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MAIN TENDENCIES IN DEVELOPMENT OF SZEGED
Gy. KrRAJKO

At the turn of the century, Szeged was the second most populous Hungarian
town. Its development was promoted by favourable features: it was a railway
junction, there was a posstbility for transport by water, it was a centre for the emerging
light and food industries, it possessed an extensive sphere of attraction, and it was
a market centre. The dynamic growth of the town is reflected in the change in the
number of the population: between 1880 and 1910 (in the area corresponding to .
the town boundaries in 1970) the population increased from 49 000 to 79 000, i.e.
a rise of 30 000.

The floods in 1879 had destroyed the town practically completely. The period
of reconstruction coincided with an acceleration of the urbanization process. This
permitted the development of an ordered, aesthetic town plan, with a structure
of avenues perpendicular to ring-roads, on the example of Budapest. This period
saw the completion of the merging of the various parts of the town, and the for-
mation of an areally uniform closed settlement (Fig. 1).

The situation of Szeged was modified very unfavourably by the new national
boundaries following the First World War. The town lost a significant proportion
of its area of attraction, and its transport geographical location became disadvanta-
geous. Between the two World Wars, there was no industrial development throughout
the entire country, while the stagnation in agriculture curbed further expansion
of the food industry in the town. Between 1910 and 1950 the increase in the number
of the population slowed down: during these 40 years it rose by only 10 000, from
79 000 to 89 000. The town displayed progress only in the fields of culture and
public health.

The stagnation not only slowed down the growth of the population, but also
exerted adverse influence on the communal investments and on the development
of the town’s infrastructure.

The urbanization of Szeged after the Second World War was far from being
unambiguous and contradiction-free. The process can be broken down into several
stages, this being attributable primarily to the nature and dynamism of the industrial
development. Accordingly, a somewhat more detailed treatment of the industry
of the town is justified.

Szeged is an important industrial centre, and gives close to 2% of the industrial
production of the country. For some products the proportion is very high: e.g.
it gives more than 50% of the Hungarian production of mineral oil, natural gas,
red pepper, salami, hempyarn and textile fabric. Some 15% of the national produc-
tion of block board, fruit and vegetable preserves and cotton fabric originates from
Szeged.
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Fig. I. The map of the history of settling of Szeged
1: 13th—]5tk ¢, 2: 152—16"* c.
3: 16 —1Th ¢, 4: 18+ c,
5: 19w 6: 19*r—20* c,
7: 20" c.

In 1949 the industry employed, 8500 workers, 1,1% of the national industrial
labour force. The number of industrial workers per 1000 inhabitants (98) slightly
exceeded the national average. In the first half of the 1950’s, the rapid increase
in industrial production was achieved mainly by the better utilization of the existing
equipment, the doubling of the number of workers, and the enchancement of the
working intensity. Industrial investment was slight. Szeged received practically
nothing from the building programme of the first fiveyear plan, and this subsequently
influenced the development of the town.

In this period, in contrast with the other regional centres, Szeged was in a dis-
advantageous situation. The explanation of this is as follows:

a) In accordance with the principles of the economic policy then prevailing
in the country, all the resources were concentrated on the development of heavy
industry, and mainly the basic materials industry, and since Szeged was a centre of
light industry and the food industry and did not possess mineral raw materials it
was bypassed by the first phase of industrialization.

b) The new national boundary resulting from the First World War deprived
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the town of its favourable transport location and a significant part of its area of
attraction. The transit traffic stopped completely.

¢) The then strained political relations with Yugoslavia lmpeded the develop-
ment not only of the industry, but also of the town.

d) The necessary agricultural raw materials for a major development of the
food industry were not available.

Besides the unfavourable conditions, Szeged did possess some advantageous
features, e.g. its ample labour force, its position as the largest cultural centre after
Budapest, this comparatively easily soluble industrial water supply, etc., but it could
not make appropriate use of these.

The urbanization of Szeged in the 1950’s was very slow. For example, the com-
munal investments in 1955 did not attain even 3% of those in 1975.

A new stage in the development of Szeged began in 1958—1960. From this
period on there have been substantial modifications in the above-listed disad-
vantageous conditions.

a) There have been changes in the economic policies of the country: emphasis
has been laid on the labour-consuming branches and on the more pronounced
development of the provincial areas, in agreement with the rational regional location
of industry.

b) Normalization of relations with Yugoslavia permitted a considerable
increase of the town’s tourist and transit traffic.

¢) The socialist reorganization and development of agriculture has provided
raw material for the constant expansion of the food industry.

d) Transfer of the county seat to Szeged increased its function, and its sphere
of attraction expanded in area.

e) Importance has been assumed by the factors influencing the establishment
of industry in the town: e.g. the labour force, specialist training, industrial water
supply, the possibilities of cooperation, cultural background, etc.

f) The development of the town received a new impetus from the middle
of the 1960’s, with the discovery of the hydrocarbon fields.

With this favourable change in the conditions, the more rapid development
of the industry of Szeged became possible: between 1960 and 1970 the number of
persons employed in industry rose by 70%, from 21 600 to 33 800, while productivity
increased roughly thresfold. A number of new plants were established: e.g. a cable
factory, a rubber factory a textile mill, a milk plant, etc. Hydrocarbon mining has
appeared as a new branch of industry. The dynamic extensive industrialization
drew first on the manpower reserves of the town, and later on those of the sur-
rounding district, and since 1970 an ever increasing labour shortage has been ex-
perienced. In the 1970’s the number of industrial workers has not changed sub-
stantially, but industrial production has risen as a consequence of higher produc-
tivity. Thus, the conditions of extensive industrial development have disappeared
and the period of such development came to an end at the beginning of this decade:
in accordance with the national tendency, the increase of the population of the town
leads mainly to a rise in the number of those employed in the tertiary sector.

As regards the supply and sphere of attraction of the working force of the
town, the changes in the number of commuters are of great importance (Table 1).-

Disregarding the agglomeration belt joined to Szeged in 1973, between 1960



6 Gy. Krajkd

and 1975 the number of commuting workers increased fourfold, from 3755 to
13 550. The extent of the change differs from belt to belt. The increase has been
the largest in the outer belt, where the number of workers commuting to Szeged
increased almost ninefold in the given period. In parallel with this there has been
an expansion in the area of attraction of the labour force of the town (Fig. 2). In
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Fig. 2. Manpower attraction region in 1960.
1: the boundary of the attraction region in 1960.
Percentage of employees working in Szeged:
2: Szeged 3: 30— < 4: 20—30 5: 10—20
6:2—10 7: 2— >

1968 72% of the commuters lived within the 30-minute travelling zone, and only
15% travelled for more than 1 hour. In 1975 35% of the commuters lived within
the 30-minute travelling time, and nearly 22% were forced to travel for more than
1 hour. In recent years there has been a rapid increase in the number of settlements
from which more than 30 people commute to work. The number of settlements
connected to Szeged in this way was 19.in 1960, 28 in 1964 and 45 in 1975. In cor-



Table 1. Ifncrease in number and proportion of commuters

1960 1964 1968 (Szeged) 1975
Together with agglomeration belt
Incre- Incre- Incre-
abs. abs. 9 ase  abs. o ase abs. ase
no. © % ho. % % 4960— no. ® % 1964— no. © 1968
64 68 75
Joined to Szeged in 1973 agglomeration
belt 4763 56.0 5437 50.9 14.0 6800 46.3 25.1
Inner belt 1733 20.3 46.1 2411 21.6 459 392 2900 200 376 200 3984 294 374
Towns 783 9.2 209 800 7.5 153 22 1040 7.1 13.5 300 1070 79 29
Outer belt 700 82 18.6 1450 14.5 27.6 107.0 1960 13.6 255 325 6003 443 206.2
Other areas 534 6.3 144 587 . 55, 11.2 9.9 1800 12.4 23.4 2066 2493 18.4 38.5
Total 8518 100.0 10 685 100.0 24.4 14 500 100.0 35.6
Total without agglomeration belt 3755 100.0 5248 100.0 7700 100.0 13 550 100.0 759

Table 2. Numbers of those employed in the various industrial branches

Empl Employ- Proportion
e mploy-  ¢es per of Szeged
Branch Szeged National ees per 1000 in- to the national
: 1975 1975 (1949) 1000 in- habitants figure
habitants nation-

ally 1975 (1949)
Heavy industry 11.280 32.8( 9 1020.404 58.4 70 100 0.7 (0.23)
Light industry 15.694 45.6 (76) - 456.310 24,2 90 40 2.25 (4.8)
Others 1.636 4.8 71.243 4.1 30 10 1.0 —
Food industry 5.774 16.8 196.521 11.2 30 20 1.5 (1.6)
Total - 34.384 100 % 1744.478 100% 200 170 — —

paSazg jo uswdopaaag
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relation with this there has been an increase in the average distance travelled by
the commuters. In 1960 it was 12,9 km, in 1968 17 km, and in 1975 23,8 km. 44% of
the commuting labour force originates from the outer belt.

A substantial rise in the number of commuters is not expected in the future,
and it would not be reasonable either, for there is no further available labour force
in the nearer settlements, while daily commuting from the more distant settlements
would be irrational.

As regards its rate and means, the industrial development of the town in the
past 30 years has been intermittent: this is particularly obvious in the individual
branches. Up to 1960 the structure of the industry did not change appreciably.
During the following 15 years, however, the proviously one-sided structure (in
which the light and food industries predominated) underwent a transformation
and became essentially more balanced as a consequence of the extremely fast develop-
ment of the heavy industry. In 1960 the proportion of those employed in heavy
industry was only 13,2%: in contrast, in 1975 it had advanced to second place with
nearly 33 %, while the technical indices showed that it had become the most important
branch. The number of those, employed in the food industry changed at the same
rate as that for the whole of industry, and therefore its proportion remained un-
changed.

The development of light industry lagged behind the national rate: thus, not
only did it decline in importance compared to the other branches of industry in
the town, but during a quarter of a century the proportion of those -employed in
this branch relative to the population and to the national average fell from 4,8 to
2,2. (Table 2.)

In the following decade the structure of the industry will be modified to a slight
extent: it may be expected that heavy industry will increase its proportion a little.

In spite of the change that has occurred in the industrial structure, Szeged is
still a light-industrial centre, and it can be ascribed to this that more than half of
those employed in industry, are females.

With regard to the regional location of industry, an addition to the historical
inheritance the effect of the main transport routes in manifested (Fig. 3). The river
has attracted comparatively few plants (a swmill, a ship-repair yard, the New Szeged
hemp works, the salami factory, etc. are located beside it). The western industrial
belt was attracted and developed by the combination of the railway and the main
road. Exploitation of the hydrocarbon field covers the area to the north of the town
and has resulted in an independent industrial zone here.

The less transport-dependent plants are situated in a scattered manner, in-
corporated into the housing belt.

The outlined spatiality is not advantageous in every respect.

a) The main wind direction is NW, and thus pollution of the housing belt is
fairly strong.

b) The industrial zone limits the possibility of expansion of the housing belt
in the W and N directions.

¢) Most of the large companies have grown from relatively small plants, and
since they are interspersed in the housing belt there is not appropriate area for
their expansion. Further, the unfavourable features of the sites, which did not show
up initially, are nowadays increasingly more sharply defined. Resiting of the plants
is one of the serious and expensive problems of the future development of the town.
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Fig. 3. Szeged and her environment
1: connected industrial region
2: factories having interfering effect
3: suitable territory for location of industry
4: centre of the agricultural unit

d) The S and SE parts of the town are not very suitable for industrial settle-
ments. With the building of the new bridge, the housing belt of the New Szeged
part can be expanded considerably, but because of the absence of a railway bridge
it is not practical to locate plants here. Thus, a free area suitable for industrial settle-
ments is primarily to be found W of the town.

The changes in the population of the town, similarly to the development of
the industry (but not in parallel with the latter), were again intermittent (Fig. 4).
Up to 1956 the natural increase in population was relatively high, but as a consequence
of the slow development of the town 1mm1grat10n was low. In the following period,
lasting up to the 1970’s, the natural increase was very low (the average for the
decade did not reach 0,2%), but the immigration rose markedly. (The increase in
migration was a national tendency, and was connected with the socialist reorgani-
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zation of agriculture.) Nowadays the increase in the population of the town has
become balanced and proportionate: as a result of the natural increase (0,8 %)
and immigration, the annual increase is 2000—2500. In 1977 the population of
Szeged (together with the 5 village settlements joined to it in 1973) numbers 171 000
and by 1990 it will reach 200 000.

The periodicity observed in the rise of the population of the town followed
the development of the industry with a phase delay. This correlation also occurs in
several other towns of the South Hungarian Plain.

From the 1960’s, immigration towards Szeged affected the surrounding settle-
ments too to an ever greater extent. The immigration frequently proceeds in two
stages. People first migrate into the surrounding settlements, and then move into
the town later. In the present phase of the extensive urbanization the development
of the agglomeration belt is forming with an externap inflow. The population of the
settlements surrounding the town is increasing, and the housing function too- is
beginning to be fulfilled. The rate of growth of the agglomeration nucleus is deter-
mined by the number of houses constructed.

In 1973 a significant part of the agglomeration belt (the 5 settlements Tapé,
Széreg, Kiskundorozsma, Algyé and Gyalarét) was incorporated into Szeged.
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At present the agglomeration belt is undergoing formation with the accumulation
of new settlements, and some 12 villages are connected to the town in this was
(Fig. 5).

In the past decade Szeged has developed more rapidly than the other regional
centres, but despite this, with the exceptions of education and health, the indices
of the infrastructure of the town show a more unfavourable picture, i.e. the 40-year
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Fig. 5. The agglomeration-area of Szeged
t: the boundary of Szeged in 1973.
2: the agglomeration area joining with Szeged
3: the actual agglomeration

lag has by no means been made up for. Of the 5 regional centres, Szeged occupies
4th place as regards the level of housing and communal provision, transport, trade
and sports facilities (st place in the fields of health, education and public instruction).

The most important trends of the development of the town are as follows:

1. The establishment of larger industrial plants in the near furure is not prac-
tical : the development can be solved by the enhancement of productivity and by the
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expansion of the already existing plants. In accordance with the principle of selective
industrial development, in the less efficient plants the production profile must be:
changed or production must be halted.

2. It is necessary to develop the service network more rapidly than hitherto.

3. An important task is the strengthening and further extension of the non-
producting functions of the town. Szeged is a cultural, educational and health centre.
It has won recognition, even internationally, as a consequence of its clinics, its
universities, the Biological Research Centre and the Open-Air Theatre. The develop-
ment of these institutions is a permanent task. The town has fallen behind appreci-
ably as regards sports facilities and the construction of a lido utilizing the favourable
given features. Great attention is devoted to the creation of the conditions necessary
for the further increase of the tourist trade.

4. It is not only the number of inhabitants that makes a settlement a town:
urbanization assumes communal provision at an appropriate level. In the past
decade the level of such provision has improved substantially: in spite of this, of
the regional centres Szeged is in last place because of the rapid rise in the population,
the joining of the agglomeration belt to the town, and the insufficient investments
in the preceding period. Compared to the increases in the number and demands
of the population, a lag can also be observed in the expansion of the network of’
shops.

5. In the development of the town, it must be taken into consideration that,
as a consequence of the town’s role as a regional centre, it possesses a widespread
region of attraction and the provision of the population of this region must be satisfied
from several aspects (supply of goods, education, public healtsh, etc.): secondly,
in accordance with the strivings towards decentralization, Szeged must be developed
to become one of the counter-poles of Budapest.



SOME QUESTIONS OF THE REGIONAL DEVELOPMENT
OF THE HUNGARIAN FOOD INDUSTRY

MRS, J. PALOTAS-ABONYI

At the present time it is becoming increasingly recognized that the food industry
plays an important role in the national economy, and hence economic and political
interests aré attached to its dynamic development. The increase of the degree of
“hardness” of the foodstuffs market runs in parallel with the rise in importance
of the complete, high-standard satisfying of the foodstuffs demands of the population,
and the increase of Hungarian food exports to both capitalist and socialist countries.

Due to the restriction of the production factors, in the present stage of develop-
ment of the Hungarian national economy attention is turning to the revelation of
the reserves. Interest is therefore becoming focused on the logical regional location
of the productive forces, and the rational macro and microstructures of the various
spheres of the economic life.

In the new situation arising with the completion of the extensive developmental
phase, efficiency is playing an increasing role in the making of decisions. Simultane-
ously with the transformation of the internal conditions of economic growth, the
situation is also changing in the field of international economic connections. There
is an upswing in the division of labour among the socialist countries, which has
characteristic regional projections from a Hungarian aspect too. Accordingly,
extra attention is due to the various forms of the division of labour, and particularly
to the questions of specialization, concentration and complexity.

Basic information that can be utilized for analysis of the state of the production
structure and for determination of the trends of future develoment is provided by an
analysis of the processes occurring in the past and by the revelation of the trends
of development, the main criteria and the regularities manifested. A review of the
processes of the past is indispensable, therefore, to establish the conceptions for
the future. :

Development in time of food-industrial productive forces

At the end of the Second World War, the regional distribution of the food
industry was essentially more uniform than that in other industrial groups, but
nevertheless it displayed a great areal disproportion. It was especially unhealthy that
Budapest participated to an extent of almost 50% in the overall productive value
of the food industry, but the distribution of the remainder within the country was
also unfavourable.
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Since the Second World. War, the production volume of the food industry
has roughly quadrupled, while the number of newly created working places has
doubled, and the regional disproportions in the food-industrial productive forces
decreased; in the selection of the sites for new establishments there has been a greater
accommodation to the demands of the consumer market, and in the branches with
a raw material orientation to the occurrence of the raw material. Further important
tasks after the war were the reduction of the overdimensioned branches left from the
past, the development of capacities corresponding to the realistic needs by a decrease
of the narrow cross-sections, the application of up-to-date technology, and the
attainment of economical production and of competitiveness on the world market
as regards both quality and price. In Hungary in a characteristic way the concentra-
tion and the decentralization proceeded in parallel. While on one hand there was an
increase in site dispersion, on the other an enchancement occurred in the extent
of concentration with the establishment of large base plants on a high internatio-
nal level.

In a review of the dynamic and multidirectional changes that have taken place
in the field of the regional development of the Hungarian food industry, our pos-
sibilities are limited by the restricted amount of data available and by the varied
branch system. In our view, however, even so the events can be realistically reflec~
ted by a presentation of the changes apparent in the field of the live and dead work
ensuring the food-insutrial production. Accordingly, in the account of the deve-
lopment we shall concentrate in the following on the changes in the number of those
employed in the food industry, and on the investments in the industrial main group.

The main tendency of the development in time and area of the food-industrial
labour force after the war was primarily that the participation of Budapest decreased.
considerably, that of the industrially developed counties increased to a lesser extent,
and that of the industrially more backward counties increased to a greater extent.
Consequently, at a county level there has been a tendency towards an evening-out
of the number of employees in the food industry (1). However, the general tendency
emerging in the course of this development was manifested in modified forms as.
regards the individual counties. The increases in the working force in the industrial
groups in the extensive stage of development of the Hungarian economy pregnantly
reflect the differing dynamics in the regional units as regards the branchwise dif-
ferentiated development.

In connection with the distribution of those employed, noteworthy differences.
are to be observed between the industrial structures of the industrially developed
counties, Budapest, the industrially underdeveloped counties and the country as
a whole. While the proportion of industrial workers employed in the food industry
in Budapest is 6,7 %, the corresponding figure for the industrially developed counties.
combined is 9,7 %, for the country as a whole is 10,8%, and for the industrially more
backward areas is 16,9%. This appreciable scatter arises primarily from the fact
that in the economically, and in most cases simultaneously industrially developed
counties the raw-material oriented branches ot the tood industry and agriculture
are of lower importance.

A very interesting and varied picture is exhibited by the regional differences.
in the number of those employed in the food industry per 1000 inhabitants. One
reason why it is important to examine this question is that the outlined regional
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differentiation, besides the food-industrial branches more or less situated in pro-
portion to the population, points to the nature of the regional distribution ot the
processing capacity based on the raw material (for understandable reasons the
value of the index displays a rising tendency).

Although the high value of the number of food-industrial employees referred
to the number of inhabitants stands out in those counties in which the processed
agricultural products contribute on a large scale to satisfying the home demand,
while an appreciable quantity is produced for export too, it must nevertheless be
noted that the regional location of the processing capacity is still not rational every-
where, and the average transport distance in the raw-material demanding branches
too Is still unjustifiably high (2, 3).

In the extensive stage of the development the main source of growth was the
inclusion of a new labour force into the production, which created an investment
need. In the intensive development stage, enhancement of the productivity became
the main source of growth; the lasting elevation of this is similarly based mainly
on technical develompent achieved via investments. For this reason, in an examina-
tion of the regional development of the food-industrial productive forces the ques-
tions of the volume, rate and distribution of investment deserve particular atten-
tion (4).

It may be stated that from 1955 till the present day the distribution of industrial
investments between the heavy, light and food industries has shown a heterogeneous
picture. The distribution within the industrial main groups as regards investments
in the food industry moves in a wide interval from county to county. (Whereas the
total food-industrial investment of Komarom County comprises only 2,9% of the
overall industrial investment, in Béacs-Kiskun County the figure is 29,6 %.)

In general, the outstanding counties in the field of accumulated food-industrial
investments are among the industrially underdeveloped counties. The food-industrial
investment is outstandingly high in the cases of Bacs-Kiskun, Békés, Hajdu-Bihar,
Szabolcs-Szatmar, Tolna, Szolnok and Vas Counties. At the same time, these counties
are highly or moderately-highly developed in the field of agricultural production (5).

In the period in question the scatter of the food-industrial investments from
county to county was very high, and the data show that the situation has not become
more balanced since 1955.

To summarize, in connection with the regional differentiation of investments
in the food industry it can be stated that:

— the proportion of the accumulated investment of the food industry within
industry as a whole was outsanding in the industrially underdeveloped
and agriculturally moderately highly or highly developed counties;

— the investment policy has displayed a sharp disproportion in that the level
of development of the food industry from county to county has tended to
even out.

Specialization and conceritration
Solution of the involved task of the logical regional location of the industrite

productive forces demands a complex, multi-featured, deep examination. With
regard to the complexity of this group of problems, it is necessary to deal with hal
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determination of the levels of development of the productive and the non-productive
spheres at several points of time, with the measure of the dynamics of the develop-
ment, and with the degree and variation of the specialization and the concentra-
tion (6).

From a study of the specialization and concentration, a result may primarily
be excepted if the question is approached from such an aspect that we can give
an answer to the rate of development of the differentiation between the counties,
and to the nature of its connection with the level and rate of development of the
food industry; if, with the help of this, we can disclose the unutilized reserves; and
if we can denote those regions the specialization of which would be most desirable
in the interest of accelerating the economic growth.

Of the various approaches to specialization (company, plant, branch, sectoral .
etc.), we shall deal merely with questions of the regional division of labour.

If a comparison is made of the food-industrial branch specialization index
values for the counties for 1963 and 1970, it is observed that in that period the lower
limit moved lower, and the higher limit higher. The increase in the extent of
specialization from county to county shows that there was an increase in the dif-
ferences manifested in the field of the internal, branch specialization of the indivi-
dual regional units.

It must also be pointed out here, however, that in the above period the county
average of the specialization index values decreased to a small extent. This decrease
arose from the fact that the dcvelopment of the Hungarian food industry was
characterized by a striving for the performance of multidirectional activity, and
hence at a county level too the enhancement of the extremely desirable specialization
is still awaited. In determination of the tendency of regional development and in the
ensuring of the available material and technical facilities, therefore, extra attention
must be focused on those branches in which a faster rate development is necessary,
and for this the raw material is given as regards the agriculture, and and the demand
and labour force are given as regards the consumer market. In our opinion, a marked
change in a favourable direction will occur when the industrial-like production
fortunately becoming more widespread in agriculture (separately regionally too)
gains ground, this is followed by the regional location of the processing capacity
(in the raw-material oriented branches), and if the integration of the main elements
of the food economy (turnover of agriculture, the food industry and foodstuffs)
becomes more intense than at present.

It is interesting that a parabolic regression exists between the specialization
of an internal branch in the food industry and the main factor determining the
developmental level of the food industry (measured by factor analysis); this expresses
the fact that the value of the branch specialization index of the food industry is
high in those counties where the developmental level of the food industry is very
low (Nograd, Veszprém, Somogy and Komarom Counties), or very high (Bécs-
Kiskun, Békés, Pest and Szabolcs-Szatmar Counties( (7).

The regional concentration of the food industry has decreased from 1963 to the
present day, but to a substantially lower extent than that of industry as a whole.
Consequently, its lag with respect to the concentration of industry has become
smaller. '

To summarize, in connection with the regional concentration and specialization
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of the food industry it'may be stated that the values of the intensity indices calculated
for the areas and populations of the counties have risen because of the dynamic
development of the industrial main group, while at the same time the branch specia-
lization of the food industry decreased in the period in question. Encouraging
signs are emerging, however, with regard to the fact that the change will take a
favourable direction. In his address at the 3rd congress of agricultural cooperati-
ves, JANOS KADAR emphasnzed the following points in this respect as regards -
agriculture: “The main task is for the cooperatives to survey their characteristics
thoroughly, and to develop their long-range profiles, by utilizing their forces in-
the most reasonable way. In place of the plant amalgamations, in the future the spe-
cialization of the production, should continue, the cooperation between the coo-
peratives should be extended, and the striving should be enchanced for the deve-
lopment of common undertakings and associations of the cooperatives, the state
farms and the food-industrial companies.”

Economic development strategy and structure policy

The currently accelerated world-economic changes motivate the development
of a structure policy accommodating to the new situation. With the narrowing of
the production factors in the altered world-economic situation the economic growth
is connected in a characteristic way to the structure change, as it were forming the
resultant of it. Perfection of a structure designed to increase productivity demands
very great circumspection.

Since the labour force is the main deficiency factor, it is justified to examine
the manpower-management from several aspects (in order to reveal the reserves),
as the developmental sources are barely available, and rational manpower-manage-
ment arises as a necessity.

Marxism—Leninism teaches that the main productive force is live work.
Thus, the carrier of the development of any national economy is man himself,
with his knowledge, his productive experience and his productive activity. Accord-
ingly, in the selection of the labour force from the two circumstances of the productive
force special attention should be paid to the level ot training of the employees, and
to the proportion of skilled workers. A regional analysis of the differentiation of
the employees, with regard to sex and branch would be of interest. In the absence of
the relevant (appropriately broken down) complete data, however, we can rely only
on the national data.

Although the skilled worker demands of the individual industrial branches
are different, it appears that the large difference observed as regards the food industry
and industry is not justified. (Of the workers employed in the food industry, 30,7 %
are unskilled and 34,0% are skilled, whereas for industry as a whole the correspond-
ing figures are 13,7% and 46,6 %, respectively.)

With the completion of the period of a ‘labour force abundance”, one of the
key questions to the further development of the Hungarian national economy
will be not only the increase of the technical and technological level in the interest
of more efficient management, but also the improvement of the quality of the labour
force. (It is undoubted that the changes-in the proportions of skilled and semi-
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skilled workers in the food industry during the past decade have been positive, but
in the future there will be a need for even faster progressive changes.)

In order to satisfy the ever increasing demands made of it, the food 1ndustry
requires a labour force of increasingly higher and appropriately differentiated.
special training. As a result of the development of thechnology, the needs of the
industrial main group with regard to a speciality structure are modified and in
addition the contents of the individual professions become more up-to-date. In
this field there are still unexploited reserves, the revelation and utilization of which
are justified (when the further expansion of the number of workers is strongly
limited); it is necessary, therefore, that the question of the improvement in quality
of the labour force be followed with special attention.

In the development of the food industry we must strive to attain the first-
quality technical and technological level of our products (or at least a certain group
of these). This necessitates the modernization of the existing plants and the establish-
ment of new ones outstanding with their favourable technical parameters and of
a quality corresponding to the demands of the present age. The economical operation
of these naturally requires a logrcal concentration. Although the need for concentra-
tion arises in a particular way in the field of the food industry, we nevertheless
consider that the counter-arguments are outweighed both by the advantages originat-
ing from the increase in productivity, and by the attamment of a higher-level tech-
nology.

In connection with enhancement of the concentratlon of the productron the
question arises of the consideration of the resulting transport costs. It is beyond
doubt that enhancement of the concentration entails a greater volume of the raw
material to be processed, but this is not accompanied by a linear proportional
increase in the average transport distance. In a favourable case it is just at this
time that a many-fold advantage may be enjoyed from the still insufficiently mani-
fested specialization in the field of agriculture.

The effective development of the food industry (promoting economic growth)
requires a modification of the structure of the individual regional units (economic
areas) which results in a decrease in thé structural disproportionateness of the region.
Nowadays, when the postwar rapid industrialization facilitates the creation of a mo-
dern structure extending to every part of the producing and non-producing spheres
even in the individual economic areas, the dynamic development of the food economy
and the infrastructure too come into the foreground (8). Those marked differences
which developed between the levels and rates of development of industry and agri-
culture can not be maintained in the long run, for these two important areas of the
Hungarian national economy are characterized by a mutual interdependence, in
which the aftribition of the primary role can be considered from various aspects.

It i$ a very complicated and involved question to decide what the structure
of the industry or agriculture is that corresponds to the optimum growth of the
national economy (what the optimum structure is;, the establishment of which is
necessary for the efficient development of agriculture, and what intensity of charac-
teristically non-agricultural cooperation and development is demanded).

. On the above basis, a special role must be attributed ‘to the harmony of the
food-economic vertical structure. In. spite-of the comparatively dynamic and struc-
turally favourable tendency -of the.food-industrial development, it has still not
proved. possible to create the de51red harmony On one hand the food-industrial ca-
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pacities even today are characterized by their strainted nature, while on the other hand
the lack of exploitation of the capacity increases the overheads. Accordingly, to
a greater extent than the other two industrial main groups, the food industry re-
quires the development of a flexible product structure also suitable for the carrying-
out of several-directional activity in the interest of efficient management.

The other very important problem, the solution of which will promote the
development of the food economy too (and within this the food industry), is the
dynamic develompent of the infrastructure. Within the system of distribution of the
goods scantily available following the war, a disproportion arose between the produc-
ing and the non-producing spheres. However, the relevant examinations draw our
attention to the fact that the further undisturbed functioning of the economy is
also endangered in part by this disproportionateness, by the lack of appropriate
replacement and renovation of the worn-out infrastructural reserves resulting
from this, and by the partial satisfying of newer demands arising in the course of
the development. The prolonged lag of the infrastructural supply compared to the
level of development of the producing sphere becomes a barrier to development
in the long run, and leads to a drop in efficiency. Further, since the backward regions
in the infrastructural field are in fact mainly just those counties which play a more
important role as regards agriculture and the food industry, the actuality of the
question is particularly justified. At the same time, the importance of this group of
problems is further increased by the fact that the infrastructure does not exclusively
ensure the conditions of production, but also plays a very important role in deter-
mining the living standard of the population, which again draws attention to the
need to decrease the unjustified and unhealthy regional differentiation.
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SOME NEW ELEMENTS OF GRAPHICAL PLOTTING
MRs. J. PALOTAS-ABONYI

The sciencies dealing with research into the tendencies and regularities of socio-
economic phenomena frequently employ the possibilities offered by graphical plot-
ting. Of these sciences, the ones making most frequent use of the rich possibilities
of graphical plotting are economic geography and regional statistics.

The plotting methods of use in regional research are systematized by numerous
handbooks, textbooks and various other publications. Their possible incorrect
application is criticized, and they are enriched with new aspects.

These publications arouse interest in specialist circles primarily for the reason
that, as the spate of information influencing mankind increases, there is a parallel
increase in the role and importance of graphical plotting, not only in communication,
but also in scientific research.

In the application of graphical plotting, however, it must never be forgotten
that the procedure employed is not an end, but merely a means, with the aid of
which understanding can be promoted.

Graphical plotting may further research-analytical work; it facilitates orienta-
tion in the sphere of phenomena that can be grasped only with difficulty or not at
all by direct observation; it is one of the means of transmitting ideas; and with
its application it is possible to emphasize the rate and regional differentiation of
development, as well as the nature (direction) and extent of the correlation between
the phenomena.

With regard to all this, it is by no means irrelevant which, or which combina-
tion, of the broad range of graphical plotting methods is employed.

As the subjects of the sciences dealing with regional questions change, and as
their research methods develop, there is a corresponding rise in the demand for
new, up-to-date plotting methods. In the age of the scientific-technical revolution,
when the use of computers is extremely widespread, the modernization of the plotting
methods is not simply a question of demand: as a consequence of interaction, the
possibility for development is also given.

Below we wish to enrich the plotting methods (that have been developmg SO
rapidly in recent years) whit some new elements.

Above all we shall touch upon the question of the plotting of stochastic con-
nections (probability connections), of which there are a large number even in the
sphere of the system of connections of socio-economic phenomena.

For the plotting of the correlation connection it is possible to use a characteristic
{(not too well known) means of plotting. The essence of this is that a scale correspond-
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ing to the number of the correlation coefficient is given on the horizontal axis, while
the perpendicular axis shows-a scale ranging from +1 to —1, upwards and down-
wards from the horizontal axis. Following this, the “r* value is measured as the
perpendicular amplitude on the horizontal axis, and conneeted with a wawe line.
From the 26-element sample in Table 1 the following correlation matrix was obtained:

1 0,6563  0,2776
R =]0653 1 —0,3730
102776 —0,3730 1

On the basis of the above description, the curved line correlation to be seen in
Fig. 1 can be used for illustration of this.

Table 1.
Floodwave peaking at Budapest ) Water level at
: Water Rainfall Budapest at beginn-
Date level (em) (mm) ing czzrr:)mfall
14.8.1896 590 58 405
20.8.1896 660 52 450
8.8.1897 780 133 350
22.9.1899 770 179 285
15.7.1903 710 98 ’ 330
20.7.1906 640 72 400
2.5.1907 670 72 550
29.6.1907 520 43 480
21.7.1907 660 © 62 450
31.5.1912 690 67 610
27.7.1912 500 64 380
4.8.1912 460 33 460
16.9.1912 . 610 57 425
21.9.1912 - 710 62 560
14.7.1914 620 54 420
24.7.1914 660 48 620
1.7.1918 620 86 390
15.8.1918 590 74 350
26.6.1926 740 95 570
1.7.1926 730 44 710
17.7.1926 720 53 700
6.8.1926 720 77 580
14.8.1926 640 46 700
18.7.1954 805 123 560
26.6.1955 510 26 370
16.7.1955 673 62 430

In recent time there has been a rapid spreading of one of the very widely applic-
able methods of multivariant statistical analysis, factor analysis. It has found applica-
tion in the sciences dealing with regional questions since 1960. The most widespread
area of application of the factor model is the determination of the level of develop-
ment, and the construction of development sequences and groups. It is a charac-
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Fig. 2. Correlation matrix of indices expressing the level of development of the food industry



Table 2.
index
. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
index
1. 1.000
2. 0.609 1.000
3. 0.196 —0.070  1.000
4. 0.754 0.606 0.421 1.000
5. 0.831 0.478 0.560 0.280 1.000
6. —0.722-0.396 —-0.111 —0.524 —0.780 1.000
7. 0.172 0273 —0.176 0.402 0.266 —0.122 1.000
8. —0.218 —0.037 —0.006 —0.117 —0.261 —0.023 —0.299  1.000
9. 0.467 0.438 —0.065 0.703 0.448 —0.526 0.639 —0.215 1.000
10. 0.861 0.465 0.078 0.519 0.930 —0.781 0.069 —0.133 0.431 1.000
1. 0.840 0.415 0.014 0496 0.869 —0.725 0.052-—0.188 0.432 0972 1.000
12. —0.042 —0.038 —0.299 0.202 0.098 —0.109 0.407 —0.349 0.634 0.064 0.125 1.000
13. 0.430 0.332 —0.202 0.627 0.397 —0.422 0.581 —0.266 0.952 0.423 0.469  0.760 1.000
14, 0.886 0.452 0.049 0516 0.901 —0.772 0.059 —0.170 0.393 0.984 0.971 0.028 0.395 1.000
15 —0.106 —0.040 —0.037 0.070 0.132 —0.188 0.156 —0.306 0.464 0.125 0.175 0776 0.502 0.111 1.000
—0.610 —0.554 —0.225 —0.473 —0.512 0.421 —0.303 —0.090 —0.135 —0.417 —0.353  0.392 1.000

16.

