processing and quality control 
standards, for black and white, and colour 
Landsat products. 

A complete set of microfilmed survey 
imagery and viewing equipment has been sent 
out to the Department of Land Forest and 
Water Resources in Victoria, B.C. Soon another 
identical package will be established at the 
Geological Survey Office in Vancouver. The 
cost to the Survey and Mapping Branch of these 
two microfilmed data packages is $28,000.00. 

NAPL is currently microfilming all of 
1977 imagery, and will be available for sale 
by April l, 1978 . 

Colour microfilming of all of 1977 

5.11.3 ISIS Report 

The past year has been a significant 
one in terms of completion of longterm capital 
expansion plans. The new image processing and 
reproduction facility was completed at PASS in 
September and there is ample space within it 
to meet present and near future demands. Two 
new automated B & W film and print processors, 
and one colour processor, have been installed 
and all of these are operating satisfactorily. 
Everything is in readiness to produce MIPS 
data when this system goes into operation , 
early in April of 1978 . ISIS now also provides 
complete on-site image processing and reproduct
ion support at the Shoe Cove Satellite Recei ving 
Station in Newfoundland. 

In May 1977, ISIS took over the complete 
marketing responsibility of all Landsat and 
NOAA products produced in Prince Albert, 
Ottawa and Shoe Cove. Despite price increases, 
systems delays, and other distribution factors, 
there has been some stabilization of sales in 
Landsat products. (SEE APPENDIX B) 

Facsimile transmission of satellite 
information continues to be a major source of 
revenue for ISIS Ltd. 

Plans are in hand, within the limits 
of financial resources available, to launch an 
aggressive marketing and promotional effort once 
the MIPS becomes fully operational. 

5. 11 .5 Recommendations 

The group concluded that the following 
recommendations should be made to CACRS which, 
i f implemented, would help the Canadian Remote 
Sensing Program to make significant progress 
in the future : 

flight line index maps will corrmence shortly l.(a) That Treasury Board be advised not to 
judge the success of the Remote Sensing 
Program on the basis of products, but 
on benefits realized through various 
applications. 

and will be available for sale by May l, 1978. 

The reason these microfilmed flight 
line index maps have been delayed again this 
year is due to late delivery of these maps to l.(b) 
NAPL, by CCRS. 

Attached are the statistical records 2.(a) 
of all Remote Sensing Image Data Formats 
produced and sold by NAPL during the year. 
The decline in sa les of Landsat black and white 2.(b) 
imagery reflects the complete takeover of 
these functions by ISIS Ltd. The decline in 2.(c) 
the production of Landsat colour imagery is 
due to the policy of only producing master 
colour i mages upon demand. (SEE APPENDIX A) 

3. 
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That Treasury Board rescind its present 
policy of cost recovery based on product 
sales. 
That CCRS maintain the Landsat catalogue 
and to ensure that it is updated, printed, 
and published quarterly. 
That CCRS maintain IISS up to date. 

That CCRS support, through a subsidy 
program, the establishment of ISISFICHE 
in the University centres having viable 
remote sensing programs. 
That CCRS cons ider the establishment 
of a grants system, to assist universi-



ties conducting remote sensing courses, 
to purchase remote sensing products, 
similar to that in effect at NAPL . 

4. That the problem of marketing and 
promotion of remote sensing products be 
faced and that the following be 
implemented: 

(a) Case histories relating to the success
ful applications of remote sensing be 
prepared by CCRS, and outside 
contractors, for use in a major 
promotional drive. 

(b) A modest marketing and promotional 
budget be set up and used for the 
purpose of establishing an impact in 
certain vertical markets, in conjunct
ion with the producers of remote 
sensing products. 

5.(a) Attention should be directed towards 
the development of viable photo 
interpretive techniques and products 
by CCRS, and, by means of financial 
support, through outside contractors. 

5.(b) Enhanced digital products should be 
developed, and the on site capabilities 
of doing this work should be acceler
ated at Prince Albert and Shoe Cove. 

6. The terms of reference of the Photo 
Marketing and Reproduction Working 
Group be updated to reflect the 
current times. 

5. 11.5 MEMBERS ATTENDING THE March 15, 1978 
MEETING OF THE PHOTO MARKETING AND 
REPRODUCTION WORKING GROUP OF CACRS 

D.E.Fisher, ISIS Ltd., Chairman 
G.Nitschsky, NAPL 
A.B.Collins, CCRS 
D.Ross, Photo-Optical Consultant 
F.Ahern, CCRS 
Dr.A.Gregory , Gregory Geoscience, 

Secretary 
K.Slidders , Powell and French 
P.Murtha, U.B.C. 
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PRODUCT 

Customer Product 

B&W Contact Print 

Colour Contact Print 

B&W Transparency 

Colour Transparency 

B&W Dupe Negatives 

Colour Dupe Negatives 

B&W Enlargements 

Colour Enlargements 

Total Customer Products 

% of Unit Workload 

Total Customer Revenue 

Production Products 

Continuous Printing 

Film Processing 

B&W Master Negatives 

Colour Master Negatives _ 

Total Production Products 

Total Production Revenue 

Landsat Mosaic -!:1: 

Landsat Mosaic Revenue 

Tota 1 Products 

Total Landsat Revenue 

l\l'PEI I DIX l\ 
LANDSAT PRODUCTION 

REPRODUCTION CENTRE (NAPL) 

1974-75 1975-76 

51,998 21,393 

8,630 6,267 

11,791 8,561 

4,320 3,964 

507 303 

95 69 

898 940 

338 290 

78,577 41,787 

6.7 3 .9 

$156,005 $138,260 

26, 77 1 44, 869 

63,019 81,483 

79,364 59,003 

16,604 14, 106 

185, 758 199,461 

$148,863 $220,201 

892 

$14,968 

264,335 242,140 

$304,868 $373,429 

1976-77 

3,183 

5,424 

43 

2,869 

287 

139 

46 

437 

12,428 

1.4 

$58,465 

9,485 

87,964 

9,649 

13,200 

120,298 

$109,179 

3,005 

$19,380 

135,731 

$187,024 

*Annual figures ace a projection from twelve of thirteen CPC production periods. 

'

0'* Reproduction of Landsat Mosaic commenced in July 1975. 
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1977-78"' 

133 

1,508 

33 

621 

65 

15 

26 

367 

2,768 

o.4 

$27,215 

58,727 

873 

715 

60,315 

$21,154 

1,650 

$18,693 

64,733 

$67,062 



APPENDIX A 

AIRBORNE REMOTE SENS ING PRODUCTION 

REPRODUCTION CENTRE (NAP L) 

PRODUCT 1974-75 1975-76 1976-77 1977-78* 

B&W Contact Prints 3,409 1,697 1,918 1,724 

Colour Con tact Prints 7,169 1,981 11,919 9,761 

B&W Continuous Printing 20,398 16,996 4,035 15,761 

Colou r Con tinuous Printing 13,597 14,852 27,828 22,501 

B&W Contact Transparency 794 310 345 1.011 

Colour Contac t Transparency 1,271 417 1,266 2,087 

B&W Dupe Nega tives 85 2 333 1,632 

Colour Dupe Negatives 1 19 167 

B&W Enlarging 26 142 86 480 

Colour Enlarging 75 112 317 462 

B&W Film Processing 21 , 729 17 ,4 54 20 ,326 28,010 

Colour Film Processing 2 l, 64 7 19,509 30,837 41,683 

Total Products 90,201 73,622 99,573 125 ,278 

•.· of Unit Workload 7. 7 6.9 11. 1 16.6 lo 

·· A11nual figures are a projection from twelve of thirteen CPC production periods. 
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APPENDIX B 

ISIS LTD. 

LANDSAT PRODUCTION 

April 1st 1977 - February 28th 1978 

B & W 

Color 

B & W 

Color 

B & W 

B & W 

Color 

B & W 

Color 

NOAA 

PRODUCT 

Contact Prints 

Contact Prints 

Transparencies 

Transparencies 

Dupe Negatives 

70 mm Pas. Transparencies 

Dupe Negatives 

Enlargements 

Enlargements 

Prints 

Computor Compatible Tapes 

Special Custom Prints 

Total Landsat Products 

Facimile Transmissions 

Isis fiche 
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QUANTITY 

9,548 

784 

878 

405 

24 

698 

408 

246 

12,991 

1,059 

86 

13 

14,149 

4 months 

195 months 



5.12 REPORT OF THE WATER RESOURCES areas for growing grapes. 
WORKING GROUP 

s.12.1 AIRBORNE REMOTE SENSING 

In Alberta comparative lake
bed contour maps of Obed Lake made by conven
tional hydrographic sounding techniques and by 
photogrammetric means using the analytical 
plotter at the University of New Brunswick 
showed that the traditional hydrographic methods 
co uld be in error by as much as 33%. 

In Saskatchewan three air
borne studies were reported the Saskatchewan 
Research Council monitored pollution from 
po tash mining and tailing ponds; Ducks 
Unlimited studied wildlife habitat in the 
Pasquia Hills; and Canadian Wildlife Service 
monitored seasonal changes of sloughs in their 
studies of migratory birds. 

In Ontario the Ministry of 
the Environment and the Ontario Centre for 
Remo te Sensing (OCRS) together undertook a 
developmental program to delineate bio-mass 
(potamogeton) distribution and quantity in 
rivers . Kodak water-penetrating film and 
co lour photography were used in overflights 
a t different altitudes in the Grand River 
Watershed. The preliminary results are encour
aging . The OCRS capabilities are also being 
used in r e - evaluating the colour photography 
flown for the IFYGL to delineate cladophora in 
Lake Ontario. In addition overflights, using 
the daedalus line scanner were continued in 
Lake Huron for the delineation of thermal 
plumes from nuclear generating plants . Recen
tly developed CFSR process (digital colour 
processing) was used as an output from the 
line scanner data. This program is in the 
developmental s tage for survei llance planning 
as well as an eventual surveyance tool to 
assess compliance to government regulations. 

The Atmospheric Environment 
s,,rv ice, Airborne Radiation Thermometer (ART) 
flights are being continued over the Great 
L1kcs and are probably now considered "opera
tion;il". They are being used as ground data 
for initial investigations of the use of 
sJtellite IR imagery (par t icularly NOAA- 5) to 
determine absolute lake surface t empera tures. 
Problems stil l exis t in adjusting fo r the 
effect o( atmospheric a ttenuation. In the 
\iagara fruit belt AES has also used the 
dacdalus line scanning radiometer at altitudes 
L'f r,oo , 2 ,000 and 5,000 metres to examine the 
ieasibility of using thermal imagery to define 
r_ ro; t prone zones duri ng sp ring radia tion 
Irost con2i tions. Zones of different tempera
ture were definable for the purpose for iden
Litring frost prone a r eas to delineate future 
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The Inland Waters Directo
rate of Department of Fisheries and the Environ
ment has initiated a gamma ray survey of the 
Lake Superior Drainage Basin. The results of 
this will be used to improve the inflow esti
mates to Lake Superior for the regulation of 
that lake and also in the six month predictions 
of Great Lakes Water Levels. While still 
considered a research project it is anticipated 
that it will be made "operational" on a lake by 
lake procedure if warranted. Under contract, 
Northway Surveys flew the basin in November 
1977 for the pre-snow condition and will fly 
it in February or March for the snow cover 
condition . Ground data are being collected by 
the Water Survey of Canada, Glaciology Division, 
and the U.S. Army Corps of Engineers during the 
week prior to the first airborne survey and for 
the late winter flight. Initial data compila
tion and analysis will be done by Northway 
Surveys and the gamma counts to water content 
relation will be done by the Snow and Hydrology 
and Instrumentation Section of the Glaciology 
Division . The cost of the project is approxi
mately $40,000 per year. 

In Quebec a balloon platform 
was used with a multi-spectral camera over the 
Lac Saint Jean area and over the Ile d'Orleans. 
In the Lac Saint Jean area the University of 
Quebec studied currents and also found that 
the discharge of uria could affect fish 10 
miles away. The Groundwater Service used the 
photos of l'Ile d'Orleans to see if they could 
indicate groundwater phenomena. Photos have 
been placed on the multi-spectral synthesizer 
but to date no positive results have been 
obtained . This work done by the Groundwater 
Service using photos taken by the Remote Sensing 
and Cartography Service of the Quebec Ministry 
of Lands and Forests in cooperation with CCRS . 

The University of Sherbrooke 
applied thermography to hydrology for the study 
of the currents of the river Magog at Sherbrooke. 

5 .12 .2 SPACEBORNE REMOTE SENSING 

In British Columbia NOAA 
VHR Satellite Imagery is being used for s now 
cover delineation. Operational needs for 
flood control and hydro electric power genera
tion r equire data relay networks to provide 
true time observations and since network 
sta tions are widel y scattered, particularly in 
the North, and communica tions with them are 
very difficult workers continually emphasize 
the need for hydrometric networks to use DCP ' s 
an d relay the information by satellite . 

In Alberta where automated 



hydrometeorologic telemetry network is being 
developed one DCP is being tested for a six 
month period with water quality and precipita
tion monitoring stations using the Anik C 
satellite. 

In Saskatchewan Remote 
Sensing funds are very limited and to date the 
greatest use of satellite images have been in 
wildlife habitat studies. 

In Ontario digital landsat 
imagery has been successfully used in the Lake 
Superior Basin for delineating pulp mill 
effluent plumes greater than four kilometres 
in extent. Density slicing of the LANDSAT 
imagery was first used to separate the effluent 
plumes from the turbidity patterns. This is 
part of a developmental program leading to an 
eventual "operational" surveyance program. 

In Quebec the Department of 
Environment has initiated a diversified program 
of remote sensing ranging from snow cover to 
waste water effects on salmon. The data trans
mission program using data collection platforms 
is continuing and 20 stations will probably be 
"operational" by the summer of 1978, most of 
them in the northern part of Quebec. Presently 
the data collection platforms are transmitting 
wind, temperature, precipitation and humidity 
data. 

Under the aegis of the 
Eastern Snow Conference a schedule of collec
ting field data at the time of LANDSAT passes 
has been undertaken, in the Saint Jean River 
Basin. Some work has been done on snow cover 
using LANDSAT imagery and the imagery is being 
used to provide physiographic data for input to 
models. 

University of Laval has 
developed an information system for analysing 
the characteristics of lakes both quantitative 
and qualitative parameters some of which 

trometer to determine snow water equivalent. 
Temperature fluctuations appear . to cause 
variations in the spectrometer readings; conti
nuous calibration checks would be required to 
minimize the problem. More extensive testing 
of the instrument in comparison with other 
ground based measurements is being conducted 
during the winter 1977/78. AES announced that 
they expected to be receiving and processing 
GOES East imagery by the fall of 1978. Three 
sectors will initially be available: one for 
research and development; the other two for 
weather offices, and only GOES East data will be 
received. A second station to receive GOES West 
data is being actively considered and it is hoped 
to expand to 6 sectors from the present 3. 
Images will be received every half hour. 

The general reduction in 
funds available for contracts and research has 
had a retarding effect on technical developments 
both in industry and the government. One 
company reported that despite expressed interest 
from a number of agencies no contracts were 
obtained during the year for research and devel
opment related to water resources. To compound 
the problem the submission of proposals is 
costly and when there is no positive return the 
result is a major erosion of capital and conse
quent reduction in in-house research and deve
lopment. Under these conditions it might be 
more productive to shift the emphasis in remote 
sensing from the high cost technology area to 
the lower cost area of developing applications 
for the known technologies. 

5.12.4 APPLICATIONS 

might have interesting hydrological applications. 

In B.C. snow cover mapping 
by means of satellite imagery is still being 
conducted during the snow melt runoff season by 
the U.S. National Environmental Satellite 
Service (NESS) and the analyses are in good 
agreement with data from other sources. Snow 
lines have been monitored by B.C. Hydro for 20 
drainages in British Columbia since 1969 on a 
daily basis with verification by aircraft 
flights twice annually for each drainage basin. 
B.C. Hydro has also established records of 
average daily precipitation for 20 drainage 
basins in British Columbia using a runoff 
simulation model and hopes that these will be of 
use as comparative data in the estimation of 
areal precipitation from satellite imagery. 

INRS-Eau is studying the 
dynamics of lac Saint Jean using LANDSAT 
images and are starting to use LANDSAT images 
to verify and complete the physiographic data 
extracted from maps for input to the CEQUEAU 
a hydrological model. They are also interested 
in the possibilities offered by NOAA imagery 
for studying snowmelt snow cover and particular
ly the retreat of the snow pack. 

5 .12. 3 TECHNICAL DEVELOPMENTS 

Atmospheric Environment 
Service is continuing tests at the Woodbridge 
Experimental Station of a portable gamma spec-

During the sunnner of 1977 
a pilot project was undertaken in Alberta to 
provide precipitation data for operational flood 
forecasting using the weather radar of the 
Alberta Research Council at Penhold. 
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AES is in the process of 
ordering Bristol Aerospace Automatic Meteorolo-



gical Stations that will transmit the data via 
GOES East . The Stations will be installed at 
Cape St . James, Rosespit, Lake Eon, Caribou 
Island and Ice Island T-3 during 1978. Although 
the antenna at AES is capable of receiving data, 
i nitially a system to process DCP data will not 
be available and data will be via Washington. 
Ihe stations will be measuring wind speed and 
direction, temperature, humidity, pressure and 
precipitation. 

Gregory Geosciences reported 
that Northwatch, the small scale snow and ice 
cover mapping project completed its third full 
season of about 8 months with the principal 
support of CWS, DINA and GSC, and minor support 
by industrial subscriptions . The snowmelt 
forecasting model was refined using data for 
degree days above melting and snow thickness 
a t meteorological stations. Seasonal changes 
wer e predicted with an accuracy of ± 2 days in 
gener al although larger local errors were 
experienced because of sudden meteorological 
disturbances, such as snow storms. A paper 
reviewing the three full seasons of Northwatch 
at the observed seasonal changes has been 
prepar ed for publication . A postdoctoral 
fel l ow , Dr. B. Dey, a cl imatologist, is working 
on severa l studies directed to increasing the 
time frame ove r which the forecast of break-up 
in the Mackenzie River can be made with accep
tab l e accuracy. He is working on the relation
ship be tween t he movements of ice flows and 
weather systems and on the relationship between 
snowline and weather systems. 

Gregory Geosciences noted 
a general decline in r esearch into the practical 
applications of remote sensing related to wa t er 
resources and interpret this to mean that in 
times of budget constraint priorities for work 
are being assigned to areas other than r emote 
sensing which implies a lack of confidence in 
the potential of remote sensing which they 
believe to result from past emp ha s is on digital 
processing and technology. They a lso point out 
that many operational objectives may be achieved 
through visual interpreta tion of remote sens ing , 
particularly LANDSAT and NOAA . For exampl e , 
a discontinued research project has t enta tively 
established a high corre l ation between spring 
runoff and certain indices visually in t erpreted 
from LA.XDSAT data. In combination with selected 
m<.eteorological data this work could lead to 
flood predlc t ion with a long lead time . It is 
hoped to develop this to the stage where an 
unsolicited proposal co uld be prepared , however, 
there is little incentive to make the investment 
under pr<.esent conditions . They conclude that it 
seems essential that research and development 
related to applications of remote sensing should 
be ~o~pletely reoriented to focus on really 
practical missions . Such missions require 
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further definition and demonstration projects 
and will require funding but they are a l so 
relatively simple and many can be solved by 
visual analysis of photographic products. 
Photographic products are more widely used than 
digital data and thus warrant a major effort 
to improve their t echnical quality. This also 
will require funding and in time of budget 
constraints implies a redirection of effort if 
the marketing of remote sensing is to success
fully achieve the essential requirements of 
consumer acceptability and technical quality 
of the product and at the same time keep the 
cost of the product within consumer budgets. 
In Quebec the Hydrometric and Meteorological 
Services are establishing a system of collec
ting hydrometric and meteorologic data in 
remote regions via the GOES satellite. Six 
stations are actually in operation, five in 
Northern Quebec and one in the Lac Saint Jean 
area, three of these stations are mixed hydro
metric and meteorologic and three are hydro
metric only. Eight others, mostly hydrometric 
only, are being installed during the course of 
the winter in tributary basins in Lac Saint 
Jean . Five more will be installed in south 
west Quebec including three mixed stations and 
one mixed station will be installed in Gaspe 
for operation in the Spring. A meteorologic 
station is being installed at Duchesney near 
Quebec during the winter for r esearch and 
testing of various instruments for measuring 
the snow cover precipitation temp erature, wind 
etc. Five other stations are planned for the 
forest south of the 50 parallel for use by the 
Forest Protection Service for fire protection. 
These stations will transmit temperature, 
precipitation, wind speed and direction and 
humidity. If this project is successful it is 
expected to increase this to 25 stations 
during the next few years . 

