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Dear-Mr. Thie:

Re: The First Canadian Remote Sensing Symposium

At a recent meeting of the Program Committee, the
following paper was accepted for presentation at the
Symposium sponsored by the Canadian Centre for Remote
Sensing and the Canadian Institute of Surveving to be

* held in Ottawa, February 7, 8, 9, 1972. ’

Author (s) Title

J. Thie : Evaluation of the Usefulness of High

Altitude Multiband Photography for Forest

Site Classification, Forest Ecological

Studies, and Bio-physical Land Classifi-
It was assigned for presentation at: cation

Session: ‘1 pate: 7/2/72 Time: 1615

Projectors for 35 mm., 70 mm. and overhead display -
will be available. Adequate space for display is avail-~
able. For any special display reguirement, please
contact: Mr. Peter Andrews, National Air Photo Library,
615 Booth Street, Ottawa, Ontario.

-
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The presentation of a paper and direct discussion
on it will be limited to 15 MINUTES. After each session
of five papers, a 15 minute discussion period related to
the group has been provided followed by a short break
before the next session.

On Tuesday, February 8, papers will be presented at
two concurrent sessions. It is important that a 15 MINUTE
limit be adopted to enable presentation of all accepted
papers with time for discussion afterwards.

Papers may be given in either English or French and
they will be reproduced in the Proceedings in the language
presented by the author. Simultaneous translation of the
papers is being arranged for the meeting.

Information on publication of the paper in the
Proceedings of the Symposium will- be forwarded from
Dr. L. Sayn-Wittgenstein.

Yours truly,

a(,,:' // 7 W/\_,
/hr Alex R. MAck,
Program Committee Chairman,
(/ The First Canadian Remote
Sensing Symposium.




FIRST CANADIAN SYMPOSIUM ON REMOTE SENSING

Monday, February 7, 1972

0800 Registration
to Viewing of Exhibits
0915
0915 Call to Order—A. Mack, Canada Dept. of Agri-

culture
Welcome by Canadian Institute of Surveying
—L. Sayn-Wittgenstein

0920

0925 Welcome by Department of Energy, Mines and
Resources
—J. M. Harrison

0930 Introduction of Guest Speaker

0935 Guest Speaker —J. Austin, Deputy Minister

1000 L. Morley, E. A. Godby, P. A. Lapp, Canada

Centre for Remote Sensing, Ottawa
“General Program of the Canada Centre for
Remote sensing”
A. Gregory, Canada Centre for Remote Sensing
“What do we mean by remote sensing?” )
J. MacDowell, Canada Centre for Inland Waters
“A review of satellite and aircraft remote sensing
instrumentation”

1030

1045

1100 Exhibitors’ Hour
1200

to Lunch
1330

AGRICULTURAL CROPS, FORESTRY
AND WILDLIFE (A)

Chairman: L. Sayn-Wittgenstein, Canadian For-
estry Service
P. A. Murtha, Canadian Forestry Service, Ottawa
“Sulfur dioxide damage delineation on high-
altitude photographs”

. H. Halstead and D. A. Rennie, University of
Saskatchewan, Saskatoon
“Crop identification and detection of atmospheric
potash damage from multi-stage photography™
V. R. Wallen, L. E. Philpotts, and H. R. Jackson,
Canada Dept. of Agriculture, Ottawa
“Detection, interpretation and assessment of aphid
infestation in field corn by colour-LR. aerial pho-
tography”

1330

1400

1415 L. V. Busch', L. E. Philpotts®, and J. Law’

* Guelph University, Guelph

* Canada Dept. of Agriculture

“Assessment of Verticillium wilt within a potato
crop by colour-LR. photography”

E. J. Brach and A. R. Mack, Canada Dept. of
Agriculture, Ottawa

“Difference in reflectance properties of diseased
plants grown under different environments”

1445 Discussion

1500 Break

AGRICULTURE, FORESTRY AND
WILDLIFE (B)