0.018 --0.422 0.422

¥T

1Au0qy-seio[ed “f STl
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Fig. 3. Correlation coefficients in the + and — directions of the indices expressing the level of

development of the food industry

] 5 10 6 7 A
]
7
{5
0
6
-0722 ~0,780 -0,781
]
n
0840 0860 .
i 4 I 112 | N
-0725
< 14
: .0'15;8‘6: ’10192" 1‘ nu'lgplsn i llo 171 1
! [ 3

Fig. 4. Curved line correlations of the variables combined in factor K,
I = +correlation coefficient
2 = —correlation coefficient



26 Mrs. J. Palotas-Abonyi

2 1 9 { 13 | 5 . 6 \
2
9
13
15
]
0392 ' o TG I,
- ‘01735
1 [m ]2

Fig. 5. Curved line correlations of the variables combined in factor K,
1= + correlation coefficient
2= — correlation coefficient

teristic of the method that it also provides a possibility for the revelation of causal
correlations. Calculations of such a nature are based on more or fewer natural
(or result) indices. In the course of the calculations we form the correlation matrix
of the variables (indices) included in the examination. In Fig. 2 we have attempted
to illustrate the paired correlation connection of every index with every other index.*
(The Figure can be evaluated with ease of the correlation coefficients are charac-
terized on the basis of the closeness of the connection.) The areas of the circles
express the closeness of the connection, and their colours or shading the direction of
the connection. (Table 2.) In a coloured Figure the positive “r” values may be shown
in red and the negative ones in blue, for instance, to facilitate differentiation. Since
the Table summarizing the correlation matrix plays a determining role in the sub-
sequent examinations, its plotting is justified among others because of the confirma-
tion of the correctness of the index system, in addition to the greater ease of survey
and evaluation.

The above correlation matrix also be plotted in such a way that the correlation
coefficients in the + and — directions are separated from one another, and in each

* The Figure illustrates the correlation matrix obtained on the basis of a 16-index system,
necessary for determination of the level of development of the food industry in the different
counties.
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lattice the differences are denoted by shading merely on the basis of the closeness
of the connection (Fig. 3).

A very important step in the course of the factor-analytical examination is the
investigation of the correlations between the original variables and the factors.
In the factor structure this is performed by forming the factor weights. Since the
factors are characterised primarily by those variables which are connected to the
factors with large factor weights, this means that the factor in question explains the
mmajority of the scatter of the original variable. The curve line correlations of the
variables combined in the first factor (named the first factor and denoted by K,)
are shown in Fig. 4, and the corresponding ones relating to factor K, in Fig. 5.
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HUNGARY’S RURAL INDUSTRY
Gy. BARTA

Even in the period preceding World War Two, the Hungarian industry was
characterized by high concentration, mainly as a result of the fact that capitalist
industrialization started in Hungary later than in the more developed western
European countries. In spite of this, however, handicraft also played an important
role in industrial production. Besides the large industrial factories there were a lot
of medium-sized and small plants as well. By way of illustration, in 1938 two thirds
of the entire industrial output were produced in factories employing less than
500 workers. :

After 1945, industrial concentration continued to increase. In the course of the
nationalizations a great number of small plants were wound up, amalgamated or joined
with larger enterprises. Industrial development affected first of all the heavy industry,
considering that due of its technological pecularities, it requires the creation of
primarily large industrial factories. At the same time traditional rural handicraft
was gradually degressing. A sudden suppression of some rural industrial-likes
services (privately owned small repairing and servicing shops employing only one
or two) by means of imposing disadvantageous taxes upon them also contributed to
shrivelling rural industrial activities.

1962—64 were the years of fundamental changes in organisation. During this
period the number of the state-owned industrial enterprises diminished by one
third, the average labour force, however, almost doubled.

Although in the early sixties similar reorganization, amalgamations and fusions
have also been carried out in all other European socialist countries, such a high
industrial concentration has nowhere been created.

It is for instance characteristic that while in Hungary over one third of the
workers are engaged in industrial en erprises employing more than 5000 workers,
the same figure in the Soviet Union accounts for only 22 per cent, and in the ma-
jority of the CMEA countries — for only 16 per cent.

In accordance with this, on the international level the Hungarian share of
those working at industrial enterprises employing less than 100 workers belongs
to one of the lowest. This only applies to the figures of the state-owned and coopera-
tion industries, considering that present paper doesn’t deal with private-owned -
small-scale industries, nor does it with industrial activities of farming plants.

Technical progress generally requires industrial concentration, despite the
fact that in many countries the ration of small plants doesn’t indicate any major
decrease. (For example in the USA the ration of small plants employing less than
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Table 1. Industrial settlement structure by number of persons employed*

Ratio of industrial settlements employing persons

Country
below 50 51—100 101—500 501—1000 1000 and more
Hungary 5.1 5.3 21.7 16.9 51.0
GFR 9.6 8.7 28.7 12.3 39.8
USA 14.1 10.2 31.3 12.8 31.6
France 23.4 12.8 323 11.0 20.6
Japan 31.2 13.5 26.1 9.4 19.8
Sweden 22.0 12.8 . 33.7 13.0 18.5

* Source: Az ipar nemzetkdzi 6sszehasonlitasban. (Industry in international comparison.)
Hungarian Central Statistical Office. Statisztikai 1dészaki Kozlemények. (Statistical Periodical
Proceedings.)

100 persons didn’t decrease during the past fifty years. On the contrary, the number
of employees has almost doubed.)

Concentration mainly characterizes heavy industry throughout the world.
It is, however, very interesting that in Hungary, contrary to the general tendencies,
considerable concentration has taken place in light and food industries. The reason
is, that heavy industry was highly concentrated even in the period preceeding World
War Two.

Table 2. Extent of concentration in some industrial branches; rate of industrial settlements employing
more than 1000 persons

. N . . Food
Country Epg(njneermg _Chdemncal _Tcelxtltle processing
industry industry industry industry
Hungary 64.5 55.7 71.0 31.6
GFR .69.2 47.4 18.2 11.9
France o a 30.9 24.1 10.3 2.2
Japan . 28.2 35.4 9.9 3.8
United ngdom 50.1 45.2 10.7 309

** Source: as above.

But the industrial concentration 1ndexes are a little bit misleading as the major
part of our large factories are not actually large. .

The index numbers often indicate only formal amalgamatlon of several smaller
industrial .establishments, while in" part of these combined plants technology of
production, equipment, organization and management have remained on the former.
low level, so it does not allow the utilization of large scale preduction advantages.

But considering this phenomenon, too, ‘one has to say, that the Hungarian
industry is over coné¢entiated. The low ratio of smail and medium-size plants reduces
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the efﬁmency of large-scale productlon and contributes to the formation of permanent
shortage in number and variaty of goods in population supply.

The territorial centralization industry has further increased the high organiza-
tional and productional concentration of industry. The heredity of capitalist Hungary,
that is high industrial development in Central and Northern Transdanubian, in
the capital and in the Northern Hungarian Central Mountains country, but si-
multaneously economic backwardness in the Great Hungarian Plain and Southern
Transdanubian, could not be essentially changed by developing socialist industry
in Hungary. The reason was.primarily that the one-sided development- of heavy
industry in the postwar period continued to depend on the coal bases situated in
the above mentioned industrialized areas.

The first major efforts aiming at the elimination of the disadvantages deriving
from the lack of small and medium-sized plants, regional differences in industrial
development, and one-sided industrial developing were taken only in the sixties.

The share of light industrial investments had been raised, even full- scale re-
constructions of several branches, for instance that of the textile industry have begun.
Industrialization of Great Plain had started. Its main objective was to ensure
industrial jobs on the spot for those coming from agriculture. Therefore branches,
requiring manpower, rather than equipment — namely engineering, light and food
industry — characterizes industrial location in the Great Plain. :

A selective industrial development in the capital also contributed to changmg
Hungary’s regional industrial structure, as a great number of plants had been removed
from the capital to rural areas. Intensive development in rural areas and moderate
industrial development in the capital resulted that the share of the industrial produc-
tion of Budapest reduced from 39 per cent to 32 per cent between 1960—1970. The
number of industrial workers decreased by about 100 000 between 1963—1975.

Structural changes in energetics took place in the late sixties, early, seventies
and it also had profound regional effects. In the beginning of 60-s Hungary met
75% of her energy requirement of coal. In the late sixties and mostly in 1971—1972,
a number of coal uneconomical mines have been closed, especially in Nograd and
Borsod counties, in order to make coal mining more economical. The employment
of nearly 20 000 miners could partially be solved by locating new industrial plants.

The economic reform of 1968 also had a favourable effect on the industrial
development of areas still having free labour force. The economic reform ensured
greater independence for the enterprises. For instance, they themselves were allowed
to dispose on a considerable part of their development fund created from their
own profits. In many cases these enterprises spent a part of their product1on invest-
ments on establishing new industrial plants in the country-side in ‘smaller sett-
lements, as locally they could hardly find any surplus labour. The number of small
plants settled in rural areas suddenly increased in 1968.

The period of the fifth five-year plan (1976—1980) indicates changes in’ the
development of rural industry. Industrial and local plans need more concentrated.
investments. The number of new industrial plants will decrease and this might result
the stagnation or at least the decrease of rural industry. The concentration of in-
dustrial development has been required by the labour shortage. Growing number of
small plants in rural areas; also contributed to absorbing mobile labour force: But:
it also-lead:to squandering investments goods. A number of small industrial plants’
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has been established in old buildings having been created for other purposes, by
means of minimal investments, making use of out-of-date equipments, worn out
partly or entirely in the large factories. In addition, there were only unskilled, un-
experienced labour forces available.

As a result in some labour productivity has not reached the required standards
in some small rural plants.

Of course, all this does not characterize rural industry as a whole. The over-
whelming majority of rural industrial establishments has succeded in achieving
results close to the national average, even if their circumstances were disadvantageous.
There is no doubt, that the location of these new industrial plants affected favourably
the labour and living conditions of the local population.

Present situation of rural industry

More than 20% of the whole industrial workers are employed in rural industrial
plants. This rate and its importance will even be greater if we calculate the auxiliary
industrial activities of agrarian cooperatives.

One has to mention as well, that another 20—25% of industrial workers com-
muting daily (weekly or monthly) to the industrial plants of towns. In the early
seventies in about 400 of a total of 3000 Hungarian villages, more than 50 per cent
of all active earners were employed in the industry.

Branch-structure of rural industry is similar to that of the whole industry’s.
In the combined index numbers characterizing the division of branches, there is
only a minimal difference between the proportions of heavy, light and food industries
in the villages and on the national level, respectively.

Table 3. Structure of industrial branches on the basis of the share of employees in rural industries
and on the national level (in per cent)

In rural On the
industries national level

Mining industry ’ ) 14 8
Electric power industry 1 2
Metallurgy 2 6
Engineering industry 31 3t
Building material ind. 8 3
Chemical industry 4 6
Heavy industry 60 58
Light industry 25 27
Food industry 9 11

In the branch structure of different industrial groups there is already some
difference between rural and national patterns. Typical of rural industry is the high
share of mining.and bulldmg material industries. The proportion of food industry
within rural industries is, surprisinglylow. In this case the figures are slightlydistorting,
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as auxiliary industrial activities are mostly of a food-industrial character, but we
did not take them into consideration.

After all of dominating branches rural industries are those, processing row
materials available on the site.’

Rural industry’s fixed assets and the share of their machines and equipments,
also amount to about one fifth of all the industrial fixed assets and machineries of
the country as a whole.

But this only applies to gross valuation, because net values (reduced by the
amortizations) are lagging behind the national level. Rural machinary is older than
the country average.

Approximately 45 per cent of those, employed in rural industry are women.
It is not surprising that the share of women earners in rural industry is slightly superior
to the national average (43 per cent), being at the same time the overwhelming
majority of the commuters — men.

No data are available concerning production value of rural industry. Pro-
duction data have been registered only in regard to the industrial enterprises as
a whole, without detailing for industrial settlements. Most part rural industry
doesn’t consist of independent plants, so the rural share of production value would
by no means reflect the reality.

Productivity represents the crucial point of rural industrial production, of
removing plants to rural areas. We have no comprehensive knowledge of rural
industry’s productivity. But representative observations indicate that the produc-
tivity of rural industry is below the national level. There are various reasons for
this unfavourable phenomenon. Out of date real estates and machineries, unskilled
labour force have already been mentioned above.

Fluctuation of labour in rural plants is on a smaller scale than in urban ones.
Fewer opportunities for choice between places of work compel the workers to greater
compliance.

But from the point of view of the factory the effect of this positive phenomenon
is sacarcely to be felt because of the introduction of the new child-care allowance
system. In new plants, employing mainly women, the share of those receiving the
three-year child-care allowance (Which in case of three children’s birth can be
extended until 9 years) not seldom accounts for 20—40 per cent of the total number
of the employees. Their proportion is still steadily growing.

At urban plants the number of women being on child-care allowance is lower,
and many of them return before their three-year time has expired. The division
of the workers by age and sex is more balanced at urban plants, and there are also
more opportunities for accomodating the children in enfant’s nursery.

The central plants themselves often contribute to the formation of lower pro-
ductivity levels by having their rural plants make all the underpaid working processes
which require less quality work.

Lower productivity, unskilled labour force, shorter period spent in industrial
work must turn up, in a lower wage level of rural industrial workers. In 1975 the
rate of this lag behind national and urban industrial levels, amountéd to 8—10 per cent.
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Regional differences of rural industry

Rate of the rural industrial workers is extremely different in each county.
In scarceley achieves 8 per cent in Gy6r-Sopron and Csongrad counties, as against
more than 60—70 per cent in Pest or Tolna counties. Obviously, this depends not
only on the spread of rural industry, but also on the economic structure of the
county, the sizes of the urban industry and the settlement network.

The rate of labour force employed in rural industry shows, however, smaller
fluctuations among the counties. Their rate ranges from 34 to 58 per cent.

In the rural industry there is a close relationship between the employees
division by sex and the level of wages. In counties with high wage level (Veszprém,
Fejér, Heves, Borsod-Abauj-Zemplén, Nograd) the rate of employed women is
the lowest. The reason is either the fact that in view of the higher wages of the men
there is no need for women’s salaries (in the above-mentioned counties mining
and heavy industries are prevailing), or wage level is higher in consequence of the
smaller retarding effect of lower woman wages. _

In extreme cases the wage level differences among the counties make up more
than 30 per cent.

Particular natural and economic endowments of these regions also manifest
themselves in the regional differences of the branch structure.

In the region of Transdanubia and Northern Central Mountains as well as
in Baranya county — where the Hungarian coal minig is being carriéed on —, or
in South-West Transdanubian and Csongrad county — that is in the areas of the
Hungarian oil production —, 20—40 per cent of the total industrial earners are
engaged in mining. Construction industry, also linked up with its deposits, especially
in the Transdanubian counties. In the main agricultural areas (the Great Hungarian
Plain, the Plain in North-West Hungary) the rate of the food processing industry
is above the national average.

Engineering industry represents considerable proportion in all counties. First
of all, highly-fabricated engineering branches having only loose connection with
the sites have been located in the backward areas. In beforehand expressively agri-
cultural areas the rate of persons employed in engineering industry has increased
up to 25—45 per cent. (In Békés county 29 per cent, in Hajdu-Bihar county 44 per
cent, in Somogy county 38 per cent, in Szabolcs-Szatmar county 24 per cent.)

Development of light industry has been relegated to the background in the
regions where mining and heavy industry are dominating. This does not mean only
proportional industry are dominating. This does not mean only proportional dif-
ferences, but also absolute lags behind the other counties. (In these counties the
ratio of persons employed in light industry accunts only to 7—8 per cent.) One-
sided industrial structure offers less opportunities for the employment of women.

Means of rural industrial location
Up to now branch or regional development policies did not prefer directly

rural industrial development. The introduction of auxiliary industrial activities
of farming cooperatives constitutes a marginal case. But its immediate goal was to
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strenghten farming cooperatives economically. The sphere of the auxiliary acti-
vities had to be limited later in order to concentrate the efforts on agricultural
production. As a result of the modified taxation system introduced in the early
seventies, farming cooperatives have become interested chiefly in food processing.

With the introduction of the economic reform, the decision-making functions
of the enterprises have been broadened in the field of investments, too. Now the
enterprise itself decides how to use its profits and a part of the amortization. About
60 per cent of the national investments are financed by enterprise investment funds.
It is the framework that virtually serves the purposes of creating and developing
rural industrial establisments.

Regional regulators and other official prescriptions are important means of
realizing regional objectives.

A Central Fund for Regional Development was created in 1971 for the develop-
ment of backward regions. This fund is expected to solve three major regional
problems. In the course of the capital’s selective industrial development a number of
industrial plants are being removed to rural areas. The costs of creating new rural
industrial palnts are being covered partly by the capital’s Fund for Industrial
Removing. Between 1971 and 1975 this Fund of about 800 million forints accounted
for some 13—15 per cent of all investments in rural areas.

The fund creater for developing backward areas accounts for nearly 25 per cent
of the Central Fund for Regional Development. Support is being given for industrial
development of the Great Hungarian Plain and south-west Transdanubia from
this Fund.

The fund for reducing coal mining served the transformation of the economic
structure of the areas concerned.

Between 1971—1975 supports were granted to nearly 200 investments from the
Central Fund for Regional Development. Close on 30 per cent of the full amount
of these 200 investments were covered by this supports. About 60—70 thousand
new working possibilities were created by these investments. A great number of them
has broadened urban labour opportunities but about 50 of the 200 new plants were
located in small towns and villages.

The Regional Development Fund amounts to not more than | per cent of all
industrial investments, but it oriented 4—5 per cent of all the industrial investments
to the desirable areas. In the areas assigned for industrial development, even where
the investments are supported from the Central Fund for Regional Development,
advantageous credits can be used. For instance, the enterprises removed from Buda-
pest to rural areas covered 24 per cent of the expenses from bank credits. Above-
mentioned advantages mean that banks are setting lower requirements to the enter-
prises.

Local councils, also can ensure considerable support to the location of industrial
plants. Industrial enterprises are obliged to pay 6 per cent of their profits, and
farming cooperatives — 1 per cent of their gross income to the territorially competent
county council. These councils are entitled to promote the faster development of
the enterprise by temporarily exemption from their financial commitments. County
councils prefer granting preferential credits from their own industrial development
fund to the enterprises.

Official regulations for implementing regional objectives are mainly of an
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administrative, and only to a lesser extent economic. It was in 1973 that a National
Plant Location Authority*** was set up in order to help the enterprises in thelocation.
of new industrial plants. Considering that the Plant Location Authority has no own
financial resource and that the enterprises are not obliged to accept its recommenda-
tions, for the time being the Authority is hardly able to fulfil its task of orientating
the location of new industrial plants. '

*#* [t provides settlement alternatives for the locauon of the enterprises, according to the
objectives of the regional development.



THE NECESSITY AND DUTY OF THE CO-ORDINATED UTILIZATION
OF ENVIRONMENTAL RESOURCES IN THE REGION
OF BEKESCSABA—GYULA—BEKES

J. TOTH — J. RAKONCZAL

Introduction

The increasing utilization of the natural resources and it’s growing influence
on the environment are the regular outcome of the development of productive
forces. The problems, originated from these above mentioned facts, make the suitable
economy of environmental resources urgent and important in every respect.

The exploration of the degree of the environmental impairment, the prevention,
the concrete pointing of the duty of environmental protection, and the recording
of the possibility of regional-sectional co-ordination, make the accurate examina-
tion of characteristic territories necessary at the first time. The experiences, given
by the examinations of properly chosen and complexly explored characteristic
territories, lead us to the establishment of unified norms and to creation of the
possibility of governmental regulation.

Whereas the natural environment is indivisible, the duties of the economy of
environmental resources cannot be solved effectively without international co-
ordination. It is reflected in our low of environmental protection, the second low
of 1976, which adopts a resolution of Stockholm Conference, saying that — in
agreement with the United Nations Charter and the international low — every
state has her own right to utilize her resources, but is responsible for all kinds of
activities, controlled by herself, to avoid any kinds of soiling in other countries
or territories outside her national border. As in case of several sciences, a very
profitable co-operation would come into existance between the socialist countries
in the field of economy of environmental resources from research to the solution
of problems. The exchange of the experiences and the mutual exploitation of them
would play the most important role at an early stage of co-operation.

This purpose is served by the reconciliation of research of KGST-countries
(Council of Mutual Economical Aid), by indication and examination of the characte-
ristic territories and by the regular arrangement of scientific conferences. .

Hungary has been taking part in research from the very beginning so the scientists
of KGST-countries could observe the works going on in a characteristic territory
near Tatabinya. (S. KATONA—L. RETVARI 1977.) The question of the utiliza-
tion of environmental resources is raised up in different relations and by dissimilar
possibilities of solution in major part of Hungary. We try to summarize the problems
of economy of environmental resources of a territory, quité particular from geolo-
gical point of view, emphasizing that the detailed exploration and the concrete
recording of the pOSSlbl]lty of co-ordination, resulted from the spec:al conﬁguratlon
make further research imperative. (Fig. 1.)
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Fig. 1. The map of Kozép-Békes
1. Main road, 2. Other roads, 3. Railway

A particular set of settlements and the problem of utilization
of environmental resources

Both in capitalist and socialist countries the process of urbanization produced
a number of settlements between the members of which the economic and other
relations are mutual, specially intensive and go from strength to strength in spite
of the administrative division. In consequence of this fact as well as the territorial
nearness and transport, the difficulties of development of the settlements or utiliza-
tion of environmental resources can be solved efficiently only by co-ordination.
Some similar sets of settlements came into existence in Hungary too. (eg: Buda-
pest agglomeration, the valley of Sajé, the coal-basin of Tata, a settling between
Komarom and Esztergom, the neighbouring district of Pécs etc.) In our country
as well as everywhere in the world, the most powerful process of agglomeration,
and intensification of the intercentral relations of the towns concentrate on the most
exposed and most developed spheres of economic growth. The above mentioned
processes haven’t had.any importance for qu1te a long time because of the spec1ﬁc
structure of the Great Hungarian Plain and its dlsadvantageous participation in the
national regional division of labour. The only -exception was Szeged and the agglome-
ration round her. (J. TOTH—GY. KRAJKO—I. PENZES, 1969.)
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By the end of 1970-ies it became quite obvious that in every part of the Great
Hungarian Plain the process of agglomeration had already begun as aresult of the
speedy development of the productive forces and the planned industrialization of
the district. The professional interest was focused on Kozép-Békés.* (D. BAKONYI
1973, J. TOTH 1977.)

The set of settlements in Kozép-Békés (Fig. 2.) has a number of characteristic
features that basically influence the duties and the possibilities of the utilization of

environmental resources. Among the characteristic features the following are
emphasized:

a) Some minor settlements that intensively relate to the leading towns of the set of
settlements (eg: Békéscsaba, Gyula, Békés) are situated about 10—15 km from
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Fig. 2. Regions of towns in Kozép-Békés
1. The boundary of megaregions of towns, 2. The boundary of regions of towns, 3. The boundary
of the territories joining to the regions of towns, 4. Frontier, 5. Townregion-centre, 6. Townregion
paracentrum, 7. “Satelite-town’’, 8. Sleeping towns, 9. Other settlements joining intensively to the
regions of towns, 10. The relationships are intensive, 11. Middle intenzification, 12. Weak
relations, 13. Balanced relations, 14, Dominant relations,

* Middle of Békés County
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each other. Therefore co-ordination is necessary to solve the problem of utili-
zation of environmental resources.

b) The members of this set of settlements were tipical agricultural towns and their
economic activity endangered the environment in minimal degree. There were
incoherent and low-level relations between the towns.

¢) As aresult of their geographical situation and economic profile, only the manage-
ment of water-supply (river control), regulation of water-ways, draining etc.)
made the concerted action necessary.

d) The dynamical development of last decades transformed the economic profile of
settlements, industrialization came into prominence and precipitated the inten-
sification of the intercentral relations. The relationships became more and more
many-sided. These processes brought the significance of environmental protec-
tion on in the adjoining settlements.

e) On this stage of development of productive forces the significance of environment
protection and the necessity of co-ordination is indisputable in the region of
Kozép-Békés. As a result of the particular historical past, winding up the result of
environmental pollution is not so important as the prevention and planning of
the environmental protection. The problem of this region — because of its
particularity — may command interest wildey.

The Research-Group Hungarian Great Plain of Institute for Geography of the
Hungarian Academy of Sciences, instituted in Békéscsaba in 1973, examined the
problems of environmental protection of the region in question. (L. HAJNAL 1976,
M. MIZO 1976, J. TOTH 1976 ab, J. RAKONCZAI 1977.) By the reason of the
claims of Békés County and the towns — with promotion of the Ministry of Housing
and Public Construction — we start to examine the complexity of the set of towns
in Kozép-Békés, laying stess on solution of the problems of environmental pro-
tection. The reseaerch lasts from 1978 to 1980.

We have alreandy given account of our research in the congress of environmental
protection, held by the KGST-countries in Varna this year. (J. RAKONCZAI—
J. TOTH 1977.) The conference declared Kozep-Bekes — as well as the characte-
ristic territory of Tatabanya — the controll region of utilization of environmental
resources.

Further on we summarize the problem of the environmental protection in
Ko6zép-Békés.

The concrete duties of utilization of environmental resources
in the Kozép-Békés region
1. Water-supply, pollution

The greatest problem of Kozép-Békés is water. Water is associated with two
things mainly: the rational utilization of environmental resources and the impeding
of pollution.

The essence of problem is as follows:

A) The water-supply of the three towns is based on the usage of water of depth
nearly exclusively. The geological conditions don’t make the quick increase of
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water-supply possible. Therefore it doesn’t increase so quickly as the demands
of urbanization and industrialization, to be more exact, the exploitation of the
subsurface water cannot be increased either some years later. (J. RAKONCZALI,
1977.) As an example we show you how the pressure of subsurface water chan-
ged in Békéscsaba, under the influence of exploitation of water. (Fig. 3.) The
exploitation of water, from the rivers Fehér-Koros and Kettés-Kérds, cannot be
realised without injury of rivers, under the existing conditions. (When there is
great claim to water in Hungary, there is scarcity of water because of the water-
basins settling up in Romania.)

B) The sewage disposal of the greatly increased drainage is unsolved. The sewage
flows into the El&viz-drain. The follow is very skow in the drain, water flows
into it without satisfactory cleaning, and as a result the quality of water is the
worst according to the KGST standard. (L. HAJNAL 1976.) The drainage of
the three towns finally flows across Békés. It pollutes the air therefore the pos-
sibility of the potential inflection is increased.

C) The sewage-system of the towns (as well as the neighbouring settlements) is
very insufficient. Building up to the sewage system didn’t develop together
with the increasing use of water, therefore a great deal of sewage got to the
subsoil water. In consequence of this the drainage gathers under the settlements
endangering the stock of water of depth. Sometimes it is a very difficult problem
that in case of much precipitation the sewage system proves to be too little to
take it up and creates dangerous situation.

The problems — the rational utilization of environmental resources and the
impeding of .pollution — can be solved by great financial investment and by co-
operation of the towns.

D) Drinking-water must be obtained from the ground water. To realise this decision,
a regional hydrological system has to be established. Water should flow from
wells situated on the alluvial fan of Maros, and should supply the three towns.
The present well network system would somewhat qualify the case. Water, both
for irrigation and industry, should be obtained from a planned water-basin
system of river Koros. We shall describe its economic significance in part. 3.2.

E) The following problems must be solved in order to decrease the pollution of

Elgviz. drain:

a) The constant flow of water must be protected in order to refine the self-
purification of water and decrease the danger of sedimentation.

b) We have to increase the capacity of sewage filtering (the present system
doesn’t solve the cleaning perfectly) and it is necessary to develop a bilogical
cleaning system beside the mechanical ones.

¢} We should like to go on with our experiences, that is to irrigate with sewage
water beside, of course, the permissible pollution.

F) We have to increase the development of sewage system in each settlements.
We try to solve the quick drainage of inland water.

2. Recreation areas

Recreation areas of Kozép-Békés are not well developed ones, but we entertain
hopes of co-ordination of the towns. There are not enough parks in the inner belt
of the towns at present, and the composition of stand is also not sufficient. The
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week-end recreation zone has neither great tourists’ attractive force nor sufficiently
developed, in spite of the fact that building this zone up is the interest of each town.

The main problem of the establishment of week-end recreation zone is water-
basin which is planned to build at the meeting point of Fehér-Kérds and Fekete-
Kords rivers. The water-basin would give the possibility of the utilization of water,
The large water surface had an influence on the small recreation region of Szanazug,
therefore it comes to be more and more important from regional point of view.
The overcrowding of the hot baths of Gyula decreased a bit, because of the more
advantageous conditions of Szanazug swimming-bath, so there is a chance to develop
aquatics and fishing.

The importance of the planned water-basin is also not negligible, it would fill
a part of a water-basin and would protect the possibility of watering. By building
it up, we should solve the problem of K&zép-Békés. It is the interest of the county
and the national economy as well. We have to call your attention to a danger in
connection with the question of environmental protection. We must protect the
forest of flood plain. The protection will have to be soved by the beginning of the
development of recreation zone.

The manor house of Szabadkigyos and the salt desert — they were declared
to be the territories of environmental protection in 1977 — could be the tourists’
sights of Ko&zép-Békés with proper development. The manor house is very easy
to approach both from the direction of Békéscsaba and Gyula, which has gradually
become to be more and more important from the tourism point of view. (L. MO-
SOLYGO, 1975.) The manor house that works as a school at present, is quite suitable
for many-sided cultural utilization. If the county develops it will join to the tourism
of Hungary.

The refloating ratio is very low therefore the expansion of the parks in the
central places of the towns will not be solved satisfactorily in future. The only
possibility to create a large green belt, is in the outer zone of the towns, because of
the pits of brick-works, they would protect favourable conditions for rod-fishing
and rowing. (Fig. 4)

3. Other duties of environmental protection

The other duties of environmental protection of the region are less important,
because of the special geographical location of the region. Vitiation doesn’t give us
much trouble in Békés County, because it is located far away from the great in-
dustrial regions, which highly pollute the environment. The local industrial units
nearly haven’t any role in soiling, the protection against pollution can be settled
by the settlements themselves. The communal vitiation decreased in a great deal
because the usage of oil and gas heating was permitted. The vitiation, caused by
traffic, means a great problem in future too. The ratio of roads with bituminous
carpet is quite low, so the pollution is high, the great vehicular traffic of the towns’
(the higher per cent of it is trough traffic) vitiate the air of the much frequented parts
of the town with gas injurious to health.

The tendency of development demands the common collection and placing of
the rubbish of the centres of K6zép-Békés and the utilization of it in a later period.
The placing of rubbish is not satisfactory in either of the three towns, because it
may pollute the ground water.
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Summary

The concrete co-ordination of the towns of K6zép-Békés region begins to assert
itself in the present period of development. The majority of problems are the same,
settling them in the most rational way, may be realised by co-operation and con-
centration of finantial means. (Fig. 5.) If we take into consideration the duties of
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Fig. 5. Some duties of the rational utilization of environmental resources in Kozép-Békés

1. Frontier, 2. Lower-class public road, 3. Main road, 4. Railway, 5. Abandonment of pollution,

6. Water-basin, 7. A regional hydrological system, 8. Recreation areas, 9. Szabadkigyos, territory
of of environmental protection, 10. The sufficient solution of rabbish shot.
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the environmental protection from the beginning of development, they can be
perfectly and cheaply carried out.

The duties can be realised by regional co-ordination successfully. We have
emphasized the problem of K6zép-Békés County in our study, but at concrete rea-
lization we have to consider the important troubles of other settlements belonging
to the attraction region of the towns.

The duties of environmental protection may be realised by international co-
operation.
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TAKCOHOMUYECKOE IMOCTPOEHUE SKOHOMUYECKUX
PAVIOHOB U MX CBSI3b C PETMOHAJIbHBIM TLNTAHMPOBAHUEM

Ob. Kpaitko — . AGonu

TeppuTopuanbHoe pa3MelleHre O6LIeCTBEHHOrO MPOU3BOACTBA B Haluel crpa-
He, NOAOOGHO APYIrHMM CTpaHaM, CO3AaJI0 Pa3iuyHble YPOBHHM 3KOHOMMYECKHX paifo-
HOB. PackpeiTHe B3aUMOCBsI3€H, CYLIECTBYIOLUHMX MEXKIY IKOHOMUYECKUMHU PAOHAMM
KaK TeOpeTH4YeCKH TaK NPaKTHYECKH OYeHb BAXHO.

CucreMa cBa3eil MeXAY TAKCOHOMHYECKUMH YPOBHIMU JAET BO3MOXHOCTh TIPO-
BECTH TPaHMLBI, clenys cHuly Beepx. K aTomy ofHako HEOGXOAMMO SICHOE H €JIHHO-
3HaYHOE OMpeAeJIEHHE TAaKCOHOMMUYECKMX YPOBHEi, packpbiThe B3auMocBs3eit, cy-
LIECTBYIOLIMX MEXAY HUMH, M 3aKOHOMEPHOCTEH.

[Nonnas paspaboTka TaKCOHOMMYECKOH CHUCTEMBI NPOUCXOAUT B MHTEpEcax
TIPEX/JE BCEro OOBEAEHUS] I'DAHHIl YKOHOMHYECKUX DaiiOHOB BBICLIErO YPOBHS, HO
KpPOMe 3TOIO IOJIE3HO M ¢ APYFUX ITO3ULMI, HaNpUMep: JaeT BO3MOXHOCTE K COIO-
CTaBJIEHUIO C AAMHHHCTPATUBHOW CHCTEMOM.

s TeppUTOPHANILHOIO MTAHUPOBAHKS BBITOLHO, €CJIH PACKPBLITHL TEPPUTOPU-
anbHbIE U TAKCOHOMMYECKHE PA3IMYUA, B3AHMOCBA3HM 3KOHOMHYECKHX M OOLIECTBEH-
HBIX IPOLECCOB.

