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by S. Kojima	 and G.J. Krumlik
Canadian Forestry Service
Northern Forest	 Research Centre
Edmonton, Alberta

INTRODUCTION 

Over the past	 quarter of century, the consumption of forest pro-
ducts has drastically increased 	 along with the rapid socio-economic
growth of modern society.	 This	 trend will likely continue for
the foreseeable	 future, generating a heavier demand for the limited
supply of forest products.	 Furthermore,	 man's ever-expanding
social activities have created various kinds of land use conflicts
that are inevitably apt to 	 reduce the area of forest lands.	 Manis now facing	 a	 difficult task, never experienced before, in
terms of forest	 resource management and utilization, which re-
quires his serious concern	 and efforts.	 He has to	 satisfy thesocial demand.	 On the other hand, he must protect 	 forests from
a total exhaustion due to unscrupulous depletion. 	 He has to
maintain the renewability of forest resources to guarantee a	 con-tinuous supply not only for	 himself but also for future generations
yet to come.	 This seems to	 be a	 time of	 challenge	 to test hisintelligence,	 r es p onsibility, and moral integrity.

In order to cope with the problems and to develop improved forest
management techniques, it is indispensable to have	 a better under-standing of the	 forest as an	 ecosystem and to obtain accurate
knowledge of forest ecosystems' structure, function, behavior,
and ecological characteristics. 	 It is als0 important to have	 an
ecologically sound classification of forests to provide an
ecological framework and guidelines for forest management and
practices.

In the Province	 of Alberta,	 thanks to the	 Alberta Forest Service,recently a new	 research project has been 	 initiated	 to establishan ecosystematic	 classification of forests, that will provide 	 an
ecological rationale for improved forest management 	 and practices.
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T his pap e r p rim a r ; 1 y ; n ten d s t 0 des c rib e the pro j e c tin s 0 m,e 
detail together with a brief review 0f forest land classification 
in Alberta. 

A REVIEW OF FOREST LANID CLASSIFICATION IN ALBERTA 

A 1 t ho ugh, a t pre sen t, Alb e r t a i sa" boom i n 9 II pro ViR C e for e Re r 9 y 
res 0 u r c e s, for est r y i sal so a v ita 11 y i m:p 0 r tan tin d u s try. I ndee d , 
a n are a 0 f a p pro xi m:a tel y 390, GHHD k m 2, 6 (]) % 0 f the tot a 1 area 0 f 
th€ province, is classified as forest land, an~ Rear1y 70% of it 
is considered to be prodl:Jctive forests. TAe total vo1urn3 of 
tim b e r 0 f t he pro v inc e wa s est i mat edt 0 be 1. 5 b ill ion m' ( Alb e r t a 
Forest Service 1968). Forest products in the province a,mounted 
t 0 $ 85m ill i o,n for the 1 9 7 5 - 7 6 f i s cal yea r (A 1 b e r t a Ene r 9 y and 
Nat u r a 1 R e so U r c e s 1 976 a ) . 

Attem~t to classify the forest laRd in Alberta can be traced back 
as early as -1937 to Halliday's paper aRd map (1937), which Wias 
p r ec e d e d by W:e a v era nd C 1 e,m e'n t s (1 92 9 ) . Bas eid 0 n t A e c 1 i rna x 
formation of Clements, Halliday recognized three formations for 
the province, i.e. tt!Hl,dra formation, grassland formation, and 
forest form.atio,n. Tne forest formation was su,bdivided iRtO tl'lree 
for est reg ion s, i. e. bo rea 1, s u ba 1 pin e, and m,o n t a n,e for est reg ions . 
The for est reg i 0 n s w,e ref u r the r s u bd i v ide d i iii t 0 s e'c t ; 0 n s : fi ve 
sections for the boreal forest region, and one section each for _ 
the sub alp i n e a r:J,d mo n tan e for est reg i 0 r:J S • Hall ida y 's c 1 ass i f i cat i Or:! 

wa s s u c ce ed e d a r:J d ref i r:Je d by R oiwe (1 9 5 g, 1 9 7 2 ) . P r i mc i pal 1 y 
fo11o,wir:Jg Halliday's original map, Rowe sl:Jbdivided th,e borea~ 
forest region into three subregions. He recognized eight sectior:Js 
for the boreal forest regior:J, and or:Je section each for the sub-
alpine and montane forest re~ions of Alberta. These studies ~ro-
vided an excellent op'portuRity to obtain a broad overview of 
for est s 0 f the pro vi r:J c e . T hie y h a v e be e n ext en s i vel y use d a r:Jd 
referred to in variol:Js ecological as well as forestry studies. 