Chairman: P. A. Murtha,
Service, Ottawa

R. B. B. Dickison', and D. O. Greenbank*
*University of New Brunswick
*Canadian Forestry Service,
Brunswick

“Topographic variation of forest canopy tem-
perature as measured by an airborne radiometer”

1430

Canadian Forestry
1515

Fredericton, New

1530 ). D. Heyland, Quebec Wildlife Service, Quebec,
P.O.
“Vertical aerial photography as an aid in wild-
life population studies”

1545 J. M. Wightman, Canadian Forestry Service, Ot-
tawa, Ontario
“High-altitude photography records and monitors
logging operations”

1600 J. W. E. Harris, Canadian Forestry Service, Vic-

toria, British Columbia
“High-level photography for forest insect damage
surveillance in British Columbia”

J. Thie, Manitoba Dept. of Mines, Resources and
Environment Management, Winnipeg, Manitoba
“Use of aerial photographs in forest site classifica-

tion, forest ecology, soil survey and geo-
morphology™

1630 Discussion

1700 Break

1730 Social Hour, Cocktails and Buffet

to  Conference Centre Lounge
1900 (ladies and gentlemen)

Tuesday, February 8, 1972, Concurrent Sessions I and 11

SESSION 1
OCEANOGRAPHY AND LIMNOLOGY (A)
Chairman: J. Kruus, Inland Waters Branch, Ot-

rawa

0830 K. P. B. Thomson, Canada Centre for Inland
Waiers
“Infrared scanner observations on Lake Ontario”

0845 H. Gross' and P. Holman®
*Inland Waters Branch
* Geological Survey of Canada
“Infrared investigations in Southern Ontario”

0900 J. G. Irbe, Atmospheric Environment Service,
Downsview, Ontario
“Operational program measuring surface water
temperature by airborne radiation thermometer

————ART)survey™ -

0915 G. L. Nielson, Alberta Dept. of Environment,
Edmonton
“Thermal pollution investigation at Wabumum
Lake, Alberta”

0930 W. C. Moore, Canadian Forestry Service, Ottawa
“Remote airborne sensing of water pollution:
Rideau River Drainage Basin”

0945 Discussion

1000 Break

OCEANOGRAPHY AND LIMNOLOGY (B)

Chairman: K. P. B. Thomson, Canada Centre for
Inland Waters, Burlington

B. C. Kenny, Fisheries Research Board, Winnipeg
“Circulation and diffusion in a small lake”

T. S. Murty and F. G. Barber, Marine Sciences
Branch, Ottawa

“Rip current patterns in oil slicks”

H. L. Ferguson and H. F. Cork, Atmospheric
Environment Service, Downsview, Ontario

“The use of satellite photographs to determine the
time of freeze-up and break-up of Canadian lakes”
W. D. Bruce and P. J. Howarth, McMaster Uni-
versity, Hamilton

“Geomorphic significance of drainage characteris-
tics interpreted from ERTS, A simulation imagery”
A. W. Adey, R. E. Barrington T. R. Hartz, Com-
munication Research Centre, Ottawa

“Theory and field tests of a UHF radiometer for
determining sea-ice thickness”

Discussion

Lunch

1015

1030

1045
1100
1115

1130
1200

TERRAIN ANALYSES (A)

Chairman: S. Pawluk, University of Alberta
@D. F. Acton, University of Saskarchewan, Sas-
katoon

“Experimental program on the application of re-
mote sensing for soil surveys in Saskatchewan”
. J. Beke, University of Manitoba, Winnipeg
'Evaluation of multi-band data for resource in-
ventories”

| P. H. Crown, University of Alberta, Edmonton

b w7 “Remote sensing for soil resource inventories”

p—

1415\ C. Tarnocai, University of Manitoba, Winnipeg
“The use of remote sensing techniques to study

N peatland and vegetation types, organic soils and

permafrost in the Boreal region of Manitoba™

1430 . J. Dirschl' and D. L. Dabbs*
*Canada Wildlife Service, Saskatoon
* Williams Brothers Canada, Limited, Calgary
“The role of remote sensing in wildland ecology
and environmental impact studies”