5.12,5 BENEFIT ANALYSIS 

No studies are known of 
but the gamma r ay survey in the Lake Superior 
Basin is ex?ect ed to provide informa tion for 
f uture benefit analysis. 

5 .12 . 6 USER LIAISON 

User l iaison was continued 
by holding one Working Group mee ting as an 
informa tion meeting open to a ny one interested . 
This years meeting was in Halifax. 

5 .12. 7 TRAINING 

Nova Sco tia Remote Sensing 
Committee hopes to sponsor a series of seminars , 
open to the public, that would bring experts in 
particular a reas of remote sensing to the 
Maritime area. Seminars would be every six to 



to eight weeks and be hosted by various member 
agencies. 

5.12.8 CONCLUSION AND FORECAST 

The former Working Groups 
on Hydrology and Limnology have been combined 
in the new Water Resources Working Group whose 
terms of reference are similar to the previous 
ones except that they relate to water resources 
and put more emphasis on the encouragement or 
initiation of special courses and organizing 
seminars on remote sensing as applied to water 
resource problems. 

As has been mentioned in 
previous reports snow water equivalent and soil 
moisture continue to be the two greatest needs 
in the field of hydrology. At present some 
snow cover projects are considered "operational". 
In discussions during the year and in preparing 
this report the term "operational" was used 
quite freely but we realize that it means 
different things to different people. As we 
progress this term is becoming used more and 
more and we feel that there needs to be a 
definition of "operational" for use within 
CACRS and CCRS so that all working groups can 
report on the same basis. 

It is obvious from the 
reports received that there is a great interest 
in snow investigations as a step to snow water 
content and that most of the work being done 
in this area is done from visual images rather 
than from digital data. It is also obvious 
from the comments that many agencies are 
hampered by the lack of adequate hydrometeoro
logical observation networks particularly in 
remote areas and areas where access is extremely 
difficult and as noted above while there is a 
considerable move towards the use of data relay 
platforms by several agencies in Canada there 
is still a need for more. Another example of 
the need for redirection of effort? 

One of the most used remote 
sensing tools for snow cover is NOAA Imagery as 
it has proven to be the only imagery to produce 
operational information twice daily, however, 
water resources personnel are confused on how 
to get this data. There is a need for a clear 
definitive statement from CCRS on the acquisi
tion of NOAA imagery from ISIS. It should 
explain whether ISIS is obtaining all NOAA data 
and archiving it or whether they are only 
receiving selected regions to fill current 
orders. AES has a capability of supplying this 
material and their policy is still changing but 
apparently if an agency has ordered imagery 
from ISIS and has not received any or is unable 
to receive a particular region from them then 
the agency may request it from AES at a cost 
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similar to that charge by ISIS. The important 
point is that the agency must be able to show 
that it tried ISIS first but without success. 

AES reports that over 12 
SURSAT proposals have been submitted through 
the AES SURSAT committee for consideration by 
the SURSAT project office. About half of the 
proposals are directed towards ice investiga
tions, e . g. ice thickness, ice roughness, ice 
forecasting. Projects to study wave heights, 
sea state, sea temperature and over water wind 
are also proposed. Three projects to study 
snow cover properties have been submitted. 
Two relate to the feasibility of mapping the 
snowline in areas where there is the problem 
of determining snow cover under forested and 
cloud cover conditions. The third is to 
examine feasibility of determining seasonal 
snow cover properties and their variation in 
relation to the basin land use in Cold Creek 
Basin in Southern Ontario. All of the above 
intend to use SEASAT-SAAR imagery; the latter 
also proposes comparison with VHRR, LANDSAT 
and SAR-58O imagery. Intensive co-incident 
ground data gathering would be conducted for 
the proposed Cold Creek project. If sufficient 
snow investigations are proposed and accepted 
it might prove worth while for the Water Re
sources Working Group to act as a point of 
contact for investigators performing various 
snow investigations in different parts of the 
country. It could act as a quick information 
exchange centre and this would be a logical 
extension of the cooperation and coordination 
achieved by the Hydrology Working Group of the 
WMO Snow Survey by Satellite project. 

There is a general feeling 
that there is a need for development of cheaper 
equipment to do nearly the same work as present 
sophisticated apparatus. Perhaps this develops 
from the much greater use of visual images 
rather than digital hardware in the field of 
water resources and some concern has been 
expressed that the optical projection aspect 
of satellite imagery is not being stressed 
while much emphasis is being placed on the 
digital mode. Most of the close to "opera tional" 
programs used the visual capaci t y rather than 
the digital and it is much easier t o input 
other parameters such as overlays into optical 
projection. Presently raw data images are 
being used as a standard product and some 
people feel that they are worse now then when 
LANDSAT started. There is need for more research 
into what can be done to improve images such as 
haze removal, stretch image removal, better 
definition, good contrast range and more 
attention to quality control and the consistency 
of quality control. 

The Working Group felt that 



in their field digital methods will never be as 
popular as visual because of the requirements 
for complex hardware and sof tware and if the 
user demand is in visual imagery then it seems 
obvious that a better product on the market 
will attract more users. 

It seems clear that for 
some time to come the predominant use of remote 
sensing i n water resources work will be through 
the use of visual interpretation of images 
using comparatively simple hardware and that 
the use of digital methods and the more sophis
t icated expensive hardware will remain with a 
few advanced centres . These centres with the 
sophisticated instrumentation and specialized 
expertise will probably find the pressure 
increasing to provide services of a specialized 
nature on a national basis. 

5 .1 2. 9 RECOMMENDATIONS 

The Water Resources Working 
Group r ecommends that CCRS concen tra te more of 
its effort in the area of visual image inter
pretation by: 
(i) a continuing high level of effort in the 

quality and consistency of image reproduc
tion - a better product will attract more 
users: 

(ii) development of photo interpretative aids 
and techniques - in house by contract, 
and by unsollicited proposals: 

(iii) initiation and/o r support of demonstra
tion pr ojec ts and educational workshops, 
courses, etc . - the more people aware of 
and able to make greater use of a 
product the better the market. 

The Water Resources Working 
Group also recommends tha t a definition of 
"operational" suitable to CACRS and CCRS be 
prq>ared and used by all Working Groups. 

5 . J 2. 10 

) .12 . 11 

APPENDICES 

APPENDIX l - CURRENT 
BIBLIOGRAPHY 

The following are those 
it~ms submitted bv Working Group Member s in 
'l1L·ir Tl'ports and is not an attempt to give 
1 omplutc bibliogr~phy for the curren t year . 

Br1,ker, L . , Bibliography of Remote Sensing in 
Alb,rta, \lberta Remote Sensing Centre; 11th 
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l)K ~Jn 
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6.1 

6 .1.1 

REPORT OF THE ALBERTA 
REPRESENTATIVE 

Airborne Remote Sensing 

In 1977, twenty-five requests 
for airborne remote sensing flights in Alberta 
were submitted to Airborne Operations, Canada 
Centre for Remote Sensing. Twenty-four of the 
flights were completed . 

The 1977 Alberta Airborne 
Program was, as in past years, coordinated by 
the Alberta Remote Sensing Center . The 
Center's staff provided assistance and advice 
to requestors in the selection of airborne 
sensors, flight planning and cost calculations 
for projects. As well , liaison was maintained 
among requestor, airborne operations and the 
flight crews when flights were being carried 
out. 

This type of coordina ted pro
gram, carried out in Alberta for a number of 
years , has proven advantageous to all agencies 
concerned . 

6 .1. 2 Spaceborne Remote Sensing 

There was an increased use in 
the Alberta Remote Sensing Center ' s Landsat 
facili ties, which provide for mail, telephone, 
or in-person viewing and ordering of imagery. 
Daily acquired Canadian scenes may be viewed 
and selected from the Landsat catalogue, cat
alogue updates and Integrated Satellite 
Information Services (ISIS) isisfiche received 
daily for each satellite . 

The Center also uses a termin
al and dedicated line to CCRS's RESORS for 
imagery selettion. A Landsat prime scene 
index uf Albertil, with updates, is distributed 
through the ~ewsletter . Landsat black and 
,,lit...- contact prints and transparencies of 
1 1 ~lherta ~swell as multidate and multiband 
.Pt ,uding Cl and C2 , of selected sc2nes are 
·,.,Jc in the librarv for user viewing a nd 
.. ;ia] •;sis . Paper prints are being phased out 
L, 11\ ur ot tranBpa ricncies. 

Albertct Remote Sensing Center 

Th(. Alberta Remote Sensing 
,., .. n,r's facilities are free of charge to 
i 1,,,.,, in thv province - provincial govern
:::,•-,t, ful0r:il government , educational 
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institutions, private industry, and the 
interested private citizen. 

The Center assists provincial 
users in the acquisition, application, and 
analysis of remote sensing in the survey and 
management of the Alberta environment. The 
Center has specialized analysis equipment and 
offers staff assistance in its operation. A 
technical library and document retrieval sys
tem is available . 

The Alberta Remote Sensing 
Center is located at : 

11th Floor, Oxbridge Place 
9820 - 106 Street 
Edmonton, Alberta TSK 2J6 
(403)427-2381 

It's facilities are available for meetings 
such as those held in the Center in 1977 by 
the Working Group on Agriculture and Working 
Group on Geoscience. 

6.1.4 Training 

The Alberta Remote Sensing 
Center in cooperation with the Faculty of 
Extension, University of Alberta, conducted 
the Sixth Alberta Remote Sensing Course. It 
was oversubscribed with participan ts from 
across Canada . 

Inst ruction was provided by 
University of California scientists headed by 
Professor R. N. Colwell, CCRS scientists head
ed by Mr. E. A. Godby, a nd Canadian scientists 
from educational institutions, government, and 
private industry. 

The Canada Centre for Remote 
Sensing provided excellent support. 

A number of workshops and 
briefings in various aspects of remote sensing 
were held in the province during 1977. Courses 
in remote sensing were conducted at many 
educational institutions . Particulars may be 
obtained from the Alberta Remote Sensing Center. 

6 .1.5 Special. Projects 

Information concerning pro
jects carried out in Alberta may be obtained 
from the Alberta Remote Sensing Center. Also 
available is a "Specialists Involved in Remote 
Sensing in Alberta" publication. 

6 .1. 6 Conclusions 

There was an increase in the 
use and interest in remote sensing . 



6.1. 7 Appendix I 

Alberta Advisory Committee 
on Remote Sensing 

Cal D Bricker 
Alberta Remote Sensing Center 
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Edmonton, Alberta TSK 2J6 

M. C. Brown 
Department of Geography 
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University of Alberta 
Edmonton, Alberta 

P.H. Crown 
Department of Soil Science 
240, Agriculture Building 
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Edmonton, Alberta T6G 2El 

E.G. Hammond 
Operational Planning 
Alberta Transportation 
379, 9630 - 106 Street 
Edmonton, Alberta TSK 2E2 

C. L. Kirby 
Northern Forestry Research 
Center 
Canadian Forestry Service 
5320 - 122 Street 
Edmonton, Alberta T6H 3SS 

J. Prokopchuk 
Resource Evaluation Branch 
Alberta Energy and 
Natural Resources 
109th Stree t & 99th Avenue 
Edmonton, Alberta 

W. McCoy 
Southern Alberta Institute 
of Technology 
1301 - 16th Avenue , N. W. 
Calgary, Alberta T2M OL4 

D. B. Patterson 
Land Conserva tion and 
Reclamation Division 
Alberta Environment 
9820 - 106th Street 
Edmonton, Alberta TSK 2J6 

W. D. Wishart 
Recreation , Parks & Wildlife 
6909 - 106 Stree t 
Edmonton , Alberta T6H 4P2 
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6. 2. 1 

6. 2. 1 

REPORT OF THE BRITISH COLUMBIA 
REPRESENTATIVE 

AIRBORNE REMOTE SENSING 

Twelve projects were requested and 
flown by CCRS consisting of 1717 nautical 
miles. Several of these projects involved 
thermal imagery as the primary sensor, includ
ing one project of over 800 nautical line miles . 

6.2.2 SPACEBORNE REMOTE SENSING 

There is only a slowly growing 
interest in satellite imagery. In spite of 
the fact that the Forest Management Institute 
(Pacific Region) in Victoria is able to communi
cate directly with the CCRS computer most 
users are hampered by the inconvenience of 
trying to find out what is available. There 
is a need for an accessible set of ISIS Fiche 
in Victoria and Vancouver to determine whether 
an image may be clo ud free and of use in the 
project area . Due to the topographic variation 
in BC, cloud cover varies over very short 
distances. 

6. 2. 3 TECHNICAL DEVELOPMENTS 

Sebachrome prints can now be made 
r,m Lhe colour additive viewer in the faculty 

of F,1n•stry at UBC. Access to the CCRS RESORS 
1 \' -ind l l SS programmes is undertaken on a 
dai lv basis through the Victoria office of 
ti, Forc•st ~lanagement Institute. 

,\P_PLICATIONS 

Manv of the applications listed 
1 1 1. t VL'·trs report are ongoing, and several 

sir d ir pr,'jL'cts have been begun . A new project 
i•it, rest is the' work being done by BC Hydro 

.. it, tt"it rmal i'lld~e-ry of Creater Vancouver to 
~•• 1 c lL C'ncrgv wastage from domestic dwellings. 

llis is still minimal. There ls 
irt c nec•d for an official representative 

irovince to work full time in remote 
,>un'in:ition to 1 et users throughout 

r, vi ,,L, knPw what is available in airborne 
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and satellite imagery; and also to keep up 
with the work being done by various 
individuals and agencies. 

The Province has created a task 
force under the chairmanship of Dr. A. N. 
Boydell to look into the provincial use of 
remote sensing . 

6.2 . 6 Miss C.M. Redmond 
Resource Analysis Branch 
Ministry of the Environment 
Parliament Buildings 
Victoria, B. C. 
V8V 1X4 



6.3 

6.3.1 

REPORT FROM THE MANITOBA 
PROVINCIAL REPRESENTATIVE 

AIRBORNE REMOTE SENSING 

During 1977 there were 
seven requests submitted through the 
~.anitoba Remote Sensing Centre for Airborne 
Remote Sensing Projects. The total 
estimated line miles for these projects was 
585. Success was realized on 3 projects 
with a resulting 350 line miles completed. 
One request was cancelled due to costs and 
the other three due to the time restrict i ons 
that the users placed on their projects. For 
the second time in the last three years, 
Manitoba weather was poor during the flying 
season. May was the only month wh i ch could 
be considered good. This factor combined 
with aircraft unavailability resulted in the 
over runs on the three time bounded requests. 
With the recent budget restrictions aoplied 
by the new government, re-submission plans 
have not yet been formulated at this time. 

The three projects com
pleted are as follows: 

1) Use of colour and colour IR photography 
to support data acquisition in relation to 
an aerial crop information system. 

2) Use of remote sensing imagery in mapping 
pleistocene geology in the Dauphin area of 
Manitoba. 

3) Use of multispectral imagery for 
detection of radiation damage in the 
experi menta l area of Lac du Bonnet. This 
was the 4th year of this rather intensive 
study . 

The Centre's 70 mm camera 
system received requests from some 29 
agencies r eq uiring over 7,000 line mi les of 
imagery. Unfortunately, having been 
plagued with weather problems, particularly 
during l a te July and most of August , only 
4, 830 were completed. Princi ole users this 
year were : 

Dep artment of Municipa l Affa irs - Municipal 
Pl anni ng 

Dep t . of Renewable Re sour ces - Sur veys and 
f-K.apping; 

- Forest 
Manaremen t ; 

Dept. of Agriculture - Agricul t ural Crown 
Lands: 

Dept. of Mines, Fesources & - Sand and Gravel 
Environmental Management Evaluation: 

- Water Resour ces 
Dept. of Tourism, Recreation - Parks Branch 

& Cultural Affairs 
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Additional equipment and 
aircraft modifications made this year now 
allow the system to operate: 

1) As two separate cameras in two aircraft. 
2) As a dual or tri-camera package. 
3) 'With a closed circuit television camera 

system used primarily for navigation; 
however, video recording may be obtained 
when required. 

Most of this equipment was 
introduced late in the season and the Centre 
has received few requests for its use. How
ever, with some publicity through the 
Centre's newsletter, we foresee considerable 
demand for these packages in the near future. 

6 . 3.2 SPACEBORNE REMOTE SENSING 

The Centre once more main
tained its subscription to Isisfiche. This 
system is particularly useful to the Centre 
in providing information of Landsat imagery 
availability. Usage of the Centre's search 
facilities has increased in this area now 
that the Centre is functioning so closely 
with the University of Winnipeg's Remote 
Sensing courses. Students enroled within 
this field of study are required to complete 
various remote sensing projects and many 
turn to Landsat coverage as their basic 
imagery package. 

Past conventional users 
are still returning to this information 
source and orders for imagery have 
increased. 

The Centre's newly 
acquired Transfer Scope has opened doors, 
particularly in map updating, to various 
cartographic areas. This discipline area 
requires current irr.agery in order to 
pr oduce the most beneficial update 
i nformation . 

6.3.3 TECHNICAL DEVELOPMENTS 
AND NEW EQUIPMENT 

This year t he Manitoba 
Cen tre a cquir ed a Baus ch an d Lomb ZT4-H 
Zoom Transfer Scope. Thi s i ns trument 
combined with the Cen t re' s exis t i n g Zeiss -
Jena Interpretscope have formed an 
ins t rument package permi t ting the highest 
degree of interpreta t ion accuracy an d 
versat ility for resource- type mapping. 
Informa t ion t r ansfe r s, a t ratios of up t o 
14 to 1 can now be easily accomplished. On 
its own, t he Transfer Scope has greatly 
i n cr eased the applicat ions fo r info r mation 



transfer from Landsat imagery. Capable of 
hand ling either print or transparency 
material, and enlarging the same up to 7 
times, 1:1,000,000 original information may 
be directly transferred to a broac range of 
existing maP bases. 

The ~..anitoba Remote 
Sensing Centre i s also pleased to announce 
the addition of a new staff member, Miss 
Sue-Ann Weselake . Sue-Ann now brings our 
staff total to four. A recent University 
of Winnipeg Bachelor of Arts graduate, 
majorjng in C-eography as well as having a 
backr,round in library operations, 8ue has 
quickly whipped our RESORS Technical 
Information Service into shape and has 
taken on the responsibilities of editor 
for the Centre's newsletter. 

The Centre's operations 
staff, Mr. Roy Dixon and ¥r. Robert Douglas, 
were given training on and had a later 
opportunity to operate an AGA Thermovision 
750 Thermal Scanner. This program was 
conducted through the department's Forest 
Protection Group. Although the instrument 
was hoped to be effective with many 
prospective applications, budget conditions 
at this time have Prevented its purchase. 
Future considerations are still prevailing 
and hones for the acquisition of such an 
instrument in the near future are still 
high. 

The University of Mani toba, 
Soils Science Department, purchased, on the 
recommendations from the provincial and the 
federal Remote Sensing Centres, a Petite 
Ballon Rouge this past summer. Though not 
established with the Manitoba Centre, ten
tative arrangemen ts have been made with the 
l'ni versi ty to rent this ol at form and several 
test projects are planned for this coming 
season. 

Discussions are now be i ng 
carried out with }'anitoba Data :iervices , a 
division of the Manitoba Teleohone Systerr, 
to acquire a oortable Access terminal for 
di rect comnunication from the rentre t o the 
P.ES()1><: comnuter in nt tawa. nnce more hopes 
ire hi~t for addin? this facility t o the 
Centre's cverall canabili ties. 

fi. 3. 4 USER LIAISON 

The Hanitob.?. Remote Sensin g 
Centre continued tc ~~intain its existing 
internretatirn equip~ent and to offer these 
facilities at no charge to users. How-
ever, the 70 mm carre ra progran has been 
rf'stricted to use by government <1i?encies and 
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cperates on a cost less salaries recovery 
system. 

With the addition of staff, 
and the completion of a formal computerized 
mailing list, the Centre has gone into a 
quarterly newsletter with some 750 regular 
recipients. Subscriptions are free for the 
asking by contacting Sue-Ann ·veselake 
(204) 633-9543 Ext. 229. 

This past year the Centre 
serviced over 1200 Patrons. P£auests were 
of a four format nature ran gin~ from general 
inforrration and aerial coverage reauests to 
technical advice and oroject assistance . 
Also 1977 provided what we feel was a major 
breakthroup.h for our staff. For the first 
time research projects and practical 
applications were performed by the Centre 
to f ulfill requirements of various 
disciolines which in the past could not 
investigate, through lack of expertise or 
funding, their own techniques. 

6.3.5 TRAINING 

During the past year in 
conjunction with the University of Pinnipeg 
the Centre conducted a one day seminar on 
P~mote Sensing Sensor Packages and Plat
f orms . Speakers were invited from Ducks 
Unlimited (Canada) Limited, Canada Centre 
for Remote Sensing , Manitoba Remote Sensing 
(',entre, University of Winnipeg, ll.esource 
Programs P.esearch and Development, as ~•ell 
as Prairie AgriPhotc Ltd. 