After W'or1d W,ar II, a growin'g demand for wood products necessi
tated an aCCl:Jrate assessment of forest resources ir:J the provir:Jee 
sot hat rna n a ge!ri1le n t p 1 an s aim i Iil gat sus t a i ned y i e 1 d co u 1 d be 
developed. Ilil thie early 1950's, the Alberta Forest Service ir:\i-
tiated a forest inventory program and started a full-scale survey 
off 0 res t 1 a n-d i r:J t h'e pro vinic e . A s are s u 1 t 0 f t his, by t hie 1 ate 
1 9 5 0 ' s , forest cover type maps at a s cal e of 1" = 2 mil esc 0 v e r i n 9 
m 0 s t for est 1 an d s w e-r e c om,p 1 e t ed a Rd t!>e c a me a va i 1 a b 1 e for for est r y 
rna n a gem en t p 1 a, nn ir:J 9 and p r act; c e s . The pro 9 ram was c omp 1 e t ed 
i n 1 9 6 2 (A 1 b,e r t a F 0 res t S e r vic e 1 968 ) . 

Qurilil'g tne early 1960's, rapid socio-economic deve1opm.ent of th,e 
cour:Jtry resulted in various levels of land use conflicts threugl'l
out the province as well as Canada. T0 resolve sucl'l conflicts 
a r:! d to dec ide t he be stu s e 0 f 1 a nd res 0 u r c e s, i twa s f e 1 t t ha t 
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an accurate knowledge of the capability of lands, their location, 
and extent was necessary. In the early 1960's, the Canada Land 
Inventory program was initiated to meet this demand. It was 
endorsed by the Agricultural Rehabilitation and Develo~ment Act, 
established in 1961. It was a land capability evaluation for 
different land use ~urposes to provide essential information on 
land ca~ability at a reconnaissance level for land use planning 
by various levels of governments. The broad objectives of the 
C.L.I. were to classify lands for their capabilities and to 
obtain an estimate of their location and extent (Department of 
Regional Economic Expansion 1970, McCormack 1972). In 1964, 
the Province of Alberta participated in the program. The land 
capability classification for forestry was carried out by the 
Land Classification Section, Alberta Forest Service, in cooper
ation with the Canadian Forestry Service. Ap~roximately 75% of 
the forest lands of Alberta was covered by the program. Ninete~n 
maps at the scale of 1 :250,000 were completed and published. 
The program was terminated in 1973 (Proko~chuk and Archibald 1976). 

In Alberta, as a continuation of the land -inventory, the Alberta 
Land Inventory was established primarily to cover those areas 
which were not mapped by the C.L.I. This ~rogram is being under
taken currently by the Resource Inventory Section, Alberta 
Forest Service. It is ex~ected that the previously unmap~ed 
forest lands will be covered by this system by 1979. 

In the late 1960's and the early 1970's, the concept and approach 
of the C.L.I. evolved to a new land classification syst~m, namely, 
b;o-~hysical land classification. It is a multidisciplinary 
appr0ach of land classification, aiming "to differentiate and 
classify ecologically-significant segments of land surface, 
rapidly and at a small scale (reconnaissance survey); it is to 
satisfy the need for an initial overview and inventory of forest 
land and associated wildland resources" (Lacate, 1969). It is, 
therefore, a quite efficient way to cover large areas within a 
limited time. In Alberta the system is being adopted by the 
Technical Division, Alberta Department of Energy and Na,tural. 
Resources, to carry out land capability studies for sp~cial land 
use assignment stucly areas. Such areas have been and are being 
mapped at the scale of 1 :250,000 (Alberta Energy and Natural 
Resources 1~75, 1976b, 1977). 