1445 Discussion

1500 Break

SESSION II
METHODOLOGY (A)

Chairman: V. Smith, Defence Research Establishment,
Ottawa

M. M. Taylor, Defence Research Board, Downsview,
Ontario

“Perceptual principles related to remote sensing”

V. Kratky, National Research Council, Ottawa
“Photogrammetric aspects of precision processing of
ERTS imagery”

R. Barrington® R. Hutchinson’, J. S. MacDonald’, D. S.
Sloan®

* Communications Research Centre

* MacDonald, Dettwiler and Associates Limited, Vancou-
ver — — -_
“A quick-look read out for ERTS mulfi-spectral scanner
imagery”

M. A. Underhill, Dept. of National Defence, Dartmouth,
Nova Scotia

“Problems in relating user-requirements to quantitative
parameters of imagery quality”

G. E. Derenyi, University of New Brunswick, Fredericton
“Geometric considerations in remote sensing”

Discussion
Break

METHODOLOGY (B)
Chairman: M. G. Tanguay, Ecole Polytechnique, Montreal

I. Henderson, Defence Research Establishment, Ottawa
“Interpretation of Arctic imagery”

T. Kasvand, National Research Council, Ottawa

“Can we teach computers to see?”

S. H. Collins, University of Guelph, Guelph, Ontario
“The block adjustment of colour in high-altitude photog-
raphy”

A. G. Wacker, University of Saskatchewan
“Minimum distance classification in remote sensing”

D. Steiner, University of Waterloo, Waterloo, Ontario
“Multi-spectral photography and automatic terrain recog-
nition”

Discussion
Lunch

SENSORS AND INSTRUMENTATION (A)

Chairman: P. Lapp, Consultant

A. W. Adey, Communications Research Centre, Ottawa
“Microwave radiometry for remote sensing from aircraft
and spacecraft”

M. A. K. Hamid, J. Hunter, M. A. Rzepecka and A. H.
Soliman, University of Manitoba, Winnipeg

“Remote sensing by microwave radiometry”

R. L. Grasty and P. B Holman, Geological Survey of
Canada, Otiawa

“The measurement of snow-water equivalent using natural
gamma radiation”

A. L. Carswell, York University, Toronto, Ontario
“Remote probing by laser radar”

J. H. Davies and J. D. McNeill. Barringer Research
Limited, Rexdale, Ontario

“Airborne remote sensing of resistivity through the use of
E-PHASE techniques”

J. Davies, Barringer Research Limited, Rexdale
“Detection of atmospheric constituents”
Discussion

Break
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Tuesday, February 8, 1972 (cont.)

SESSION I (cont.)

TERRAIN ANALYSES (B)

Chairman: A. C. Darnley, Geological Survey of
Canada, Ottawa

L. S. Crosson and R. Protz, University of Guelph,
Ontario

“The use of orthophotos in terrain analyses”

1515

1530 A. Kesik, University of Waterloo, Ontario
“Supplementary reconnaissance air photographs as
an aid for detailed g logical

P. Gimbarzevsky, Canadian Forestry
Ottawa

“Terrain analysis from high-altitude aerial photo-

graphs”

pp
Service,

1545

1600 P. J. Howarth, McMaster University, Hamilion,
Ontario

“Film and filter combinations for the study of the
periglacial landscape of the high Arctic”

M. G. Tanguay' and J. Chagnon®

* Ecole Polytechnique, Montréal

*Ministére des Richesses Naturelles, Québec
“Thermal infrared imagery at the St. Jean Vianney

1615

landslide”
1630 Discussion
1700 Break
2000
to Dinner, Entertainment, Dancing
2400

Wednesday, February 9, 1972

For delegates wishing to examine several sensor-equipped
the Conference Centre at 1000, 1300 and 1500 hours,

aircraft at Canadian Forces Base, Uplands, a bus will leave
returning to the same point at 1200, 1500 and 1700 hours.