1wo private in shop 
sessions on the Petite Ballon Rouge studies 
were given to the Derartment of Agriculture 
University of Manitoba. 

TI,.rough a co-operative 
interaction pro gram set up by the l'niversity 
of Winnipeg, the centre gives group tours 
and training to students enrolec in 
acvanced remo te Sensing courses . The 
Cer. trc handles appr oximately 100 st unents 
per yea r on this basis. 

Policy has been 
established within the Centre that any 
group requiring educatio~al seminars on 
Remo t e Sensinp for their discipline mav 
r eq uest them through the l'ni.versity o~ 
~anitoba 's Continuin g Education Divis~on . 
1-'e ~,elcome the cpr.or tunity to set up and 
C"0nduc t seninars throughout the )'ear. 



6.3.6 CONCLUSION AND FORECAST 

The overall facilities 
and services of the Manitoba Rem,te Sensing 
Centre have been used at approximately the 
same level by interested patrons. How
ever, with increased staff and streamlined 
systems in shop responsibilities have taken 
a shift to user development techniques on a 
practical basis. The results of this shift 
are as yet to be felt, however, even a 
conservative estimate would have to include 
increases in the near future. Through 
program adjustments in broad service areas 
such as the establishment of the Centre as 
the aerial photography coverage information 
source, the RESORS contact centre and via 
increased publicity in our Newsletter, we 
foresee ourselves playing an extremely 
active and important role on a continuing 
basis. 
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bas is and has produced useful data 
f o r run-off and flood forecasting 
t h r ough a series of maps showing the 
extent and persistence of snow-cover 
o ver the spring season. 

The New Brunswick Department 
of Agri c ulture potato project is ex
pec ted to be operational if the anal 
ys i s of t h is y ear's data is satisfact 
o r y . The it e ms being studied include 
c r op a c rea g e, crop development and 
mo n i t o r i ng for diseases. 

6.4.6 User Liaison 

User liaison continues on a 
low key, request basis. 

6.4.10.1 Appendix I - Cu rrent 
Projects 

The interpretation of cou
ventional black and white aerial 
photography continues to be the most 
c ommon u s e of RS imagery. The forest 
fire fuel mapping project mentioned 
last y ear is presently dormant but 
the mapping of areas that are non
s usc e ptible to spruce budworm ~ttack 
has continued, using all types of 
data. 

6.4 . 10.2 Appendix II - Current 
Bibliography 

Sc hnelder, S.R., 1977 . Op
e r a Lional Sa t e llite Assessment 0 £ 
Snow- c ov e r a nd River Ice in the Saint 
J o hn Ba s in. Pr e pa red in suryport of 
th e World Me t e orol o gical Oc 6 a u c:. a tion/ 
Wo rld Wea th e r Wn t c h/Saint John aasin 
Pil o t Pro; ec t. 



6.5 

6.5.1 

REPORT OF THE PROVINCE OF 
NEWFOUNDLAND, 1977 

AIRBORNE REMOTE SENSING 

During 1977, airborne pro
grams were carried out over both land and sea 
by the various agencies involved in remote 
sensing in the province. The Newfoundland 
Forest Service continued its ongoing forest 
inventory program and acquired 1:12,500 scale 
colour aerial photography collecting approxi
mately 22,000 line kilometers in central 
Newfoundland . The Agriculture department con
tinued with its program to produce agriculture 
capability maps by collecting 1:50,000 scale 
black and white aerial photographs. 

The Centre for Cold Ocean 
Resources Engineering (C-CORE) carried on an 
active program in airborne remote sensing 
using aircraft, and helicopter platforms. 
These programs were involved with the collect
ion of photographic data, synthetic aperture 
radar imagery and impulse radar data. 

6.5.2 SPACEBORNE REMOTE SENSING 

Newfoundland Ocean Re
search and Development Company (NORDCO) re
ceived a contract to operate the new Shoe Cove 
Receiving Station. This involves the receipt 
of LANDSAT and NOAA data. Subsequently, NORD
CO has become involved with the SEASAT A de
velopment program being carried out at Shoe 
Cove. 

C-CORE through a subcon
tract from NORDCO is involved with a user 
oriented satellite applications project geared 
towards the involvement of Atlantic Region 
agencies in the use of data available from 
Shoe Cove. The program is centered about the 
collection of data concerning sea surface 
temperature, sea ice distribution and iceberg / 
ship identification. 

The Ocean Engineering In
formation Centre, Memorial University is main
taining its standing subscription of LANDSAT
FICHE and selected LANDSAT and NOAA imagery. 

6.5.3 TECHNICAL DEVELOPMENTS 

C-CORE's undertaking of 
Project SAR 77 to obtain synthetic aperture 
radar (SAR) imagery and digital tapes of sea 
ice and icebergs off the coast of Newfoundland 
and Labrador using the Envi ronmental Research 
Institute of Michigan four channel X and L-band 
radar has allowed the study of imagery of this 
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type in advance of the SURSAT program. The 
data set is available to interested users 
through Henry Hengeveld of AES or Richard D. 
Worsfold of C-CORE and Field Data Reports de
tailing the surface verification information 
have been published. 

C-CORE has carried out the 
successful sounding of an iceberg for keel 
depth using an impulse radar system. Results 
agreed with simultaneously collected side scan 
sonar data. The development of this technique 
to determine iceberg shape is presently being 
carried out by C-CORE. 

The Provincial Department 
of Forestry and Agriculture has set up a photo
graphic facility for the processing and print
ing of black and white aerial photography and 
the printing of colour aerial photography. The 
facility is expected to be fully operational by 
1 April 1978. The facility is designed to 
service all provincial departments and any in
dividual agency on a cost basis comparable to 
the National Air Photo Library . With the 
addition of this capability, the transfer of 
all provincial photography stored in NAPL 
Ottawa is taking place. Within the next year 
almost all photography taken in the province 
will be available in Newfoundland for use by 
governmen t departments, commercial concerns, 
educational concerns and private individuals. 

6.5 . 4 APPLICATION AND BENEFIT 
ANALYSIS 

A brief summary of 1977 
projects carried out by various agencies 
follows: 

6.5.4.1 Agriculture 

The soil survey program to 
produce agriculture capability maps was con
tinued in 1977. This program is carried out 
using black and white photography at a scale 
of 1:50,000. Field work is ongoing in certain 
areas. A more detailed land use study using 
colour aerial photography at a scale of 
1:12,500 is now underway. 

6.5.4.2 Forestry - Provincial 

The ongoing forest inven
tory was carried out in 1977 and will continue 
through 1978. Colour photographs at a scale 
of 1:12,500 were obtained over central New
foundland . A special project using colour 
infrared was attempted but beset with techni
cal difficulties. It is hoped this project 
can be repeated in 1978. 



6.5.4.3 Fores try - Federal 

This agency completed two 
projects in 1977. The first program was a Re
genera tion Problem Site Assessment involving 
the use of color infrared program. The pur
pose was to determine probl em areas; areas of 
overstock and areas of understock forest re
sources . The program was carried out on be
half of the Provincial Government. The second 
was a habitat.study concerning the snowshoe 
hare population in a selected area of the Cape 
Breton Highlands in relation to a Lynx study 
being carried out by the Canadian Wildlife 
Service. This involves a detailed analysis of 
black and white photography . 

6 . 5 . 4.4 Department of Fisheries 
and Environment - Lands 
Directorate 

This agency completed in 
1977 a LANDSAT analysis of the biophysical 
provinces of Labrador. The continuation of 
this study has been directed at a 1:12,500 
scale Land System analysis of Groswater Bay -
Cape Harrison area using black and white 
aerial photography to carry out a more detail
ed analysis of certain areas of the LANDSAT 
interpretation . This region was chosen be
cause of its importance as a potential port 
site called Port Labrador . 

6 .5.4.5 C-CORE 

C-CORE carried out several 
remote sensing programs during 1977. The 
major program was Project SAR 77. This pro
gram involved the analysis of synthetic 
aperture r adar da ta from the system that will 
be installed on the CCRS Convair 580 in 1978. 
Preliminary analysis is almost complete and de
tailed analysis wil l be carried out on iceberg 
backscatter , sea ice return and characteris t ic 
bac~scatter, ocean waves passing through uncon
solidated sea ice and their attenuation and 
digital compu ter analysis of cer tain weil de
fined targets and "poor man ' s" methods of 
digitally presenting this data. 

A helium balloon program 
was abort~d because of weather conditions and 
cannot be continued because of CCRS ' s loss of 
thc balloon and decision not to procure another . 

A microwave backsca tter 
c'tudy is being carried out for the CCRS AMOP 
_lro~ram. This is a theoretical study to deter
mine radar backscatter characteristics for sea 
L~e, open water and oil and the combina tions 
ot thL' three. Some analysis of SAR imagery 
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will be carried out of specific sites to imple
ment some of the recommendations made in the 
theoretical study. 

The satellite applications 
project was commenced on October 17, 1977 and 
will continue to October 16, 1978. Phases I 
and II have been completed. This involved the 
development of the ability to read computer 
compatible tapes at C-CORE/Memorial University 
ann the collection and understanding of all 
possible ground truthing sources. Phase III 
has commenced and it will involve the non-real 
time analysis of sea surface temperature,ice 
distribution and icebergs using LANDSAT and 
NOAA and the determination of what applications 
are most suitable to the real-time analysis 
that will be carried out in Phase IV. The 
purpose of the program is user application de
velopment and the transfer of this development 
to interested commercial users. 

A preliminary study was 
carried out on behalf of Transportation Devel
opment Centre (TDC) to define a technique for 
the development of a sea ice thickness sensor. 
This is a new effort by TDC to develop an 
operational sensor for measuring sea ice thick
ness from helicopter and aircraft. 

6.5.5 User Liaison 

In 1976 user liaison was 
well es tablished by the Newfoundland Remote 
Sensing Winter Works Project . Because there 
was no continuation of this program by any 
level of government the potential users re
turned to former positions . There was no pro
gram in 1977 to try and regroup the user 
communi t y . The Ocean Engineering Information 
Centre a t Memorial University has attempted to 
fill this vaccuum by providing minimum service 
to us e r s. This support has continued but it 
has put a s train on the Centre's facilities. 

6.5 . 6 TRAINING 

The r egular Remote Sensing 
cour se offe r ed by the Engineering Department 
of Memorial, maintained its high l evel of 
enrollment. 

C- CORE sponsor ed a "Radar 
Sys t ems Course for Remote Sensing" in January 
1977. Lectures were given by Dr. 's R. K. Moore 
and F. Ulaby of the Univer si t y of Kansas. A 
second radar cour se was sponso r ed by C-CORE in 
January 1978. The course was entitled "Imp ulse 
Radar Pr inciples and Applications" and lec tures 
were given by R. Morey, Dr. P. Annan, L. Davis 
and Dr . J. Rossi t er . 



6.5.7 CONCLUSIONS AND FORECASTS 

The remote sensing activi
ty in Newfoundland and Labrador has greatly in
creased because of the involvement of NORDCO 
and C-CORE. As a consequence of this activity 
and the development of high technology in re
mot~ sensing within these organizations the 
time is appropriate for a technology transfer 
from this Provincial Crown Corporation and 
this non-profit research centre. This trans
fer will take the form of a commercial opera
tion called REMOTEC APPLICATIONS I NC . The 
company will be involved in all aspects of re
mote sensing and will concentrate its efforts 
on providing a service to companies and agen
cies that wish to use remote sensing in their 
operations and will enter into joint contract
ual bids; to provide a new dimension to normal 
operations and aid in improving data process
ing . REMOTEC will also concern itself with 
the development of systems, sensors and 
methodologies with the interest to turn them 
into a commercial service. The company will 
explore and develop new ideas that have the 
potential of industrial involvement and use. 
Also, the company sees a role in operating 
remote sensing facilities on a contractual 
basis . 

With the technological 
transfer which is taking place between CCRS 
and industry and the potential increase in 
this transfer, the development of a commercial 
remote sensing operation servicing, especially 
Canada's East Coast and Arctic r egions, is a 
favourable benefit to the region. This will 
provide the region with a r emote sensing cap
ability with the depth and experience that has 
not existed in this area before. 

6.5.8 RECOMMENDATIONS 

The fo llowing recommenda
tions a r e submitted to CACRS f r om Newfoundland: 

1) In light of commercial and educa t ion
a l developments i n t he province , 
Governmen t support for major r esearch 
and development projects directed to 
meeting user requirements in t he 
fishery , offshore petr oleum and ship
ping industries should con t inue and 
increase. Efforts in this direction 
to date have shown the potential of 
a viable remote sensing community in 
Newfoundland. 
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6.6 

6.6.1 

REPORT OF THE NOVA SCOTIA REMOTE 
SENSING COMMITTEE 

Airborne Remote Sensing 

Only three airborne remote sensing 
(RS) projects were carried out in t he province 
this past year . Two were carried out by CCRS 
and one by Capital Air Surveys Ltd. The 
former involved flights in the Annapolis 
Valley and in Cape Bret on . Comparisons of 
normal colour and colour IR were made along 
with an evaluation of thermal IR for forestry 
work. The latter project involved flying 40% 
of Cape Breton at a scale of l mile to the 
inch using colour IR to assess Spruce Budworm 
damage. All these projects were supported by 
the Nova Scotia Department of Lands and 
Foresr.s . 

!; . 6 . 2 Spaceborne Remote Sensing 

The study by the federal Depart 
ment of Energy , Mines and Resources of sus
pended sediment concentrations (SSC) in the 
Minas Basin area has established a highly 
correlated relationship between chromaticity 
and SSC which is capable of determini ng SSC 

v lu"' accuracy ~·rom Landsat u.ata . Studies 
ire continuing to evaluate the universality 
)f this fit by examin ing relationships found 
in other areas. Landsat High Gain data was 
0~ ~egligible effect on the SSC calibration . 

Nova Scotia Department of Lands 
t<:<I i, rt:sts initiated an analysis of Landsat 
irn'it~c•ry • n an attempt to evaluate its poten
t •a, ,th respPct to studies of the Spruce 
I<,1aw c infr:.station in Cape Breton . Initial 
·;1, 1in.•3 are that this imagery is not directly 

r.lil2.:·al:,' c .o ·0lour IR photography and needs 
ce .~.'•~r,Jrete<.i in a different manner. The 

.~:i,;Ec ~-✓ .wwe·:er is proving more readily 
'l. ,~.i.,:c.D e t ·. studies Jf cut overs , burns and 
r i! J~;~~ 1~ent . 

Ar r,.1.i.cat ions 

~re feJeral Department of 
. r 'r.c~ "l.nd Environment (Lands Directorate) 

"c ,,·:, · l" s',.f .. tG•'d j_n the thematic mapping 
,,· ':. ; ·,s'al ::one of ,lava Scotia in the 
: , l .r~h:!·~a:11 :·~rait area . Maps on a scale 

, : , , Jun .:il.1 be available in the near 
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6 .4.4 User Liaison 

The lack of visibil ity of t he 
committee to the general user or the public 
has to some extent restricted the development 
of RS in the province . To rectify this 
problem and to provide a stronger base of 
suppor t the committee will be attempting to 
form a Nova Scotia Remote Sensing Society in 
the near future . 

6.6. 5 Training 

The Nova Scotia Land Sur vey 
Institute (NSLSI) in Lawrencetown , Nova 
Scotia initiated a training program in the 
f all of 1977 for a photo interpretation/remote 
sensing technician . The t wo year study pro
gram received consider able interest but 
enrollment was restricted to nine. 
Mr . E. J . McLaren , formerly of CCRS, is one 
of the key staff members involved in the 
program . 

The development of this program 
has been greatly assisted by the efforts of 
CCRS and thei r continued interest will insure 
the success of the progr am . 

6.6.6 Conclusion and Forecast 

This past year has seen some 
expansion of interest and work in the field 
of RS but with the submission of three pro
posals to the SURSAT program , the formation of 
a Nova Scotia Remote Sensing Society and the 
establishment of the program at NSLSI the 
coming year promises to promote much more RS 
activity in the region. This activity could 
also be bolstered by a decision t o hold one 
of the annual meetings of the Canadian Remote 
Sensing Society in t he region. 

6.6.7 Recommendations 

(1) Detailed flight maps of RS 
flights in the province should be forwar~ed 
to the provincial coordinators and (2) Minutes 
of specialty working group meetings should 
continue to be circulated to provincial 
coordinators . 

6 .6.8 List of Members 

Mr . T . Alfoldi 
CCRS 

Ms . L . Baechler 
NS Dept . of Environment 

Mr. E. Bailey 
!IS Dept . of Lands and Forests 



Mr . D. Dargi 
DREE 

Ms. J . Davidson 
NS Dept . of Municipal Affairs 

Mr . A. Dayki n 
Atlantic Air Survey Ltd . 

Mr . G. Doyle 
Canadian British Consultants 

Mr . D. Keppi e 
NS Dept . of Mines 

Mr. N. Lefler 
Maritime Resource Management Service 

Mr . E . J . McLaren 
Nova Scotia Land Survey Institute 

Ms. N.A. Prout 
Dept . of Fisheries and Environment 
Lar:ds Directorate 

M .. . P . E. Vandall , Jr . 
Dept . of Fisheries and Environment 
Bedford Institute of Oceanography 

Mr . J . F . Wightman 
Hova Scotia Land Survey Institute 

73 



6.7 REPORT FROM THE 
PROVINCE OF ONTARIO 

The following report is based on 
replies to a questionnaire sent out by the 
Ontario Centre for Remote Sensing. 

6 . 7 .1 

No. of agencies contacted: 
No . of replies: 

Gove rnment: 
Universities: 
Industry: 

4 of 4 
1 of 6 
5 of 10 

Airborne Remote Sensing 

20 
10 

The Great Lakes Survey Unit, Water 
Resources Branch, of the Ministry of the 
Environment, had very little new aerial photo
graphy flown, but requested CCRS to fly monthly 
thermal sensing missions over a nuclear power 
plant outfall. Computer-compatible tapes of 
the analogue data were requested as well as 
processing in image format. 

The Horticultural Research Institute 
of the Ministry of Agriculture and Food reques
ted thermal and colour photographic coverage 
on two occasions, the line miles totalling 200 
m:i les. 

The Ministry of Transportation and 
Communications reports the use of aerial 
photography from federal and provincial govertr 
ment sources, and f rom private companies. 

The Ontario Centre for Remote Sensing 
(OCRS) reques t ed two the rmo graphic missionsand 
four photograp hic missions, one specifying 
multi-spectral photogr aphy with twelve differ
ent film/filter combinations. Approximately 
200 hours of supplementa r y aeri a l photographic 
missions were flown by the Centre itself. 
Extensive use was made of standard provincial 
rh0tographv and colour photography from CCRS. 

Dr. J . Vlcek of the Faculty of 
rnrestry and Landscape Archi tec ture , Univer
sitv of Turonto, reports having applied th e rmal 
imagc'ry to the assessment of the Environmental 
impact of a highway, and also to the study of 
Lie thermal properties of soil and vegetation 
(e.~., thermal response of vegetation to 
mListure stress) . 

Barringer Resea r ch Ltd. repor ted 
havin~ conducted aerial survey photography . 
c,drtrll'r Lee Associates Ltd. r eported having 
rPceived about 2,000 prints of On tario Govern-
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ment photography and 10,000 prints (1:40,000-
scale) from the National Airphoto Library, as 
well as 1,000 prints from private companies. 
All of these photographs were panchromatic. 
Acres Consulting Services Ltd. derived approx
imately 10% of the black and white aerial 
photographs emp loyed in their project work 
from CCRS, 40% from the Ontario Government, 
and the remainder f r om private sources. 

6. 7. 2 Spaceborne Remote Sensing 

The Great Lakes Survey Unit in the 
Ministry of the Environment reports the use of 
Landsat imagery in microfiche form for initial 
survey of coverage quality, then 9" x 9" prints 
or transparencies. Research is being done on 
the analysis of Landsat data in magnetic tape 
form for the detection of pollution plumes in 
water. 

The OCRS made extensive use of 
Landsat imagery during 1977, purchasing cover
age with a total cost of approximately $10,000, 
predominantly in the form of 70mm diapositive 
strips . Computer-compatible tapes of numerous 
images were acquired for specific research 
projects. The Centre continues to receive 
microfiche coverage on which to base image 
selection . 

Barringer Research Ltd. employed 
Landsat imagery in the performance of contrac ts 
in Spain, Algeria and the Southwestern United 
States. Beak Consultants Ltd. reports having 
employed a small number of Landsat images for 
the observation of such features as forest 
cutovers and sedimentation in waterbodies. 

