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APPLICATION OF RE}{OTE SENSING TECHNIQUES FOR

DESCRIPTION AND }{APPING OF FOREST ECOSYSTEMS

Since the second World trIar the use of aerial
photographs has played a maj or role in the
rnanagement of forest resources. Applications
in the fields of mapping, forest typing and
volume mensuration were soon perfected and
we can say Ehat much of our merchantable
forest area'has been i-nventoried at least
once. The d.evelopment of the camouf lage
detectj.on film, introduced plant disease
surveys. More recenEly stress symptoms in
plants as result of environmental factors have
been studied . Tt 

"_ 
que_ stion is no Iqn_ger j ust

where, but also "IitT
In the earLy 1950's l{ills recognized the
value of aeriaL photographs for his forest
site (pki*#) classification
€ffiI. He stressed landf o::n and surf ac-e ge-
ology as the integrating framework for rieg"-
tation, soi1s, 1ocal climate and ttsite".

Aerial photographs wit'h a t'hree\ dimensional
r-mage provide a hray to s-eparate signficantly
different trnits. to .define,or describe these
by f ietd s.ry,prrffi*fr*W"po1are informa-
tion to nor*'bimilar sampled areas. The total
number of field invedtigations is therefore
c ons iderab 1y less than in conventional surveys.

of each field observat ion is much
herefore both its choice and loca-
its. descripEion and classification
e criEical nature. (Vink, L964).
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A greater interest in.*e+est EcosysEems is
being shown based on the increasing awdreness
that manipulati-ng and planning of our resources
should be based on sound ecological knowledge
rather than exploitation orl primiti.ve sus-
rained yield managemenr. 
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tUcopystems-a:fim as ,,"rry area of naEuretLXt includes living .organisms and non iiving
y'"!,"Uahees .to preduqe gn exchrirge of ,marerials
P:!y::f, living and non-living pritr' (&er,
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APPLICA?ION OF REUOTE SENSING TECITNIQUES FOR

DESCRIPTION AND }fAPPING OF FOREST ECOSYSTEMS

0)

Since the second hrorld War the use of aerial
photographs has played a major role in the
management of foresE resources. ApplicaEions
in the fields of mapplng, forest typing and
volume mensuration were soon perfected and
we can say that much of our merchanLable
forest area has been inventoried at l-eastonce. The development of the camouflage
detection fi1m, introduced plant disease
surveys. More recently stress s)mptoms inplants as resulE of environmental facEors have
been studied. The question is no longer just
where, but also why?

In the early 1950's 1{i11s recognized the
value of aerial photographs for his foresL
site (;&gr;*sfl#e) classif ication
€+s€ern. He stressed landform and surface ge-
ology as the integrating frameworlc for vege-
tation, soi1s, local c.limate and "site".
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IdentificaEion of Jandf orms on aer 1a-L
Pho tographs is base-on ipecific relief and
surface configuration, vhile drainage
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Dra'Lrage: Changes 1a c::ainage coll6a-.i'ins -re
ref lected by changes io vei..e:at j t,n ar.- sL,i1
development. Anaiysis cf drainage syscems,
the structure and corpositaon of ::ive:-s,
creeks and gullies can be very rndic-r-ir;,e oi
the underlying bedrock ar.d the c-vpe ot suriace
and sub-surface maLe-aials, ;Jx-Lljec a:l- -ar.o-
forms,
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, The develoPn,ent of Peatiiilo
ecosystems is closely linked to dr:iieag' ccn-
dltions and f1ow. As thcsc -rreas lrg -r;:' y
extremely flat and relief cannot be anai-vsed
on smaller scale inageries rve have !o ie?el'
more on drainage and velTatation a

h- wtll* b*b,o@hqf*r.
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Vegetation: Tf properly analysed, ve!:e:aE-roi:
can be an imporcanE indicaEor oi en . i.)s :- . :t f/tctl tol"t{Ypo
Vegetation compositlon is s rronby such parameters as clinate

g1y illr ! -cnccil
, nicrocllnate,
oi1 ps1ope, drainage conditions, s roii

afi^t
1eoeve-Lopnent, nutricnt sEatus an so verysensl tive to dis turbances by hunan beings(e.g. logging, air pollution) , animals

diseases anq '
grazing, bror+sing )especially, fire.