SENSORS AND INSTRUMENTATION (B)

Chairman: N. de Villiers, Canada Centre for
Remote Sensing

W. B. McCoy, University of Sas
katoon
‘A poor man’s remote sensing sfstem”

ielsen, Canadian Forestry/Service, Ottawa

0830 tchewan, Sas-

0845

ditions ¢
Lt Worsféld(, Canadian
Unit, Onawa N

0900 orces Airborne Sensing

Kodak Aerochrome Infra-
and the effect produced by
rs relating to data inter-

0915

0930

mounts for 35 mm. mono- and
photography”

0945
1000

AIN ANALYSES (O)

Chairman: D. F. Page, Communicatigffs Research
Cenire
F. Bonn,

P, Clement,

B. Bareilpe, C. Trudel,
itg de Sherbrooke,

Québec
“FEtalonnage au sol sur parcellgé
adiometre Barnes PRT-5 da

expérimentales de
s la fenétre 9.5-11.5

1030

scanners” N

1045 1. W, Locke, Uniersity of Toronto, Ontario
“A colour laser/h image recorder for Canada’
remote sensi

1100 G. Hasslirg Communications

ping of remote tropical regions”
Discussion
Lunch

3

1600§FR. .
()‘(_)i Ortaw
w 3 “Hig

ECONOMIC ANALYSES, PROGRAMS AND
PLANS (A)

Chairman: L. Philpotts,
cul, Qtiawa

D. Bricker, Depr.
monton
xperiments in aerial remote
engineering”

Canada Dept. of Agri-

of Highways and Tran-

1345

1400

1415
Ottawa
“The data
centre”
L. Sayn-

Forestry’ Service,

1430

Otawa

ECONOMIC ANALYSES, PROGRAMS AND

PLANS (B)

Chairman: R. Goulden, Manitoba Department of
es and Environment, Wmmpen

Cal Beiiice -
he(\l' BWwe BdMT

. Dept. of Mi
AGRIC y LTURE

R ML L5

Lardow 3115

2gs, Canada Dept. of Public Works,

g hardware and the common man”

1615 ST T Bird, University of Toronto, Ontario
“Remote sensing evaluation of environmental fac-
tors affecting the developmental capacity of inland
lakes™

1630 Dnscusslom

1645 Conclusion

1700 Break

GENERAL INFORMATION
Pre-registration

Please pre-register early by mail if possible in order to
assist the committee in making arrangements. This will
also save you time in registering at the Symposium. A pre-
registration desk will also be available Sunday evening,
February 6, 1972, in the lobby of the Chateau Laurier
Hotel.

Hotels

It would be advisable to make early reservations at the
hotel of your choice. The committee cannot assume re-
sponsibility for reserving such accommodation.

The Chateau Laurier is directly across the street from
the Conference Centre, and the Lord Elgin Hotel is just
a few hundred yards away; neither need entail use of taxis.
The Skyline Hotel and Holiday Inn are within easy walk-
ing distance in fine weather. Many other fine hotels and

)\' Jr ((Lv‘\,\u\\, C( E LL,V\SL*‘\LH-\A,'—‘

motels-arc-linked by public ..x.. 1sport todowntowr Citawa:
Parking

Four large covered parking garages are located near the
Conference Centre, as well as several open parking lots.

Entertainment

Chiefly for the ladies, on Monday afternoon from 2 to 4,
the committee will host an afternoon’s entertainment by
Jack McPartlin in the Colonel By Lounge of the Chateau
Laurier. Cash bar.

On Monday evening, from 5:30 to 7:00 p.m. there will
be a social hour with cocktails and buffet in the lounge of
the Conference Centre. Admission for one is included in
the registration.

On Tuesday evening, February 8, from 8:00 p.m. until
midnight there will be a dinner dance at the Chateau
Laurier.