SddexT cneunduIecKOro TeppHTOPHAILHOIO pa3MelieHnsl POH3BOXCTBEHHbIX
CHJI, OKa3bIBa€MOE Ha TAKCOHOMHYECKOEe NOCTPOeHHE PaifloHOB

ITpu uccneaoBaHMH TAKCOHOMHYECKOH CUCTEMBI PaifOHOB LUHPOKO HAAO YYHUTHI-
BaTb T€ OOCTOATENBCTBA M YC/IOBHS, KOTOPHIE 3TOMY Hpoleccy IpHIAKT ocobyro
(GopMy H NPHBOJAT K CYLUECTBEHHBIM Pa3NUUHAM MEXAY OTACALHEIMU TEPPUTODPUS-
MU. DKOHOMHUYECKUIL paliOH caMOCTOATE/IbHO, H30JHPOBAHHO OT OCTaJIbHbIX TepseT
CMBICJI, CBOIO PO.JIb MOXKET BbITOJHUTH TOJILKO B ONPENEIEHHOM CHCTEME — COCTaB-
HOM 4aCTbKO KOTOPOH $BJIAETCA — T. €. B 3TOH CHCTEME MOJY4YaloT ero (QyHKUUH
HyxHoe ocBeleHue. M3 3TOro ciieayer, 4To Irpanaunio ypoBHeil Helb3sh NTPOBOOUTH
HU30JIMPOBAHO, HeJb3s YCTAHOBHTH abCOJIFOTHYIO MEpPY, TAK KaK He TOJIbKO BHYTPEH-
HAS CTPYKTYpa, MacluTabbl ¥ CTENEHb PAa3BUTHA, HO M BHELUHHE OTHOUIEHHUS, OTHO-
LLIEHHA K OCTaJIbHEIM PalOHAM OMpPeaesiloT NPUHAIJIEKHOCTh pailoHa.

Ecnu oTAenbHbIA 3KOHOMHYECKHH palHOH HAa MaKpOypoBHe OTBedaeT TpeboBa-
HHMAM, TOTAA B CKPbITOH (hopMe HOCHT B cebe Bce, PYHKLUWH HU3LIUX YPOBHEH, Ha3a-
BHCHMO OT TOIO, YTO pa3delieHHe, AeJieHHe Ha 4acTH HaMM NPOBOAUTCS WU HET.

ITpu omnpenenenun ypoBHEil TAKCOHOMMH MBI  IOJDKHBI UCXOOWTH M3 0coboro
TEPPHTOPHAJIBHOTO PAa3MELUEHHA HalUX NIPOM3BOAMTENbHBIX CHIL.
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a) ITpOMBILUIEHHOCTh W TPAHCNOPTHAS CETh CHALHO CKOHHEHTPHPOBaHbLI IO
TeppUTOpHu. BynaneT pacnopsikaeIcs OrpOMHbLIM 3KOHOMHUYECKUM H HHTEJUIEKTY-
aNbHBIM (HOPOM IEPER NPYTUMU LEHTPAMU 10 CTPaHe, ero NPHTAKeHWe TakuM o0pa-
30M PACHpPOCTPAHSAETCS HA BCIO CTPaHy. M3 LeHTpaau30BaHHOIO XapaKkTepa TOBapo-
obopoTa cienyer, YTO KOI1a CBA3b MEXy Me3opaiioHaMH M LleHTpaibHBIM NPOMBIIL-
JIEHHBIM pailOHOM OY€Hb CHJIbHA, TO MEXJy pallOHAMH OHa O4eHb ciaba, B pe3yb-
TaTe 3TOrO0 KOHTAKTH, KOTOphie B ciayuae IleHTpaapHOTrO MPOMBILIIEHHOIO paiioHa
HHTEHCHBHbIE, MEXAY cO0OI B OTACHBHBIX ciAyyadx «Oe3IMYHOCTBIO TEPPUTOPHIA»
3aTpyAHSIOT 0OBeIEHNE TPaHUL 3KOHOMHYECKOTO pailoHa.

M3 neHTpanM30BaHHOIO XapaKTepa 3KOHOMUYECKOM XU3HU CIeAyeT Jajee, YTO
B Hallled CTpaHe MOJIHOe PACKPBITHE TAKCOHOMUYECKUX YPOBHEN MOYTH HEBO3MOXHO,
Tak xak B LleHTpajbHOM NPOMBIHUIEHHOM paloHe OT[e/ibHble YPOBHHM TOJIBKO 4YacC-
THYHO OTAENAIOTCS APYL OT ApYra, TaKk K&K OCHOBHBIE €JMHHLBI TOJILKO COBMECTHO
BBINOIHAOT LEHTPaJIbHYIO polb, [To3TOMY NpH pazpaboTke TAKCOHOMHUYECKUX YPOB-
Hel HesnecoobpazHo LleHTpanibHbIN MPOMBILIEHHBI pailoH paccMaTpUBaTh OT/Elb-
HO OT ApPYTUX — BBIJENHB €r0 — M CYUTATh PAHOHOM €IUHLIM HO BCEM YPOBHSAM.

6) B Hallleil cTpaHe CYLIECTBYET HECKOJIBKO KPYMHBIX (OPM 3KOHOMHUECKON
TeppUTOpPUAJIbHONW KOHCTPYKUMHA. CaMbIM OGIIMM SIBJISETCA T. H. «IHEpreTHyeckas
OCb», IO KOTOPOil CHOPMHUPOBANTACE OTHOCUTENBHO IIPOMBILIJIEHHO Pa3BUTUA 30-
Ha. [TapannedbHO eff HAXOAATCS CEJIbCKOXO3SIICTBEHHblE TEPPUTOPMM. XapakTep
«TpagUUMOHAJILHOYO JENICHHS Ha 30HBI» YCTyHAeT PacloJIoKEHHEBIM I10 [J1aBHLIM Ma-
TUCTpaIsiM «OCAM ypOaHu3aluuu», KOTOphle OBICTPO MHAYCTPHANN3YIOTCA M Pa3Bu-
BaloTest B pe3yibraTe 3TOro. HakoHell, TpeTbst GpopMa, dopMUpylOlllHe B GalTaHC
CUJIbHOHM UEHTPaJIM30BAHHOCTH IOJIIOCHL B BUAEC DETMOHAIbHBIX LIEHTPOB.

Bo3neiicTBHe yka3aHHBIX 3JIEMEHTOB TepPUTOPHAIIBHOM KOHCTPYKUuY obpasy-
T TAKYIO CHJIOBYIO JIMHUIO HA TEPPUTOPHANIbHOE PA3MELLIEHHAC NPOU3BOAUTEILHBIX
CWJT, C TEHACHUMAMHA KOTOPOIi TEPPUTOPHATILHOE TUTAHMPOBAHUE 00S3aTEJIbHO HOJIK-
HO cyuTaThCs. M3 3TOro cieayer, YT0 CUCTEMa IKOHOMMUYECKHUX PAHOHOB TAKXKe HOA-
JIAXHBAETCS K yKa3aHHBIM MpoleccaM. XOpOoUIMM PHMEPOM 3TOrO0 CNYXKUT Anbden.

B niepBoii ciucTeMe TepPUTOPHATBLHOM CTPYKTYphI AJib{esi IpeacTaBiseT coboii
CeJIbCKOXO3SUCTBEHHYIO 30HY MO CPABHEHWIO C IPOMBILINEHHOH 30HOH. Pasmmuus
Bce B OonbLIel Mepe CMBIBAFOTCS, TAK KaK MPOMBILIJIEHHO MeHee pa3BHTLIE TePPUTO-
PMH 32 MIOC/IEAHAE TObL OBICTPO Pa3BUBANIHCH.

PacnonoxenHble Mo MarucTpansaM «ocu ypbauuzauuu» no Ajbdenn mossis-
IOTCSI TOJIBKO B KPYITHBIX YepTax, He IIPEACTaBJSIIOT TPYAHOCTEH NpH 0OBeACHHH Tpa-
HU1| paifoHOB M BOOOLLE 3TA TeppUTOpUalibHas POpMA Pa3BUTHS HE TIPOTUBOPEYUT
(hopMHpoBaHUIO palioOHOB, OOJNEE TOTO OHU B ABOEM OTOJHAIOT APYr Apyra, Tak
Kak 06a mpougecca UCXOAAT U3 TOrO XKe LEHTPa.

HeueHTpanu3anis mMpOMBILLIIEHHOCTH, MPoLecce (OPMUPOBAHUS HELIEHT PAJILHBIX
TIOJNIOCOB YCKOPHJIM Pa3BuTHE AJibdell, MOBBICHIM 3HAYEHHE LIEHTPOB U 3ao,uno no-
BBICHJIA UX POJib B (hOPMUPOBAHHH PaiOHOB.

z) W3 cneunduyeckoro TepPUTOPHAJIBHOTO PA3MELIEHUS TNPOU3BOAWUTENBHBIX
CHJI CNeYET, YTO B HaLUel cTpaHe MaJio TaKHX PAlOHOB — HE3ABMCUMO OT YPOBHEH
— KOTOpble Pa3BHBAIOTCS YPABHOBELLEHHO, COIJIACHO CBOMM TE€PPUTOPUAJIBHBIM YC-
JIOBHSM, COOTBETCTBEHHO TIPUHLIUIY O KOMMNEKCHOCTHU. M3BECTHO, YTO B Hallel cTpa-
HE MMEKTCA PA3NMYHBIE TUTIB TEPPHTOPUAIbHBIX €IMHUL, HAPUMED: c1abo pa3BH-
Thil, OJHOCTOPOHHE PA3BUTHH, OY€Hb PA3BUTUH, Pa3BHTBIA IO CEJLCKOMY XO3sil-
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¢TBy M T. A. C TOYKH 3pEHHsI PErHOHANILHOIO Pa3BUTHS ONpPEAEIICHHE THITOB OYEHb
BaXHO, MO3TOMY TIpU YCTAHOBJIEHUU YPOBHEIl pallOHOB, JaJsee NpH NPOBEeIECHUH Tpa-
HHI, H2 BCEX YPOBHSX HallO €ro YYecTb.

0) TeppuTopHH aIMUHUCTPATUBHBIX €AMHAI B HALIEH CTpaHe HAa BCEX TAKCOHO-
MUYECKUX YPOBHSIX OTJIMYAIOTCS CYLIECTBEHHO OT SKOHOMHYECKUX PAHOHOB.

e) DKOHOMHMKA Halllel CTPaHBI SIBJISIETCH OTKPHITOM M TaKMM 00pa30M IOJIOXKe-
HUE MEXAYHApOOHOTO pa3jefieHHst Tpy/a B 3HAUYMTEILHOM CTETeHU BJIMAET HAa pa3-
BMTHE TO OHHOTO, TO IPYroro paiioHa, 0cOOEHHO HA CTeMeHb CHeuuanu3anud. 310
JEHCTBUTENIBHO B OTHOLLUEHHU BCEX OTpaciei, T. €. ypoBHeil pailoHOB. B cembckom
XO3sHCTBE HaNpuMep: 00BbEM BHIPALLWBAHUS OBOLIEH, DPYKTOB, BHHOIpAJAd, OCOOEH-
HO B mpoduiie moacekTopoB (MecTHOCTL Mexay Tuccoit m JlyHnaeM, obnacte Ca-
6oub4, 3ana K T. &.) AaeT o cebe 3HaTh. Te OTPACIM MPOMBILLIIEHHOM’ CIIEIHMATH3ALMH,
KOTOPBIE 3aBUCAT OT MEXAYHAPOAHOIO pacHpefeieHHs TPY.1a, He TOJIBKO HA YPOBHE
TIOACEKTOPOB, HO M Ha BBICUIMX YPOBHSX OKa3bIBAKOT CHIJIbHOE BO3AecTBUE (HANMpPH-
MEp: aJIOMHHUEBAS METaJLIYPIUs, METAJUIYPrus Xejie3a, OTAeNIbHbIE OTPacid XH-
MUYECKOH NMPOMBILUIEHHOCTH H T. [IL.).

OnpenesieHne TAKCOHOMHYECKHX YPOBHeii

TakcoHoMu'eckHe ypOBHM PaHOHOB HAMM OfIpe/ieJIeHbl [0 CIEAYIOUM (ak-
TOpaMm: :

— POJIb TEPPUTOPUAJILHON €ANHUIBI B JAHHOM CUCTEME pailOHOB,

— YMCJIO TIPOU3BOACTBEHHBIX OTpacielf, 00pa3yrowux OTALIBHYIO CHENUATH-

3aLUI0, UX COOTHOLIEHHE W QYHKUAH, Jaliee MECTO B CHCTEME PAHOHOB,

— MAaclTabbl TePPUTOPHATIEHBIX POM3BOACTBEHHBIX KOMILIEKCOB,

— COOTHOIWICHUS W MAacLITaOBl [IPOH3BOACTBEHHBIX, OGOPOTHBIX M TPAHCIOPT-
HBIX CBsA3€H, )

— Xapakrtep palOHOB, aJEKBATHOCTb M CTEMEHb IKOHOMHUYECKHX, OOLLECTBEH-
HbIX TPOGIIEM, KOTOPHIE HA HYTH PAa3BUTHS BCTPEYAOTCSH, TEMIIbl PA3BMTHS
9KOHOMHMYECKOH XKU3HH, CTENIEHb €€ PA3BUTOCTH,

— noao6HocTh JeMorpaduieckux npobiem (MOGUIBHOCTb HACEIEHHS U T. 1.),

— PalOHBI MPUTSKEHNS TIEHTPOB, YHUCIO UX QYHKIOMI M MX XapakTep,

— BO3JEHCTBHE MPUPOAHBIX YCIOBUI HA 3KOHOMHYECKYIO XKU3Hb.

C yueToM ykasanusiX HaKTOpOB, OMHPAsch HA MOAPOOHbII MaTepHAI MCCIIEN0-
BaHUS B HALLEW CTpaHe MBI OTJIMYUITH TPH TAKCOHOMHYECKHX YPOBHS.

1. Muxpopaiion: Te U3 caMbIX MaJleHbKMX TEPPUTOPHAJIBLHBIX €AUHHI] T€OTpa-
duueckoro pacnpeneneHust TpyAa, KOTOPbIE PACIONATAIOT C CAMBIMH BaKHBIMM e p-
TaMHU HHTETPUPOBAHHOTO 3KOHOMHYECKOIO PAHOHA.

ITpn ob6BeaeHMH IpaluIl MHKPOPaioHOB MbE OIHPATHCh HA MCCJIE0BAHMS [TO IKO-
HOMMYECKOH TEPPUTOPHANBHOMN CTPYKTYpe HA YPOBHE HACEIEHHBIX IIYHKTOB, 0COOEH-
HO Ha (aKTOpPBI 30HANBHOTO TEPPUTOPUANILHOTO pa3MeLleHMsi (KPYr MPUTAXEHHMS
LHEHTPOB, TPAHCIOPTHO-reorpadnieckoe MONMOKEHUE HACSNEHHBIX MyHKTOB, MOOUIb-
HOCTb HacCe/IEHHS, HATIPABJIEHUE TIePEBO3KU CEIbCKOXO3STHCTBEHHOM MPOAYKIAH, BU B
CENbCKOXO3SIACTBEHHOTO TIPOU3BOACTBA M NPUPOAHBIE (GakTOPBI). DTOT padouuit
IpoLEece COCTOSUICA U3 Tpex ¢as:

— OBbLIM OIpeeNieHEl BHYTPEHHHE TEePPUTOPHAJNIBHBIE CTPYKTYDH! DPailoHOB

(c MOMOILLBFO CBOAKH BbIlIEYKa3aHHbBIX (aKTOPOB),
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— OBLJM BbIJEJCHbI T€ TEPPUTOPHH, KOTOPbIE OTHOCATCA K IIEHTpaM M TECHO
NPUMBIKaOT K HUM, a TakXe NeprdepuanbHeie 30HbI,

— M HAKOHELl, ONMUpasCh HA MATEPHUANbI MCCIEAOBAHMS TEPPUTOPHATIBHOK
CTPYKTYpPbI HACENEHHBIE NYHKTHI OBINU 3a4KClIEHBI B MHKPOPaHOHBI.

Pa3penenne Ha MuKpopaioHBl cnocobcTByeT GoJiee TOYHOMY YCTAHOBIIEHHIO
TpaHul 3KOHOMAYECKUX PANOHOB, CINY)XUT OCHOBOM K O4EPTAHUIO PAHOHOB BRICLUETO
YPOBHS; C PACKPBITHEM 3KOHOMUYECKUX M OOLIECTBEHHBIX MPOLECCOB HU3IIKUX YPOB-
HeH, C TOYHOM OUEHKOH TeppuTopralbHoi auddepeHIHaniu CIyXKHT NOJIE3HBIM Ma-
TEPHANIOM [JISI PETHOHAJIBHOTO Pa3sBHTHA M TEPPUTOPHATBHOIO IIAHWPOBAHUA.

2. IHodpaiionsl: cucTeMa MMKpOpPaHOHOB BKJIFOYEHA B ME30PAaMOHEI Yepe3 ceTb
noapaionos. Mukpopailonsl y noApaiiodbl UMeloT pag obmux 4epT. Oba ypoBHs
SIBIIAIOTCA O6BEKTUBHBIMH TEPPUTOPHAJILHBIMU EAMHUIAMHM pa3liefleHus Tpyaa. Tak
KaK MUKPOpaloOHbI ABJIAFOTCS COCTABHBIMU YACTAMM NOAPAOHOB, TO BHCUIHHE BO3-
DeHCTBUS TIEPBBIX COBNANAIOT ¢ MocneAHUMHA. [Tpy oYepTaHWl BRICIIMX YyPOBHEH MBI
UCITOJIb30BAITH TO, YTO PallOHbI H CEKTOPBI NOCTPOEHBI APYT Ha Apyra. W13 BBICLLIETO
clenyet, 4To oba ypoOBHS PACHOPSKAIOTCI OCHOBHBIMH HYepPTAMH HMHTETPHPOBAH
HBIX PAWOHOB M y KaXJOro CBOW BHYTPEHHHH PUTM XH3HH.

OpaHako, NpH HaJIMYWUU AHAJIOTHH MOXHO TEPEYUCIUTL ¥ PAA OTIMYAIOLLMXCS

4yepT:

— TOrAd, KOraa MHKPOpPadOHBI SIBJAIOTCS CAMBIMH MAaJIECHbKUMHU TePPUTOPHATIb-
HBIMM €AMHULAMH pa3JieNIeHUs TPYJa, ToApaiioHEl 60Jiee CIIOXKHEIE, KPYIHBIE
10 TEPPUTOPHMH, HPEACTABIAOT coOOH GoJjiee BRICOKHI ypOBEHB B pasfeie-
HAW TpyJa, TakuM oOpa3oM OCHOBHBIE OTJIIHYHTENBHBbIE YEPTHI ITUX ABYX
YPOBHEH PaiioHOB Pa3JIMUHbL.

— B NOJCEKTope crieuuanu3alus 6osee Gorata u caoxHa, ¥ OCHoBaHa Ha bonee
WIMPOKYIO 6a3y, 4eM B MUKpOpaMoHe.

— TEeppUTOpPHANbHBIE NPOU3BOACTBEHHbIE KOMIIEKCHl B MOApaiioHax OXBaThI-
BalOT OoJlbilie OTpaciedl M TEPPUTOPMIO OONbLIYIO TIO MacuuTabam, 4eM
B MUKpOpaiioHax.

— BHELLUHHE NPOU3BOJICTBEHHO-TPAHCNOPTHbIE OTHOILEHHS oapaioHoB bonee
LWUMPOKHE, YaCTO OXBATHIBAIOT BCIO CTPAHY.

— IJIA TOAPaiOHOB XapaKTepHHI CIIELH(HYeCKHE YCIOBUS PAa3BUTUSL U HanpaBs-
JIeHUe PAa3BUTHUA, NPOOJEMBI Pa3BHUTHSA, KOTOPbIE HE SBIAIOTCA MexaHUue-
CKOH CYMMO#H aHaJloru4HbiX (PAaKTOPOB, XaPAKTEPHBIX IS MUKPOPAHOHOB,
a bojee obiMe U BCEOXBATHIBAIOLLKE.

— 1LIEHTpBI MOAPaHOHOB MMeloT Gosee pazHoobOpasHble QYHKIMH, WX BO3AEH-
cTBYe GoJlee HHTEHCHBHOE, HECMOTPS Ha 3TO HEODBA3ATETLHO OXBATLIBANOT
BCIO TeppUTOPHIO MojpaiioHa. U3 3Toro cnenyeT, YTO HX BIMSIHWE HA BHYT-
pEHHHE 3KOHOMMYECKHe, OOLLEeCTBEHHEIC NMPOLECCHI MEHblE, ero Cuja, Ha-
npaBlieHHas HA CO3JaHue pailoHOB cinabee, TakuM oO6pa3oM MX 3HAYEHUE
npu oOBeleHMM I'PaHML yMepeHHee, YeM Y MUKpopaiioHoB. Curna LeHTPOB
MUKpPOPaiiOHOB, HAanpaBJieHHasT Ha (OPMHPOBaHHE PaHOHOB OXBATLIBAET
TepPUTOPHH MEHBIUMX MAclUTa0OB, OAHAKO WX BO3JCHCTBUE HA YCTAHOBIIE-
HMe rpaHul] pailoHoB 6onee npsiMoe U MHTEHCHBHEE. _

Houyemy nreo6xoauMo 1oapaiioHbl BBECTH MEXIY MHKPO- U MaKpopaOHaMM

B BUJe 00g3aTeNbHbIX 3BEHbEB?
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— Mexay OTHENbHBIMU MHKPOpPAaHOHAMH CIMILIKOM BENMKM pa3jiMuus BBIpa-
3UMbI B .€AWHULIAX TFOJPAHOHOB.

— Cnenuduyeckne 3KOHOMUYECKHE U 00LLIECTBEHHBIE MPOLECCHI, OCYLLECTBIIAIO-
muecs B MMUKpOpalioHax, HeNpsMO TNOJKJIFOYEHb! K Me30pailoHaM, a BCTpe-
4ar0TCA Ha YPOBHE MHKPOPA{OHOB.

— [ToapaitoHbl ellle N1OCTATOYHO OJHOPOJHBI, UMEIOT CBOH Npoduib, cBOE Ha-
NpaBJIeHHe Pa3BUTHUS, eAHHBIH PUTM XKH3HH, YTO B Clly4ae Me30PaiflOHOB yxe
OTCYTCTBYET.

— BHYTpU Me30paliOHOB TepPPUTOPUAJIBHBIC PA3JIMYUS BbIPAXEHBI IOAPaioHa-
MH, B CJIyia¢ MHKPOPaHOHOB 3TH OCOOEHHOCTH CIMUIKOM AETAJIU3HPOBAHBL.

OuepTaHue NMOAPAHOHOB € OJHOW CTOPOHBl NEPEKPHIBAET T€ PA3JIMUMST MEXAY
Pa3HYHBIMK APOEKTAMYU PaliOHOB, KOTOPBIE BbI3BAHbl TAKCOHOMUYECKUMH Mpobie-
mamu (HanpuMep: MeCTHOCThL Mexay JyHaem u Tuccoit, Cpennss obaacte THechl,
KOro-3anapHas yactb 3agyHas U T. A., T. €. BOIIPOC MX HANWYMUA), C APYTOH CTOPOHLL
NOMOratoT NP OYEPTAHUM ME30paAlOHOB, fajee HEOOXOAMMO NPU YCTAHOBJIEHWUHU
eAMHCTBA MEXAy aAMHUHUCTPATUBHBIM [EJIEHHEM M 5KOHOMHMUYECKHMU paiiOHAMM.

3HauUT NoApaHOHbl O0BEKTUBHO CYLIECTBYIOLIUE TEPPUTOPHAJILHEIE €AHHUILIBI,
KOTOPBIM MPHCYLIM BCe BaXKHEHLIKE YePThl XapaKkTepa UHTETPHPOBAHHOI O 3KOHOMMU-
YeCKOTO pailoHa, TAKUM 00Pa30M OHU CNEUMATIUIUPYIOTCS, ABJISIFOTCS HEOOXOAHMBbI-
MU 4acCTSMU pa3feJieHUs TpyAa Mo CTPaHe, UX CePALHEBUHOMN CIyXaT TEPPUTOPHAIIb-
Hble MPOW3BOACTBEHHBIE KOMIUIEKCHI — KaK caMas BaXHas CUJIA, HAMpaBjeHHas
Ha (GOpMUPOBAHHE PAIOHOB —, PACNONATAIOT CO CIELMDUUECKUMH YCIIOBUSIMHU KO-
HOMMYECKOTO W OOLUECTBEHHOTO PA3BUTHUA, TAKUM OOpA30OM HANpaBJICHUE, TEMIbI,
npoOJieMbl UX Pa3BUTUS OTJIMYAIOTCA OT COCEIHUX PaHoOHOB, Aajlee UMEFOT CBOU JKO-
HOMMYECKHE LIEHTPBE, IPUTAKEHHEM KOTOPbIX OXBAY€HA 3HAYUTEbHAA YaCTh UX TEp-
PUTOpHH. ’

3. Mesopaiionsl: NOCAEA0BATENBHOCTE TAKCOHOMHUYECKUX YPOBHEH, fajee Tec-
Has B3aMMOCBA3b MEXAY HHMH AacT BO3MOXHOCTb ONPEAC/IUThH TPaHUIBI He TOJIBKO
CBEPXY, HO CHHM3Y — OT MHKPODPAaHOHOB 4epe3 NMOAPaiOHbl — NPOJBHIASCH CHH3Y
BBepX. B KoHeuHoM cueTe uccnenoBaHHe MUKPOPAiOHOB NMPOMCXOAUT U B MHTEPECAX
PacKpLITUS ME30palilOHOB, B HHTEPECAX YCTAHOBJICHUS TOYHBIX €r0 I'paHull.

I'pynnupoBka noapaiioHOB B Me30opaiioHax 10BOJILHO ¢1ada, B 3ITOM OTHOLUEHHUH
CYLLIECTBEHHBIE PA3JIM4Ms HAONIONAIOTCS MEX/1y MPOMBILIEHHO PA3BUTBIMH U MeHee
pa3BUTBIMU TeppuTOPUAMU. [Ipumepom HOxHoil yacTH Asibdesin Xopoio MOXKHO
Joka3aTh ero. ITo oTHOWEHHIO 3TOrO Me30palioHa HAMHOTO JIerye ONpelesiuTh, YTO
B YeM OT/IMHAIOTCS APYr OT Apyra obnacTh bakew u MecTHOCTH Mexay JdyHaeM
Tuccol, M oYeMy JalOT OTAENIbHBIE MOAPAHOHBl Y€M TO, TOYeMY BBOASTCA B OJUH
M TOT Xe Me30paitoH.

Obuas 3aKOHOMEPHOCTh TAKCOHOMHYECKOTO CTpPOSI PafOHOB -— Ha BBICILIMX
YPOBHSIX BIUSHUE TeX (HaKTOPOB, KOTOPHIMH BBIPAXEHA NMPHHAILIECKHOCTb K OAHOMU
M TOM xe rpymnme cirabeeT n HaoboPOT, CAeays CBEPXY BHU3 CTAHOBHUTCS BCe CHIIBHEE.
3HAYHT, 3KOHOMUYECKHE PailOHbI BBICLINX YPOBHEH BCe MEHEE OOHOPOMHbBI, €M TakK-
COHOMHMYECKUE eAMHHULII HU3LUUX YPOBHEH.

PervoHanbHBIM NIaHKPOBAHHEM TAKCOHOMMYECKHE YPOBHU IKOHOMUYECKUX Pa-

MNOHOB MCMOJIL30BAHLI B BUIE paMoOK, Kak 00BEKTUBHBIC TCPPUTOPHAJIBHBLIC €ANHU-
Obl, TaK KaKk 0e3 Haau4us I'paHHO HEAb3d COCTABHUTH IIJIAH. CBer 3TOH U3BECTHOM
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MCTHHBL MEXAY 3TUMH JByMs (aKTOpaMM CYUIeCTBYeT OYeHb TECHAN B3aUMOCBS3b
TIO COAEPXKAHUIO, N0 OTHOLIEHUIO KOTOPOrO BO3HMKAET PAJ MPHHIIMNHEAIbHBIX H NPaK-
TrYeckux sonpocoB. Huxe cnenyet ux Goiee noapobHoe U3I0KEHME.

B3aumMocBa3b MeXKAy IKOHOMHUECKHM pailoHOM
H PErHOHAJILHBIM PA3BHTHEM

B 3kOHOMMYECKOH NONUTHKE MOCAEAHMX JIET PErMOHANTBLHOE Pa3BUTHE ObIIO BBI-
ABUHYTO HA MEPBBIA MJIaH, KaKk HeoOXOAHMOe CPEACTBO IJif [UIAHUPOBAHUS, Pa3BU-
THS HAPOAHOTO XO3fHCTBA W OCYLUECTBJEHUS NPOYMX MpaKTHYeCKHX Uened. IIpuH-
LMOHAJIBHBIE M IPAKTH4YeCKHE BOMPOCH] PeTHOHAJILHOTO Pa3BUTHS COTJIACOBAHBI C 3a-
JAayaMu UCCHeJOBaAHUS IKOHOMMUYECKUX PAOHOB MO COAEPKAHHIO, 3HAYUT H3 3TOrO
CIIeAyeT, YTO TIOCIEAHHA CIIYXKHUT GOJIbLIMM YHCIOM MOJIE3HBIX HAYYHBIX MAaTepUaios
LIS PErMOHATBHOTO TIAHKMPOBAHUSA, LETBHO KOTOPOIO SBJISIETCS PerMoHaIbHOE pa3-
BUTHE.

ITo3u1MK, LM PErHOHANILHOTO Pa3BUTHS IO CBOEH (POpMe M COAEPKAHWIO
B psfle 06J1acTeil CONpPUKACAIOTCS, T. €. COBNARAIOT C uccaegosaHueM paionoB. Oc-
HOBHRWMH LIEJIAMU PETHOHAJIBHOIO Pa3BUTHS ABASIOTCH:

a) PaumoHanbHOE TEppUTOPHANbHOE Pa3MellcHHE NPOU3BOAUTEIbHBIX CHJI MO
CTpaHE € Y4eTOM MECTHBIX YCIIOBUI M ocobeHHocTel. Cnelnann3anus padloHOB OCHO-
BBIBAETCS HA OJIArOMPUATHBIX MECTHLIX ycJIoBUsX. OHAKO, TaK KAK OHU ABJAIOTCH
COCTaBHBIMH YACTAMH TEPPHUTOPHAJILHOTO paclpelesieHHs. TPYJa no cTpaHe, no3To-
MY KX Pa3sBHTHE JOJDKHO OBITH YBSI3aHO C MOTPEOHOCTSIMU CTpPaHbl, HANPABICHHEM
Pa3BUTUS MPOU3BOAUTENbHBLIX CUJI. MeCTHbIE YC/OBUS PAlOHOB U3MEHAACH BO Bpe-
MEHU BJIMAIOT HA O0OLIECTBEHHOE, 3KOHOMHYECKOE Pa3BUTHUE AaHHOM obnacTu, manee
OHHU SIBJISIFOTCA OTHOCUTEJIBHBIMH, MOITOMY MX OUEHMBATH HaA0 B COMOCTAaBJIEHWUH
C OTJIMYAIOLMMHU WJIM AQHAJIOTHYHBIMHM YCIAOBUSAMHU OCTA/JBHBIX TeppUTOpUil. 3Ha-
YUT, HU OJUH U3 IKOHOMHMYECKHX PAaiOHOB HE HAXOJUTCS B TOM IOJIOXKEHHH, HTOObI
MOXHO OBLIO UIA HEro YCTAHOBUTH HaMpaBJ/IeHUe €r0 Pa3BUTHS IPpHHHMAs BO BHUMA-
HuE TOJBKO €r0 PECYPCOB, HE3aBUCHMO OT OcTasnbHbIX. HampasneHue pa3BuTua 3K0-
HOMUYECKOTO paiiOoHA MOXHO HAMETHTb TOJbKO C YYETOM BHYTPEHHEIO U MEXAYyHa-
POAHOTO pa3fefieHuss TpyAa, U’ B yBsi3ke ¢ HUMH. OOHOH M3 Uesieli perHOHANbHOIO
Pa3BUTHSL SIBISETCSI UMEHHO TO, YTO OHO 00ecnedusio pauuoHalibHOE TEPPUTOPHAITL-
HOE PAaCnpe/ie/IEH e MPON3BOANTEILHBIX CHIT COTJIACOBAB PA3BUTHE, PA3BEPHYBIICECST
Ha MECTHBIX YCIOBUAX M HHTEpec, OOLLAH I Beei CTpaHel.