6.7 . 3 Technical Developments 

The OCRS is involved in numerous 
developments in its technical capability, 
including investigations in preparation for 
purchase of a digital analysis system compa t
ible with the CCRS Image 100, and plans to 
establish a system for radar holographic inter
preta tion. In 1977, the Centre installed a 
master terminal for receiving GOES weather 
satellit e imagery, by means of a telephone 
link with the receiving station in Washington, 
D. C. 

There have been several technical 
deve lopments with regard to the Centre's SAP 
system (re-named RSAP - remote sensing air
borne program) . The design and production of 
an electronic control unit for the automatic 
adjustment of firing interval in multi-format 
and multi-lens photography neared completion . 
Improvements were made to mounts for the 70mm 
and 35mm camera s ys tems, and work began to 



adapt the U.S.-made Toler mount, providing 
motorized tip, tilt and crab control, for use 
with the OCRS systems. Comparative testing of 
exposure meters was initiated, and preparations 
were made to purchase 1OO-ft. film magazines 
for the Hasselblad systems. 

Barringer Research Ltd. reported 
numerous developments in remote sensing 
instrumentation systems: 

improvements to the INPUT air
borne electromagnetic prospecting 
system 

- development of a 6-channel differ
ential gamma ray spectrometer 

- development of the VAPOURTRACE 
airborne geochemical exploration 
system 

- conceptual studies into the deve l
opment of a remote sensing gas 
filter correlation spectrometer 
(GASPEC) for measuring Halo
carbons in the stratosphere from a 
satellite 

- modification of an airborne laser 
fluorosensor built for CCRS 

- a combined AIRTRACE-SURTRACE aero
geochemical test program for 
uranium exploration. 

Moniteq Ltd. reports advances in the 
technology of the monitoring of atmospheric 
quality, such as the development of a multi
gas electro-optical pollution monitor . 

6 . 7. 4 Applications and Bene fits 

The Great Lake s Survey Unit 
(Ministry o f the Environment) appli ed infrared 
sca nne r da t a t o the mappin g of the rma l plumes 
off the Bruce Nuclea r Powe r Deve l opment s i te 
on Lake Huron. Ae r ial pho t ogr aphy ob t a i ned by 
CCRS i n 1972 was evaluated for t he pr epa r ation 
of a Cl a dop hor a monitoring s trategy . Ae r ial 
pho t ogr aphy was commissioned from t he OCRS fo r 
t he s t udy of pulp and paper mill effluen ts . 
Resea r ch was in i t iated into t he digi t al anal
ysis of Landsa t and digital thermogr ap hic data 
for the de t ec t ion of wa t e r bo rne plumes . The 
benefi t s r eported are cost savings ove r alter
native da t a col l ection t echnologies and great
e r efficiency i n t he pl anning o f i n si tu 
sampling progr ams . 

The Hyd r ology and Mo ni t or ing Sec t ion 
of t he Wa t e r Reso urces Br anch, Minis try of the 
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Environment, conducted a developmental program 
in conjunction with the OCRS, to delineate bio
mass distribution and quantity in rivers by 
means of colour and water-penetrating photo
graphy , from various altitudes . The results 
are r eported t o be encouraging, but evaluation 
is as yet incomplete. 

The Horticulture Research Institute 
(Ministry of Agriculture and Food) reported 
having f ound thermography coupled with false 
~olour infrared photography to be potentially 
useful in the detection of frost pockets in 
a gricultural lands in Southe rn Ontario. 

The Ministry of Transportation and 
Communications applied the interpretation of 
aerial photography to the planning, design, 
construction and maintenance phases of its 
programs. This is a well-established technique 
with proven benefit to the Ministry . The 
applicability of thermal imagery is under 
study . 

The OCRS undertook an extensive and 
diversified program of remote sensing applica
tion and research in 1977. The following are 
highlights: 

- development of a methodology for 
forest regeneration success 
assessment using digital analysis 
of Landsat data 

- development of a forest typing 
methodology based on digital 
analysis of Landsat data 

- comprehensive survey of the applic
ation of remote sensing to parks 
planning and management 

- wildlife habitat classification 
by means of analogue analysis of 
La ndsa t imager y . 

The pr i nc i pa l pr ogr am of the OCRS 
wh i ch began in 1977, t o be cont i nued for 
app r oxi ma t ely five years, i s the comple t i on o f 
t he su r fic i al geo l ogy mapping of Northern Ont
ario , the mapping of t he wet l an ds of the James 
Bay/Hudson Bay LowlRnds , an d the pr epar ation 
of a descr i ption of t he physiogr ap hy of North
ern On ta r io . The p r og r am employs Landsa t 
image r y for in i t ia l mapp i ng and the p l a nning 
of field - s urvey s trategy , 1 : 6O , OOO- scal e 
federa l gover nment photog r aphy fo r de t ailed 
delineation , and in t ensive gro und- sampl i ng . I n 
the summe r of 1977 , f i eld samp l i ng was conduc t
ed over an a r ea of 200 ,000 sq . km in No rth
wes t e rn Onta r io , fo r wh i c h man uscrip t ma ps a re 
pr esen tly being pr epa r ed. The benef it s of 



efficiency and economy gained by the use of 
remote sensing for this program are incalcul
able : the costs of time and money involved 
would otherwise preclude the undertaking of 
the work at all. 

Acres Consulting Services Ltd. 
applied the interpretation of black and white 
aerial photography from several sources, to 
environmnetal studies; for initial reconnais
sance of study areas, descriptions of land use 
and vegetation and habitat evaluations; to 
route selection for roads and transmission 
lines; to assessment of future reservoir shore
lines, study of river channel configurations 
and ice conditions; and to the location of 
aggregate deposits. 

Moniteq Ltd. reported having devel
oped a methodology for the use of commercial
ly-available sensors as a routine, cost
effective method of measuring source emissions 
of so

2
, including the comparison of infrared 

with ultraviolet sensors. 

Beak Consultants Ltd. report having 
employed aerial photography from the Ontario 
Governmen t and from the National Airphoto 
Library for several environmental assessment 
projec ts, such as pre-engineering environment
al studies for a flood control program, the 
monitoring of e rosion from landfill sites 
along the Toronto waterfront, and route selec
tion for mining access corridors and arterial 
road alignments. 

6. 7. 5 Training 

The first remote sensing course for 
regional resource managers and field staff was 
given by the OCRS for the Ministry of Natural 
Resources; courses were also delivered to 
Geological Branch and the Division of Fores ts. 
In addition, the Centre participated in 
seminars on the applica tion of thermography 
to the detection of building heat loss, a nd 
conducted lectures for several universities -
University of Toronto , York University, 
~aterloo , Guelph, Mc~~ster and Lakehead Univ
ersities. 

The Centre also participated in 
remote sensing symposia : the Fourth Canadian 
Symposium on Remote Sensing i n Quebec City 
and the XI International Symposium on Remote 
Sensing in Michigan. Presentations were also 
giv~n to the CACRS Geoscience and Forestry 
\..'orki ng Groups. 

having 
remote 

Barringer Research Ltd. reported 
presented numerous papers and attended 
sensing symposia in Canada, the United 

76 

States and other countries; in addition, 
Barringer has provided consulting services all 
over the world. 

6.7 . 6 Conclusions and Forecast 

The conclusion of the Great Lakes 
Survey Unit (Ministry of the Environment) from 
its activities in 1977 is that there are many 
areas of application of remote sensing to the 
water resources field in Ontario, but that 
economic and time restrictions control the rate 
of growth of application . 

The Hydrology and Monitoring Section 
of the Ministry of the Environment comments on 
the disproportion between the growth of remote 
sensing technology and progress in the opera
tional application of remote sensing to hydro
logy and hydrogeology, and expresses the re
quirement for demonstration projects to prove 
cost benefit to potential users. 

The OCRS anticipates that its major 
physiographic mapping program in Northern 
Ontario, which will provide the first compre
hensive baseline data for northern development 
planning, will provide conclusive evidence of 
how essential remote sensing is to Ontario's 
future. 

6. 7. 7 Recommendations 

Great Lakes Survey Unit (Ministry of the 
Environment) : 

CCRS should curtail airborne sensing 
services to a level at which high quality 
standards could be maintained. Alternative 
suppliers in the public sector should be 
supported in order to provide a competitive 
field from which users could obtain remote 
sensing services suited to particular needs. 
The Industrial Airborne Services Section may 
serve this function. 

Hydrology and Monitoring Section (Ministry o f 
the Environment): 

The national remote sensing program 
should place emphasis on practical demonstra
tion projects in all disciplines as a means of 
extending the operational use of remote sensing. 

Ontario Centre for Remote Sensing: 

1. CCRS should report regularly to 
CACRS on steps taken to increase the quality 
of Landsat data. The quality of imagery pro
duced by the EROS Data Centre should be con
sidered as a standard . 



2. CCRS should report regularly to 
CACRS on the preservation of the Landsat 
archive: as to what measures have been taken 
to protect the data from damage, deteriora
tion or loss, and as to the identification of 
frames that have been damaged or destroyed . 

3. CCRS should concentrate its 
budgetary resources on the improvement of the 
Landsat product, as a priority over involve
ment in new programs, in order to better serve 
the remote sensing user community. 

4. CCRS should make software for 
digital data analysis developed in-house 
available to the user community at no charge, 
as a significant part of the transfer of 
remote sensing technology. 

6.7.8 1977 Publications 

Barringer, A.R. AIRTRACE . Exploration '77, 
Ottawa. 

Barringer, A.R. AIRTRACE - An Airborne Geo
chemical Exploration Technique. First 
Annual William T. Pecora Memorial 
Symposium. 

Barringer, A.R., J.H. Davies, G. Floyd . 
Evaluation of Instrument Improvements 
to the Basic Correlation Spectrometer 
(COSPEC) Family. Fourth Joint Confer
ence on Sensing of Environmental Pollut
ants, New Orleans . 

Cihlar, J ., R.J. Brown, G. R. Lawrence and 
B. James. Use of Aerial Thermography 
in Canadian Energy Conservation Prog
rams. IX International Symposium on 
Remote Sensing of the Environment, Ann 
Arbor, Michigan . 

Davies, J.H., A.R. Barringer . An Airborne 
Laser Fluorosensor System for Oil 
Pollution Monitoring. Offshore Confer
ence '77, Aberdeen, Scotland. 

Davies, J .H., A.R. Barringer, R. Dick. 
Development of an Airborne Laser 
Fluorosensor for Oil and Water Pollution 
Monitoring. Fourth Joint Conference on 
Sensing of Envi ronmental Pollutants, New 
Orleans . 

Davies, J . H., G. Floyd, A.R. Barringer. 
Recent Developments and Applications 
with GASPEC - A Gas Filter Correlation 
Spectrometer. Fourth Joint Conference 
on Sensing of Environmental Pollutants, 
New Orleans. 
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Davies, J.H., W. Morrow, M. Tai . Development 
of a Second Generation Remote Sensing 
Correlation Spectrometer. First Inter
national COSPEC Symposium, Atmospheric 
Environment Service, Toronto. 

Davies, J .D., W. Morrow. Recent Developments 
and Applications of Gas Filter Correla
tion Spectroscopy (GASPEC)'. First Int
ernational COSPEC Symposium, Atmospheric 
Environment Service, Toronto. 

Dick, R., H.W. Goldstein, R.N. Grenda, M. H. 
Bortner. CIMATS: A Correlation Inter
ferometer for the Measurement of Atmos
pheric Trace Species. Fourth Joint Con
ference on Sensing of Air Pollution, New 
Orleans. 

Lawrence, Garth R. Detection of Heat Loss 
from Buildings through Aerial Thermog
raphy: Applications and Methodology . 
Fourth Canadian Symposium on Remote 
Sensing, Quebec City. 

Palabekiroglu. Simsek. A Key Study on the 
Interpretation of Regional Soil Moisture 
on Satellite Imagery. Presented to the 
Fourth Canadian Symposium on Remote 
Sensing, Quebec City. 



6.8 REPORT OF THE PRINCE 
EDWARD ISLAND REMOTE 
SENSING COMMITTEE 

6.8.1 Spaceborne Remote Sensing 

The Agricultural Land 
Use Program remajned as the main 
user of resource satellite imagery 
during the past year. Following a 
planning phase between the P . E.I . 
Department of Agriculture and 
Forestry, and Dr. Bob Ryerson, 
C.C.R.S., a project plan was 
developed early in 1977. Basically, 
the project would involve use of the 
Image Analysis System (Image 100 
Computer) to define planting dates, 
growth stages and harvesting dates 
of various agricultural crops, the 
extent and type of forest cover, and 
the location and area of fallow soils 
on P.E.I. This data was to play a 
vital role in assessing the potential 
of soil erosion events and to enable 
our Department to formulate and 
implement control mechanisms with 
much improved accuracy and effective
nes s. 

Due to a combination of 
computer problems and unfavorable 
~eather conditons , only two sets of 
maps have been received to date; i.e ., 
May and June, 1977. These have 
proven useful in defining the location 
of crop seeding acreages and develop
in~ an approximation of the rate 
of s~rface cove r establishment. 
H~wcver , a problem of map scale was 
arparent from the start. Although 
th2 ~r1ntout scale was near 1:125,000, 
.. r. ~.._t :~,r Ma··, 197"7 e xhibited 
severe skewedness , t~us making it 
impossible to locate problem areas 
on anything more than a very rough 
arproximation. The skewed nature of 
the printout could not be corrected 
with our zoom transfer scope . The 
~afS fer June , 1977 were much closer 
t 0 tho indicated scale than those 
o._· '-'.,y , 1977. However , the printout 
~c,i lo 1,·as riot continuous throughout 
~he series of computer printout sheets, 
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and the development of a mosaic was 
not possible . Nonetheless , it appears 
that these problems are being attacked 
by C.C .R.S. and with obviously posi
tive results. 

Since the project offers 
very real promise , we anticipate 
its continuity into the forseeable 
future. Scale of mapping is perhaps 
more critical on P.E .I. than in other 
areas of Canada. Our land area is 
relatively small, contains a mix of 
rural and urban areas and thereby 
demands a high degree of accuracy 
when locating and defining soil and 
crop problems in order to effectively 
develop and implement control 
techniques. 



6. 9 RAPPORT DU QUEBEC 

6.9 . 1 Teledetection aerienne 

La section des Operations ae
roportees du Centre canadien de teledetection 
(C.C . T.) a ete demandee sur 17 projets au Que 
bec en 1977, pour un total de 2370 milles nau
tiques (4385 kilometres). La plupart de ces 
missions ont pu etre completees ou sont en voie 
de l'etre . La mission de thermographie des 
pertes de chaleur qui devait etre effectuee a 
l'automne pour le Centre quebecois de coordina
tion de la teledetection (C . Q. C.T.), a ete re
portee au p r intemps suivant . 

Le C.Q.C.T. a acquis un ballon 
captif de 12 m3 et l 'utilisera au cours de 
l'ete 1978 dans le cadre d ' un programme experi
mental. 

6 . 9.2 Telede t ection spatiale 

Le C. Q. C. T. a maintenu en 1977 
son abonnement aux microfiches de Landsat-2 et 
doit continue r a le faire . 

Afin de prevenir les delais 
habituels dans l'acquisition d'imagerie nouvel
le, le C. Q. C. T. aura une commande permanente 
des images de Landsat - 3 sur le Quebe c, en for 
mat 70 mm compatible avec son synthe tiseur mul
tispectral. Le synthe tiseur multispec tral ac 
quis par le C. Q.C.T. en 1977 pe rme ttra a l ' usa
ge r de tirer lui-meme ses propres copies en 
couleur ou e n noir e t blanc du c liche sur le
que l il aura travaille ave c ce t a ppa r e il. 

On souha ite avec ce syst eme 
s ' a pproche r du temps r eel, comme cela a e t e s i 
souvent dit, mais a tort jusqu ' a maint enant. 

6 . 9 . 3 Deve l oppement t echnique 

De ux unive r si t es (Laval e t 
Mon trea l ) sont a deve l opper un sys t eme de trai 
t emen t nurne rique des donnees de te l ede t ection 
avec af f icheur co uleu r. Ces systernes sont bran
chees a des rn in i - or dina t e urs , avec l iaison pos 
s i bl es avec de gr os ord inateurs. 

Le C. Q. C. T . a deve l oppe un 
sys t erne pe r me tt ant d ' effectuer, a distance pa r 
t e rmin a l b r anche au sys t erne MI CA du C. C.T . , un 
cert ain nombr e d' ope r a t ions , en pr epa r ation a 
un e s eance de trava il au C. C.T. 
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6.9.4 Applications 

ll ya eu peu de nouveau du 
cote des applications en 1977 . Ce fut plutot 
une annee de lancement de projets. 

Le proj e t "Teledetection-fores
t er ie", issu de la proposition de l ' Association 
quebecoise de teledetection (A.Q.T.) de mars 
1977 s' est structure e t interesse principalement 
l e s organismes suivants: le ministere des Ter
res e t Forets, le Centre de recherches forestie
res des Laurentides, le Centre canadien de tele
det ec tion et l'Universite Laval. Bien qu ' orien
t e premie r ement sur les applications des don
nees s pa tiales et numeriques, le projet accor
dera une place importante a la teledetection 
ae rienne a haute altitude. A cet effet, 4 mis
sions aeriennes totallsant n6o milles nautiques 
(1590 kilometres) ont ete demandees au C. C.T. 

A l'instar de l'Ontario, le 
Quebec s ' est engage dans la realisation d'un 
projet pilote devant verifier l'utilite de la 
thermographie aerienne clans une campagne d'in
formation sur l'economie de l' energie . Les 
operations, n'ayant pu se derouler a l ' au tomn e 
et l'hiver parce que le survol n ' a pu etre rea
lise a l'automne, se deroulera au printempsl978. 
Le ministere des Terres et Forets et le Bureau 
des economies d'energie cooper ent dans la rea
lisation de ce projet . Nous pourrons profi t er 
de l'experience et des precieux conseils des 
gens du Centre ontarien de teledetection 
(O . C.R . S.) . 

Six experiences ont ete soumi
se s pa r de s organisrnes ou des che r c heurs quebe
cois dans l e cadre du proj e t SURSAT. 

Un proj e t d' a pplication d ' un 
balayeur multibande aerien a la s urve ill anc e de 
la qua lite de l' eau a ete prepa r e grace a la 
collaboration d'un expert du G. D.T.A . (Groupe
ment pour l e deve loppement de l a t e l e detec tion 
ae r ospatia l e , Fr ance ). 

6 . 9.5 In fo rma t ion 

i eme . 
Le 4 Symposium canadien 

s ur l a t e l ede t ection , tenu a Que bec en ma i 1977, 
a e t e un s ucces . Plus de 250 part icipant s ont 
pu s uiv r e les 60 exposes que comporta it l e pro
gr amme . 

L' A. Q.T. a t e nu un cong r es de 
deux jour s a Mon treal e n nove mbr e 1977. Ce t 
organisme compte ma int enan t 250 membres . 

Six numeros de LA TELEDETEC1 IOI\/ 
AU QUEBEC ont ete publ ies en 197 7. 



Afin de permett r e un meilleur 
acces au fichier RESORS, le C.Q. C.T. a c r ee le 
systeme SYDOSAT (systeme de documentation ~elec
tive automat i que sur la .!_eledetection). 11 per
met a-ses 150 abonnes de r ecevoir regulierement 
des references recentes correspondan t a leur 
profil d'interet. 

Plusieurs rencontres entres 
des representants du Quebec, d'Ottawa et de 
France ont permis de faire evaluer le dossier 
de la terminologie de la teledetection. 

6.9 . 6 Enseignement 

L'A.Q.T. a tenu une nouvelle 
serie de cours intensifs en novembre 1977. 

6 .9.7 Perspectives d'avenir et 
conclusion 

Le niveau des applications de 
la teledetection dans la province n'est pas a 
la mesure du niveau technologique du programme 
federal. Ce programme risque de tourner a vide 
encore longtemps s'il ne s'adapte pas aux be
soins d'aujourd'hui des provinces . Le federal 
est rendu dans les annees 1980 alors que la 
plupart des provinces sont encore en 1972! 

Au Quebec la situation en est 
a un stade de recherche et de developpement 
des applications, ce que le gouvernement encou
rage d'abord en vue de preparer des applica
tions operationnelles. 

6 .9. 8 Recommandations 

6.9.8 .1 Sans negliger les techniques 
de demain, que l e Centre canadien de teledetec
tion orien t e son action de fason prioritaire 
sur le transfert des methodologies existantes. 