Government Conference Centre, 2 Rideau St., Ottawa
February 7, 8 and 9, 1972

Sponsored by the Department of Energy, Mines and Resources, the Canada Centre for Remote Sensing,
and the Canadian Institute of Surveying

Sous les auspices du Ministére de I’Energie, des Mines et des Ressources, du Centre canadien de
Télédétection, et de I’Association canadienne des Sciences géodésiques
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APPLICATION OF REMOTE SENSING TECHNIQUES FOR

DESCRIPTION AND MAPPING OF FOREST ECOSYSTEMS A,

Since the second World War the use of aerial
photographs has played a major role in the
management of forest resources. Applications
in the fields of mapping, forest typing and
volume mensuration were soon perfected and

we can say that much of our merchantable
forest area has been inventoried at least
once. The development of the camouflage
detection film, introduced plant disease
surveys. More recently stress symptoms in
plants as result of environmental factors have
been studied. The question is no longer just
where, but also why? '

In the early 1950's Hills recognized the
value of aerial photographs for his forest
site (physicgraphiewsite) classification
sys@em. He stressed landform and surface ge-
ology as the integrating framework for vege-
tation, soils, local climate and '"site"

Aerial photographs with a three dimensional

1mage provide a way to separate signficantly
different units Jgefl e,or describe these
by field sampling “and 'to exfrapolate informa-
tion to norvsimilar sampled areas. The total
number of field investigations is therefore
con51derab1y less than in conventional surveys.
The value of each field observation is much ';
'greater, therefore both its choice and loca-
tion, and its-description and classification
are of more critical nature. (Vink,7;2§4).

$
i

A greater interest in Ferest Ecosystems is
being shown based on the increasing awdreness
that manipulating and planning of our resources
should be based on sound ecological knowledge
rather than exploitation or| primitive sus-

{ { f "
tained yield management. s . Frdom

‘- y Dt N \’“(J '{’:)

VEco,systemsM as "any area of nature

1t includes living organisms and non living

snbscances to.produce an exchanoe of materials
‘between living ‘and non-living parts (&dum,

- -




APPLICATION OF REMOTE SENSING TECHNIQUES FOR

DESCRIPTION AND MAPPING OF FOREST ECOSYSTEMS

—————— where, but also why?

Since the second World War the use of aerial
photographs has played a major role in the
management of forest resources. Applications
in the fields of mapping, forest typing and
volume mensuration were soon perfected and

we can say that much of our merchantable
forest area has been inventoried at least
once. The development of the camouflage
detection film, introduced plant disease
surveys. More recently stress symptoms in

plants as result of environmental factors have
been studied. The question is no longer just

 The value of each field observation is much N

In ﬁhe early 1950's Hills recognized the

— value of aerial photographs for his forest

) classification

oGSt e
(SO rapalre —5n

- sys@em; ﬁé éiressed landform and surface ge- -

ology as the integrating framework for vege-
tation, soils, local climate and 'site". -

Aerial phctogféphs<;1th a three dimensional

1mage provide a way to sEpafaEe sigﬁficantly

different unitstngggfiEebgg describe these

by field sampling-and 'to extrapolate informa-

tion to no similéf(éamplgd}areas. The total
number of field investigations is therefore
considerably less than in conventional surveys.

greater, therefore both its choice and loca-
tion, and its-description and classification
are of more gg;;igglinatg;gjg_jyiggl_}géf).

A greater interest in Fewest Ecosystems is
being shown based on the increasing awdreness

that manipulating and planning of our resources

should be based on sound ecological knowledge
rather than exploitation or| primitive sus-
tained yield management.
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VLEcqﬁystems ar-e=defHn
that 4ncludes living organisms 4nd non living

#&d as "any area of nature

ubstances /to.produce an exchdnge of ‘matrerials

between living and non-lfving parts (edum,
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A Soseriocoon oo FEEBst ecosystems #2FERSER
I Lo oo sasodoon a study ol the eaviron-
peital and biotic factors.
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Time-lapse photeography or sensing provides

us with the fourth dimension and enables us Ao Ol
~ | R
to study the dynamic aspects of an ecosystem