The Canadian Forestry Service, in cooperation with the Alberta 
Institute of Pedology, has been involved in a bio-physical land 
classification of Banff and Jasper National Parks since 1974. 
It is expected that the en~ire paiks will be mapped at the scale 
of 1 :50,000 when completed by 1980 (Holland, 1976). 
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The rea r e ·1IJU.m e r 0 U s v e get a t ion a s we 1 1 a sec 0 log i cal stu di e son 
the vegetation of Alberta, conducte,d by the res'earcl!! grou,p>s 0f 
the u n i v e r sit i e s 0 f A 1 be r t a a nd· Cal gar y . fA ve get a t i 0 n mea:p> 0 f 
fA 1 be r t a has bee n c om,p> , e ted and p> u b 1 i s he d (No r t h, 1 96 9, 1 9 7 6 ) . 

Thr0ugh those vari0us studies, a consiclerab1e am0unt of kn0,w1edge 
has a c c U,ffiU 1 ate d, pr 0 v i din 9 a n 0 p> ,p>'o r tun i t y to 0 b t a ina tDe t t er 
o v e r vie w 0 f 1 a n,d res 0 u r c e s 0 f t he p> r 0 v i Ace. S u c h knoM 1 e d 9 e a n cl 
i n f 0 r rna t ion are e s p>e ci all y use f u 1 to dec i s i 0 r:l -rna ki n 9 ar:l,d p 1 ar:lni A 9 
p>rocesses ancl solving land use conflicts at th,e regional level. 

H owe v e r, from the for est r Y p>o i n t 0 f v i e,w, i t wa sst r 0 n 9 1 y f e 1 t 
that a somewhat finer and m0re elatDorated c1assificat10n as well 
as large-sca1emapp>ing were desirable for f0rest manageme~t an~ 
daily op>erations. The informati0n obtainatD1e fr0im the p>r,evi0us 
stu die sse em edt 0 bet 00 gen,e r a 1 a nd n 0 t s u f f i c i en tin mo s t cas e s . 
For ins tan c e, a 1 an d p> a t te rn s h 0 w'n i n 1: 250 , 00'0 map> sis GjU it e 
br0ad ar:l,d not necessarily ho:mo,gene0us in t'e,rms 0f f0rest veg'e-
tat i 0 n , soils, a ncl forest p> rod u c t i v i t Y . One 1 a n,d unit iI'iltlil,e 
map>s may ir:lclude a certain diversity of forest eC0systems, each 
0f which may reGjuire different types of the forest 0~erati0~s. 
A 1 s 0, del i ne a t i 0 n 0 f 1 and un its may n 0 t be ne c e s sa r i 1 y a d,e'Gjua t e 
e c 0 log i c a 11 y . It should !D.e me A t ion ed, h0 w'e v e r, t h a tUli s is not 
due to inherent defects 0f'the system itself ~ut due to differeAt 
objectives of the p>revious studies, because m~st 0f them were 
intende~ to C0ver large areas Gjuickly for an initial overview 
a tar e con raa iss a n'c e 1 eve 1 . 

F 0 r t tile p> a s t f e'w yea r s, t hie' A 1 tDie r t a Fore s t Se r vic e h,a s tDlel,eln 
c0ntemip>latiAg thle deve10p>m:e'At 0f a new classificati0n systlem 0f 
f0rests, a p> 10st-rec0nnaissa"n,ce ty,p>e classificati0·r:l t,hat ,w,.0uld be 
ecologically s,o·uncl ar:l·d m:or,e slp>:ecifically s'uitab':e for fo.r1est 
ma,n.a,gem.entp'urpiQSes. In 1976, an agr'e,e1me:nt w,as reach,e,dblet,wiee,n 
t h·e A 1 '!Die r ta, For est S e r vic e a n,d Hl,e Can ~ cl, i aln F 0 r·e s try ,S,e r vic e, 
whereby Ulle Cal'l'ad,ian F0restry S,ervice w,oulcl un,dertake a r:es'eardl 
p> r 0 j e c t, 0n a C 0 s t - sh a r i n 9 b,a sis, to d eve lop a nee 0 s y s t eima t ; c 
c 1 ass i f i cat ion 0 f t h,e fore s t s 0.f A 1 b·e r t a . I twa sal s 0 a 9 ,r·ee d 
that the system w·ou1cl basically f0110,w the cOlilce'p>t an,d a:J:)p>,r0ach 
o f !D i 0 9 e 0 c 1 i:rna t 01 0 9 y, de vel o'p>ed and est a b 1 i s h,ed by V. J. K raj i na 
oft he Un; v e r sit y 0 f B r i tis h C 01 umib i a . 