6.9 . 8.2 Que le Centre canadien de te-
ledetection encourage la formatio n de systemes 
de traitement numerique regionaux en mettant 
s0s log1ciels a la disposi tion de ces systemes 
l t en developpant specifiquement des logiciels 
r our ces petits systemes au lieu de con tinuer 
a mettre tant d'energie s ur des super sys temes 
(~!AD, I::-L\GE-100) qui , a toutes fins pratiques , 
ont inucilisables po ur la plupart des usagers. 
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6.9 REPORT OF THE PROVINCE OF QUEBEC 

6 .9.1 Airborne remote sensing 

The Airborne Operations Section of 
the Canada Centre for Remote Sensing (CCRS) 
was asked to perform seventeen projects in 
Quebec in 1977, covering 2370 nautical miles 
(4385 km). Most of these missions have been 
comple ted or are about to be. The heat-loss 
thermography mission, which was supposed to 
be carried out in the fall for the Centre 
quebecois de coordination de la teledetection 
(CQCT) (Quebec centre for remote sensing 
coordination), has been postponed until next 
spring. 

The CQCT has acquired a twelve
cubic-metre captive balloon and will use it 
during the summer of 1978 in an experimental 
program . 

6.9.2 Spaceborne remote sensing 

The CQCT maintained its subscription 
to LANDSAT-2 microfiche in 1977 and will con
tinue to do so . 

In order to prevent the usual delays 
in acquiring new imagery, the CQCT will have 
a standing order for Landsat-3 70mm images of 
Quebec for use with its multispectral 
synthesizer. The multispectral synthesizer 
was acquired by Quebec in 1977 and will allow 
the user to obtain his own copies in colour 
or in black and white from the negative he 
has been working on with this machine. 

With this system, we hope to approach 
real time, as has often been spoken of -
wrongly until now. 

6 . 9.3 Technical developments 

Two universities (Laval and 
Montreal) are developing a digital processing 
system for remote sensing data, with colour 
display. These systems are connected to 
minicomputers, and can be linked with large 
computers . 

The CQCT has developed a system 
allowing a number of operations to be carried 
out remotely, using a terminal connected to 
the CCRS MICA system, in preparation for a 
working session at the CCRS. 

6.9.4 Applications 

There was not much new in the area 
of applications in 1977 . Rather, this was a 
year for launching projects. 



The 
11

Teledetection-foresterie" ("Remote 
Sensing for Forestry") project, which grew out 
of the March .1977 proposal by the Association 
quebecoise de teledetection (AQT), is now under
way and is of interest mainly to the Department 
of Lands and Forests, the Laurentian Forest 
Research Centre, the Canada Centre for Remote 
Sensing and Laval University. Although the 
project is devoted mainly to the applications 
of digital satellite data, it will also place 
emphasis on airborne remote sensing data from 
high altitudes. In this connection, four 
airborne missions of this type, covering 860 
nautical miles (1590 km), were requested from 
CCRS. 

Like Ontario, Quebec is working on a pilot 
project aimed at verifying the usefulness of 
aerial thermography in an information campaign 
on energy conservation. Since the overflights 
could not take place in fall or in winter, the 
operations will not get underway until the 
spring of 1978. The Department of Lands and 
Forests and the Office of Energy Conservation 
are working together on this project. We will 
profit from the experience and valuable advice 
of the people at the Ontario Centre for Remote 
Sensing (OCRS). 

Six experiments have been submitted by 
Quebec organizations and researchers under the 
Sursat project. 

A project applying a multispectral scanner 
to monitor water quality has been prepared with 
the collaboration of an expert from the GDTA 
(Groupement pour le developpement de la 
teledetection aerospatiale) (development group 
for aerospace remote sensing) in France. 

6.9.5 Information 

6.9.5 The Fourth Canadian Symposium on Remote 
Sensing, held in Quebec City in May 1977, was 
a success. More than 250 participants heard 
the sixtypapers that made up the program. 

The AQT held a two-day symposium in 
Montreal in Novembe r 1977. There are now 250 
members in this organization. 

Six issues of La Teledetection au 
Quebec were published in 1977. 

To allow greater access to the RESORS 
file, the CQCT created the SYDOSAT (~steme de 
Documentation Selective Automatique sur la 
.I_eledetec tion)- (Automatic System for 
Selective Documentation on Remote Sensing). 
It enables its 150 subscribers to r eceive 
up-to-date references on a regular basis 
corresponding to their individual interests. 
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Representatives from Quebec, Ottawa 
and France have held several meetings to 
assess the remote sensing terminology file. 

6.9.6 Training 

The AQT held a new series of inten
sive courses in November 1977. 

6.9. 7 Outlook for the future and conclusion 

Remote sensing applications at the 
provincial level have not yet reached the 
technological level of the federal program, 
which runs the risk of being underutilized 
for a long time unless it is adapted to the 
current needs of the provinces. The 
federal program has forged ahead into the 
1980's, while most of the provinces are 
still inl972! 

Quebec is at the stage of research 
and development of applications, which the 
government is encouraging to begin with, in 
order to prepare for operational applications. 

6.9.8 Recommendations 

6.9.8.1 That the Canada Centre for Remote 
Sensing give first priority to the transfer 
of existing techniques, without neglecting 
future technology. 

6.9.8.2 That the Canada Centre for Remote 
Sensing encourage the formation of regional 
digital analysis systems by placing its 
software at the disposal of these systems 
and by developing software specifically for 
these small systems instead of continuing 
to spend so much energy on supersystems 
(MAD, Image-100) which for all practical 
purposes are not usable by most users. 



7.1 

7 .1.1 

REPORT OF THE AES 
REMOTE SENSING PANEL 

AIRBORNE REMOTE SENSING 

Collection of ice data 
by remote sensing fr om the ice reconnaissance 
aircraft has continued as in past years. In
creased emphasis has been placed on acquisi
tion of surface roughness data provided by 
the laser profilometer. A four-channel 
analog magnetic tape recorder has been in
stalled on each aircraft to record the laser 
and airborne radiation thermometer data in 
raw format. In addition, an APS-94E Motorola 
SLAR system has been added to one of the 
platforms . The SLAR system is a conventional 
APS-94D system ,,dth roll compensation and a 
dry silver film real-time display data. It 
will be used in routine ice reconnaissance 
data collection. 

7 .1. 2 

(a) 

SPACEBORNE REMOTE SENSING 

The Western HRPT read-
out station built by MacDonald Dettwiler and 
Associates Ltd. was completed and temporarily 
installed at the Pacific Weather Centre in 
Vancouver for final testing during the summer 
of 1977. In November the station was trans
ferred to the Arctic Weather Centre in 
Edmo nton. This move was in line with the AES 
po licy of situating readout stations near the 
major data user. The Arctic Weather Centre 
requires full resolution coverage of Canadian 
Arctic areas in real-time to support its 
weather forecasting activities. Data are re
transmitted via land from Edmonton to Ice 
Forecasting Central, the Pacific Weather 
Centre ,Whitehorse and other weather offices. 

(b) MacDonald Dettwiler and 
Associates Ltd. have bee n awarded a contract 
to provide TIROS- N signal processing equip
ment to both the Arctic Weather Centre and 
the Satellite Data Laboratory . The system 
h'ill provide the capability of mapping the 
10 bit image data into 8 bit pixel values with 
a different relationship for each of the five 
HRPT channels for use in real-time operations. 
TIPS and TOVS data will be available from a 
separate part . Full 10 bit resolution data 
~ill be available via a third computer 
~ompa tible part to support research and de
velopment studies . 

(c) The Satellite Data 
Laboratory is being equipped with a GOES
VISSR direct readout capability. The 10 m 

82 

antenna sys tem was built and installed by 
Toronto Iron Works (TIW Systems). SED Ltd. 
has been awarded the contract to develop the 
sectorizing and data processing system with 
Muirhead Ltd. providing the computer-facsimile 
interfaces for real-time distribution of 
satellite imagery to forecast offices. The 
system will also provide computer compatible 
tapes for research and development. 

A full account of the 
AES real-time data readout and transmission 
facilities is given in reference 5 in section 
7 .1. 9 below. 

7 .1.3 TECHNICAL DEVELOPMENT 

The Satellite Data 
Laboratory image analysis and display system 
capabilities have been expanded with the pur
chase of an Interdata 8/32 to replace the 
Interdata 7/16 central processing system. This 
system is used to support research and develop
ment underway in the Atmospheric Research 
Directorate of AES . 

Arrangements have been 
made with the University of Wisconsin to 
acquire their meteorological satellite/ 
conventional data display software package 
known as MCIDAS (Man-Computer Interaction 
Display and Acquisition System) . This 
package will be used for the Satellite Data 
Laboratory image analysis system . The major 
advantage of MCIDAS is the ability to map con
ventional meteorological data and analyses 
onto weather radar and meteorological satel
lite imagery, thus providing a very powerful 
tool for meteorological r esearch . It is in 
use in a wide number of meteorological re
search facilities around the world. 

A contract has been let 
to Optech Inc. of Downsview for the develop
ment of a new laser profilometer system to re
place the current systems on the aircraft. 
The new system will be a pulsed laser type with 
an operational capability up to 10,000 ft. 
altitude and through thin cloud layers. Com
ple tion of the project is expected in 1979. 
Discussions are also underway with industry on 
the development of a system for removal of 
aircraft altitude perturbations from laser 
profiles, thus allowing near real-time digital 
processing of the laser data. Finally, con
tracts funded by the Research Development 
Centre of Transport Canada have been l e t to two 
companies for the further investigation of 
synthetic pulsed radars for applications in 
measurement of sea ice thickness from airborne 
platforms. 



7.1.4 APPLICATIONS 

(a) Under an AES contract, 
McGill University's Stormy Weather Group has 
begun studies on uitlizing weather radar data 
to ground truth GOES-VISSR data in real-time 
applications. The satellite data were pro
vided by the University of Wisconsin as part 
of a joint McGill-Wisconsin research program 
in this area. Acquisition of the MCIDAS 
software by the Satellite Data Laboratory 
will provide AES with the basic software 
necessary to conduct real-time tests of the 
techniques developed by the Stormy Weather 
Group. 

(b) The Aerospace Meteoro-
logy Division is developing an Ice Status 
system to permit computer assisted assimila
tion of HRPT imagery from TIROS-N into real
time ice analysis programs. The first system 
software contract was awarded to MacDonald 
Dettwiler Associates Ltd. The Ice Status 
system will be operated in development mode 
on the Satellite Data Laboratory image analy
sis and display system. 

(c) Laser data collected 
during ice reconnaissance flights are cata
logued and archived for future reference. 
Processing of some of these data have also 
been undertaken for various ice roughness 
studies . Development of a capacity for 
digital processing of tape recorded laser 
data is now being undertaken in cooperation 
with CCRS and should be completed in 1978. 

BENEFIT ANALYSIS 

The major benefit 
analysis of remote sensing technology und er
way in the AES is an examination of the cost
effectiveness of the use of SEASAT-A type 
data in support of AES forecast activities. 
This examination is being carried out a s 
part of the AES contribution to the SURSAT 
project. 

The microwave sensors 
on SEASAT-A should be capable of yielding a 
considerable amount of information about the 
atmosphere , the ocean surface and polar ice 
cap . Some of the parameters that the 
SEASAT-A sensors are expected to provide are: 
surface winds, ocean gravity waves, sea
surface temperature, sea-ice, atmospheric 
water vapour and liquid, and ocean features 
such as shoals and t urrents . Measurements 
of these parameters are importan t to the 
Atmospheric Environment Service for a variety 
of operational requirements. A special 
feature of microwave remote sensors is their 
all-weather capability . 
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The Atmospheric Environ
ment Service will be conducting a number of 
evaluation experiments during 1978 and 1979 
to determine the feasibility of using micro
wave remote sensing for the extraction of 
meteorological and related data . The follow
ing is a summary of the proposed experiments 
and the principal investigators associated 
with each experiment: 

Continental-Snowline Mapping (Peter 
Scholefie ld) 

Ice Motion Modelling (V.R. Neralla) 

Surface Winds in Ice Infested Waters 
(S . Peteherych) 

Wave Heights, Sea State & Over-water Winds 
(A .H. Campbell) 

Comparative Evaluation of Coincident Side
looking Radar Data Sets (H. Hengeveld) 

Sea Surface Temperature (S . Peteherych) 

Snow Cover in the Saint John River Basin 
(B.E. Goodison, G. den Hartog) 

Snow Cover Mapping in the Cold Creek Basin, 
Ont. (B.E. Goodison, G. den Hartog) 

Ice Roughness Using SEASAT-A Altimeter 
(S. Peteherych, H. Hengeveld) 

SEASAT-A Sensor Data fo r Wave Forecasting 
(S. Venkatesh, S. Peteherych) 

Evaluation of Application of SEASAT SAR Data 
for Ice Forecasting (A. Beaton) 

Sea Ice Roughness Using SEASAT-A SAR 
(U. Feldman) 

As part of the above 
program the AES will be assembling a data 
processing facility for image analysis and 
interpretation. 

7 .1. 6 USER LIAISON 

The AES has identified 
a satellite specialist in each major weather 
office across the country to keep abreast of 
developments in the area of satellite meteoro
logy and to act as the main point of contact 
with the Aerospace Meteorology Division . 

7 .1. 7 TRAINING 

The AES Training Branch 
conducts courses and workshops in the inter
pretation and use of satellite imagery. The 
courses are developed by the Training Branch 
staff with the assistance from the AES Satel
lite Data Laboratory which supplies copies of 
satellite imagery. A high priority is placed 
on specialized courses dealing with the use of 



satellite imagery in the weather analysis and 
forecasting . During the 1976-77 period the 
Training Branch staff conducted VHRR and SR 
satellite imagery interpretation courses at 
the Weather Offices at Halifax, Montreal, 
Toronto, Trenton, Winnipeg, Edmonton and 
Comox. More than 200 professional meteorolo
gists and technicians attended these courses. 
Currently, intensive developmental work is 
being carried out on the interpretation and 
use of the GOES imagery and a series of GOES 
Satellite Imagery User's Workshops are being 
planned for 1978. 

7.1.8 FORECAST 

Over the past few years 
the AES meteorological satellite activities 
have continued to grow in magnitude and scope 
at an increasing rate. Nevertheless , the 
main effort has been towards development of 
techniques to assimilate satellite data into 
AES operations. At the present time it 
appears that this emphasis will continue 
through the next few years since adequate 
assimilation of technology for satellite data 
is the major obstacle which needs to be over
come before AES can reduce its reliance on 
costly conventional meteorological networks. 
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7.2 

7.2.1 

REPORT OF THE INSTITUTE 
OF OCEAN SCIENCES -
PATRICIA BAY 

Introduction 

The remote sensing section 
of the Institute has responsibility for 
development of remote sensing techniques for 
oceanography and for evaluation of techniques 
originating elsewhere. 

During 1977 the work of 
the section included projects involving 
measurement of waves by radar altimetry and 
synthetic aperture imaging radar, chlorophyll 
measurements by spectroscopy, mapping of near 
surface winds from aircraft, provision and 
processing of satellite imagery and provision 
of specialized aerial photography in support 
of the Institute's oceanography programs. 

7.2.2 Satellite Oceanography 

The first satellite 
specifically designed for studying the ocean, 
the United States National Atmospheric and 
Space Administration (NASA) SEASAT, will be 
launched in 1978 . This has particular 
interest for Canada since its sensors will 
operate at high radio frequencies, in the 
microwave region of the spectrum, and 
therefore will not be affected by cloud cover 
that so frequently prevents aerial or satellite 
imaging using visible light over areas of 
interest to us. A Canadian program designed 
to investigate the capabilities of using 
satellites for surveillance (SURSAT) will 
evaluate SEASAT and contribute expertise to 
NASA's scientific planning teams for this 
satellite. J.F.R. Gower is a member of the 
team that is planning the imaging radar 
experiments. 

Some of the potential uses 
of this imagery were demons trated during an 
aircraft flight over the west coast of 
Vancouver Island when a synthetic aperture 
radar of the type to be launched on SEASAT 
produced pictures showing internal and 
surface wave patterns and coastal current 
boundaries. The wavelength deduced for the 
surface waves was in good agreement with data 
collected by the waverider buoy off Tofino. 
Images of similar resolution, but covering 
much larger areas will be provided by the 
satellite. 

In addition to an imaging 
radar, SEASAT will carry a radar altimeter to 
measure wave and sea surface height, a 
scatterometer to measure sea surface wind, and 
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a multichannel microwave scanning radiometer 
to measure sea surface temperature and to map 
ice cover. Different groups in Canada are 
studying the various applications of these 
and similar sensors. NASA has selected 
J.F.R. Gower to be one of the scientists to 
work on GEOS-3 radar altimeter data and the 
Remote Sensing Section has been evaluating 
this instrument for wave measurements and has 
developed an improved method of data analysis. 
These results will also apply for the SEASAT 
altimeter. 

Another satellite to be 
launched by NASA in 1978 is Nimbus G which 
will carry an instrument for mapping ocean 
colour, specifically those changes that are 
caused by varying amounts of floating plant 
life or phytoplankton in the water. The 
Remote Sensing Section has been evaluating the 
technique using a 256 channel spectrometer. 
During 1977 the first results of this study 
were published and the equipment is now being 
improved for further measurements in Europe 
and in the Arctic. 

For the display and 
analysis of satellite imagery, the Section has 
put a digital picture production system into 
operation, which will allow special purpose 
enhancements to be made for a variety of ocean 
and Arctic projects. 

Various other uses made of 
satellite imagery during 1977 include an 
analysis of vortex streets visible on the 
National Oceans and Atmospheric Administration 
(NOAA) polar and synchronous satellites and 
continuing observations of sea surface 
temperature patterns using thermal infrared 
scanning. 

7.2.3 Airborne Oceanography 

Operations in airborne 
coastal oceanography use a specially 
instrumented aircraft leased from the 
Provincial Government. During 1977 this was 
used principally for low level wind observa
tions to be applied to modelling the movement 
of oil spills. The sighting system on the 
aircraft 3llows the positions of targets to be 
measured to an accuracy of 10 meters. Various 
tracking operations on drifting surface drogues 
were carried out to assist in the compilation 
of coastal current charts. 

Other airborne work included 
photography of Knight Inlet to follow motion of 
the glacial silt repeated on 3 dates during the 
summer months. The silt colours the water very 
strongly and indicates fronts and internal 
waves as well as tidal currents. 



7.2.4 Remote Sensing of Ice 

Satellite imagery continues 
to be used for mapping ice cover and movement. 
Studies of the Arctic generally and 
Lancaster Sound in particular were made 
using NOAA VHRR imagery. 

A considerable library of 
NOAA and Landsat i magery i s now being held 
by the Institute library. 

7.2.5 Buoy Location and Data 
Collection Systems 

Ten 'COSRAM' drift buoys 
were deployed in eastern Barrow Strait in 
the Arctic and tracked by NOAA satellite. 
Their drift tracks over the summer period 
provided many surprises, being contrary to 
expected drifts inferred from historical 
data. Plans are being made for further buoy 
deployment in 1978. 

Work for the First Garp 
Global Experiment (FGGE) buoy project 
continued in 1977. The project calls for 
deployment of 300 buoys south of 20° north 
latitude by January 1979 to be tracked by 
the ARGOS system on Tiros N. These buoys 
will measure barometric pressure and sea 
surface temperature. 

During 1977, 20 prototype 
Canadian buoys had been deployed at sea and 
by the end of the year an average of 220 days 
of observation was obtained from each buoy. 
9 buoys were still operating and 7 had been 
washed ashore. J . Garrett of Offshore 
Oceanography is the manager of the 
international buoy observing system which 
involves buoys from 8 countries deployed by 
ships of at leas t 15 countries. 

7.2.6 Aerial Hydrography 

A technician was again 
seconded to CCRS from IOS to assist in the 
aerial hydrography project. Test flights 
were conducted in the spring over the 
Casa Grande Military Photo Test Range in 
Arizona and in the fall over coas tal 
targets on Vancouver Island. This data is 
now being analysed and should provide to a 
final demonstration of the over all 
feasibility of hydrographic charting in 
shallow waters using inertially controlled 
stereo-photography. 
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7.3 REPORT OF THE 
FOREST MANAGEMENT INSTITUTE 

7.3.1 Progress and Priorities 

Forest Management Institut e 
priorities shifted during 1977. Remote 
sensing became more firmly established in 
some applications-oriented programs such 
as the surveys in national parks and , in 
the case of large-scale aerial photography, 
in forest inventory. At the same time the 
remote sensing research program received a 
temporary setback through the resignation 
of two specialists . This weakness in the 
in-house program has been offset by pro
gress of major contracts with Canadian 
industry. 

The top priority of the 
r emote sensing program has been the devel
opment of a n interactive remote sensing 
interpretation system (ARIES) by Computing 
Devices Company. This installation is 
being completed und er contract and is 
intended as an operational facility. As 
far as users are concerned, the system ' s 
outstanding features are high speed, ver 
satility and a very well designed approach 
to interaction between operator and hard
ware. 

Currently one of the top 
priorities at FMI is the improvement of 
na tional forestry statistics . This pro
gram will depend heavily on r emote sensing 
for data input. It has also given new 
importance to earlier FMI monitoring ex
periment s which will be revitalized during 
the coming year . 

