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THE CONCEPTION OF SOCIAL-ECONOMIC GEOGRAPHY 

S. Nõmmik, ü. Mereste 

I. On the genesis of the system of 

societal-geographical sciences 

For a long time the traditional system of Soviet geo­

graphical sciences has consisted of two qualitatively dif­

ferent but dialectically interconnected sub-systems. They 

are physical geography and economic geography whidi are linked 

by the theory of geography. 

In recent times another pair of general categories -

natural geography and societal geography - can be met in lit­

erature more and more often. Such a scientific generaliza­

tion is based on the cognition of reality as the untiy of na­

ture and society by materialistic philosophy. In tie present 

paper societal geography is treated as a sub-system of the 

entire system of geographical sciences. Its elemente are the 

already existing geographical sciences as well as those still 

in the process of coming into being. They study geographical 

aspects of the life of the society (social and spatial re­

lations) within the societal-geographical systems and betwem 

them. Such an interpretation does not exclude but rather as­

sumes the existence or the possibility of the rise of new 

natural-societal and societal-natural geographical sciences 

on the borderline of natural and societal sciences. 

The scientific categories "natural geography* and "so­

cietal geography" reflect more completely than physical ge­

ography and economic geography the qualities of both sub­

systems and are in better accordance with the division of 

reality into nature and society as it is done by materialis­

tic philosophy. Such a division is particularly necessary 

because of the operation of different laws of development 

in both sub-systems from which in their tum arise essential 



methodological differences also in the branches of geographi­

cal sciences. 

The idea of studying society geographically is not new 

in the Soviet Union. It attracted the attention of N. Sa­

ranski, who in his fight for independent economic geography 

pointed out the need to investigate reality from the socio-

geographical aspect too. Later this idea was developed fur­

ther by M. Kabo (1947) and I. Saushkin (1973). The concep­

tion Ь/ societal geography has also found support by V. Goh-

man (1981) and others.The idea of the necessity of tie dis­

tinction of societal geography stems from the understanding 

that social life as a whole in all its spatial varieties errl 

not only its economic aspect may become the object of geo­

graphical research. 

I. Saushkin has underlined the necessity of conscious 

territorial organization of the society as a whole. This, 

in its turn, has made integral geographical investigation 

of the society inevitable, and as a result of it, societal 

geography has come into being. At the present time we are 

already witnessing this process. 

The emergence of societal-geographical conception is 

lawful and timely. It is possible to say even more: precon­

ditions for such shifts in Soviet geographical science have 

already been ripe for a long time. 

In reality, more and more new branches of both the pro­

duction and the non-production spheres crop up. They require 

geographical research, and the determination of their place 

in the territorial organization of society. This in its 

turn, brings about the formation of special branches of ge­

ography, and thus today the system of societal-geo'graphical 

sciences is becoming ever more perfect in the process of 

transformation. 

For a long time Soviet geography regarded economic ge­

ography as the only societal-geographical science. Studying 

its object - the production sphere - economic geography worked 

out its own theory, methodology and methods. But economic 

geography has already become too narrow for embracing all 

societal geographical problems. According to V. Rom's (Ром, 

1979) expressive view, the present-day economic geography 

accumulates a lot of new information,tiiat exceeds the bound-

iries of the existing conception. As a result of this criti­

cal standpoints concerning the contemporary generally rec­
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ognized theoretical conception, are taking shape. Scientific 

and technological progress gives rise to new social-economic 

and ecological situations which require new scientific sol­

utions, among others also geographical ones. 

Hence, the existing societal-geographical sciences are 

connected with economic, demographic and sociological sciences. 

Hitherto, attempts have been made to press them into the 

framework of traditional economic geography, though the ob­

ject, methodology and methods of the new sor.ietal-geographi-

cal sciences do not entirely coincide with those of economic 

geography. 

Thus, for example, in the field of population and settle­

ment geography only the geography of labour power may indis­

putably be regarded to belong to the sphere of economic ge­

ography. Of course, this does not mean that the treatment 

of labour should be severed from population geography. On 

the contrary, the authors of the paper vtieh to emphasize 

that in the researches of labour force econc-jic investiga­

tions coincide totally with geographical ones integrated 

with demography. In geographical research of birth and death 

rates, marriages, divorces, migration et al. demographic 

processes a certain economic element is also required, but 

it does not embrace the whole essence of the respective pro­

cesses. Consequently, comprehensive geographical investiga­

tion of these processes cannot be limited to their economic 

geographical treatment. 

The group of geographical sciences studying various 

fields of the non-production sphere having almost the same 

methodology and methods, can be summed up under a common 

name - the geography of the non-production. These fields 

of the life of the society are linked by the fact that 

their material bases belong to the economic organization, 

while they function in the sphere of social relations. Thee-

fore, it is not right to include the geography of the non-

production as a component in economic geography on the same 

basis as the geographies of production branches. 

Territorial differences in the non-production sphere 

bring about territorial differences also in the social 

sphere in which they Ьесоле in the form of people's living 

conditions the research subject of sociology and on this 

base - of sociological geography or sociogeography. It is 

understandable that the whole sociogeography with its prob-



lems, some of them very far from economy, cannot be included 

as a component part in economic geography either. The same 

is true of political geography, ethnogeographv. cultural ge­

ography (in their narrow sense) and also of those societal-

geographlcal sciences which may still come into being and 

the objects of which will be geographical aspects of aocial 

relations. 

In the last few decades new scientific trends have risen 

on the borderline of physical and economic geography. They 

can be summarized under the name of nature-use geograthy. lhe 

works by A. Mints, V. Preobrazhenski and others have laid 

the foundation for the science of resources which includes 

also the doctrine of resource cycles created by I. Komer. 

0. Nazarevski has laid the foundation of the geography of 

the population's living conditions, etc. 

Bcology is in close connection with nature-use ge­

ography. In societal-geographical research works social ecol­

ogy, economic ecology, the ecology of settlements, towns,etc. 

are mentioned. Great emphasis has been laid on the interdis­

ciplinary character of ecology (Лавров, Сдасюк, 1980). 
As could be seen above there incontestably exist several 

branches of societal geography each of which investigates a 

certain aspect of society as a complicated protosystem. At 

present the most important among them are: I) economic ge­

ography which studies the territorial organization of econ­

omic relations in the production sphere; there is existing 

the non-production geography which studies the sub-system of 

economic and social relations in the field of the territorial 

organization of non-production sphere; 2) population geography 

which investigates the sub-system of demographic relations 

from the geographical point of view; 3) sociogeography whose 

subject of reeearch lies In the territorial aspect of the 

sub-system of social relations; 4) nature-use geography has 

to Investigate both social end natural phenomena proceeding 

from social relations and the laws of nature. 
The first three branches of societal geography are based 

on the entire complex of social relations (economic, demo­

graphic, social). They sprang up In the primary synthesis-

integration process of social sciences and geographical 

sciences (Мересте, Райтвийр, 1978) which investigate the res­

pective aspects of social life from the geographical point 

of view. They are relatively simple components of societal 
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geography. The geography of the non-product ion and nature-

use geography are more complicated sciences. They represent 

a complex of societal geographical components. The most orig­

inal and by its composition the most intricate component of 

societal geography is social-economic geography ( Ныммин , 

1983). 
Social-economic geography as it is forming today and na 

it exists and functions in Soviet geography is understood as 

the result of the secondary integration of the natural and 

societal geographical sciences dealt with above. It is prin­

cipally a new science, which is based on the. lawe and regu­

larities comprehended by its "parent" sciences. Social-econ-

omic geography strivea to synthesize the laws and regular­

ities of special (branch) sciences into regularities of the 

functioning of social-economic territorial aystems. Social-

economic geography is based on information which differs Crom 

the information of branch sciences. Scientific comprehension 

of this information, in its turn, has required a mare abstract 

methodology, system of notions and specific concrete methods 

of research. All that determines the nature of social-econ­

omic geography as a science of synthetical and complex nature. 

2. The essence of social-economic geography 

as a synthetical and complex science 

There are certain difficulties in understanding the es­

sence of social-economic geography. A lot of controversy oc­

curs in determining its place among other geographical 

sciences, particularly in comprehending the relations between 

economic geography and social-economic geography. The real­

ization that the object of science being multiaspected and 

complex, its scientific reflection must be complex as well, 

has given rise to social-economic geography.The growing sig­

nificance and role of social-economic spatial systems (com­

plexes) on the social scale have led to the understanding 

that the study of these geographic complexes by means of 

single special sciences (e.g. economic, geography, population 

geography, etc.) is not sufficient and a nar science is Beaded 

to investigate them in a new way - as soclal-есопоиИ <*- terrl^ 

torial complexes. That has called forth the social necessity 

for a new synthetic science - social-economic geography. 
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Social-economic geography ie an independirt comp.] »x-

systemic seier;e which haa ita own subject qualitatively 

different fro; that of its "parent" sciences. Social-econ­

omic geography haa constant variegated interrelations with 

the sciences which participated in its formation. B.g. its 

continuous relations with economic geography assume in their 

turn that thf genesis of social-economic geography does not 

eliminate ec' »omlc geography. Quite on the contrary, the 

latter continues its development in a more profound manner 

and at a growing rate. 

Social-economic geography came into being as a scien­

tific reflection of the integrity of all economic and social 

links in their objective territorial unity. A prerequisite 

for the emergence of social-economic geography was tbeundep-

standing that for the determination of geographical rela­

tions and connections of social reproduction it is necess­

ary to have a sub-system of societal geographical sciences 

which is provided with synthetic methodology and methods. 

The necessity of comprehending the territorial•organiz­

ation of social life as integral temporal and spatial com­

plexes rose at the investigation of settlements and detailed 

social-economic regionalization. On studying these problems 

the advisability of regarding the settlements as well re­

gions as a single complex of the production as well as the 

non-production speres became evident. Correspondingly, syn­

thetic research methods are needed, too. 

In order to comprehend properly the essence of social-

economic geography it is imperative to determine its general 

object of study in the first place and cmly then to decide 

on its specific character and ita direct subject of research. 

The objects of research for social-economic geography 

are social-economic spatial systems which are the systemic 

complexes of the objects of all its "parent" sciences. The 

substance of social-economic sjatial systems can be expressed 

as an aggregated whole or as a social-economic spatial system 

as follows: 

SsBg " SEg ; 3Dg ' SSg ; SNUg ; 

Each component in this formula corresponds to a specific 

geosystem existing in the objective reaiiiy wl.ich consists of 

the respective material elements and relations between them. 

Sg, - economic geosyatea 



Sjjg - population (and settlement) geosystem 

Sgg - social geosystem 

SNUg *" nature-uee geosystem, contains unity 

societal and natural geosystems 

The complex nature of social-economic geography results 

directly from the complex character of its research subject. 

Social-economic geography as a system of knowledge is 

not the sum total of its "parent" sciences, but a homogene­

ous and integral science of a higher rank than the sciences 

it has proceeded from. It does not only unite but it also syn­

thesizes its research subject, the subject matter of econ­

omic geography, population geography and other branches of 

societal geography. It investigates qualitatively new prob­

lems, but does not study the sum of the problems the specific 

sciences mentioned above deal with. The direct object of 

social-economic geography is made up of the geographical 

inter- and intrarelations of social-economic spatial systems 

existing and functioning in the objective reality. In the 

planned social-economic development of our country the In­

vestigation of them is gaining importance. The emergence of 

social-economic geography as a science has been dictated by 

the comprehension of the fact that under the conditions of 

developed socialism It is indispensable to study social-

economic spatial systems in a new way ( Агафонов, Анучин , 

Лавров, 1983). 

Social-economic spatial systems as the research subject 

of social-economic geography consist of material elements 

including social as well as natural and technical elements. 

In these systems natural and social phenomens constitute one 

complex. The synthetic character of social-economic ge­

ography ia determined by the synthesis of the subject matter 

of special sciences and accordingly by the fact that it has 

its own specific subject matter the study of which cannot be 

coped with by any other science. 

Thus, the complex ob.iect and synthetic subject matter 

are simultaneously typical of social-economic geography. Caa-

sequently, we have every right to call it a synthetic-com-

plex science. In the hierarchic model of science social-econ­

omic geography is in a lower position than societal ge­

ography as a whole and in a higher position than economic ge­

ography, demogeography and all the rest of societal geographi-

2 
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eal special sciences. 

A more complete comprehension of the essence of social-

economic geography as an independent synthetic camptet science 

is facilitated by analogy between philosophy and old tradi­

tional specific sciences. Philosophy, in fact, comprises the 

objects, operates with the notions and categories of all the 

special sciences and deduces from them generalizations of 

higher rank. It is an essential precondition for philosophi­

cal synthesis and for the derivation of lews and regularities 

of the development of objective reality. At the same time the 

subject matter of philosophy and approach to are highly spe­

cific. Therefore, philosophy does not fill the place of any 

other science. 

Social-economic geography itself also investigates a very 

wide object (compared with the objects of its "parent" 

sciences), but it has its specific approach to it. It neither 

pretends nor can pretend to provide the solution to the spe­

cific problems of other societal geographical sciences 

economic geography, demogeography, etc., yet it develops in 

close contact with them. Social-economic geography discovers 

with the help of its notions, categories and laws of objec­

tive logic the regularities of the rise and functioning of 

social-economic spatial systems and thereby contributes to 

the territorial organization and regional management of so­

ciety. 

Referring to the functional similarity of philosophy 

and social-economic geography we do not, of course, consider 

the latter to be a philosophy of societal geography. It is 

not able to fulfill such functions as it belongs to the grcup 

of material sciences, i.e. to the sciences that study con­

crete material objects. 

Social-economic geography is a science of secondary in­

tegration. It becomes evident first and foremost by the fact 

that its "parent" sciences result from primary integration 

of geography with various neighbouring sciences. Such a syn-

thetic-integrational complex science bears naturally the 

stamp of its "parent" sciences which study the respective ma­

terial objects. 
In case of social-economic geography we cannot speak 

about primary integration in the form of synthesis-integra-

tion for two reasons: there does not exist a single science 

whose integration with geography would guarantee the genesis 
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of social-economic geography whose object consists of several 

components. The actual development of social-economic ge­

ography has undergone the process of evolution from special 

sciences to a synthetic-complex science, not the other way 

round. 

Social-economic geography is not only a science of an 

integrational origin but it has also a remarkable ability 

of integration. As it can be seen in Figure I., social-econ­

omic geography stands on the borderline of natural and so­

cietal sciences. It does not only include societal phenomena 

but within the framework of nature-use geography also the 

research objects of natural sciences. Thus, it is a connect­

ing and integrating link between these spheres of science. 

The appearance of social-economic geography, no doubt , 

made the structure of societal geography more complicated. 

One more synthetic-complex science, original by its nature, 

came into existence and one more level was added to the hi­

erarchic model of geographical science. A phenomenon char­

acteristic to the development of present-day science is that 

one object (in the present case, social-economic spatial 

systems) may be investigated by numerous sciences. In the 

framework of geography economic geography studies economic 

geosystems, the geography of population and settlements deals 

with demographic geosystems, socio-geography is interested 

in sociological geosystems, etc. The research subjects of 

social-economic geography are the extremely complicated so­

cial-economic spatial systems as a whole or social-economic 

geosystems.^ The chief attention of social-economic geography 

дa focussed on the systemic nature of the research subject 

which does not manifest Itself in any specialized geosystem 

and obviously cannot be comprehended by the corresponding 

branches of geography. 

Thus, social-economic spatial systems are the object 

of research for a whole complex of closely interrelated 

sciences among which social-economic geography, (hacks to its 

synthetic-complex character, plays a special synthesizing 

and generalizing role. 

"The division of labour" in the system of sciences, in­

vestigating society from the geographical aspect, is at the 

* The concepts "spatial system" and "geosystem" are 

synonyms. 
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same time one of the many examples how relations between 

aciencea themselves and between their research subjects, as 

well as the relations of understanding all this change, too. 

Such a phenomenon waa atill considered theoretically non-

typical or even unimaginable a couple of decades ago. Today 

it has become characteristic of a wide field of scientific 

research. That is why it is Impossible to understand the 

place and functions of social-economic geography correctly 

on the basis of the outdated, but in certain part of geo­

graphical literature still popular principle that only one 

object can be researched by one science, or that only a cer­

tain science can investigate a certain object. Thorough cri­

ticism of the application of this incorrect principle to 

special sciences has been presented by Academician V. Kedrov 

(Кедров, 1980). 
The research subject of social-economic geography covers 

the major part of the object of societal geography. It is 

wider them any objects of its "parent" sciences aid is in the 

direct sense of the word a complex of the objects of its 

"parent" eciences as it can be seen clearly in Pig. I. It 

must be admitted that the slow development of the system of 

societal geographical sciences and its gradual formation are 

partly due to the absolutization of economic geography. The 

latter has resulted from the conviction that geographical in­

vestigation of all social phenomena is the task of economic 

geography. In geographical literature such views can be met 

with even today (Ткаченко, 1982). 
The system of societal geographical sciences is at pres­

ent in the process of formation. The reason why the study 

of societal geographical phenomena has lagged behind has 

been also the vague interpretation of the immediate object 

of geography. As it was assumed that the possible objects 

of geography could be only geographical localities, the 

landscape sphere, the earth's crust, the geographical sphere, 

territorial production complexes, etc. it becomes clear that 

many phenomena of social life (as culture, science, art, lan­

guage, etc.) were excluded from geographical research. It was 

not until the systemic conception appeared in science that 

such confusion in relation to the object of geography disap­

peared. Now the road for a rapid development of the united 

system of societal geographical and natural geographical 

sciences has been paved. 
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3. Social-economic geography and the so-

ciologization of economic geography 

The tere "social-economic geography* is popular both in 

foreign and Soviet geographic literature. At the ваше time, 

opinions differ as to its content (substance) and place in 

the framework of the system of sciences. The majority of the 

authors regard social-economic geography simply as transformed 

economic geography (Алаев, 1980; Hristov, Bachvarov, 1976; 

Мукитанов, 1979, et al.). Only a minority of geographers ad­

mit that the research object for social-economic geography 

consists of social-economic spatial systems (Лавров , 1982; 

Поросенхов, 1979;Шарыгин , 1983). Unfortunately, these authors 

do not take a proper stand on the Interrelations of social-

economic geography and economic geography. Social-economic 

geography is mostly considered to be sociologized economic 

geography. 

All that brings about the need to touch upon the ques­

tion of the sociologization of economic geography on the one 

hand and the relatione between social-economic geography and 

economic geography on the other hand. 

There certainly exists a link between the sociologiza­

tion of economic geography and the emergence of social-econ­

omic geography, but this link is far from being simple, un­

equivocal. Sociologization is a richer and wider process then 

the rise of one or several integral or complex sciences. So­

ciologization means the application of sociological notions, 

categories, methods, laws, etc. in the respective other 

sciences. The sociologization of economic geography means 

that greater attention is paid to the social aspects of econ­

omic and social life of the society. 

Growing attention to the social aspects of the life of 

the society in the Soviet Union is a normal phenomenon. It 

has been programmed in geography as the principal law of 

the development of socialist society concerning the growing 

welfare of its members. This principal law in its turn has 

a firm theoretical-methodological basis created in the con­

structive collaboration between materialistic philosophy and 

the practice of the national economy. 

Sociologization (analogically to mathematization and 

ecologization) is a form of interdiscipline zero integration 

by its nature (Мересте, Вайтвийр, 1978). AS such, zero inte­
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gration doee not and cannot change the general character of 

the sciences participating in integration. Nor can it change 

their place in the system of sciences. Accordingly, it is im­

possible to agree to the views of K. Alayev, ( N. Kukitanov 

et al.) that sociologization means the transformation cfecm-

omic geography into social-economic geography. Su* interpre­

tation of the changes in economic geography resulting from 

the integration of economic geography and sociology is due to 

the simplified conception of interdiscipline integration. In 

order to refute such an understanding it suffices to point at 

similar integration processes between other sciences,the re­

sults of which are different from those imagined by the 

authors mentioned above. 

At the present time intensive and manysided sociologi­

zation of economics is going on which is manifested by the 

appearance of the social aspect in the research of all branches 

of economics, particularly in the theory of planning and the 

management of the national economy.A new borderline science, 

economic sociology has cropped up, but as faraswe know, not 

a single author has raised the question as if economics had 

ceased to exist as a result of this or that it may become 

social-economics in the future. 

The mathematization of physics, sociologization of econ­

omics as-all the other processes of the same quality and 

nature, the sociologization of geography among them, aire of 

great significance both for the progress of science and the 

practice of the national economy. But zero integration, 

owing to its nature, is not able to change these sciences in­

to new ones though thanks to integration they enrich one 

another essentially. That is why there is no reason to think 

as if economic geography would die out and'become social-

economic geography, such an idea has spread quite widely in 

recent years. The cause of the erraneous argument trying to 

substantiate such a wrong comprehension is the ignoring of 

the laws of development in the structure of science. 

X X 

X 

The basic components of the system of oocietal-geo-

graphical sciences are economic geography, population and 

settlement geography and sociogeography. Their secondary 

synthesis-integration process has resulted in social-econ-
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omiс geography which haa asserted itself as an independent 

science among other societal-geographical sciences. Social-

economic geography has its own specific object, its synthetic 

methodology and concrete research methods. Social-economic 

geography has its subject matter, which is not investigated 

by any other science. It is a synthetic and complex science 

of investigating social-economic spatial systems. Ely the pres­

ent time the idea of social-economic geography has found rec­

ognition in the scientific centres both in the Soviet Union 

and abroad. Collections of papers and monographs are published 

and conferences are held in this field. 

We must repeat once more that the sociologization of 

economic geography is a very import ел t specific process in 

present-day geography. However, it cannot be interpreted as 

the transformation of economic-geography into social-economic 

geography. There is no objective scientific reason for it be­

cause zero integration does not, as a rule, lead to such pro­

found changes either in specific sciences or systems of 

sciences as was shown above with the help of other sciences. 

Nothing can substantiate the hypothesis as if economic 

geography would cease to exist as an independent science.The 

national economy of any given country lives on in objective 

reality as an actually existing integral system, being the 

research subject- for economics. That is why it must be 

studied from the geographical point of view by social-econ­

omic geography. The logical conclusion is that the appearance 

of social-economic geography does not bring about the elimin­

ation of other societal-geographical sciences. On the con­

trary, they all develop further in the direction of ever deeper 

geographical investigation of the various aspects of societal 

life. 

The subject matter of aocial-economic geography is very 

topical due to the necessity of further construction of de­

veloped socialism which requires not only economic-geographi­

cal but also social-economic geographical investigations. 
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INDUSTRIAL-GEOGRAPHICAL CHANGES IN THE EVOLUTION 

OF THE GEOSYSTEM AGAINST THE BACKGROUND OF THE 

DIACHRONICS OF THE EARTH 

M. Vabar 

1. The industrial-geographical transformation of the 

geosystem as a result of the technogenic innovation 

The progress of the scientific and technological evol­

utional epoch has been accompanied by technogenic indus­

trial-geographical changes in all parts of the geosystem. 

Industrialization has changed and is still changing any hu­

man activity much more effectively than earlier.lt also am­

plifies the homoeostasis of the social system, in the first 

place that of the settlement system, transforming also ter­

ritorial associations of other systems. 

An essential factor in the mechanism of industrial-

geographical changes is the factor of innovation and the 

agents influencing its regional distribution (diffusion). 

Innovation is the application of a renewal and the stabil­

ization of the renewal in a certain place. 

Innovations of different phenomena are studied by spe­

cific disciplines but they are interested only in disci­

pline-specific results of concrete innovations. However, 

several technical innovations bring forth a chain reaction 

of changes and transformations in the whole complex of the 

geosystem in the given region - and its analysis is the 

task of geography. 

Innovation in itself is not an industrial phenomenon, 

but as a rule,today it is either a precondition or a result 

of industrial-geographical development. For example, wide­

spread consumption of manufactured goods in an area where 

mainly handmade products were consumed formely is a revel­

ation of the diffusion of industrial-geograohical innova­

19 



tion even in case no industrial production takes place in 

the area. Industrial-geographical transformation finds an 

expression also in the application of modern (mechanized end 

automat) services, transport, communications, etc. as well 

as in the industrial pollution of the natural environment. 

The industrial-geographical transformation of the geo­

system results thus from the components that are concrete 

innovations following the scheme: 

creative 

innovation 

its industrial 

-» application 

its results 

in the geo­

system 

the social-areal 

spread of its 

consumption 

Today one can certainly find thousands, even hundreds 

of thousands technical-social innovations everywhere, whose 

industrial-geographical transformational effect is not only 

the sum total of their separate results, but a result,often 

unpredictable amplified by their combination. The regional 

differences are so wide that it is hard to give a general 

model of the mechanism of their effect. 

As an example we would cite here the development of in­

dustrial production itself, which results in economic, so­

cial and cultural transformation of the whole society,cumu­

lative technological progress as well as environmental pol­

lution and the exhausting of resources,demographical explo­

sion and urbanization, the multiplication of productive and 

economic connections, the development of transport and the 

frequenting of international communication, and various other 

circumstances which could not be foreseen at the initial 

stage of industrial development. 

For a long time industrial changes in the society were 

treated as linear processes that proceed smoothly and in one 

direction only. The increase of production and labour pro­

ductivity, concentration and centralization, urbanization, 

the growth of the population and its welfare and other 

phenomena were described this way. But time has proved the 

nonlinearity and at places even discreteness of a wide ronge 

of industrial-geographical phenomena, in the same way every 

concrete innovation is discrete as well. Every rise is fol­

lowed by a stabilization or even a certain decline (though 

on a new qualitative level), every concentration by decon -

centration, at least in the form of expansion or diffusion. 
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The principle of universal pulsation of matter (from the 

megagalaxy to the microcosm) seems to be valid also in case 

of industrial-geographical phenomena. 