2 —h@%+§?{%k“aﬁwr'
over long or short time intervals. | e

J

H

RN ;(T?e’developnent ogﬁpassive qnd qé%ive/i;;ggig
_%____i%T_ technictzs in the’ varigus portions of thé
\{“ﬁ électramugnetigﬁspectfum@;%ro,/ultf;-viblet
4 to microwave gfovi&g us #rith/a new kind of

iufg ma;*ongy@late  tog%hégéurﬁékifé% ;he “
(o)

S Sl I % | 4 2 2 %
&’«3.,1 cQ anc vegecatdon and its environmént.
M- 3

Mery @r environmental parameters can only be
ITeasibly studied and mapped with these remote

sensing techniques,

9 wndl  shdntosms Lone !

-

Photo interpretational elements of an

eccsystorn.

g M M DAL @(@w«.»p-'{% /

F . % g Relie’f: Changes in siope and rei.ef wsvally - /
< e A ot -~ e 0 a s \_..'_:‘H,A.y ”
: [ indicate a change in ecosysteﬁ?\ = : 57LV7L@ 455 -
S A» ‘ Vel o e g 3
- f’z’&‘“\“ oq0 LR prosA o oAdca st e lieT hwdenly hoipn
Od = WOSA Cacorg B bodbapelt G ) :

L.
P

o _,\
e Ydrvnoen 0100 in Dty oo bt b ohophl
A & onbapmad  wodad

Rerie i

exageeration of the sterecscdal can be in-

N

fluenced by changing the base-heiphc rocic

(adrbase~between-points—were=COmsre ot .
l pietures~were-takem~over-fivanpg-lradent ;. A
| normal angle lens will provide »ifcl:c

exagreration, the super wide anvie acout
three times as much. The latter lens o:zat

provide more easily interoretable irages in

~areas with a extremely f.at topography.
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-. )\, (AN L’/\ f‘ [ J vr’\’\/\~”/‘ g "'\-/Q/‘"-er'* ; ‘;/)“' (Jamljlll (u'l!ﬂ\-\

& i)banﬂﬁ i) ﬁ&mdiﬁwn. Vnmuildgy

,Lfﬁdfézﬁgza;aLPa*eﬁi-mﬂiﬂriaZ:

s
A

Identification of landforms on aerial

photographs is based on specific relief and ?

S — surface configuration, while drainage :
pattern may be of assistance. Knowledge of |

-— the geomornholoocv of an area nrovidee 11e vod +Th
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7 N / v . /
e caprdot expect’ too much rozhﬁténnlng /
”“*““L“*‘pyp imaged which do”not provide a tHree

*  dimensional model
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Drainage: Changes in drainage conditions are | SAat 2
- ' b % > A (&4 ) ——
reflected by changes in vegetation ard soil — = —
development. Analysis of drainage systems : '
p y & Y ’ ) Sask M@ g,

—— the structure and composition of rivers,
creeks and gullies can be very indicative of

—— the underlying bedrock and the type of suriface
and sub-surface materials, textures and land-

~ forms. : B e i
R , ; ‘ 5
The development of peatianda A ﬁ._tNeaLiy w~¢g&ah¢rﬁﬂ(
~— ecosystems is closely linked to drainage con- et e ¢
ditions and flow. As these areas are usui..y 7 - el E p ;
extremely flat and relief cannot be analysed - < o] 7 WAdenlin O
. i ies we have to depend : B! = oot ombotrophe .
on smaller scale imageries we nave L penc
N " more on drainage and vepetation analysis for
 mapping of ecosystems. . ; B -
: C Vi) w
On the basis of shape 7 \0{/\ _ . 4 |
Our eyt AL Ay o,

~_ and c&$ iguration gQr, peat landforms, like
palsasy ribbed fens “and black spruce islands

IS - a very detailed drainage flow map oftern can

be made and unknown water divides mappec. N dede e . YA G eaadi

Vegetation: If properly analysed, vege e
can be an important indicator of an ecosy h%,§4¢c(h;r¢bﬂ¥9rc