The application of large
scale aerial photography in forest inven
tory has been under development at FMI 
for about fifteen years. The method is 
now fully operational for Canadian condi
tions . During 1978, Dr. A. H. Aldred of 
FMI , will be seconded for six months to 
th e Alberta Iorest inventory system . 
During 1977 and 1978, FMI has, in coopera
tion with Canadian industry, made further 
advances in the application of large-scale 
photography under tropical conditions. 
Thi s work involved tests in Costa Rica 
which followed ear lier trials in Surinam 
and Guatemala . 

Another major contract managed 
by FMI dealt with the development of stereo 
orthophotography by Gestalt Inlernational. 
FMI coordinated the development of s t ereo 
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orthophoto maps which demonstrated applica
tions in forestry, glaciology, hydrography, 
and engineering. 

In mid-1978, Mr. Kalensky will 
complete a two year secondment in Indonesia 
where he, as a remote sensing expert, par
ticipated in a large national resource in
ventory program . Another FMI scientist, 
Dr. G.M . Bonnor, returned from Malaysia 
after a one year assignment to help in the 
development of university courses relating 
to forest inventory. Dr. U. Nielsen took 
part in a series of seminars and workshops 
which were organized in Guatemala. Colombia 
and Chile under the auspices of EMR and 
PAIGH. FMI continues to be involved in the 
affairs of Commission VII, International 
Society for Photogrammetry and will contri
bute to the forthcoming symposium of that 
Commission. FMI will also continue to 
evaluate new space initiatives such as 
Landsats C and D, and Sursat. 

7.3.2 Publications 

The followi ng publications 
have been issued since the 1976 report of 
CACRS was published: 

Davis, W.A . and F.G . Peet . 1976 . The iden
tification and reclassification of 
small regions on digi tal thematic 
maps . FMR-X-91. 

Kalensky, Z. D. and U. Nielsen . 1977. Resource 
mapping based on stereo orthophotographs 
Man0e, France . September 1977 . 

Peet, F .J. 1977. A primer on the use of 
digital Landsat data. This primer is 
based upon a set of lecture notes pre
pared for the Alberta courses on remote 
sensing in 1974, 1975, 1976 and 1977. 

Sayn-Wittgenstein , L. and A.H. Aldred. 1976. 
Environmental monitoring: the role of 
remot e sensing . Paper presented at 
Commission VII, 13th Congress Inter
national Society fo r Photogrammetry, 
Helsinki, Finland, July 1976. 

Savn- Wittgenst2in , L. 1977. Remote sensing 
, and today's forestry issues. Invited 

paper presented at the Eleventh Inter
national Symposium on Remote Sensing, 
Ann Arbor , Michigan, April 1977. 

Sayn-Wittgenstein , L. 1977 . Resources 
for teaching r emole sensing . Review 
paper for the IXth National Surveying 
Teachers ' Conference , Fredericton , N.B. 
June 20- 24, 1977. 



7.4 Specialty Centre keport 

7.4.1 Introduction 

of the Lands Directorate, 
D. O.E. 

The evaluation of airborne and 
satellite techniques for ecological land 
classification , lane! use/cover mapping and 
land use monito ring continued as major Lands 
Di r ectorate activities during 1977. The 
development of opera tional methods for land 
resource surveys and provision of advice and 
training to federal and provincial 
authorities is con tinuing. Remote sensing 
staff are centred in the Ecological Land 
Classification and Evaluation (ELCE) Division 
in Ottawa and in regional off i c es in 
Burlington, Quebec and Halifax . 

7.4. 2 Ecological Land Classification 

Lands Directorate's ELCE 
Division since 1976 has acted as the 
secretariat to the Canada Committee on 
Ecologic-al Land Classifica tion. In this 
capac-ity , it is currently coordinating the 
preparation of remote sensing guidelines for 
land c-lassification as well as monitoring 
current land classif ication re sea rch and 
f ield programs in Canada . Sev e ral in-house 
projects were undertaken during 1977 . 

The evaluat i on of LANDSAT data 
for operational ecologica l mapping in the 
Caribou Range was contrac t ed to Dr. J.S . 
Rowe of the University of Saskatchewan . 
LANDSAT and panc-hromatic imagery fo rmed the 
major data sources for an experimental 
ecoregion-district -s ystem map of No rt hern 
Yukon prepared by the ELCE Division fo r Parks 
Canada . Visual analysis of these images have 
been shown to be highly prac t ica l da t a 
sources for reconnaissance mapping of l and 
resources in both of these study areas . The 
lJirectorate has undertaken to prepa r e 
preliminary ecoregion and ecodistrict maps 
fur all uf Canada by 19 79 . For Lhis pur pose , 
·1 (ollection of 500 high quality LANDSAT 
,ulou r Lransparencies is cu rrently being 
,,ur,,nased to act as a major data source . 

The evaluat ion of LANDSAT 
digital data for ecological land 

ldhbilicaLion c-ontinues by headquarters and 
rP 6 ional scatf . ~upervised Image IOU 
·la»sit i.catiun at l: 250,UUU scale tor land 
L!s,-,ifi.cation in :-.urthwestern Ontario has 

l, ,-11 shown tu be, e(fe, t ive in areas ravaged 
r,v !ire, me logging lC . Kubec) . Digital 
•·Jtc,llite Jata is most useful for mapping 
s.'ell.1t'd areas in the Hudson !lay Lowland 
, "lstal zone (G . \..ickware) . Coastal zone 
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mapping in Nova Scotia with LANDSAT data 
continues to be pursued as well (N. Prout) . In 
each of these cases the investigators have 
found current Image 100 services adequate but 
observed that considerable improvements would 
be required should any operational ecological 
mapping programs be initiated in the near 
future . Poor quality CCT ' s and extensive Image 
100 downtime have caused surprising delays in 
project completions . 

During the year staff scientists 
have been invited to offer advice to numerous 
provincial agencies for land classification 
proje c ts as well as offering several remote 
sensing workshop sessions . J . Thie and D. 
Welch taught a one week course at the 
University of Manitoba outlining photo
interpretation and remote sensing techniques 
for terrain analysis . 

7 . 4 .3 Land Use Classification and Monito ring 
Aerial photography f ormed the 

basis of continuing land use monitoring 
projects by Lands Directorate staff in 1977 . A 
study of changes around Canada 's 71 major urban 
centres was published (D . Gierman) . Detailed 
studies of LANDSAT digital data for land use 
monitoring have also been completed . A review 
of the "state of the art" of remote sensing for 
land use studies is currently in progress in 
support of a proposed Canada Land Use 
Monitoring Program . 

Registered supe r vised Image 100 
classification of temporally separated LANDSAT 
data at 1:50,000 scale for land use change 
detection has been found to be unsatisfactory 
for land use studies . Extensive pro bl ems with 
scene registration, and non-unique spectral 
signatures make large scale monitoring 
inpractica l at present. However, small sca le 
mapping and monitoring appear to be practical 
and may fo rm a major contribution t o the 
national program proposal . 

Several 1 : 250 , 000 experimental 
land-use systems maps have been prepared us ing 
LANDSAT data (C . Rubec , D. Welch) for 
interfacing with the Canada Geog ra ph i c 
Information System data base at Lands 
Directo r ate . Such "l and -u se sys te ms , if 
distinct eco l og icall y , may have special 
r elevance to lana use planning . 

Each unit has been delineated on 
the basis of l and use/cover, soil parent 
material , drainage, and topography revealed 
from analysis of nume r ous LANDSAT scenes for 
the study regions in southern Manitoba . 

7 . 4 . 5 Appendix I List of 1977 RE:mote Sensing 
Reports , Publications and Pape r s . 



GIERMAN, D.M., 1977, Rural and Urban Land 
Conversion in Canada, Lands Directorate, 
Occasional Paper #19, Ottawa. 

PROUT, N. A., 1977, Mapping of &ological Land 
Units of Labrador Utilizing LANDSAT Imagery, 
Proc . 4th. Can. Sym . Remote Sensing, Quebec, 
Que . , May 16-18, 1977. 

SHUllERT, J.S., J . THIE anct D. GIEkMAN, 1977, 
Computer Processing of LANDSAT Data as a 
Means of Mapping Land Use for the Canada Land 
Inventory, Proc. 4th Can. Sym. Remote 
Sensing, Quebec, Que., May 16-18, 1977. 

RUBEC, C.D . A., 1978, Land llse Change 
Detection Using LANDSAT Digital Data and the 
Canada Geographic Information System, Lands 
Directorate Interim Reports, Ottawa. 

THIE , J . and D.M . WELCH, 1977, Remote Sensing 
for Ecological Land Classification: A Short 
Course , University of Manitoba, Dept. of 
Landscape Architecture, Oct. 17-21, 1977, 
Winnipeg. 
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8.1 

8 . 1. 1 

INVITED REPORT 
FACULTY OF FORESTRY, 
U.B.C . 
(Dept. Soil Science, 
FACULTY OF AGRICULTURE) 

Prepared by P.A. Murtha, 
Associate Professor 

Introduction 

The remote sensing 
program of the Faculty of Forestry, in joint 
co-opera tion with the Department of Soil Sci., 
Faculty of Agriculture, is primarily respon
sible for teaching of undergraduates, teaching 
and research with graduate students, extension 
activities, and research into fundamental and 
applied problems. The goal s are to produce 
qualified individuals capable of handling 
remote sensing at the highest professional 
capacity attainable; to appl y knowledge in 
remote sensing to the s pecialized problems of 
British Columbia's people and resources, and 
to carry technology information transfer to 
people in government, industry and other 
sectors of the Universi t y. In 1977 the fol
lowing activities were pursued , and accom
plished: 

8. 1.2 AIRBORNE REMOTE SENSING 

The Faculty of Forestry 
has no capability for obtaining it's own 
aerial photography by remote sensing data, and 
therefore must depend on obtaining ser vices of 
the CCRS Airbo rne Unit or a private contrac t or . 
Air photography was obtained of two natural 
rangeland communities where a remote sensing 
rangeland classif ication was being developed 
and tested. Thermal line scanning was ob t ained 
on a round-the-clock basis for a study of the 
thermal inertia of the native rangelands in 
the central interior of British Columbia . 
~ost of the airborne pho t ographv is used for 
<lama 0 c detection and evaluation . CCRS obtained 
high altitude photography of two sites, and 
larae-sc~le color-infrared photography ob
t,ined l)\' Integrated Resource Photography with 
wine-tip c,mer,,s was used in the analyses of 
tr0L damages. All projects requested in 1977 
were flo,m as specified, however, delays in 
ohtaL1ing the nhoto product preclude efficient 
use of •ood summer weather for ground-checking 

ir.tcrpre~.1tion . Therefore, in program 
pl rnnin,; , '"L' must thnrougi1ly anticipate the 
:cn1und Lruth data that has Lo be col lee ted at 
t!ic' L imc c·f t:1c ovPrfUght . 
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8. 1.3 SPACEBORNE REMOTE SENSING 

The remote sensing program 
of the Faculty of Forestry makes extensive use 
of LANDSAT Imagery. It is employed primarily in 
the initial reconnaissance and stratification 
of "homogeneous units." However, we have found 
that items down to 'Level 3' can be interpreted 
via optical visual analysis (O.V.A.) techniques. 
It is our belief that the O.V.A. system must be 
used as a necessary precursor to the eventual 
computerized interpretation of the digital data. 
In one case, the philosophy of the Canadian 
Committee on Ecological (Biophysical) Classifi
cation was embodied in an interpretation system. 
Twenty-one satellite images were mosaicked to
gether to provide a base map of the 80,000 sq. 
mile Indonesian Island of Sulawesi, and then at 
a scale of 1:500,000, the Land Systems were 
mapped (a land system is an area of land through
out which there is a recurring pattern of land
forms, soils, vegetation chromosequences and 
water bodies). The map provided basic biophysical 
data to professionals working on a CIDA-sponsored 
U.B.C . contract concerned with the Sulawesi 
Regional Development Study in Indonesia . LANDSAT 
imagery was used to map the biogeoclimatic zones 
and subzones of the SKEENA public sustained 
yield unit (PSYU) for the B.C. Forest Service . 
Interpretation of the LANDSAT imagery has been 
vital in the development of the rangeland 
classification system, analysis of "snow" com
munities in Atlin Park (N.W. British Columbia), 
and in the monitoring of tree mortality caused 
by the Douglas-fir tussock moth. To accomplish 
the interpretation, we have an I2s color
additive-viewer fitted with an automatic ex
posure control which facilitates the produc tion 
of top quality Cibachrome prints. Information 
transfer is accomplished with the aid of a B&L 
stereo zoom transfer scope . 

8.1. 4 TECHNICAL DEVELOPMENTS 

Most of our activities 
are application oriented , however , technical 
developments have involved thermal imagery and 
forest damage assessmen t. Substantial pr o,:,ress 
is being made towards sof tware progr amming 
analysis of thermal- line scanner digital da t a 
supplemented with meteorological "ground-trut ,i'' 
data . 

Analysis of tree damages 
on large-scale color infrared air photos has 
provided a formula whereby tree damages may be 
categorized , and a " plot-damage- value" calcu
lated . The technique provides the capacity to 
establish a base-l ine value for tree damages, 
and sequential monitoring will indicate if 
damage is remaining static, increasing, or 
decreasin~. The technique is especially useful 
in areas of chr~nic fume damage whe r e industr y 



is under pressure to "clean up it's 
operation." 

The final technical 
development was the formulation of a remote 
sensing rangeland classification that may be 
used during interpretation of satellite data, 
or walking on the ground. 

8.1.5.1 EDUCATIONAL DEVELOPMENTS 

After three years of 
teaching graduate and undergraduate students 
in remote sensing in the Faculty of Forestry , 
it became very evident that a need existed for 
an interdisciplinary program in remote sensing . 
A proposal was formulated, and after consul
tation with faculty members in the Department 
of Computer Science, Geography , and Civil 
Engineering, each of which on it's own rep
resents a specialized aspect of remote sensing, 
a proposal was submitted to the Dean of 
Forestry for transferral to the Universit y 
President for consideration of the establish
ment of an Interdisciplinary Program in Remote 
Sensing . The basic premises were the inte
gration of individual programs, and more 
efficient use of current facilities for in
creased numbers of graduate students. Funds 
were requested for: (1) an image processing 
and display unit, (2) two technical assistants 
(one programmer and one photo-interpreter), 
(3) a new faculty member in Forestry as a 
specialist in quantitative remote sensing 
specifically assigned to the task of teaching 
of the remote sensing inventory systems for 
resource analysis. The funds for the program 
were approved by the U.B.C. Board of Governors 
on June 7, 1977. 

The s ear ch was compl e t ed 
for the Faculty member, and a candidate i s 
expected to be hir ed in the near future. The 
programmer has been hired, the photo inter
preter's position is presently being advert ised 
(and is expected t o be f i lled by Ma r c h 1st , 
1978), and the i mage processing a nd display 
un i t is being de liver ed. Increased communi
cation among those co nc erned with r emo t e 
s ensing on the U. B. C. camp us has occur red , 
r esearc h pr og r ams are bei ng integra t ed , and 
spec i a lty s tud e n ts a r e seeki ng information in 
o the r disc i pl i ne fields . Other disciplines, 
inc lud ing As tronomy and Geophysics a r e now 
invo l ved. 

The program is function
ing well, an d in 1977 over 100 full - time fourth 
yea r a nd gr adua t e s t uden t s i nvo l ved t hemselves 
in the f ores tr y r emo t e sensi ng cour ses . The 
interes t of t he s t udents has caused lineups 
for s pa ce t o wo rk in a nd eq uipment t o wor k 
with. In a pe riod of Unive r sity budge t cu t-
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backs and restraint, the over-loaded space is 
a serious handicap to the potential of the 
remote sensing program. Consequently, there 
is a strong need for additional space. 

8.1.5.2 AN EDUCATIONAL PROPOSAL 

It also seems that the 
r e mote sensing program is filling a vacuum 
created by the lack of a B.C. Remote Sensing• 
Centre. Since the U.B.C. program involves 
top l evel education at the graduate level, 
resea rches basic and applied problems, and 
provides a base for technology information trans
fer, a logical evolution of the program would 
be the e stablishment of a B.C. Institute of 
Remote Sensing housed in a home of it's own. 
Dr. L. Morley, in a letter (June 13, 1977) to 
the President of U.B.C., supported the idea of 
an institute. Administered as a U.B.C. function 
it would have it's goals: a) graduate student 
education, b) research--both basic and applied, 
and c) co-operative development with industry 
relative to remote sensing. The pursuit of the 
above goals could lead to: a) B. C. playing a 
more significant role in remote sensing activities, 
b) production of qualified professionals to meet 
future needs, and c) in certain areas lead to the 
establishment of new jobs because of research 
developments. 

8.1. 6 USER LIAISON AND TRAINING 

User liaison and training 
are features of the continuing education and 
extension activities of the remote sensing 
program. In 1977 the following were conducted: 

1) A presentation to a user group in Kamloops, 
or ganized by Agriculture Canada; 
2 ) Two a ppeara nc es on the "Bob Switzer" CBC-TV 
program t o expla in benefits of LANDSAT imagery. 
A r eco rd o f one program was obtained on video
t a pe ; 
3) The concep t of the r emot e sensing rangeland 
c l ass i fica t ion was desc ribed t o a s pec i a l joint 
meeting of the Socie t y of Range Management and 
t he B. C. Soil Science La nd Committee a t 
Williams Lake , B. C.; 
4) Special pr esentations were made t o the : 

a . Sixty Soil Science Wor kshop (Va ncouver ), 
b. Symposium on Ecological Land Cl assifica

tion (Vancouver), 
c . Canadian Insti t ute of Forest r y Remo t e 

Sensing Working Gro up (Edmonton) ; 
5) We represented U.B . C. Fores try Remo t e Sensing 
in the B. C. I.T . Hermes satellite " Learni ng a t a 
Distance" educa tion projec t ; 
6) Two continuing education co urses we r e given: 

a . A fall evening cou r se in photo i nt er
pr etation, 

b . A week- long short cou r se t o 33 B. C. 
Forest Service Inventory Fores t e r s on 



remote sensing and photo interpretation. 8.1.9 RECOMMENDATIONS 

Except for item 3) above , the activity was 
carried on by one individual. There is an in
tense need for year-round backup support for 
the single faculty member involved in quali
tative photo interpreta tion, both in routine 
educational duties and in continuing education. 

8.1. 7 PROFESSIONAL LIAISON 

During 1977, I served as 
President, Puget Sound Region, Arnerical Society 
of Photogrammetry, and was responsible for 
programming in 1976 and 1977. Several highly 
successful technical programs were held. 

In 1977 I was officially 
appointed as North American Chairman in the 
Working Group on Remote Sensing for Vegetation 
Damage Assessment in Commission VII, I.S.P. 
As such, I was charged by the President, Com
mission VII to organize a meeting concerned 
with remote sensing and vegetation damage 
assessment. Consequently, on February 14, 15 
and 16, 1978, a Symposium was held in Seattle, 
Washington to discuss the status of remote 
sensing for vegetation damage as sessment. 

8 .1. 8 CONCLUSIONS AND FORECAST 

The remote sensing pro
gram of the Faculty of For est r y under the 
direction of Dr . P . A. Murtha is functioning 
as viably and efficiently as time, space, 
staff and funding permi t. A large number of 
students elected to involve t hemselves in 
remote sensing courses, and on an average, 
their understanding of r emo te sensing id eas 
was very good. Research pr ojec ts were com
pleted, and others were initiated according to 
available research funds. New equipmen t was 
installed which permitted more efficient in
terpretation of remote sensing data. Profes
sional and User Liaison is high and there is 
a demand for short courses. 

Space and suppor t staff 
are the critical problems, and in a time of 
University cutbacks and restraint , the Inter
disciplinary Program in Remote Sensing re
ceived special support. But, this was not 
enough , for increased interest and numbers of 
students has placed many new demands of space 
and equipment. To have remote sensing used 
as th~ tool vital to the inventory, analysis 
and monitoring of natural and cultivated 
natural resources, education must be given top 
prioritv in remote sensing . The long-term 
outlook for remote sensing is good, if educa
tion plays it's appropriate role in the 
training of future professionals and citizens . 
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Whereas the Interdis
ciplinary Program in Remote Sensing (IPRS) 
received University support; 

whereas a new Faculty is 
joining the program under funds provided by the 
University; 

whereas the present fa
cilities and staff are overloaded because of the 
educational needs of students, and continuing 
educational needs of professionals in resource 
management ; 

whereas research funds 
provided by the National Research Council are 
allocated through competition with all varieties 
of University research endeavours, and 

whereas remote sensing 
research constitutes a special type of inter
disciplinary activity, 

the following recommen
dations are submitted: 

1) that a B.C. Remote Sensing Institute be 
e stablished and housed by a special grant 
provided by the people of Canada, for graduate 
student education, research, industry liaison 
and continuing education; 
2) that the Canada Centre for Remote Sensing 
through all possible channels recommend to the 
Federal Cabinet and to the B.C. Ministry of 
Education that funds be made available for 
additional professional support staff a t the 
professional and lecturer level, and for 
additional space; 
3) that the Federal Government re-examine it's 
research funding policy, and make additional 
funds available for pure and applied research in 
Remote Sensing through the Canadian Corporation 
on University Space Science. 

