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The Soviet period in the development of productive
forces in. Siberia is charecterized by the increase in gize
and capacity, complication of structure and dynamics in ter—
ritory development, both in the long-setiled and in the vir-
gin areas, in Asiatic Russia, which are called pioneer r&gions
{Kosmachev, 1974).

Understanding terr*tory as one of the forme of the exis-
tence of bodies and forces in Nature, organizing the develop=
ment of society, with each year we attach greater slgniflcance
to the” systematized cartographic provision not only of the
settled, but 2lso the developing economic regions. At the
given stage in the development of productive forces, systema-
tizetion is expressed first of all in the creation of series
of thematic maps and atlases, united by the idea of consecu-
tive interpretation of initial materials about territorial
combinations of natural conditions .and resources in accord-
ance with the general economic zim and definite sclentifie-
productive targets.

Only such subordination of geographical researches to an
important problem,comnected with'peanle's eccnvﬁy, leads to
the compllatlon of & series of "activaly working®™ maps of the
natural-regource potential of the reglon. Being, first of all,
spatial models, evaluation maps and series of thematic maps
(more complicated models) demand a clearly formulated task -
"anthropocentric® setting of the problem. This makes the for-
malization of imitial materials easier, both in the structural
- in the form of mathemtic formulae and sgmbols — and in the
spatial plan - as maps of the dynmmics and comnectioms.

At the present time inventory and evalualion maps are
used for creﬁting the information bamis of the large economic



district and separate territorisl-productive complexes (T2C).
The former are gqualitative and guantitative characteriza-
tions of biosphere elements, as the sim of their compilation is
- the reflection of the greatest possible volume of informa-
tion sbout the natural objectives per unit of useful map

space.

In the process of compiling evaluation maps of natural
conditions and resources, definite productive problems are pul
forward snd solved about the organization of territory for the
optimum uwtilization of its natural resource base which is con-
sidered a prereguisite for the formation of TPC. Defining the
latter, N.N.Kolosowsky streszed the following position: the
combination of productions is effective only when it corres-
ponds to the combination of the natural conditions and resour-

ceg in the region (Kolosovsky, 1958). Therefore, when creaiing
gpatial models of the biosphere elements 2nd their territorial
agcregates, it is expedient, firgt of all, to keep in mind the
functions that sre carried cut by them either in the present

or in the future: raw material, environment-forming, =esthetic,
etc. It is quite natural that maps and series of maps withk such
purposes are applcable only at & certein stage in the prepare-
tion of information for the development of territory in a defi-
nite natural-economic situation. That is why their compilation
and publication must be carried out in a very short periocd of
time and not reguire great additional labour expenditures.

As for evaluation meps, the spesd and cheapness of their
compiletion are conditioned by the introduction of mathemetical
methods and automatization in the process of information pro-
cessing (Eelner and others, 19724 wikhailov and others, 1975).
In the process of compiling inventory maps the most difficult
thing is the collection and primary processing of initial dats,
in connection with which operative series of evaluation maps are
compiled with the kelp of materials obtained by distance methods
.which are being more and more frequently applied to regearch
(Salitshev, 1975; Orlov, 1975). i

Howewver, series of evaluation m=ps of natural conditions
and resources, as a model of natural-resource potential and &
system of orgenizing activity in space and time, must decide
not only operstive problems, but, in accordance with the gene-
ral purpose, gerve s the basis for long-term planning and -
geographical prognosis (Ilyina, 1976).

The practice of economic geographical investigations,
carried out by the dgepartment of economie evaluation of natu-
ral resources at the Institute of Geography of Siberia and the
Far East, in districts adjoining the construction of the
Baikal-Amur Railway showed that the effectiveness of exploiting
the natural-resource potential without detriment to the surroun-—
ding environment %o a great extent is predetermined by the -
degree of prdvision of territory with gystematized cartographi-
cal information. The latter, expressed by series of ewaluation
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maps and resource maps in. ou:c :n.nves..:a_e,a—lons (Mikhailov and
others, 1975; Ilyina, 1975), musz ‘satiefy certsin demands, The
chief smong which are: 1) ualckkgpﬂon of specific patural- '
sconomic conditionms in pioneer regioms; 2) subordination of

2il maps to e single aim in people's ecomomy - the formation of
TPC; 3) close relatiomship with & complex programme for deve-
loping the ecomomic gistrict.