6) CokpallleHHE pa3yinyui, CyLIECTBYIOLINX MEXAY YCAOBUSIMU Pa3BUTHA pas-
JIMMHBIX 3KOHOMUWYECKUX PaOHOB, TWKBH ALK HAPALMOHAIILHLIX TEPPUTOPUATILHBIX
JUCIIPOMOPLMHA NPOU3BOACTBA, PELIEHHE ODLIECTBEHHbIX U MONATUYECKUX NPOTHBO-
pevnit, crenytoluXx u3 3Toro. PasHeie 3koHOMMUYECKHE PAOHBI PACONAratoTCs pas-
JINYHBIMHA YeaoBusMU. VI3 aToro cieayeT, YTO NpOU3BOACTBEHHYIO MOLLIHOCTH CTpa-
HBI HEJIB3 TI0 PaBHOMY pa3feiuTh. IIpu Co3gaHHM PAlMOHANbHBIX TEPPUTOPHUASIL-
HBIX IIPONOPUHUHA peub UAET He O TOM, YTOOB! HE3ABUCUMO OT MECTHBIX YCIOBUM HOC-
TEMEeHHO JIMKBUAUPOBATH UCTOPHUYECKU CHAOXKUBLIMECS TEPPUTOPHAJIbHBIE PA3AUYMSA,
WMJIM Pa3BUTHIH LiEHTPAILHEIA pailoH B BUAE «ITOMOLIW» TIEPEAAT ONpe/iesieHHble TPo-
MBIUIJIEHHBIE OTPACIIH, & O TOM, YTOObI CTBEMHUTLCS OTKPHTh K UCMONb30BATh B MAK-
CHMAJIbHOM CTemeHu BCe NPUPOIHbIE U MPOUHe pecypchl paiionos. Kaxablif akoHOMHE-
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yeckuil paiioH pacnosaraercd 6ojiee NPHHATHBIMM IO CPAaBHEHUIO C OCTallbHbIMU
YCJOBHAMHM, MCIOJIb30BAHHE KOTOPBIX J4eT BO3MOXHOCTb COKPATUTb TePPUTOPH-
ajlbHblE Pa3aHyus 6e3 MONHOM JMKBAAALMA HX B GynyleM. Lleblo peruoHanbHOTO
Pa3BUTHSH, KOTOpPOe CHYXHUT (OPMMPOBAHMIO PAlMOHAJBLHOIO TEPPUTOPHAJILHOIO
pasjelteHusi TPyAa, SBJIsAETCA obecneYeHWEe 3KOHOMMYECKOTO PAa3BHTHS OTCTAJIbIX
pPaiioHOB YCKOPEHHBIMU TEMIIAMH, TAKHM 06pa30M, YTOGLI 3TO GO YBA3aHO ¢ MECT-
HBIMH YCITOBHAMM H OOLUMMH HHTEPECAMH BCEH CTPaHbl. DTO OTHOCUTCA H K MUKpOpa-
HOoHaM, TaK KaK ¥ MeX1y HHMM TOXE CyILEeCTBYET CneUn(UUECKOe pasaeenue Tpyia
no Teppuropun. Torma, KOrna Ha BLICUIMX YPOBHAX Pa3BUTHE NIpHOAMKAETCA K ypaB-
HEHHOMY COCTOSIHUIO, B Clly4de€ MHKPOPAOHOB COKPAILEHHE TEPPHTOPHAIBHBIX pa3-
JMYHI M OUCTIPONOPLHUA HeoOsn3aTeIbHO, 0OOCHOBaHO, DONEE TOro, B OTAENLHBIX
cllyuasix pa3jiiyus MOTYT MOBBICMTBCA. [lajiee, HENb3sl paCCMATPUBATE DA3JIHYKE B
IKOHOMHYECKUX YPOBHSAX € MO3HUUM TOJIBKO OAHOIO M HECKOJLKUX OTpaciel, Tak KaK
Ha ypOBHe MUKpOpailoHa riybokocReLNann3dpoBaHHOE CEJIbCKOE XO3SHCTBO PABHO-
LEHHO MPOMBILIEHHOCTH. 3HAYNT, TEPPUTOPHANBHEIE AACTIPONIOPUNYN NMPOMBILLLIEH-
HOCTH HE BBI3BIBAIOT 00S%3aTeNbHO. AUCIPONOPUHOHATILHOE PAa3BUTHE NPOYMX OT-
pacneif, 1 HA060pOT, Ha YPOBHE MUKPOPAHOHOB Pa3JIUYMS B IKOHOMHYECKOM Da3-
BUTHU HE TOJILKO C Pa3BUTHEM NMPOMBILIIEHHOCTH MOTYT ObITH COKPALLEHH!.

g) OueHb BaXHO CO3/1aTh BHYTPHOTPACIIEBYIO NPOMOPUMIO IKOHOMHUECKOT O pa-
iioHa BMECTE C CO3AaHHeM TIPBUAbLHBIX NIPONOPUMHA 1O Beel cTpaHe. Kak Bhitle roso-
PHJIOCH, O CTENEHH YyraybaeHHs crelMan3alui HENL3s PELIUTh, OCHOBBIBASCH TOJIb-
KO HA 3HAHME MECTHBIX YCJIOBHH, TaK KaK OHHU SABJSIOTCSA ITTaBHBIMH YacTAMM pa3jie-
JeHus Tpyaa no crpave. OnHako, HMEeTCs PAJ TAKMX OTpaciiell IPOM3BOACTBA, KO-
TOPLIE HMEFOT MECTHOE 3HAUEHHE H 060roLAIOT KOMIUIEKCHOCTD paifona. Paunonais-
Hble NPONOPLKHY OTpaciell, KOMIJIEKCHOE Pa3BUTHE paiilOHa MOXeT OBITh 06eCneyeHo
UCKJIFOYMTENBHO TOJIBKO B paMKaxX PETHOHANIBHOTO MIaHOPOBAHHUS.

Pa3BuTHE OAHOI HIM ApYroil OTPAC/K B pamkax paiiona He aiecKBaTHO TEPPATO-
pHaJbHOMY Pa3BUTHIO. PernoHanbHelii M OTPacieBo NPUHIHIBL HHOIAA JAEHCTBYIOT
M COTJIACYIOTCS MOCPeNCTBOM NMPOTHBOPeYHH. OTCYCTCTBHE COTIACUS MEXAY STUMH
AByMs (haKkTopaMH MOXET BBI3BAaTh pa3iuvnde anomanuu. Hanpumep: B FOxHoii yac-
TH Anbdesna, rae nmpeyseaHYeHHOE Pa3BUTHE BCIIOMOIaTelbHBIX OTpacied CenbcKo-
XO3AHCTBEHHBIX KOOMEPaTUBOB M PSAA MECTHBIX NPOM3BOJCTBEHHbIX 3aXBATHBAJIO
BeCh 3amac paboyei CHIILL 1 BLI3BIBAJIO HEXBATKY paboueit CHIIBI B TPOMBILLJIEHHOCTH.
TakuM 0pa3oM 3TO 3aTPYAHSET OLICTPOE paxlUMpPEHHe TeX OTPAaceil NPOMBIILIJIEH-
HOCTH, KOTODbIE PACNOJIATAIOT ONTHMAabHBIMU YCAOBUSAMMU, 3TO YOBITOYHO HE TOJIb-
KO IJI CTPaHBl, HO U AN paifoHa, TaKk K4K MMEHHO 3THMH OTPAC/IASMH NPOMBILLJIEH-
HOCTH MOI'JI0 ObI GBITH ObecneueHo OLICTpoe pasBHTHE, MOABEM, NOBBILIEHHE TIPOH3-
BOJHTENILHOCTH (MHILEBOM, JIerkoif, MalINHOCPTOUTENLHOM) TPOMBILLIEHHOCTEMN.
Yacto BcTpeyaeTcss M MPOTHBOMONOXKHEIA 3TOMy CllyYaii, koraa 3a60TATCSH C BbIABH-
XEeHHEM JIHIIb HEKOTOPBIX OTpaciei, nononnmenbnme pa3BPlTld$I OTCTalOT MJH BO-
o0liie OTCYTCTBYIOT.

Berasuxenne u pa3spHTHE HECKONBLKUX OTpacnei o6bmHo BJIMSIIOT HA OCTaNIbHBIE
OTPACIH TIPOMBILIJIEHHOCTH H CeIbCKOTO XO3sICTBA, W CBSI3aHBL ¢ (POPMHUPOBAHHEM
HHPPacTPyKTyphl TeppuTopul. PanuoHanbHoe HMCMONbL30BaHHE MPHPOLHBIX H 06-
LIECTBEHHBIX PECYPCOB 3KOHOMHYECKOI O PajioHa TpedyeT COrJlacOBaHHOCTU-B Pa3BH~
THM KaK OTAEJIbHbIX OTpacieil TaK U BCEro paiioHa, 3TO MOXKHO 00€CNeYnTE TOABKO
¢ MOMOILBIO PErHOHANBLHOIO MAAHUPOBAaHUS, PAMKOI KOTOPOT O CIAYXKHT CO3JAHHAS
CaMoil KH3HbIO TEPPHUTOPHUAJIBbHAS €AMHULA — SKOHOMMYECKUH paioH. -
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2) Pa3BuTHE CETH HACEEHHBIX IIyHKTOB B ‘YBSA3KE G MPONU3BOACTBEHHLIMH CHa-
M. DTO TAKKE TPOHCXOIUT AHDPEPEHLIMPOBAHO O HACEIEHHBIM MYHKTAM B 3aBHCH-
MOCTH OT MX HacTosllel Wi Gynyuiel pomu B 5KOHOMMUYECKOH U OOLIECTBEHHOIM
5KU3HU HA OCHOBE PErMOHAfIbHbIX NNaHOB. [JeMorpaduyeckue HCCIENOBAHNS U HCCie-
JIOBaHM MO reorpaguu MOCeNEHUH; IIpOBeJEHHbIE B TaHHOM 3KOHOMHYECKOM paiioHe
CIIyXaT K 9TOMy HeoOXOAUMBIMH MatepuanaMmu. MccnemgoBanne Kpyra MpuTSKEeHUS
HaceJIeHHbIX TIYHKTOB, aHAJK3 MOOUJIbHOCTH HACEJIEHUS  T. [I. MTOMOTAOT HE TOJIbKO
B yCTaHOBJIEHUM I'PAHUL pAHOHOB, HO B BM/E BAXHbIX MPOOJIEM [TO COAEPKAHHIO B pa-
#oHax, cnocoGCTBYIOT MOHUMAHUIO IIPOYUX NPoDJIEM M ABNEHUH M 3a00HO OKa3biBa-
FOT [IOMOLLL MPH pa3paboTke KOHUENUHUH PErHOHAILHOrO Pa3BUTHS. o

0) YcTaHOBIEeHME BHYTPEHHMX M BHELUIHMX TPOH3BOJCTBEHHbIX KOHTAKTOB eau-
HULbI PETMOHAJILHOTO Pa3BUTUS U obecrneyeHre HeoOX0NUMOI K 3TOH TpaHCMOPTHOMN
CETU. DTO ABNKETCH TAKKE TAKOM 3a/akeii, KOTOpas CONpUKacaeTCs C LeJIAMU UcCle-
JoBauus 1o paitonaMm. Kak B cnyyae Me30palioHOB, TaK U B ClTy4ae MUKpPOPaHOHOB
O4YeHb BaXKHO PACKPBITL BCE KOHTAKThI paiioHoB..;Mccnemosanue mo reorpaduu
TPAHCOOPTA OKA3bIBAIOT MOMOIUbL B OPTAHW3AUWM PALUMOHALHBIX KOHTAKTOB M 3a-
OJIHO M B COCTABJICHHUN MEPCIEKTUBHBIX TIIAHOB. :

e) TOuHBbIA y4eT NPUPOMAHBIX M OOLLIECTBEHHbIX YCJIOBMHA, pecypcoa paiioHa.
Bbiie yxe roBopuiioch 0 TOM, YTO CMBICIOM U MPAKTHYECKOH MOJIL30H perHOHAb-
HOTO Pa3BUTHUS ABIACTCS TO OOCTOATENILCTBO, KOTOPBIM KaX bl paiioH, He3aBUCHMO
OT pa3juvMid B YPOBHAX, PACNONATAET.

“o1¢) YPOBHM IKOHOMMYECKUX PAOHOB CIYXAaT OOBLEKTUBHBIMKM pamMKaMu st
PErMOHANBbHOrO pa3BuUTUS (T. €. JJIS PErMOHANBHOTO MJaHa, KOTOPBIA CYMMHpYeT
CBSI32HHBIE C 3TUM NPoOIeMbt). B OTAENbHBIX CIIy4asiX PETMOHANIbHBIMU NJ1aHAMM OX-
BA4YE€HO HECKOJBKO -MUKPOPAHOHOB (HAMpUMeED: PErMOHANBHBIA MjaH manuH JlyHas
win Tuccbl.) ITO HE MPOTHBOPEUMT BLILLIEMY NMPUHLMIY, TAK KaK PErMOHAJIbHOE pas-
BHUTHE M B:3TOM CJly4ae CIUTAETCA C PA3JIMYMAMM, M MOKET OMHPATLCA HA PACKPbi-
TYIO Y CBOIHYIO OUEHKY HPUPOAbLI B IKOHOMHUUECKOI reorpaduu.

. Yka3zaHHble MOMEHTHI SBJIAKOTCS T€MH BakKHEHINMHU 061aCTsIMM, IAe MCCIENO-
BaHMS-TIO IKOHOMHKE PAOHOB M PETHOHAJIBHOE Pa3BUTHE conpukacatoTces. TakcoHo-
MuYecKie ypOBHU PAOHOB, XOTS OHM HE TOCTPOEHBI APYT HA APYra B BUNE NHPAMHIbL
(3Ta cucTeMa HAMHOIO CJIOXKHEeE), BCE TAKH PacKpbITHE, O3HAHUE CAMON MAaJIeHbKOMH
eQUHMLLI — MHKPOpaiioHa, FOMOTAeT B MMOCTPOEHUH-BCEH CHCTEMEI, M KaK BbILLE YyC-
TAHOBUJIH, 3a0JHO B psme 00JIaCTeH MOXHO €ro MPUBECTU B CHHXPOH € LEASAMU PEru-
OHAJIBHOrO Pa3BUTHUA.

PernonafipHOE TUJIAHUPOBaHUE HpaKTH‘{eCKM MOXET HCNOJIL30BATHCI BCEMU
TpeMs ypOBHAM# pailoHOB, U3 pa3IkyHbIX Lenelt. 1o uccenoBanMaM, IPOBEACHHBIM
Kadeupoii DxoHoMuuecKoil reorpadun 11t TePPUTOPHAJIBHOIO TUIAHHPOBAHUS OTI-
THUMAJIbHBIM YPOBHEM, ABJIAETCS ME30PaiioH:

i— COOTBETCTBEHHO OTPAXAET PA3NIMUMs MEXAY PAa3HBIMH O6JIaCT${MM CTpaHbl,
NpH ITOM CJIHIIKOM HE pa3apobIseT UX B BUIE MO3AUKOB,

— HIDKHUE YPOBHU JAIOT-MEHBLIE BO3MOKHOCTEH K HOPMUPOBAHUIO BHYTPHOT-
pacieBbIX MpOTOPLUA PallOHOB, TakK, KaK 4YUC/IO OTpacieil MeHbllle, COeHyaan3auus
CHibHeE, TOITOMy B CiIyYae MHKPOpPaHOHOB CONOCTABJIEHHE CJIMLIKOM HMCKaMXEHO.

— -CornocTaB/ieHe IKOHOMHUYECKUX JoKa3aTeNed paioHOB AaeT CaMyl peallb-
HYIO KAPTHHY Ha ME30YPOBHE, B ClIyYae MHUKPOPaHOHOB pa3nwma CIIMILIKOM BEJIUKH,
TI03TOMy MeHee MPHIOAHbE AJIA CONOCTABJICHUA, .

— VYCTaHOBJIEHHEM TEPPUTOPHANABHBIX KOHTAKTOB MEX/y OTPacIsMH He y4u-
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THIBAIOTCA TTOJIHOCTBIO [PAHUIBI PAHOHOB, OJHAKO HA ME30YPOBHE XOPOLIO MOXHO
CYMMHPOBaTh.

— BrIpasHMBanue B NPONOPLUHOHATLHOM TEPPUTOPHATIBHOM PA3MELLUEHHU MPO-
HU3BOJCTBEHHbBIX CHJI IPOKUCXOIUT HA YPOBHE MOJCEKTOPOB M ME30OPAHOHOB, 3T4 3aKO0-
HOMEPHOCTb HE OTHOCUTCS K MUKpOpaitoHam.

— Pa3BuTHe permoHanbHBIX HEHTPOB 3aBUCHT U OT (YHKIUH, U OT Kpyra npH-
TSDKEHWH, ITOCJICAHHI NMPEYBEJIMYMBAET YPOBEHb HOJICEKTOPOB.

— OLeHKa KOHOMHYECKHX U TPUPOIHBIX YCJIOBHII PErMOHANBHOTO POCTa ca-
MYIO peajIbHYIO KAPTUHY DHCYET Ha YPOBHSX MMOJCEKTOPOB M Me3opaiioHoB. B cayua-
SIX MHKPOPaHOHOB U aIMUHUCTPATUBHbLIX €AWHHL UCKaAXKEHHE CHIIbHEE.

— PasButTHe TexHHYecKOH WH(PACTPYKTYpBl HA€ABUCHT OT IPAHHUL] PAHOHOB,
OIHAKO OLIEHWBATH €0 KOHTAKTOB C MPOU3BOJACTBEHHBIMHU OTPAC/ISIMH, BO3IEHCTBHE,
Jiyullle BCETO HA YPOBHE MOACEKTOPOB M Me3opaitoHos. Ha ypoBHe moAceKTOPOB psx
TakuX NpobjieM OYEBHAHBI, KOTOPbIE HA YPOBHE Me30palOHOB CMBIBAIOTCH B CPEJ-
HHUX MOKA3aTENbIX IKOHOMUKH.

— YpoBeHb pa3BUTOCTH, CTPYKTYpa, NPHUPOJHBLIE YCJIOBUS M T. I. CENbCKOLO
XO34MCTBA.

— Hcmonp3oBaHue, Nepeciioiika, BOCIPOM3BOACTBO paboueit cunbl pucyer 6o-
JIee TOYHYIO KapTHHY Ha YpOBHe MOACeKTOpoB. Ha ypoBHe Me30paiiOHOB cpeaHUMH
MoKa3arTeJaMHu TCPPUTOPUHAIILHBIC PA3JIMYHA ITPHUKDBITHI.

— Bonee TOYHO MOXHO HAWTH MOAXOA K PA3BUTHIO CETH HACENIEHHBIX ITYHKTOB
Ha YpOBHE TMOACEKTOPOB M MHUKPOPAaMOHOB, TAKMM BOIPOCOM, HAMPHMEP ABAAECTCH
BOIPOC XYTOPOB, MAJIOUUCIEHHBIX CEJI, KOTOPBIH CYLIECTBYET T€ PPUTOPHAJIBHO OYEHD
U PepeHIMPOBAHO.

— VcnoBust KU3HU HaceaeHus, oObI4au, obecneyeHe B 00JaCTH NPOCBELLIEHUS
M KyJIbTYPbI M T. 1. ITOKa3bIBAIOT CYLIECTBEHHOE OTKJIOHEHHE 110 TEPPUTOPHM, UME-
FOTCA pa3jnyds U B criocobax pellieHHs CyLiecTBYroUHxX npobirem. Coaxa mezopa-
HOHOB MOKPBIBAET 3TH OYEHb BaXKHbIE OOCTOATENLCTBA.

MukpopalioHbl IJIaBHBIM 00pa30M IOMOTAKT PerHOHAILHOMY MUIAHUPOBAHHIO
B TOM, YTO HMH OTpPaXeHbl TaKUE 3KOHOMMYECKHe W OOLIeCTBEHHbIE TIPOLECCHI, KO-
TOpPBIEC HA BBICIUUX YPOBHAX TPYJHO OLIYTHMBI, HECMOTPS HA 3TO 3HATH O HUX 00%-
3aTeNIbHO.

[ToacyMMHpysT MOXHO C/AeNaTh BbIBOMA, YTO HCCIENOBAHHE TAKCOHOMHYECKOrO
MOCTPOEHUA IKOHOMMYECKHX PaifOHOB M PACKDPHITUE B3AMMOCBA3EH CrMOCOOCTBYIOT
JanbHeHIeMy YIyHYIIeHHIO TEPPUTOPHAIBHBIX NPOMOPUHMI MPOU3BOACTBEHHBIX CHII,
Jlajiee pellieHHIO MPOTUBOPEIUH, CYLIECTBYIOLLUXCS B IKOHOMHYECKOH CTPYKTYpeE pas-
HbIX TEPPHTOpPHUIL.
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IOIILITKA HA OLIEHKY HEKOTOPBIX TPUPOJHBIX VCJIOBMIA
C TOUYKHU 3PEHUSI SKOHOMHUYECKOI TEOTPA®UU
Nno NPUMEPY ME3OPAMOHA JIDJI-ATBOEIIA

P. Macapow — M. Pyan

[Toa mpUpOANHBIMH YCNOBUAMYU TIOHUMAOTCS Te NPUPO/HBLIE HOraTCTBA OKpPYXKa-
IOLIEH Cpeflbl, KOTOPbI€ H3BECTHLL M UCMOJIL3YEMbI OGLIECTBOM Ha JAHHOM YPOBHE
NPOH3BOAUTENBHBIX CH M NPOW3BOACTBEHHBIX OTHOLUEHHWI. 3HAYUT, IOHATHE TIPU-
POAHBIX YCTIOBHI HCTOPHUHYECKH H3MEHSAETCS BO CBOEM COAEPKAHHH CO BpeMeHeM. M3-
MEHEHHUE B COEP)AHHU MOHATHSA IPOUCXOAHUT TIOTOMY, YTO MEHSAETCS M KPYT M3BECT-
HBIX M KCIOJIb3YEMBIX 06LECTBOM NPUPOAHBIX 6oraTcTs. EctecTBenHo, uTo B3auMO-
"CBSI3b MEXy OOLLECTBOM M NPUPOLOH 3aBHUCHT — KaK B KOJIMYECTBE TAK U B KAYeCT-
B€ — M OT NO3HAHUA M MCIIOJIb30BAHUS 3TUX NPUPOAHBIX GoraTcTs. Benencreue pas-
BUTHS ODLUECTBEHHBIX H 3KOHOMMYECKMX OTHOLUEHWH M BO3HMKHOBEHHA BCE HOBBIX
M HOBBIX BO3MOXHOCTEH B HayKe U TEXHUKE TOTPEOHOCTHL B NMPUPOAHBLIX HOraTcTB
(B TOM YHCie M B IPUPOJHBIX Pecypcax) Mo KOJMYECTBY BO3PACTAET GOJbLIMM TeM-
noM. ViMest B BUy OrpaHM4eHHOCTb 3THX NIPUPOAHBIX PECYPCOB, BONPOCHL O LIEJIECO-
-06pa3HOEH IKOHOMMH NMPHPOIHBIX GOraTCTB M PALMOHANBLHOM IIAHMPOBAHHM MX MC-
NOJIb30BAHMS CTAHOBATCA BCe Oobliue M OOJiblle 3HAYHTENBHBIMH B HALUH JIHH.
B npouecce pasyMHOro Xo3sHCTBOBaHHMSA OCHOBHBIMH LIAraMU SIBJISIOTCH MEPECYET
NPUPOJHBIX PECYPCOB U OLIEHKA MX C 3KOHOMMYECKO# ToukM 3penus. Uccnenosaunue
U OLIEHKAa MOIYT OBITh NMPOU3BEAECHBI C PA3JIMYHBIX TOYEK 3peHUs. MBI nonblTaeMcs
nepevecTs U OLEHHTh NMPUPOJHbIE OOraTcTBa ¢ TOUYKH 3PEHHMS IKOHOMHUYECKOM reor-
paduu. DKOHOMUKO-IreorpahHyecKuil MOAXON CYUTAETCA BAXKHBIM IS TOTO YTOGBI
MOJIYYUTh PE3YNbTaThl C MOMOLIBIO NEpecyeTa NPUPOAHbIX 6OraTCTB, KOTOPHIE SIB-
JAFOTCA CYIIECTBEHHBIMU (AKTOPAaMH 3KOHOMMYECKOrO pa3BMTHS. DTHX pE3y/bTa-
TOB MOXHO JOCTHYb TOJIbKO B TOM CJly4ae, €C/IM HCCICAOBAHMS AN OLEHKH K nepec-
4€Ta MPOU3BOAATCS O YPOBHAM 3KOHOMUKO-TeoT pauyeckux equHull. B uensx atoro
M C Y4ETOM HEOTBEMJIEMOCTH 3KOHOMUYECKUX PAaiOHOB, MepecyeT HAYHHAETCS ¢ Han-
MEHbIIEH 3XKOHOMWYECKOH €MHULIBI — ¢ MHKPOPaHoHa —, H B MOPSA/IKE MEPEeCUUThI-
BaIOLIMX LIATOB NPUBOJUTCA K YPOBHIO HAPOJIHOIO XO35CTBA. DTUM METOAOM OLEH-
KH «CHHM3Y BBEpX» OOecreuBaeTCs, HA CAaMOM [Jgelie, OrPAHUYEHHE IKOHOMHYECKOTrO
XapaxkTepa Kpyra AeACTBMS OTAEJbHBIX MPHPOAHBIX pecypcoB. OnuH U3 Haubonee
3HAYUTEJILHBIX (PAKTOPOB MIIA TUIAHOMEPHON 3KOHOMHMM MPHPOAHBIX BOraTCTB Ipes-
CTaBJISETCA 3THM METOIOM, 10 KOTOPOMY OUYEBUAHO, YTO NPHPOLHEIE PECYPCHI C He-
OMHAKOBOH CHJION NEHCTBYIOT HA IKOHOMMYECKHE EMHHIIBL PA3JHYHOIO YPOBHA M
C OTPAHHYEHHOW TEPPUTOPUEH.

Kpome xonmuecrseHHOTO aHanu3a ofpawaeTcs BAUMAHME W HA B3aUMOOTHO-
LIEHME KAYeCTBa 3aMacoB C UCMOJL30BaHHOCTbIO. CTeneHb HCNOb30BAHHOCTH M MC-
.NONB30BAHUS TIPUPOAHBIX PECYPCOB ABJAETCH PELIAIOLUHM tpaKTopOM ;um JansHei-
uiero OpMHUPOBAHUS IKOHOMUYECKON CTPYKTYPhI CTPAHBI.
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Meton

CyLIHOCTb MIPEACTAaBACHHOIO METOJA COCTOHT B CTAHAAPTU3HPOBAHHOM CHCTEME

oLeHKkK B Gajutax. Huxe cieayeT KOHKpeTU3MPOBAHHAS Ha OTHAEbHBIC NPHUPOIHLIE
pecypchbi CUCTEMa OLEHKH.
1. IToje3Hble MCKOMAaEMble, UMEIOUIMECS B MUKPOpaiioHe [Aal0T BO3MOXHOCTb AL
OLIEHKH B 6aJl/IaX Ha OCHOBE X POJIM B IKOHOMMYECKMX paiioHax pa3IMyHOIo YPOBHS.
Maxkcumaasroe unciao (10 6aJLI0B) MONYYHIH T€ MUKPOPAHOHBI, KOTOPEIE UIPAIOT
3HAYMTEILHYIO POJib B POU3BOACTBE KAKOTO-JIMOO ChIpBS. DTOT hakT M B MHKpOpaiio-
He SIBJIIETCS BAXHBIM MPUPOJHBIM YCJIOBHEM JJISl JHHAMMWYECKOIO Pa3BUTHS XO3si-
CTBa, CIIOCOOCTBYIOLIMM MOTEHIMABHO U PaKTUYECKH PETMOHAIILHOMY POCTY 3KOHO-
MUKH. 7 BaLJI0B [OJIYYHIH MIUKPOPAKOHBI, YAOBJCTBOPAIOUIAE TOTPEeOHOCTAM ME30-
paiioHa B JAHHBIX MMOJIE3HBIX KCKONaeMbIXx. MUKpopaHoHbI, 0OecneYrBaroOe CHIPHEM
NOTPeOHOCTH MOApaiioHa, NOayYnnn 4 6aina; 8 MHKpOPaifOHBI, MOKPBIBAIOLLIKE TOJIb-
KO CBOIO MOTPeOHOCTb B 3THX NOJIE3HBIX MCKOMAEMBIX, ITOIy4Han 1 6a.

Otletika ObLIa NPOBEACHA, B YACTHOCTH, U [UISI HOCUTEJIeH SHEPT WU U CTPOHTE/1b-
HbIX MaTepHaJioB. ’

2. 3amachl BOABI K UX HCMOJIb30BAHHOCTH. I1pH OlieHKe OTAEIBHO OblIN aAHATH3HPO-
BaHB! HaA3eMHble, MTOA3eMHbIE, [PYHTOBbBIE, CIOUCTbIE U TepMaJbibie Bogel. Ha oc-
HOBS JaHHbIX ExegHeBHHKa O 3amacax BOAHOro xossiicrsa (Bu3k3cieTrasmanibko-
Jan DBKEHLB) OBLIO YCTAHOBJIEHO KOJIMYECTBO (3amac) HaA3eMHbIX, CJIOMCTHIX H
rPYATOBHIX BO Ha | kKM% OCHOBHbBIX €AUHMI' OT/E/IbHBIX BOAOXO3ANUCTBEHHDbIX TEP-
puTopwii (B masbHeiiuieM obo3navaeTcst OykBamu BXT). 3anachl A OCHOBHBIX €1H-
Huu BXT 6b11u U306paxeHbl HA KapTe, a MOTOM IO KapTe OBLIM OTpeAesieHbI Mpo-
LIEHTHBIC OTHOLLEHUS TEPPUTOPHI OCHOBHBIX €AHHHUL, ITPUHAMAJIEKALLUX K KATErOpHU-
aMm I, Il v T. ., K TEPPUTOPHIM OTAEJbHBIX MUKpopaioHoB. [Tocne 3T0r0, HMesd B BU-
[y OTHOLLUEHKS TIO pa3Mepy 3TUX TEPPUTOPUIA U 3aMmacoB BOAbI, a 6eps WX yaeNbHBIH
BEC, MOXKHO OBUIO YCTAHOBUTE OLIEHKY 3THX KATErOPUHU C TOYKU 3pEHUS MUKPOPAHOHA.

[MogoOHBIM MeTOIOM OBLT aHAJW3UPOBAH W MCIOML30BAHHOCTL 3aMaca BOIBL
B 3TOM ciyuae oleHka Kareropud Obina 3agaHa yNelIbHbIM BECOM, PACCHHTAHHBIM
M0 OTHOLLEHUIO CTENEHW UCIIOIL30BAHHOCTU BOJAHBIX 3aMacOB B OCHOBHEIX €IHHH-
12X K TeppUTOPHIM MHUKpPOpaiona ¢ pa3itiHoi UCNOJIb30BAHHOCTRIO 3A11aCOB BOBI.

B mepBy0 XaTeropuro BXOAAT T€ MHKPOPAHOHBI, B KOTOPBIX 3aMac BOABL Hau-
OOJIBILIMI, a2 B YETBEPTYHO — T€ MUKPOPAHOHBI, B KOTOPBIX KOJHYECTBO BOJIbI HAHU-
MeHblee. C TOUKM 3PEHUs OLEHKK UCIOIb30BAHHOCTH MOPARoK o6paTHeid. KaTero-
PHM IONYMUIK ClIexyrouuue ouenky B 6annax: [ kateropus — 10 6annos, II katero-
pust — 7 6awios, I11 kareropus — 4 6asna, IY kareropust — 1 6ayur. M3-3a 6onbioi
JnddepeHUMAME JUTS OLEHKH 3aMaca rPyHTOBOM BOAbI OBUIM YCTAHOBJIEHBI 5 KaTe-
ropuii ¢ 10, 8, 6, 4 u 2 6antamd. MukpopaifoHBI ¢ TepMaJIbHON BOAOH OBIIH KaTerc-
pU3MPOBAHBI HA OCHOBE BCKPBITOIO O0BEMAa M TeMIEPATYPHL TepMaanon BOMBI
(BuaHO B Tabmauax 1 u 2).

Hau6onee 61aronpUATHEE THAPOJIOTHYECKHAE YCIOBUS HMEIOT T¢ PAHOHBL, B KO-
TOPBIX MOXHO OBbUIO GBI HCMO/Tb30BATH OFPOMHOE 34MaChl BOJALI, HO HCIOJIb3YeTCs

1 QOcuosuble eguHHUBL BXT Oblm# ycTaHOBIEHbI OPraHaMH BOQHOTO XO34HCTBA C YYETOM CUI-

DONOTHYECKAX M THAPOTEOrpadUyYeCKAX OcOoOEHHOCTEH, B OCHOBHBIE €OMHMILI BXOAST HEOTBEM-
JIEMbIE TEPPHTOPHH, OTTHYAIOIMIHECS OT APYTHX oxpyxca}oumx MX [HHL HA OCHOBE TUAPOIOTH-
YECKHX M TMIAPOTEOIOFHYECKHX OCODEHHOCTEM,
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Tabnuua |. Koauuecmso 600st
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Konuyectso KonuyectBo Konuuectso
] FPYHTOBBIX CJIOMCTBIX HaA3EeMHbIX
Paiions! BOI B % Ka- BOAB % BOA B %

TeppuTOpHit Tero- | Tepputopuit Kate-| Teppuropuii

L, 1L, UL, IV. V. pus| L, IL, L, IV. ropus | L., LI, 111, 1V,
Muxkpopaiion Ceren — —— 68321IV.] 47 33 — 20 1. 50 — 49 t 1.
Muxkpopaiion CenTel —— —100 —IV.| 6436 — — L | 73 — — 27 1L
HNoapaiion YOHT'PALL ——— 78221V.| 5334 — 13 1L 57 — 3310 11
Muxkpopaiion Knukynranaws — —— 1387 V.| 96 — — 4 1. 34 — 2343 L
Mukpopaiion bas 59 8— 132 L|100 —— — 1. 10 52 — 34 1.
Mukpopaiton Keukemer S5—— 2471 V.| 51 — 16 33 1L 15 — — 85 111
Tonapaiion BAY 22 3— 13621V 83 — 512 1. 19 18 8 55 1l
Mukpopaiion Opourraza — — —100—1V.{ 39 — 47 14 1. 100 — — — 1|.
Mukpopaiion Bekeuruaba ——— 62381IV.| — 2964 7 IIl. [100 — — — L
Toppaiion BEKELI — — — T72281V. 92260 9 III. (100 — — — L
Mesopaiton dan-Anstenn 10 | — 47421I1.} 54 1520 11 I 53 81227 1
Tabnwuna 2. Hcnoavzoeannocms 600st

Hcnonb3osannocts | Mcnonbs3oBannocts | Ucnoab30BaHHOCTD

IPYHTOBBIX CIIOUCThIX HaA3EMHbIX

Paiionnt BOA B % BO& B % oA B %

Tepputopuit Kare-
1., 1., HI,1V. ropusa

Tepputopuit  Kare-
I, 1,11, IV. ropus

Tepputopuii  Kare-
LTI, IV, ropus

Mnukpopaion Ceren
Mukpopaiion Centew
Toapaiton YOHI'PA/J]
Muxkpopaion KuwkyHranauw
Muxkpopaiion Keukemer
Muxkpopaiion bas
INoapaiion BAY
Miuxkpopaiton Opowrasa
Muxkpopaiton bekewyaba
Toapaiton BEKELIL
Mesopaiton Jan-Anstens

32— — 68 IL
— — — 100 IV.
22— — 78 1IV.
40 — — 60 IIL
16 — 10 74 V.
63 — — 37 1L
40 — 3 57 1L
— — — 100 1V.
83 —17 — L
53 — 13 24 1L
30— 5 65 L

3520 17 28 1II.
15.48 — 37 IIL
28 31 1l 30 IIL
9 — 1 — L
64 — 20 16 1L
100 — — — L
8 — 10 2 1.
48 38 14 — 1I.
87 — — 13 L

7% 9 3 9 IL
67 11 913 1IL

Iv.
Iv.
1v.
1.
HI.
Iv.
HI.
1V.
Iv.
IV.
L.