At the present stage the population losses in urban­

ized centres do not mean a regression to the rural society, 

but ever increasing resettlement of inhabitants with an ur­

ban way of life to suburban and even distant rural dis­

tricts, where transport, communication, commerce, services 

and the availability of jobs enable them to lead an urban 

way of life. 

Likewise, the decline of industrial growth rates does 

not mean a setback towards the agrarian society, but the 

emergence of the tertiary sector, the emphasis of economic 

activity being inclined from material production to services 

and the entire social sphere, a rise in the importance of 

intellectual and cultural activities. 

Industrial changes are already so conspicuous in the 

whole society and all parts of the geosystem that we can un­

doubtedly speak about a new, industrial epoch in the history 

of our planet. 

2. Industrial epoch - an evolution or a reversion 

in the development of the geosystem? 

Industrial development causes a lot of harm to living 

nature - hence the question arises whether it can be called 

development at all? Development is a transition firm a staple 

state of the system to a more complicated one, but the in­

dustrial changes result in the degradation of several com­

plicated ecosystems to simpler ones. 

Prom the position of the ecosystems of the biosphere 

certain reversion really occurs, but the technical systems 

themselves are getting more and more diverse and compli­

cated. The social systems, economy, culture, etc. are also 

in evolution. Thus, we must determine what part these quali­

tatively so different systems play in the universal evol­

ution of the geosystems, what balance of progress and re­

gress will be achieved from the stand point of the planetary 

geosystem as a whole? 

The negentropy of the development is always achieved 

at the expense of increasing the entropy. A new stage of 

development in the evolutionary dialectics can be reached 
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by the denial of former stages, braking and deforming their 

systems. Man's activities have from the very beginning of 

the human society been damaging or changing natural systems 

so that scientists have been compelled to take into use the 

epochs of "antropogen" end "noosphere" to classify the his­

tory of the Barth. 

Bven the biosphere has not always existed on the Earth, 

it also came into being once, deforming seriously the hydro­

sphere , litosphere and even the atmosphere, which were al­

ready present. The same can also be said about the emergen» 

of the hydrosphere: it was accompanied by the beginning of 

intensive erosion process, that "broke" and reshaped the 

upper strata of the litosphere. 

To answer the questions set we must have a closer look 

at the evolutional stages of the geographical geosystem as 

a whole, the role and changes of its main elements (subordi­

nate systems) in its development. 

3. A functional and evolutional classification 

of the elements of the geosystem 

To observe the part and dynamics of industrial geo­

graphical changes in the development of the geosystem, we 

must start from a functional classification of the elements 

of the geosystem. While geographers worked out quite thor­

ough regional classifications (landscapes, districts, com­

plexes), the treatment of functional elements has remained 

in the background, being grounded mostly on traditional div­

isions or some taxonomy borrowed from other branches of 

science. 

A rather detailed analysis of the functional elements 

of the geosystem as a whole has been presented by the 

Latvian geographer Zigride Dzenis in the work "Methodology 

and Methods of Social Economic Geographical Studies" (Дзенис, 

1980). To determine functional elements of,, the geosystem he 

started from the primary problems: the subject of geography 

and the research ob.lect. As the research object of gdosaphy 

is the surface geosphere of the Earth (the outer shell of 

the Earth) together with all the natural and social phenom­

ena and processes that occur in this sphere, the subject of 

geography is research into the structure of the geosphere 

as a system, its functions and development on the level of 
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different species and scales. Z.Dzenis regards the building 

of rigid taxonomic groups (districts) of complex terri­

torial systems, that has often been a favourite occupation 

of geographers, as fruitless because of the enormous variety 

of the contentional parts of the geosphere. 

The geosphere as a uniform higher system is divided by 

Z.Dzenis into five subsystems: the sphere of the inanimate 

nature (geosphere in its narrowest meaning).biosphere,teoh-

nosphere, demosphere and mentosphere. This is a functional 

classification of the geosphere, and is a step forward in 

comparison with the earlier static classifications which 

were based on the state of the substance in these systems 

(solid, fluid, gaseous, living) or on their origin (natural, 

technogenic, organic, inorganic etc.). 

The treatment of real world phenomena as functional 

systems is nowadays the prevailing methodological technique 

in systems approach^ and thus Z.Denis's conception can be 

considered quite modern. Still, in universal scientific 

philosophical polemics the functional classification has 

been criticized; it has been charged with certain formalism 

and inadequate stress on evolutional factors (Зинченко, 

Мамардашвили, 1977). Instead, a classification is recom­

mended (Щедровицкий, 1976, Юдин, 1973), which would ensum 

a unique system of subdivisions and methodological unity. 

They stress the menace of interdisciplinary dispersion of 

the subject studied in case of the traditional methodology, 

which is avoidable by a genetical classification. Hie sub­

ject of geography being interdisciplinary widely dispersed, 

the application of this methodological principle should be 

topical for classifying the geosystem as well as in other 

fields of geography. Unfortunately, it has been used very 

seldom (Вабар, 1981). The problems of classifying the geo­

system and dividing it into subsystems have been treated with 

greater zeal in natural geography, where tihe publications by 

I.Krut and N.Sotschava (Круть,1978, Сочава,1978) a» promi­

nent achievements. However, evolutional elements occur only 

in subsystems and not in higher systems, the latter remain­

ing on the level of static or functional classification. 

Below an universal scheme for genetical (or evolutional 

or diachronic) classification is presented. It enables to 

clarify also the prospects of some differentiated branches 

of geography (among them economic geography). 
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Development means qualitative changes, stage by stage 

transition from simpler to more complicated structures,dia­

lectics of the processes entropy and negentropy. Prom the 

standpoint of geography, the first stage was the genesis of 

the Earth as a planet within the solar system about 6,5 mil­

liard years ago. First the concentration of gravitational 

and other forces took place, the ergosphere appeared, as a 

result the mass of the Earth was accumulated into a rounded 

planet. Then the rocky part of the Earth, the lithosphere 

or the terrasphere came into being with its surface that was 

quite different from the present one. During the next stage 

the hull of gas of the Earth, the atmosphere was formed, 

whose physical-chemical qualities were not suitable for or­

ganic life at first. During long evolution the temperature 

of the strata of the atmosphere nearer to the Earth stabil­

ized at a level under +100°C, in consequence of this water 

covered the major part of the Earth surface and the hydro­

sphere was formed. And when the temperature of the water 

fell under +50°C, conditions for an intensive propagation 

of organic life, the emergence of the biosphere were formed. 

Biological development has passed a number of evol­

utionary stages, which form the genetical subsystem of the 

biosphere. Several of them have considerably changed the 

structures of the surface of the terrasphere, the hydro­

sphere and the atmosphere. All this has happened in the 

course of the adaptation of living organism to the environ­

ment. Conscious accomodation of the environment to the needs 

of the organism started only after the emergence of the ra­

tional being - man. This was a new major qualitative change 

in consequence of which the area of human activities with 

the transformation of its results is called noosphere or an-

throposphere. 

4. The diachronic structure of the noosphere 

On the basis of the diachronic evolution of the Earb 

following genetical line can be differentiated in the geo­

sphere: ergosphere - terrasphere - atmosphere - hydrosphere 

- biosphere - noosphere. The emergence of every new sphere 

brought about a new level of negentropy, a new evolutionary 

stage towards creating a more complicate system. The rise 

of a new sphere meant also a break in the existence of the 



Berth's surface. Гот example, in the geological stratigraphy 

of the parte of the terrasphere, whose origin was affected 

by the formation of the atmosphere, hydrosphere and bio­

sphere, are clearly distinguishable. The rise of a new 

sphere marked also a new, more complicated integrational 

system between the components of the geosphere. 

The functioning of nooephere, the new sphere connected 

with the origin and development of the human society, is no 

exception to this. It forms also a new level of evolution, 

differentiation and integration in the geosphere, and it 

also develops partly on account of ruining other, older sys­

tems as well (the intensification of entropy). 

While it is enough of only one category, that of noo­

ephere is sufficient for physical geographers to character» 

natural geographical processes connected with human activ­

ities, in social geographical subjects the need to differ­

entiate also the nooephere is inevitable.öiis ie why the no­

tions ef technoephere, demosphere, mentosphere(Дэенис,1980, 

p.91) as well as socioephere, econosphere, infosphere and 

cultural sphere have been taken into use. There is no con­

sensus among scientists in the question concerning the ex­

istence of these spheres or their belonging to the geosys-

tem, neither has anybody presented a wellfounded or united 

classification of them that would be associated with other 

spheres. 

Below a genetical classification of the social-geo­

graphical nooephere based on the diachronical method is pre­

sented as a continuation of the analogical natural geograp­

hical division. 

The emergence of the sociosphere should be regarded tie 

first stage of the noosphere, because mankind arose as a so­

cial association. The crowd of anthropoids turned into a so­

cial group of men in connection with instinctive activities 

becoming conscious, the emergence of articulated speech,so­

cial rational work (in getting wood, clothing and shelter) 

and making tools. Of course, primeval society had its o#n 

demographical, social-administrative and tribal-ethnical 

structure, but they must be regarded as components of the 

socioephere. 

The evolution and existence of mankind under the wild 

conditions of obtaining livelihood lasted for a very long 

time - over two million years (Марков, 1979, p. 138). The 
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social development achieved a qualitatively new stage after 

passing over from usurpation-consuming to cultivating «кв­

оту, which meant the formation of entirely new relatione 

between nature and the society: cultivation of wide areas, 

breeding of domestic animals (i.e. pasturing, altering na­

tive flora and fauna), emergence of more effective tools axi 

working regulations. This took place about ten thousand 

years ago, resulting a\so in a "demographical explosion"of 

that time, because it became possible to obtain livelihood 

for a far bigger number of people than during the consuming 

period of gathering, hunting and fishing. 

Cultivating economy is already a more developed econ­

omic system, that created a higher labour productivity and 

founded a base for further division of social labour. The 

economic sphere - econosphere - sprang up in the social and 

natural spheres as a new integrational system. Although 

this system was still natural economy based on manual work 

and the use of draught animals, it still caused an intensi­

fication of social changes and development, that led to the 

fall of the primitive communal system and the rise of the 

class society, cumulating division of labour epecializatim. 

The rise of the slave-owning system end the first states, 

about 6000 years ago meant the origin of organized system 

of power - the sphere of administration or adminosphere, 

tois power was based on a well organized military force spe­

cialized in fighting, as a result of which steady states 

were formed, promoting the creation of civilization since 

the differentiation of social division of labour caused the 

separation of mental and manual work. Science and art came 

into being. This meant that culture (in a wider meaning) be­

came separate autonomous system that started to exert seri­

ous influence on social development through its branches a*b 

as education, sciences, literature, art,architecture,sports, 

et6., and above all by such influential spheres as labour 

culture and the art of warf eure. Together with the develop­

ment of the cultural sphere the complicated and more effec­

tive than ever before system of administration baaed on del­

egating the power and promoting the formation of slave-hott­

ing empires and their urban cultural centers was reshaped 

as well. The new administrative system, through being an 

offspring of civilization is still organically bound to the 

sociosphere rather than the cultural sphere. 
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The evolution of the cultural sphere into an indepen­

dent system created favourable conditions for the develop­

ment of science, perceiving natural laws and employing natu­

ral resources for people's »ell-being. Still, cultural and 

scientific development were slow at first, probably because 

of the social-economical limits. And although the steam-en­

gine was invented already in ancient Rome,the mankind »acted 

the epoch of techical-industrial development only at the eod 

of the 18th century. 

The rise of the qualitatively new, dynamic industrial-

technical fcAf-hnngphftTw is certainly a stage that emerged 

from the cultural sphere as an outcome of scientific and 

technological inventions, but it materialized only within 

the framework of the social-economic sphere, integrating at 

a new level. The emergence of the industrial-tectnical sphere 

was realised only after commodity production had replaced 

natural economy, i.e. the social division of labour reached 

the level where material wealth was no longer produced for 

one's own use but for exchange, for sale. That was the in-

novational complex, forcing the industrial development. 

The first stage of commodity production - commodity 

production on a simple scale - is based, true enough, or 

manual work, but being grounded on privately owned produc­

tion means and an instensive growth of commercial and money 

relations (commodity circulation), it brings forth simple 

commercial cooperation, which creates preconditions for ap­

plying machinery and mechanization in manufacturing. Simple 

commodity production and cooperation give birth to competi­

tion, as a consequence of which machinery and mechanization, 

technological inventions and organizational innovations 

intensive application in manufacturing (through the agency 

of the law of value). 

Science, formerly a differentiated part of the cultural 

sphere, was integrated with the sphere of production (the 

essential component of the economic sphere), which resulted 

in immensely effective mechanised industrial large-scale 
production. 

An especially intensive expansion of the technosphere 

be^an in the stage of the scientific and technological re­

volution, causing destructive changes first add foremost in 

the biosphere, but likewise in the hydro- and terraspheres. 

This has cceated a new situation: in realizing whatever 



technical-economic plan, one must consider the complex of 

all ita possible results in natural aa well as social sys­

tems. For analyzing the emerging quite complicated chain re­

action of causes and results the methodological arsenal of 

geography suits such better than the methology of other dis­

ciplines with differentiated research objects. 

In brief, a genetical classification of the subject of 

geography enables tos 

1. Treat the geosystem and its regional parts as dynamic com­

plexes, the development processes of which have evolutional 

connections with each other. 

2. Classify geography as a discipline in accordance with the 
genetical classification of its research object. Hence the 

following system of subdivisions in geography is obtained: 

a) The geography of the sphere of nature, consisting of the 

following subsystems of elementary spheres: 

- the geography of the ergosphere, i.e. the fields and 

radiation; 

- the geography of the terrasphere, i.e. the Bartile sur­

face; 

- the geography of the atmosphere, i.e. the airspace; 

- the geography of the hydrosphere, i.e. the waters; 

- the geography of the biosphere, i.e. living nature. 

b) The geography of the nooephere or the social-technical 

system, that can be divided into elementary subsystems of: 

- the geography of the social sphere, i.e. human relatims, 

activities and welfare; 

- the geography of the econoephere, i.e. economy; 

- the geography of the adminosphere, i.e. administration; 

- the geography of the cultural sphere, i.e. culture; 

- the geography of the technosphere, i.e. the technical 

systems. 

This classification is of course just an abstract con­

struction that does not coincide with the real division of 

geography, since geographical research is not directed upon 

the study of isolated abstract spheres, but treats geosys-

tems as complex territorial units. The real branches of geo­

graphy are complex in character, for example, climatology 
incorporates besides the treatment of the atmosphere and the 

ergosphere also partly that of the terra- and hydrospheres; 

the geography of tetostry studies not only the industry, but 
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also social, administrative and technical components of in­

dustry, etc. However, the present classification may have 

cognitive importance in analyzing the functioning of geo­

graphical components and study of the systems of their all 

possible relations (interactions). 

5. Investigate the dynamics of anthropogenetic innovations 

rind the industrial transformation of the whole geosystem 

against the background of its evolutional diachronicв,in so 

doing the following rules are observed: 

a) the younger the sphere, the more widespread and intensive 

fche technogenic innovations inherent in it are.Consequently, 

older spheres suffer less from indnstrial-geographical -trans­

formations than younger ones; 

b) industrial-geographical changes appear faster, more di­

rectly and positively from the view-point of men in younger 

spheres, although there are some exceptions, indirect- and 

aide-effects with complicated feedbacks. In broad outline 

it can be said that within the nooephere industrial-geo­

graphical changes positive from the view-point of men domi­

nate, but as to the natural sphere, negative destructive 

transformations are observed ertlich are the most intensive 

in its youngest subsystems, the biesphere. Disturbances in 

the balance of the ergoephere are expected only during the 

following decades; 

c) the rule that industrial-geographical changes are more 

local in character in younger spheres and more global in 

older ones, should not be considered universal. 

To sum up, we can say that up to now industrial-geo­

graphical processes have been a reflection of the positive 

development of the Earth's geosystem in spite of some de­

structive impacts. However, the of indurtdal-inmvational 

reversion exists in the form of global pollution or an ex­

pensive military nuclear catastrophe,that may dedroy youngs-

oomoeostatic systems of the geosphere.Essential differences 

between the subsystems of the nooephere and the genetic sub­

systems of the natural sphere should be stressed.The latter 

exists as a functioning association of concrete objects and 

their environment, wbile the subsystems of the nooephere as 
abstract, since human specialized activities,created by the 

new subsystems are more effective than earlier.It comprises 

all the objective reality on the E$rth, adding to it a new 

quality, and often transforming or amplifying its earlier 
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qualities. 

Taking into consideration the extraordinary effective­

ness of the scientific and technological innovations in af­

fecting the geosystem, which has allowed scientists to op­

pose the epoch of technical civilisation the entire earlier 

development of mankind as a qualitatively new epoch, we can 

add to the previous geosystematic diachronics of 5 + 5 el­

ements a more abstract diachronics of 2+2 elements. It 

would comprise the inanimate and living nature systems from 

the natural sphere« and the humanitarian and technical sys­

tems from the noosphere. While it took the living organisms 

millions, even milliards of years to change and reshape com­

ponents of inanimate nature, the industrialized technoqysteo 

will spend only some decades to transform all earlier el­

ements of the geosystem. This is often accompanied by too 

intensive destructive effect on the earlier diachronic for­

mations. 

Only such industrial-technical development that would 

preserve the earlier elements of the geosphere and being 

about an optimal harmony in their functioning can be con­

sidered progressive because development lies in the domina­

tion of constructive tendencies over destructive ones. The 

diachronic elements of earlier origin are not only the past 

of the Barth, bot also its inseparable integral components 

today - their damage will harm the geosystem as a whole. 
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REGULARITIES OF URBANIZATION AND DEMOGEOGRAFHICAI, 

PROCESSES IS THE ESTONIAN SSR 

A. Marksoo 

Introduction 

With the expansion of urbanization and scientific and 

technological progress the set of factors affecting the lo­

cation of population, i.e., its distribution among different 

types of settlements and their territorial systems is be­

coming ever more complicated. On the one hand, several fac­

tors promoting the concentration of production and settle­

ment pattern gain strength, especially In te early and middle 

stages of urbanization: I) As a result of mechanization, the 

demand for manpower decreases in dispersed primary (rural) 

branches, and increases In concentrated secondary ones, es­

pecially in "science-intensive" branches of manufacturing. 

2) The labour process acquires an industrial character also 

in farming, forestry and fishing, this is conducive to the 

concentration of rural settlement pattern. 3) At the advanced 

stage of urbanization the number of jobs increases the most 

rapidly in tertiary sectors; part of them, above all admin­

istration, science, arts, higher education, and research and 

development tend to concentrate in big cities - in the capi­

tal or regional centres. 

On the other hand, the development of urbanization is 

accompanied by certain factors counteracting excessive con­

centration: I) In rural production branches a high concen­

tration of fixed assets and manpower in a few settlements 

brings about difficulties in intensive cultivation of land 

In areas far from concentration centres. A high concentra­

tion of cattle aggravates environmental problems. 2) Compli­

cated ecological problems arise also in cities and agglomer­

ations, which in turn impels to avoid excessive concentra­
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tion of urban production branches and population. 3) The 

population's demand for various cultural and everyday ser­

vices is rising in towns as well as in the rural areas. To 

make these services available, the distribution of the cor­

responding establishments cannot be too highly concentrated. 

This circumstance affects the distribution of service estab­

lishments between rural and urban localities as well as be­

tween towns of different types. 

The above-mentioned factors exert direct influence cn 

the intensity and territorial peculiarities of such demo­

graphic processes as natural movement, migration and labour 

commuting. These processes can be called demogeographical 

ones since from the standpoint of settlement geography it is 

the territorial aspect of them that stands in the foreground. 

During the early and middle stages of urbanization when 

factors conducive to concentration are prevailing the demo­

geographical processes are also quite one-directional. Mi­

gration flows from rural to urban localities and from smaller 

to larger towns predominate. As a result of migration the 

total population number in the rural areas decreases, among 

it the share of young people of working age and women of 

fertile age. This brings about an- absolute and a relative 

decrease in the birth rate. At the same tame the share of young 

people increases in towns and their demographic potential 

rises. 

At the advanced stage of urbanization when both opposite 

groups of factors are already functioning the character of 

demogeographical processes becomes more complicated. This is 

valid especially for the socialist countries where the ad­

vanced stage of urbanization is accompanied by the replace­

ment of expanded reproduction of population by simple re­

production resulting in labour shortage. It is namely under 

such conditions that the demogeographical analysis of the 

settlement system and labour resources becomes vital. A gen­

eral decrease in population increment is usually not a sign 

of the territorial levelling of the demographic situation 

but, on the contrary, that of higher differentiation. Settle­

ments and their subsystems enjoying a more favourable loca­

tion and combination of activities as nedl as a better social 

infrastructure at the given stage preserve their aemograp'nic 

growth potential, the others lose it. The demographic growth 

potential of a settlement is expressed by I) the existence 

3.3 



of natural increase, and 2) migrational attraction, the abil­

ity to concentrate young people of working age which in turn 

ensures natural gain. Under certain conditions the so-called 

unilateral demographic activity may be observed - the• popu­

lation of a settlement increases ae a result of natural in­

crease though in-and-outmigration is in equilibrium, or the 

opposite case - natural gain is lacking but the population 

increases and maintains its sex and age structure due to in-

migration. The size and functions of the settlements and 

their territorial subsystems which acquire the highest growth 

potential, as well as the differences between them and the 

stagnating settlements of the same region are determined by 

the historical and socio-economic conditions of the region. 

It depends on these differences which problems deserve special 

attention in the research into demogeographical processes. 

There it should be stressed that a demogeographical analysis 

has always practical as well as theoretical aims. It gives 

the necessary initial data for compiling regional labour bal­

ances and socio-economic plans as well as for developing 

measures for affecting the demographic situation. At the same 

time such an analysis allows- us to draw conclusions on the 

systemic nature of the development of settlement of a given 

region and the stage of urbanization reached - whether con­

centrating factors are still predominant or whether decon-

centrating forces can already be observed. This is especial­

ly significant for drawing up forecasts for the development 

of the settlement system of a region. 

Pursuing the above aims the demogeographical processes 

in the Estonian SSR have been investigated at the Chair of 

Economic Geography of Tartu State University. The present 

contribution is a survey of the trends inherent in the dy­

namics of demogeography in the Estonian SSR after World War 

II, especially during the last decade. During these years 

the share of urban dwellers was already over 70 per cent, at 

the same time the growth of urban population decelerated as 

a result of the decline of both migration and natural gain. 

This allows us to apeak about the beginning of a new stage 

in the urbanization process in the Estonian SSR. The present 

contribution aims at elucidating I) whether and to what ex­

tent the territorial tendencies and qualitative composition 

of migration have changed in the new demographic situation; 

and 2) how these changes are reflected in different func­
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tion&l-hierarchical groups and territorial subsystems of the 

settlement of the Estonian SSR and in their demographic 

growth potential. 

The paper is based on a comparison at the author's earlier 

investigations and those conducted in recent years.* As in 

the earlier investigations, the principal methodological 

foundation is here a combination of demogeographical and sys­

tems approaches, i.e. the settlement system is treated as an 

integral, hierarchical md centralized system. Demogeographi­

cal processes - migration, commuting and natural movement -

are interpreted as an expression of the system's behaviour, 

its functioning and growth. Proceeding from this the author 

tries to prove with the treatment of demogeographical pro­

cesses that the development of the settlement system has 

several features analogous to the behaviour of other self-

-managing centralized systems. This is above all revealed by 

the proportions of the main centre and centres belonging to 

lower levels of the hierarchy (towns of different ranks), 

and a proportional interdependence of the population number 

of individual centres and their hinterlands. 

I. THE ROLE OF MIGRATION IN THE DYNAMICS OF THE POPULATION 

NUMBER AND SETTLEMENT PATTERN IN THE ESTONIAN SSR 

As to its territory (45,100 km2) and population number 

(1.5 million in 1983) the Estonian SSR is one of the smallest 

union republics of the Soviet Union. However, several rela­

tive indicators show that it belongs among the areas with 

high urbanization and intensive economy. In Estonia, just 

like in the other Baltic union republics, the natural in­

crease of the population has been lower than the average of 

the Soviet Union during the whole post-World War II period. 

At the same time, however, Estonia has experienced net in-

migratlon from other union republics of the USSR. Inmigra-

tion has chiefly been caused by the necessity to satisfy the 

1 The mentioned earlier investigations deal with structural 

changes in the republic's settlement system, above all the 

concentration process and demogeographical dynamics in the 

period 1959-1973 (Marksoo, 1976; Marksoo, 1980; MapHCOO , 

1977; Марксоо, Тонсивер, 1979; Марксоо, 1,979) 
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demand for labour of Industriea having all-Union signifi­

cance (or regional significance in the Northwestern Economic 

Region) such аз oil shale mining and processing, the power 

Industry, engineering, ocean navigation and port industry, 

et al. Depending on the growth rate of these industries aa 

well aa the Increment of labour resources the republic, the 

absolute size of immigration as well as its share in the to­

tal population increase has been different in different years. 

As a rule migration gain has accounted for over a half of 

the total population increase, being thus the main component 

of growth (Tables I and 2). Since the mid-1970s the net in-

migration haa decreased due to the changed demographic situ­

ation in the regions of the Russian SPSR where the majority 

of inmigrants originate. As a result of the declining birth 

rate, the ahare of young people has decreased there. Aa the 

majority of migrants are young, outmigration from these re­

gions has also declined. At the same time the birth rate has 

decreased also in Eatonia, and so inmigration still accounts 

for the major part of the population increase, while total 

increase haa considerably declined. 

Together with its general growth, population has been 

concentrating from rural to urban places. The urban settle­

ments of the Estonian SSR have taken over four fifths of the 

net inmigration from other republics, and since 1964 have 

been responsible for the whole natural increase. Besides, 

urban settlements have grown considerably due to intrarepub­

lic rural-urban migration. Intrarepublic migration has been 

the main factor of rural population loss in the Estonian SSR. 