) The foregoing territories - the Ob North and the zone near
the Baikal-Amur Railway (BAM)- are typ1~al districts of pioneer
development, possessing all positive and negative features of
intensive anthropogenic influence of men on the natural complex.
The most detailed analysis of the peculiarities of pioneer dis-
tricts is given in the work by K K.P.Kosmachev (1974). Summing up
the gpecific features of the developing regions of Siberia and
the Far E=st, one must stress the fact that they are united by
a relatively high vulmer=bility of biosphere glements and their
territorial combinations, extreme reactivity and low capablility
of natural complexes towards reestablishment of desiroyed
regimes.

On the other hand, during the post-war five-year plans, in
+he sconmomic development of the examined regions gualitative
shifts took place: 1 - from the siage of developing tradition-
el branches of economy (hunting, fishing reindeer breeding,etc.y
with elements of recreation and intensive geological-survey
works to & stage of mass technically-equipped economic develop-
ment; £ - from nidizl developmeXt of'primarily extensive
character, to an intensive formation and increasing power of

~
“lve

The first of the named sfages in the development of large
regions in Siberia is characterized by such a usage of natural
conditions and resources when the resstablishment of distrubad
natural regimes (as a2 result of inflow or withdrawal of matter
or energy from the balance of the natural complex) takes place
spontaneously, that is, in the given stage Nature provides
reliably for the resistance of the natural complex %o 211 kinds
of anthropogenic influences. At thds gtage it is expedient to
create inventory maps - a2 fund of initial data about the natu-

ral environment of the region.

Problems of cartograephical provision of territory under-
going mass nidial development are completely'different. First,
here it is necessary to issue small-scale evaluation maps for
strategic purposes (Ilyina; 1975), good for decades: for 1990,
2000, and so on. On the basis of a series of such maps in the
scale 1:2 500 000 and smaller, maps-hypotheses and forecast
meps are made up for the development of a large economic Tre-
glon (Gusev and Saushkin, 1970; Ilyina, 1976).

Secondly, in places of intensive anthropogenic. 1nfluences
on the natural environment, where felling for chief utilization,
cutting work, melioratiocn, and where the disturbance of the
EneTgy end mess-exchange exceeds the critical parameters, 1arge-



scale mapping is essential, as It portrays the interaction of

-natural -complexes with anthropogenic factors. Such maps, matu-
" rally, will ‘not be eble to Stop the process of development on a2
definite model plot, but they will serve ms bases for the clmssi-
' ficstion of nstursl systems on the principle of their resist-
‘gace to diffevent kinmds of technicel -comstructions. .

. drd, at lmst, the third stage (im:onsive formation of TEC)
m&macterizeﬁbyashsrpmem&emds for-operative eva—-
l;zaftian -=nd resource maps, chiefly on a largescale,
| Thus, the second 'stége'qf‘d‘evelmﬁt is the most interesi-

“img ‘Prom- the ‘sciemtific point of view, and the most responmible .

from the stendpeint of applied investigatioms, the result of
which must become a mep-programme for rational nzture utilization.

The following may . be considered the tasks of evalumtion
mapping:

1) calenlstion and clasalrmstlon of the elements of +the bio-
sphere (compilatiom of imrento_ry ligts, clasmification accord-
inz to natmral and rew material principles, making up meps of
zreals, distribution, and supblies); :

2) evaluation of raw material role of natural compoments

‘(determination of potential amd zctual resoui-ces, elsboration
of cadastres, compilation of a resource map of per-elemént

cheracteristics and territorisl combinations of natural re-

‘sources}; _

3) ..evaluation of the environment-forming role of spatial
-aggregates of hiosphere elements with regard for climate—
forming, Soil-protection,and weter-conservation functions in
‘the distribution of productive forces with the following utili-

zation of the natural resocuree potential:

4) charscterization of the degree of the participation of

1an&scane*tynes’in the Pormetion of living conditioms for the

.populstion in developing regions (local recreation, creatlon of
-.menery, eollateral (sideline) usage of forest, and so on)s

5)  getermimstion of irnbensity of enthropogenic influences on
natnral complexes (q:ual:.tatm and quantitative ~haracteris-

“tics of force-and speed. of development processes);

6) ' ‘comparison of iite development intensity with the atahility
of” tsrritar:al combinations of paturel conditioms- and TEeSoUrces