— 1
27
— 10 90
— 32 31 36
— 15 47 38
-— .86
26 54
— 100
100
— 100
14 77

99
73

TOJIBKO UX YACTh. DTH PaifOHbI MONYYUIM MAKCUMANbHYIO CEOJIHYIO OLIEHKY B Oalliax.
B >tux pailoHax Bola fBAsieTCA AHWHAMHUYECKHM (PaKTOPOM MPUPOABI, CMOCOOCTBY-
10LMM Pa3BUTHIO M COOPYXEHHIO oTpachei, 1pebyrouux Boasl. Hao6opor, B paiio-
Hax ¢ 6ONBIIMM 0OBEMOM BOBI, HO ¢ OOJIBLION HCNONB30BAHHOCTHIO BOAHBIX 3amna-
COB, BOJAA HE ABASETCA NMHAMHYECKUM HaKTOPOM, TaK KaK B HUX 3aMachl BOIABI U UX
MCNOJb30BAHHOCTb YPABHOBELIMBAIOTCS, 4 COOPYXEHUE HOBBIX OTpachieii, 1pebyro-
LUMX BOJBI, YCTPAHAECT PABHOBECHE H BBI3BIBAET HEAOCTATOK BOALI, U TOJLKO ¢ 60kL-
ILIOW 3aTPAaTON MaTepHaJIbHBIX CPEACTB MOXHO WX 3aNOJIHATH.
3. IMouBeHHbIE YCIOBHS OLEHHBAKOTCS HAa OCHOBE KaueCTBEHHBIX MoKa3saTenei. B uen-
AX OILEHKH, NAPHEpEeHIHPOBAHHOM 110 TEPPUTOPHANBHBIM OCOOEHHOCTSAM KA4YeCTBa
M NPOAYKTHBHOCTH TOYB ( HCMOJIL3YS KapTy uccaenosateied @. Mams n JI. Crou
Tlousosenyeckoro wHctuTyTa AH Benrpun ot 1972 r.) Owina cocTaBieHa Kapra.
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Ha xapre xateropum u300paxeHbl OTHOLIEHHEM BEHIEPCKOW NOYBBI ¢ HaMJy4lled
NPOAYKTHBHOCTBIO K €CTECTBEHHOH NPOAYKTHBHOCTH JaHHOro Buaa mousbl. Judde-
PEHIHPOBAHHOCTL OTAENIbHBIX KaTeropuid (Ka4eCTBEHHBIX KJIACCOB) O3HAYAET, 4TO:
NMoYBa, B KOHEYHOM CHeTe, ABJAETCS (PAKTOPOM MHKPOPAHOHHOTO YPOBHS, HO MOXHO
€€ OLEHUTb H C TOYKMU 3peHMUsl paifOHOB BbicLIero ypoBHs. OLeHka KaTeropuit MUKpO-
paiioHa ObLa onpesesieHa HA OCHOBE OTHOLUEHUS TEPPUTOPHAILHBIX YYACTKOB K TPEM
HaWJyvlnM kavecTBeHHBIM kiaccaM (1, 11, 111), crenyroumm oGpazom:

Kamezopusa 1: OTINMYHAS, OTHOLUEHUE TCPPHTOPUM pajioHA K TPEeM HAWIYYLLUM Ka-
4YeCTBEHHBIM KJaccaM cBuiuie 70%. ‘

Kamezopusa 2: XOpollasi, OTHOIIEHHe TEPPAUTOPUM palioHA K TPEM HAMJIyYLIMM Ka-
4eCTBEHHBIM KjiaccaMm mpeactasasier S0—70%.

Kamezopus 3: CpeAHsisi, OTHOILUEHUE TEPPUTOPHUM PaoHA K TPEM HAWIJIYHYLIMM Ka-
yecTBEHHBIM KjaccaM — 30—50%.

kamezopus 4: cnabas, OTHOLLEHHE TEPPUTOPUH pallOHA K TPEM HAWAYHLIMM KayecT-
BEHHBIM kjaccaM Huxe 30%.

Paiionsl nepBoil kareropuy nonyuyunn 10 6annos, paitoHbl BTOpPoO kaTeropun — 7
6asioB, paliOHBI TpeTeil kaTeropud — 4 Ganna, a paliloHbl YeTBEPTOM KaTErOpUH —
1 6ama (Tabanua 3). .

CaMbie BaXHble MPUPOIHEIE YCIOBUSA (PeCYpPchl) IKOHOMHYECKUX PaHOHOB ME30-
pajiona [I3n-Anbdenna MoXXHO XapaKTepH30BaTh CBOJHOH oueHkoi B 6annax. Mak-
CMMANIbHOE 3HAaYeHUE OLEHKM Ajig oaHoro paiiona — 100 6annos. CooTBETCTBEHHO
ITOMY:

— OTJMW4YHBIE MPUPOAHbLIE YCIOBUS MMeET TOT pailoH, koTopwlid monyunn 76—100
6atoB. DT PAOHBI XapaKTepU3yroTCS MAKCHMAIbHBIMH 3HAYEHUSAMM OLEHKH
C TOYKY 3pEHUS MHOTMX (JaAKTOPOB NPHPOABI, & OCTalibhble (PaKTOpPHI OlleHHBA-
10TCA CBBIlIE CPEQHErO.

— XOpOoLUKe TIPHPOAHBbIE YCJIOBUS UMEIOT Te PAaMOHBI, ¥ KOTOPBIX CBOAHOE 3HAYEHHE
56—75 6amnos. 3mech, HapsAY ¢ OAHUMU BHIJAKOLIAMHCH HaKTOpaMHM MMEITCH
NPUPOAHbIE HOTATCTBA CPERHETO 3HAUCHHS.

— cpelHHe TNPUPOAHbIE YCAOBUS NPEJACTABIASIOT Te PaiOoHBl, Y KOTOPBIX OLEHKA

Tabnuua 3. [Tpodyxmuenocms nougst

L, 1L, IIL, 1V., V., VL,
Paitonsl ‘ Kare-
KaYCCTBEHHBIC KIACChi B % | ropus
TeppuTOpHii
Muxpopaiion Cerex 15 5 15 25 30 10 3
Muxkpopasion Cenrewr — 15 50 20 — 15 2
Honpaiton YOHI'PA 7 10 33 22 15 13 2
Mukpopaiton Kuuikysranaut — 10 5 — 40 45 4
Mukpopaiion bas 5 — 70 10 — 15 1
Mrukpopaiion Keukemer — 3 25 8 30 34 4
Moppaiion BAY 1 4 33 6 23 33 3
Muxkpopaiion Opouiraza 70 10 10 6 — 4 1
Mukpopaiion bekemyada — 20 45 10 5 20 2
Toapaiton BEKEII 35 15 27 8 3 12 1
Mesopaiion Jan-Ansdenn 14 10 31 12 14 20 \ 2
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31—>55 6annos. 3aech, B OCHOBHOM, MPUPOAHbIE HOraTCTBA HMEIOT CPEAHEE 3HA-
YEHUE UJIM MMEKOTCA HEKOTOPBIE MPUPOAHBIE (HaKTOPHI BBHICOKOIO M HEKOTODLIE
HU3KOI'O 3HAYEHHUS.

— CJabblec MPHPOAHbIE YCIOBUA XAPEKTEPU3YIOT PAHOHBI, HMEIOLIME OLEHKY HMXe
30 6asutoB. 3nech oueHKa TPHPOAHBIX (PAKTOPOB MPEACTABIIAET, OOBIYHO, HH3KHE
3HaYeHus B 6ajtax, ¥ MaKCHMYM OIHH (HaxTop MIPAeT BHIAAIOWYIO poJib (Tab-
auua 4).

Tabnuua 4. Ceoduvie 3nauenus oyennu 6 6ai1ax nPuPoOHsIX yea08uil

Konuuecteo Vcnomsso-
BAHHOCTh . ©
Tep- |Hocu-| 2 =
. x = x |manb-| Tenu | & 5
Paitousr 21 cno- | map- [ 2| cno- | £ ] wbte | auep- § g [MMousa
£ fueTbix | 3em- | © fucteix| 2 | Boast [ THu | 5 §' °
Z | son upix | £ | Bon | & 2 g §
2 = g o a
Mukpopaiion Ceren 41 10 7 4 4 1 10 10 1 4 155
Mukpopaiion Cenrew 4 10 7 1 4 1 10 I 1 7 )46
Moanpaiion YOHI'PA L 41 10 7 1 4 1 10 10 1 7 }55
Muxkpopaiion Kuwkyuranaur| 2| 10 10 41 10 | 4 1 10 1 1 |53
Mukpopaiion Basn 10} 10 7 71 10 1 1 1 1 10 |58
Muxkpopaiton Keukemer 2 7 4 1 7 4 1 1 1 1 29
Moanpaiton BAY 41 10 7 4( 10 | 4 1 7 1 4 |52
Muxkpopaiion Opouurasa 4 7 10 1] 7 1 10 7 1 10 |58
Mukpopaiton Bekeiryaba 4 4 10 10| 10 1 7 4 1 7 |58
Tloapaiion BEKEII 4 4 10 7 1 1 7 7 1 10 |58
Me3sopaion Hon-Anstena 6| 10 10 4 7 14 10 10 1 7 |69
Aunamus

a) [losesnsie uckonaemsie. B opMuUpOBaHUM HACTOALIEN FEOTIOTHYECKON CTPYKTYPhI
Han-Anbdenna peliarollyr0 pofib MIPA YEeTBEPTUYHBLIA NEPHOS MCTOPHM 3EMIIH.
ITaHHOHMYECKMM MOPEM, CTAHOBUBLLHCH MEJIKUM BHYTPEHHHM 03€pOM, GbLIO HAJO-
IKEHO ryCTOE OTCIOEHHE HA BapuilcKyckue (yHaaMeHbTabHbIe FOPBI, PA3JIOMAHHbIE
M ONyLUEHHbIE B OOJIbLIYIO INyOHHY. B 3anuBax HenpoBEeTPEHHOTO BHYTPEHHOIO O3€-
Pa, OTOABHHYBUIKMCH C CEBEPA HA IOT, HACJIAWBAJIOCH 3HAUMTEJILHOE KOJIMYECTBO MPH-
‘poaHoro rasa u HedTu. Ha moBepxHOCTH IpOTEKAIOUIME PEKH — MHOTOKPATHO U3Me-
HAst CBOE TEUEHHE M HHOT A B3pPEe3bIBAsICh B Hee U 00pa3yst Teppackl — HAKOMHIIM rpa-
BUH B CBOMX OTJIOXeHHAX. ITecuansle 6ypu mneiicTouena, MOKPHIBAs IECCOM TEPPUTO-
puu Iaa-Ansdenga, co3aaid OTIIMYHbIE COPTA MOYBLI. HaHOCHBIN pekaMu ecok ObLT
TIPOAYT B MApaUIeNbHO PachoJIoXeHHble Oyropsl Ha Mexaypeyube dyHast 1 Tucch.

BuIGOp MONE3HBIX MCKOMAEMBIX SBJIIETCS YPE3BBIMAHHO Y3KMM B paiioHe Jl3,1-
Anbdenne, HAXOAATCS TOJIBKO MECTOPOXKAEHUS HePTH M NMPUPOJHOIO ra3a WIH He-
CKOJIbKMX BUAOB CTPOUTENLHOTO MaTeprana. O HAKO MECTOPOXASHUS HeTH U NpH-
POIHOro rasa MMeroT oblerocyaapcrseHtoe 3Havenve. [lonasasiouee GONLIIMHCT-
BO JdeT cereAckuil Mukpopaiion. Otcroaa BbIXOAUT noutu 2/3 pons odbema Beei
JoGbiBaemMoii Benrpueil nedTu. '
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Hob6biya HedTH B MuKpopalioHa Kuiukynranawe npeacrasaser okono 1/10 ce~
TreACKOro MHUKpopaioHa, BCe-TakM XapaKkTepu3oBaHA BLICOKOM OlleHko# B Gasmax.
3710 06BACHAETCH, B NEPBYIO OYepeb, €0 UCTOYHHKAMM MPUPOAHOTO rasa oduero-
CYyJapCTBEHHOIO 3HAYEHHS, U elle TeM, 4TO Pa3BEJOYHLIMM CKBAXMHAMH BCKPBITHI
BCE HOBBIE M HOBBIE MECTOPOXACHHUA, obecreunBatouiue BO3IMOXKHOCTH AJisl PABHO-
MepPHOM 100N IPUPOJHOTO Ta3a. .

B Mukpopaiione Opoliurase Toxe noObIBaeTCS IPUPOAHBIH ra3, HO 3anackl K 10~
Obilua ee MeHblle, YeM B MUkpopaione KuiikyHranaiue, a ynorpedsisercs oHa, B 110-
JABJIAIOLIEM KOJIMYECTBE, B MoApaiioHe bekeuwle, urpas 3HAYUTENbHYIO POJIb B pa3-
BUTHHU NTPOMBILLIEHHOCTH TopoaoB Opolurassl ¥ bekeuryadsbl.

3uaunT, Me3opaiton pa-Ansdenn spngercs oNHUM U3 Hanbosee 3HAYUTEABHBIX
paiionoB n00bIuM 3HepTHU. [JoObiBaeMbIe yrieBOAOPOAL! KpoMe o0LeTocyaapCTBEH-
HOrO 3HAYEHHS UTPAIOT PELUATOILYFO POJIb U B PA3BUTHH U B OCYLIECTBIICHUM CIelHa-
nu3auuu paiionos /13- Anwdenna (BuaHo Ha puc. 1).

Cpenu npovrx MOJIE3HBIX UCKOMAEMBIX B Me30paiione UMEKTCA TOP(h U HEKOTO-
Pble CTPOUTENIbHbIE MaTEPUAJIBI, B OCHOBHOM, TpaBHi ¥ necok. [1pumenenmne crpou-
TeNbHBIX MAaTEPHAJIOB UMEET MeCTHOE 3HAYCHUE W JOXOOUT TOJILKO A0 NOAPAHOHHOTO
ypoBHst. O0beM 100BIYH MaJIeHbKHH, JOObIBaeTCs, B OCHOBHOM, B Kapbepax CelbCKO-

N I 2
ns | 1 — VE=S
v. I

Puc. 1. Hocutenu 3Hepruu
1= rpanuua nogpaiona 2= rpavKua MUKpopajifoHa
TEPPUTOPHS TIEPBOTO COPTA AJIA UCCIIEOBAHUSA
II= TeppuTOpHS TPETHErO COPTA AJIS KCCNEAOBAHUS
1l = teppuTOpHs, Tae H00OBIBaeTCA MPUPOAHBINA ra3
IV = teppuropus, rae nodsisaercsa HedhTh
V= teppuropus, rae xodwiBaercs Topd
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XO3HCTBEHHOW COOCTBEHHOCTH, B KOTOPBIX TEXHHUYECKHUH YPOBEHb SBJISETCS HU3KHM.
Hekoroprie niecuanbie xonMser mMexaypeubs JyHast 1 Tucchl MOKPBHITEI IECKOM, NMPH-
TOAHBIM IS CTEKJIOAENHS, HO ero YnoTpebaeHue B MPOMBILLIJIEHHOCTH €l1€ HE TIPeT-
BOPEHO B )H3Hb, B IEPBYIO OYEPEIh IOTOMY, YTO 3TH TEPPUTOPHHU HAXOLATCS B 3aI0-
BenHHKaxX (puc. 2).

Puc. 2. CrponTenbHble MaTepHATIBL
1= rpausuua nogpaiiona 2 = rpaHuua MMUKpopaiioHa
a= necok b = rpasmuii C= rJiMHa d = M3BeCTHAK

6) Haozemuvie ¢0dsi. Haubonee HanexnbM (GaKTOPOM BOJAHOTO XO3SHCTBA B 3TOM
paHOHe ABJIAETCA 3anac HaA3€MHbIX BOJ. 3amnacaMu IPYHTOBBIX BOJ NOKPBIBAKITCA
TOJILKO 3aMpPOChl OTAE/bHBIX CEMeil UM HEGOMbLUMX KOJUIEKTHBOB, CIOMCTHIE BOIBI
YAOBJIETBOPSIIOT 3anpocaM H 00Jibluero nocejeHMs, a HaJ3eMHble BOAbI obecreyu-
BAIOT BOJIOH NMPOMBILIJIEHHOCTb, CEJILCKOE XO3SHCTBO M HacejieHue. B paiione [aii-
Anbbenne Ayuait gaer 85—90% 3anace!l BoJbI, HECMOTPS HA TO, YTO 75% BOAOHOC-
HOCTH MEJIKMX BOJ HaJO 3aJePKUBATh NJis 06ecneyeHust BOLOM COCEAHUX CTPaH U AJis
OH0JI0rM4eCKOro paBHOBECUS PYCiIa, MCTIONb3YEMBLA 3anac BoAbl JyHas HeCkOJIbKO
pa3 boablue Beeit peunoit cetn Tucewr. Hecnywaitno, yro Mmukpopaiion Bas, BaoJib
HyHast, uMeeT HaubGonblLHe UCHOJIb3YEMBIE 3aMaChl BOABI U BOAA ABJIASTCS IMHAMMYE-
CKMM (DAaKTOPOM MPHPOAHBIX YCIOBHHA, CMOCOBCTBYIOLIAS U B HACTOSILUEM U B AaJib-
HEHWIEM Pa3BUTHIO OTpPACJ/ieil, TpeOYIOWIMX BOAB, 1aXKe, HAPSIAY CO CTPOHTEIILCTBOM
kxanana Mexay dydaem m Tuccoit, obecneuuBaeT BOMOH COCEIHHE MHKPOPAHOHBI
Kukynramaw u Ceren, rae BCJIEACTBHE 3TOIO CTAHET BO3MOXKHBIM MHTEHCHBHEE
YKperJieHue caJloBOACTBaA.
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Bornpeku Menee 3pauuTeNnbHON BOZOHOCHOCTH MEJIKKMX BOJ TPEX PEK 4pe3BBIYai-
HO GOJIbIIMMHA UCIOJIb3YEMbIMH 3aMACAMM BOMBL 06/1aaeT TeppUTOpUs Mexay Tuc-
coit, MapoweMm u KepeleM, BOLHbIE 3aMackl KOTOPOR MOBBILUAKOTCH 0OOBEMOM Npo-
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Puc. 3. icnons3yemelie 3amachl Haa3eMHbIx Bog, (1/cex)
1= rpanfua noapaifoHa 2 = rpaHu1la MMKpopaioHa
I= cepime 5001 I[I= 2001—5000 [1{= 1001—2000 IV= 0—1000
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Puc. 4. icnons30BaHHOCTb HAA3EMHBIX BOA (%)
I= rpanuua nogpaioHa 2= rpaHvlIa MHKpOpaioHa
I=0 = 2650 = 51—75 IV = 76—100
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Puc. 5. UcnioneiyeMsle 3anachl CIOHCThIX BOX (1/cek)
1 = rpanvua noapaiiona 2 = rpaHuua MHKpopaitoHa

1= caeruie 1501 11= 1001—1500 II[= 501—1000
IV = 0—500
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Puc. 6. Ucnonb30BaHHOCTD CIIOMCTHIX BOX (%)
| = rpanuna noapaiiona 2= rpaHKua MHKpOpaioHa
I=0-25 = 26—50 IIT= 51—75 IV= 76—100
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BEICHHBIX Y€Pe3 HEE U COXPAHCHHBIX B Hell Boa. Mcnonb3oBaHHOCTE BOAHBIX 32MACOB
MaKCMMaJIbHas, COOPYXKEHHE HOBBIX OTpacich, TpeOyroluMX BOAbI, HE PEKOMEHAY-
ercs (puc. 3, 4).

6) Iooszemuvie 600bi. cnomnb3zyeMple CIOMCTHIE BOABI B paiioHe [Ian-Anbdenge Ha-
xoasaTcst B HaHocax Jlynas u Mapoma, unun B CereackoM bacceiiHe apTe3sHaHCKUX
Boa. ['ycTeie ciiou rpaBust [ByX HANJILIBOB O0ECMeuMBalOT OOMIILHBIA 3anac BOAbI.
D10 00BACHSCT BBICOKYIO OUEHKY B 6ajuiax pailoHoB Buoab dyHas u Mapoiwa. Ce-
TeACKMM OacceiiH apTe3naHCKUX BOJ COCTOMT W3 MHOIUX cioeB. JloObiBaeMblit 06beM
CJLOMCTBIX BOJ MOKPBIBAET BOJOWM 3anpochl MPOMBILLJIEHHOCTH W HACEJIEHMA Topo/ia
Cerena, naxe cHaGXaeT OPOCUTENBHON BOJLOH H HEKOTOPBIE KPYIHBIE CEIbCKUE XO3-
AACTBA. Y POBEHb UCMO/Ib30BAHHOCTH CIIOMCTHIX BOJ Ha HAHOCHLIX TEPPUTOPHAX SAB-
JieTca HU3KUM, TToka B DacceiiHe apTe3HaHCKUX BOJ OYEHB BbICOK.

[Necuanas mousa mukpopaiiona Keukemera u neccosas zemns bekeu-Uananckux
XOJIMOB SIBJISIFOTCS TJIOXMMM y4dCTKAMH C TOYKM 3peHusi cHaOwenus Bojoi. Cio-
UCTBIE BOIbI HAXOAATCA B DONbIIMX T1yOMHAX, & MHOTO KOJIOALEB MUMEET OTPWLA-
TeJIbHbIA ypoBeHs aasiieHns. OHM CHADKAIOT NUThEBOM BOROH CENLCKUE NMOCENCHHA,
HO B OOJIbILIMX FOPOAAX BO BpeMd JIETHUX OE310K1beB NMOSABIIAETCA HEAOCTATOK BOIBI.

A
1
°

Puc. 7. 3anacbl TpYHTOBBLIX BOA
1= rpanuua noapaiona 2 = rpaHulla MHUKpOpaiioHa
I= cBrime 2501 = 1001—2500 HI= 501—1000
V= 201—500 V= nuxe 200
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Puc. 8. VIcnonb30BaHHOCTL 3aMacoB rpyHToBeiX Boa (%)
1 = rpanuua noapaiona 2 = rpaHuLia MUKPOpAHOHA
1= 0-25 II= 26—50 . II= 51-75 1IV= 76—100

B KOHLe-KOHUOB, 3TOT ME30PAHOH — NO CPaBHEHUIO ¢ APYTUMH Me30paioHaMH
CTPaHbL ~— XOPOLIO CHAOXKEH CNOUCTHIMU BOJAMH, H B HACTOsILLEE BPEMS He HYXa-
eTca B MMIOPTE MUTLEBOH BOALI, HO, BOMPEKH 3TOMY, HEJECOOOPA3HO IKOHOMHO
X035/HCTBOBATL BOAHBIMH 3anacaMu (puc. 5, 6). )

2) Ipyumossie goosl. VICTIONb3yeMOCTh B XO3SUCTBE TPYHTOBBIX BOX 3HAMHUTENBLHO
MEHbLIE HAA3EMHBIX WJIH CILIOUCTBIX BOA. [Tpy 3KOHOMUYECKOM IJIAHHPOBaHHHY MOXHO
TIPUHUMATH BO BHUMAHHE TOJIbKO 3aNachl BOAbI IPABHIHBIX Teppac PeK M MPOHexeH-
HbIX KoJloaueB G6eperor. B Jan-Anbdenne ronbko HamibiB JyHas obnagaet 6osee
3HAYHMTEJILHBIM 3aM1acOM TPYHTOBLIX BoA. B 6osee moxanuBoe BpeMs Ha mecyaHbIX
TePPHUTOPUAX TPYHTOBASI BOAA BO3BBILLACTCS, 4 B 0€340Xabe MOHUXAETCS, BCNEACT-
BHE 3TOr0 BOAOHOCHOCTb KOJIONIER ¢ FPYHTOBOH BOHONW HM3MEHYHBA. Y POBEHBH MC-
NOJb30BAHHOCTH 3aNaCOB FPYHTOBLIX BOJ BbicOk (puc. 7, 8).

0) Tepmanvrvie 600b. TIO HACTOAMM MO3HAHWAM GOJbLIE MOJOBHHBLI OOUNBLHBIX
3aMacoB TEpMalbHbIX BOI Benrpuu Haxoaurcs B8 Anbdenge v muury 2/3 andenackoro
3amaca umeetcst B [an-Anbbenge. D10 60raTcTBO TEpMabHbIX BOA OOBSCHAETCS 3HA-
YeHHEM reoTepMuyeckux yposHeil B 10-15 m. PasBenounbte ckBaXuHbl 1t NO6GBIYH
HedTH U vccilenoBaHUA AHA GacceiiHa BCKPBITH MHOTOYUCIEHHbBIE KOJIOAUb! TepMaiib-
HbIXx Boa. Mcrnosib3oBaHHe 3TUX 3aMACOB BCE €LUE HE3HAUMTESbHO, a4 IHEPrUs, Momiy-
YeHHAs U3 TepMaJibHbIX BOJI HAa CErOQHALLHEM YPOBHE TEXHHKHU Ype3BblYaitHO A0OpOra,
M, HaBepHOe, 3THM OOBACHSIETCS, UTO Beero 2-3% BCeX WMEIOLUMXCSt TEPMAJIBHBIX BOJ
HCMoNb30BaHo. (puc. 9)
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B N 1=1610 2:1220 322130 4L=2110 5=1300 6= 2420
>

Puc. 9. TepMmanbuble BOOB!
1= rpanuua noapaiona 2 = rpaHula MMKpOpaitoHa
a= cTond : Konoxel

e) Mousa. Tlousenubie ycoBus J3m-Ansdenna ouenb paznoobpasubr. UMeroTes on-
HOBPEMEHHO TOYBLI C HAWIYYIIEH X C HAMXYALLEH TIPORYKTUBHOCTBIO (MUKpPOPaOH
Opourraza v Mukpopaiion KeukemeT). KauecTBo MOUBBL HrpaeT 3HAYHTEIILHYIO POJib
B ()OPMUPOBAHUM YPOBHEN CeIbCKOr0 XO3SIHCTBA, HO B HALUM JHH €r0 MCKIYyYUTEJIb-
Hasl poJib nmpekpaTuiach. Iloysa B HACTOSILUEH IKOHOMMUYECKOH CHCTEME CUMTAETCS
OOHUM (haKTOPOM 3KOHOMHHM. BraronpusiTHele MOYBEHHbIE YCIOBUS SBJSIOTCH AMHA-
MuyeckuMu (dakropamu, 06ecneyuBalOUMMH CHELMANM3ALMIO U BO3MOXHOCTD AN
MOOUJILHOCTH CTPYKTYpPbI MPOU3BOACTBA, a HEOIATONPHUATHLIE TIOYBEHHbIE YCIOBUS
TPebyroT «HEeU30EKHON» CNeUMATIN3ALIMK LIt 00eCeYeHUst COOTBETCTBYFOLUUX YPOR-
Hel X03HCTBOBaHMS.

JubdbepeHUMpOBaHHOCTD TIOYB MO TeppUTOpUAM [[311-Anbdenna — u3-3a 60sb-
LMX TeppuTOpUiic Ooilee cnabumMu mousamu, ocoberHo B Mexaypedbe JyHas v Tuc-
obl B KeukemerckoM, KulukyHranaurckom u CereickoM MUKpOpaoOHax — IoKa3blBa-
€T 60JIbLLYIO AOJIIO CEIbCKOXO3SCTBEHHBIX TEPPUTOPHIL ¢ HeOIAronPUSTHLIMH NpPU-
POAHBIMM YCAOBUSIMH. EcTecTBEHHO, YTO 3HAYEHUS OLEHKU KATEropHil MpPOAYKTUB-
HOCTH 1104B 37eCh caMble Hu3kue (puc. 10).



TlonsiTKA HA OUEHKY HEKOTOPBIX NPUPOAHBIX YCIOBUHA : 69

IN

rored
1
T
T
t
'

peamas
B ges

/ T hittasia
7 =4t
// i e
7

82

a2t
i
.

<
i

: Y oy : B ovil]
/ I —— Wy

Puc. 10. ITouBa
1= rpaHuua noapaiioHa 2 = rpaHuUa MHKpopaHoHa
I=90,1—100 IT= 80,1—90 = 60,1—80
IV=40,1—60 V= 20,1—40 Vi= 0,1—20

OTH pa3nesieHHblE KaTeropuH MPENCTABIAIOT €CTECTBEHHYIO NMPOZYKTHBHOCTE B % HauGonee
NPOAYKTHBHBIX COPTOB TO4BbI BeHrpuun

BriBoabi

Ha ocHose Tabunipl 4, CyMMHUPYIOLIEH pe3ysibTaThl aHANKW3a MOXHO OOHapy-
KUTb, YTO Me3opaioH J3n-Anbdenn HMeeT, B KOHIE-KOHLOB, XOPOLLIXE NPUPOAHbIE
YCNOBMs, a 0COOEHHO BOAHBIE 3aMachbl U HOCHTEIIM 3HEPIrUN CYWTAIOTCS 3HAYHUTENb-
ubiMU. Ho cBoaHoOe 3HauyeHue BeKphiBaeT B ceGst GonbluMe perHoHaibHbIe Pa3Myus.
Hannyywymu npuponubiMu yclioBusiMu obanatoT Mukpopaiions! bas, bexeluyata
u Opowrasa, a Keukemerckuii n CenTeluckuit MHKPOPAaHOHBI XapaKTepU3YHOTCS He-
61aronpUATHBIMH TIPHPOIHBIMK YCIIOBHSAMMU.

B pesynbrare Hallero aHajin3a MOXHO YCTaHOBMTb, YTO MEpecueT M OLEHKa —
XOTS HEKOTOPBIX 3JIEMEHTOB — NPHPOIHBIX YCIOBUH C TOYKU 3pPEHHS IKOHOMMKO-
reorpaduyeckux paifoOHOB Pas3IMYHOTO YPOBHS MOKA3bIBAYOT — OTHENBHO U CBOJHO
-— THNHYHBIE PETHOHANIbHBIE O0COOEHHOCTH, NPUIOAHbIE IS 3KOHOMHKO-Teor padu-
YECKOro aHaju3a U MJIaHHPOBAHMAL.
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MPUTAXKEHUE PABOYEN CUJIbl K HEHTPAM
MHUKPOPANIOHA KUIIKYHIAJIAIA

®., Hemer

Mukpopaiion KuiukyHranaul HaxoguTcst B Me3opaiioHe [I3a-Anbdenae B Benrpuu u
ABJIAETCS OOHUM M3 MHKpPOpPaHoHOB nogpaiioHa bavya. B HeM uMeroTcs nBa LeHTpa:
ropoa Kuwkynranai u ropon Kutiukepeun. B 3Toit paboTe aHaIH3MPyOTCS CBOHCT-
Ba TeKy4ecTH paboyel cUibl BHYTPU MHKpOpaioHa.

OOume TeHeHIMU NPUTSKEHUs paGoyeil CHIILL K NeHTpaM
Knmkynranamy n Knuikepemry or 1960 no 1976 r.

W3 nocenennit Makpopaiiona B ropox Kumukyuranaur 1977 yesn. (13,2% Bcex ax-
THUBHBIX camoJesTeneit ropona), a B ropox Kuiukepewr 987 yemn. (11,4% Bcex akTHB-
HBIX caMoJesTeJiel ropoja) e3naT Ha paboTy MM eXEIHEBHO, WJIH eXEeHEAeNbHO,
HJTH €XKEMECAYHO.

ITonasistiouee 60JIBIIMHCTBO AKTHBHBIX CAMOJESATENEH, 3aHATHIX B TOpOAax, pa-
60TaeT B NPOMBILLICHHOCTH. BeiencTsue 3HaYHTENEHOR MHAYCTpHATH3ALUU U YP-
6anu3anuy B npouclueawme 16 net, x 1976 rony ROJIst 3aHATHIX B IIPOMBILLITIEHHOCTH
mocturia 58% B ropoge Kuuikyuranaire, a 40% B ropoae Kumxkeperue.

W3-33a HHTEeHCHBHOW WHAYCTPHATM3ALMU K Pa3BUTHS MPOMBILULIEHHOCTH TPY/L0-
BBIE PA3€PBhl, MMEIOLINECS B 3TUX ABYX TOPOIAX, BCE MEHbIIIE M MEHbLUE MOTJIH y10B-
JIETBOPHUTH NMOTPEOHOCTAM B paboueil cuiie 3TUX ropoJoB. Beneacrsue sToro, Havu-
Hast ¢ 1960 rona mocrerneHHO yBEIMYMBAETCS YHCIO TPYISIUMXCS, €30UIMX HA pabo-
TY M3 OTACHBHBIX NMOCEJECHUH B ropoja.

VYBeJIMUYEHHIO YMCaa TPYAAWNXCS, e3OAMX Ha paboTy U3 OTHEJbHbIX MOCENEeHUN
B FOpoAd, 3aHATBIX B KakoH-mub0 oTpacnu NpoMBIULIEHHOCTH, B 3HAYHTENLHOM CTe-
MEHH CcrnocobCTBOBAN U3BHITOK paboyueit culibl, 0OCBOGOXKAEHHBIH M3 CENBCKOIO X03-
SHUCTBA U3-3a MEXAHH3ALU WU KPYITHBIX XO34HCTB, U HAMPaBJeHHbIH, B IEPBYIO 04epeib,
Ha NMPOMBIUUIEHHOCTE B ropona. CBoboaHas Murpauus paboyeit CUIIbI U3 CEIbCKOIO
XO03fHCTBA B MPOMBIUJICHHOCTb B HALM JIHH 3aMEIUIAETCA. ITO MPOHCXOAUT NOTOMY,
YTO B CEJILCKOM XO3SIHCTBE OBUIM CO34aHbl COBPEMEHHBIE KPYITHbIE X03sicTBa, pabo-
Tarle MeTOJaMM IPOMBILUIEHHOTO INMPOU3BOACTBA W OOECneYrBaloOLIMe CBOUM
TPYOSLIUMCS JYYLIKME BO3MOXHOCTH JJis Oonbluero 3apaboTka U aiis 6oJiee ObICTPO-
TO MOBBIILEHUS XUIHEHHOIO YPOBHS.

B M3MeHeHUHM YuCIa TPYIOSILHUXCSA, €3AAUMX Ha paboTd U3 OTHEJbHLIX MOCee-

HHIl B ropona, 3HaYMTEJIbHYIO POJIb MCPAET [MOBHILIAIOLIEECS MOCTYINIEHHE JKEHLUHH
Ha paboTy. DTOT haKT CBRAETEJNLCTBYET W 00 U3MEHEHHW MHOIOJIETHUX TpaauLui
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B CEJIbCKMX NOCENEHUAX, U OJHOBPEMEHHO MPEACTABJISET NPOUCXOAAIINE B HUX 00-
LLECTBEHHOE Pa3BUTHE U CTPYKTYpHOE Npeobpa3oBaHue.

MHOrocTOpOHHOCTL pabouix MecT B TOpPOAax, U B NEepByw ovepeab, ofora-
LleHHe pabovYHX MECT ITPOMBILIIEHHOTO NPOGUIIA B NErkoif TPOMBILLIEHHOCTH 3Ha-
YUTENbHO OOJIErYMJIM INPOCTPAHCTBEHHYIO MOOMIIBHOCTD XeHluH. B Hactosee
speMs 50% Bcex TPYOAIUMXCA, e3OALKX HA paboTy U3 OTAENbHBLIX MOCENEHMil B ro-
poaa Kumukysranaur u Knuikepers, coCTaBNSIOT XKEHIUMHBI.

PasBuTHe B TpaHCMOPTHO-reorpaguyecknx yclOBHSAX MUKpopaWoHa (yMeHblue-
HUE MPOACJIKMTENBHOCTH TIOE3KH, YMHOXEHHE CPEACTB TpaHCMoOpTa U T. 4.), baa-
TONPUSATHO BIMSJO HA TMOBBILIEHUE YMCHA TPYASAMMXCA, €3JA1UMX Ha paboTty U3 ot-
JeJIbHBIX TIOCEJIEHUI B Topoaa.