The volume of intrarepublic rural-urban migration has de­

pended simultaneously on several factors: socio-economic con­

ditions in the rural areas, the number of jobs and dwelling 

construction in urban settlements and the size of labour force 

gained as a result of interrepublic migration. In the 1950s 

when working conditions in farming were still hard, the rural 

areas of the Estonian SSR accounted for more than a half of 

the influx of people into urban settlements. In 1959-1973 

when the state and collective farms became increasingly more 

affluent and the net inmigration from other republics in­

creased, their share declined to nearly a quarter (Марксоо , 
Тонсивер, 1979). In the second half of the 1970s when the 

influx from outside Eetonia decreased, the rural areas of the 

republic itself accounted again for nearly a half of the to-
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'Pabin I 

The dynamics of the population number in the Estonian SSR 

in 1950-1982 + 

Peri od 

Pop. nr. at 
the begin­
ning of the 
period 
(thoua.) 

Among it 
urban rural 
pop. pop. 

(thou& .)(thous ,) 

Percentage 
of urban 
pop. et the 
beginning 
of the 
period 

Gain or loss (thous. people') 
total pop. urban pop. rural pop. 
total annual total annual total аппиаГ" 
of the ave- of the ave- of the ave-
period rage period rage period rage 

1950-1958 1096.7 516.1 . 580.6 47.1 100.1 11.1 162.4 18.0 -59.3 —6.6 

1959-1963 1196.8 675.5 521.З 56,4 70.3 14.1 101.2 20.2 -30.9 -6,2 

" 1964-1968 1267.1 776.7 490.4 61.3 67.2 1З.4 83.0 16.6 -15.8 -3.2 

1969-1973 1ЗЗ4.З 859.7 474.6 64.4 83.7 16,7 93.2 18.6 -10.5 -2.1 

1974-1978 1418.0 952.9 464.1 67.2 48.8 9.8 69.4 1З.9 -20.6 -4.1 

1979-1982 1465.8 1022.3 443.5 69.7 41.2 10.3 49.9 12.5 -8.7 -2.2 

Jan. 1, 1507.0 1072.2 434.8 71.1 X X X X X X 
1983 

1507.0 

+ Tables 1 and 2 are based on statistical yearbooks Eesti NSV rahvamajandus 1974, 198О 1:ancl 13 82. 



Table 2 

The share of natural increase and migration gain in the dynamics 

of the population number in the Estonian SSR in 1950-1982 

Period 
Natural increase (thoxta.) Migration gain Cthoue.) Average annual per 1000 Share of 
total of average total ofaverage inhabitants migration 
the period annual the period annual natural migration gain In the 

Increase gain total in­
crease, % 

1950-1958 

1959-1963 

1964-1968 

1969-1973 

1974-197b 

1979-1962 

54.9 

33.9 

27.6 

31.О 

24.2 

17.5 

6.1 

6.8 

5.5 

6.2 

4.8 

4.4 

45.2 

36.4 

39.6 

52.7 

24.6 

23.8 

.5.0 

7.3 

7.9 

10.5 

4.9 

5.9 

5.3 

5.5 

4.2 

4.5 

3.3 

3.0 

4.4 

5.9 

6.1 

7.6 

3.4 

4.0 

45.I 

51.8 

58.9 

63.0 

50.4 

57.6 



tal migration gain of the urban settlements ( about 3500 

people a year). The continuing population outflow which ag­

gravated labour shortage in the rural areas made farms take 

new effective measures to retain labour force (higher remun­

eration, expansion of housing construction, better services). 

At the same time restrictions were set to the creation of 

new jobs in towns in order to promote an increase in labour 

productivity. As a result of these measures the outflow of 

population from rural areas into urban centres decreased at 

the beginning of the present decade. As the natural increase 

of urban population has also declined, the demographic growth 

resources of the urban settlements of Estonia are now con­

siderably smaller than at the beginning of the previous dec­

ade. On the basis of absolute and relative changes in the 

rural and urban population numbers, as well as their growth 

components we can distinguish between three stages in the 

progress of urbanization in Estonia during the post-war period. 

The first stage - 1945-1963 - comprises the years of 

post-war reconstruction, rapid industrialization of the na­

tional economy, and the transfer from small-scale production 

to socialist large-scale production in the farming. During 

this period the number of urban and rural population and 

their proportion changed the most rapidly, and it was during 

this stage that the share of urban population in the total 

population of the republic increased to over a half. Besides 

natural and migration gain the number of urban population 

increased also as a result of administrative changes, i.e., 

as a result of granting rural settlements 1fae status of urban 

localities: in 1945-1955 3 previous rural settlements were 

granted the rights of a town, and 26 those of an urban-type 

settlement1 ( Марксоо, Тонсивер, 1979). 

The second stage of urbanization comprises the years 

1964-1973. The absolute and relative increase of urban popu­

lation was not so conspicuous and the loss of rural popula­

tion was twice as slow as during the previous stage. Urban 

localities increased above all as a result of interrepublic 

migration. Administrative changes played already a negli­

gible role. 

In 1974 the transfer to the third, advanced stage of 

1 In Estonia alev, in Russian Посёлок ГОРОДСКОГО типа juridi­

cally belongs to the category of urban settlements. 
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urbanization began. This stage acquired its typical features 

at the beginning of the 1980s. The percentage of urban popu­

lation rose over 70, however, at the same time the growth 

rate of urban population showed an absolute as well as a 

relative decline. With the reduction of the total increase 

of urban population, the importance of its natural increase 

gained momentum. 

An analysis of the growth rate of urban population and 

its components by different functional-hierarchical groups 

of urban settlements (Tables 3 and 4) allows us to draw the 

following conclusions. 

Irrespective of different growth rates of the groups of 

urban settlements studied, their proportions with respect to 

one another have changed relatively little during the period 

observed. This shows that in Estonia as an old settled region 

the established functional-hierarchical structure of urban 

settlements is generally stable and for the functioning of 

the settlement system as a whole all its hierarchical levels 

are needed. The stability of the settlement structure is 

proved also by the fact that the development trends inherent 

in different groups of settlements during the last decade 

have the same direction: the growth rate of population has 

slowed down, and the share of migration gain has declined. 

Consequently, the decreasing share of rural settlements (and 

above all a strong decline of the significance of villages 

having no central functions) has been the most important out­

come of the concentration process. Changes in the relative 

size of different groups of urban settlements are but of mi­

nor importance. Among the structural shifts the following 

deserve special notice: I) the rise in the share of the capi­

tal's agglomeration, 2) the rise in tho share of the North-

East Sstonian industrial agglomeration, especially so during 

the early and middle stages of urbanization, and 3) signifi­

cantly above-average growth of young raton centres, i.e. those 

which were granted this status only in 1950. These centres 

developed their administrative and economic la^nagement func­

tions mainly in the ЮбОз «hen the hinterland subordinated 

to them administratively expended considerably as a result 

of the reorganization of the administrative division of the 

republic. The growth of old r«ir>n centres, i.e. enjoying the 

administrative functions (county centres1) already before the 

* In Estonian maakonna linn, in Russian уяапний рогюп 
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The growth rate of the population number of the functional-hierarchical 

groups of the urban settlements of the Estonian SSR and their changing 

share in 1959-1931 

Table 3 

junctional-hierar-
chical group 

Population 
increase,% 
1959-1981 
(1959=100) 

Among it 
1959-197З 1974-1981 

(1959=100) (1974=100) 

Share in % urban pop. 
growth 

1959-81 1959-73 1974-81 

Share in % urban pop. 

î 53 Т9б9 1902 

The capital with its 
nearest satellites 162.6 142.4 114.2 47.2 44.1 55.5 42.8 42.8 44.4 

North-East Estonian in­
dustrial agglomeration 174.9 159.6 109.6 21.0 23.1 15.6 15.9 17.8 17.8 

among it: its major 
centres 181.4 166.3 109.1 17.8 19.9 12.0 12.4 14.2 14.3 

Polyfunctional re­
gional centres 144.9 132.4 IO9.7 13.4 1З.2 13.8 16.8 16.0 I5.5 

iicion centres 151.8 139.7 108.6 12.9 13.7 10.9 14.1 1З.7 1З.7 

UDong thems old 144.6 1З5.7 106.6 10.0 11.0 7.3 12.7 12.2 11.7 

new 215.5 175.9 122.5 2.9 2.7 3.6 1.4 1.5 2.0 

Local centres 129.8 123.5 105.2 '5.5 5.9 4.2 10.4 9.7 8.6 

f.iaong them: 
polyfunctional I3O.4 123.7 105.4 4.1 4.4 3.3 7.7 7.1 6.4 

narrov/ly specialized 128.0 122.7 104.4 1.4 1.5 0.9 2.7 2.6 2.2 

Total 156.7 141.1 111.1 100.0 100.0 100.0 100.0 100.0 100.0 



labile 4 

The components of the dynamics of the population 

number of the urban settlements of the Estonian SSR 

in 1959-1981 

Functional- Share in urban po- Ratio of natural in-
-hierarchic puliation's crease and migration 

group natural migration gain (natural increase 
increase. Kain. =1) 

% % тщттшл» 

The capital with 
its satellites 39.4 51.6 1 :2.3 1 :2.5 1 :2.1 

North-East Es­
tonian industrial 
agglomeration 23.1 19.8 ' 1 «1.5 1 :1.8 1 :0.8 

among it: 
its major centres 19.3 16.9 1 :1.6 1 «1.9 1 :0.7 

Polyfunctional 
regional centres 14.9 12.5 1 =1.5 1 :1.7 1 :1.1 

Raion centres 13.8 12.5 1 :1.6 1 :2.1 1 :0.7 

among them: old 11.0 9.5 1 «1.5 1 :2.0 1 :0.6 

new 2.8 3.0 1 «1.9 1 :2.5 1 «1.3 

Local centres 8.8 3.6 1 :0.7 1 :0.9 1 :0.4 

among them: 
polyfunctional 6.0 3.1 1 :0.9 1 : 1 1 :0.6 

narrowly spe­
cialized 2.8 0.5 1 :0.3 1 :0.5 1 0.1 

Total 100.0 100.0 1:1.8 1:2 1:1.4 

+ migration gain comprises also changes in population num­

ber due to administrative changes; 
++ this group includes also a few isolated settlements with 

a narrow specializat3 on whose functions of a local centre 

are weakly developed. 



establishment of Soviet power has been considerably slower, 

since their proportions in respect to the subordinated hin­

terland are already reaching their upper limits. Generally 

the growth of old raion centres slows down when their popu­

lation number is approaching or is already above 20,000. 

The growth rate of local centres is even more notably 

differentiated than that of raion centres (Pig. I). The bulk 

of the natural increase and migration gain of this group oc­

curs in 10 polyfunctional and 4 narrowly specialized local 

centres, i.e., in scarcely half of the total number of local 

centres. Among polyfunctional centres relatively rapid grewth 

is experienced by those concentrating besides service also 

production, primarily such enterprises that render technical 

services (land improvement, repairs, supplies, building, 

etc.) to farming. Through such enterprises 1be respective lo­

cal centres develop close relations with their agricultural 

hinterland which is the main reserve for their population 

growth. As to the narrowly specialized local centres, rapid 

population growth occurs in those where the major industrial 

enterprise has been recently expanded or which have an addi­

tional function of a residential satellite being located in 

the capital's hinterland. In recent years both these sub­

groups have enjoyed approximately equal growth rates, poly­

functional local centres, gaining inhabitants mainly by net 

migration, and narrowly specialized ones almost equally by 

natural increase and net migration. The population number of 

the other polyfunctional and narrowly specialized local centres 

are stationary or declining. Either because of their loca­

tion or combination of functions these urban places are un­

der less favourable conditions, and are therefore short of 

growth reserves. As a rule, they suffer net outmigration. 

The location of a local centre may be unfavourable when it 

is situated in outlying districts of the Estonian SSR (also 

far away from major roads), or isolated from agricultural 

areas by large forest expanses or marshes, in some cases also 

if other local centres are too close. In such cases the net­

work of local centres is too dense. At the same time there 

aru several agricultural regions which have no urban local 

centre 4t All, though one would be needed. In euch a situ­

ation acme larger quickly growing rural settlement (in Ss-

tonian ilevik) may grasp the functions of a local centre. 

Thus, side by side with the stagnation of some old centres, 
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new ones come inxo Deing. This shows that the lower levels 

of the hierarchy of urban settlements just like rural settle­

ments adapt themselves to the shifts having taken place in 

rural production branches and services connected with them. 

It should be noted that when estimating the share of 

migration gain in the growth of urban population and in the 

changes of its territorial distribution, the relative and 

absolute values of net inmigration are not sufficient. The 

effect exerted by migration gain or loss on the natural in­

crease in the settlement should also be taken into account. 

With a few exceptions a high migration gain brings about a 

rise in natural increase as well, and the latter stays at a 

relatively high level for quite a long time after the decline 

of migration gain. It is as a result of former high net in­

migration that the majority of industrial centres experience 

higher than average urban natural increase also today. Long-

-term migration loss brings about a decline in the number of 

young people of marrying age, as a result of which natural 

increase ie reduced to the minimum, being in some cases re­

placed by natural loss. 

2. OK THE POSITION OF DIFFERENT TYPES OF URBAN CENTRES 

Hi THE SYSTEM OF MIGRATION FLOWS IN THE ESTONIAN SSR 

Above a general survey was given of the changes in net 

migration with in the dynamics of the settlement system of 

the Estonian SSR has a whole and its different functional-

-hierarchical subdivisions. For a better understanding of 

the regularities observed and their alteration trends, the 

position of the different settlement types and territorial 

subsystems of the settlements in the general scheme of the 

migration flows should be assessed. This position is charac­

terized from two main aspects: I) which other settlements 

and regions lose inhabitants to the settlement group of in­

terest and what are the destinations of their outmigration; 

2) what are the main reasons for population concentration 

and, on the contrary, population loss. At that we are inter­

ested in the share of migration directly or indirectly af-

fectable by governmental measures, i.e., to what extent and 

how the migration mechanism of different settlement types 

can be affected change of residence in connection with offi­
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cial transfer or recruitment or workers to new jobs, the as­

signment of young specialists to jobs on graduation, as well 

as the settling of state1 dependents in invalid's end children's 

homes can be regarded as migration patterns directly affect-

able or controllable by administrative, planning or economic 

authorities. The migration connected with studies is indi­

rectly affectable by planning organs since the specializ­

ation, location and enrolment of educational establishments 

is fixed by plans. Migration destinations can indirectly be 

influenced by several other measures such as the location of 

new jobs and housing construction, etc. Below, when discuss­

ing the share of directly and indirectly controllable migra­

tion, organized migration connected with work and studies is 

considered. 

Detailed research into ttio migration relations and mech­

anism of different functional-hierarchical types of settle­

ments of the Estonian SSR has been conducted twice. One of 

the investigations analyzed the period of 1968-1973, i.e., 

the second half of the middle stage of urbanization, the other 

treated the time interval I980-I98I, i.e., the beginning of 

the advanced stage of urbanization. 

A generalization of investigation results is presented 

in Figures 2, 3 and 4. 

The figures show that during the middle stage of urban­

ization all main migration flows reflected continuing con­

centration in the settlement system. First, the number of 

rural to urban migrants was considerably higher than that of 

urban to rural ones, at that the biggest migration gain at 

the expense of rural areas was experienced by the capital -

the head of the settlement system, and raion centres, i.e., 

the nearest administrative and economic centres of all rai-

ons. Raion and local centres gained population by net mi­

gration only from the same subordinated raion, whereas the 

capital attracted settlers also from all other rural raiona 

of the republic (they accounted for nearly two thirds of the 

capital's migration gain from rural settlements). The only 

group of urban settlements experiencing net outmigration to 

rural areas of the republic is (and has been) the industrial 

agglomeration in fcorth-East Estonia, lhis agglomeration has 

a somewhat exceptional position serving as the so-called "en­

trance gate" for the influx of migrants into the Estonian 

SS8. Its location at the republic's border and industrial 
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system of the Estonian SSR in 1971-73 and 1980-81 
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specialization are conducive to close relations with the Le­

ningrad Oblast and remoter industrial areas whence its mi­

gration gain originates. Part of the inmigrants assigned to 

jobs in this region after graduation or recruited from other 

republics move on to other towns or districts of the Estonian 

5SR. The majority of outmigrants go to Tallinn (two fifths 

for educational purposes) End North-West Estonian rural areas. 

Secondly, in the intrarepublic urban to urban migration 

a strict regularity was observed: lower ranked centres lose 

people to higher ranked centres. Consequently, the concen­

tration of urban population proceeded along the settlement 

hierarchy in upward direction with the capital serving as the 

final point of destination in the intrarepublican migration. 

The capital gained the largest number of inhabitants from 

its nearest hierarchy level - polyfunctional regional cen-
T -

tres. 

Thirdly, immigration from other Union republics of the 

USSR also contributed to the concentration of population in 

the higher ranked centres: Tallinn and North-East Estonian 

industrial agglomeration acquire nearly three quarters of 

the net inmigration. 

In this connection it is important to note that the po­

pulation concentration in the higher ranked centres is above 

all a result of organized migration connected with work and 

studies. Pig. 2 shows that the share of migration affectable 

by planning authorities is the highest in higher ranked cen­

tres, and lowest in rural areas.11 In intrarepublic migra­

tion that connected with studies is 1he most extensive, while 

organized movement of manpower plays the greatest role in 

inmigration from other republics. In the early 1970s Tallinn 

1 The regularity that at the middle stage of urbanization in 

the urban-rural and rural-urban movement upward migration 

flows dominate in the settlement hierarchy, is stated also 

by A. Žurkowa (1981), who analyses the spatial structure of 

Polish migration. 

In rural to rural migration, especially over short dis­

tances, indirectly controllable migration flows play a rela­

tively important role. Such migration is induced above all 

by new housing projects on state and collective farms. Hous­

ing construction is one of the main factors affecting popu­

lation redistribution within farms as well as between them. 
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and Tartu, the two major educational centres in Estonia, ac­

quired the bulk of their migration gain on account of those 

migrating for educational purposes. Tallinn concentrated in 

addition skilled labour from the other towns of the republic 

(mainly regional centres) also by official transfer of people. 

In the net inmigration to Tallinn and the North-East Estonian 

industrial agglomeration from outside Estonia people recrui­

ted to construction, transportation and industrial enter­

prises accounted for nearly a half. In the migration from 

rural settlements to raion and local' centres movements con­

nected with education are of minor importance. Therefore, 

over a half of the migrants gained by these centres leave 

rural areas on their own initiative (to obtain a more at­

tractive job, better housing conditions, advantages of urban 

way of life, etc.). 

A comparison of the above-described trends of popula­

tion redistribution with those observed in the early 1980s 

showa that intrarepublic urban to urban and interrepublic 

migration have not undergone notable changes. With a certain 

decline in the total volume of interrepublic migration (its 

reasons have been referred to above), net inmigration into 

Estonia has also decreased, but the distribution of the in-

migrant a by different settlement groups is almost the same 

аз earlier. However, the proportions of intrarepublic rural 

to urban migration show evidence of considerable changes. 

The most noteworthy phenomenon is that the capital and poly-

functional regional centres, i.e., towns of the highest level 

of the settlement hierarchy, have lost their migration gain 

from rural areas. So far the number of migrants moving to 

Tallinn from some rural areas of North-East and South-East 

Estonia is still higher than that of those leaving Tallinn 

for these areas, but Tallinn has net outmigration with rea­

ped to Karju Haion administratively subordinated to it. Be­

cause of outmigration to this raion, the net migration be­

tween Tallinn and the rural settlements of the republic is 

in equilibrium. Tartu, the second largest town and one of 

the two major educational centres in Estonia has net inmi-

grution with respect to the rural raion subordinated to it. 

t owever, Tartu loses so many graduates to remoter rural areas 

that its net migration with respect to the rural settlements 

of the republic is nearly zero. Thus we can see that nowadays 

the redistribution of rural inhabitants to urban settlements 
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results mainly from short-distance migration between raion 

and local centres and rural settlements of the same raion, 

i.e. from intraraion migration. As compared to the previous 

atage of urbanization, the migration gain of raion and local 

centres from rural areas has declined nearly by a half. As 

the outflow of population from raion and local centres to 

the higher ranked towns is continuing at nearly the same pace 

as previously, the decline in the inflow of rural people of 

the same raion is the main reason why nearly a half of local 

centres have suffered net outmigration in recent years, while 

the migration gain of raion centres has considerably de­

creased. 

All this shows that during the present stage of urbani­

zation the structure of the settlement system has begun to 

stabilize, and population migration is a direct carrier of 

this process. This process does not begin simultaneously in 

all units of the settlement system whereas its progress is 

affected by different factors. To understand this, the anal­

ogy of the behaviour of the settlement system with that of 

other centralized hierarchical systems should be considered. 

As it is known, centralized systems function faultlesslywhen 

they have a powerful main centre, and subcentres of second­

ary, tertiary, etc. levels having proper proportions with 

respect to the main centre. That is why at the stage of sys­

tem formation nearly all intra- and extrasystem growth re­

serves are mobilized to strenthen centres, especially the 

main one. However, when the system has already reached the 

so-called mature stage, the time comes when the proportions 

between the centres and the remaining elements of the system 

cannot be changed in favour of the former ar$r longer. If they 

are changed, the centres themselves will lose the subordi­

nated subsystems as their primary growth reserves and objects 

to be managed. In such cases centres have to apply their own 

regulatory functions to avoid undesirable disproportions. 

The development of a settlement system is subject to analog­

ous laws, this is evidenced especially by the course of ur­

banization and changes in the proportions of urban and rural 

settlements. The leading urban centres of the system whose 

migration enjoys a high level of control are during the early 

stages of urbanization the main concentrators of population, 

and during the later stages they are the first to apply 

"brakes" to check excessive concentration. In the Estonian 



SSR such checking is required since too high outflow of la­

bour from rural areas is hindering the growth of agriculture 

and other rural activities. Above we relationed already two-

-sided measures (restriction of the creation of new jobs in 

towns, and increased,benefits for rural workers, etc.) which 

have been applied to avoid disproportions in the national 

economy. Migration investigations show that such incentives 

affect first the migration flows connecting towns of the 

higher levels with rural settlements. Tallinn and Tartu are 

no longer the main centres attracting rural population, now 

their functions with respect to rural settlements consist in 

training qualified personnel. The decline of the migration 

gain of raion and local centres from rural places shows that 

the stabilization process between the urban and rural local­

ities is already apparent also at the lower ranked urban 

settlements. 

However, not all rural areas are involved in the turn­

around of rural-urban migration, it concerns only a rela­

tively small area, mostly the nearest hinterland of the capi­

tal, regional and raion centres. People who stay in the coun­

try or move there from urban places prefer to live in areas 

having good access to a town. Rural areas fear away from larger 

and medium-sized towns are still experiencing net outmigra-

tion. Areas adjacent to towns are in more favourable condi­

tions also from the standpoint of the location and variety 

of jobs. A number of towns have relocated various enterprises 

requiring large sites (construction, transportation, ware­

housing) or a quiet environment (research institutions, hos­

pitals) in the suburban zones. As a result, people living in 

these zones can either work at these enterprises or commute 

to work in town. Therefore, areas adjacent to towns attract 

mostly young persons of working age. At the same time, the 

growth in the number of jobs in the vicinity of towns has 

resulted in increased labour commuting originating from towns. 

At the present time the labour commuting between the big and 

medium-sized towns and the rural settlements of the Estonian 

SSR is almost balanced, i.e. the number of commuters in both 

directions is equal. All this has resulted in a notable dif­

ferentiation of the rural settlement system: in the vicinity 

of towns zones with a higher demographic potential having 

close daily commuting ties with the towns and characterized 

by urban way of life are clearly distinguishable. 
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To sum up we can see that the demogeographical processes 

In the Estonian SSR during tie advanced stage of urbanization 

are characterized by two main trends. On the one hand, the 

growth of urban places is decelerating. This is mainly caused 

by declining inmigration reserves, and thus the towns cannot 

expect any significant rise in natural increase. On the other 

hand, urbanization is continuing in an implicit form with 

the formation of the so-called rururban zones around towns. 

The demographic growth potential of these zones is not much 

lower than that of the towns themselves. At first the forma­

tion of these zones decelerates the growth of the central 

town (part of the inhabitants and jobs being relocated in 

this zone). However, in the future the existence of such a 

zone will provide a local reserve for the further growth of 

the central town. Consequently, the migration affecting 

measures taken in recent years have influenced the denographic 

dynamics mainly of Estonia's larger towns and rural areas in 

their nearest hinterland. How rapidly and to what an extent 

the number of population and workers can be consolidated in 

remoter rural areas is not clear yet. It is necessary to make 

migration policy more effective just in this line. The last 

problem must be partially solved by means of urban settle­

ment , enlivening the development of small towns in agricul­

tural areas. That will diversify the possibilities of enploy-

ment for rural inhabitants and enable their better access to 

services. 

In conclusion it cen be said that the changes in the 

migration streams of the Estonian SSR are in many respects 

similar to those in other countries having reached the ad 

vanced stage of urbanization some time earlier. In the USA 

and several countries of Western Europe the relative'migra­

tion gain of small towns and thinly-populated rural areas 

exceeded that of large cities and agglomerations already in 

the early 1970s. This phenomenon, so-called migration turn­

around has been under study over the last decade by many 

authors (Ter Heide, Bichperger, 1981; McCarthy, 1980; McCar­

thy, Morrison, 1977; Hansen,1977; Chalmers, Greenwood,1977). 