BIOG.EOCLIMATIC ECOSYSTEM CL.ASSIFICATION 

Sin c e we ha v e ~e end ire c t 1 yin vol v e din . the p> r 0 j e c t, i tis a p> -
p> r 0 p> ria t e fJ0 r u s to cl esc r i !D e the pro j e C tin some de t ail. T h,e 
project was initiated in 1976. Itis a f0ur-year p>roject to be 
comp>leted by 1981. Its objectives are: (1) to classify Alberta 
into biogeoclirnatic Z0nes and to p>r0duce a zonation map> at ttile 
scale of 1:1 million, (2) to classify f0rests of the p>rovince 
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into ~lant associations (sensu Krajina, 1960), (3) to analyse 
forest-environment relationships, (4) to ~rovide ba~ic inform·ation 
on the plant associati~ns in terms of their structure, ecological 
characteristics, and ~otential for forest production, and (5) 
to prom0te application of the classification in forest management 
and research ~ro§rams. 

Before §oing into mere detail, however, we s~ould make one 
~oint €lear: the ~i~ge0climatic classific~tion is n~t a land 
€la·ssificati0nmut a,n ecosystem classif"ication. Let us ~ri'efly 
discuss the ecosyst~m contept. Ecosystem, first proposed fuy 
Tan s 1 e y (1 935 ), i sac om,p> 1 e x of ~ i 0 tic and n 0'n fu i 0 tic c olmp 0 n e n t s 
o€cupyin§ a definite p>lace on the earth. Within an ecosystem, 
all the co mp o·ne n t s are . c los ely 1 ink edt (') get he 'r and mu t u all y 
i n t era € tin § , for min g ani n s epa r a fu 1 e we fu 1 ike net W;0 r k . Ene r g y and 
material flow in and out of it. It rests upon a dynamic equil-
i b r i u,m 0 rap> ~ r o'a € he sit . I t c han g e s, e vol v e s, b e come sse n esc e 1'71 t , 
and rejuvena'tes. Ve§etation is a part of an ecosystem. It 
is not only glover-ned my other compHHlents of the ecosystem, it 
a 1 s 0 § 0 v ern s them: hen c e, i t d e fin est h'e c h a rae t e r i s tic s 0 f .t h e 
ecosystem to a certain extent. A f0rest is one kind of ecosystems, 
characterized fuy the ~resence of trees dominating the ve~etation 
plortion of tne ecosystem. It is one of the most complex eco
systems in the terrestrial environment. 

Although ecosystem is a concep>tual entity per se and may oe 
difficult to discern as a whole, we'could assume t~at vegetation 
a s w'e 1 1 ass 0 i 1 are a tan g ; ole for m 0 f the e c 0 s y stem, i. e ., a 
total exp>ression of intricate internal and external ecological 
~rocesses. Should this assum~ti0n oe correct, then we coulcl 
further assume that by classifying vegetati0n we are in fact 
classifying ecosystems as they are manifestecl in the form of 
vegetation. This is the rationale for using vegetation as one 
of the important criteria for ecosystem classification. 

However, from the practical point of view, ecosystem, when used 
in our classification, connotes the smallest unit of vegetation
soil complex; hence, it is synonymous with "oiogeocoenosis" 
(sensu Sukac~ev 1944, 1958). Similarly, a forest ecosystem is 
a segment of forest in which vegetation ancl soil are homogeneous 
throughout and which can be distinguishe~ from others by different 
vegetation structure and soil characteristics. 