XOoTs MBI He pacOojiaraeM AaHHBIMU O MPEAbIAYLIEM KOJIHYECTBE TPYASLLMXCS,
Ha paboTy U3 OTHE/IbHBIX TIOCENEHHA B rOPO/ia, HO Ha OCHOBE JOKYMEHTOB, COXPaHsi-
eMBIX B OT/IEJIbHBIX TOPOJCKHX COBETAX M HA paboYMX MecTax, [0 CpaBHEHMIO ¢ 1960-
BIMH TOIAMM MOXHG OBHAPYXKHTb, YTO YMCIO TPYOALUMXCA, €3OAMMX HA PaboTy
U3 OTHENBHBIX NocelieHuit B ropoj KHlnkyHrajmam mOBBILANOCH B YETHIpE pasa,
a B ropox Kuuiikepeur 6omnplie aByX ¢ MOJIOBUHOM Pas.

BenencTsue CO3MaHHS MPOMBILIEHHBIX OOBEKTOB B CEJILCKHX TOCENICHMSAX M
Ha OCHOBE PA3BHTHA YXKE CYLUECTBYIOLIKX B HUX COOPYXEHH! MPOMBIIIJIEHHOTO MPO-
(1N HEMHOXKO YMEHbILUIIOCh KONMUYECTBO TPy AALLMXCS, €3AS1LUX HA paboTy U3 OT-
JeJIbHbIX TIOCeTIEHWI B TOPOJA, TO €CTh YMEHbILANACh TEHACHUMS MUrpaluyd pado-
Yel CUJIBI. :

[MoTpebHocTh B paboueii cAne B MOCTEAHUE TO/IbI BCe O0MblIe 11 HONbLIE MOBbI-
LIAJIach, TTIOKA YMCII0 MOCTYMAIOIUX Ha paboTy ¢ KaxabIM TOAOM YMeHbItaeTcs. Ta-
KUM 00pa3oM, popMupyemMbie 00CTOATENBCTBA paboyeif CHIBI UITH HeAoCTaTOK pabo-
yeil CHJIBI CTAHOBATCS YCHUIMBAFOLIMMU (pakToOpaMu IS TMOBBLILIEHUS YMCIa TPyAs-
LMXCS, e3ASLUHX HA paboTy M3 OTAENIbHBIX TIOCETIEHNH B Fropoaa. DTa TEHASHUMS BbI-
3BIBAET HAMPSDKEHUA He TOJIBKO MeXIy LUEeHTPaMd MUKPOpaiioHa U €ro cellbCKMMU
TIOCEJIEHUSIMH, HO U B CBSI3U C JIPYTHMU MOCEJIEHUSAMHI BHE MUKpOpaiioHa. DTy npob-
JIEMY MOXHO PELUNTb TOJIBKO C MoMoulblo 6osnee 3ddexkTHBHOrO pacnpeneseHust u
ILUTAHUPOBAHUS paboueit CUnbI.

Pa3zesienne no MecTaM KHTeJIbLCTBA H 1O KBannquauuu TPYAALIKXCH,
€3QMHuX Ha paﬁory U3 OXHOr0 MOCEJICHHH B ApYroe wjiu B ropoaa

Ha ocHOBe JaHHBIX MCCJIEOBAHHS, OTHOCSLIErOCA KO BCEM MOCEEHHSIM MHKPO-
paiona, MOXHO 0OHAPYXHTH, YTO U3 BCEX MOCEJCHHUIT MAKpOpailoHa eXKeqHEeBHO e3-
QST Ha paboTy B IPYroe MoceleHte WK B ropoaa Beero 6151 yen., B ToM uncie 49 %
(2964 uen.) — B ueHTPHI MUKpopaiioHa (33% B ropox KuwkyHranaur, a 16% B ropon
Kuuikepewr), 25% (1586 uen.) — B Apyroe moceneHne Mukpopaiona, a 26% (1 601
yesn) — B MMOCeJIeHUsI BHE MHKPOpaioHa, B MEPBYIO ovepeab, B MOCEJAEHHSA KOMUTATA
Bau-KuuikyHa.

B mpougHTHOM pa3fefieHMM TIO MECTaM HANPABJIEHUS TNMOE3AKH TPYASILUXCSs
e3/[1UX eXeIHEBHO Ha paboTy U3 OJHOIO TIOCENEHUA B IPYroe UK B TOpoja, B Oc-
HOBHOM COBMAaAaro0TCs C paiOHaAMM NpUTSDKEHUS paboyeil cuibl k ropogamM KuuikyH-
ranaimy u Kulikepetuy.
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Puc 1. Paznenenne no xaanudmxauuﬂ TPYASILIMXCA, E3AALMX HA PaBOTY U3 OAHUX
noceneunii B ropo Kuuikynranaw (1976 r.)
1 = kBanubUUUMPOBaHHBIH pabounii
2= obyueuHslit pabounii
3= nogcobublit pabouuit
4 = TexHUYeCKHit pabOTHUK
5= agMUHUCTPATHBHBIA PabOTHHK
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Puc. 2. Pazpenenne no xeanudukaluuu TpyOAILMXCA, €30ALIMX HA paBOTY M3 OFHUX
nocenenuit 8B ropon Kuwkepeur (1976 r.)
1= xBanubuLHpoBaHHBIN pabounil
2= obyueHHblit paboyuii
3= noncoOubii pabounit
4= TexHn4eckuit paboTHUK
5= agMHHUCTPATUBHBIA PaOOTHUK
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Yuciio TPyASILHUXCS, e3AMAILMX HAa PaboTy M3 OTAE/bHBIX TOCE/IEHUH B ropoja
B NMPAMOM OTHOLUEHWUH YMEHbLUAETCS B CBA3H C YBEJIMYEHHEM BPEMEHH U PACCTOSHUS
HOE31KH.

ITpouenTHOE pa3pneteHue Mo KBanUbUKAUMHA TPYAALUUXCA, €30ALMUX Ha paboTy
U3 OTAEJBHBIX NMOCENEHUH B LEHTPBI MHKpOpaioHa MpeAcTaB/iaeHO Ha puc. 1 u 2,

[Topasasroluee GOMbIUMHCTBO TPYASLUMXCS, €3ASMUIMX HA PabOTy U3 OTAENAbHbBIX
ToceJIeHWH B UEHTPEI, paboTaeT B chepe hU3Myeckoro Tpyaa, P 3TOM JOJISL H YHCIIO
xBanu(PUUUPOBAHHBIX U OOy4YeHHBIX PabOYUX UIPAET ONpeNeAroILyto poib. Tpyns-
wuuecs 6e3 kpanuduKauuy, e3asglide Ha paboTy U3 MOCENEHUI CeILCKOXO3IHCTBEH-
HOro Npo®uIst, MOIyT paboTaTh B ropoJax Kak 00yUeHHbe HIIH MOACOOHbIE paboune.
Tlocnenuue MHOrga COCTaBJIAOT OOJIbLLUYIO OO, YeM APYrHe KBAJTH(PUUUPOBAHHbIE
pabouue, e3fsune Ha paboTy U3 OTAENbHBIX NOCESIEHUI B ropo/a.

PaboTHuKkH, 3aHATbIE B cepe yMCTBEHHOIO Tpy/a, e3Asiuue Ha paboTy u3 oOT-
JAENBbHBIX MOCEICHUH B TOPOAa, NPEACTABsAIOT BUAHYIO AOJIIO U GOJIbUIOE KONMYECT-
BO TOJIBKO B MPUTAraTEJbHOM paiioHe ropoaa Kuiukepelua.

Henb3sg o6HapyXMTh 3HAUYHTENBHBIX CBA3EH MeXIy pa3aefieHHeM o KBanudu-
KalMK TPYAALUHUXCSA, €3AALLUX HA paboTy U3 OTAC/bHBIX MocesieHui B ropoaa Kuii-
KyHranaw v Kutukepell, 4 npoJoDKHTEbHOCTbIO MOE3AKH.

PaiioH npuTsxeHus TPyAsSLIMXCS, e3AJILKHX Ha paboTy B ropon KulukyHranauu
uszobpaxen Ha puc. 3. Paznenenue no pacCTOSHUAM MOE3JKH TPYASUIMXCS, €305 1HX
exenHeBHO Ha paboty B ropoa Kulukydranaur, cieayroiuee: 27,2 % mpoe3xkaeT pacc-
TosiHue B Kujomerpax 10, 46,3% — B 10—20 kusioMerpax, 16,7 % — B 20—30 xuso-
MeTpax, a 9,8 % — Gosbuie 30-u kunomeTpos. Utak, 73,5% Bcex TpyASLUMXCH, €305-
LLHX €XEeAHEBHO Ha paboTy B roposa KuiukyHranaiu, BHIXOAUT M3 OKPECTHOCTH rO-
poJa Ha pacCTOAHUM B KuiioMeTpax 20, y HUX YMCTOe BpeMs Moe3fakH 15—25 MuH.
Bpems moe3nku y TpyasiLMXcsl, €3ASLMX eXEAHEBHO HA pabOTy B 3TOT TOPOJ Ha
pacctosiuuu 60Jiblie 30-0 KHIIOMETPOB, COCTABJISIET YAC HJIH B4 C TOJIOBUHOH 4aca.

TIpuraratensHpli paiton ropoga Kuiuikepewa (M3o6paxed Ha puc. 4) B 3HAYH-
TEJbHOH CTENEHM OTJIHMYACTCS OT paiioHa MpUTSHKeHUs K ropoay KuuikyHranaury.
Pa3aesieHne 10 PacCTOSHHEM IOE3IKH TPYISIUMXCS, €3IIUIMX €XKEAHEBHO HAa PaboTy
B ropoa Kuwukepew, ciaeayouiee: 4% npoesxaeT paccTosHue B kKuiaomerpax 10, 6%
— B 20—30 xunomerpax, u 1,4% — Gosbiue 30-u KUIOMETPOB, Yy TPYAALUHUXCH, €3-
OAWKUX €XEAHEBHO HAa paboTy HA paccTOsHUM B kuaomeTpax 10, yucroe Bpems no-
e3axu coctaBisieT 10-15 MHH., a y TpyAslIMXcs, e3AfUX exeaHeBHO HA paboTy
Ha paccTosHUM b6oJiblile 30-H KMIIOMETPOB, YMCTOE BpeMs noe3aku — 60 MuH.

IMpoMBlUuLIeHHBIE APEANPUATUS HA3BAHHBIX IOPOJOB 00ecneyuBarOT NPIMOH
TPAHCNIOPT CBOUM TPYAALUMMCH, €3ASIIIMM Ha pabOoTy U3 OTACJIbHBIX MOCEJEHUHA B 3TU
roposa, BCJISACTBHE Yero YUCTOE BpeMs MOE3AKU B 3HAYUTENLHOW CTENCHH YMEHB-
aeTcs.

HauboJibiuee KOJIUYECTBO TPYASLIMXCS, €3ASIIMX HA paboTy eXeIHEeBHO U3 OT-
JIENbHBIX MIOCENEHHH B ropoaa paror moceiennsa: Axacto (34%) v INMupto (33%).
W3 nocenenns Pronencannawa 25%, us nocenenus llonsrcentumpe 22 %, U3 mocee-
Hus YUnkspun 18 %, uz mocenenunss Kyubau 17%, u3 nocenenus Kyudeitepro 17%,
u3 nocenexus baucenewa 16%, n3 noceneuns Yenrena 15% Bcex aKTHBHBIX CaMO/IE-
ATESICH NMOCETIEHUS €34T eXeAHEBHO Ha paboTy B ropojia.

Hons Tpyaawuxcs, e3aguux Ha paboTy B TOPOAa U3 JAPYTHX NOCeNeHHH Mm(po—
paitoHa gaet MeHblue 10-u %.
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Puc. 4. PaitoH nputsaxenus paboueil cunsl K ropogy Kuuikepeury (1976 r.)

HaumeHbluee wucno naroT nocenexus: MeiikyT (1,8%), Yoiiownanous (2,2 %),
Cauk (2,2%), SInowxanma (3%), Bopota (3%), Kumkynmaiia (3%).
B niepeunCIeHHBIX IOCENEHUAX HET YHACTKOB Pa6OThI POMBILLIEHHOTO POMHIISL

HJIM UMEIOTCH HeGOJIbIIME TIPOMBILUIEHHEIE COOPYXEHUS ¢ HE3HAYHTENBHBIM YMC-
JIOM paboyuXx.
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Murpaiwis paboueil chitbl, rIaBHBIM 06pa3oM, HAnNpaB/ieHa U3 NoceNieHui cellb-
cKoxo3sicTBennoro npoguns (oTaava paboueill cunbl) B ropoja ¢ Pa3sBUTON Npo-
MBILIJIEHHOCTL10 (NipueM paboueil culibt). .

Yucno Tpyasuxcs, e3AsSWux Ha paboTy M3 OTIENIbHBIX MOCeJieHUH B ropoja,
B 3HAYMTEJIbHON CTeNEHH YMEHbLUAETCS 110 Mepe YBEJIMYEHUST BPEMEHH H PAcCTOSIHUS
MOE3/IKK, TIPU ITOM TOSBISAETCA AEHCTBUE NPUTSKEHUS paboyeit CUIIbI K APYrUM ro-
POJaM-LEHTPaM BHE MUKpoOpaioHa.

ITputaxenne padoyeii cunbl K MpeaNPUATHAM B rOPOAaxX
Kunmkyrraname u Knmkepee

B cOOTBETCTBUM C aHAAM3OM UUCA TPYIALUMXCSA, €3ALUNX HA PAabOTy U3 OTAENb-
HBIX MOCEJIEHKIT B FOpoAa MUKpopaitoHa, 6b1710 MPOU3BEAECHO UCC/IeJ0BaHWE, U HA OC-
HOBE COCTOSIHHA 1-ro HOg6ps 1976 r. ObLIO aHARU3UPOBAHO NEHCTBUE MPHUTSKEHH
paboueii cuibl kK pabouuM MecTaM, B TIEPBYIO OYepelb, K NPOMBIILJIEHHBIM 33aBOAAM
n yuacTkaMm ropoaos Kuwkynranawa u Kuiukepewia. 31o uccileA0BaHUE SBISIIOCH
HYXHBIM U XOPOLLO MCMOJIL3YEMBIM METOJOM M € TOYKHM 3PEHUST CPABHEHHA X KOHT-
POJIA JAHHBIX, NOJIYYEHHLIX MECTHBIMM COBETAMH NPH MpeABIAYLIEM aHajiu3e, pac-
CMAaTpHUBAIOLLIETO MOJIHBIH KPYTr TPYASLUMXCA, e3AIIUUX HA PaBOTY B BBILUEYIOMSAHY-
Thl€ TOpOAA. 2TOT METOJ [ia]l BOZMOXHOCTb IS LLIMPOKOTO MCCIIEAOBAHUS MTPUTH-
KeHWs paboyeii CUIBI K OT/IENIbHBIM pabo4uM MecTaM. Pe3ynbTaThl 3THX ABYX aHa-
NM30B ObLIM OJMHAKOBBIME B ciyuae ropoja Kuuikyuranausa. A B ciiyyae ropoja
Kuurkepeia Ha paccMOTpeHHbIX pabouux MecTax ObUTO 3aHsTO 73 % BCeX TPYIASUIMX-
s, e30AWMUX Ha paboTy U3 OTAENBHBIX TIOCEIEHUH B 3TOT e ropon. Ocransnoe 27%
TPpyAAIWMXCA, e30M1uX Ha paboTy M3 OT/ENbHBIX noceneHuit B ropon Kuunikepeu,
Nnoka3blBaeT GONbLIOE PAacCestHHE, BCIESACTBHE YTO H YYUThIBAS HEUYETKOCTb MONy4€eH-
HBIX JAHHBIX, HOJDKHO ObUTO ocraBieHo 6e3 BHMManusa. Ha ocHOBe cpaBHEHHMA pe-
3yJIbTATOB ABYX aHAJIN30B C Pa3JIMYHLIMM METOOAMH, MOKHO YCTAHOEMTb, UTO OC-
TajbHOe 27 % TPYAAILMXCS €34T Ha paboTy U3 OTAENbHBIX NOCeNIeHHi B Topoa Kuiu-
Kepell B TOCyAapCTBEHHBIE YUPEX/ICHUS, B TOCY/IAPCTBEHHbIE, OOLUECTBEHHBIE U MAC-
COBBIE OPraHM3alM{ WM B PA3JIMYHBIC BOOpYXKEHHbIE cocTaBbl. M3 47 nocenenui
1977 Tpyagmuxcs e3aat Ha paboTy B ropoa Kuwkyneaiaw HA NPEANPUSTHS, 3aBOJbI
H apyrue paboure MecTa. OOilee pa3faesieHus MO MeCTaM KUTeIbCTBA 3a/laeTcs Clie-
JYFOLUMM COOTBETCTBUEM: '

YUCIIO TPYJSILIMXCS, e2A51UMX Ha paboTy U3 Bcex mocesleHH! B JAHHBIA Fopoy,
" 4ucno nocedeHui, U3 KOTOPBIX TPYASLIMECs e3AAT Ha paboTy B AaHHLIN FOpPOJ

(BepewmMaptrne, 1971 1.)
42 yeq. 1O NOCEJIEHHIO

W3 uncna Bcex Tpyaswmxcst 88% (1743 uen.) exennerno, 8% (168 yein.) exeHe-
IenvHo U 4% (66 4en.) exxeMecAYHO e34AT Ha paboTy u3 47 moceneHuii B ropod
Kuuikynranau. ’ ,

Mopasnsroluee GONBIIKHCTBO PAGOUYMX MECT, PACIIOJIOKEHHBIX BHYTPH IPaHMLL
Topoaa, T. €. TOMEUIEHHBIX, HAa CAMOM JAelie, B XHIIbIX pailoHax ropoaa, npeAcrab-
JisieT co0olil MpeanpuATHE MJIM YYaCTOK TPOMBIIIIJIEHHOTO TPOQUIA, 3aHHMAIOLIM-
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ecs Npou3BOACTBOM MM oOcnyxuBanveM. Ha 28 paccMOTpeHHBIX MecTax paboThwl
3aHATO 98Y% BCEX TPYASIUMXCSH, e3AAIIKMX HA PABGOTY M3 pa3HbIX MoCeNieHui B TOpoj
KukyHrasau, a ocrajibHoe 2% paboTaeT B rocyaapCcTBEHHBIX YUPEKICHUSX.

B ropone KuuikyHranaiue MMeroTCS NPEANPUSTHS JIETKOMPOMBILIIEHHOTO TIPO-
($buiis, Ha KOTOPBIX 3aHATO MHOTO KEHLIMH U 3aBO/bI MUILENMPOMBILIIEHHOTO TIPO-
(buns, Ha KOTOPBIX YHCITIO pabourX CBbIlie ODOBIYHOrO, HATIPMMED, HA KMIUKYHTanaul-
CKOM IITHLIeOOpabaThiBAIOLIEM 3aBOe 3aHAThL 1200 yesl., a Ha TPUKOTaxHON ¢ad-
puke — 720 4em. 3acyyxUBaeT BHUMAHUsL M pa3fieJeHHE N0 MOJaM TPYASLIMXCS, €3-
OSLIMX HA paboTy U3 pasHbIX roceneHui B ropon Kuinkynranaui.

Bo BpeMs MccnenoBaHus Bce TPYSLUMECS, e3asiluMe Ha paboTy M3 pa3HblX moce-
JIEHHH B 3TOT rOPOA COCTOSIN 13 42 % XeHWnH U 58 % MyxunH. JLOJIS )XEeHIUHH, e315%-
WMX HA paboTy M3 Pa3HbIX oceneHui B ropoa KuiukyHranaiu 6sina Boiciuei va 10%
noau ropona Keukemera. Ko BpeMeHU OKOHYATENBHOTO IYCKA B XOJ TPUKOTAXHOMN
habpuku — x 1980 rogy — wucno pabounx Ha (habpuke Bozpacrer Ha 1200 uen. u
J0JIS1 KEHIUHUH, e3AFILUUX HA paboTy U3 coceaAHux nocenenuii B ropoa KuiukyHranaru
nocturuet 50%.

. Hanbonbuiee konnuecTBO TPYAILUIUXCS, €3ASAMIMX HA pabOTY U3 Pa3HBIX MOCENEH-
uii B ropoa Kuuikynranai, 3ausmo Ha MECTHOM OTJE/IEHUH XJonyatobymaxHol ¢ab-
PHKH NIETKONPOMBILIEHHOTO Npodus, kyna 25% Bcex pabounx Gpabpuiy e3UT exe-
OHEBHO HAa paboTy M3 14 mocenenuid. B cocras Tpyaswimxcs, e3asluux Ha paboTy
M3 Pa3’MuHBIX NOCENEHWH Ha KMIUKYHIalalCKoe OTAENEHHE XJ10MYaTOOYMaKHOM
(babpuxu, BxoaaT 60% ksaaubuupoBanubix, 33% o6yueHHbIX, 4% NoACOOHBIX pa-
boumx, a 3% paboTaeT B chepe yMCTEHHOrO TPY/IA, KaK TEXHHYECKMH WAH aAMHHUCT-
PATHBHBLIX paGOTHHK.

Ha npeanpusiTHe CTPOHTENbHO! NPOMBILINEHHOCTH 21% W Ha TPUKOTAXKHYIO
(babpuky Toxe 21% Bcex 3aHATHIX €3AUT HA paboTy U3 Pa3HbIX TNOCENEHUI B ropo
Kuwkynranaw. Jons xanuduunpoBaHhblXx pabouuX B CTPOUTENLHON NPOMBILLITIEH=
HoCTH ropona maet 50%, a ang ob6yueHHbIX — 23%. Ha TpukoTtaxHoit padpuke 310
OTHOLIEHUE obpaTHoe.

Ha mecTHoe npenmpmsitue Mawunoctpoutennnoi (abpuku TAHL[-MABAT
19% Bcex Tpyasiluuxcs e3auT Ha paboTy M3 pa3HBIX [TOCENEHHH B ropon KHkyHra-
Jiaul, & Ha MPeANPUATHE METAJTYyPru4eckoro 3asoga — 17%. Beuay mpoduisa npoms-
BOJACTBA HAa 3TH NPEeANPUATHS €34T HA paboTy U3 pa3HBIX NMOCEJEHUH B OCHOBHOM
MyxunHbl (90%).

Bripenatorces 6onbiiedt n0eH TPYASILIMXCS, €3ASMX HA PABOTY U3 pasHbIX TO-
ceneHnit B ropoa KuuikyHranau, MecTHas nupekuusa nyTteil coobutenust (65%), u
NPOMBILUIIEHHbIC YYaCTKH MOTPEBUTENBLCKOTO M cOBITOBOTG Koonepatusa (35%), HO
3HAYMTENBHY POJIb UTPAIOT U KPYNHbBIE CENIBCKHE XO3SICTBA C AOMOJHHUTENLHBIMH
NPOMBILINEHHBIMY OTPACNAMH, B KOTOpbIE €34AT Ha paboTy AOBOJBHO MHOTO TPYA-
awuxes (ot 9 no 21%).

Tpynsumecs, e3asiiye Ha paGoTy U3 pa3HblX noceNienuii B ropon KulukyHranaui,
Pa3jeseHbl TI0 OTPAaciasAM TNMPOMBILUJICHHOCTH TaK, YTO HA MALIMHOCTPOUTENbCTBE
3aHATO 31%, B NIerKOd npoMbluLieHHOCTH — 44,3%, B MULIEBON MPOMBILITIEHHOCTH
— 21,4%, a B Apyrux oTpacigax NPpOMbILIEHHOCTH — 3,3%

Tpynswwuecs, e3asmwue Ha paboTy U3 pasHbIX mocesieHuil B ropoa KulukyHra-
Jaw garot 40 % Bcex paBoumx, 3aHATHIX Ha TpaHcnopte, 820 ues. TOJNBKO NpPH NpaB-
JICHHUH X€JIE3HON AOPOTOoi, 3Ta A0Ms npeacTassieT coboi 18% Beex TpyasiMxcs, e3-
JUILUMX Ha paboTy M3 pa3HbIX noceneHdd B ropod. M3-3a 61aronpuaTHBIX YCIOBMH
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noe3Aku HauboJee IMPOKYIO MPUTATATENbHYIO 30HY UMEIOT Pa3HOO0pa3Hbie oTaeNe-
HMS KMILKYHTANALICKOM YIPAaBJICHUU XeNe3HOW AOpOroi.

Cpeny pacCMOTPEHHBIX MeCT paboThl HAMMEHbIIYIO N0 — 2% BCEX 3aHATHIX
450 uest, — npeACTaBIAIOT TPYAAILHECS, €3AgMIME HA PABOTY H3 Pa3HbIX ITOCENEHH I
B KyCTapHbIil KoomepaTHB ropoja. 3aech paboTaroT B OCHOBHOM JXeHILUWHBI TOPOJa
KuiukyHrajatia.

Uccnenys uucio Tpyaswumxcs, e3nfyx Ha paboTy U3 OTAEMbHBIX MOCEICHUi
B ropox KulikyHranann Ha pasuble NMPEANPUSTUS, ¢ TOYKUA 3PEHUA KBAIUPHKALHH
MOXHO YCTAHOBHUTb, YTO IOJIST 00y4YeHHBIX pabounx Hauboaswas (43 %) 1 npeauiect-
ByeT noJjie kBanuduuuposaHHbix (31%), moctaTouHo GoJbluas M JOJS MOACOOHBIX
pabounx (20%), a TexHUUYECKUE U aAMHHHCPATHBbIE PADOTHHKH NMPENCTABIAIOT 6%.
®opMUpoBaHHE B TAKOW Mepe PasiefieHus MO KBaJM(PUKALUK COOTBETCTBYET Tpe-
JOCTaBJACHUIO paboyeil CUIlbI, 0CBODEKICHHON M3 CENLCKOro XO3AMCTBA, CO3NAHULO0
TIPOMBILUJICHHBIX COOPYXEHHH, U MOCTYMICHUIO Ha PaboTy Bee OONbLIEro U GoJIbLLE-
ro KOoJM4YecTBa *eHIUWH Oe3 xBanudukauvu.

W3 30-u nocesnennit 987 Tpynasiumxcst e3aaT Ha paboty B ropon Kuwikepeui
Ha MpeAnpusiTUA, 3aBObI U Apyrue paboune Mecra. Obuwiee pa3aefeHus MO MecTam
KUTeNbeTBA — 33 uens. mo noceneHuro. Ha 7-u NpOMBILUTICHHBIX MPEANPUATHAX U
y4qacTKkax ropona 3aHsaTo Bcero 721 4en. — 73% Bcex TpyasiUMXCs, €3AsSUIMX Ha pa-
00Ty M3 pa3HbIX noceneHuit B ropoa Kuuikepetil.

HauGoubiiee komuyuectBo (225 4yen.) — 59 % Bcex 3aHATbIX — NAKOT TPYAAILIMECH,
e3as1Ke Ha paboTy U3 pa3HbIX nocesieHuit B roposa Kuuikepews ua npeanpustue Ne 4
3aBOJA CEAbCKOXO3AMCTBEHHBIX MALUUH, B TOM 4ucie MyxuuH — 70% u3-3a npoduas
npouseoacTsa. Tpyasuwuecs, e3asiure Ha paGoTy 13 pa3HbIX MOCESEHUH Ha 3TO Tpea-
TpusiTUe pasjaesieHbl Mo kaauguxauuu Ha 50% noacoOHbix, 37% KBaAUpUUKUPOBAH-
HbIX, 6,6 % 06yueHHBIX pabounx, a 6,4% NarT paboTHHKH B chepe YMCTBEHHOTO TPy-
na. U3 13 moceneunit Ha 310 npennpustie 94% Tpyasiimxca e34aT HA paboty exe-
JHEeBHO HA aBTOOYycax npeanpusTHS.

Ha BTOpOE MecTo Mo YMCIEHHOCTH TMOCTYMaeT MECTHOEe OTAe/ieHHe Tpeanpus-
THS 110 TOPIOBJIE CEJILCKOXO3MMCTBEHHBIMH TPOAYKTaMK, HA KOTOpOM 3aHATo 48%
BCEX TPYASLUMXCS, €3AL0UX Ha paboTy U3 OTAENbHLIX TMoceNeHuil B ropox Kuuuke-
peLl, B TOM YUCIE XEHUIUHBL AatoT 67 %. Tpynsiuvecs, e3asgiwiue Ha padoTy B 3T0 OT-
JAesieHue, pa3jiesieHb! Mo KBaudukaunu Ha 61 % moacoOuwix, 17% kBanuduunpoBaH-
HLIX pabdouux u 17% paboTHHKOB B cepe YMCTBEHHOro Tpyaa.

Ha kuuwkepeurckuit yyactok Kanovalickod koucepBHoil (pabpuku, obpadaThiBa-
rouelt v uepHbid nepew, 140 Tpyasiguxcs — 44 % Beex 3aHATHIX 319 uyen. — e3msar
€XeIHEeBHO Ha pabOoTy M3 COCeAHbIX noceseHuil. Ha 310i abpuke B OCHOBHOM 3aHA-
THI XeHIIHHBI (76%), B TOM YUCJIE KEHIIMHBI, €3AALLUNE U3 COCEAHBIX MOCEJIEHNH Aa-
1oT 81 % u pabGoTaroT xak obGyueHHBIe U noacobubie pabouue.

Mz 10 mocenenuit B ropoa Kuurkepeir 184 tpyasiupmxces — 29,1 % BCeX 3aHATHIX
632 vej1. — e30AT eXeAHEBHO HA paboTy HA 3aBOA TOYHON MEXAHHKH KOHTOPCKUX Ma-
LIMH, H3rOTOBJAIOLWUH, B MEPBYIO Ouepedb, COCTABHBIC YACTU KACCOBBIX anmnaparos.
B coctaB Tpyasiuuxcs 3aBoaa BXoasit 49% obyuennsix U 39,3 kBaiMpuLHpPOBAHHBIX
PaboUunX, COCTABIAIOUINX OCHOBAHME KOJIIEKTHBA. AHAJIONMYHO 3TOMY pasielicHue
TPYASUWHMXCS, €3OS1LUHX HAa paGoTy M3 Pa3HBIX IMOCENIEHHI HA 3TOT 3aBOJ, CEAYIOLIEE: .
46,2% oGyueunsix, 37,5% xsanudunupoBaHHbIX pabouux, a 9% pabotaer B cdepe.
YMCTBEHHOI'O TPYAAa, KaK TEXHHYECKHE M aAMUHUCTPATUBHBIE PAOOTHUKY, TIPU 3TOM
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OIS MYXKUHH 64 %, KOTOpasi 3HAUYMTEJbHO OTJIMYAETCS OT AOJH B 27 % BCEX MYKYHH,
3aHATHIX HA 3aBOJE.

B ropone Kuuukepenie cMELUAHHBIIA U CTPOUTENILHBIN KOONEPATHB ABJIAETCA Of1-
HUM M3 MPEeNNPHATHH, HA KOTOPOM 3aHATO HanQoJjbuIee KOJMYECTBO pabouux —
1082 wen. — 12,5% BCex aKkTHBHBIX caMojesTeNed ropona. B 3ToM KoomepaTuse
YUCITO TPYAALLUUXCS, E3ASALINX HA paboTy U3 COCEAHMX MOCENIEHUEA ABIACTCS HAUMEH b-
M, Beero 11,4% Beex pabourx KoonepaTHBa, B TOM vucie 85% kBanIuQULHPOBAH-
HbIX U 0Oy4eHHBIX pabOUYHX, JONS XEHLUMH U MYXKYMH ofuHakoBa (mo 50%).

B otauyme oT ropoga KuukyHramalia, orpoMHbIe CEIbCKHE XO3AHCTBA B FOPO-
Ae Kuuikepeure He HMEIOT AOMOIbHHTENBHBIX OTPACIEN MPOMBIULIEHHOTO HpOQHIIS,
BCJIEACTBHE 3TOTO B HUX HET TPYISILIUXCS, €30AMKUX Ha paboTy U3 COCEOHUX MOCee-
Hu#. B 31eXTponpoMblULIEHHOM Liexe koonepaTipa uM. [Tetedu 3ansarsr 22 pabouux,
HO TOJbKO xutenu ropoma Kuuikeperna.

Tpynsiuuecs, e3aqiide Ha paboTy u3 pa3ubIX mocefienunii 8 ropoa Kuuikepew,
pa3gesieHsl MO OTPACISAM TMPOMBILUIEHHOCTH CHIEAYIOWMM 00pa3oM: Ha MalIHHO-
CTPOMTEJNLCTBE 3aHATO 57 %, B MHULIEBOH MPOMBILIIEHHOCTH — 26%, a B APYrMX OT-
pacisx mIpOMBILUIEHHOCTH 17 %.

ITputsiratensras cuia pabounx MecT B ropome Kulllkepeie 3HAYUTEIbHO Ciia-
6ee ueMm B ropoge KuuikyHranawe. O6 3TOM CBUAETENLCTBYET HE TOJBKO HUXKHSAA
Ha 50% noJist TPy ASLIUXCA, €30ALIMX Ha paboTy U3 pas3HBIX MoceieHuii B ropoa Kuil-
KepeLl, HO U TOT GakT, 4YTo 99 % TPYASLLUXCH, H3-32 MEHBLIETO KPYra NMPUTSKEHUS
ropoja, e3aaT exeAHeBHO Ha paboty, a 1% — exeHemeabHO.

Conoctasnss ¢ ropogoM KuuikyHraaaieM pa3aesieHue 1o KBaanQuKamuy Tpya-
SWMXCS, e3a1MX Ha paboTy H3 pa3HbIX noceseHui B ropox Kuiikepeir Toxe pas-
JnuHo: 34% KBanudMUUPOBAaHHBLIX, 28,5% mnomcobubix, 27,3% oO0yueHHbIX, a 9,6%
TEXHUYECKUX M aAMHHUCTPATUBHLIX pabOTHUKOB, A0S ABYX MOCIEIHMX BBHICLUE HA
3,6%, yeM B ropoje Kuiukyuranatue.

Pa3zpenenueM B Takoil mepe no kpanuduxauud ¥ GOpMUPOBAHHEM IPUTIKE-
HUS COCEIHMX CEJIbCKUX MoceneHuii Kk ropony Kuikepenly (OrpoOMHBIM YKCIIOM TPYAO-
SALIUXCA, €3ISLIMX Ha paboTy M3 CEBEPHOIl YacTH MUKpOpailOHa) OoTpa¥aeTcs OT-
CYCTBHE MOIXOMAUINX paboyux MeCT, T. €. HeAocTaTok 3ausToctu. B ropoge Kuinke-
pele UMEIOTCA pa3gpoOIeHHEIE NPEANPUATHS K YYACTKU C MAJIBIM YHCJIOM 3aHATHIX,
KOTOpble HeclOCOOHBI MPUHUMATD, HU B chepe GU3n4eckoro, H1u B chepe YMCTBEH-
HOTO Tpyda, pabodyio CuiIy, OCBODOXIEHAYIO H3 MOCETEHHHA CEeNbCKOXO3AHCTBEHHO-
TO TIpodUIIS.