Vegetation composition is strongly inriuenced
by such parameters as climate, microclimate,
slope, drainage conditions, soil profile

aeve¥6Pment, nutrient status an 1so very
Seénsitive to disturbances by human beings

I (e.g..logging, air pollution), animals
(grazing, browsing), diseases and
————— _ especially, fire. -

For the purpose of
mapping and understanding ecosystems we

therefore need to analyse and map the distur-
bance history. In the boreal forest zone, g }
forest fires have influenced most of the

————  Vegetation types.- e — e —_—
. On the basis of photoin- o R et
terpretation of small panchromatic images /777
s = (Fig. 5) and limited fieldwork, we can > .
estimate the age of burns and map fire //// (@\
DI .

 boundaries. Py n Ot O Al T

In some areas we are able to

reconstruct the fire history over a period ——::Eéi’fk\;» ////
sl g wen
e

of 100 to 200 years.

eeee——— As our »‘: -
ohotographic data of the&;nvironment do not 1 g% b ‘{“ii L iR
5 o o ‘ . T AT
0 pack much further than’1920, we have to JON- YU -
|

a
T

pend on other techniques to approximate

depen
forest succession




[ = ~5 d5 11 We NDave a Ccross sec-

tion of maybe 100 to 300 years of forest
S ) e e R s N

= A A common mistake in many land surveys! is the
'|  indiscriminate use of vegetation bouqdarles,
. 1 as soil or site boundaries. If the
| difference in vegetation is not supported
— 1 by relief or drainage Zisfifiewenee the —
boundary must be checked carefully as it RS Y Al

— | often has been introduced by old forest fires.— lgi*w
;7% Lo J{E (C‘Af}f‘ Q\»\ ot Q’QAOLQ -

e

Climgle: 1is characterized on the basis of
________  parameters Wthh are usually measured. above
the surface near weather stations. There are
"L also other climatic indicators in‘the form of —— — e
‘ ecosystems and the changes taken place in
—————— these as reaction on climatic changes. — —— e

19 4 mapped/for'example the southern .
*‘7"M‘T%’ encés Of rlbbed fens and co pseﬁsc ks L o e AT
f e;ﬁés Al d p at }Jﬂateaus/;r Manitoba ) ,
1 skatch sm 11 gb:éﬁ’a; ial A —— 4,_"4e4eega%ﬁiﬁﬂfﬁ?ﬁﬁe

. otographs and foupd hlgh corrélation with
OQC me%n annuaf isotherm. "

: lta
a Cal (1969) sznpd d‘,fcrcnf9 ﬁ}rﬁZoét o
xgi zzn a and s reﬁﬁ Odlm S T .
s’pnl As expec ed.

Zoltai

. Some
micro climatic conditions can easily be mapped
on aerial photographs such as the difference
between north and south facing slopes, the e -
influence of water bodies on vegetationA” To

. study micro climate the infrared scanner
flown at low altitude can provide excellent

~  information. Murtha (1971) examined the _

temperature fluctuations of a planted area

—————— by means of repetitive infrared scanner -_ — —

imagery. Frost pockets could be related to

~  poor growth - - e S

Climatic inferences

"~ over a period of about 300 years based on — =

time-lapse interpretation of permafrost are

dlscussed in detall later '~ in this paper- . ‘“‘

Lunnq organisms: Animals, insects, e
operate as a part of an ecosystem. Man how- - S

cver tends to change the ecosystems for the chode 14 - ( N ¢
A production of energy in a form he desires. [ - I A—
Influence of man therefore tends to be abrupt N B A AN

and destructive. His practises, like cropping,

grazing, logging, transportation etc. can

therefore easily be mapped and studied by

. -aerial photographs or remote sensing SRR EE———
tecﬁnlques even ‘on ultra small scale 1magery. g |1t 200000

—— The study of organisms living in balance with
nature is far more difficult with remote
sensing techniques and to obtain results very "
large scale 1magery seems to be necessary.

. .