The factors, however, which have caused the deconcentration 

of population, are not entirely alike in Bstonia and the 

above mentioned countries. In the USA, for exnmple, the phe­

nomenon dealt with here has been partially connected with 

recreation and retirement as well with ecological diffi­
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culties of huge agglomerations; in Holland 1he physical plan­

ning of newly settled regions, etc. In Estonia the main Ma­

son for the inhibition of the population concentration pro­

cess has been so far associated with the desire to contribute 

to the development of agriculture. As agriculture occupies 

an important place in the republic's national economy, then 

the rural settlement is also a significant component in the 

republic's settlement structure and its rapid decline must 

be avoided. The aim is not to maintain fully the present 

number of the rural population, but first of all to improve 

its sex and age composition and thus to strengthen its natu­

ral reproduction ability. 

As it was said above nowadays it is not possible to 

raise the demographic potentiality of rural settlement only 

on the basis of purely agricultural settlements.В is necess­

ary to diversify the functional structure of rural settle­

ments, and intensify their labour and service commuting to 

urban settlements. 
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« FORMATION OF LABOUR RESOURCES AS A TERRITORIAL 

PROCESS AND ITS NATURE IN THE ESTONIAN SSR 

J. Kore 

The situation on the labour market may become etrained 

in the whole Soviet Union including Estonia in the near future 

due to the age structure of the population on the one hand and 

the continuing fast and extensive growth of production aithe 

other. It is for this reason that the raising of the effi­

ciency of the use of labour resources and the ensuring of the 

maximum employment of all population categories have become 

highly important in the management of the national economy 

both on sectoral and territorial levels. The territorial as­

pect of -the formation of labour resources which has so far 

been neglected requires special attention. Research into ter­

ritorial regularities of the formation of labour force should 

be based on productive forces as uniform territorial systems 

whose component the population is. The territorial aspects of 

the formation of labour resources are affected by demographic 

and economic factors as well as social ones, especially the 

educational system. 

I. On systems approach to labour resources 

In recent years principles of a systemic approach have 

been widely used in the study of complicated objects. At­

tempts to apply systemic analysis to the study of various 

phenomena in economic geography are of great interest. With­

out dwelling in detail on the conception of a sjetem, we shall 

try to clear up the possibility of applying this approach to 

the study of labour resources. So far attempts have been made 

to apply the systems approach to the investigation of popu­

lation reproduction (Коростелев , 1979), tt» qeteqi of settle-
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ment (MapKCOO, 1977) and the management of labour resources 

(Наценке, 1975; Либанова, 1982; Суворова, 1980). 
Labour resources are part of the population, thus they 

have two poles - the biological and the social one. The bio­

logical aspect ensures the reproduction of the whole popu­

lation, thus also that of the labour resources. This procest, 

is controllable only indirectly and with a large delay in 

time. Hence, the management of labour resources is aimed pri­

marily at the optimization of social indicators. The natural 

movement of the population is regionally affected by the re­

distribution of the reproduction potential through migration. 

Demographic policy in general (among it regional demographic 

policy) is still in the state of formation in the Soviet Union. 

On the other hand, the labour resources are primarily 

a socioeconomic category. The national economy of any region 

can be regarded as consiting of the following subsystems: 

I) production of material wealth, 2) the infrastructure of 

production, 3) population and labour resources, aid 4) social 

infrastructure. Evidently, the separation of labour resources 

from the total population on the one hand and from the na­

tional economy on the other is rather conventional. This can 

be justified only by the circumstance that the formation of 

the labour resources, their rational employment and the rais­

ing of their quality are key problems in the further devel­

opment of the national economy. 

Attempts at systems approaches to labour resources have 

been made by I.S. Ladenko and I.P. Suvorova 0.аденко, 1975; 

Суворова, 1980). They treat the formation of the labour re­

sources, their distribution sind redistribution as well as 

their employment as individual elemente. One can agree to 

such a division in principle but one cannot agree to the con­

tent ascribed to the elements by I.P. Suvorova. Besides, they 

are rather groups of elements (subsystems) than elements. 

The formation of labour resources may be treated in wider 

and narrower meanings. In its wide meaning this term refers 

to the increment of labour resources through natural emd mech­

anical increase of population. Here the treatment of the gen­

eral dynamics of population and that of labour resources 

should be closely linked. Naturally, the socio-economic pe­

culiarities of any given regional economic system leave their 

imprint on this process. In its narrow meaning the formation 

of labour resources refers to their replenishment - above all 
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through the educational system of the given region but also 

through migration. 

The distribution of labour resources is a link uniting 

the elements of their formation and employment. It is not 

always easy to define the boundary between them since the 

structure of the educational system and network determines to 

some extent also the distribution of future workers among 

the enterprises of different sectors. However, a large number 

of-young people find jobs on their own, thus various indirect 

factors are required to ensure a rational distribution of 

manpower. 

The redistribution of labour resources is on the one 

hand a plannable and controllable process caused by the de­

velopment and changing importance of the national economic 

sectors, enterprises and specialities. On the other hand, 

however, the movement of manpower on people's own initiative 

is also involved. This process is generally not controllable 

by the respective authorities. 

The employment of labour resources determines Ifae struc­

ture of the population's employment. In this connection it 

has become traditional to deal with the population employed 

in social production in the spheres of material production 

and non-production. Kvidently the activities of the popula­

tion engaged in individual households and housekeeping are 

not less important for the society if the aims posed by the 

society are served. 

One conception which requires more detailed clarifica­

tion in the study of labour resources is the relationship 

between the elements of the system. When observing the system 

of labour resources, management relations of a vertical na­

ture are the most conspicuous. The training and retraining 

of the personnel for a certain sector, ministry or enterprise 

are organized proceeding from the principle of vertical links. 

As a rule, the major part of the vertical relations of en­

terprises are material ones (goods, energy), while informa­

tion exchange and the movement of workers form a minor .part 

of them. Vertical relations are mostly linked with a certain 

management centre. Experience shows that the nearer the man­

agement centre according to subordination or territorially, 

the greater its influence on the workers' collective. When 

vertical relations become weaker, horizontal (i.e. terri­

torial) ones gain significance. 
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Labour resources are always related to a certain terri­

tory, a settlement system or a settlement. The treatment of 

labour resources as a mobile part of the productive forces 

does not preclude such an approach - productive forces (or 

part of them) are relatively mobile. The lower the living 

standard of inhabitants, the cheaper it is to assign them to 

jobs in places suitable for social production, toen the living 

standard rises, it may be necessary to act on the contrary. 

Dissatisfaction with work, with one's working team, living 

conditions, etc., are the main reasons for a change of one's 

place of work (family reasons which are often closely linked 

with the above ones, form a separate group). The change of 

workplace is also affected by the peculiarities of the settle­

ment or the settlement system. The mere varied the functional 

structure of the settlement, the more changes of workplaces 

occur within the settlement and the fewer between settlements. 

While the vertical relations between enterprises main­

tain themselves through technology, material and technical 

supplies and management, the horizontal links reflect the 

whole variety of interests which connect separate collec­

tives. First of all, on a certain territory we can find a 

varied complex of production enterprises and enterprises ser­

ving the former or the inhabitants. Secondly, scarcely any 

of these enterprises can operate without any interrelations. 

Because of the predominance of the principle of sectoral man­

agement, too little attention has been paid to the nature of 

the horizontal relations and the possibilities of affecting 

them. 

2. The formation of labour resources and its 

territorial management 

For its further deepening territorial planning should be 

closely related to the administrative division of the terry-

tory and socio-economic zonation. 

Detailed zonation schemes are usually based on a hier­

archical settlement system. In the Estonian SSR a five-stage 

hierarchy is usedi (I) the intra-fara settlement system as a 

form of territorial organization of productive forces on the 

territory of a large-scale farm, (2) the settlement system 

subject to the local centre, (3) the settlement system the 
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administrative district (raion), (4) the regional settlement 
system, and (5) the settlement system of the Estonian SSR as 

a whole headed by the capital of tine republic. In recent years 

a similar hierarchical structure of settlement has been gaining 

favour also elsewhere in the Soviet Onion ( Ныммин , Мурель, 

1974). 
Here the questions arise as to what regularities of the 

formation of labour resources are characteristic of different 

levels of the socio-economic hierarchy, and to what extent 

this process is controllable. 

In reality it appears that labour resources are not 

formed in the same way on all the levels of the socio-econ­

omic hierarchy. Differences Eire due to the extent to which 

administrative and economic principles are combined md other 

circumstances. It should be noted that in the Soviet Union 

the formation of the labour force of individual enterprisea 

and consequently of the respective regional unit takes place 

under labour shortage. Workers have an opportunity to* choose 

a job offering better working and living conditions. This, 

in turn, gives rise to competition fcr labour among tbe spheres 

of economy and individual enterprises. As a rule,, the- compe­

tition manifests itself within a regional or an admlnistra-* 

tlve unit. 

The most general regularity is the concentrations of In­

habitants and labour resources from settlements of the lower 

levels of the hierarchy into the settlements having a higher 

status. The concentration process taking place in the settle­

ment system of tbe Estonian SSR is strongly influenced by 

interrepublic migration, thus it does not reflect only the 

processes inherent in this system itself. The movement of 

manpower between settlements of an equal status should not 

be underrated either. The nature and complexity of this pro­

cess differ in different settlement groups. 

On the level of a large-scale farm not many direct con­

tradictions are faced in obtaining manpower. Firstly, the 

farm itself employs the majority of the manpower, and there­

fore the activities of the auxiliary institutions serve and 

must serve the interests of agriculture. Secondly, since the 

administrative functions of the lowest administrative auth­

ority - the village Soviet - are limited, there are practi­

cally no contradictions between the economic and administra­

tive management. One of the main factors affecting the for-
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mation of labour resources is the outflow of youth from farms 

into towns. This process takes place in a situation where 

because of the development level oi* the productive forces 

agriculture cannot afford to release any more labour. An­

other tendency (though not so extensive) is the flow of popu­

lation from poorer farms (and districts) into better ones. 

The spheres of influence of the local centres are shaped 

through the performance of the productional, service and or­

ganizational functions in a certain area (usually an the ter­

ritory of a village Soviet). This area is not administrative­

ly marked, therefore the number of local centres distinguished 

by different authors varies. S. Nõmmik and V. Murel, for 

example, have distinguished 24 urban and 50 rural settlements 

as plyfunctional local centres, 14 urban and 35 lural settle­

ments as highly specialized local centres (Ныммик, МуреЛЬ , 

1974). E. Tsopp, however, has differentiated 25 productional, 

31 productional-servicing and II organizational-servicing 

local centres in the Estonian SSR (Tconn,l976). Depending on 

the functions performed by the respective local centre, it 

can have significant commuting ties with its hinterland. A 

certain movement of labour force between enterprises is poss­

ible since the composition of jobs is quite varied within the 

local settlement system. 

With the formation of agricultural-industrial associ­

ations in all the raions of the Estonian SSR local centres 

have gained new functions. This is conductive to close rela­

tions between the local centre and its hinterland and should 

help to retain labour in the system. 

The basic units of territorial management in a small 

union republic are administrative districts (raions) and 

towns of republican subordination. On the territory of the 

Estonian SSR there are 15 raions and 6 towns of republican 

subordination. The improvement of their efficiency is vital 

for combining sectoral and territorial planning, and thus 

also for territorial management of the formation of labour 

resources. 
On the territory of a raion a variety of enterprises 

belonging to both production and non-production spheres can 

be found. While the competition for labour is insignificant 

at lower levels of the settlement system (labour force of 

different sexes or with different skills being employed), 

then here rather sharp contradictions are observed. First, 
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the development of the two major spheres of the national 

economy - the production and non-production spheres - is not 

in harmony. Secondly, units subject to different levels of 

management (all-Union, all-Union and republican, republican) 

enjoy different development prospects. Thirdly, there exist 

discrepancies of interests between individual enterprises 

(also if subject to the same management centre). 

The zones of influence of the largest towns of the Es­

tonian SSR have given rise to such intra-republican regions 

as Tallinn with its influence zone in the north-west of Es­

tonia, Kohtla-Järve in the north-east, Tartu in the south-

-east and Pärnu in the south-west of Estonia. These regions 

have no administrative foundation yet but they have been rec­

ognized as suitable unite for the planning of intra-republi­

can socio-economic development. 

In the management practice the regional principle is at 

present applied only in the activities of the Ministry of 

Services of the Estonian SSR. The regional principle is to 

some extent taken into consideration in the organization of 

the system of vocational education, various other schools and 

extension courses. In the future this principle is to be ap­

plied on a considerably wider scale. Intra-republican regions 

reveal distinct differences in social and economic develop­

ment as well as in the formation and employment of their la­

bour potential. Therefore, the possibilities of controlling 

the process of the formation of labour resources vary from 

region to region. 

The most important territorial management unit in tbe 

Soviet Union is a union republic, in large union republics -

an oblast. If the influence of this unit in the development 

of the administrative management of the territory is not 

raised, efforts'to harmonize territorial and sectoral manage­

ment in lower units will be futile. 

3. The role of the educational system in 

the formation of regional differences 

of labour resources 

At the -present time the solution of three problems is 

especially topical in the field of the formation and employ­

ment of labour resources, namely (I) the training of person-
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nel, (2) the balancing of the number of working people and 

jobs, and (3) an improvement of people's living and working 

conditions. 

In the training of manpower an extremely important role 

is played by rational organization of the educational system. 

The tasks of the educational system consist in giving future 

workers a general education and specialized skills. These 

tasks are fulfilled through a differentiated school network. 

The system of general education involves the whole popula­

tion, it also lays the foundation for acquiring a specialized 

education. For certain jobs the knowledge and skills received 

at a general school are sufficient without notable further 

studies. Other jobs require special training offered by spe­

cialized secondary and higher schools, vocational schools or 

courses arranged at enterprises, etc. It would be ideal if a 

sufficiently diverse network of educational establishments 

were situated in a certain area which could satisfy the basic 

demand of this area for additional labour force. 

In the Estonian SSR the network of general schools is 

on the whole in harmony with the distribution of population 

and the settlement system (Лаансалу, 1981), though a few de­
viations can be observed. Empirically it has become clear 

that there should be a grade school on the territory of every 

large-scale farm, and every local centre snould have a sec­

ondary school. Schools training skilled workers and middle 

managers have historically developed a distribution that is 

not in conformity with the settlement hierarchy. In Estonia 

two large educational centres training the overwhelming ma­

jority of people with a higher education - Tallinn and Tartu 

- have come into being. A considerable portion of the middle 

managers and skilled workers are also trained in Tallinn and 

Tartu. The other regional centres - PSrnu in South-West Es­

tonia and Kohtla-Jfirve in North-East Estonia take mostly lo­

cal needs into account. Therefore, the situation calls for 

the organization of an integral educational network within 

tbe intrarepublican regions meeting the basic demand for 

skilled workers in the given region. So far, the regional 

principle has been followed in" the admission to agricultural 

schools. 
In the last few decades the population of the republic 

has concentrated in North Estonia, primarily in towns. In 

1959 40 per cent of the republic's population lived in North-
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-Weet Estonia; in 1979 the percentage was 44. The respective 

figures for Кorth-Beet Baton!a are 17 and 19. The role of 

South-West and South-Bast Bstomia has diminished relatively, 

whereas the role of the West-Bstonian islands has decreased 

absolutely. The changes in the network of schools have fol­

lowed a similar pattern. The distribution of pupils shows 

that educational establishments nearer to homes are pre­

ferred. The distribution of those who finished grade schools 

in 1979 according to the places where they continued their 

studies was in complete agreement with the general distribu­

tion of the population. Such a distribution was caused by 

the fact that a large number of students (over three fifths 

of the young people) continued their studies in secondary 

schools. 

Of the pupils who finished grade school in 1979 the fol­

lowing percentage continued their studies in the same region: 

95.3 per cent in North-West Estonia (90.5 per cent of voca­

tional school enrolment), 85.55 per cent (77.8 per cent at 

vocational schools) in North-Bast Estonia» 86.3 per cent 

(66.6 per cent) in South-East Estonia, and 77.9 (31.0 per 

cent) in South-Seat Bstonia. The opportunities to obtain a 

specialized secondary education in tbe ваше region are smaller 

in South-West Estonia than in the other regions (49.2 percent 

of the pupils can do it). These opportunities Eire the best 

in North-West Bstonia (82.5 per cent). The distribution of 

secondary general school graduates according to the location 

of their future educational establishment is quite different: 

the concentration is high in North-West Bstonia (chiefly 

Tallinn). There are two main reasons for this. First, a high 

percentage of those enrolled in the Estonian higher educa­

tional establishments study in Tallinn (in 1982 Tallinn ac­

counted for 52.4 per cent of the enrolment, Tartu for 47.6 

per cent). Secondly, schools training middle managers on the 

basis of secondary general education are virtually concen­

trated in Tallinn: in 1982 North-West Estonia accounted for 

74.4 per cent of their enrolment, North-East Estonia for 7.7 

per cent, South-East Estonia for 14.4 per ceit and South-West 

Estonia for 3.5 per cent. The training of skilled workers on 

the basis of secondary education follows a similar pattern: 

in 1982 North-West Estonia was responsible for 72.2 per cent 

of the enrolment, North-East Estonia f<r 15.4 per cet, South-
-East Estonia for 5.8 per cent, and South-West Estonia for 
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6.5 per cent. 

In the Eetonian SSR the development of the network of 

vocational achoole hae somewhat lagged behind. In the Soviet 

Union as a whole there are on average 20 pupils of general 

educational schools per one pupil of vocational achoole, in 

the Estonian SSR the ratio is 23 to one, whereas in the Lat­

vian SSR and the Lithuanian SSR (our nearest neighboure) it 

is only 16 to one. Narrow specialization in several spheres 

of life, including vocational education proceeding from the 

interests of an individual enterprise or a group of enter­

prises has resulted in a situation where skilled labour ie 

obtained from schools of neighbouring republics or economic 

regions or even remote districte. 

At the same time it is quite evident that in order to 

eut labour turnover educational establishments should be situ­

ated in the vicinity of future jobs and students' residences. 

Conclusions 

As can be seen from the above, the formation of the la­

bour force is a complicated socio-territorial process. It is 

based on the social reproduction process, being at the same 

time a part of it. In socio-economic territorial systems 

(towns, regions) regional differences in the formation of 

labour force are evident. They depend on the demogeographi-

cal processes and afe affected by general and special laws 

of the development of a socialist eociety (the absence of un­

employment , the availability of general and specialized edu-

cati n), by the regional structure of our national economy 

and the peculiarities of the social infrastructure. One of 

the most important factors ie the formation of the labour 

force is tbe educational system whose structure and terri­

torial organization must be in accordance with the structure 

of the necessary labour force and the territorial organiz­

ation of social production. 

It also became clear that tbe development of fee Estonian 

school network requires better coordination with the regional 

development of the national economy, the distribution of the 

population and regional interests. 
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Ш8АТ10Н ОТ SölTSHINE AS BASIS 

POE DETERMINING TOTAL SOLAS RADIATION 

A. Balk, L. Pahapill 

Total eolap radiation is beeoaing widely used as a cli­

matic characteristic, simultaneously the time intervals for 

which radiation amounts are needed are getting shorter aod 

more concrete. Here we consider the determination of weather 

types for the purposes of characterizing the conditions of 

landscape, modelling plant communities as well as thermal and 

water regimes and productivity of field crops, for the appli­

cation of solar therapy in health resorts, in construction 

for determining the heat Insulation parametres of envelopes 

and the area of fenestration. During the past few years, in 

the context of general energy shortage, a sharp rise of in­

terest in heliotechnical installations has been observed in 

the whole world, including northern countries Mnnish special­

ists show their guests their original "sun village" 35 km 

north of Helsinki where 75% of the annual heat requirement 

is supplied by solar energy. 

For the time being, there are still few actinometric 

stations where total radiation can be recorded automatically, 

besides, the network of such stations is not regular. On the 

vast territory of the USSR the number of stations supplied 

with total radiation (Q) integrators is under 100, stations 

with self-recorders for direct solar radiation (S) are fewer 

than 20. Therefore, it appears to be indispensable to develop 

methods for the computational determination of radiation to­

tals for time intervals as short as possible (days eod hours). 

Data provided by the heliograph, the most elementary and at 

the same time the most common instrument Jbr registering sun­

shine may serve as the actual basis ftr ttd.s purpose.lt should 

be noted that in the USSR heliographs work at more than 1000 

meteorological stations. , 

At the present time data on the duration of sunshine (s) 
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are used for the determination of total radiation rather mod­

estly. Papers presenting data on the relations between s and 

the monthly amounts of Q or 8 have been published, the daily 

amounts of Q however, it is asserted that could be competed 

on the basis of в only with a very low accuracy. A thorough 

survey of the climatological investigations of the regime of 

solar radiation with the purpose .of its heliotechnioal appli­

cation has been given by T.G. Berliand (Берлянд, 198o).Deal­

ing with the problems of compiling the sun cadastre, he con­

siders it important that the network of stations registering 

the daily totals of solar radiation should be made denser^ 

and the diurnal structure of solar ratlstim should be Stalled. 

However, he does not mention that the heliograph data could 

be used as a basis for this. 

Tbe fact that little use ii made of tie duration of sun­

shine as the basis for computing total solar radiation id 

partly due to a specific feature of the heliograph as a re­

cording instrument. Namely, the heliograph does not register 

concrete values of radiation intensity but only the fact 

that it surpasses a certain threshold value. According to 

different sources, for the most generally used Campbell-Stokes 

heliograph this value is 0.20 ... 0.40 cal/cm^ain., depend­

ing on the quality of the glass ball and the tape. Actually,-

the values of radiation intensity msy surpass the threshold 

value several times but this remains unobserved. Secondly,, 

it must be taken into account that a shaft of rays that has 

passed through a glass ball with a diameter of 10 cm burns a 

hole into the tape in a very few seconds. If on a day with 

clouds variable the sun comes out from the cloudage every 

5-6 minutes for 10-20 seconds it is sufficient to leave on 

the tape a burned trace similar to that caused' by con­
tinuous sunshine. Naturally, the aforementioned shortcomings 

reduce the informative value of the burned trace on the tape. 

Since for weather classification it was necessary to 

find a correct radiation characteristic that at tihe same time 

would be determined on the basis of the data from a possibly 

wide network of stations, we undertook to determine the re­

lations between the duration of sunshine (s) and the amounts 

of radiation. As the starting point we chose total radiation 

(Q) that is most universal from the standpoint of weather-

-forming processes as well as applied fields.The form of the 

field of the points a and Q carried on the coordinate axes 
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shoved clearly that there existed a linear relation.Proceed­

ing free ehis the correlation coefficient r was calculated. 

To characterise the relation the well-known linear regression 

equation was used: 

у . ax + b, (1) 

where у - Q cal/cm^ sought for; x - a in hoars; a and b-

• * constants, the climatic value of which lies in the follow­

ing: a • ascent of the correlation straight line showing by 

how *any calories Q increases per every hour of the increase 

of s; b - initial ordinate, Q if s » Q. 

Hie ware period from April till September was taken un­

der observation, the relative role of radiation in the weather-

-forming process being greater and its practical applica­

tions of greater importance. At the beginning, the correla­

tion paraeetres were determined for Qhrtu (years 195* - 1958) 

and Moscow (1957 - 1961) (Райк, 1963). 150 was considered 

to be a sufficient number of cases for determining the den­

sity of relation between the two meteorological characteris­

tics. Later, in order to check the territorial generality of 

the validity of the correlation of s and Q,data ftom six more 

stations in different districts of the USSR were processed 

(Пахапилл, 197*). The processed data characterize climates 

from the Subarctic North to Transcaucasia and southern des­

erts, and from the areas influenced by the Baltic Sea via 

regions with different stages of continentality to the coast 

of the Pacific. 

As can be seen in Table 1, the coefficient of the rela­

tion between the daily amounts of s and Q is in most cases 

above 0.90, in half of the cases 0.93 and more.Che case that 

falls out is Verkhoyansk, north the Polar Circle, that is 

characterized by a great number of hours of low radiation 

intensity due to the low position of the sun. Another excep­

tion is Tashkent with its relatively small correlation coef­

ficients. Characteristc of the local desert climate is a very 

large number of days when the duration of oxishine approaches 

the possible maximum, but the intensity of the radiation in­

flux fluctates mainly because of a great variation of atmos­

pheric transparency. 

When applying heliotechnieal equipment it is essential 

to know the daily amounts of direct radiation (S). The den­

sity of the relation between S'and s has been calculated for 

two places. As we seen in Table 1, the correlation coefficients 
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Table 1 

Correlation coefficients r of the relation between 

daily amounts of eunahine duration (•) and total radiation (Q) 

Latitude April May June July August September 

Verkhoyansk 67,5 0.76 0.88 0.84 0.88 0.91 0.93 
Okhotak 59.5 0.91 0.89 0.93 0.92 0.94 0.91 
Tartu 58.5 0.89 0.95 0.93 0.94 0.93 0.91 
Moscow 56 0.90 0.92 0.93 0.93 0.93 0.90 

Omsk 55 0.94 0.91 0.94 0.96 0.90 0.92 
Kaunas 55 0.94 0.94 0.91 0.94 0.90 0.93 
Tbilisi 42 0.92 0.95 0.92 0.97 0.94 0.95 
Tashkent 41 0.96 0.96 0.88 0.81 0.83 0.83 

Correlation coefficient« r of direot radiation (3•) 

Omsk 55 0.94 0.92 0.93 0.95 0.93 0.95 

Tashkent 41 0.96 0.94 0.88 0.86 0.91 0.89 



Table 2 

The valuea of the ooeffioienta a and b 

of the linear relation equatlone 

April May June July Auguet Sep teeb er 

a Ъ a • ~V~ a s— • a - —Б a • b a b 1 

Verkhoyansk 14.6 239 18.3 307 21.5 270 23.6 216 24.6 166 20.7 98 

Okhotsk 21.6 233 26.4 260 31.9 230 31.2 217 27.5 165 22.8 52 

Tartu 24.5 185 29.5 173 29.5 208 34.2 1б0 27.2 163 24.9 92 

Moscow 25.5 161 28.5 187 31.3 197 27.0 212 28.4 142 23.2 122 

Omsk 27.1 147 38.4 185 31.1 201 30.1 184 27.0 148 22.8 52 

Kaunas 30.1 134 32.1 174 29.2 219 29.6 195 33.9 132 26.0 99 

Tbilisi 37.4 168 39.2 216 40.1 216 36.8 203 36.4 190 31.4 159 

Tashkent 37.9 143 35.9 208 36.9 215 36.7 197 34.4 179 27.9 202 



Table 3 

Correlation coefficients r of the relation between hourly amounts 

of sunehine duration and total radiation and regression equation 

ooeffioienta a and b 

Tartu, 1967 - 1976 

Time 6-7 a.m . 9-10 a.m. 12-13 p.m. 