8. 1. 10 

8.1.10.1 

APPENDICES 

Appendix I. Graduate 
Studies in Remo te Sensing. 
Faculty of Forestry, U.B.C. 

Remote sensing s tudie s in 
the Faculty of Forestry , or in the Department of 
Soil Science are part of an interdisciplina r y 
program in r emo te sensing in which the Depart
ments of Computer Science, Geogr aphy and Civil 
Engineering also co- operate. Consequently, 
there are opportunities for the prospective 
student to enter through either Forestry or 
Soil Science and still be associated with the 
entire program. 

Fields of r emote sensing 
study in Forestry or Soil Science are either 
qualitative or quantitative or a combination of 
both. In the qualitative area the following 



courses are offered: 

Forestry 442: "Photo Interpreta tion of Forest 
Land" . Emphasis of the course is on the pho t o 
interpretation of classical landforms. 

Forestry 422 (or Soil Science 417): "Forest 
Land Classification". This spring term course 
takes the landform photo interpretation course 
to it's logical conclusions and builds r emo t e 
sensing models for the different systems of 
land classification. 

Forestry 443: "Remote Sensing in Forestry". 
This course runs concurrently with For. 442 and 
is designed to give students of Forestry and 
Agriculture the biological basis for interpre
tation of remote sensing data. The course also 
deals with film- filter relationships, qualita
tive image interpretation techniques, forest 
damage interpretation, and discussions of 
satellite, thermal infrared a nd SLAR da ta. 

Forestry 543: "Selected Topics in Remote 
Sensing". A graduate level seminar course 
designed to look at special problems in remote 
sensing. 

In the quantitative re
mote sensing area , the following courses are 
offered: 

Forestry 435: "Remote Sensing Systems for 
Natural Resources Inventory". This course 
(introduction in September 1978) is designed 
to give the student a background in the recent 
developments in the various photo inventory 
systems, as well as an in-depth appreciation of 
satellite digital data . 

Forestry 542: "Advanced Studies in Photogram
metr y". A gr aduate level quantitative remote 
sensing course for the more matur e student. 
Photogrammetry, mensuration, and computer pro
gramming for remote sensing data interpreta t ion 
a r e subjec t s of s tudy. 

A complete list of 
cour ses in the remote sensing program is in 
Append ix II . 

The graduate student has 
opportunities to us e some of the most rec en t 
r emote sensing data interpretation equipment 
located in the Faculty of Forestry. Equipment 
on hand includes : 
- an I2s color-additive-viewer fitted with an 
automatic exposure- control for production of 
hard - copy prints, 
- a B&L ster eo- zoom transfer scope, 
- a B&L 240 zoom stereoscope, 
- an interpreterscope, 
- densitometer, 
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not to mention many varie ties of s t erec,sr:01,1:>s. 
The remote sensing gradua t e students in 
Forestry or Soil Sc i ence also have pr ic, rft J 
access to a Comtal Image Processing and uis?lay 
Computer (attached if necessary t o the V. E.C. 
computer) located in the Department of Computer 
Science. 

8 .1.10.2 

Forestry 
422 (l½) 

435 (l½) 

422 ( 1½) 

433 (l½) 

542 (1-3) 
543 (1) 

Geography 
370 (1½) 
372 (l!~) 
470 Cl½) 

Appendix II. List of 
Courses Available in the 
Interdisciplinary Program 
in Remote Sensing. 

Forest Land Classification (cross
listed as Soil Sci. 417) 
Remote Sensing Resources Inventory 
Techniques (Introduced in Sept. 
1978) 
Photo Interpre tation of Forest 
Lands 
Remote Sensing in Forestry 
(Introduced in 1975) 
Advanced Studies in Photogrammetry 
Selected Topics in Remote Sensing 
(Introduced in 1975) 

Air Photo Analysis 
Cartography 
Remote Sensing in Geographic 
Enquiry 

Computer Science 
502 (l½) Artificial Intelligence I 
506 (1½) Graphic Data Processing 
522 (l½) Artificial Intelligence II (Scene 

Analys is) 

Civil 
453 
456 
576 

Engineering 
(1½) Elementary Pho t ogrammetry 
(1½) Pho t ogr ammetr ic Surveying 
(l½) Civil Engineer ing Uses of Aerial 

Photogr aphs . 

Astronomy 
421 (1) Astronomical and Astrophysical 

Measurements - Sensors & Princi.ples 
Astronomical Laboratory - Sensors 431 (1) 

8.1.10 . 3 

& Principles 

Appendix III. List of 
Faculty Members Involved 
in the Remote Sensing 
Program. 

Dr. P.A . Murtha , Associate Professor, Faculties 
of forestry and Agricultural Sciences ; 

Dr. A. K. Mackworth, Assistant Professor , 
Department of Computer Science ; 

Dr . A.L. Farley, Associate Professor, Department 



of Geography . 

Dr . G.H. Walker , Professor , Department of Geo
physics and Astronomy; 

Mr. H.R. Bell, Associate Professor, Department 
of Civil Engineering. 

8.1.10.4 Appendix IV. Current 
Remote Sensing Projects 
in the Faculty of Forestry 
and Dept. Scoil Science. 

a) Extravisual detection of vegetation damage. 
Funded by a three-year N.R.C. grant . 
b) Analysis of Thermal Imagery of B.C. 
Rangelands . Funded in 1977 by U. B. C. , now 
unfunded. 
c) Remote Sensing of B.C. Rangelands: A 
Grasslands Photo Interpretation Manual. Funded 
by Agriculture Canada Contract . 
d) Coastal Classification . Environment Canada, 
Lands Directorate Contract . 
e) Biophysical mapping in Sulawesi from LANDSAT 
Imagery. CIDA & UBC Contract. 
f) Biogeoclimatic Zones of the SKEENA PSYU 
from LANDSAT imagery. B. C. Forest Service 
Contract . 
g) LANDSAT Rangeland Mapping . Contract from 
B.C. Select Committee on Agriculture . 

8.1.10.5 Recent Publications 
(Since December 1976) 

Murtha, P.A. 1976. Vegetation damage and 
remote sensing. Principal problems and some 
recommendations. Photogrammetric (1976): 
147-156. 

~!urtha, P.A. & R. Trerise. 1977. Four years 
after: photo interpretation of the residual 
effects of S02 damage to conifers and hard
woods. Proc . 6th Biennial Works by Aerial 
Color Photography in the Plant Sciences. 
Amer. Soc. Photogramm . pp. 25-30. 

Murtha, P . A. 1977. The power of remote 
sensing . Proc . 6th Soil Sci. Wo rkshop. B. C. 
Ministry Agric. pp . 35-39. 

Murtha, P .A. 1977. Remote sensing in eco
logical land classifica tion. Proc. Symp . 
Ecological Land Class . in Canada . pp. 157-168. 

~,tterick , S. 1977. Alpine vegetation 
ecoltgv and remote sensing cf Terese Island, 
B.C. t:npublished Ph . D. Thesis , Vancouver. 

' .. 'ats,,n , L K. 1977 . A remote sensin1;-ba sed 
r,ullllevcl rangeland classifica tion for the 
'. .. 1c du Bois Rang1elands, Kam loops , British 
Cnlumbia, \'..Sc . The,;is, De!'"· of Soil Science, 
L'.B.C ., \·anco11vl'lr . 
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Watson, E. K. & P.A. Murtha, A remote 
sensing rangeland classification for the Lac 
du Bois rangelands , Kamloops, British Columbia. 
Proc . 6th Workshop Air Color Photography in 
the Plant Sciences . Amer. Soc . Photogramm. 
pp. 100-110. 

Special reports with restricted distribution : 

Murtha , P.A. 1977 . Air photo interpretation 
of tree damages, Kitimat, British Columbia. 
Special report to Surveillance Committee, 
Pollution Control Branch, Kitimat , B.C. 12 pp . 

Murtha , P.A. 1977 . LANDSAT Mapping of 
Sulaewsi . Special report to the Project Co
ordinator, Sulawesi Regional Development Study. 
6 pp. 



8.2 FOREST FIRE RESEARCH INSTITUTE 

8.2.1 AIRBORNE REMOTE SENSING 

The goal of this work is to develop 
a less expensive alternative to line scanning 
systems for mapping fire perimeters through 
thick smoke and for locating hidden fire 
sources that are encountered in the latter 
stages of suppression. To date two pyroelectric 
vidicons imaging in the 3-14 and 1-2 micron 
regions have been tested. The cost of these 
systems are about $15,000 and $2,000 respec
tively. Both systems have potential applica
tions in fire control. 

8.2.2 SPACEBORNE REMOTE SENSING / "I'?.... 
IO I 1t: J--r:_) 

The goals of this project are to 
demonstrate the usefulness of LANDSAT digital 
methods and imagery to Canadian for est fire 
control agencies and to advance the technology 
in this field . The project is divided into 
two distinct parts. The first part deals with 
the production and operational use of map-like 
imagery showing major forest fire fuel classes. 
The second part is attempting to demonstrat e 
that a Landsat digital, fuel t ype data base 
covering a large forest r eg ion is feas ible to 
construct and use . This da ta base wi l l supply 
near real-time fuel t ype , r oad and water infor
mation for initial a ttack dispatchers and will 
also provide the da ta needed for fire growth 
modeling . In addition, s uch a dat a base will 
provide information on major changes to the 
fores t s uch as burns, roads, clearcuts and 
sever e defoliation. Temporal overlaying 
comb i ned with change detection methods will be 
researched onc e the data base is established . 

8 . 2 . 2 .1 APPLICATIONS 

Progress to dale in the production 
and applicat i on of imagery includes: 

a) Production of 120 Taylor enhanced 
images!/ cove ring the complete 8-million h~ctare 
area protected by the Societe de Conse rvation 

Dr . M. M. Taylor, Defence and Civil Ins tilute 
of Env ironmental Medicine , Dept . of National 
Defence , Downsview, Ontario . 
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de l'Outaouais (S.W. Quebec). The area is 
s panned by 6 Landsat frames and the resulting 
map-like imagery was produced at a scale of 
about 1 inch =3.5 kilometers. The "map" has 
been s uccessfully field tested during the last 
two fire seasons. 

b) Production of a geometric corrected 
area to a U.T.M. coordinate base spanning 2 
Landsat frames in the Outaouais area. A Taylor 
enhancement designed for forest access road 
detail was completed for one of these frames 
and t es t ed in the field last season . 

c) Production of a forest fire fuel 
map similar to the Outaouais map for a 3-million 
hectar e area of northern New Brunswick at the 
request of the N.B. Forest Service. 

d) Demonstration imagery for smaller 
areas using the Taylor enhancement method have 
been made for the Kelowna, B.C.; Hinton, Alta.; 
and Timmins, Red Lake, Dryden, Ont., areas . In 
some of these areas temporal overlays and change 
detection procedures were used. 

Progress to date in the construction 
of Landsat data base include: 

a) Conversion of the CCRS data manage
ment system UNIDISK and the accommpanying hand
lers to run on the Institute's PDP/11 T- 34 mini
computer (RSX llM operating system with standard 
FORTRAN IV). This will be used as the data 
management system for the large data base 
designed to cover the Outaouais forest fire 
control area at 1/2 hectare resolution . 

b) Conversion of part of the CCRS 
UNIVID softwar e package to run on the Institute's 
computer . This software provides the means to 
transport standard CCRS format output to the 
Institute ' s computer. 

c~ UTM correction and resampling t o 
1/2 hectare squar e resolutJon units of 2 Landsat 
frames in the Outaouais region . These frames 
are Lo be classified us ing CCRS's unsupervised 
histogram clustering algo rithm to provide initial 
data for the Institute ' s data base. 

8.2 . 2 . 2 1978 \./ORK PLAN 

Efforts during 1978 will include : 

a) Severe conifer defoliation mapping 
(for fire control purposes) using specialized 
temporal overlays combined with Tayl or enhance
ment . 



b) Taylor enhanced mapping of a 
large area of the north central fire control 
region of the Ontario Ministry of Natural 
Resources (an area spanning parts of 4 Landsat 
frames). The output will consist of two 
series of 8 x 10 inch prints at a scale of 
about 1:50,000. The first "map" will show 
broad forest cover types , water and clearcut; 
the second series will be designed for road 
enhancement. 

c) Continued work on the construc
tion of the fuel type data base system . 

d) Fuel type mapping of a small 
demonstration area for fire control purposes 
in northern Saskatchewan. 

8.2.2.3 CONCLUSIONS 

Landsat digital imagery has been 
shown to be a useful tool for forest f i re 
control. Current efforts are aimed at demon
strating this tool to the various users across 
Canada. Future improvements in information 
content and image quality will come with the 
use of UTM geometrically corrected data , 
temporal overlaying, change detection methods 
and specialized enhancement (i . e., for roads) . 
FFRI strongly supports CCRS in its efforts to : 

a) To encourage development of a 
low cost image analysis and display system 
and/or remote terminal system suitable for 
provincial and industrial users across Canada . 

b) To research, develop , document 
and maintain state-of-the-art software for 
digital processing and to make this software 
available for other Canadian imaging systems . 

c) To continue investigating and 
testing of low cost alternatives for produc
ing large quantities of hard copy output . 
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8 . 3 

8 . 3. 1 

INTERTECH REMOTE SENSING 
LIMITED 

Introduction 

Intertech Remote Sensing 
Limited is a federally incorporated company 
jointly owned by Innotech Aviation Ltd. and 
Int era Environmental Consu_1 tants Ltd . 
Innotech and Intera have agreed Lhat the 
managerial and technical direction required 
by Intertech will be provided by Intera . 

Intertech has been 
organized to fill a gap in the Canadian 
Service Industry . It will be t he first 
substantial Canadian comme~cial organization 
dedicated to the provision of services in 
environmental remote sensing . Intertech 
will not seek to acquire a share of markets 
already well serviced by Canadian enter
prises (i . e . photogrammetry and geophysical 
surveys) , but will focus its ene~gies on the 
commercial appl ication of new remote sensing 
technologies to renewable resource manage
ment . 

These new remote sensing 
technologies have been pioneered in this 
country by the Canada Centre for Remote 
Sensing . Several years ago CCRS initiated 
a Transfer Plan with the ul t imate purpose of 
transferring new technologies to Industry . 
Through involvement in CCRS activities by 
service contract , Innot ech and Intera have 
been able to acquire the t echnology, oper
ations experience, and market familiarity to 
launch this new venture. 

8 . 3. 2 Organizat i on 

I ntertech wi l l oper at e 
as a fully independent corpor at i on with 
a dminis t r ative and cont r a ct ual r espons i bi
l i t i es , having it s own management and market 
i ng staff much as defined in the Transfer 
Pl an . Inter tech has been organized wi t h a 
Boar d of Dir ector s , Pres i dent and Vice 
President selecte d from t he parent companies . 
I ntert ech wi l l hire its own full time General 
Manager , Controller , t!ia.rketer , Secreta!'J and 
Operations staf f . These people will ho.VP the 
responsi bility and authority to carry o~t 
those act i vi ties commonly found in commercial 
oper at i ons , such as administr ation , marr:.eting , 
cont ract mana gement , subcontr acting , invoic
i ng, bus iness development , etc . It is expect 
ed that thi s staff will be fully organized and 
oper ational wi thin the cal endar year of 1978 . 
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8 . 3 . 3 Data Acquisition Services 

Intertech will operate 
aircraft equipped with a variety of remote 
sensing equipment with pu_rposes of acquiring 
imagery and other data in the general cate
gories described below: 

(a) Colour and false colour 23 cm photography 
for biophysical surveys and enviro:unental 
management studies using colour correct
i on and filtering techniques developed by 
Fleming, Fretts et al. 

(b) Thermal infrared data for fire mapping , 
energy management surveys and environ
mental impact studies . 

(c) Multispectral photography for environ
mental impact monitoring and biophysical 
surveys . 

(d) Radar surveys, specifically X- 1 Band 
Synthetic Aperture Radar for ice studies , 
geologic exploration and other environ
mental management purposes . 

8 . 3 . 4 Data Analysis Servi ces 

Intertech will offer the 
services of professional remote sensing inter
preters under contract for the purposes of 
undertaking data analysis in the following 
areas: 

(a ) Biophysical surveys and preparation of 
ecological habitat maps . 

(b) Analysi s of rangeland conditions for 
range management agencies . 

(c) Analys i s of vegetat i on stress and 
envi r onmental impact f r om I ndustrial 
operat i ons . 

(d) Analysis and interpretation of ice t ype , 
character and surface conditions . 

(e) Analysis of Landsat imagery by conven
tional or dig i tal techniques as may be 
required . 

The services listed above 
will be col'.lplemented by the preparat i on of 
ter'1nical reports and a VPriety of consult i ng 
services . 



8 . 3. 5 

Intertech will begin with 
a nucleus of managerial and professional 
staff as described in an earlier paragraph . 
As sales volumes grow and operations of the 
company expand , Intertech will add appli 
cations scientists , technicians and pilots 
for execution of the work . It is anticipated 
that the operations staff will be derived in 
the first year or so through sub- contracts 
with the parent companies . However , as the 
business volume grows Intertech will require 
its own multi-disciplinary staff. 

Facilities and Equipment 

Intertech will operate 
initially out of two bases , Ottawa and 
Calgary . Intertech will operate its own 
aircraft , cameras , thermal scanner, and 
multispectral camera . Intertech will have 
access to the X- L Band Synthet ic Aperture 
Radar under lease from the Environmental 
Research Institute of Michigan and will be 
able to offer surveys with that facility . 
Intertech will also have available to it all 
the interpretive systems and analysis equip
ment from its parent compani es . The initial 
address for management staff is : Intertech 
Remote Sensing Limited , P . O. Box 507 , RR5 , 
Hunt Club Road , Ottawa , Ontari o , KlG 3N3 . 
Telephone : (613) 521- 4073 . 
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8.4 

8 . 4 . 1 

REPORT ON THE REMOTE 
SENS ING TRAINING PROGRAM 
AT THE NOVA SCOTIA LAND 
SURVEY INSTITUTE 

LOCATION AND HISTORY 

The Nova Scot ia Land 
Survey Institute (NSLSI) is located near the 
geographical center of the Annapolis Valley 
and operates as a Technical Institute under 
the Applied Arts and Technology Program of 
the Nova Scotia Department of Education . It 
was established i n 19 48 to provide training 
for surveyors, and in response to demands by 
the survey industry, gradually expanded its 
survey program and included separate programs 
in cartography and photogrammetry. Students 
have been drawn from eve ry province in Canada 
and many other areas of the world; numerous 
senior survey and mapping officials in the 
provincial and federal gove rnment s , and 
leaders in industry are graduates of the 
Institute. 

8 . 4.2 fACILITIES AND FACULTY 

In 1975, a new 60,000 
square foot facility was erected to house 
existing programs as we ll as new offerings 
in property mapping , community planning and, 
most recently, photo interpretation/remote 
sensing. The Institut e holds a large 
inventory of the latest surveying, photo
grammetric, cartographic, image interpreta
tion, and data processing equipment. The 
facult y i nc ludes a total of sixteen earth 
science professionals in such fields as 
control s urveys , photogrammetry, cartography, 
property mapping, regional and community 
planning, geography, geology, engineering, 
and remote sensing . Student enrolment is 
expected to approach 200 this year . 

8 . 4 . 3 PROGRAM RESEARCH 
AND IMPLEMENTATION 

NSLSI has for many years 
been involved in photo interpretation and 
remote sensing. Several members of the 
faculty were active in the interpretation of 
TIROS and supportive airborne imagery; several 
studies \\'ithin the province have been under
t aken using LANDSAT cmd airborne imagery. 
Photo interpretation/remote sensing has hecn 
taught as a major subject in each of the 
existing programs, and therefore, it was a 
natural progression to develop a speciali:ed 
program in this field. Considerable support 
for the concept of a full-time training 
program in photo interpretation/remote 
sensing was given bv the ~ova Scotia Remote 
Sensing Committee a~d hy CCRS. In 1976, with 
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the assistance of CCRS, a questionnaire was 
distributed to many of the users of remotely 
sensed data in Canada . Results of the survey 
indicated strong approval for such a program 
and a continuing demand for graduates. 

Approval for the 
implementation of the course was sought and 
received early in 1977. A class of 9 students 
was enrolled in October . These students have 
a wide variely of backgrounds including 
biology, geo logy, mathematics, oceanography, 
forestry, and cartography. They will graduate 
in May 1979. Enrolment for the class com
mencing in September 1978 is progressing, and 
the full establishment of 15 students has 
almost been reached. 