Throu§h the course of the project, biogeoclimatic zones of Alberta 
will be identified, described, and mapped at the scale of 1:1 
million. A biogeoclimatic zone is a high level of generalization 
of ecosystems. It is a geographic segment of the earth surface, 
characterized by thtee major parameters, namely, macroclimate 
(regional climate), zonal soil or predominant soil-forming pro
cesses, and climatic climax vegetation. To a large extent, it 
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i s \:l rim a r i 1 y a \:l rod l:l c t 0 f t h·e rna c roc 1 i mat e w 1:1 i c 1:1 d e t e r·m i Iil,.e s a 
COl:lrse of soil and veg,etation develo\:lment. How.ever, ir:l IDractice, 
i tis ide r:l t i fie d by the c 1 i m'a tic c 1 i rna x veg eta t i 0 iii tha t de w e 10 ID s 
o n me sic ha bit a t s . S l:l C h v e'ge tat i 0 r:l i s \:l res l:l,ma ,b 1 y t l:1ie b·e s t 
ref 1 e c t ion 0 f t he mac roc 1 i rna tic i n flu e n c e s . I iii 0 t he r wor·d s, a 
b i0 ge o'c 1 i rna tic Z 0 Ae i s a g'e,o gr a phi cal ext e·1il t wlil i c til can b:e d.e -
lineated by the same climatic climax vegetation. 

SiAce a biog.eoclim·atic zo'n,e cevers a broad g,eo·gra·lDl:1ical ar,ea, it 
i s n·e c e s sa r il y I:1le t e r o'ge n·e CiN:J sin ed a'\:lh icc o·n,d i t ion s, Hal s, i Iil 
vegetation as w,ell as soils. It incll:Ides, th,er·efore, ma'!ily.ki!il·ds 
0f ecosyste:m,s, raAging from tlil,ose on dry rock ol;Jtc·ro'IDs to wat:e,r
saturated w.etla·llds. Forest \:lro·dl:lctivity is also var~abl·ew;Uli!il 
a Z0Ae, from Iilighly pro·dl;Jctive to \:loorly ID'roductive forests. 
Such diversity, however, can be classified on the basis ofs~m~le 
\:llots represeliltirrg different ecosystems. Plant association 
( sen s u K raj i !il,a, 1 9 6 Q) may s e r v e a s a bas i c u nit 0 f t 1:1 e c 1 as s ; -
fication. 

A P 1 ant ass 0 cia t ion i s t 1:1 e fun d a,me n tal u nit 0 f t he e cos y s t elm 
classification. It is the smallest unit discriminable floristicalll 
a s we 1 1 a s e I:'IV i r o'lilme A tally. I tis t 1:1 e s rna 11 est h 0:mO 9 e iii eo l;J sun; t 
derived from sam'ple \:l10ts tRat l:1ave similar veg,etation strl:lchre 
a Iil doc cur r e \:l'e ate d 1 yon s i mil ar h a:b ita t s . T h us, i tis homo g'e·n e 0 l:I S 

als0 from the standpoint of \:lotential forest IDroductivity. 

P 1 ant ass 0 cia t ion will be ide n t i fie dan d de s c rib e d for t h·e 
for est e d b i o·g e'o c 1 i rna tic Z olile s . T 1:1 e des c r i ID tie Iil W; 1 1 i 'n c 1 l:Ild e : 
(1) vegetati01il ch·a,racteristics: s\:l,ecies cOlm'\:lositio·n of Ml,e t'ree, 
shrub, l:1erb, an·d moss layers, assessment ef coverage of eCi·cb 
s \:l·e c i e s, a n,d f r e <!ll:le'nc y and d'olm i Iil a Iil'C y 0 f sIDe c i ,e s; (2) e,lil N i r O'lil -
m,ental cl:1aract.eristics: physio·graphy and t'.O·ID,o'gra.IDtily, type of 