Uccrnenyst mputsikenue paGoueil CUJIbl K MpeAnpUATUAM roposoe KuuikyHra-
nawa 1 KuwKepewsa, B KOHIIE KOHLUOB MOXHO YCTaHOBHTH, YTO NMPOTHB Pa3MepOB
paboYux MeCT HA HHUX 3aHATO 3HAYMUTENICHOE KOJIMYECTBO TPYAAWMXCS, €3MSIUIMX
Ha paboTy U3 pa3HbIX noceseHuii. M3-3a cBoux 6oJiee TaBHUX MPUBBIYEK U GOJIBLIETO
Kpyra OpUTSOKEHHsT Ha TIpeupHATHaX ropoaa KulukyHranaiura 3aHsaTo 60fibliee KO-
JIMYECTBO TPYAAMIMXCS, €3AALIMX Ha pabOTy U3 pa3HBIX MOCENEHUH, yeM B ropox Kuu-
keperi. IIpennpusarusi oGOUX ropoaOB CTApAKOTCS COXPAHUTH CBOMX TPYASLUMXCS,
e34jWKX Ha paboTy H3 CoCeIHMX ITOCEJIeHUMH, TaK KaK 3TH TPYASLIKECT UIPpatoT 3Ha-
YHTEIAbHYIO POJb B OCYLLUECTBJICHUH 3a0a4 M PA3BUTUU 3TUX MPEANPUATHI. DTO OT-
pakaeTcss CIENYIOIIMMH (aKkTOpaMH: BO3PACTAET YUCIIO TPEANpPHUSATHH, obecreyu-
BAOLHMX CBOUM TPYOSLIMMCH, e3SI1UUM Ha paboTy U3 COCEIHBIUX IMOCEIEHUMA, Cpe-
CTBa TPAHCNOTPA WM JLIOTHEIN Mpoe3[, boJiee GnaronpusitHsle pabouHe W coUMaTb-
HbIE YCJIOBUS.
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BoNbLIUKMHCTBO TPYASILUMXCS, €3/S1UMX HA paboTy B ropoia MMKpopaioHa B OC-
HOBHOM M3 TIOCEJIEHUHM CENBCKOXO3SUCTBEHHOTO NPOMUIS, HMEET JBE CIELHaNbHOC-
TH. 3Ta 0CODEHHOCTD, B MEPBYIO O4Yepeilb, BEI3biBaeT TPYAHOCTH B Topoae Kuuikepe-
llle, TaK KaK BO BPeMs BECEHHHX U OCEHHMX CEJIbCKOXO3AHCTBEHHBIX PabOT MHOILE
TPYOALIMECS, e3/s1lide Ha paboTy B 3TOT TOPOJ U3 CENIbCKHX TIOCEJICHHH, BO3bMYT
CBOM OTNYCK — MHOI/A U NPOJOIKAS eTO C HEOTJIAYHBAEMBIM OTIYCKOM Ha HECKOJb-
KO HeHeNb.

Uicno TPYAALIMXCS, e3qfUuX Ha paGoTy B ropoja U3 pa3HBIX ITOCEJEHMH Ha
NpPeanpUATHA M Y4aCTKM NPOMBILLIEHHOTO Tpodund, 6yAeT Bo3pacTaTh M B Jajib-
Heitwenm. Temn Bo3pacTanmns 6wicTpee B ropoae Kuiukynranaie, A B ropoae Kuiu-
Kepelle H3-3a CEJICKTUBHOTO PAa3BUTHS INPOMBILLJIEHHOCTH U CO3[AHUA HOBBIX MPO-
MBIIIJIEHHBIX COOPYXEHUH B TOpPOAAX M CENbCKUX TNOCEJIEHUAX MHMKPOpaHoHa 3TOT
TeMN MeHee OBICTPBIIL.

Kpyr nputsizkenns pagodeii cuibl 145 ropoaa Kmuokydraaama

Tezemonnas 3ona oxpyxaer ropox co cropounl Cesepa u IOra. Ha Cesepe 3
noceneuns: Iupro, Taznap, apkakerens; a na ¥Ore 5 mocenennit: Kyndekepro,
Banoracamnaw, Xana, Kuuicannamt v Kenebust. FOro-Bocto4ynass CrOpOHa 30HBI
OrpanMicHA TpaHMlieil KOMHTATA M TPaHMUEH cTpaHbl (BROHO HA pHC. 5).

PaccTosinue 3THX Mocenenuit ot ropoaa 10-40 kuioMeTpoOB, a YHCTOE BPEMS IO~
€371KH, COOTBETCTBEHHO 3TOMY, 15-40 MUH.

B yeThipex noceneHusix UMEIOTCS MPOMBbIIIIEHHBIC NPEATIPUATUA, B TOM YMCAE
Hanboneluei sBisteTcs padpuxa, npoU3BOAALNAT BUHHOKAMEHHYIO KMCIIOTY B TOCe-
nenun Kyudeitepto, Ha KoTOpod 3aHATHL 232 4en. B ocTanbHBIX TpPEX IMOCEAEHHUAX
HAXOJATCS TPOMBILLJIEHHBIE YUacTKu ¢ 150 Tpyasiumucs B nocenenny Kuuicanaiue,
¢ 100 Tpyasummucst B nocenenuu Keme6uu, a ¢ 80 Tpyaswumucs B nocesienuu Tas-
nape. Hacenende 3aHsTO, B IEPBYIO OYEPElb, B CENbCKOM X03sHcTBe. M3 3TON 30HEBI
795 yen. e3aAT exeaHeBHO HA paGoTy B ropox Kuwikynranaw, s3to naet 40,2% Bcex
TPYASIUMXCS, €3KUX Ha paboTy B Apyrue TIOCEACHUA M ropolla U3 CBOEro Mecra
KUTENbCTBA, ¥ MpeacTaBiisieT coboi 8,4 % BceX aKTUBHBIX CaMOJEATENEH 3TOH 30HBL.

N3 rniocenenust Kenebun 144 uen., us nocenenus bajortacaraina 134 yes., u3
nocenenus [Mupuro 128 yei., u3 nocenenust Kuwicannama 103 yest., a U3 Beex Apyrux
nocesiedudit 304b1 28-88 yen. e30AT Ha paboTy B ropoa Kuiuxkynranaui.

Homunanmosas 30na TECHO CBA3aHA C IPeNBIAYLIEeH 30HOM, PA3JeNAOT TOJIBKO
Tpu nocenenus (boya, Kenewxanom 1 Cank).

CeMb 1oceieHuil TIpHHAANEKAT K 3TOH 30He, OHU PACMOJOXEHBI HA PACCTOSHUE
B 20-30 xunomerpax oT ropoaa KuiukyHranaiua v, COOTBETCTBEHHO 3TOMY, YHCTOC
BpemMs noe3aku 15-30 MuH.

B nocenenusix Kuiixkyamaiiue, Keuene SAnowxanme, Meiikyte 1 Tomne ume-
FOTCS 3HAMUTENbHBIC TIPEATPUSTHS WIH YUACTKU TPOMBILIJIEHHOTO MPOodUILs, HO MOT-
pebrocTb paboueit CHIIBI Ha HUX MEHbLIE, YeM Hannuyuie paboueil cuibl B pa3HBIX MO-
cenenmsix. B nocenenuu LlonbTBankepTe NPOMBILUIEHHOCTh HE3HAYUTENbHA, YUCIO
pabouux, 3aHATHIX HA MPOMBILIEHHBIX ydacTkax He mocturaet 200 ues. M3 31ux no-
ceneHuit 1—4% akTUBHBIX camMopesTesner e3aAT Ha paboTy, B NEpPBYIO O4epens,
HA NPOMBILIICHHBIX TPEANPUATHSIX.
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U3 310it 30HbI 744 4es. €314T exeqHeBHO Ha pabory B ropon Kuiukyuranaiu,
3To AaeT 42,7% Bcex TPYASWMXCH, €3AUX HA paboTy M3 OAHHON 30HBLI B ApYyroe
TIOCEJIEHHE UAH TOopod, M 2,3% BCeX aKTUBHBIX CAMOAESTENIeH 30HEI.

Yuciio rpyasiiMxcs, e3asaliux Ha paboTy u3 nocenenus Keness sBiaseTcs Hau-
BRICLIMM — 218 yesl. — 3,6% BCeX aKTHBHBIX caMOAeATeNIeH 3TOro noceneHus. Tpu
nocenenust (Keuenb, Anouixanma v HlonprBagkept) maroT 73,2% Beex Tpyasiunxcs,
e34s1uX Ha paboTy U3 3TOH 30HBI.

Hepugepuiinan 30na Bxmovaet B ceds 5 mocenennii: Kuwukepenr, Sccentnacio,
Axacro, Ha ceBepe boua, Ha roro-zanane Keneurxanom. J{onst ak TUBHEIX caMoesTe-
Jei, e3namx Ha paboTy B ropox KuiukyHramau He gocturaer 1%. B cauuae noce-
neHuit Axacto u Bousl mputsxenre culibHee k ropony Kuilkepeuiy, U3 moceeHus
Keneurxanma nputsariBaercs pabovast cuiia K mocejieHdto S HolxaiMy, a u3 noce-
Jenus ScceHTnacio — k ropoay KuuikyHganeabsrase. 5 mocesjenuit 3toit nepude-
pHifHOM 30HBI JaeT 5% (88 4ein.) Bcex TPYOSUIMXCA, e3AAUINX HA paboTy U3 OJHOrO
TIOCEJIEHUSI B APYTOE.

OTHOLIEHHKE YHC/IA U JOJIH TPYIAIIMXCS, e3AALIMX Ha paboTy U3 0HOrO Mocee-

HUS B APYrO€, X YKUCITY M 0JI€ aKTUBHBLIX camoaeaTeseit qocruraet antus 0,6 %. Tpya-
SIIMecs €34T Ha paboTy U3 3TUX mocejieHu#t Ha paccTosHue B 10-40 xunomerpax,
a YMcTOoe BpeMs Mmoe3nku y Hux 10-35 MuH.
TeppuTopus BHE IPHTAraTeNbHOro paiioHa. K 2TOil TeppUTOPHH NpHHALNEXKAT —
BO BpeMs HcciienoBaHusa — 21 mocesieHUif, B TOM 4Mcie 5 nocejieHuil BHe MAKpopa-
¥ona. C 3roit Tepputopuu 102 yeir. e3a4T Ha paboTy B APYroe NOCeNieHHe WAH TOPON,
3TO paeT 6% Bcex TpyasnIMxcd, e3nguux Ha paborty B ropon Kuurkydranmamw. Yucno
TPYIAILMXCH, €3A4LIHX HA paboTy M3 pa3HbIX IocesieHnit MeHseTes oT 1 mo 18 yen.,
u npeacrasiasieT ot 0,1 7o 0,4% BCeX aKTUBHBIX caMoAeATeIed STUX MOCEIeH . S mo-
cenenanit (Kunikyudaneaprasa, @ronencannam, Kanouva, Iaioin u bavanmaw) garot
72% Bcex TPYOSUIMXCA, e3ALHX HAa paboTy C 3TOH TEPPOTOPHHU.

B 3aBHCMMOCTH OT pacCTOSIHUS B TPAMOM OTHOLIEHWH YBENUYHBAETCS N0JII
KBaNU(pHUUPOBAHHBIX M OOyYCHHBIX PabovnX, 1 TEXHUYECKUX pabOTHUKOB, a, COOT-
BETCTBEHHOMY 3TOMY, A0JIS IOACOOHBIX paboyux, aAMUHUCTPATUBHBIX U APYITUX pa-
OOTHUKOB YMCTBEHHOTO TPYyJda YMeHbIAETCS.

Kpyr npurs:xenust ropoga Kunikepeiua

Tezemonnan 30Ha OKpyxaeT ropol co cropoHsl Cesepa. B aTy 30uy Bxomat 4
nocesienusi: Akacto, Yenren, [Taru, Tabou (sUnHO Ha puc. 6).

DTH MOceaeHHs HAXOAsMTCA Ha paccrosuue B 10 kunomeTpax OT ropoma, coot-
BETCTBEHHO 3TOMY, YMCTOE BpeMst moe3aku 10-15 MuH.

B 3TuUX nocegeHusaX HET MPOMBILLIEHHBIX MpeanpusaTHit. HaceneHue 3aHATO B OC-
HOBHOM B CEJIbCKOM XO3SIHCTBE, B CHELHAIbHBIX KOOMEpATHBAX U HA MECTHBIX y4acT-
KaX KHUIKEPENICKOT0 rocxo3a. Beaencrsue atoro 571 yell. e3aqT exeqHesHO Ha pabo-
TY U3 3TOM 30HBI B ropo/ Kuiikepeu Ha pa3Hsle paboyue MecTa, ITO YHC/IO Nped-
cTaBseT 57,8 % Bcex TPYRAUMXCS, e3AA1HUX HA paboTy U3 ato#t 30Hbl 1 10% Beex ak-
THBHBIX caMo/esnTeNel paitona. BelaeaseTcst YMCo TPyOsAWiMXCs, e30ALIMX Ha pabo-
Ty B ropona Kuiukepeur u3 mocenenus Akacto (324 uen) v u3 noceneHust Yenren
(139 uen.), matourue 16% wiu 8,2% Bcex aKTUBHBIX caMOAeATeNER ITUX ABYX IMocele-
HUH, U cocTasisroiue 57% win 24,3% Bcex TPYASWUXCS, e341MX Ha pabory u3
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310i 30uBl. VI3 noceneHus Tabnu 8,2% Bxec aKTHBHBIX camMojesiTeNled NOCENEeHus,
a u3 nocenennst Ilaru 3,4% BceX aKTUBHbIX CaMOJEATENEH NOCe/ieHHs: e304T Ha pa-
60Ty B ropon Kumkeper.

Homunanmosas 3ona cocTouT U3 noceneuuit Yacaprenrtewa, Keuens, HlonsT-
Bankepta, Kamkantro, WomnsrceaTuMpe U Pronencalinawa. W3 310it 304ur 367 yen.
€34T eXelHeBHO Ha paboty B ropoa Kuiukepeul, 370 npeacrasnsier 2,3% Bcex ak-
THBHBIX caMonesaTelieit 30Hbl, U 37,2% BcexX TPy ASLUMXCS, e3aALuX Ha paboTy U3 3Toi
30HBI. 711 3TOHM 30HBL YMCTOE PBEMS Moe3gku Makcumasibho 40 Muda. Hacenenue
3TOH 30HBI 3aHATO, B NEPBYIO O4Yepe/ib, TOXKE B CEJIbLCKOM Xo3siicTBe. Henb3st cun-
TaTb 3HAYUTEJILHBIMH CYUIECTBYIOLUMX 3/1€Chb HECKOJIbKUX MPOMBIILUIEHHBIX TIpeNTPH-
SITUH ¥ Y4aCTKOB ¢ TPYAALLUMUCH B cpedHeM 50 yemn.

NmeeTcs 6osiee 3HAaUMTEBHAS NPOMBILLACHHOCTD B NOCeNeHUH Drojiencaniatua,
TIe TOJIS U YUCIIO TPYISLUIMXCS, 3aHATLIX B IIPOMBILIJIEHHOCTH TipeacTasiseT 17,6%
— 300 uen., B mocenenuu Keuene: 15, 3% — 1000 ven., B mocenennu Yacaprtente-
we: 15% — 300 gen., a B mocenennu UlonbTBankepre: 9,3% — 400 yen.

Iepugepuiinan 3ona BrirovaeT B ceds 4 mocenennii: Mmperens, ITnpro, Tas-
nap, boua B MukpopaiioHe, a 2 moceneHust BHe MukpopanoHa: Mxak u Cabancaaui.
M3 310it 30HBI €34T Ha paboty Becero 19 uen., 2% Bcex TPYAALUMXCS, €3OALLIMX
Ha pabory. )

OTHOLEHUE AaKTHBHBIX CAMOAEATENCH X TPYAALLUAMCS, €305LIKMM Ha paboTy U3
pa3Hbix noceneHuil e gocturaer 1%.

Toneko B mocenennu Cabamcamrauie UMeeTCS 3HAYMTEIBCHAS IPOMBILLJICH-
HOCTb, I'/I¢ Ha NP OMBILLLIEHHBIX YHYaCTKaxX 3aHATOB cero 624 ven. Haxoautes eile npo-
MBbIIIJIEHHOE coopyxeHue ¢ 80 TpyasumMucs B nocesiennu Tasznape.

Teppumopus eéHe npumszameavro2o pationa. V3-3a 6obliero paccrostus (30—
60 KM.) y TpyASILLKMXCS, e3Os1UUMX Ha paboTy ¢ 3To#t TeppuTOpUH B ropoa Kuiukepewy,
YUCTOE BPEMS [MOE3AKK YaCc — MOJITopa 4aca. M3 11 nmoceneHuit Bcero 24 yen. €3a5T
Ha paGoTy B 3TOT FOpOM, 3TO MPEACTaBIIAET 3% BCceX TPYASLIMXCA, €3ASIIUUX Ha pa-
6oty B ropoa. M3 otnenepHbix mocenenni 1 umu 2 ven. (0,01-0,1% Bcex akTUBHBIX ca-
MOJesTellell moceaeHuit) e314T Ha paboTy B ropon KuikepeLi.

Ipuraskenue padoyeli CHIIBbI K CeJIbCKHM NOCEIEHNAM MHKPOpaiiona

MpoaHaaM3upOBAB MPHTshKeHWE paboyeH cUMb! K LieHTpaM Mukpopailona Kuui-
kyHrajaumra (k ropogam KunikyHranaury u Kuuikepeuy) uceiieayercs JeicTBUE NIpH-
TsOKeHUs paboueil CHIIBL K CEeNChbKUX TToceNeHusam. Mimest B BUAY HEOOCTATOK COOT-
BETCTBYIOIMX JaHHBIX, KOTOPbIMH HE pacrojlarana HAKaKas OpraHu3anus, Obiix
Mccrne0BaHbl Bee MOCENIEHU MUKpopaiona. TIpH MOMOLUY MOCEIKOBLIX COBETOB Obl-
JIA PaCCUMTAHBI BCE TPYNAILMecs, e3AALLUHe HA pabOTy U3 Pa3HbIX TOCEEHHH B APYIHe,
M OBITM KOOPAAHMPOBAHBL BCE NaHHBIE STUX MNMOCEJKOBHIX COBETOB BO M30eX aHUe
nmosTopenuii. [TepBoe MccneoBaHHE NOCENEHHH MUKPOpAfoHa MOXHO CUMTATH TOY-
HBIM, TaK Kak oTpaxaeT ycnosus 1-ro mroas 1976 r. (BuaHo Ha puc, 7).

Ha ocHoBe UCCIENOBAHUS MOXHO OOHAPYXHUTh, YTO SBISETCS 3HAYMTEIbHBIM
YUCIIO TPYAAWMXCS, e3/ILUUX HAa paboTy U3 pasHbIX NoceleHui u apyrue. Tpyosmu-
ecsl, B GOJILILIMHCTBE CJIy4AeB, HANPABIIAIOTCA HA TIPOMBILLJIEHHbIE TIPENTPUATHS UK
YJYACTKH, 3TO HAMPABJIEHHE MOXET OBITb OIpeIeNieHO TeorpaduyeckuM pacrosioxe-
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HHEM 3THX IPOMBILJIEHHBIX COOpYxeHuil. Ho orpomHubie celibCkie Xo3siicTBa, pado-
TAOLME B CBOMX JOMOJIHUTENBHBIX OTPACIAX NPOMBILJIEHHOTO IpOQUIsL C METOAA-
MH COBPEMEHHOTO MPOMBIIIEHHOTO MIPONU3BOICTBA TOXE BJIUAIOT Ha YUC/IO TPYyOsS-
WMXcsA, e3qAMX Ha paboTy B APYroe moceseHue, M Ha HAmNpaBJIeHUsS WX TOE3NKH.

Mo xpanupukauuy TpyaswMecs, e3nsiune Ha paboTy M3 OLHOIO IOCEJIEHHS
B Ipyroe, pasaelieHbl Ha 32% xBanudUUMPOBAHHBIX, 58 % OOYYEHHBIX M TOACOGHBIX
pabounx, 6% Texuu4yeckux U 4% aAMUHACTPATHUBHLIX PaOOTHHKOB.

Kpowme roponos Kuinkynranama v Kuiukepelua paGouyasi cuia npuTsAruBaeTcs
K CHedyrouIMM TIOCeNIeHMsIM MHKpopadoHa: Canky, Kumkyemaiiue, Snowranme,
Tomne, Keuento, Tabow, Kamkantio u llonTeankepTy. DTH TocelleHHs pasBep-
ThIBAOT HEDOJILLIOE TPUTSIKEHNE, BCTIEACTBUE ITOTO B 3TH TOCENICHUS €3A4T Ha pa-
60Ty TPYAAUWMECH U3 TAKUX APYIMX NMOCEIEHUM, KOTOPbIE HAXOMSTCH HA PACCTOSHHUE
B 10-20 xunomerpax. MckmodenneM sBusiercsa 70 TpyasiUuxca, e3asiLuX U3 mocelie-
nus KnwkynMaiiiuy B mocesniende ToMna Ha paGoTy B npOMEBILIIEHHBIH XOONEpaTUB
C pa3sHpIMM OTpacnamu. B crnydae DOnbINX pacCTOSHUIN MOTUBUPYIOLIMMU (aKTo-
paMu SBJSIIOTCHK M JIy4lile BO3MOXHOCTH i 3apaboTka U Oonee GNaronpusATHEIE
ycJIOBMS TPyAA.

Tpyasiuiiecst He NPUTATHBAIOTCA K TakuM noceleHusM (kak Axacro, Taznap,
Keneurxanom), B KOTOPbIX HET HUKAKUX TNPOMBILLJIEHHBIX UM CENbCKOXO3TMCTBEH-
HBIX TIPEANPUSTHI WK YYACTKOB.

Uccnenys 4uciio TpyAsMXCS, ¥ HANpPaBJieHWs UX TOE3AKH Ha padoTy, CTOMT
YIOMSHYTb, YTO B YUCJE M IO KBATUDHKALWU TPYAALIMXCSH, e3OALIMX Ha paboTy
M3 OJHOTO MOCENeHUsS B APYroe U M3 TOrO Xe APYIoro B MepBoe, MOSBASIOTCH TOX-
nectea. Hanpumep, u 6ecnnanoBoe pacnpeaesicHude paboueil cusibl MOXET CIYXHTb
NPUYUHON 3TOTO mpoluecca.

3HayuTeNlbHOE YMCIIO TPYIAMMXCS MHKpOopaiioHa €34T Ha paboTy U B roposa
BHe MUKpOpaloHa, B NepBYIO oyepesn, B S roponos: byaanewr, Keukemer, bas, Ka-
novya u KukyHdanensrasa, kotopele ¢ OONBLIOH CHTION TIPHTATHBaIOT padodyro
cuny. C HaubosblleH MHTEHCMBHOCTBEO MPUTATHBAIOTCS TPyAsLiudecs k cronuuy Bby-
JaneilTy U3 CeBepHOW 4YacTu Mukpopaiona. M3 noceneunit Axacro u llonbTcenT-
umpe cBbiine 400 yer. e3pAT Ha paboTy B CTajuLly Ha pasHble pabouue MmecTa npo-
MBILLJIEHHOTO TPOdUIISL.

W3 nocenenust Axacro 21% Bcex Tpyasuxces (710 yen.) e3pat Ha paboty B by-
J4NEUT, 3T0 — 7,2% BCEX aKTUBHbIX caMopesaTeNell noceneuus. A U3 NoCeneHUs
lonsTcenTuMpe 64% Bcex Tpyasumaxes (217 uen.) e3par va pabory B cTanuuy, 310
naeT 15% Bcex akTUBHBIX camopesiTeNned noceiieHusl. B 3THX ABYX NOCENEHMSX HET
paboynX MeCT NPOMBILLIJIEHHOTO npodunsd. TpaHcmopTHo- reorpa(puqecme pacnoJio-
xeHue 0DOMX TmocesieHuit coeficTBYET 3TOMY.

JpyruM LEHTPOM NpUTsHxeHUs paboueil cuilbl Ha 1oro-3amajie SBJSETCH TOPoa
Bas, xyna 390 yen. e3nat Ha paGoTy U3 9 noceneHuit, B TOM 4UCIIE 4 M3 TaKHX Toce-
nenuii kax Tomna, KOTopoe caMO pa3BepThIBaeT NIPUTAreTebHOE neiicTBue paboueit
CHIIBL B MHKpPOpailoHe.

Menee 3HaUNTeNIbHOE NIPHTATATEJbHOE NeficTBHE HAa MHKPOpaliOH pa3BepThiBa-
et ropon Keukemer, kyaa 120 gen. e3nsT Ha paboTty u3 6 noceseHHiA.

Ha 3ananHyro yacTe MUKpopaiioHa NpUTATMBaIoLLEi CHIIOH BO3eicTBYET FOpoa
Kanoua, xyna 70 Hen. e3ast Ha paboTy U3 2 mocenenuii. A Ha CeBepo-BOCTOKe U3 4
nocenennit 120 yen. e3asT B ropoa Knwkyndanenbrasa Ha pabory.
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Ha ocHoBe ananu3a AaHHbIX O MHKpopaione Kulukydranaiiie MOXHO YCTaHO-
BHUTL, UTO M3 CEJLCKUX TOCeseHWH Bcero 5068 4en. e3asT. exeaHeBHO Ha paboTy
B Ipyrue noceneHus, 310 aaer 8 % Bcex aKTUBHBIX camo/esTenei Mmukpopaiiona. Ox-
HAaKO, B MOCENEHUSt MUKpoOpaiioHa Bcero 2722 yem e3nsT exeaneBHO Ha pabory,
310 — 4,2% BCEX aKTUBHBIX camojesTenei MHKpOpaHOHa CBOJlHBI]/I 6ananc pabo-
uel CHJIBI MHKpOpaioHa OTpHLaTesNeH.

AHanu3upys NPUYHHBI TOE3OKH TPYASLUMXCSA HA paboTy M3 OQHMX TOCEJEHWU
B IpYyrHe, MOXHO OOHAPYXHUTb, YTO Ha MEPBBIHA MNaH BBHICTYNAET HEAOCTATOK COOT-
BETCTBYIOLUEH 3aHATOCTH (B MEPBYIO OYepelb, HEAOCTATOK pabo4yuX MeCT MPOMbIiI-
JIEHHOT O NPoduIIs), HO PellAOILY0 POJIb HIPAIOT M JIYYIIME BO3ZMOXHOCTH AJIs 60J1b-
utero 3apaboTka u Gosiee GaaronpusTHbe YCIOBHS paboThl. CUNTAIO BAXKHOM ymoM-
AHYTh B Ka4eCTBE NMPHYWHBI M HECIJIAHWPOBAHHYIO pacCrpelesieHuto pabovyed CHIIBIL.
C noMoOuIBIO MIIAHUPOBAHUS PAGOYEH CHMJILI MOXHO 6bLIO Obl YMEHBILUTH YKWCIIO
TPYASLUMXCA, e30AKUX Ha paboTy ¢ OONbUINX PACCTOAHUMN. 3HAUYEHME NIAHUPOBAHUS
MOAYEPKUBAETCA M TeM (JAKTOPOM, UTO B LIEHTPax MHUKpoOpaioHa MMeeTcs HeaoC-
TATOK pabouelt CHJIbI, 1OKa TPYASILUNECS M3 COCEAHHMX TOCEJIEHHH €XEAHEBHO €34T
Ha paboTy B Apyrue noceieHus ¥ ropoja Ha 6oJsbline paccToanus (unoraa s 50-100
KMJIOMETPaXx).

CeneKTMBHOE Pa3BUTHE NPOMBILIEHHOCTH, OCYLLECTBIAEMOE NPU KOOPAWHALMH
KOMMTATCKOTO COBETa, Hojlee KOHLUEHTPHPOBAHHBIA pacxon padoueil cuabl HA HO-
BBIX MPOMBILLJIEHHBIX NPEANPUITHAX, TUTAHOMEPHOE M KOOPAUHUPOBAHHOE OCYLIECT-
BJICHHE COOPYXEHHE INPOMBILIJIEHHBIX YYACTKOB YMEHBUIAKOT, B 3HAYWTENBLHON CcTe-
MEHH, YHCIIO TPYAALIMXCSA, €3AfIMX Ha PadoTy M3 OAHUX MOCENEHWIl B Opyrue.






PHYSICAL-GEOGRAPHICAL AND GEOLOGICAL ASPECTS OF
THE EXPLORATION OF THE HYDROCARBON RESERVES
OF THE SOUTH HUNGARIAN PLAIN

L. Jakucs

Our age has become a revolutionary period not only of technological, industrial
and social development, but also of scientific development. Our changed and still
changing and developing life forms, conditions and requirements mean that new
types of social demands are expected of the natural sciences, which are so closely
interwoven with our everyday existence. It is understandable, therefore, if the
branches of science carrying out research into the various phenomenological groups
of the objective world, the changes in these, and the causes of the changes (e.g.
biology, chemistry, geology, physics or geography), are no longer satisfied with their
earlier content, systematization and explanations, but achieve new society-centred
aims by fulfilling the planning of the optimum degree of rational utilization of the
natural environment by exploring the complex interactions between the phenomena.
Thus, the new type-of natural sciences wish to bring about the social control and
direction of natural energy previously merely acting spontaneously or just lying
dormant. In this way they are striving to help mankind to become a sage ruler of
the world (in the noble sense) and a responsible director of events.

Many geological sciences are known to be attempting to achieve the under-
standing of the features of the landscape, the clarification of the development of
the earth’s surface, and hence to explore the natural reserves hidden under the sur-
face. In addition to geology, geophysics, geokinetics, hydrology, pedology, etc, a
very significant and ever increasing role must be played by natural geography, for
instance in'the exploration of the hydrocarbon and thermal water reserves. The reason
why this is so is primarily that, as a consequence of its methodology and the essence of
its scientific content, natural geography can create a unity of view and a broad comple-
xity in the accumulated knowledge in the geological sciences, which can not always be
achieved by the individual branches themselves, remaining within the frameworks
of their own fields. In other words, this means that natural geography is the science
that is able to take the geophysical, geological, geokinetic, hydrological, pedological,
climatological, etc., part-results, and to view them in a constructive complexity and
unified harmony, in which the various colours of the spectrum combine into a beam
throwing light on new essential correlations.

In this paper, on the example of the area of South Hungary east of the River
Tisza, I should like to demonstrate the extent to which natural geography in our age
has assumed the stamp of modernity in the above sense, and the fact that it is no
longer the old recording and descriptive discipline as many justifiably regarded
it even only one or two decades ago. Weé have passed beyond the period of the pre-
paration of large, descriptive, detailed geographical monographs. Our excellent
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predecessors prepared the detailed and supplementary geographical descriptions
as reagards the regional aspects of the South Hungarian Plain, and they also explained
(often amidst serious debates) the natural and anthropogenic processes resulting in
the development of the present surface. Accordingly, therefore, it was necessary for
us to proceed further and to seek the means of applying and utilizing the accumulated
information. The earlier claim as to the revolution in geography is true only if a new
classification of the available information and hence the perception of the resulting
new correlations can be proved to serve practical interests, and if they truly assist in
the exploration and utilization of the natural potentials.

In this concept of geography, the Department of Physical Geography of Jozsef
Attila University in Szeged first attempted 10 years ago to prepare a dynamic geogra-
phical synthesis of the South Hungarian Plain from the aspect of raw material
research. In the course of this large work, over the years we collected a vast mass
of data, outstanding roles being played primarily by MIHALY ANDO and JOZSEF
FEHER; with the systematization and the overall evaluation (in close scientific
cooperation with the OKGT, the National Mineral Oil and Gas Industry Trust)
we wished mainly to provide information of assistance in the Hungarian hydro-
carbon exploration.

Our work was made particularly significant by the fact that evaluation of the
discoveries arising from the geological synthesis of the previous sporadically per-
formed palacogeographical investigations and hydrocarbon explorations had
already provided initial encouraging results for the hydrocarbon research workers,
while in addition the necessity of interscientific collaboration of a similar nature
was definitely confirmed by the most recent Soviet hydrocarbon exploration ex-
perience, from an economic aspect too.

The preparatory, data-recording part of the work is documented by the pre-
sented maps. Of these, Maps 1, 2, 3, 4, 7, 8, 9, 10, 11, 12 and 13 are new and pre-
viously unpublished ones, specially prepared in our Department. At the same time,
Maps 5, 6, 14, 15, 16, 17 and 18 have been taken from other sources without modi-
fication, or with only unessential modification (e.g. geology), for the sake of uniform
and comparative evaluability. The maps taken from external sources (BENDEFY,
DANK, Mrs. HAAZ, URBANCSEK, etc.) were also transformed to a 1:100 000
scale and were provided with keys on a principle analogous to that of our own maps,
in order to facilitate comparative examinations and measurements on them.

Before I present the essence of the dynamic physical-geographical regional
analytic method, applied on a hydrocarbon basis in this case, by comparison of the
meaning-contents of the 18 maps, I should like to say a few words separately about
the individual maps; I should note that in the presentation I have relied strongly
on the valuable results of the earlier work on research into the Hungarian Plain,
primarily of my colleague MIHALY ANDO.

Map 1, a contour map of South Hungary east of the Tisza, shows the individual
contours with level differences of Sm. Within the region examined, a level dif-
ference of only about 30 m is found between the highest points above the Adriatic
and the lowest points. The highest points are found in the vicinities of Kevermes
and Battonya (108 m), while the lowest one is situated south of Szeged, in the
southern section of the Tisza valley (78 m). The surface slopes uniformly down-
wards from the south-east towards the west; this is genetically connected with the
fluviatile fllling-up of the development and with the permanent subsidence of the



Fig. 1. Contour map of South Hungary Fast of the Tisza

(Prepared in the Dept. of Physical Geography, Attila Jézsef University, Szeged)
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Fig. 2. Relief-Energy map of South Hungary East of the Tisza
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region. The smaller, more deeply-lying places compared to their environments
(in the vicinities of Szabadkigyds, Oroshaza, Csorvas and Nagyszénas), which are
in contrast with the general east-west downwards-sloping tendency, are not indi-
cative of the local subsidence of these areas, but are the consequences of the non-
uniformity of the accumulation processes and of postgenetic factors (e.g. alkalinifica-
tion, areal soil erosion, etc.). Depressions attributable to neotectonic processes in
South Hungary east of the Tisza are expressed only in the form and terrain complexes
of the larger regional units. Such areas with individual dynamics are signified by
the subsidence area of the South Tisza valley with the Maros depression, for example,
or by that of the Korés rivers, i.e. by the large depressions connected with the geo-
kinetic processes on the western, northern and southern rim-lines of the region.