" inc onmection with the t:hange in raw material ‘and ‘eavircpment-

forming “role of “the lax‘!:er im the process of ecommic develop-

ment by 1‘%&, 1985, 1990, 2000;

OB mvm_tnry and splestion of measures for reestahl:.simezxt af
lan&m:apen dnc 'typ:.cal Ckey) -plots and in pleces with extremal.
na:&uml—sc*mmic phennm (&am-frnst, tmel-seimlcgy and
e‘bc. Fe

8) - comstruction of: optimization models ‘of the rational utili-
zation of territorial-combinations of natural conditions: and
resources in the composition of regional inter-branch program-
mes (for example, the creation of meps showing possibility,
necessity, znd expediency of the development, or maps of turas,



marginel loads and effectivemess-of drawing seperate areas
into the economic turmover, etc.

The first task in the cartographic provision -of pionser
' regions is chiefly cerried out by compliling inventory meps of
soils, vegetation, landscapes, and other spatial models .of
universal {(meny-purpose) zim and utilization., ‘

Qur experience of working in Western Siberis, for example,
showed that the geobotanical mep (types of plant amsociations)
mey serve as the informstion baseline for compiling series of
eight evaluation meps: woodedness, itimber -supplies, resources
- of food, medicinmal, and technicel plants, evaluation of fodder
lands, resources of wild berry-bearing snd cedar nut-bearing
arezs (Mikhailov and others, 19/5; Ilyina, 1975).

Simuitanecus o the geobotanical map, in the process of
compiling a rescurce map of per-element (natural-definite)
characteristics and a2 map of territorial combinaticns of natu-
ral resources, other sources of information were used; litere-—-
ture, fund, field. Evaluation of raw meterizl data was carried
out in order to generalize odd and diverse materials, to bring
them to commensurable indices, fellowed by tying up to terri-
tory.0Gn the basis of the elsborated cadastires, the systrm of
transformational coefficients, and with the help of statistics
methods of processing initial materials, the comparison of the
latter was achieved and it became possible to portray the “in-
dices on the map in accordance with. the legend of the baseline
mep.

The experience of evaluational interpretation of dats
about the distribution and supply of natural resources and
their territorial combinations with the following compilation
of resource maps was published more than once (Mikhailov and
others, 19753 Ilyina, 1975; ete), that is why here we shall only
emphasize the fact that, contrary to the already known maps of
natural resources, characieristics are shown by isolines on the
new maps. This method lacks many defects that are inherent to
other ways of reflecting phenomena which cccupy large spaces.
Howewver, up till now it hﬂé'only been applied to the portrayal
of continual phenomena. In order to use the advantages of this
method, it wag necessary to it ransform-discreet indices into
a comtinucns density field im-mapping. This was-achieved by
working out a system-of coefficients. The compiled isoline
maps of nathiral resources successfully combine such important
qualities as scope, visuality, and metricity.

On the  bagis of -evalustion-and resource m=ps it is neces-
sary to compile maps of the-economic evaluation of separate
gpecies, & rssource group of genetically‘or'economically re—
leted species and territorial combinations of resource types.

We do not interpret economic evaluation as a stm of na-
tural, technical, and ‘economic characteristics. regardless of
place, time, and purpose, but as 2 values expression of the
economic gain, received as a result of the exploitation of



+he whole gset of usefulness per eres unit to a time unit on
the given level of productive force development. That is. why
the peries of maps for Western Siberis, for example, contain
only maps of the-economic evaluation of actusl resources
(Ilyina, 1975).

A monetery umit, cheracterizing the economic evaluation
of natural resources, is calculated by the difference between
the cloming and direct expenditures, that.is, the differential
rent. When compiling economic evaluation maps, it:was neces-
sary to determine the guantitative dependencies between expen=
ditures on development and the exploitation of each separate
type of resource and its supplies per area or productivity
unit. The value of economic gain is calsulated according to a
formula, and is then comnected with the basis, that is, the
corresponding rescurce mep (Ilyina, 1975).

4n extremely importent stage in the investigation of
pioneer regions is the compilation of evaluation maps of en-
vironment-forming functioms of natural components and their
territorial combinations. The matrix for evaluating natural
complexes, worked out by us (the fragment of which is shown),
makes it possible to compare the relative cost of warious use-
Pyl items in landscapes before distinguishing the territories
connected with definite economic purposes on maps (Table .