. \:l,arent m,ate·rial, physical an.d clil,emical IDr0.ID,e ,rties of sonsi'lil
cluding textl;Jre, pH, catiolil exch.ariLg,e capacity, amo,ulilt 0f mr~jor 
exchangeable ca,tio·ns, organ~'c carb,o,n, nitroge·n, available 
\:lh'0Sph·or'us, b,a'se satl:lration, hygrotop:le, tr0:ID,Iil·otop:l,e, tYp:le Ci'lild 
th i c k ne s s 0 f R'l:Ilmll:l s, pro f i 1 e d.e s c r i ID t i Olil a Iil d s 0 i 1 c 1 ass i fi Cra t ,i Olil ; 
(3) f0restry cha·racteristics: Iill:llmlb,erof trees ID·er l;Jlilit ar·ea, 
to tal vol ulme ID,e run ita r e,a, m,ea n alil'lill;J ali Iil c r e.mlellil t, si t ei Iil,d,e x, 
alil,d stal},d a·ge. Characteristic s,ID'ecieswill b'e d'etermin.eda·r:l:d 
1 i s ted , which m,a.yb,e u s e·d as key Sp:l'e c i e s to i clelil t i f y t h.e a s s·o c -
i a t ion s . Suc c e s s i Olil'~ 1 t r e Iilcl 0 f v e g'e tat i Olil wi 11 b,e dis c us s·.e d . 

u S ~ F U L N t: S S 0 F T H t: B I a'cst: oeC L IM'A TIC 11: COS Y S T t:M C.L 'A S S IF I CAT I eN 

The b i 0 geo c 1 i rna tic e cos y stem c 1 ass i f i cat i Olil, wh e n est a b 1 i s'hred , 
p:lrovides a ratiolilal classificatiolil of forest ecosystems at a 
9 e n era 1 i zed 1 eve 1 (i. e. b i 0 g,e·o c 1 i m,a tic Z 0 Iil e s) a Iil d cl eta i 1 e cl 1 eve 1 
(i.e. plant associations). It also p:lrovides ~asic information 
on vegetation strl;Jctl;Jre, environmental characteristics, forest-
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environment relationshipls, and forest procluctivity. Such infor
mation will be of a great value in understanding forest ecosystems 
and their behavior, hence, will be used as ~uidelines how to 
plroperly maniplulate forest ecosystems for man's ~enefit. This 
kind of study, incidentally, enumerates the ecological assets of 
the province. 

A s a b r 0 a dec 0 1 0 ~ i cal f r a m:ew·o r k 0 f the pro v inc e, b i 0 ~ e 0 c 1 i mat i c 
zones provide t~e ecolo~ical rationale for developing regional 
forest management policies, including develeping policies for land 
use all 0 cat ion, ass e s s i fIC] p.'o t en t -j alp rod uc t i v i t Y 0 f for est sin 
are ~ i 0 n, est a b 1 ish i".g s ee,d colle c t ion a n,d b r ee din 9 zone s, 
s e 1 e c tin g b'e s t - pl'e r for min g t r e e s f 0 r are 9 i e til, des i ~ n i n ~ and d e -
veloplin~ tree imp:>tovement pro§ra,ms, and coordinating and cc!)r
relating future research efforts related to forestry in the 
province. 

The p:>lant association, on the ot~er hand, will serve as an oper
ational unit. It provides site-specific ~nformation on forest 
ecosystems, hence, it is useful in develop:>ing and deciding forest 
man age me n t p> r act ice sat a n 0 per a t ion all eve 1, inc 1 u din 9 s e 1 e c tin § 
best-performing trees site-specifically, predicting species 
competition, prescribin§ thinning and fertilization programs, 
plannin§ prescribed ~urnings, designing harvesting techniques 
and logging operations, predicting course ef ve~etation succession, 
and decidin§ the best use of land facets ecologically. It also 
provides some §uidance in predictin§ conse~uences of man's impact 
on forest ecosystems. 

SUM'MARY 

Lack of an adequate system to classify forests in Alberta has 
necessitated developin§ an ecologically sound classification of 
forest ecosystems. A research project ofObiogeoclimatic eco
system classification is currently in p>ro§ress. The project, 
when complleted, is expected to establish an ecolo§ical zonation 
of the province in terms of biogeoclimatic zones and forest clas
sification in terms of plant associations. It will also provide 
basic information on forest ecosystems in their structure, eco
logical characteristics, behavior, and forest productivity. 
Such a system will be of a great value in developing improved 
forest management and practices. It will also be able to identify 
some problem areas and su§gest necessity of future research 
efforts. 
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