Time plays
an important role in the complex 1nteract10ns
of an ecosystem. Tho 7" i

lo understand these changes
adequately, time-lapse remote sensing is
essential from high and low altitudes.

Without repetitive aerial photography or
ERTS imagery, long term and widespread
change would be difficult to assess,.

/ m arlson ‘of repetitive da}ly,fllght lma%éz o

9 i fraredfécanne
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seyi cosystems.’
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he ¢ stﬁhy of ‘forest! «

. : NS /STAIPIES ,Agﬁgﬁfﬂuw,_:;;?‘zf_; WAL W
During 1971, three areas in Manitoba were ¢”‘—"’i

studied. Areas No. 1 and 2 are in the
Mld Boreal area No. 3 1n the North Boreal

Area 1l: Limestone Bay - Warren's Landlng
Area (about 400 sq. miles)

Objective of Study: 1) To map and measure
the occurrence and melting of permafrost and
to relate it ‘to environmental factors. 2)

Methods: A detailed evaluation and mapping of

the elements of the landscape was done by
means ofraIrphoto—lnterpretatlon and limited
selective field sampling. ~ " =

S— m_imp/pawihww M

drainage flow (Fig. 3)
- vegetation .
- fire history (Fig. 5 and 6)
- permafrost occurrence
- geomorphology

A comparison of 1947, 1967 panchromatic
photography, at scales approximately 1:15,000
and 1926 oblique photographs was made to

evaluate and measure the changes in vegetation

and permafrost bodies. These results were
mapped and related to the above maps. )
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Present permafro
occurrences were most abundant in the nedlum
deep peats.

About 257 of the once

occuring permafrost in the area, is still
present.  Most of the melting occurred simee

100-150 years before—present (B.P.). -
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types of collapses were noticed: a

les, ({a cent

%P %ﬁléx collaps§ around very smallypeufggigg

__#gégg*ﬁlThe rate of collap31ng WYaried from

~ 0-30 meters per 20 years; collapse edges
showed a rate of 15-25 meters per 20 vears. #

— M TForest fires did not influence the rate of

collapsing measurably; only on two occasions

~complete and sudden collapses were noticed
after a burn.
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Area 2: Wekusko Areh (about 9 sq. mlles) ‘dgggz,
Z

Objective of the study: To evaluate high

altitude multi-band photography for forest
— . site clagsificaticn and bio-physical land

c13351f1cat10n.

Methods and Materials: The study area was

— flown in -the summer of 1971 by CF-100 air-
craft at 21,000 ft. with 4, 70 mm. Vinten

cameras with 3" focal length. Film-filter
combinations used were:

Color infrared with W-12 filter =

Black and white I.R. with 89-B filter B

= Black and white Tri-X with W12+44 filter A

9" x 9" aerial color w1th NAV filter S

The photo-interpretational elements of the
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~ landscape were analysed for thrggﬁiihn,
filter combinations r
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V““Oﬁ“ﬂ“”4 <4 1:150 ,000) would be very Sserulin
" for blo—phy81cal land classification of

—— Noryhern Canada. R
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Southern Indian Lake; Missi Rapid -

Area 3: .

: South Bay - 60 line miles
o e ;e _7«_,_,’—'—’—__'— = M)
Objective: Evaluation of infrared scanner

imagery (3-5u) for interpretation of forest

sites with special reference to permafrost

ecosystems on mineral and organic soils.
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% High-altitude multi-band photography

especially the color-infrared (W—d2=filter),

can be used as basis for a fast and
accurate forest site classification. This

material-would-be very useful for large

northern ecological surveys like a bio-
physical land classification.

~‘*w~“<-57)~7' Thermal-infrared imagery (3-5u) proved . —
to be of relative little value in

- 'mapping of permafrost and better results
b were obtained with panchromatic imagery.

yl  Lees /(a}mc »\r/owcué-nw o toiddl  Covne bilaf

B kAJ\ AL, ,_/ on a
diurnal or seasonalybasis will give new |

-dimensions to forest ecological studies.
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