Months r a b r a b r a b 

February 0.80 15.8 11.1 

March 0.87 26.5 16.5 

April 0.89 31.6 14.5 0.92 36.8 18.1 

May 0.90 17.2 7.7 0.92 36.8 17.4 0.92 42.2 20.4 

June 0.92 16.6 9.4 0.94 40.4 18.1 0.91 44.0 20.7 

July 0.91 16.4 9.7 0.93 35.6 18.5 0.91 39.6 21.7 

Auguat 0.91 36.1 16.2 0.90 36.2 18.2 

September 0.93 31.3 14.0 

October 0.89 22.7 8.6 



are generally higher than in ease of Q. 

toe coefficients of the linear relation equation (1) 

are climatic constants by their nature, and their regime 

(change from month to month) should be regular (Table 2). 

But here and there apparent deviations occur, which are due 

to the shortness of the period studied (5 years). It is also 

to be taken into consideration that because of the vastness 

of the territory the deviation of the monthly amount of radi­

ation from the normal annual radiation is apparently differ­

ent for various regions during the period used in processing. 

The determination of the relation between s and Q for a 

part of the day was started by a postgraduate student I. Palm, 

in her work designed to study the regime of the characteris­

tics of the bioelimate of man. The period from midday till 2 

p.m. was taken under observation in order to find a more cor­

rect radiation index for determining the radiative effective-

-equivalent temperatures and olo values on the basis of me­

teorological observations at one p.m. 

Data processing for the relation of the hourly amounts 

of s and Q was performed by an undergraduate R. Tuisk. Рог 

this purpose characteristic hours that corresponded to me­

teorological observations carried out in every three hours 

were chosen. Data about Tartu (TSrerrere) from 1967 to 1976 

were used. 

Table 3 shows that the correlation coefficient of the 

hourly amounts of s and Q, too, is from April till December 

0.90 or more, but yet somewhat lower than in case of the 

daily amounts. 

The number of hours when there was no sunshine at all 

or it was continuous, at its maximum, is big as it was ex­

pected. In both cases the dispersion of Q is high. With no 

sunshine the great variety of the amounts of total (actually 

disperse) radiation can be explained by the character of 

cloudiness that may vary in a wide range between Cirri and 

Cumulonimbi. With continuous sunshine (s • 1.0), the lower 

than general ̂  are in part of the cases due to a thin Cirrus 

coating covering the sun disc. More often it is probably con­

nected with the shortcoming of the heliograph described above, 

1.e. its giving a continuous burned trace in case of alter­

nating clouds, too, if the sun comes out from the cloudage 

with sufficient regularity. Thus, the category of continuous 

sunshine comprises also the hours when the influx of direct 
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solar radiation is interrupted and remains lover than ex­

pected, i.e. lover than if s * 1.0. The greater alternation 

of cloudiness at noon probably also affects the value of r 

eo that it is from midday till one p.m. less than at 9...10 

a.m. when cloudiness is more stable. 

Ve can still note that the regime of the coefficients a 

and b is substantially more regular in Table 3 than in Table 

2 (Tartu). This indicates a considerable advantage of a period 

of 10 years in comparison vith that of 5 years. The fact that 

in one case ve have to do vith daily amounts of radiation axi 

in the other vith hourly amounts,is probably of less import­

ance. 

In summing up ve may drav the conclusion that the rela­

tion betveen the duration of sunshine and daily and hourly 

amounts of total radiation is close enough for using helio -

graph data in analysing the radiation regime and compiling 

the sun cadastre. Whether the accuracy of the calculations 

based on daily and hourly radiation amounts is satisfactory 

depends on the task undertaken. As the netvork of stations 

that automatically record radiation aauunta is sparse and ob­

servation series are short as a rule, the heliograph data are 

vithout doubt applicable to territorial and temporal extra­

polation of actinographical radiation amounts,as veil as for 

the determination of highly needed probability and guarantee 

characteristics. 
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0« BBK FOnUTXOH AUD CLASSIFICATION OF KAHES 

A. Raukeя, A. Kont 

Ob th« territory of Batonia, situated on the south-east­
er® elope of the Baltic Shield in the north-weetern part of 

the last-Яагеревж Platform käme» constitute one of the most 

typimal relief farms. They have various morphology and gen-

eslm (Пьудас, Ряхнж, Мийдел, 1971). Up to the present about 

30 kae fields, which are mainly located in the eastern pari 

of the Betonian SSR have bee* described quite well (Fig. I). 

There is no unitary classification of kames up to the 

preaemt day, and because of terminological indefinit ion, re­

lief forme of extremely varied structure and origin are called 

kamee. Kames constitute the most indistinct group in the gla­

cial relief. As S.A. Takovlev has pointed out ( Яковлев, 

1954), the relief forms consisting of aqueoglacial deposits 

and having characters Aich do not correspond to any other 

group are taken for kames. In recent yeare many authors have 

considered even various nonglacial formations - abraaional, 

exarational, solifluctional, etc. to be kamee. This is abso­

lutely impermissible in our opinion. Therefore, one of the 

most important assignments for geomorphologiats and other 

inveat igat ore of the Quaternary epoch is to make the term 

"käme" more precise. 

On the initiative of Estonian geologists and geographers 

a special all-Union symposium dedicated to каше investiga­

tions (Строение и формирование камов , 1978) was organized 

in 1977. 

It is necessary to present a brief survey of the ety­

mology and history of the uae of this notion to solve the 

above-mentioned taak. The term "käme" is derived from the 

Scottish word "comb". The word "comb" is often met in Scot­

tish place names and means a ridge with abrupt slopes. Be­

fore the creation of the glacial theory ridges and hillocks 
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of any kind were celled kerne«, both sculptured and structural 

relief forms among them. 

?or the first time this term was used in a stricter 

sense by an Englishman J. Jamleaon In 1874, who treated sev­

eral formations of the glacier and its meltwater origin as 

kames. The same year his countryman J. Gelkie in his well-

-known research "The Great Ice Age ..." (1874) characterized 

kamee in greater detail, according to him kames are hillocks 

and ridges of gravel and sand, more rarely of pebbles, that 

occur in the marginal areas of big glaciers and ice sheets. 

He characterized the deposits of kames (QeSde, 1874, p. 232) 

as follows: "The deposits of which the kames are composed 

are usually stratified, and, in some of the finer-grained 

accumulations, very beautiful examples of false or diagonal 

bedding frequently occur. Associated with the sand and gravel, 

we here and there come upon deposits of silt and clay which 

have occasionally..been worked for brick-making. These beds 

are usually finely laminated. But neither in them, not yet 

in the sand and gravel, have any organic remains been dis­

covered." 

In the 1870s the genesis of the relief formed during 

the last Ice Age was explained as a result of several agents' 

coaction - glacial, aqueoglaclal and marine. J. Geikie also 

discovered marks of several agents in the structure of kames. 

He was sure that the rugged käme relief had been formed dur­

ing prolonged destruction and kames essentially represented 

erosional-destructional remains of large landforms of earlier 

origin (Geikie, 1874, pp. 234, 246). He did not distinguish 

kames from eskers. 

 . . Chamberlin (1894) characterized kames more dis­

tinctly, considering them to be irregularly located hillocks 

and ridges consisting of bedded sand and gravel and separated 

from one another by depressions. At the same time he had a 

comparatively vague idea of the formation of kames, noting 

that irregular relief formations, consisting of stratified 

deposits belong to the group of kames. Usually they are con­

nected with end moraines or fore gradual transitions of them, 

but they differ from eskers as to their orientation with re­

spect to the margin of the glacier. There are a number of 

transitional types, but one of the most important genetic 

peculiarities is that typical kames are the products of re­

latively active ice while typical eskers are formed in com­
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pletely passive or even dead ice. 

According to present-day opinions, fluvloglacial kames 

as well as eskers have formed as a result of the accumulation 

of aqueoglacial deposits on ths surface, crevasses or tunnels 

of passive or dead ice, and kames differ from eskers first 

of all by their morphological features. 

At the end of the previous century the term "käme" wai 

widely used in geomorphological literature as can be inferred 

from the above-said, and its definition was almost the same 

as today. Much obscurity occurred about the genesis of kames 

at that time, but we cannot declare as if these problems were 

solved by today. 

Systematic investigation of kames began in the Soviet 

Union relatively recently. S.A. Yakovlev described for the 

first time kames on the Isthmus of Karelia as late as 1926 
(Яковлев, 1926). He defined kames nearly in the same way as 

 . . Chamberlin (1894), but drew attention to the fact that 

such a definition was far from including all the specific 

features of these relief forms and that as regards their var­

iety, kames exceeded all the other landforms of the glacial 

relief. He distinguished radial and marginal kames and ex­

plained their genesis as a result of the aocumulation of the 

outwashed material from the till in the cracks of dead Ice 

(Яковлев, 1926, 1954). S.A. Yakovlev's standpoints wee elab­
orated by K.K. Markov (1931, 1955), who also did much to 

clarify the origin of käme fields. K.K. Markov believed that 

каше fields developed in the distal parts of surface elev­

ations in the course of the melting of dead ice fields. 

By the present time a number of investigations have 

been published on kames. It is necessary to refer to C.J. 

Holmes (1947), V.E. Boerman (1950), T. Bartkowskl (1954), 
J. Cook (1946), Q. Keller (1952), B. Markus (1930), «. Hie-
wiarowski (1961, 1963), C. Charlesworth (1957), В. Flint 

(1948), P. Woldstedt (1954), R. Klebelsberg (1948/49), C.A. 
Яковлев (1926, 1954), K.K. Марков (1931, 1955), E.B. Руххт 
(1976), Раукас, Ряхни, Мийдел(1971), et ai. 

It is not our task to analyse the above -mentioned works, 

all the more so since they are accessible to every investi­

gator. We are making an attempt to sum up some positive 

points in the earlier publications and classifications pre­

sented by different authors; Relying on our own experience, 

some new classifications are pre seift ed for readers to dis-
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сияв. These classifications of kames are naturally not com­

pletely original end: conclusive and do not pretend to any fi-

nel solution of the problems set up. They should be con­

sidered es в base for subsequent discussions and a stage for 

•eking up e classification acceptable to the majority of re­

searchers. 

Kames can be shortly defined as hillocks consisting of 

equeogleciel deposits. But this definition unfortunately 

dee* not cover all specific features of kames and it enables 
to include several erosional-destructional formations into 

this group. On the other hand, however, if we want to include 
all the peculiarities of kames in one sentence, the defini-

tien will be too complicated and hardly exploitable in prac­
tice. The authors of the present paper consider kames as 

positive relief feres, hillocks or short ridges resulting 

free the accumulation of aqueoglacial deposits In the cracks 
•ed cavities ef passive or dead ice or between Isolated blocks 
ef deed ice. This definition does not exclude the participa­
tion of active ice In the developeent of some types of kames 
and the existence of the lenses of till or till cover on the 
kernes either. As we know the hillocks consisting of strat­

ified aque oglacial deposits eure covered by till are in lit­
erature often called "dead ice moraines" (Hlewiarowski, 1961, 
1963, et al.). In our opinion it is more adequate to call 

thee till covered kames. In the conditions of dead ice, the 

slipping down or eeltlng out of till from icebergs is an ex­
pected rather than an occasional phenomenon. 

The käme terraces - accumulative terrace-shaped land-

feres with flat or slightly waved surface, formed between an 

obstacle of the eubglacial relief and passive or dead ice do 

not belong into the group of kames and they are dealt with 

as a separate morphogenetic type of landforms. 

On the basis of the dynamic conditions of the glacier 

participating in the development of a käme, one can distin­

guish between the kames formed in dead_i£e^ passive ice and 

those in dead or £essive ice with the participation of ac-

£ive_ice. 
On the basis of the mode of formation, the kames are 

divided into direct ones, i.e. the landforms risen directly 

on the base of the glacier, and imrersional ones - initially 

feresd on ice but after Its melting projected on the surface 

of the base (Асеев, Маккавеев, 1976). 
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By their location as to the margin of an active glacie:, 

distinction is made between radial^ marginal and nonoriented 

kames. This division is rather conventional. As kames are 

mostly formed in dead ice, they are situated under different 

angles in relation to the ice margin. On the other hand, the 

deposits are often accumulated in radial or marginal crevas­

ses which are more distinctly formed as the heritage from 

the previous active condition. The käme fields on insular 

heights are mostly nonoriented, or situated annularly. 

On the basis of the place of formation, subglacial^ in-

traglacial, supraglaolal, _foreglacial and .interblock kaaes 

are distinguished. 

Considering the geological structure, cne can speak about 

fluvio£lMial,_liBmoglecial and complicated kames. The first 

group consists mainly of cross-bedded sand and gravel with 

additional loam and pebbles. These deposits have been accu­

mulated in glacial streams flowing in crevasses and other 

cavities of passive or dead ice. They are usually covered by 

till. 

The limnoglacial kames consist of fine-grained sand, 

eilt and clay in the composition of which also coarsegrained 

fractions are represented. The limnoglacial deposits are 

predominately horizontally bedded, very often varved, but 

seldcmi wave-bedded. They have been formed in ice-dammed 

lakes, which existed in passive or dead ice. 

Part of the material of complicated kames has been de­

posited in glacial streams, another part in ice-dammed lakes. 

Often lenses of till occur in their composition. The struc­

ture of the complicated kames may be two- or three-storeyed 

and even block-shaped. Por a more vivid characterization they 

have been called superposed kames (Каяк, 1963). Kames as the 
youngest glacial relief formations may be placed on drumlins, 

morainic hillocks or any other kinds of landforms, even on 

kames formed earlier. 

The most complicated task seems to be the composition 

of a morphological classification of kames acceptable to the 

majority of investigators. The käme fields vary greatly by 

their morphological types of landforms. The must frequently 

used terms are the following: hillocks^ _knolls, cupolas, 

^restsj. ridges, ramparts and jalateaus^ 

Kames and eskers often exist together, and the dis­

tinction between prolonged kames and short es.'.ars is rather 
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conventional. Therefore, transsacral landforms may be called 

esker-kames or kame-eskere. 

The primary shape of kames may have greatly changed as 

a result of glaciodynamic, gravitational, erosional-destruc-

tional, abrasional and other geological actions. In such 

cases one can speak about transformed kames, at the same 

time pointing to the main refashional agent (abrased käme, 

etc.). If kames have changed beyond recognition, it is not 

proper to call them kames any more. For instance, the land-

forms influenced by push glacial tectonics belong to the 

group of push glacigenic formations. 

Kames are located both separately and in groups. A group 

of kames adhering to a common base 'should be called a käme 

«assj.f. An area where a number of kames are concentrated can 

be called a kame_field. Several types of landforms may exist 

in composition. An association of different kames which have 

undergone a similar formation process (simultaneity, genetic 

identity, etc.) should be called a käme £omp3.ex. 

The main common terms and their brief definitions are 

the following: 

behindfrontal käme - the käme which has formed behind the 

passive glacier margin (the way cf forming is quite prob­

lematical and the term is not recommended); 

combined каше - synonym of the käme of complicated structure 

(redundant term); 

complicated käme - the käme of multi-stage structure composed 

of limnoglacial and fluvioglacial deposits, sometimes 

lenses and blocks of till occur; 

erevaase filling käme - the käme formed as a result of fill­

ing the crevasses (supraglacial) or cavities (englacial) 

of dead ice with deposits; 

direct käme - the käme formed independently on the subglacial 

surface; 

dome-shape kaae - the käme with steep slopes and a convex 

top; 

englacial (intraglacial) käme - the käme formed in the cre­

vasses and depressions of a stagnant glacier; 

eaker-kame - the intermediate form between an esker and a 

käme; 
esker-kame (kame-esker) relief - the type of accumulative 

relief of eskers and kames, the second part of the term 

indicates what kind of relief forms are prevailing; 
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fluvioglacial каше - the каше with predominantly fluviogla-

cial deposits; 

frontal каше - the каше formed within the marginal belt of 

the glacier with the same orientation; in some places 

the frontal karne presents itself as a substitute of the 

end moraines; 

interblock каше - the каше formed between dead ice blocks; 

intraglacial кале - englacial käme; 

inveraional каше - consists of deposits accumulated on or 

ineide a glacier and projected to the eubglacial surface 

after the ice had melted out; 

käme - accumulative form (hill, mound, knob, hillock, irregu­

lar ridge) of fluvioglacial or limnoglacial origin formed 

in a depression, crevasse or cavity of dead or passive 

ice; 

käme complei. complex of kames - an association of kames of 

a common genesis; 

каше delta - an inappropriate term; it is more correct to use 

"fluvioglacial delta"; 

kame-yaker - an intermediate firm between a käme and an esker, 

elongated каше or short esker, synonym of esker-kame; 

käme field - an area occupied by kames; 

käme hill - the käme with more or less rounded contour of 

the foot line; 

käme maaelf - a group of closely associated kames on the 

common cocle (base); 

käme moraine (redundant term); 

каше plateau - an elevated area of the käme relief with slight 

ruggedness; 

каше plain, plain of kames - a wide area of the distribution 

of kames which is not elevated upon the surrounding area 

(not a recommendable term); 

käme terrace - accumulative terrace with hollows and a flat 

or undulating surface which has formed between the 

slopes of ice; 

kamold - a kame-like form with evidences of glaciodisloca-

tions; it must be included to the group of the push-

-forms; 

lateral käme - the käme formed in front of the lateral aide 

of the glacial lobe (tongue); the term is not recom­
mendable ; 

limnoglacial käme - the каше in which the lienoglacibl de-
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posits are prevailing; 

marginal каше field, marginal field of käme a - the käme field 

which is situated more or less parallel to the ice mar­

gin, individual ridge-like kames can be also marginai 

ones; 

mixed käme (not a recommendable term for the käme of compli­

cated structure); 

morainic käme - (the term is not recommendable, a redundant 

synonym of the till-covered käme); 

outwash käme, kame-like outwash (cone) - (redundant term); 

plateau-like käme - a form of considerable size with flat or 

slightly undulating surface and steep slopes; occupies 

a smaller area than the käme plateau; 

proglacial каше - the käme formed in front of glacier termi­

nus (not recommendable); 

radial käme field - the käme field situated parallel to the 

movement of the glacier, a single käme ridge or an elon­

gated käme may be radial, too; 

relief of kames. käme relief - a relief type where kamee are 

prevailing; 

ridge-like käme - the käme of an elongated form with the 

length many times bigger than the width (the term is 

not recommendable); 

amall käme hillock - a hill with a convex top; 

subaeral käme - the käme formed in open crevasses and holes; 

jqbglacial käme - the käme formed under the glacier in con­

tact with the bedrock; 

superposed käme - the käme which has superposed on the re­

lief form of different genesis; 

supraglaclal käme - the käme formed in the crevasses and holes 

on the surface of the glacier and projected to the sub-

glacial surface after the glacier has melted out; 

zvonets - the plateau-like limnoglacial каше of an iceshed 

region with a till code; a number of geologists do not 

consider the "zvonets" to be a käme. Named after a vil­

lage in Novgorod Province; 

tillcovered käme - the käme with the till cover; • 

The classification presented here does not include all 

the varieties of kames but in our opinion it is sufficient 

for mapping and conducting other kinds of research. 
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A COMPUTER SIMULATION MODEL FOR 

TERRITORIAL SYSTEMS OF INTENSIVE AGRICULTURE 

J. Roosaare 

Today when nature management ia becoming increasingly 

intensive and all-aided, attention is being focussed in 

landscape ecology on research into auch anthropogenic land­

scapes as systems where besides traditional physico-geo-

graphical objects or phenomena also machinery or technology 

are represented amqng the system's elements, interelement 

connections or the connections between th6 system and its 

environment. Such systems are called geo-tecbnological sys­

tems Л 

Modem polders as well as other land reclamation ob­

jects with the twoside regulation of the water regime are of 

interest here as geo-technological systems existing already 

in reality and largely managed by man,as man-made landscapes 

within which territorial differences in functioning become 

evident (on local scale). Owing to their various properties 

it is namely the geo-technological systems of intensive 

agriculture that are suitable as agroecological test areas 

(Poocaape, 1981). Besides, their manageability enables us 

to stage active experiments in nature that are otherwise 

rather limited (see e.g., MakkLnk, Heemst, 1975). 

Computer simulation seems to become a major experimen­

tation technique in physical geography, allowing the re­

searcher to use numerous and rather heterogeneous initial 

data and carry out numerical experiments. The latter proceed 

1 The present paper proceeds from the concept treating geo­

graphical landscapes as an hierarchy of certain taxonomic 

units (see Neef, 1967t Schmithtiaen, 1976), in so doing the 

geosystems of the topological scale are observed (see 

Symposium..., 1972). 
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at a considerably higher rate than tests in nature and they 

do not have any negative effect on the object studied. While 

noteworthy experience has been accumulated in the field of 

the modelling of separate components and ecosystems,the num­

ber of models describing the geosystems as a whole is still 

negligible. As a rule, they do not take into consideration 

that a geoeystem is territorially divided into subsystems 

(possessing a territorial structure) and the connections vi­

tal for the functioning of the geosystems (their functional 

str*cture) change in time. Several abstract models of "geo­

systems in general" are too generalized and cannot be tested 

with experimental data. 

Proceeding from the above-said and considering that in 

the modelling of a geo-technological system of intensive 

agriculture it is the seasonal dynamics that is of greatest 

interest, the author set the task of constructing a deter­

mined simulation model of a geo-technological system of in­

tensive agriculture. The model is based on a polder with an 

area of 450 ha (part of the polder of Tamme in Central Es­

tonia, whose receiving water is Lake Võrtsjärv). 

The paper describes the first version of the computer 

simulation system POLDER developed In 1979-1982. The deter­

mination of the parameters of separate model blocks, tests 

of the system and computer experiments are not discussed. 

1. General principles of constructing a 

computer simulation model considering 

the territorial structure of a geosystem 

The reality is too complex to be modelled directly, 

therefore, we have to separate the direct research ob­

ject (the system to be studied) from the infinitely compli­

cated universe, define its boundaries and connections with 

the environment, in order to determine simultaneously also 

the factors affecting the system (the system's direct en­

vironment). In this way also the geo-technological system of 

a polder is defined. 
Next, the geo-teohnological system is to be structured: 

the system's elements and their interconnections are to be 

determined. For a geographer this usually meanu the determi­
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nation of the territorial, vertical (component) and func­

tional structures. 

In connection with the introduction of the systems the­

ory and remote sensing into geography the development of the 

theory of spatial and temporal interpolation and extrapol­

ation is becoming one of the major tasks facing geographers. 

This task is evidently a part of the pattern recognition 

problem - one of the key problems of the modern science. Our 

knowledge of the regularities governing the distribution of 

the phenomena and objects in geographical space ч still 

rather vague. However, we do know that this distribution is 

neither random nor even. At the time being territorially 

continuous models of the dynamics of the geosystems are be­

yond our powers. Therefore, a number of postulates are to be 

used in differentiating typological areas within a territory 

(Poocaspe, 1932). 
The differentiation of the territorial structure of the 

given polder consisted in its partitioning into homogeneous 

territorial elementary cells proceeding from the following 

characteristics: 1) location with respect to the water re­

gime (eluvial, transitional - on slopes - and auperaqueous 

parts were distinguished); 2) hydrophysical properties of 

soil (on the basis of soil texture or peat stage seven typo­

logical units were discriminated); 3) amelioration (5 groupf 

were distinguished on the basis of the existence of drainage 

or irrigation and their types); 4) land use (field - as the 

unit of land inventory - serves as the main unit of its ter­

ritorial location). Since the time intervals characterizing 

changes in agricultural land use may be less than a year, 

the territorial structure of geo-technological qyftem studied 

changes in time. Thus, a cell is a part of a field having to 

a certain extent similar water regime, soi] type and level 

of amelioration (altogether 44 cells were distinguished on 

the area studied, which can be grouped into 16 types). 

Such territorial differentiation is based on overlaying 

one "computer map" on another, it can be easily automated 

(Computer..., 1976), snd if the cartographic information is 

recorded in a machine-readable form (or in geographic infor­

mation systems), it enables to apply simulation models for 

different territories . 

Traditional geography treats the functioning of a terri­

torially homogeneous geosysten as an interaction of its com-
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ponents (i.e. the atmosphere, vegetation, soil, etc.). Howj-

ever, such an approach is unconstructive for modelling pur­

poses . Better results may be gained by differentiating geo-

horizona and geomasaes (Berucašvili, 1977)« This approach 

permits to go over a discrete observation of the territorial 

and temporal structures (the so-called stecks or twenty-four-

hour' states). 

On the polder the following horizons could be distin­

guished (using the available information): (1) the surface 

air; (2) grass layer; (3) snow cover; (4) ice crust on soil; 

(5) frozen layer of soil; (6) humus, (7) eluvial and (8) il-

luvial horizons of soil (in some cells the last three may be 

grouped into upper and lower subhorizons on the basis of 

soil texture). Only a few geohorizons are stable in time. 