8 . 4 .4 PROGRAM CONCEPT 

The general concept of 
this program is to provide the individual 
student with a veneer of technical expertise 
which he will use i n the context of his prior 
education. If the individual comes to the 
program with a high school education, he will 
operate, upon gr aduation, as a technologist 
to assist the professional investigator in 
research and operational studies. Should the 
individual student have prior professional 
training, the addition of this diploma program 
will enable him to operate as a research 
scientist or independent investigator in 
studies related to his particular discipline . 
The first year is designed to provide t he 
student with a basic knowledge of data 
acquisition platforms and systems, data 
handling procedures and ana lys is techniques, 
and permit the development of skills in the 
use of interpretation equipment. During the 
second year the student acqui r es a thorough 
knowledge of state-of-the-art non-imaging 
sensing devices, advanced platforms , and 
current data processing systems. 

8.4 . 5 CURRICULUM 

(J) First Year 

Photography------------------------- 60 hours 

·1cchnical details of air cameras, film types 
and spcc:t ra l response, fi I ters and their use. 
Photogr~phic pro(tssing and reproduction 
methods, sensitometry, and densitometry. 

Data acq11isition-------------------- 60 hours 

Capabilities and limitations of satellite and 
airborne sensor platforms, mlssion planning, 
maps, charts, navigation, data handling, and 
reference sources . 



Photo Interpretation-----------------120 hours 

Interpretation equipment including folding, 
mirror and dual viewing stereoscopes; 
parallax-bar stereometers; wedges; scales; 
and grids . Measurements of areas, heights, 
and horizontal distances; construction of 
mosaics and radial line plots. Interpreta
tion procedures and reporting. 

App lications - Land------------------310 hours 

Photo geo logy and classification of various 
landforms. Analysis of rangeland and 
agricultural areas to determine soil types, 
acreage, possible yields, and crop disease. 
Forest cover, species determination, diseased 
and infested areas. Wild life habitant and 
counts. The determination of areas from which 
gravel or other construction materials may be 
obtained . Landform and material analysis as 
applicable to engineering requirements. 

Applications - Water--------- --------1 80 hours 

Photohydrology and limnology including stream 
sources, drai nage patterns, aquifers, and 
ground water tables. Pollution-thermal, 
natural and cultural in streams, lakes, 
ground water, and oceans . Submerged and 
emergent aquatic vegetation. Water currents; 
beach formation and erosion; the formation, 
dimensions , and behaviour of ice and glaciers. 

Applications - Fieldwork-------------150 hours 

The care and use of basic ground survey 
equipment . ~1easuring horizontal and vertical 
distance; stLeam and landform gradients. The 
measurement of radiated and emitted energy 
using meters and radiometers. The identifi
cation of trees, crops , and grass. The 
preparation of test areas for r emote sensing 
experiments. 

Cartography------- -- - ---------------- 90 hours 

Lettering : Study of letters and lettering 
practice . Basic drafting. Care and use of 
instruments . Tracing in pencil and ink. 
S}inbolization, graphic arts aids, layout, 
and Jesign. 

Technical Writing- ---- - ---------------30 hours 

Report lavout, clarity , brevity; us e of 
illustrations, maps, and chart s ; the 
executive summary, introduction, appendices, 
und glossary of remote sensing terms. 
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(2) Second Year 

Advanced and Proposed Platforms------ 30 hours 

Spectroscopy- --------- --- ------ ------120 hours 

Microwave Systems and Applications---120 hours 

Optical Processing------------------- 90 hours 

Digital Processing-------------------150 hours 

Data Transmission-------------------- 30 hours 

Multi-spectral Systems--------------- 90 hours 

Major Project------------------------200 hours 

Thesis Report------------------------170 hours 

Note: Almost one-third of the second year 

8 .4.6 

will be devoted to the conduct of a 
major Remote Sensing Project culmi
nating in a thesis type report. NSLSI 
has submitted a proposal to the SURSAT 
Project office for consideration, and 
it is planned to utilize this investi
gation as the students major project in 
the 1978-79 school year . 

ADVISORY COMMITTEE 

The curriculum summary, 
as outlined above, will be subjected to 
constant, critical analysis and revision to 
ensure the constantly changing requirements 
of the remote sensing community are met. To 
ensure the currency and validity of the 
program, an advisory committee has been 
appointed . Members are recogni zed experts 
in the app lication of remote sensing tech
niques within their particular field of 
endeavour; the first meeting is scheduled 
for 10 April 1978. 



9.0 REPORT OF THE ACTION TAKEN BY CCRS 
AS A RESULT OF THE 1976 CACRS 
RECOMMENDATIONS 

The following is a summary describing some 
of the action taken by CCRS to respond to 
the recommendations presented at the last 
CACRS meeting. The numbers cross-reference 
to the 1976 CACRS report. 

3.10.1.1 A recommendation was passed to 
the National Research Council through IACRS 
with regard to recommending increased funding 
for research in areas of pattern recognition 
and image analysis. No response has been 
made by the National Research Council to this 
request. It is likely, therefore, that no 
increased funding has been approved for this 
research. 

3 . 10.1.2 CCRS provides subsidies for the 
reception and data processing of LANDSAT 
imagery. The prices charged for image 
products cover the ISIS costs of reproduction 
and sales plus a royalty charge to offset the 
newly imposed NASA LANDSAT reception costs. 
Even so, the costs of products are below the 
EROS Data Centre charges for similar products. 

3.10.1.3 CCRS has, in the past, responded 
to requests from the provinces to help them 
establish provincial centres and is still 
prepared to do so at any time. The specific 
request, however, must come from an interested 
provincial agency. 

3.10.1.4 This is already happening and the 
APS-94D SLAR will soon be operational on the 
AES Electra aircraft for their ice reconnais
sance program. DFE is also promoting the 
acquisition of a DASH-7R aircraft to be phased 
in to the ice reconnaissance progr am. 

3.10.2.1 This recommendation has been r ef-
erred to the Surveillance Satellite Project 
Off ice, but any possib l e action will probably 
have to be delayed until after 1979. Mean
while, studies are continuing in cooperation 
wi th ESA as well as with NASA. Further stud
ies wil l be undertaken in 19 79 to provide the 
information necessary to recommend the most 
appropriat e form of Canadian surveillance 
satellite systems in the 1980's. 

The SURSAT office believes that initial 
technology deve l opment study contracts should 
be l et for a space component of a Canadian 
surveil lance satellite prior to 1979, taking 
into account such developments in NASA and 
ESA . 
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3 .10. 2.2 CCRS and other Federal departments 
have supported this type of endeavour through 
contract work in 1977. The Applicatons 
Development Section of CCRS is providing the 
scientific authority for the applications 
portion of this work. 

3.10.2.3 CCRS is doing as much as it can 
with existing resources. 

3 .10.3.1 With regard to training courses, 
the Applications Division has sponsored a 
number of specialized workshops. In addition, 
CCRS has observed with pleasure a marked in
crease in the number of training courses 
organized by provincial centres, professional 
societies and industry. The formation of the 
CCRS marketing unit will assist CCRS to pro
duce more PR information and lists of user
oriented applications and manuals on specific 
topics of user interest. 

3.10.4.1 The SURSAT project, and in partic
ular the SAR-580 component thereof, responds 
at least in part to these recommendations. 
Approximately 250 requests for SURSAT exper
iment proposals were distributed in early 
September 1977. As a result of this solic
itation, 104 experiment proposals were rec
eivedand are presently being evaluated. T~e 
SURSAT activity will greatly enhance user 
familiarization with aircraft and spaceborne 
imaging radars and complementary sensors. 
Further details are given in the SURSAT 
"User Handbook". 

3.10.4.2 This is already being done. The 
system being developed will have a much 
higher spectral resolution than that of 
conventional multi- spectral scanners. Initial 
flight tests of a 2 channel prototype 
system have already taken place. CCRS would 
like to have more detailed feedba ck from the 
user community on the uses and potential users 
of this data. 

3 .10. 4 . 3 Individual principal investigators 
should put their r equests through CCRS for 
forwarding to NASA and ESA. Some have al r eady 
been forwarded. 

3.10.5.1 Dr . Mor l ey presented a paper at 
CACRS 1978 on "Regional envi r onmental inform
ation and co- ordination centres" , in which he 
divided remote sensing activity into real-time 
monitoring and mapping. The term "database" 
probably applies more to the mapping activity 
than to the real-time monitoring or "now-cast
ing" . 



3.10.5.2 The results of all the SEASAT 
experimen ts, including the SAR-580 and ground 
truth, will be discussed at a SEASAT confer
ence and published along with the available 
SAR data. 

3.10.5.3 This is the subject of a new in-
itiative proposed by Dr. Morley at CACRS 1978, 
i.e., Ocean and Land information centres . 

3.10.5.4 This is being done via the CCRS 
Newsletter. Preprints of foreign papers on 
remote sensing are entered into RESORS. 

3.10.5 . 5 Prices for LANDSAT products are 
now reviewed annually in May. Adjustments 
are based on inflationary increases for 
materials and labour plus changes to the 
royalties after a review by Treasury Board 
of annual product sales. 

3 .10. 5 . 6 Although this information is 
avai lable commercially, the recommendation 
is a good idea and CCRS will attempt to 
implement it through the new Marketing and 
User Ass istance Unit. 

3.10.5.7 Le Centre canadien de 
teledetection produit actuellement toutes 
les images LANDSAT a Ottawa en utilisant un 
enregistreur ca thodique (EBR) . 1978 verra la 
production des negatives de premiere gen
eration a Prince Albert a l' aide d'un en
regis treur laser (LBIR) . Les command es pour 
les images en noir et blanc re~ues par la 
station de Prince Albert seront satisfaites 
sur place and distribuees par ISIS dans les 
cinq jours . Les images en couleurs seront 
produites par les services de la Phototheque 
Nationale de L'Air (NAPL) a Ottawa dans un 
delai de trois semaines . Dans le futur, les 
images en couleurs seront aussi produites et 
distribuees pa r ISIS a Prince Albert. La 
fa~on de pr oceder pour commander une 
nouvelle image ou une reproduction sera 
envoyee par la poste avant que nous intro
duisions ce nouveau service a Prince Albert. 

3.10 . 5 . 8 Les donnees et statistiques 
concernant les missions ae r opo rtees sont 
transmises trimestriellement aux centres 
regionaux . Les pr og r ammes d'estimation des 
couts sont mainte nan t accessib les par 
l ' intermediaire <le l ' ordina t eur du CCT . 

3.10 . 5.9 Le Centre fera tout son possible 
pour accelerer le travai l de traduction. 

3.10.6.1 This recommendation is unclear , 
and further cla r ification is requested from 
th~ working group. 
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3.10.6.2 CCRS is actively considering making 
the standard geometrically-corrected CCT product 
in the form of a sub-scene matching standard 
NTS 1:50,000, 1:125,000, or portions of 1:250, 
000 UTM map sheets. It is expected that the 
cost of one geometrically corrected subscene 
would be similar to that of a full scene 
corrected for systematic errors (current 
product). There are no plans to produce 
system-corrected CCT subscenes. 

3.10.7.1 CCRS encourages this, as far as 
it is considered feasible by working group 
chairmen. 

3.10.7.2 Some working groups never met in 
1976. In other cases, minutes were not dis
tributed. Chairmen should send minutes to 
Mr. J.C. Henein at CCRS with a request to have 
them circulated. This will be one of the 
functions of the User Assistance and Marketing 
Unit, whose Chief is Mr. Henein. 

3 .10 .7.3 This is happening as requested. A 
new Ocean Management chairman will be appointed. 

3.10.7.4 This action may be taken by the 
Agriculture Wo rking Group without reference 
to CACRS. 

3.10.8.1 The CCRS Image Analysis System does 
provide first priority to users concerned 

with the development of operational applications 
of LANDSAT data from 1200 hours to 2200 hours, 
five days a week . During these times, a trained 
analys t is provided co work with the user in 
achieving the user's objectives. There are, 
however, fluctuations in demand for the CIAS 
during the year. If problems develop with 
respect to overloads, we will increase the us er 
time to encompass a third shift for which we 
currently do not have staff . 

3.10.9.1 CCRS is presently compiling o series 
o f educational films and slide shows . These 
have been made available to educa tional 
institutions . 

3 .10.10.1 It is difficult to implement a 
vertical scale change varying with latitude 
in our basic production systems . We will in
plement the vertical setting that minimizes 
geometric error for Canadian latitudes. The 
digital co rrection system produc es geome tric
a lly co rrec ted images on a scene basis a nci 
will automatically take into account sca le 
changes with latitude . 



10.0 PARTICIPANTS IN CACRS MEETING 

M. Herve Audet 
Provincial Representative 
of Quebec 

Mr. Ralph C. Baker 
Chief 
Data Acquisition Division 
CCRS 

Mr. Robert Bone 
Chief Administrative Officer 
CCRS 

Mr. Cal D Bricker 
Provincial Representative 
of Alberta 

Mr. Leon Bronstein 
Acting Chief 
Data Acquisition Division 
CCRS 

Dr. Ira C. Brown 
Chairman 
W.G. on Hydrology 

Mr . Brian Bullock 
Intertech Remote Sensing Ltd. 

Mr. Donald Daw 
National Aeronautical Establishment 
National Research Council 

Mr. Bob Douglas 
for Provincial Representative 
of Manitoba 

Mr. Donald Fisher 
Chairman 
W. G. on Photo Reproduction a nd Marketing 

Ms. Betty Fleming 
for Chairman 
W.G. on Ca rtography and Photogrammetry 

Mr. E. A. Godby 
Associat e Direc t or-Ge ne r a l 
CCRS 

Dr. James F. R. Gower 
Chairman 
W.G . on Oceanography 

Mr . Jean-Claude Hene in 
Chief 
Program Plann ing a nd Eval uation Unil 
CCRS 
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Mr. Donald Himelman 
for Provincial Representative 
of Prince Edward Island 

Dr. Philip A. Howarth 
Chairman 
W.G . on Geography 

Dr. Peter Kourtz 
Forest Fire Research Institute 
DFE 

Dr. Jaan Kruus 
DFE Co-ordinator 
for Remote Sensing 

Dr. Philip A. Lapp 
Chairman 
W. G. on Sensors 

Ms. Frances Macdonnell 
Personnel Administrator 
CCRS 

Dr. Alex R. Mack 
Chairman 
W.G. on Agriculture 

Mr. Sen Mathur 
Chairman 
W.G. on Engineering Applications 

Mr. Ernest J. McLaren 
Nova Scotia Land Survey Institute 

Dr. L. W. Morley 
Director-General 
CCRS 

Mr. Graeme Morrissey 
Atmospheric Environmen t Service Panel 
DFE 

Dr. Peter A. Murtha 
Faculty cf Fo r es try 
University of British Columbia 

Ms. Verlee O'Brien 
Sec r e t a r y 

Ms . Ma r y Redmond 
fo r Provincial Representative 
of British Columhia 

M. Guy Rochon 
Chairman 
W.G. on Fo r estry 

Dr. Leo Sayn- Wittgens t ein 
Forest Management Institule 
DFE 



Dr. Ed Shaw 
Chief 
Data rrocessing Division 
CCRS 

Mr. V. Roy Slaney 
Chairman 
Working Group on Geoscience 

Mr. Burtt Smith 
Provincial Represen tative 
of New Brunswick 

Dr. W. Murray Strome 
Chief 
Applications Division 
CCRS 

Mr. Jean Thie 
Canada Lands Directorate 
DFE 

Dr. Roy VanKoughnett 
Project Manager 
Surveillance Satellite Project 
CCRS 

Mr . John Wightman 
Provincial Representative 
of Nova Scotia 

Mr. Richard Worsfold 
for Provincial Representa tive 
of Newfoundland 

~r. Victor Zsilinszky 
Provincial Representative 
of Ontario 
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11.0 

AES 

AIDJEX 

AMOP 

AQT 

ARIES 

CACRS 

C-CORE 

ccr.s 

CCT 

CHS 

CIAS 

CNES 

CSFR 

CWS 

DCP 

DFE 

DICS 

DINA 

DND 

DOC 

DOT 

DRE 

DSS 

EDC 

TABLE OF ACRONYMS 
USED IN THIS REPORT 

Atmospheric Environment Service, 
DFE 

Arctic Ice Dynamics Joint 
Experiment (U.S. - Canada) 

Arctic Marine Oilspills Program 

Association quebecoise de 
telede tection 

Interactive remote sensing 
interpretation systm (FMI) 

The Canadian Advisory Committee 
on Remote Sensing 

Centre for Cold Ocean Research 
Engineering, Newfoundland 

Canada Centre for Remote Sensing 

Computer Compatible Tape 

Canadian Hydrographic Service, DFE 

CCRS Image Analysis System 

Centre national d'etudes 
spatiales (France) 

Colour Strip Film Recorder 

Canadian Wildlife Service, DFE 

Data Collection Platform 

Department of Fisheries and the 
Environment 

Digital Image Correction System 

Department of Indian and 
Northern Affairs 

Department of National Defence 

Department of Communications 

Department of Transport 

Defense Research Establishment,DND 

Department of Supply and Services 

Eros Data Centre (US) 
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ELCE 

EMR 

ERIM 

ERTS 

ESMR 

FAX 

FFRI 

Ecological Land Classification and 
Evaluation Division, DFE 

Department of Energy, Mines and 
Resources 

Environmental Research Institute of 
Michigan 

Earth Resources Technology Satellite 
(U.S.) (Name changed to LANDSAT 
Jan/75) 

Electronically scanned microwave 
radiometry 

Facsimile 

Forest Fire Research Institute, DFE 

FFT Fast Fourier Transform 

FGGE 

FMI 

FMS 

GEOS 

GOES 

First GARF Global Experiment 

Forest Management Institute, DFE 

Fisheries and Marine Service, DFE 

Geodetic Satellite (NASA) 

Geostationary Operational Environ
mental Satellites (2/5) SMS -
Synchronous Meteorological Satellite 

GSC Geological Survey of Canada, EMR 

IISS 

IMAGE 
-100 

INS 

IPAS 

ISIS 

Image Inventory Search and Summary 
(CCRS) 

Interactive Multispectral Image 
Analysis System (CCRS) 

Inertial Navigation System 

Interprovincial Advisory Subcommittee 
(of CACRS) 

Integrated Satellite Imaging 
Systems Ltd. 

ISISFICHE Daily LANDSAT coverage of Canada 
produced on microfilm by ISIS 

LLLTV 

LS-D 

MAD 

MEIS 

Low Light Level Television 

LANDSAT-D 

Bendix Multispectral Analyzer Display 

Multispectral Electro-optical 
Imaging System (CCRS) 



MIPS 

MOT 

MSD 

Multi Image Processing System 
(PASS) 

Ministry of Transport (see DOT) 

Marine Sciences Directorate,DFE 

MS~ Multispectral scanner 

NAPL(RC) National Air Photo Library 
(Reproduction Centre), EMR 

NASA National Aeronautics and Space 
Administration (U.S.) 

NIMBUS 

NOAA 

NORDCO 

Weather and Earth Atmosphere 
Satellites (U.S . ) 

National Oceanographic and Atmos
pheric Administration (U . S.).Also 
a series of environmental satel
lites operated for that 
administration. 

Newfoundland Oceans Research and 
Development Corporation 

Nova Scotia Land Survey Institute 

National Topographic System 

Ocean and Aquatic Sciences,DFE 

Ontario Centre for Remote Sensing 

Optical Multichannel Analyser 

NSLSI 

NTS 

OAS 

OCRS 

OMA 

OVA 

t'AIGH 

Optical visual analysis 

Pan-American Institute of Geography 
and History 

PASS 

RBV 

RESORS 

SAR 

scss 

SEASAT 

SKYL\B 

Prince Albert Satellite Station 
(CCRS) 

Return Beam Vidicon , a camera 
system on LANDSAT 

Remote Sensing On-Line Retrieval 
Sys t em , a document retrieval 
sys t em at CCRS 

Syn th et ic Aperture Radar 

Shoe Cove Satellite Station (CCRS) 

Ocean pa r ame ter observing 
satel lite due fo r lauch in 1978 
(lJSA) 

~anned space sta t ion (U . S.) 
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SLAR 

SMMR 

SPOT 

Side-Looking Airborne Radar 

Scanning Multifrequency Microwave 
Radiometer 

Satellite pour l'observation de l a 
Terre (France) 

SSC Suspended sediment concentration 

SURSAT Surveillance Satellite Program 
(Canada) 

TB Treasury Board 

TIROS-N U.S. meteorological satellite 

UAMU 

UTM 

VHRR 

VISSR 

User Assistance and Marketing Unit 
(CCRS) 

Universal Transverse Mercator Sys t em 

Very High Resolution Radiometer 
(AES instrument) 

Visual Infrared Spin Scan Radiometer 
(a sensor on the GOES Satelli t e) 
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