For the purpose of
mapping and understanding ecosystems r{e
therefore need to analyse and map the distur-
bance hist.ory. In the boreal forest zone,
forest fires have influenced most of the
Ylcetation t}"p es.

on the basis of photoin-
terpretation of sma11 panchromatic images
(fig. 5) and limited fieldlrork, we can
estimate the a€le of burns and map fire
boundaries

In some areas r4re are able to
reconstruct the fire history over a period
of 100 to 200 years.
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_rs as 1t: !/e have a cross sec_tion of naybe 100 co 300 years of forestsuccess:on,

A cornmon mistake in manY land surveys is the
indiscriminate use of vegetation bou axres ,
as soi-I or site boundaries. If the
differenc.e in vegetation is not supported
by relief or drainage ffie the
boundary musc be checked carefull"y as j-t
often has been inlroduced by o1d forest fires'
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Q"lAryS&e: is characterized on the basis of
parameters which are usually measured above
the surface near \,/eather stations. There are

*. ()

-,+l also other climatic indicators i n the form of
ecosystems and the changes taken place in
these as reac tion on climatic changes,
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Some
micro clj-matic conditions can easily be mapped
on aerial photographs such as the difference
between north and south facing slopes, the
influence of \,/a ter bodies on vegetation../ To
study micro climate the infrared scanner
flor,m at 1ow altitude can provide excellent
information. Murtha (1971) examined the
Eemperature fluctuations of a planted area
by means of repetitive infrared scanner
imagery. f'rosE pockets could be related to
poor growth.

Climatic infer ences'
over a Period ot aDout 30
Eime-laPSe interPretation
discussecl in detail later
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Lgjggsg@A".. Animats, insecEs, W\&6operate as a part of an ecosysten, Man how_cver tcnds to change tlte ecosystems for theproduction of energy in a form lte desires,Influence of man t.heref ore tends to be abruotand destructive. His practises, like cropping,grazir.g, logging, transportation etc. can :'
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therefore eas1ly be mapped aaerial photographs or remore
techniques even bn ultra sna
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fhe sEudy of organisms living in balance ryiuh
nature is far rnore difficult \nith rer'1ote
sensing techniques and to obEain resulEs very
large scale imagery seems to be necessary' {tu
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1'o understand these chanEles
adequately, time-1apse remote sensing is
essential from high and low altitudes.
Without repetitive aerial photography or
ER?S imagery, fon€l term and videspread
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change vrould be difficult to assess

Time plays
..!r<'e r-n Ene comp-tex lntera ctions
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S*SE ST,I,IDIES
, three areas in )r'aniEoba were
ieas No. 1 and 2 are in the
area No. 3 in the North Soreal

Limestone BaY - Warren's Landing
Area (about 400 sq. miles)

Q.1 qv
Area l:

2bjectioe.of Stltrlg: I) .To map and measure
the occurrence and melting of permafrost and
to relate it to environmental factors. 2)

L &

ltlethods: A detailed evaluation and napping of
the elemenEs of the landscape r,Jas done by
mcans of airphoto--n:erpreEaEion and 'l inir.<i
selective f ield sampling.
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A comparison of 7947 , 1967 panchromatic
photography, at scales approximately 1:15,000
and 7926 oblique photographs vas made to
evaluaEe and measure the changes in vegetation
and permafrost bodles. These results were
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_44Ppqd and related to the above maps.
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Present permafrost
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deep peat s
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present. Most

Abo.ot 252 offrost' in the area,of the melting occ

the o
is st
urred

0-1s 0 ears

nce
i11

e

c rl U-",a c,(

- drainage flow (Iig, 3)
- vegetation
- fire history (Fie. 5 and 6)
- pernafrost occurrence
- geomorphology
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lapses were no tice
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meters per 20 yeats; collapse edges
shor,/ed a rate of 15-25 meters per 20 .vears. l7r ltJForest fires did not influence the raie ofcollapsing neasurably; only on two occasions
conlplete and sudden collapses wcre nociced
af ter a burrr.
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l4e t7nds and l/1ate"ials.' The study area was
flor.m in the summer ot 797L by CF-100 air-
craft aE 21,000 ft, r.rith 4, 70 run. Vinten
cameras with 3" focal length, Film-filter
combinations used were:

Color infrareC with w-12 filter
Black and \,/hite 1 R. with 89-B filEer
Black and r'rhite Tri-X with I^lI2+44 filter
gtt x gtt aerial color r^/ith NAV filter

o' ol 9l^:"1-l- \3

2bjecti.ue of tke study: To evaluare highaltitude nulri-band photography for foresEsite classification and bio-physical landclassification.

3t19L-\

The pho to-interpr e ta E ional elements of the
landscape r,rere analysed for three film,
filter combinatio
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Area 2: Llekusko Areh (about 9 sq. miles)
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1:150,000) r,'ould be very useful
for bio-physical land classification of
Northern Canada.

Area 3: Southern Indian Lalce; IIissi Rapid -
South BaY - 60 line miles

abjectiue: Evaluation of infrared scanner
imagery (3-5p) for interpretaEion of forest
sites with special reference to permafrost
ecosystems on mineral and organic soi1q.
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4ho'^ ca_ oary
High-altitude multi-band photography
especially the color-infrared ({*#.€*lte*),
can be used as basis for a fast and
accurate foresE site classification. fhlg
maE€r:iatr- irould be very useful for large
northern ecological surveys like a bio-
physical land classlfication.

7

^) Thernal-infrared imagery (3-|u) proved
to be of relative little value in
mapping of permafrost and beEter results
r,rere obtained with panchromatic imagery.
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LO\ ona
ne\,rdiurnal or seasona a S I^/]' glve

dimensions to forest ecological sEudies.
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