The appearance and disappearance of the others depends on 

environmental conditions .(on hydrometeorological conditions 

and anthropogenic factors). The territorial elementary cells 

belonging to the same type consist of stable geohorizons of 

the same type. 

Bach geohorizon is a subsystem of a territorial cell 

(with discrete boundaries), characterized by thickness and 

the number and composition of geomasses involved. At that it 

is not merely the masses in their physical meaning that de­

termine the state and functioning of a geohorizon but rather 

the interrelated parameters characterizing the respective 

masses. All these relations together form the functional 

structure of a geo-technological system, discussed in the 

next chapter. 
While the functional and the territorial structure are 

relatively well known and can be quite sensibly and essen­

tially partitioned, temporal structures of geo-technological 

systems have been inadequately studied so far. In our models 

they are more like variables sought for, and temporal par­

titioning is carried out more or less formally (our model 

was run at one-day calculation intervals over a one-year 

period). 

The following principle underlies the uniting of the 

separate aspects of the structure and the modelling of its 

dynamics: if at a time t the territorial structure, environ­

mental effect on the geo-technological system (input) and 

the values of its parameters are known,the functional struc­

ture of each cell can be found; this enables to determine 
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the territorial and vertical structure of the system and the 

values of its parameters at the time t+At. The processes un­

der way at the time 4t alter the parameters of territorial 

cells. Therefore, both the territorial and functional struc­

ture of the geo-technological system change in time: some 

processes bring about a temporal disappearance of intercell 

boundaries, others bring forth new boundaries. 

Reiteration of the above-described procedures allows us 

to approximately describe the dynamics, and the observation 

of numerous cells enables to model territorially rather ex­

tensive systems. Such an approach is not far from J. For­

rester's (1968) system dynamics (Goodman, 1974) where the 

structure of a complicated system is presented as a system 

of "reservoirs" through each of which a certain liquid runs. 

In our case the geohorizons serve as reservoirs from which 

different "sets" are formed for different homogeneous cells 

of the system by determining the functional structures of 

the geohorizons. 

The functioning of such a system consists in the vari­

ation of its state variables (which together determine the 

system's state) as a result of the interaction nf the sys­

tem's environment and the system's interelement linkages. 

This is most often describable by ordinary differential 

equations which relate certain variation rates of state 

variables with input variables, other state variables and 

auxiliary variables (ticClamroch, 1980). This way lias been 

followed, e.g., by T. G. Gilmanov (Гильманов, 1978). 

In practice mostly numerical integration based on the 

difference method is used to solve large systems of differ­

ential equations. However, in case of systems with compli­

cated and changing structures considerable purely mathemat­

ical and programming (specifically debugging) difficulties 

crop up in solving such equations. For this reason the fol­

lowing simplification was made: the dynamics in time is 

treated as the alternation of discrete states and it is re­

presented by a piecewise linear trajectory. At any time in­

terval At the system is considered to be linear and consist­

ing of a chain of processes where the results (output) of 

one process affect the initial conditions (input) of another 

process. 

A differential equation describes a discrete variation 

of the function in case of discrete arguments; and indeed, 
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the input variables serving as the arguments of tne given 

system are discrete. 

Note that linearity is not a property inherent in a 

system, but in fact it depends on the way a system is de­

scribed (Director, Roh-rer, 1972). 

Now two conclusions can be drawn. First, we have a lin­

ear system at any time interval, therefore, we can enjoy all 

advantages of linearity, above all simplicity of solution. 

Secondly, the original system itself need not be linear at 

every time interval: the scope of the simplification depends 

on the duration of the time step At. 

The system's state variables are characterized by a 

definite feasible region of variation, a kind of capacity, 

allowing us to treat them as abstract "reservoirs" (each of 

which is connected with the material flow of a certain defi­

nite kind). For example, the volume of water on soil surface 

cannot be negative. Part of the processes proceed in a 

strictly fixed succession, forming the so-called cascade 

subsystems (Chlorley, Kennedy, 1971). 

As an additional condition, the priority of reservoirs 

was introduced into the model for the cases when the "needs" 

(demand) of several mutually independent reservoirs exceeded 

the available resources. When the demands of the reservoirs 

were interrelated, the iteration method was used to assess 

them. As all the wanted quantities were given explicitly in 

the model, there was no need in the model's algorithm to 

solve the equation system at every time interval At. 

The necessary equations and parameters were chosen on 

the basis of the algorithm itself in accordance with the 

changes in the model's structure. The modelling of the tem­

poral dynamics in space was carried out cell-by-cell at 

every time interval &t proceeding from the fixed order of 

the cells (to consider intercell relations). 

2. The functional structure of an 

elementary territorial cell 

The processes characterizing geosystems (like, e.g., 

evaporation, infiltration, the growth of the plants' dry 

mass, snowmelt, surface and drainage runoff, etc.) are 
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studied separately by the respective subfields of ge­

ography and neighbouring disciplines of natural sciences 

whence methods, equations and techniques of describing the 

functional structure can be taken over. In so doing the 

principal bottleneck is that the models applied in physics 

and chemistry are usually too complicated and exact for real 

geosystems. 

In case of a simulation model an important requirement 

is its harmonious character - i.e., the extent to which the 

blocks of the model (and the processes described) are aggre­

gated must be the same for all of them. A comparative evalu­

ation of the models of the plant production process has been 

carried out by J.Ross (Бихеле, Модцау, Росс, 1980). As the 

experience of simulation modelling shows, it is difficult to 

compile a simple and good model, and not infrequently an ag­

gregated model is realized only on the basis of detailed 

models (e.g. Keulen, 19755 Рациональное..., 1961)• 

Geohorizons are characterized by a number of inuxcatoio. 

Proceeding from our goal, the indicators most important in 

case of intensive agriculture were emphasized.On their basis 

the functional structure characterizing the processes in­

herent in a homogeneous territorial cell was compiled. Fig.1 

represents it in a simplified form. 

Separate processes are related by balance equations 

based on conservation of matter and energy. Since the mode] 

is intended for assessing the effecu of water as a limiting 

factor on agricultural crops under the conditions where the 

nutrient level is not "too low" (deWit, 1958), the water and 

biomass (carbon) circulation are connected by means of tran­

spiration. 

The following data (daily averages) based on observa­

tions were chosen as input variables: total incoming ahort-

-wave radiation; radiation balance of natural surface; air 

and soil surface (snow surface) temperatures; water vapour 

pressure in the air; precipitation intensity and type (snow 

or rain); wind velocity and direction; occurrence of dew; 

level of underground water; out of anthropogenic factors the 

land use (on the time scale modelled): what crops, where, 

when and at what density have been sown, harvested, mown; 

and sprinkling irrigation: where, when, and how much, were 

taken into account. 

The success of the quantitative description of the 
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Pig. 1. Functional structure of an elementary territorial 

cell of a geo-technoloei"я! system of intensive agriculture. 

I Geomasses: A - C02 in the surface air; В - overground 

biomass; С - underground biomass; D - organic matter in soil; 

E - water vapour in the lowest atmospheric layer; F - water 

on the surface of plant cover; G - water on the ground; H 

water in the soil; I - underground water; J - water in the 

form of anow; К - frozen water (ice) in the soil. 

II Processes: 1 - respiration; 2 - photosynthesis; 3 -

distribution and redistribution of assimilates; 4 - root 

death; 5 - evapotranspiration; 6 - evaporation on soil sur­

face; 7 - evaporation of intercepted water; 8 - soil evapor­

ation; 9 - transpiration; 10 - interception of precipitation; 

11 - precipitation into ground; 12 - water percolation into 

ground; 13 - infiltration; 14 - underground runoff; 15 - cap­

illary rise; 16 - surface runoff-inflow; 17 - snowfall or 

rain into snow; 18 evaporation from snow surface; 19 - run­

off of snow thawing water; 20 - variation in the water con­

tent of the frozen soil layer (and, as result, variation of 

thermophysical properties of soil). 

III Conditions determining the processes: 21 - architec­

ture of the plant photosynthesis cover; 22 - leaf tempera­

ture; 23 - the intensity of PhAR; 24 - water regime (on the 

basis of relative and potential transpiration and soil mois­

ture content; 25 - free water evaporation; 26 - conditions 

connected with the ontogenetic development and leaf-to-root 

mass ratio; 27 - soil temperature; 28 - conditions determin­

ing the root distribution pattern; 29 - root oxygen supply; 

conditions determining the existence: 30 - of plant cover; 

31 - of snow cover; 32 - of the frozen ground; 33 - vari­

ation of the soil filtration coefficient. 
IV Energy. 

V Major information relations. 

VI Human effects. 
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model without data information collected during long-term 

stationary observations depends to a large extent on the 

proper choice of mathematical models describing individual 

processes. Above all, we should try to use the minimum of 

such parameters which can be determined only in the course 

of numerical experiments. As a result of such "patching up", 

the mathematical description of the system studied becomes 

awkward and requires a lot of logical conditions. However, 

when a computer is used this is not a very serious drawback 

- as algorithmic models in some high-level programming lan­

guage (the author used FORTRAN) or simulation language (DY­

NAMO, SIMULA, et al.) such structures are quite satisfactor­

ily describable. 

Owing to the limited space of the present paper, only 

a brief description of the model compiled is given. It is 

presented by functional blocks formulated as modules of the 

programme package. 

The block of the snow cover dynamics finds the thick­

ness and density of the snow cover taking into consideration 

its increase, tightening, melting, freezing of half-thawed 

snow (Кузьмин, 1957» 1961) and evaporation from snow sur­

face; determines the runoff of thawing water from snow and 

the isolating effect of the snow cover on the soil tempera­

ture (Кузьмин, 1957)« special subroutine simulates snow­

storm, carrying out a territorial redistribution of solid 

precipitation. In the block of the soil freezing and thi v.'ing 

the upper thawy layer (transitory layer), the lower thawy 

(unfreezable) layer, lower (ground) and upper (in case of 

two layers) frozen layers were distinguished.The main freez­

ing equation is obtained by an approximate solution of 

Stefan's problem applying Leibenzon's method (Основы мер­

злотного..., 1974), and is the essence of the subroutine. 

Freezing (thawing) is calculated by averaged parameters for 

the whole time period, though they vary at every time inter­

val. The block of the components of evapotranspiratlou de­

termines free water evaporation rote with the help of Pen­

man's equation; the assessment of potential transpiration is 

based on publications by P. E. Rijtema (1965» 196B). 

The plant production block as the central one in our 

model is discussed in a greater detail.Out of the seven land 

use types we selected three: spring grain crops (barley Ot­

ra), perennial grass (timothy grass - Phleum xcatenae) and 
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Intertilled crops (potato Sulev).Accordingly,the plant block 

comprises in addition to the common part three sub-blocks. 

The barley aubblock is based on 0. D. Sirotenko and 

A. s. Prosvirkina1s model (Сиротенко, Просвиркина, 1979) 

with the following changes introduced. In determining the 

potential production, stomatal resistance is considered to 

be constant. The equations approximating the redistribution 

of old assimilates are modified with a consideration of the 

observation data of H. Mägi and J. Ross (ЫНГИ, Росс, 1969). 
A common part of the potato and perennial grass sub-

block is the leaf gross photoeyntesis subroutine (based on 

Keulen, 1975). Respiration is fixed according to licCree. In 

the model only the leaves are considered to be involved in 

photosynthesis. Their surface area is found using the coef­

ficients of leaf surface density (assessed experimentally by 

the author) and leaf dry mass. The balance equations de­

scribing growth are based on Ross1 equations, the empirical 

growth functions are fixed for new assimilates according to 

H. Tooming (Программирование..., 1978)t and for old ones 

according to A. N. Polevoi (Полевой, 1979). The modelling 

starts from the emergence of shoots (with the prescribed, 

bigger than zero biomass of the leaves, stems and roots). 

The effect of the parent tuber is considered ia the form of 

the efficiency of photosynthesis. The end of the photosyn-

thesizing activity of the leaves and the wilting of the tops 

are considered discretely at a given run on the basis of the 

prescribed dates. 

A special characteristic of the perennial grass aub­

block is the abrupt variation of the efficiency of photo­

synthesis as a result of periodical mowing. The assumption 

of timely mowing allowed us to confine ourselves to the 

modelling of the vegetative growth. The whole overground 

biomass was observed in an integral wayithe underground bio-

mass was considered to be stationary over years. Two periods 

of growth were distinguished. The initial period is charac­

terized by the redistribution of old assimilates (stored in 

roots) in proportion with the soil temperature. In the sec­

ond period, starting when the plant cover reactee a certain 

leaf area index (LAI), no redistribution of the assimilates 

is observed, and the distribution of the new assimilates is 

described with the equations! GAR = CGAR + 1 - BMR/BMRO; 

GAS = MAX (0; 1 - GAR), where GAR and GAS are the empirical 
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growtn functions of the underground, and overground bio mas a, 

respectively I BMRO is the initial (of the beginning of the 

vegetation period of the given year) biomass of the roots. 

The transition coefficients of the biomass and LAI as well 

aa the indices of the intensity of photosynthesis were as­

sessed using the data of H. Mäetalu and P. Karing (1979). 

The decrease in photosynthesis as a result of changes 

in water regime was considered to be proportional to the de­

crease in relative transpiration (fixed in the root block) 

for all crops. The ontogenetic development of all crops was 

described proceeding from the so-called cumulative active 

temperatures (threshold value +5°C). 

The root block determines the vertical distribution of 

the root mass in soil (at a 10 cm step), taking into account 

the crop, root mass and groundwater level; finds the rela­

tive transpiration (according to Denmead, Shaw, 1962) and 

"realizes" the actual transpiration by soil layers (water 

consumption in proportion to the root mass). The surface 

runoff block based on G.I.Shveb's works (1974) is relative­

ly simple. The block takes into consideration the variation 

of ground surface roughness factor in time. The block of the 

dynamics of soil water content is compiled in a simplified 

way. In the block soil moisture is treated as consisting of 

several kinds of soil water (with the boundaries of maximal 

soil water content, field capacity and permanent wilting per­

centage) . The block is based on the balance equations be­

tween the different kinds of soil water and soil horizons. 

The parameters of the equations and the hydrophysical con­

stants of the soils are determined by the environment block 

based on Kitse, 1978; Мичурин, 1975; Томберг, 1972) on the 

basis of the experimentally assessed volume weights and sur­

face areas of the-soils of the polder. The drainage flow 

block makes use of computation schemes which take into ac­

count typical hydrogeological situations (Мураипсо, Сапожни­

ков, 1978). 

3. The simulation system POLDER 

The logical structure of the simulation system POLUER 

is given in Fig. 2 in the form of a flow-chart.The integrity 

98 



FORMATION V THE MODULES 
NEEDED FOR IME OPERATION 

OF THE SYSTEM 
AND 

OF DATA ARRAYS 

INPUT OF METEOROLOFILOAL DATA 
DATA ON &ROUMD WATER 
AND ON HUMAN EFFEKTS 

INPUT OF THE INITIAL 
VALUES OF THE PARAMETERS 

OF A TERRITORIAL 
A6ROCULTURAL SYSTEM 

6E6INKINS 

1 
DETERMINATION OF THE NEXT TIME STER 

DETERMINATION 
OP -ME NEXT 

TERRITORIAL SUBSYSTEM 

DETERMINATION 
OF THE STRUCTURE 

ОГ THE GEOHORIZONS 

FORMATION OF THE EQUATIONS 

NEEDED FOR THE OBSERVATIOH OF THE 

FUNCTIONING OF A PARTICULAR SUBSYSTEM 

I— — ^  ̂ u i  i n  

Г 

I N F O R M A T I O N  

ON THE PARAMETERS 
OF THE TERRITORIAL 

AGRICULTURAL SYSTEM 
OF THE ENVIRONMENT 

ON THE MOOES OF MODELLINA 
ON RESULTS OP SIMULATION 
ON INFLUENCES OF HUMAN ACTIVITIES 

I Г 

i! 
-L. 

CHOICE OF THE MODE 
AN* FORMATES OF 

INFORMATION OUTPUT 

RECORDING OF THE RESULTS 
ON A MAGNETIC DISK 

X j I I* OUTPUT OF THE RESULTS 

SIMULATION or THE PLANT PRODUCTION PROCESS AND WATER CIRCULATION 
ON AN ALPHAMERIC PRINTER 

_| ANALYSIS OF THE RESULTS ОГ SIMULATION AND DETERMINATION OF FURTHER ACTIVITY |~*| 

Pig. 2. Logical structure of the functioning of the aimulation system POLDER. 
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of the simulation system and the co-ordinated operation of 

the above-described (functional) blocks and the other (tech­

nical) blocks (e.g., the interpolation of 'tabulated func­

tions, the coding and decoding of typological information, 

the transformation of actual soil profiles into the standard 

form of the model, etc.) ia secured by the control block. 

The tasks of this block consist in 1) determining when,where 

and to which block control is to be transferred in the 

course of the simulation process; e.g., to call the block 

of soil freezing and"thawing, the soil surface temperature 

should be negative, or the thickness of any frozen layer 

should be positivei the existence of free water on the soil 

surface calls the surface runoff block only in slope cells; 

2) controlling information exchange(input-output operations) 

on the level of application programmes; 3)finding the values 

of the parameters common for the whole model (e. g., the 

length of the daytime); 4) "materializing" human factors; 

5) changing the territorial structure and typological infor­

mation in connection with the emergence or destruction of 

various geohorizons; 6) enabling to change (with the help of 

additional inputs) certain parameters (e.g., the Coefficient 

of the efficiency of photosynthesis) of the functional 

blocks. 

Besides the above-mentioned programmes, the simulation 

system comprises also utility programmes: for recording in­

put data on a magnetic disk; for recording simulation re­

sults on a magnetic disk in the form of an alphameric data 

matrix of the literals D x С (D denotes the number of days 

studied, and С that of the cells); and a programme printing 

the modelling results on the basis of the matrix for the 

days of interest for the researcher in the form of an alpha­

meric computer map of the polder. 

As the number of possible output and format instruc­

tions is large, the system's printing subrouting changes 

from one run of the model into another, and it is embedded 

together with the initial data from punch cards. 

The described version of the simulation system is real­

ized in the language of FORTRAN IV in an operating system 

OS (on a EC-1022 computer). It consists of 24 programme-

-modules and direct assess data sets on a magnetic disk. The 

computer's main memory capacity needed is (depending on the 

operation regime of the simulation system) 55-130 kbyte, the 
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approximate operation time for simulating one year is one 

minute per cell. 

The computer simulations were carried out in batch pro­

cessing, choosing for every concrete computer run certain 

initial parameters and simulating (i) the variation of natu­

ral conditions (using the hydrometeorological data of a real 

year)$ (ii) different human effects (or those exercised at 

different times or with different intensities)$(iii) changes 

in the properties of the geo-technological system! and (iv) 

the optimality of one or another structural part of the geo-

-technological system. 

Considering the novelty of the given version of the 

simulation system, limited possibilities for working in in­

teractive mode and inadequacy of empirical data, the task of 

compiling an optimization problem (optimal management of the 

polder) was not set, for this additional research is needed. 

Together with the creation of the primary data base and 

automation of computer experiments, optimization is a task 

to be fulfilled in the course of working out the next ver­

sion of the simulation system. 
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FORMATION OP LANDSCAPE UNITS 

(EXEMPLIFIED BY THE NORTH-ESTONIAN COASTAL AREA) 

E. Linkrus 

Some theoretical considerations 

As is well known, physical geography and landscape 

science distinguish between three separate levels - plan­

etary, regional and local or topological (Сочава, 1974, etc.; 

Исаченко, 1982). According to several investigators the key 

unit linking the regional and local levels is the geographi­

cal landscape. As they say, proceeding from the top of the 

hierarchy the geographical landscape is the first geocomplex 

not lending itself either to zonal or azonal division, and 

at the same time being the last unit which in general out­

line reveals the structure of the whole region. The div­

isions of the level below the geographical landscape do not 

do this. Owing to the low degree of their individuality and 

autonomy they have been called intra-landscape or topologi­

cal (local) units (Солнцев, 1949; Исаченко, 1961; and 

others). 

Those authors who do not recognize the geographical 

landscape as a taxonomical unit in their hierarchic system 

usually treat the physico-geographical (landscape) district 

as the corresponding unit. At least in the case of low re­

lief they are regarded as equal in rank. Without denying the 

possibility of a key unit, the present author has based her 

treatment on the. concept of physico-geographical districts. 

Another disputable question is the part played by the 

geologico-geomorphological factor in the formation of a geo­

graphical landscape (or a landscape district) and its sub­

divisions. Some authors clearly assert the importance of fliis 

factor, whereas others rather grudgingly recognize the fad­

ing role of landforms end deposits.They are against singling 

out any one of the components, landscape units beinp, known 

104 



to have a complex nature. There is no denying that all land­

scape units are complex in character, having arisen and de­

veloped and functioning as a result of the noint action of 

all their components. At the game tine it is clear that the 

biotic components were preceded by the abiotic components 

(the geologico-geomorphological base,the surface and ground 

waters, the climatic processes, etc.). A.Isachenko condi­

tionally calls them primary components (Исаченко, 1982) . 

This evolutional succession is the reason why,at least dur­

ing the initial period in the development of any region,the 

above-mentioned components (factors) nlayed a decisive role. 

Besides the climate the geologico-geomorphological fac-

tor is of particular significance. It is not in vain that 

the existence of a common geological (morphosfcructural) basis 

is stressed as the chief characteristic of a geographical 

landscape. This is the basis on which under similar climatic 

conditions and in case of similar development a certain oao-

plex of medium and small relief forms will come into being 

(Солнцев, 1949; Васильева, 1973). The alteration of differ­

ing landforms and groups of them gives rise to a number of 

ecologically different sites and habitats. They constitute 

the basis for the development of the spatial and functional 

structure characteristic of a definite geographical 3axiaaspe 

(landscape district). 

The following discussion will deal with some of the 

links between the geologico-geomorphological base ,the devel­

opment of a region, and the horizontal structure of the geo­

graphical landscapes in North Estonia. The treatment is based 

on the physico-geographical (landscape) regions that have 

already been distinguished earlier (Varep, 1964, etc.). 

The main features of the paleogeographical development 

of the Estonian territory and its landscape regions 

The chief differences in the landscapes of the Estonian 

SSR result from the peculiarities of the pal«opeogr°phical 

formation of its territory. Usually distinction is made be­

tween the Pre—Glacial, Glacial and Post—Glacial periods of 

development. The Рте-Glacial Period gave rise to the large 

forms of the ancient relief of Estonia - the uplands, pla­

teaus, depressions, plains, vales and valleys. They have es-

ser*-4ally influenced later «reomorphological processes,-form-



log the basis for the development of higher-ranking land­

scape unite. IXiring the Glacial Period the Estonian terri­

tory was covered by Continental Ice Sheets several times. 

The present appearance of the landscapes of the republic, 

however, has been immediately influenced only by the most 

recent one, the Valdai Glaciation. The retreat of the Cbnti-

nental Ice Sheet from the territory of Estonia started about 

13,000 years ago. The age of the North-Estonian marginal 

formations dating from the Pandivere and Palivere stages is 

considered to be 12,050 and 11,200 years respectively (Pay-

жас, Ряхни, Мийдел, 1971). It was approximately 11,000years 

ago that the Estonian territory was completely freed from 

the Continental Ice Sheet. But after its reatreat extensive 

areas remained submerged by glacial lakes and later by the 

gradually receding waters of the Baltic Sea. 

The paleogeographical processes of the Post-Glacial 

Period changed the relief, but did not destroy it altogether. 

The рте-glacial relief and formations created by the Conti­

nental Ice Sheet have played an Important part in the shaping 

of the present geocomplexes also in the areas submerged dur­

ing the Late-Glacial Period and the Holocene. In comparison 

with the higher regions of the republic, which were not 

flooded after the retreat of the Continental Ice Sheet, the 

differences in the formerly submerged ares arer still so 

conspicuous that on this basis the Estonian territory has 

been divided into two large parts - Upper Estonia and Lower 

Estonia, or in other words, the superaquatic area and the 

aubaquatic area. The first to introduce these divisions was 

A.Tanmekann in the third decade of the present century (Tam­

mekann, 1929). These regions have been fully recognized and 

applied by representatives of many specialities. 

Upper Estonia is made up of two subregions - South Es­

tonia and the Estonian Watershed. Lower Estonia includes 

four landscape subregions: North Estonia, West Estonia, the 

Depression of Lake Peipsi-Pihkva, and the Depression of Lake 

Võrtsjärv (Varep, 1964, etc.). The North-Estonian Coastal 

Plain, a landscape district which will be dealt with in 

greater detail below, forms part of North Estonia (Pig. 1). 

Meet of North Estonia is made up by the North-Estonian 

Limestone Plateau. This large form of the bedrock relief has 

come.into being in the area where Qrdovician and Silurian 

limestones and dolomites occur, which were much more resis­
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tant to denudation than the northern zone. In the north the 

plateau terninatea in an escarpment known as the Horth-Es-

tonian (Baltic) Glint (Tammekann, 19*0). 

The North-Estonian Limestone Plateau as a geological 

form includes several landscape districts distinguished on 

the basis of the uplands and depressions of its surface re­

lief. The North-Estonian landscape subregion consists of the 

lorth-Estonian Limestone Plateau, the Kõrvemaa ire», the 

North-East-Estmian Limestone Plateau and the Alutaguse land­

scape District. The North-Estonian and North-East-Bstonlen 

plateaus are typologically similar units and,therefore,the) 

hare sometimes b*en treated as one district. The main char­

acteristic feature of both districts is the occurrence of a 

limestone bedrock near the surface,which gives rise to sev­

eral peculiarities of the landscape. 
toe two plateaus form separate units only became« they 

are split apart by the Kõrvemaa Landscape District, which 

like a wedge between them reaches up to the Coastal Plain 

in the north (Pig. 2). The Kõrvemaa Area as well as lbs Alu­

taguse District have been formed above flat depressions in 

the bedrock. The bedrock lies comparatively deep down there. 