The evaluation of the raw material and environment-
forming role of natwral conditions and resources on the maps
of the series iz done with regard for renewal and exhaustion,
possibilities for single and multiple, interrelated and com=
petitive utilization of separate natural objectives and their
spatizl aggregates. Evaluation maps of natural conditions may
be made up by numbers or according to summary potential.

The nmext stage in the works is the creation of maps of
the interaction of natural complexes {systems) and anthropo-
genic influepces. A group of maps is agttached which character-
izes the intensity of the impact on thEunatuzal environment in
conformity o the development perspectives, alsc a group of
maps, charscterizing the - -vegistance of natural combinationms ef
bicsphere elements to technical comstructions and other kinds
of man's activities. A% this stage in the investigatlon, dif-
ficulties exist in correlating indices, reflecting qualitative
and gquantitative characteristics in processes of natural or
sconomic origin. Inspite of the evideni genetic differences,
In our evaluatlon-mapplng investigation, both processes are -
subordinated to the solutisn of ecomomic probl ems, that is why
in their "emtirety® and “opposiiion® (according to Marx) they
act as indivisible, interrelated end: interacting omes.

The results of inter_nfluences of natural and anthropo-
genic phenomena may be considered changes in the energy and
matter bzlances in the rnatursl system on the whole, or changes
in the proximity of ties in the regimes of energy and mass
turnover between subsystems of various taxonomic ranks. For

-
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calculating the mapped units, & metric matrix-table wfra dia-
gonal type was worked cut.{s fragment of which iz represented
by the column "Potential® in Table 2).

The m=trix permits mutusl placement of quantitative
eharacteristics of natursl complexes with anthropogenic influ-
ences in such & way that it becomes pomsible to determine ihe
systemts limite of reaistance %o influences and the tihresheold
of intensity (force and speed) on the part of the anthropo-
genic fTactor. ' .

¥Wnen working with e matrixz, one must congider the tempo-
ral ond spetial tevels of the mapped objectives.

Recurrent and arsz correlational ties in objectives of
interaction allow to forsee, in general, the rate and scale

Table 2

‘Matrix to the map of interaction between natural
gystems and anmthropogenic factors

(fragment)
Vectors-columns Vectors-lines
Immanent properties of Immanent properties of
natural gystems - IS anthropogenic factors

- AGF

l. Genesis ES : 1. Genesis AGP
2. Ag'e'lKS 2. Age AGF (period of action)
3. Sizes NS 3. Sizes AGF (area of action)
4. Potential NS (ﬁg’;’t' 4. Potential AGP (intensity)
M-— mega - 105 2 M - mega - 108
K —dcip = 200 K= ikl - 1P :
da- geca - — 10 da - deca - 10 2

Tlementary unit reflecting Quantity of inflowing or with-
. -registence of energy or mat- drawal (+ or -, cal or kzg) of
ter balance of ES in calories energy or matter in a unit of
or kilograms per time umit $o time per ‘area unit, after which

area wnit. relative equilibrium of energy
and mass turmover inm IS is not
: reegtablished.
g e e A Fdest - T
m S e T m-milli = 1072
i - micro-- 107 ¥ -micro - 10~
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of the development of the interaction precess, the direction,

. and guantitative charszcter of responsive reactions (Ilyina,

1976).
Dats cbtained from the matriz.sllow: to carry out.a
varisnt of the ecleseification of natural systems (complexes)

.and anth:npsgen:s fzctors on a representative basis.

It seems empecially perspective ‘to use- correlstion co-
efficients, which were received with {he -aid of a matrix, as

mapped mite to compile 2 mep of the rational utilization -of.

natwral copditions and resources in a large district of pio-
neer development. Such a map-programme will differentiate the
territory with account for the optimum exploitation of - the
natuoral resource potential and minimum detriment to the sur—
rounding environment. From the natursl asnevu, the leadirg

factor in regicralization will be the grouping of natural com-

plexes according to the principle of possible or allowed limi-
tation. (threshold) values of the intensity of anthropogenic
influsnces. From the economic standpoint, the value of the
economic gain acts as the lesding principle. This value is

obtzined as a resuli of the exploitation of territorial combi-

nutions of natural conditions and resources-on the given level

 in the development of the region's productive forces, as well

as irn the perspective for the year 2000.
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