The prevalent geooomplexes have been formed on fluvioglscrisl 

and limnoglaeial deposits, mainly sands. There are also nu­

merous peatlands in these places. A large part of the dis­

tricts has remained under forests, bogs and swamps to this 

day. 

The "roots" of the landscape districts, as we have seen, 

go back to rather distant past, depending on definite psrts 

of the large forms of the bedrock relief and the geomorpho-

logical complexes formed later upon them. There is no dombt 

about the existence of those connections, which in some lo­

calities appear more clearly, while in others they are ses 

what less easy to distinguish. 

A particularly eloquent example is the landscape dis­

trict of the North-Estonian Coastal Plain situated between 

the North-Estonian Glint and the sea,along the southern edge 

of the pre-glacial denudation depression in the area of the 

Gulf of Finland. The bedrock here is chiefly made up of Ven— 

dian and Cambrian sandstones, siltstones, and clays (Pig. 2 

and 3). The aim of this article is to offef a more detailed 

description of this narrow territory. It will be discussed 

as a kind of example, with special attention paid to the 
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relatively wide central part of the Coastal Plain, which is 

bordered by the Kõrvemaa Area and two landscape districts of 

the Limestone Plateau in the south (Sig. 2). 

The landscape structure of the North-Estonian 

Coastal Plain and its origin 

The breadth of the Coastal Plain ranges from a few BCOBSE 

of metres to under twenty kilometres, including the penin­

sulas. The most indented and broadest section of tlie Coastal 

Plain is the one which falls within the boundaries of the 

Lahemaa National Park. To the west of Tallinn and in North-

East Estonia the Limestone Plateau extends in places practi­

cally up to the seashore (Pig. 1). Another wider strip of 

the Coastal Plain appears on the banks of the River Narva, 

which actally is more closely related to the Lcwer Luga Land­

scape Area in the Region of Leningrad (Исаченко, Дашкевич, 

Карнаухова, 1965). 

On the border of the districts of the Limestone Plateau 

and the Kõrvemaa Area the southern boundary of the Coastal 

Plaia is very clearly distinguishable at the GUnt headlands 

ending in steep scarps (Pig. 2).Between them, in the south­

ern parts of the Glint bays, on the other hand, it is poss­

ible to distinguish the boundary between the adjoining dis­

tricts only on the basis of indirect marks, such as the oc­

casional outcrops of limestone in river valleys, the abun­

dance of springs characteristic of the Glint line, etc. 

The Glint bays, indenting the edge of the Limestone 

Plateau were originally mouths of primeval valleys (Tamme­

kann, 1940). Later they were altered by tie glaeialand fluvio-

glacial processes and after that by the action of the sea. 

The edge of the Plateau is especially indented by Glint bays 

at Lahemaa. 

Between the ancient depressions and valleys there are 

several elevations of the bedrock trending from the north­

west to the south-east or from the north to the south,which 

are actually cut-off lobes. Such cut-off lobes mostly also 

constitute the nuclei of the peninsulas in this region.Such 

elevations are knqwn to occur in t±ie vicinity of Tallinn and 

in the Lahemaa National Park, which is particularly rich in 

peninsulas and bays. 

The thickness of the Quaternary deposits in the Coastal 
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Flg. 1. The landscape regions of Estonia (according to 

E.Varep). 

LOWER ESTONIA: I. North Estonia. 1. The North-Estonian 

Coastal Plain and the Islands of the Gulf of Finland. 2. The 

North-Estonian Limestone Plateau. 3» The Kõrvemaa Area. 4. 

The North-East-Estonian Limestone Plateau. 5. The District 

of Alutaguse. II. West Estonia. 6. Hiiumaa Island. 7. Saare­

maa Island. 8. Ruhnu Island. 9. The West-Estonian Lowlands. 

19. The PSrnu Lowlands. 111(11). The Basin of Lake VSrts.lärv. 

IV(12). The Basin of Lake Peipsi. 

UPPER ESTONIA: V. The Estonian Watershed. 15. The Pandi­

vere Uplands. 14. The Türi Drum1in Area. 15. The Central Es­

tonian Plain. 16. The Vooremaa Drumlln Area. VI. South Esto­

nia. 17. The Sakala Uplands. 18. The South-East-Estonian Plain. 

19. The Otepää Heights. 20. The Väike-EmajSgi Vale and the 

Valga Basin. 21. The Karula Hills. 22. The Hargla Basin and 

the Vale of VSru. 25. The Palumaa Area. 24. The Haanja Heights. 

Pig. 2. Landscape districts of the central part of the 

coastal area of North Estonia. 

1 - the North-Estonian Coastal Plain, 2 - the North-Es­

tonian Limestone Plateau, 5 - the North-East-Estonian Lime­

stone Plateau, 4 - the Kõrvemaa Area, 5 - the North-Estonian 

Glint forming a distinct demarcation line between separate 

landscape districts, 6 - the Glint line covered with surface 

layers forming a conditional boundary between landscape areas, 

7 - other more significant scarps, 8 - the location of profiles 

(Pigs. 5 and 4). 
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Fig. 3. The geologico-geomorphological base and large 

landscape units in the central part of the coastal area of 

North Estonia. 

Paleozoic rocks and deposits: 1 - clay, 2 - sandstone 

(with interlayers of sitetone and clay), 3 - argellite (the 

PictYonema-slate). 4- - limestone. Quaternary sediments: 

5 - aleurite (partly of varved stricture), 6 - sand, 7 - peffite-

-and-gravel material, 8 - till, 9 - peat. Afflax - the maximum 

extent of Ancylus Lake, Lma3C - tbe maximum extent of the Lit-

torina Sea, Limmax. - the maximum extent of the Limnea Sea. 

Fig. 4. Small landscape units in the Coastal Zone. 

3eocomplexes: 1 - marine and eolian accumulative forms 

predominantly composed of sand, under pine forests (айв types 

and soils are given below); 2 - mesotrophic and oligotrophia 

bogs; 3 - pine stands. 

Soils: P - podzols, Fg - gleyed podzols, Pp - gley- and 

peaty podzols, Вт - mesotrophic bog, 3o - oligotrophia bog. 

Forest site types (according to E.Löhmus, 197*): a - СЯй~ 

donia site type, b - Calluna site type, с - Vaccinium ul^gi-

noaum site type, d - mesotrophic bog site type, e - oligo­

trophy bog site type. 
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Plain ie different. There are places i*are the bectooek reaches 

up to the very surface (in the environs of Tallinn,here and 

there in the Lahemaa National Park, in the vicinity of the 

town of Kunda, etc.). Elsewhere the Quaternary cover can be 

20-40 metres thick, in ancient valleys over 100 metres, in 

the environs of Lake Harku approximately 140 metres СЬваст, 

Раукас, 1982). As to their origin, the Quaternary layers 

date back to the Upper Pleistocene and the Holocene.The es­

sential genetic types in the Coastal Plain are the tills, 

which are very rich in erratic boulders, fluvioglacial and 

limnoglacial deposits (the latter occurring in the form of 

both sands and clays, including the typical varved clay), 

marine sands and gravels, and also eolian sands and peat. 

The main features of the landscape structure of the 

Coasted Plain were already determined by its pre-glacial and 

glacial relief (the Glint bays and Glint headlands,the jres-

jnt-day peninsulas and bays, the bedrock terraces and the 

fluvioglaoial deltas at the foot of the Glint, etc.). How­

ever, the indented character imparted by the abundance of 

small fores chiefly originates from the Poet-Glacial Iteriod. 

The most essential among thee are the various coastal for­

mations. They, in their turn, have influenced the formation 

of the river valleys and the development of peatlands. Es­

pecially continuous zones of coastal formations conspicuous 

by their size have come into being during the transgressive 

stages of the development of the Baltic Sea in the first 

phase of Ancylus Lake and during the initial period of the 

existence of the Littorina Sea, i.e.8400-8200 years ago and 

7000-5800 years ago, respectively (Кессел, Пуннинг, 1969). 

The heights of their feet differ in different parts of the 

Coastal Plain. In the central section of the northern coast 

the above-mentioned formations are 28-30 metres and 16-19 

metres above sea level. Thus, the major part of the Coastal 

Plain has emerged from the sea in the course of the last 

5000-6000 years. These figures show how young the geocom-

plexes found here nowadays actually are. 

Already jun some of her earlier papers (Linkrus, 1976) 

the present author has made distinction between two larger 

west-east-trended subdivisions of the Coastal Plain in the 

Lahemaa Area called the Coast and the Fore-Glint Ten ace 

(in the narrower sense of these words, Pig. 3). Besides thee 

the concepts "Coastal landscape" and "Pore-Glint Landscape" 
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have been used on the stipulation that "landscape" does not 

have any definite taxonomic meaning in the given context» 

The same divisions can be applied elsewhere, provided the 

Coastal Plain is relatively wide. 

The Coast is the aost indented pert of the Coastal Plain 

and, owing to the peninsulas, bays and islands in the pre; 

shore sea, also the most characteristic area in the region. 

This zone stretches along the whole Coastal Hein and can be 

regarded as the main subdivision of the landscape district 

discussed. As a rule the height of the zone does not excee< 

20-25 metres. Still, in exceptional oases it can extend cure 

30 metres (in the central and eastern parts of the Lahemaa 

Area). The greatest part of the zone is taken up by geocom-

plexes dating from the stages of the Littorina and Home a 

seas. * 

The prevailing landforme in the area under consider­

ation are of marine origin. But they are clearly linked with 

the original glacial relief. In several localities (in the 

environs of Tallinn, at Lahemaa, etc.) also the influence of 

pre-Quaternary forms is noticeable. In the case of accumu­

lative coastal formations, which often occur in the lower 

parts of the original relief, the layer of marine sand and 

gravel is so thick that earlier deposits have been of no 

significance in the formation of the present-day landscape 

units. In abrasion areas and also in accumulation-abrasion 

areas, on the other hand, the character of the geocomplexes 

has been determined by more ancient deposit e (till and varved 

clay, in places the Cambrian clay and sandstone).It is com­

mon for older deposits to be covered by a thin layer of mar­

ine sand and gravel. 

The places where clay and till occur,' and also the lo­

calities where they are covered with a thin layer of lit­

toral sediments, are characterized by sod-podzolic gleyed 

soils and gley soils. In areas where the surface cover is 

made up of sand and gravel, podzols and sod-podzolic soils 

prevail, which, too, are often gleyed. As the coastal for­

mations running parallel to the seashore have prevented the 

outflow of water, bogs and mires are humerous. In clayey 

areas the most common type is eutrophic mire oocuring in 

isolated spots, on sandy soils mesotrophic peatlands and 

raised bogs prevail, which in many cases occur in the shape 

of peculiar strips between and behind the coastal foree(M& 

III 



4 ) .  

A large part of the Coast is under forest. The areas 

covered with fluvioglacial and marine sand and gravel are 

overgrown with dry pine forests; quite frequent are moory 

pine forests. In abrasion areas (covered with till and с1гу) 

the prevailing type is pine-spruce mixed forest.Spruce for­

ests, which require better scils, are less abundant, but 

still relatively frequent compared to the part of the Coastal 

Plain at the very foot of the Glint. The main growth sites 

of the spruce are the northern parts of the peninsulas. In 

the vicinity of villages alder woods and young stands ox 

mixed forest with birch, spruce, alder and aspen occur. In 

places also ash-trees and isolated oaks can be met.Here and 

there patches of coastal meadows are to be found. All the 

settlements have been concentrated on the seashore. 

The northern parts of the peninsulas were still islands 

in the recent geological past. They were not joined to the 

mainland till the intermediate or even the last phases of 

the Limnea Sea, i.e. about 5000-2500 years ago. The most 

characteristic geocomplexes here are those formed on varved 

clay and till as well as their variants covered with a thin 

layer of marine deposits. Besides them there are also units 

formed in plains of marine sand, dune complexes above ancient 

shores, etc. Owing to the variety of the surface cover the 

geocomplexes in the northern parts of the peninsulas are 

rather complicated in structure. 

In the southern part of the Coast, on the other hand, 

the mutual relation of the geocomplexes of the accumulation 

and abrasion areas is contrary to that in the northern parts 

of the peninsulas. Here the dominant landscape units av 

those formed on sandy marine accumulation plains. In com­

parison with the northern parts of the peninsulas dune com­

plexes are more numerous; also peatlands account ftxr a larger 

proportions of the area. The prevailing types are mesotrophic 

and oligotrophia bogs, which in many cases have been formed 

behind the coastal formations. They reveal very clec-ly the 

strip-like structural type caused by the coastal fcrr у 'Pig. 

4). 

The gore-Glint Zone li_>s at the southern edge of the 

Coastal Plain (Pig. 5). To a 1irge extent it regains «ithin 

the Glint bays, but it also occurs as a terrace in front of 

the Glint, which follows a more or lese straight line. The 
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papers dealing with the Lahemaa National Park refer to this 

zone as the Fore-Glint Terrace. This tarm is not quite exact, 

as actually there are more than one terrace. Therefore, it 

is more appropriate to speak of the Fore-Glint Zone.In com­

parison with the Coast the Fore-Glint Zone constitutes a 

less clear-cut entity. At the Glint headlands reaching far 

north the zone either breaks up or is recbced to a narrow 

strip at the foot of the Glint c 

The most characteristic geocomplexes of the Fore-Glint 

Zone are those formed on fluvioglacial and limnoglacial 

sands. Because of them this zone has also been called the 

Landscape of the Fore-Glint Fluvioglacial Delta. Larger ex­

panses of sand and gravel fields can be fbund in the environs 

of Tallinn and on the territory of tie Lahemaa National Park. 

It is interesting to note that some of the fluvioglacial 

deltas on the Glint line or near it have been formed by 

streams flowing from the south. Quite definite proof of tills 

has been found in the Lahemaa National Park.The sand fields 

in the Coastal Plain occur most often at a height of 4-0-50 

metres above sea level. In places they are lower, but the 

lower levels have undergone essential alterations caused by 

later coastal processes (Linkrus, 1976). In the north these 
fluvio-limnoglacial plains often terminate in a scarp 10-20 

metres high. The precence of a soarp very clearly indicates 

the boundary between the Coast and the Fore-Glint Zone.Some 

of the higher sand and gravel fields strolch from the Coastal 

Plain onto the Limestone Plateau, especially in the southern 

parts of the Glint bays. In such places there is no clearly 

discernible line of demarcation between the North-Estonian 

Coastal Plain and the landscape districts to the south of 

it. In places where no fluvioglacial deltas hare been formed, 

the Glint bays have been filled with deposits of the more 

ancient stages of the Baltic Sea instead of the limnoglacial 

and fluvioglacial sands. 

As the surface cover is prevalently made up of sands, 

podzols dominate in the Glint bays. Besides them there are 

also peaty podzols, peaty gley soils, bogs, etc, Almost the 

entire Fore-Glint Zone is overgrown with forests. The Glint 

bays with a sandy surface cover are characterized first and 

foremost by pine heaths СCladonia and C^ljjy^. site types). 

In many cases the rivers flowing along the Glint bays 

divide them into two or more parts. As a general rule the 
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valleys are deep. In the fluvioglacial deltas the depth of 

the valleys reaches 20-30 metres, in places even a little 

sere. Hie breadth of the valleys does not usually exceed a 

few hundred metres. 

Another characteristic feature of the Fore-Glint Zone 

is the existence of landscape units formed on eendstme ter­

races. They often lie more or less at the same height as the 

fluvioglacial deltas. For example, an extensive sandstone 

terrace occurs north of the Limestone Glint following the 

line of the villages of Sagadi, Vihula and Karula (in the 

eastern part of the Lahemaa National Park). The breadth of 

the terrace is 1.5-2 kilometres, its height mostly 35-4-0 

metres above sea level. The thickness of the Quaternary de­

posits, both here and in other analogous localities,is less 

than one metre, often only half a metre so that there is no 

doubt about the influence of sandstone on the formation of 

the geoeomplexes. The sandstone terraces are mostly dver-

grown with pine forest; in many places it tends to become 

peaty. People call such forests "sandstone heaths". There 

are also young stands of alder and mixed forest, which have 

grown on the sites of former wooded meadows.In many places 

there is a strip of alder swamp forests and euthropic mires 

fed by springs at the foot of the Glint. 

The lower levels of the Fore-Glint Zone are somewhat 

more complicated in structure than its higher ones. This re­

sults from the larger number of coastal tonus occuring here. 

Summary and conclusions 

As we have seen, the landscapes of North Estonia, and 

especially of its coastal area, are rather varied, having 

been affected by numerous factors during the course of their -

development. In this region it is easy to -follow the influ­

ence of the formations of earlier stages on the processes of 

the subsequent periods. 

In broad outline, the main structural units of tiie ter­

ritory discussed are the North-Estonian Limestone Plateau 

and the Coastal Plain. The latter, in its turn, is divided 

into zones and subzones (Fig. 3). The trend of units from 

north to south (from north-west to south-east) is followed 

by the Glint bays and Glint headlands, the river valleys and 

the present-day peninsulas and bays. Of course, a closer 
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study of the natural complexes would prove thee to be euch 

•ore complicated than it appears at first eight, for the 

larger zonal divisions are in their turn subdivided into nu­

merous units of a lower rank. Those, having been formed in 

conditions of gradual land uplift, »in many cases occur as 

parallel or concentric stripe. 

The sagion under consideration fully proves the thesis 

about the decisive role of the geologioo-geomorphologieal 

basis in the formation of the spatial structure of landscape 

units. The North-Estonian landscape districts, as well as 

many of their subdivisions, have been determined in broad 

outline by landforme which have taken shape during аош» 

earlier periods of development. Thie is a phenomenon in the 

case of which K. Gerenchuk (Геренчук, 1956) has applied 11» 
concept of relict structure, tor that matter, the structure 

of landscape unite, being determined by the geologieo-geo-

morphological base, inevitably contains always certain re­

lict features. This is particularly peculiar to newly-de­

veloped regions. In the course of development there is a 

tendency towarde the disappearance of the relict features, 

but this process is usually rather slow. 

We can alec concede the fact that the larger and the 

higher in rank a unit ie, the more ancient is the surface 

relief on the basis of which it has been formed. As we have 

seen, the North-Estonian landscape districts are linked 

through their base with such an ancient stage of development 

as the Pre-Glacial one. True, the "roots" of some of the 

smaller units also go back to that period, but this fact 

does not change the general development trends. The surface 

forms created by the Continental Ice Sheet have laid the 

basis for the formation of the characteristic features de­

termining the broader divisions of the landscape districts. 

The Glacial relief in its turn influenced the course of the 

marine processes and has had an effect on the formation of 

the landscape units connected with the next stage of develop­

ment. Hand in hand with the retreat of the sea waters val­

leys developed, dime complexes were formed, many lakes dis­

appeared, and swamps and bogs came into being. The appear­

ance of peatlands has had two contrary effects - on the one 

hand, it has added variety to the landscape, on the other 

hand, it has lessened it. This is easily noticeable in the 

case of the marine accumulation plains intersected by beach 

115 



ridges (Pig. 4). The formation of stripe of oligotrophic bog 

between the beach ridges during the first stage of the de­

velopment of the plains makes the structure of the locality 

more complicated. Later on, however, the accumulation of 

peat first partially, and then completely,buries the ridges 

and, as a result, the geocomplex of the plain becomes less 

varied. Actually the second stage means the disappearance of 

the relict structure on the level of the small units. 

Of course, the direction of natural processes can be 

drastically changed by man. North-Estonian landscapes, too, 

bear traces of prolonged human activity (Varep, 1972). They 

are particularly noticeable in the Plateau districts.In com­

parison with them the Coastal Plain and the Kõrvemaa area 

have been affected much less by human activities. Owing to 

their surface cover made up of sand and gravel, the numerous 

peatlande and stony areas, these districts have been rather 

unsuitable for agricultural exploitation. Thanks to those 

circumstances these parts of North Estonia have preserved 

up to now their original natural appearance to a fairly high 

degree. In recent times the values of this have bem increas­

ingly appreciated. 
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SOCIOGBOGRAFHY AS A DISCIPLINE 

AT TARTU STATB UNIVERSITY 

T. Raitviir 

Since the 1979/80 academic year the 5th-year students 

majoring in economic geography at Tartu State University 

have been read a course in sociogeography with the fundamen­

tals of planning social development. It is a 60-period course 

(40 periods of lectures and 20 periods of seminar classes) 

meant for the 10th term. 

I. Preconditions for arranging 

a course in sociogeography 

The decisions of the 26th Songress of the CPSU provide 

for a rise in the quality of higher education. This calls 

for expanding the range of the training of geographers, to 

this end the speciality of economic geography should be re­

placed by that societal geography, comprising sociogeography. 

To meet the needs of our country, research into socio­

logical, psychological, cultural et al. spheres of the life 

of the society is required. Without discussing all the draw­

backs of the curriculum and measures to overcome them, let; 

us observe only those underlying the introduction of the 

course in sociogeography. • 

Soviet students specializing in economic geography do 

acquire profound knowledge of the social categories, theories 

and their practical application in improving territorial sys­

tems. But at the present time new disciplines of a social 

character, as sociogeography, social psychology and sociol­

ogy, social management and social methods in geography should 

be included into the curriculum. All these disciplines would 

supplement the already established set of social (societal) 
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sciences. 

Social management might form a part of the course of 

sociogeography, or be incorporated into the highly needed 

course of the fundamentals of management. The fete of a course 

in social methods in geography might be the same. This course 

might exist as a separate part of sociogeography, though it 

would better form a part of the course in the methods of so­

cietal geography. * 

Today the course of sociogeography offers the students 

concentrated data on the regularities and factors concerning 

the territorial organization of the phenomena connected with 

the spheres of services and recreation, too. 

We try to compensate for the fact that sociogeography 

is not sufficiently backed by other social disciplines by dis­

cussing the principal terms and cottons within sociogeography 

itself. 

Because of the novelty of xthe sociological aspect in 

various societal sciences in general, and specifically in so­

cietal geography, there is so far no consensus in several 

theoretical questions. The volume of empirical socio-terri-

torial research is small, and its results are scattered in 

numerous publications of various branches of social sciences. 

Territorial variability of some social phenomena and pro­

cesses in general is investigated neither empirically nor 

theoretically. 

Moreover, a course in sociogeography would expand the 

general mental outlook of the students of eceioeic geography, 

being thus of considerable help in compiling course, diploma 

and competition theses in the field of societal geography. 

Therefore, a course in sociogeography is indispensable from 

the standpoint of creating an integral idea of the reality 

as well as fulfilling the social order for such knowledge. 

2. The general principles of the 

course in sociogeography 

1 At present the future economic geographers are introduced 

to sociogeographical methods in a disconnected way. Such dis­

ciplines as economic cartography, methods of field investi­

gations, statistics, mathematical methods in geography and 

methods of aerial and space research are taught. 
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The temporal as well as territorial scope of the course 

depends on the level of our knowledge ard the availability 

of information on the objects involved, and likewise on the 

num'.ar of periods devoted to this course. Modern times are 

naturally of major interest, as far as possible (or necess­

ary) data оu the vast and forecasts the future are also 

de-.It with. . 

The socio-geographical topics constituting the course 

ar ! treated on different territorial-hierarchical levels: ar 

aduinistrative raion (a town), an oblast, a union republic, 

thii USSR as a whole, and the foreign countries divided into 

two groups - socialist and capitalist. The main -emphasis is 

1 id on the information and materials of the Estonian SSR. 

Firstly, such an approach is easily understandable to our 

students. Secondly, in numerous empirical investigations be­

longing to various spheres of science, the territorial samp­

ling technique« developed at the Chair of Economic Geography 

of Tartu State University are applied. Socio-geographical 

problems of consumption, services, some aspects of culture, 

rural and urban life as well as problems of the way of life 

have been studied rather thoroughly in the Estonian SSR. 

Theory is of great importance in the course of socio­

geography. Students are required to master the fundamentale 

of the general theory of sociogeography. 

The course consists of eleven major subdivisions'. 

1. The objects, methods, structure and tasks of socio­

geography. 

2. The formation and development of Soviet and foreign 

sociogeography. 

3. Human needa as the motive power of man and society. 

4. Social policy and sociogeography. 

5. The geography of the "man-environment" system. 

6. The geography of behaviour, perception and estimates. 

7. Sociogeographical variation of work, consumption and 

the spheres of services and culture. 

8. The geography of the way of life. 

9. The geography of welfare. 

10. The planning of social development. 

11. The forecasting of social phenomena. 

The line of reasoning that led to the given structure 

of the course is the following. The needs of people ara pos­

sibilities of meeting them depend о» the society'# 4-: velop-
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meilt level, on the effect of the scientific and technologi­

cal revolution, industrialization and urbanization processes, 

as well as on the properties of man (a group, a community) 

and those of the environment. Whether to consider some phe­

nomenon or circumstance favourable or unfavourable in man's 

life is assessed in the course of comparing the reality with 

social as well as economic and demographic policy. The "man-

-environment" system has an effect on man's behaviour and 

consciousness, and, ultimately, on the way of life. Belying 

on the results of investigating the way of lilb, we can study 

consumption, welfare, social development and, infinitely, 

social and territorial management and forecasting. 

3. The main theoretical and methodo­

logical principles of the programme 

Social geography as a science can be understood in a 

wide as well as a narrow meaning. In its wide meaning social 

geography is the geography of society (societal geography). 

According to the systems approach suggested by U. Mereste 

(Нересте, 1982), societal geography is a science studying 

societal-geographical systems which comprise all societal 

(social) objects and their geographical interrelations. In 

the narrow sense social geography is sociogeography or socio­

logical geography. It studies sociogeographical systems which 

comprise sociological objects and their geographical inter­

relations. Societal geography is formed in the course of ef­

ficient integration between the science of geography and 

various social sciences; sociogeography is formed as a result 

of efficient integration between geography and sociology. 

In our course sociogeography as a study subject does 

not fully coincide with sociogeography ae a science: the phe­

nomena and interrelations treated within our course go beyond 

the boundaries of sociogeography as a science with psycho­

logical, cultural-geographical et äi. problems discussed as 

well. 

I. The methodology of sociogeography as well as that of 

other sciences can be classified proceeding from at least 

three aspects. Firstly, its classification may be accom­

plished on the basis of the level to which it Is generalized 

and theoretical: laws and categories of philoeophy, politi-
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eal economy, scientific communism and the general theory of 

sociogeography; methodological principles and approaches (sys­

temic, comprehenaive, etc. principles, functional and com­

parative approaches, etc.); methods (cartographic, statisti­

cal, mathematical, analysis of documentary information, ob­

servation, questionnaires, etc.); techniques (ways of mapping, 

mean values, indices, factor analysis, ways of compili^j 

scales, questioning procedures, etc.). Secondly, stages of 

empirical research may serve as basis for a classification. 

Thirdly, socio-geographical methodology can be classified on 

the basis of interdisciplinary retettens (historical approach, 

sociological approach, etc.). 

The task of sociogeography consists in elucidating socio-

-territorial regularities. This is how sociogeography is con­

nected with practice. One of the most important ways of in­

troducing the results of sociogeography into practice is 

through research into territorial problems of socio-economic 

and, specifically, social development. 

2. Geographers in the Soviet Union as well аз in the 

West are paying increasingly more attention to social prob­

lems. However, the factors underlying the formation of socio­

geography, and sometimes even the stages of its evolution 

differ in different countries. In Soviet Union an intensive 

development of sociogeography started in the early 1970s. 

Differences are also observed between individual trends of 

sociogeography in the capitalist countries and the Soviet 

Union. 

3. A critical analysis of the types of human needa allows 

us to distinguish the following hierarchy: leveL I - physical 

(the lowest) needs; level 2 - the same physical needs, but 

already affected by social relations connected wiih the qual­

ity, fashion, etc.; level 3 - social needs, among them needs 

of contacts as well as socio-economic and socio-political 

needs; levels 4 and 5 - intellectual needs (of passive and 

active character, respectively). Ways of measuring human 

needs are studied. From the standpoint of sociogeography, 

difficulties arise in connection with matching individual 

needs with public ones in a given region. Sometimes they co­

incide, though they may be even contradictory or conflicting. 

Regional differences between human needs are quite consider­

able . 
4. Social policy provides standards for estimating real 
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social life, i'hese standards detemiiiie what is to De con­

sidered favourable and what unfavourable in social life, and 

what goals to pursue in the future. The subject of social 

policy is the state, management oodies and public organiz­

ations, its object is the population, its groups and every 

human being. Part of the social policy in our country is gen­

eral (fixed e. g., in the Constitution of the USSH), while 

another part is differentiated by demographic groups (child­

ren, senior citizens) and by spheres of public activities 

(work, social insurance, etc.). The object of social policy 

seems to be regionally differentiated to a considerably 

stronger degree than social policy itself. Social policy is 

closely connected with the planning of social development. 

5. A lot of attention is paid to the system of man and 

environment1 (man - environment, a group - the environment 

of the group, the population of the couitry - the environment 

of the population of the country). The system itself as well 

as both of its components is of a hierarchic character, and 

they are to be studied on all the hierarchy levels of the 

society. The two components aa well as the whole system are 

characterized by various properties: demographic, cultural, 

economic, etc. Territorial sampling is based on data about 

the man - environment system. Skilful practical sampling is 

highly appreciated. 

Both the components of the man - environment system are 

treated together and separately. Attention is paid to geo­

graphical distribution of socio-demographic and socio-econ­

omic structures of the population (age, sex, social status, 

income, health, etc.). A lot of attention and time is devoted 

to the class and socio-professional structure of the popula­

tion, i. е., to one of its principal characteristics. In this 

connection also territorial problems concerning the social 

structure are treated. This subdivision of the programme com­

prises also problems of socio-psychological differences bet­

ween territorial population groups. The variation of the en­

vironment in different types of settlements, in rural and 

urban localities, in city microregions is studied. 2nviron-

lrental quality is also investigated. It is possible to dis-

* The principle of the unity of man and environment serves 

as basis for treating various objects in the subsequent di­

visions of the course. 

Iüo 



tingul»h reel, perceived, standard and Ideal environment. 

6. Human behaviour is explained through the system of 

the spheres and types of people's activities. The geography 

of human behaviour and man's perception of his environment 

enjoys a high level of development abroad. It has been elab­

orated as a result of research into people's preferences of 

the place of residence, service firms, transportation facil­

ities, etc. However, the psychological ego of man is often 

overestimated there. Problems of behaviour, perception and 

value estimates require special attention in su* territorial 

socio—economic systems which are undergoing major changes or 

shifts (sites of big construction projects, the migration of 

rural population, etc.). Local clashing situations due e. g. 

to a disharmony between the conditions of the population,the 

environment and possibilities for the desired behaviour might 

be studied. 

7. Within the course of eoclogeography the oanplar char­

acter of work is treated in connection with meetins man's 

needs as well as with man as a participator in production. 

Territorial and sectoral social problems of work (production) 

have direct and indirect effect on the development of terri­

torial systems, and vice versa, social problems of terri­

torial systems influence the spatial and sectoral conditions 

of work (production). This ia here where preconditions for 

the emergence of socio-geographical and administrative dif-

ferences between workers' collectives can be found. 

Socio-geographical variations of localities are dis­

cussed in detail, mostly on the basis of the level of ser­

vi ea, culture and recreation. The sphere of services should 

be geographically in harmony with the population's needs. 

The types of consumers of different groups of goods vary 

regionally in their own way, however, hare also general trends 

can be observed. 

Regional differences in the sphere of culture are as­

certained on the basis of people's spare time activities, 

among them reading, amateur art activities, etc. In recent 

years a lot of attention has been paid to the problems of rec­

reation, especially to its natural prerequisites, however, 

its sociological and socio-psychological aspects have been 

but modestly investigated. 

8. The way of life ia a generalizing, synthetic object 

of eoclogeography. The way of life characteristic of a given 
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group of individuals ia the concrete way in which their needs 

are satisfied through everyday behaviour in the given envi­

ronment . By means of the types of the way of life, in their 

turn, the standard of people's welfare anf the level of so­

cial development of territorial units can be measured. The 

way of life can be studied aiming at different geographical 

goals-. Typological differences of the way of life lead to 

the problems of specific regionalization on its basis. This 

kind of regionalization of the urban way of life has been 

practiced by architects and designers in recent years. As 

compared to regional approach research into the way of. life 

by settlement types is more widely spread. 

9. The category of people's welfare characterizes the 

degree to which their needs are satisfied. In observing the 

population's welfare, it is advisable to combine individual 

and social approaches. People's welfare in separate terri­

torial systems can be treated also by means of comparing the 

respective types of life ways. The way of life and welfare 

are the main outcsmes of the functioning of territorial socio­

economic systems. 

10. An important idea in the planning of socio-economic 

development is that of equal rights of social and economic 

aspects. The most advanced as well as traditional theoreti­

cal and practical experience accumulated in the field of 

territorial planning of social development (the structure of 

the plan, its main parameters, the methods applied) is dis­

cussed, and the views best substantiated scientifically are 

suggested. The similarity and difference of the plans of the 

social development of an enterprise (also an agricultural 

one), city and town, city microregion, rural raion, oblast 

and republic are treated. Little light has se far been shed 

upon the geographical problems concerning the resources of 

social development and social efficiency. In the Soviet Uslon 

the planning of the social development of territorial sys­

tems is carried out on a wide scale, however, this is usually 

not done from the geographical aspect. 

11. The drawing up of the forecasts of territorial or­

ganization of consumption, services, environmental quality, 

the way of life, social development, etc., is a geographical 

task. Such forecasting without a consideration of the para­

meters of territorial units is not substantiated scientifi­
cally. 

125 



In outline, the typological methods of the social fore­

casting consist of the following stages: I) orientation be­

fore forecasting; 2) the construction of an initial (base) 

model; 3) the collection of data on the background of the 

forecast; 4) the construction of a search (an expected) model; 

5) the construction of a normative (desired) model; 6) the 

checking of the reliability of both forecasting models; 7) 

the working out of recommendations for the planning of social 

phenomena and processes and management on the basis of com­

paring the two forecasting models. 

Certain difficulties in planning and forecasting social 

development ensue from the lack of criteria for differenti­

ating essential indicators from unessential ones. Development 

indicators should be considered essential. In planning and 

forecasting social development in spatial systems it is the 

typology of the way of life that is essential. 

X X 

X 

At present time our knowledge and experience in socio-

geography is not yet sufficient in eveiy respect for perfect 

teaching of this discipline. Should we wait until the socio-

jeographical science matures and every controversy disap­

pears? It is well known that our national economy is short 

of specialists in eoclogeography; moreover, they are badly 

needed there. 

The author is of the opinion that under these circum­

stances the teaching of sociogeography is justified already 

at the present time: if we are afraid of difficulties we can 

never expect to achieve good results. 
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TEH SEMINARS DEVOTED TO NATURE CONSERVATION 

E. Varep 

Since ig?* Moscow and Tartu State Universities have 

arranged yearly nature conservation seminars for young sci­

entists. Their aim has been to improve the educational work 

in the field of nature conservation carried out among the 

undergraduates and young scientists of our universities. Up 

to the present time ten such seminars have taken place, 

which allows us to draw certain conclusions about their 

character and results. 

The idea of arranging nature conservation seminars was 

suggested by the members of the Council of Young Scien­

tists of the Faculty of Geography of Moscow State Universi­

ty. The Council has also been the organiser of the seminars 

on behalf of Moscow State University. On the part of Tartru 

State University the organiser has been the Geography De­

partment of the Faculty of Biology and Geography. The aim 

of the seminars has been to improve and render more purpose­

ful the research done in the field of nature conservation 

by young scientists at both universities and to exchange 

the experience obtained through pracitcal activities in 

this sphere. First and foremost the seminars have been 

meant for young scientists - postgraduate students, junior 

research workers, engineers, laboratory assistents, proba­

tioners, and students of senior courses who are at the 

threshold of their scientific careers. The participants 

have included not only young geographers, but also young 

specialists in biology, geology, forestry, agronomy, chem­

istry, architecture, economics, law, etc., as well as people 

actually engaged in the field of nature conservation. In 

addition to them the seminars of nature conservation have 

been attended by journalists and workers of publishing 

houses, the radio and television, in a word, by people who 
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in one way or another are concerned with the protection of 

the natural environment and nature conservation. 

Most of the papers read at the seminare have been pre­

sented by young scientists themselves, who first and fore­

most have spoken about the results of their own research. 

In the case of basic problems the speakers have also been 

professors from the Moscow and Tartu Universities and rep­

resentatives of other research institutions aa well as lead­

ing officials of nature conservation bodies. An important 

role has been played by discussions,exhibitions, film shows 

and demonstration of other audio-visual materials. The pro­

grammes of all the seminars have included excursions to na­

ture reserves and other protected areas. The participants 

have also been shown various natural monuments and many 

places of historical or cultural interest. 

The first nature conservation seminar for young scien­

tists was opened on May 13, 1974, in the assembly hall of 

Tartu State University (Photo 1). After that the partici­

pants proceeded to the Kääriku Study and Sports Base of the 

University where they worked up to the 19th of May. The sem­

inar was devoted to general problems of nature conservation. 

The subject singled out for more thorough treatment was the 

relations of man and his environment through the ages. Ex­

cursions (Photo 2) were made to nature reserves in South 

and Central Estonia (Lake Pühajärv, the Primeval Valley of 

the River Ahja, the hills Suur-Munamägi and Vällamägi, the 

Lake District of Rouge, the Vooremaa Drumlin Area) as well 

as to several single objects under state protection. The 

seminar was a great success and this inspired the organ­

isers to arrange more of them in the following years. 

The second nature conservation seminar was also held 

in Estonia - in the town of Kingissepa on Saaremaa Island 

from May 25 to 31, 1975. This time attention was chiefly 

given to the protection of the flora and fauna. Exclusions 

were organised to nature reserves in West Estonia - to the 

Viidumägi and Matsalu nature reserves, the Kaali meteorite 

craters (Photo 3), etc. as well as to single protected nat­

ural objects. Of great interest were also numerous objects 

of historical and cultural importance to be found in this 

region - ancient strongholds, mediaeval fortified churches 

and the episcopal castle at Kuressaare (now ^ingiasep-.), 

the village of Koguva - an ethnographic reserve, r;c. 
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The third seminar took place in the town of Puahchino 

near Moscow on September 13-17i 1976. Here the main subject 

under discussion was the rational use of natural resources. 

Attention was also paid to problems of nature conservation 

in areas which have been under the impact of human activity 

for a very long time. Excursions were arranged to the Bio­

logical Centre of the Academy of Sciences of the USSR in 

Pushchino, to the Terrace Reserve on the Banks of the R. Oka 

(Photo 4), to the museum of the famous writer L. Tolstoi at 

Xaepaya Polyana, and to that of the well-known painter V. 

Polenov. The programme also included the historical and cul­

tural monuments in the towns of Serpukhov and Tula. 

The fourth seminar was devoted to the relations between 

nature conservation and recreation. It was held at a sports 

base of Moscow State University near the township of Pitaun-

da on the Caucasian coast of the Black Sea in the Abkhazian 

Autonomous Soviet Socialist Republic from May 22 to 29, 1977-

In thw course of the seminar the participants were acquaint­

ed with the problems of nature conservation in the recrea­

tion zone along the Caucasian coast - in the area of the sea­

side resorts of Pitsunda (Photo 5), Gagra, Adler, Khosta and 

Sochi. Trips were made to the Ritsa nature reserve aa well 

as to the Khosta branch of the Caucasian nature reserve. The 

participants of the seminar were greatly impressed by the 

visit to the caves of Novy^Äfon. 

The fifth seminar was held from May 28 to June 3, 1978, 

in the Lahemaa National Park in North Estonia, the first of 
its kind in the Soviet Union, set up in 1971. The subjects 
under discussion included the classification, types and re­
gimes of protected natural areas as well as problems con­

cerning the maintenance of different reserves. The partici­

pants were acquainted with various zones of the Lahemaa Ma­
ti onal Park (Photo 6), with its nature study paths and its 
historical and cultural sights. Excursions were also made to 
several other reserves in North Estonia - to the Neeruti ядн 

Kõrvemaa landscape reserves and to single natural monuwnts 

put under state protection. The programme also included vis­

its to the Memorial Museum of the eminent Estonian writer 

A.H. Tammsaare and to places connected with the life and ac­

tivities of outstanding Russian scientists (KJä.v. Baer) end 

seafarers (A.J.v. Krusenstern). 

The sixth nature conservation seminar was held in the 
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town of Valday (Novgorod Region) on May 21-26, 1979. The 

agenda waa devoted to problems concerning the protection of 

inland waters. Excursions were arranged to the State Hydro-

logical Laboratory in Valday and to the Biogeocoenological 

Forest Centre of the Institute of Geography of the Academy 

of Sciences of the USSR in the neighbourhood of the town. A 

trip was made to Lake Valday and to the historical monuments 

of the region. The guests were greatly impressed by the an­

cient town of Novgorod with its numerous historical and ar­

chitectural monuments, highly appreciating the efforts made 

to investigate, protect and restore them. 

The seventh seminar was again arranged in South Estonia, 

this time at the former manor of Sangaste, from the 14th to 

the 19th of September, 1980. The subject under discussion 

was the educational work•in the field of nature conservation. 

The reports delivered by the speakers dealt with the teach­

ing of the principles of nature conservation at schools as 

well as establishments of higher education. Attention was 

also given to other aspects of ecological education, includ­

ing that carried out by lectures, the press, the cinema, the 

television, museums, etc. Excursions were made to acquaint 

the participants of the seminar with the activities of the 

model forestry centre of the Krabi eight-year school, with 

the old school in Uderna, now a branch of the Elva Museum of 

Local Lore, and with the new nature reserves recently set up 

in South Estonia (the landscape reserves of Otepää, Karula 

and Haanja). Visits were also paid to the Struve Observatory 

of Astrophysics and Geophysics at Toravere and to the Limno-

logical Station on Lake Võrtsjärv, both belonging to the 

Academy of Sciences of the Estonian SSR. 

The eighth seminar took place in the town of Khust in 

the Transcarpathian Region (the Ukrainian SSR) on May 15-21, 

1981, and was devoted to the role of forests in environmen­

tal protection. The participants of the seminar had opportu­

nities to go sightseeing in the city of Lvov and the pictur­

esque Carpathian landscapes (Photo 7) with their unforgett­

able beech and spruce forests, the Valley of Narcissi near 

Khust, and the Carpathian Nature Reserve. 

On May 23-27, 1982, the ninth seminar was held in the 

town of Viljandi in Estonia on problems of nature conserva­

tion in areas of intensive agricultural exploitation. In 

the course of the seminar the participants had opportunities 
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to pay visits to several state and collective farm* in Vil­

jandi District including the large production centres ope­

rating there. Special attention was paid to the measures of 

environmental protection and landscape management in this 

district as well as to the changes that have taken place 

in its rural settlements. The guests were also taken to the 

schools and research centres of the district and to several 

places of cultural (Photo 8) and historical interest (the 

stronghold of the Estonian national hero Lembitu, the home­

stead-museum of С.Й. Jakobson, an outstanding figure of the 

period of the Estonian national enlightenment, etc.). One 

of the papers read at the seminar was delivered in commemo­
ration of the 350th anniversary of the foundation of Tertu 

University, which celebrated its jubilee in 1982. 

The tenth seminar held in the town of Zvenigorod near 

Moscow from May 23 to 27, 1983, was devoted to problems of 

environmental protection and nature conservation in urban 

settlements. The guests were shown both historical archi­
tectural monuments and modern buildings (the holiday centre 

of the Academy of Sciences of the USSR) in Zvenigorod. Of 

great interest was the visit paid to Zelenograd, a new sat­

ellite town of Moscow built according to modern principles 

of architecture to provide the inhabitants with an optimum 

environment for life and work. 

As can be seen from the brief survey given above, the 

seminars have dealt with a number of essential problems of 

environmental protection and nature conservation. At ten 

seminars that have taken place so far about 250 papers have 

been read, mostly by young scientists working at the Moscow 

and Tartu Universities and the Academy of Sciences of the 

Estonian SSR. Lectures have also been delivered by many 

well-known scientists: professors A.Ryabchikov, N. Gladkov, 

A.Cheltsov-Bebutov, T.Zvonkova and others from Moscow State 

University, Professor V. Masing and others from Tartu State 

University, Professor E. Kumari from the Academy of Sci­

ences of the Estonian SSR. The list of the speakers in­

cludes the head of the Nature Conservancy Board of the Est­

onian SSR H.Luik, the deputy chairman of the Nature Conser­

vation Society of the Estonian SSR J. Eilart, the editor-

-in-chief of the journal "Eesti Loodus" (Estonian Nature) 

L.Poota, tod many other activists of the nature conserva­

tion movement. The young scientists who have taken a par— 
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ticularly active part in organizing the seminars include V. 

Chizhova, F. Avilova, E. Golubeva, M. Gunina, L. Kazakov, D. 

Kavtaradze and several others from Moscow State University. 

As to the Estonian participants who have played an important 

role in arranging the seminars, mention should be made of H. 

Hallemaa, I. Kala, Т. Kallaste, E.Linkurs, Ü. Mander, U. Pe­

terson, A. Ristkok and a number of others. The curators of 

the seminars on behalf of Moscow State University have been 

Prof. N. Gladkov (the first and second seminars), Prof. A. 

Cheltsov-Bebutov (the third and fourth seminars), and Prof. 

A. Yoronov (beginning with the fifth seminar). From the very 

beginning their counterpart at Tartu State University has 

been the author of the present survey. 

The number of the participants of the seminars has been 

60 people on an average, but their total number exceeds 

three hundred. Of course, depending on the subject, the time 

and the place of the seminars there have been certain varia­

tions in the composition of the participants, but there are 

a large number of people who have taken part in the seminars 

fairly regularly. There are some who have been present at 

all ten of them. Participants have come from very many dif­

ferent institutions and organisations.prevalently,of course, 

from the Moscow and Tartu State Universities. Some have also 

come from the Latvian, Lithuanian,Byelorussian and Ukrainian 

Soviet Socialist Republics as well as from Leningrad and oth­

er parts of the Russian Soviet Federative Socialist Repub­

lic . At almost every seminar in addition to scientists the 

participants have also induced people from institutions and 

organisations concerned with the practical implementation of 

environmental protection and nature conservation measures. 

The papers read at the nature conservation seminars 

have been printed in a aeries entitled "Научные труды по ох­

ране природы" (Scientific Papers on Nature Conservation) 

published by Tartu State University in Russian with English 

summaries. So far eight collections have come out on the fol­

lowing subjects: "Man and His Environment" (1978), "Protec­

tion of Man-Made Landscapes" (1978), "Recreation and Nature 

Conservation" (1981), "Natural Protected Areas" (1981), "The 

Lahemaa National Park" (1982), "The Protection of Inland 

Waters" (1982), and "Forests and Nature Conservation" (1983)• 

Two collections entitled "Nature Conservation in Agricultural 

Areas", and "Environmental Protection and Nature, Conaerva-

132 



tion in Urban Settlements" will come out in the near future. 

Moscow State University has published a separate issue called 

"Training and Education in the Field of Nature Conservation" 

(198З)• Several of the papers read at the seminars have also 

been published in the Estonian language in the journal"Eesti 

Loodus" (Estonian Nature) and in other magazines and news­

papers . Surveys of the work done at the seminars have been 

published in "Вестник Московского университета" (Herald of 

Moscow University), in the journal "Eesti Loodus", and in 

university and local newspapers. 

The most important aspect to be pointed out in estimat­

ing the work done at the seminars is the experience the 

young scientists participating in them have obtained by 

carrying out research and presenting and publishing their 

results. Several of the papers delivered at the seminars 

have later been developed into candidate's dissertations or 

some other serious investigation. However, the chief value 

of the seminars probably lies in having enabled young scien­

tists working on problems concerning environmental protec­

tion and nature conservation to establish contacts with one 

another. Another aspect to be highly appreciated is the 

ample opportunities the seminars have offered to the partic­

ipants to visit various protected areas in different parts 

of the Soviet Onion and to get acquainted on the spot with 

the organisational, scientific and educational work carried 

out there. Attention has also been paid to problems of the 

rational exploitation of the natural resources as well as to 

questions of landscape management. At the seminars, and es­

pecially during the excursions arranged in connection with 

them, the ideas of environmental protection and nature con­

servation have invariably been linked with the need of pro­

tecting historical and cultural monuments. 

To sum up we can say that the seminars have proved suc­

cessful, and have certainly played an important role in pop­

ularising the ideas of nature conservation among students 

and the young generation of scientists at our universities. 
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The publications 

containing the investigations presented at the seminars 

Человек и окружающая среда. Научные труды по охране природы, 

I. Ученые записки Тартуского государственного универси­

тета, вып. 458. Тарту, 1978. 162 с. 

Охрана природы окультуренных ландшафтов. Научные труды по 

охране природы, 2. Ученые записки Тартуского государс­

твенного университета, вып. 475. Тарту, 1978. 152 с. 

Рекреация и охрана природы. Научные труды по охране природы, 

3. Ученые записки Тартуского государственного универси­

тета, вып. 495. Тарту, 1981. 180 с. 

Природные охраняемые территории. Научные труды по охране при­

роды, 4. Ученые записки Тартуского государственного уни­

верситета, вып. 570. Тарту, 1981. 162 с. 

Лахемааский национальный парк. Научные труды по охране при­

роды, 5. Ученые записки Тартуского государственного уни­

верситета, вып. 575. Тарту, 1982. 80 с. 

Охрана внутренних вод. Научные труды по охране природы, 6. 

Ученывг-записки Тартуского государственного университета, 

вып. 614. Тарту, 1982. 152 с. 

Природоохранное воспитание и образование. Москва, Издатель­

ство Московского университета, 1983. 132 с. 

Лес и охрана природы. Научные труды по охране природы, 7. 

Ученые записки Тартуского государственного университета, 

вып. 647. Тарту, 1983. 168 с. 

Сельское хозяйство и охрана природы. Научные труда по охране 

природы, 8. (in print). 

Охрана окружадяей среды в городах. Научные труды по охране 

природы, 9. (In print). 
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Photo 1. The main building of Tartu State University,where 

the first nature conservation seminar for young 

scientists in 1974 was opened. Photo by Б. Sakk. 

Photo 2. The Primeval Valley of the River Ahja - a land­
scape reserve in South Estonia. Participants of 

the first seminar in front of Devonian sandstone 

rocks at Suur Taevaskoda. Photo by T. Kallejärv. 



Photo 3* Lake Kaali - в meteorite crater on the Island of 

Saaremaa (West Estonia). Photo by V. Hang. 

Photo 4. European bisons (Bison bonasus) in the Terrace 

Reserve on the banks of the River Oka (Moskow Re­

gion). Photo by E. Smirnova. 



Photo 5. Gape Pitsunda on the Caucasian coast of the Black 

3ea. A stand of the relict pine species Pjnus 

Pithyusa and the seaside resort. Photo by Z. Be-

linski. 

Photo 6. The Lahemaa National Park (North Estonia. Photo 

by E. Linkrus. 



Photo 7» The Carpathian 

ne. Photo by I. 

Mountains near Khust in the Ukrai' 

Kala. 

Photo 8. Landscape near Viljandi (South Estonia). A 

drawing by Bduard Viiralt (1898-1964). 
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