In connection with Map 2, a relief-energy map, it should be noted that the relief-
energy values depicted are relative relief indices, prepared by regional interpolation
of the relative level-difference indices shown at the centres of the square-kilometre
network. The map reveals that, on the basis of the relief-energy types, there are 4
{comparatively well differentiable) regional units in South Hungary east of the Tisza.
Proceeding from south-west to north-east, these are as follows:

1. The alluvium of the area of the influx of the Maros into the Tisza, where the
relief energy is fairly variable, even in spite of the relatively level alluvial inunda-
tions. The outstanding values in this area are generally caused by positive forms,
which genetically are mainly Pleistocene loess relict terrains. Even old oxbow lakes
and abandoned bed sections too play a subordinate role in the areal determination
of the relief-energy conditions. On 78 % of this unit the relief value is 0—1 m/km?,
and only on 22% is it higher than this.

2. The zone with the lowest relief energy is a band defined by straight lines
drawn between Szentes and Kevermes, and Algyé and Magyarcsanad, where the
relief-energy values are 0—1 m/km? on 97 % of the area. This zone otherwise coincides
with the infusional surface of the western wing of the Maros talus, where the com-
parative lack of orographic forms means a reflection of the aeolian morphogenetics
of the surface. The patches of small extent, but high relief energy, in the south-
eastern half of the zone are caused partly by cairns, and partly by ancient river-bed
and oxbow sections.

3. The morphologically most structured zone of South Hungary east of the
Tisza is the band defined by the lines between Szentes and Kevermes and Nagyszénas
and Elek, where the relief energy is lower than 1 m/km? on 76% of the area. At the
same time, on the other patches the relatively high relief-energy values predominate,
which are the projections of both positive and negative forms. This zone otherwise
coincides with the rim-edge of the Maros talus, which is made more emphasized
by the sand-band of the strata with a bank-side dune character, blown out and reaccu-
mulated by the winds. There are also abandoned ancient river-bed sections between
the sand-bands. ’

4. The richest band of South Hungary east of the Tisza as regards relief energy
is the zone sloping down to the Koérés depression, lying north-east of the line
between Nagyszénas and Elek; in this, besides the surfaces with values of 0—1 m/km?,
which amount to 66%, the sites with higher relief energy also figure with relatively
extensive arealities. For example, the surfaces with values of 1—2 m/km? comprisé
26% of the entire area. This involves in part the isolated, aeolian-formed loesse,
sand-dunes around Kondoros, and also the trenching lines dating from the end of
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the Pleistocene and from the Old Holocene, which slope down to the K&rds rivees.
In the north-west half of the zone the lines of the Hajduvoélgy, Kérégy and Vekrr
streams give negative forms showing up areally too.

To summarize, therefore, the relief-energy map may be evaluated so that the
specific differences between the individual zone types are the consequences of the
surface natural geographical processes which occurred during the Quaternary,
and possibly anthropogenic effects, but not geokinetic reflections projeting out of”
the depths.

In connection with Map 3, showing the connate waters, it should be noted
that it reflects the state prior to the river regulations and the prevention_ of flooding.
In its construction, use was made not only of the cartographic material from the
first military survey of Emperor JOSEF, but also of older cartographic material
to be found in the archives. On the basis of the map of the connate water conditions,.
the area on the map can be subdivided into well-circumscribed details with charac-
teristic zonal properties: 1. the north-south depression band of the Tisza valley;
2. the terrain of the western wing of the loess table in the South of Hungary east
of the Tisza, divided by fluvial erosion and structured by smaller local depressions;
3. the floodwater-free table-land of the eastern wing of the loess table of South.
Hungary east of the Tisza; and 4. the depression area of the K&ros rivers. The fol-
lowing remarks may be made in connection with the above-mentioned hydrogra phic
regional units that can be well distinguished on the basis of the map of the connate
waters:

The Tisza valley, which is becoming widely alluvialized in the southern part,
at the mouth of the Maros valley, is undoubtedly conforming to the centre-line of
a trough which at present too is subsiding more strongly than its environment;
this is confirmed by the depressionally directed bed sections of the river valleys.
of the regional band adjacent to it to the east. Otherwise, the fact that even in the
period before the regulation of the river, the sites with a constant water coverage
did not coincide with the centrally situated flood-plain alluvium accompanying.
the direct channel-bed of the Tisza, but developed along a line almost parallel with
the Tisza valley, 10—20 km to the east of it, is one of the dynamic natural geogra-
phical proofs of the Recent process of subsidence of the regional band. The streams.
with low erosional effects on the Hungarian Plain (Veker, Kordgy, Sziraz, etc.)
would have been unable to overdeepen their channels compared to their Tisza.
erosion base in continuous filling-up. In other words, this means that in the case
of the constant water coverages in question, which appear to be overdeepened
(Reketyés, Fert-t6, Mucsi-té. Kék-t6 and Hod-td), the fluvial overdeepening is
only apparent; in actual fact, the process of subsidence of the terrain is reflected
in those sections where the Tisza, accumulating much eluvium even on its flood
plain prior to the regulations, could no longer equalize this with its continuous
filling-up. :

It must be noted that the reason why there is no water transport or water
network on the floodwater-free table-land of the eastern wing of the loess table in
South Hungary east of the Tisza, and also in the region of the “Hajd stream table™
around Kondoros, is that the area is situated relatively higher than its environment;
further, because of its permeable near-surface rock facies, the lithological conditions.
of the development of the autochthonous water network too are unfavourable.

Finally, it should be noted that the fioodwater affected area of the Kords
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Fig. 6. Soil genetics map of South Hungary East of the Tisza
(Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged)
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Fig. 7. Permeability map of near-surface layers of South Hungary East of the Tisza
(Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged)
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Fig. 8 Soilwater geograpiycal map of South Hungary East of the Tisza

. (Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged)
Average subsurface depth of soilwater:
1 = 0—200cm = 400—600 cm
2 = 200—400 cm 4 = more than 600 cm
The thick” lines and the related numbers indicate the differences in the extreme fluctuations
oilwattr level inCM
a = settlemen
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rivers, which before the regulations was one of the most characteristic swampy
regions of the country {Sarrétek), could ascribe its inundation to the fact that the
area strongly and permanently subsided. This geokinetic process was particularly
intensive at the end of the Pleistocene and the béginning of the Holocene, so much
so that the enormous Pleistocene talus of the K6rés rivers was covered completely
by a lymnetic and fluvial covering-layer formed in the Holocene.

Map 4, a map of the present slope tendencies of South Hungary east of the
Tisza, is a dynamic natural geographical map constructed on the basis of the relief-
energy conditions, the contour map, the connate-water map, the map of the Recent
river-valley network, the density map of the specific water network, and measure-
ments relating to the regional parameters of the specific water transport; its vector
lines show the main ablation directions and the proportions of their orders of
magnitude.

The map clearly documents that the main ablation centre of South Hungary
east of the Tisza coincides with the centre of the ancient Maros talus situated in the
environment of Battonya, Kunagota and Lok&shaza; otherwise, this is expressed
more intensively as reagards the talus character beyond the borders of the country.
It may be stated that on about 60% of the area the natural ablation not yet disturbed
by anthropogenic intervention, and the accumulation connected with this, conform
to the centre line of the South Tisza as an erosion base; however, the lines do not
always follow the direction of greatest sloping, but much rather the routes of the
ancient river valleys, the positions of which were determined by the rim-line of the
ancient Maros talus, and the gradual fan-like spreading of this to the west (cf. the
course of the central, longest vector line, which displays a parallel with the running-
line of the present Szaraz stream, as with the most important channel system of the
ancient Maros).

The dip in the southern direction of the ablational force lines otherwise si-
milarly proves the intensive permanent tendency of the South Tisza valley (Szeged
basin) to subside.

The complex dynamic ablational force lines that can be constructed in the
north-eastern third of the region (about 40%) show the distribution of the acting
depressions. The northerly running of the lines of the eastern rim area is undoubtedly
explained by the depression of the Koérds (Sarrét) subsidence region. In places
this effect can be observed so markedly that, even in the absence of facies-identi-
fication driliing material, it must be assumed that in the course of the Pleistocene
a mixing of matter onto the talus of the Kords rivers occurred from the direction
of the ancient Maros talus too.

The declination to the west of the dynamic lines in the vicinity of the northern
boundary of the region already expresses the effect of the Tisza of the Pleistocene.
This depression might otherwise have been the erosion base of the running-direction
of the ancient Er, Beretty6 and Kérés too. In this respect the measurements confirm
the known connate-water river-network development conception of JOZSEF
SUMEGHY. '

Map 5, showing the surface geology of South Hungary east of the Tisza, in
our view faithfully reflects of our geodynamic findings generalizable to the history
of the surface development, according to which the system of the Maros talus plays
a decisive role as a central filling-up area, and the zone of the subsidence regions
is situated along the northern and western rim-lines of this. In the central zone the



96 L. Jakucs

rocks are generally characterized by a higher porosity (this is the case for both the
fluvial and aeolian sediments), whereas in the subsiding troughs of the rim parts,
which at present too are accumulational areas in the main, the finer-compositined
and structurally too more compact lymnetic and fluvial sediment facies predominate.

In Map 6, a soil-genetics map of South Hungary east of the Tisza, we finu
three soil regions in a genetic sense. Although two of these (the Tisza valley and
the Ko6rds region) resemble each other in many respects as far as their soil genetics
are concerned, from a geographical aspect there is nevertheless an essential dif-
ference between them because of the predominance of the lymnetic or the fluviatile
character. The third area (the table-land of the Békés-Csanadi loess table) has di.-
ferent soil features from the foregoing, being characterized by the soil varieties
formed on the more porous rocks.

The soils ot the Ko6rds region primarily developed from sediments washed in
from the environmental higher areas as a consequence of the close interaction of
the flowing and standing waters. Extensive clay surfaces formed, which develop to
have very different thicknesses and qualities in the course of the water-coverage or
the terrain to various depths. In the depressions clay was generally deposited, the
mother rock of which was mainly loess and red clay. The difference between thes
two mother rocks is also expressed in the present soil characteristics.

In the Korés region, in addition to the clay there is also a significant occur-
rence of inundation soils, particularly in those parts where the rivers accumulated
sediment series by continual repetition, without a longer interruption, in the meantime
no swampy vegetation developing in the area. In contrast, in those places where
swampy vegetation too developed, the most bound black meadow clay soil is found.

The soil conditions of the valleys of the Tisza and Maros exhibit a close con-
nection with those of the Korés region. The correlation is particularly expressed in
the fact that here too the soils are of young origin, and these developed primarily
as a result of the running and standing waters. There is a difference, however, in that
there is less red clay and more inundation mud in the soil-forming sediments, and
because of this the soils produced here are not so bound as in the previous region.
The individual types are situated regularly, parallel with the current channel of the
Tisza. Thus, young inundation soils may be seen in the immediate vicinity of the
river, with meadow and meadow-inundation soils farther away. In the case of these
latter two soil types, clayley binding too is frequent. These soils are acidic, which is
indicative of a Tisza origin.

On the Békés—Csanadi loess table-land the arable soil layer developed in the
main from Pleistocene sediments (infusion loess, sandy loess, muddy loess, sand,
etc.). In places, soils formed on alluvial flood plain sediments also occur, but these
are restricted only to the regions of the old ox-bows.

The construction of Map 7, showing the permeability of the near-surface layers
(0—10 m) of South Hungary east of the Tisza, was considered important, for in
our view the nature of the region-constructing processes is reflected better and more
faithfully by the pzirological character of the 10 m thick near-surface complex of
layers than by two-dimensional geological or pedological maps depicting merely
the surface conditions. In addition, such a map is indispensable for a genetic as-
sessment of the hydrogeographic, and particularly of the soilwater-geographic,
characteristics. Qur map was constructed via the processing of the material of near-
surface drillings by VITUKI.



Fig. 9. Percentage sand contents of the sediments of the 200—300 m strata in South Hungary East
of the Tisza (Prepared in Dept. of Physical Geography, Attila Jozsef University, Szeged)
Percentage of sand in the 200300 m stratum:
1= 0—25% 3 = 50— 75%

2 = 25—50% 4 = 75—100%
a = settlement
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Fig. 10. Percentage sand contents of the sediments of the 300—400 m strata in South Hungary East
of the Tisza (Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged)
Percentage of sand in the 300— 400 m stratum;

1 =0-25, 3=50—75%
2 = 25—50% 4 = 75—100%
a = settlement



Fig. 11. Bed-map of the levante stratum in South Hungary Fast of the Tisza
(Prepared in the Dept. of Physical Geography, Ettila Jozsef University, Szeged)
Depth of the Levante bed compared to the levele of the Adriatic sea:
1 =400m, 4 = 800—1000 m, ’
2 = 400—600 m, 5 =1000 m
3 = 600—800 m, a = settlement
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Analysis and comparative evaluation of the drillings and the grain-size curves
led to the finding that the frequency of the sandier, coarser-grained compositions
displays a linear correlation with the height of the area above sea-level. However,
this correlation is manifested only statistically, for sandy facies occur in lower
situations too, though these generally exhibit linear development and finer fractions.

Naturally, attention must also be paid to the circumstance that whereas the
regions with a definite height above sea-level have a large areal extent, the frequency
of occurrence of the sandy layer composition associated with these remains linear
and is materialized only with linear statistics. This circumstance proves, therefore,
that a faithful picture of the individual phases of the course of palaeographic develop-
ment may be obtained only by means of a combined evaluation of the drillings
and the related surface-morphological investigations.

As regards Map 8, depicting the soilwater geography of South Hungary east
of the Tisza, it must ‘be noted that this is based fundamentally on the soilwater
map of KAROLY UBELL; supplentation of this was made on the basis of the
observation data of our Department, and also those of the VITUKI station-network,
which were all subjected to statistical processing.

The most striking characteristic of this map is that the boundaries of the rest
levels of the soilwater (denoted by dots) differ considerably from the field-boundaries
of the water-level fluctuations (denoted by lines); this is a consequence of the perme-
ability and conductivity of the near-surface layers, the flow direction and flow rate
tendencies (which depend on the various soilwater level heights), and the morpholo-
gical features. It is interesting to note the lateral deflection of the soilwater fluctuation
contours in the region of Totkomlds; this is related with the areality of the sand
fayers built up in the Maros talus, and with the abundant soilwater replacement
from the direction of the Erdélyi island hills.

Map 9 gives an interpolated cartographic plotting of the percentage sand
contents of the sediments of the stratum at a depth of 200—300 m. For its pre-
paration we made use of the drilling records and descriptions of strata connected
with artesian wells with a depth of at least 300 m to be found in the documen-
tation of the Hydrological Department of the National Water Board and also in the
national register of wells. These data were supplemented with the values obtained
from the electrical survey profiles of hydrocarbon prospecting drillings made available
by the OKGT. With regard to their sand contents, the following descriptions were
applied to the various types of sediments:

sand, gravelly sand ) 100%
muddy sand 75%
clayey sand 60%
sandy mud 20%
sandy clay 10%
mud, muddy clay, clay 0%

It should be noted that the geological age differences were not taken into
account in the construction of the map. These age boundaries have not been sufficiently
well clarified in the transverse layers, while in addition the primary aim in the pre-
paration of the map was the elucidation of the vertical movement tendencies of
the area in question, which may be better reflected in the facies-differences of the
sediments according to grain size than according to the geological age boundaries.
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The map illustrates well that the coarser-grained sediments are situated in the
western and south-western parts of the area, while the sediments have finer grains
in the north and east. This can be explained in that Pleistocene deposits of fluvial
origin appear in the western half of the stratum examined, whereas in the eastern
half of the area we are concerned with finer-grained sediments of lacustrine origin
from the end of the Tertiary. At the same time, however, this circumstance may also
indicate that the main line of the present Tisza valley and particularly the district
where the Naros joins the Tisza was the most strongly subsiding part of this area,
even when the sediments in question accumulated.

It may be established from the map that the Maros talus, which is sharply
outlined in the near-surface layers, does not appear at depths of 200—300 m. From
this it becomes clear that the subsidence of this area was slow and insignificant
after the development of the talus (Plio-Pleistocene).

Similarly, the rest state of the area is delineated on the region of the present
depression of the Korés rivers too. From the fact that primarily lacustrine (Levante)
fine-grained sediments are to be found in the levels examined in the northern and
north-eastern half of South Hungary east of the Tisza, it follows that the subsidence
of this area stagnated in the Levante, and the earlier-formed basin part was filled in.
It must be noted that the K&rds talus system, subsided and demonstrable on the
basis of surface and near-surface investigations, is indicative of the renewed sub-
sidence of this area in a relatively young age; moreover, this movement tendency,
at the end of the Pleistocene or in the Old Holocene, was of high intensity.

Map 10, depicting the percentage sand contents of the strata of the levels between
300 and 400 m, was constructed in an analogous manner, and by processing of data
from the same sources as for the levels between 300 and 200 m. If Maps 9 and 10
are compared, above all the great similarity is apparent: they strongly outline the
considerable facies-difference between the south-western + western and the eastern +
northern halves of the area. Indeed, in the 300—400 m levels the western, coarser-
grained band broadens out and becomes increasingly more sandy in the southern
half. At the same time, the sediments in the central area of the Maros talus are
even more fine-grained than in the layers above them.

Map 11, showing the bed-relief of the Levante layer complex of South Hungary
east of the Tisza, was constructed on the basis of the processing and evaluation of
the layer descriptions, electrically-surveyed profiles, etc. of hydrocarbon-prospecting
borings made before 1967, and provided to us by the OKGT. Our map differs
appreciably from map no. 7 with the same name in the ‘“Hydrogeological atlas
of Hungary”. We consider the cause of the differences to be the fact that the car-
tographers who prepared the map for the hydrogeological atlas were compelled
to interpolate on the basis of substantially fewer data, since the material from the
large number of hydrocarbon-prospecting drillings made recently in the area was
naturally not available to them. Even in connection with our map, however, it should
be noted ‘that the data network on the basis of which it was prepared is not equally
dense in all areas: there are some districts in South Hungary east of the Tisza where
even at present we have insufficient data and hence the interpolation is still open to
some question. In such districts we were forced to rely on the data of the oil-pros-
pecting drillings that have been made, and in their absence on the more uncertainly
assessable data of artesian borings. Such areas are the north-eastern quarter of
South Hungary east of the Tisza, and the Hédmezévasarhely—Szentes district.
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Fig. 13. Map showing thicknesses of pannon ian layers with porosities above the limiting value in
South Hungary Fast of the Tisza
(Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged)
Total thickness of the porous Pannonian layers:
1 = 50 m, 4 = 400— 600 m, 7 = 1000—1200 m,
2 = 50—200m, 5 = 600— 800 m, 8 = 1200 m
3 = 200—400 m, 6 = 800—1000 m, a = settlement
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From a study of the map, it may be stated that the position of the Levante
bed reveals two well-distinguishable basins in this area, and one table-land, rising
above the general terrain. Of the basins, the western one can be denoted by the
Szentes—Hdédmezdvasarhely axis, and the other, deeper one by the Gyula—Békés-
csaba—MezOberény axis. Besides these depressions, in the south-eastern corner
of the area the Levante bed shows up a table-land rising above an absolute height
of 400 m; areally this almost coincides with the extent of the later Maros talus.

As regards the relative level-difference of the order of 400—600 m, and the
fairly areal and uniform facies conditions characteristic of the initial stages of the
Levante, on the basis of these we may explain the differences in bed depth only by
the different dynamics of sedimentation of the various parts of the area. Otherwise,
in this respect the nature of the movement mechanism displays a striking parallel
with the geokinetical tendencies to be observed in Maps 12 and 14.

From a study of Map 12, which shows the bed-relief of the Pannonian layer
complex of South Hungary east of the Tisza, it may be established that the Pannonian
bed sharply outlines a table-land tapering and becoming lower towards the north-
west; the axis of this coincides with the line Battonya—Oroshaza. The highest
part of the table-land is situated near Battonya.

A second, but much less prominent table-land also appears east of Szeged. The
highest and most central part of this lies between Szeged and Maroslele, on the
bisector of the straight line joining the two places, and the table-land lies along
a longitudinal axis from north-west to south-east, by and large parallel to the pre-
viously-mentioned Battonya—Oroshaza table-land. Between these two anticlines,
the position of the Pannonian bed indicates a trough broadening out in the north-
north-west direction, the deepest central part of which lies between Hédmezdva-
sarhely and Szentes, at an absolute depth of more than 4000 m.

The second Pannonian bed depression of South Hungary east of the Tisza is
the Sarrét—Békés basin; however, in our research area this does not attain a depth
greater than 3500 m, and it appears to be wider and flatter than the Szegvar depres-
sion. The deepening of this Békés depression in the Miocene was therefore of lower
intensity than that of the Szegvar depression. All these very significant level dif-
ferences make indisputable the selective subsidence of the area, discussed above.

In the construction of Map 13, depicting the thicknesses of the Pannonian
layers with porosities above the limiting value, attention was paid to the positions
of the layers of the Pannonian overlay and bed, to their depth relations, to the thermal
water reserves stored in the Pannonian stratum, to the electrically-surveyed profiles
of prospecting drillings, and to the water yield data of wells producing thermal
water. '

From this map it may be stated that during the duration of the Pannonian
the most intensively subsiding part of the area was the basin of the Tisza valley;
abundant thermal water-containing layers from the Pannonian are found there too,
primarily in the region of Szentes—Szegvar. Apart from this extensive basin, however,
there are further smaller maxima in South Hungary east of the Tisza, e.g. east of
Mezbhegyes, between Oroshaza and Békéssamson, and also the area between the
two Koros rivers. In contrast, in the region of Kaszaper—Toétkomlds the Panndnian
layers are thinner, and in addition the porosity index of the rock is lower.

Map 14, illustrating the substratum relief, was prepared by reconstructing
and supplementing the map of VIKTOR DANK. It must be noted, however, that
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the data from some newer drillings suggest that further corrections of the map will
be necessary, particularly in the southern and south-western quarter. For example,
in the region of Mako the substratum is deeper, while in the region of Algy8—Deszk—
Ferencszallas it is higher than indicated on the map. Disregarding these subsequent
refinement details, however, the substratum relief even now clearly indicates the-
tendencies of the ancient geographical development, sharply emphasizing the process
of the Erdélyi island hills, outlined along the Battonya—QOrobhdaza axis, with maxi-
mum at Battonya. This is surrounded by a broad and deep, semicircular basin-
trough, which can be resolved into a wider, but flatter northern part-basin, and
a narrower, but deeper western part-basin. The centre of the latter is Hédmez8vasar-
hely, and its meridional axis-line is the preformational factor of the ancient Tisza
valley.

In addition to the basin-bottom large forms to be discerned from the map,
there are naturally also smaller part-basins, ridges and upthrusts on the surface of
the substratum. A sufficient number of data for their detailed construction are not
yet available, however. Since these microstructures are scarcely likely to have had
any determining significance as regards the later course of development of the
ancient geographical picture, we did not make a special effort to depict them.

We shall not deal with a detailed evaluation of Map 15, a gravitational map of
South Hungary east of the Tisza. To emphasize its salient features, however, it
must nevertheless be pointed out that there are two larger and two smaller gravi-
tational maxima and one more extensive gravitational minimum in the region.
The maxima are as follows:

1. The district of Kiszombor—Ferencszallas in the south-western part of the
region. This district, with a high positive anomaly, projects towards the north-west
beyond the line of the Tisza, while in the south-east it extends to the south of Maké.
Areally, it coincides with the deepest trough of the substratum. 2. The second
extensive part with a positive anomaly is the regions between the Korés rivers, from
Gyulavar, Kétegyhéza, Békéscsaba and Doboz up to the border of the country.
3. The third area with a gravitational maximum, smaller than the first two, extends
south-east of Battonya across the border of the country.

In contrast with the above three maxima, in the area of the Maros talus there is
an extensive region with a negative gravitational anomaly. Within this, a number of
smaller, but well-definable gravitational part-basins can be discerned. Examples
may be found about 6 km north-east of Békéssamson, about 4 km south of Mezé-
kovacshaza, and extending from Kevermes to Dombegyhaza. The most significant
of them is the Békéssamson gravitational depression, centred at Kardoskut.

Because of the higher positive anomaly values, a special position is occupied
within the zone with a high negative gravitational anomaly by the nucleus situated
4 km north-west of Dombegyhaza; this can not be evaluated surface-morphologically.
In the other parts of the region, and primarily in the northern and north-eastern
parts, fields of large areality show up, which are fairly monotonous from a gravita-
tional aspect; on the basis of these, conclusions can not be drawn as to the deep-
deep-structure and areal movement tendencies there.

. Map 16, a geokinetical map of South Hungary east of the Tisza, the regional
units with different geokinetical characteristics can be distinguished very well. The
most strongly subsiding part is the area between Hodmezévasarhely and Oroshaza,
from which a narrow trench extends to the south in the direction of Deszk and Uj-
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- Fig. 14. Relief map of substratum in South Hungary East of the Tisza )
(Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged, on the

basis of the data of V. DANK)
Depth of substratum:

1 = 1000 m, 6 = 1800—2000 m, 11 = 2800—3000 m,
2 = 1000—1200 m, 7 = 2000—2200 m, 12 = 3000—3200 m,
3 = 1200—1400 m, 8 = 2200—2400 m, 13 = 3200—3400 m,
4 = 1400--1600 m, 9 = 2400—2600 m, 14 = 3400—73600 m,
5 = 1600—1800 m, 10 = 2600—2800 m, 15 = 3600—3800 m,

a = settlement 16 = 3800
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| =+25—+23
2 =423—+21
3=+421—+19
4 =+19—+17
5=+17T—+15

a = settlement

6 =+15—+13
7=+13—+11
B=+41l—+ 9
9=+ 9—+ 7
0=+ 7—+ 5

(e

Fig. 15. Gravitational map of South Hungary Fast of the Tisza ]
(Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged, on the basis

of the map of Mrs. I. HAAZ)
Gravitational anomaly value units:

I =+7—+5
12 =+3—+1
13 =+1——1
14=—1—-3
15 =—3




Fig. 16. Geokinetical map of South Hungary East of the Tisza ) )
(Prepared in the Dept. of Physical Geography, Attila Jézsef University, Szeged, on the
basis of the map of L. BENDEFY.) The signs and numbers on the isokinetic lines denote
the direction and order of magnitude of the movement
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szentivan, and another to the east towards Nagybanhegyes and Kunagota. These
intensively subsiding bands are probably connected with tectonic lines and trenches.
The second relatively strongly subsiding area is the section of the Tisza valley between
Szentes and Martély. At the same time, the region includes rising nuclei: the district
of Szeged-Algy8, the district of Kiibekhdza—Maroslele—Mako, the district of
Csanadpalota—Ambroézfalva—Mezdhegyes, the surroundings of Battonya, and
the north-eastern maximum between the villages of Békés, Murony and Mezg-
berény, as well as the maximum observed in the district of Szarvas—Kunszent-
marton. :

However, since these geokinetical bands and nuclei are in contradiction in
a number of places with the clear-cut movement-tendencies revealed by the geolo-
gical, geophysical and geographical information of a different nature, the question
must be raised as to whether significant and misleading sources of error are produced
by pseudo-geokinetical movements (e.g. compaction of sediments, swelling of
water-permeated soil layers, frost swellings, etc.) in excess of the possibilities of
error permitted by the accuracy of the measurement method. The fact that the most
rapidly subsiding area is on just that part of the Maros talus where the developmental
thickness of the looser sediments covering the substratum too is large, is at any event
food for thought.

According to Map 17, depicting the geothermal gradients of South Hungary
east of the Tisza, a clear-cut correfation between the gradient value and the thermal
water reserve in the layers can not be demonstrated everywhere. For instance, while
it is natural, and even of necessity to be expected, that the gradient value is-small
in those parts where the substratum crossed by the break-lines is close to the surface
(Maros talus), and at the same time the value of the gradient is large in the thickly-
filled up geosynclines (the district of Szentes—Szegvar, the basin of the region
between the Kords rivers, the area of Kondoros, this logical tendency is completely
contradicted by the area with a low geothermal gradient index adjacent to Szeged
(between Maroslele, Sz6reg and Kiibekhaza), since in this part the thickness of the
loose-structured strata is very high (cf. the substratum and Pannonian bed maps).
Because of this, it 13 probable that it is necessary to reckon in the latter area with
intensive and quite young break-systems (between Maroslele and Oszentivan)
permitting the flow of the thermal water of the deeper layers to the upper layers.
It may occur that these same lines may also play a role in this area in the upward
migration of the hydrocarbons.

Map 18, showing the geothermal isoanomalies, was prepared on the basis of
the map with the same title of L. BENDEFY. However, in addition to simple re-
construction, certain modification too was employed, for we used as reference not
the national average level at a depth of 374 m, but the national zero point. Thus,
with the aid of our isoanomaly lines we can read off the areal position of the 30 °C
geoisotherm level directly in metres.

Evaluation shows that there are certain contradictions between the geothermal
gradient map, Map 17, and Map 18 insofar as the isothermal relief units of the
geothermal gradient map rea not outlined on the geothermal isoanomaly map.
However, the anomaly maximum and minimum areas of the geothermal isoanomaly
map do not coincide with the geological and deep-structural main kinetical areal
units either. Hence, this map raises further open questions, elucidation of which
would demand further detailed data collection and assessment work.
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While this paper has so far involved an analysis of South Hungary east of the
Tisza from some special aspect, and with the aid of objective-maps corresponding
to this aspect, we must now carry out the complex evaluation of the region; that is,
a study must be made of those natural geographical surface development tenden-
cies which strengthen one another in the information of the maps prepared in ac-
cordance with the various aspects, and also those which weaken one another in their
complex comparison. At the same time, the results of the comparative dynamic
regional analysis must also be evaluated with regard to the aspects of hydrocarbon
prospecting. Only this can describe the society-centred conception of the entire
research work and also the balance of its possible economic usefulness. v

In the course of the comparative evaluation of the eighteen maps, the most
important and most prominent ancient geographical developmental tendency
emerging is the permanent geokinetical character of certain parts of the region,
lasting since the end of the Tertiary. We must see that the present tendency of the
neotectonism is even today expressing the old regional charateristics of the geo-
kinetical dynamism. In this respect me must set out from the substratum map (Map
14), which clearly outlines the thundamental regional surfac relief differences of the
alaeozoic-Mesozoic and crystalline substratum.

As we pointed in the description of Map 14, it is charactenistic of this region
today that there is a table-land rising high in comparison to its environment and
sloping from south-east to north-west (the Battonya—Pusztaféldvar block trend),
and this is surrounded in a semicircle from the west and the north by a deep fairly
wide depression region, the deepest parts of which are to be found deeper even than
4000 m.

Although the substratum map does not show it, because the available deep
boring data were still deflcient at the time of its constuction (1967), it is now known
that in the south-west corner of the region, in the district of Algy6—Klarafalva,
there is a second substratum uparching (block trend?), lower than the previous
one, with an axis roughly parallel to the line Battonya—Pusztaféldvar. The position
of this is outlined on both our Pannonian bed map and also the gravitational map
(Map 15). It is to be noted in connection with this that along the axis of this sub-.
stratum table-land from Algyd to Klarafalva the Pannonian lies directly on the
substratum, while a few km from it to the west and (perhaps) the east there is present
the deeper-levelled Miocene too, from which it follows that the table-land in question
was produced by pre-Pannonian tectonics. In addition, however, it is necessary to
reckon with the post-Pannonian and even the present elevation of this table-land;
apart from the very high value of the positive gravitational anomaly, this is indicated
by the geothermal gradient values, which here are in contradiction with the general
geothermal gradient tendency in the region (see eveluation of Map 17), and by the
“kinetical trench” of the geokinetical map at Deszk (see evaluation of Map 16).

Another question awaiting decision was the clarification of the tectonic nature
of the movement mechanism, including now the problem of whether the movement
of the substratum is that of a fracture-structured block mountain, or whether it is
developing with a tendency of geosyncline and anticline formation of a flexural
nature.

In this respect our view is that, although smaller parts of the larger units may
have moved block-like along the fracture planes, and local trench depressions or
upthrusts too may have been formed in this way, nevertheless the fundamental
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Fig. 17. Geothermal gradient map of South Hungary East of the Tisza
(Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged, on the
basis of the data of. J. URBANCSEK.)
Value of geothermal gradient (m/°C):
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4 =18, 9 =23,
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Fig. 18. Geothermal isoanomaly map of South Hungary East of the Tisza
(Prepared in the Dept. of Physical Geography, Attila Jozsef University, Szeged, on the
basis of the map of L. BENDEFY)
Depth of 30 °C geothermal isoanomaly surface:

1 =414m, 7 = 364—369 m,
2 = 404—414 m, 8 = 354—364 m,
3 = 394—404 m, 9 = 344—354 m,
4 = 384—394 m, 10 = 334—344 m,
5 = 374—384 m, 11 = 324—334 i,
6 = 369—374 m, 12 = 324

a = settlement
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movement tendency of the region is characterized by the long-lasting subsidence
of the geosynclines, and by the slower, but similarly long-lasting subsidence of the
demonstrable substratum table-lands compared to these; that is, a geosyncline-like
subsidence with intensities differing from place to place is characteristic a permanent
manner of the entire region, so that within the whole the individual parts display
increasing level differences with a folded-mountain aspect.

Comparison of the Pannonian and Levante bed maps (Maps 12 and 11) with
the Pannonian porosity map (Map 13) and the sand-content maps of the upper
layers (Maps 10 and 9) provides convincing evidence that the tendency of the move-
ment has essentially not undergone any change anywhere since the end of the Ter-
tiary; that is, nowadays too the same regional parts are the most subsiding sediment
catchments, in which both the Pannonian and the Levante lacustrian layers show the
thickest accumulations. (Here it must be pointed out that there is no longer such
a clear-cut correlation in the Pleistocene strata; however, this does not appear as
a contradiction, since the Pleistocene strata are predominantly fluvial deposits, the
accumulational areal distribution of which is more strongly affected by the regularities
of the running-water sediment formation of a different nature.) Otherwise, the remarks
in the explanatory text to Maps 1, 3, 4 and 3, the contour map, the connate water
map, the recent slope-tendency map and the surface geology map, respectively,
prove the areal distribution and characteristics of these same movement feature
referred to the present,

From the result of the ancient geographical investigations reported here, there-
fore, it follows that there are two large sediment-catchment geosynclines in South
Hungary east of the Tisza: '

1. One of these can be denoted by the axis line Maké—Hddmezbvasarhely—
Szentes. The deepest part (centre) of this is situated between Hodmez8vasarhely and
Szentes (see Map 12). The sediments deposited into the geosyncline become finer
on proceeding from its central part in the direction of the edges, and even peter out
while the layers are the coarsest-grained in the central parts of the geosyncline (see
Maps 13 and 10). The more porous layers petering out towards the rim parts (parti-
cularly in the direction of the wings of the Algy6—Deszk and Battonya—Puszta-
féldvar anticlines) fold up on the petering-out lens ends.

_This structure ensures the possibilities of hydrocarbon accumulation and storage
in the folding-up and here petering-out rim-positioned, more porous Pannonian
layers of the geosyncline, assuming that the strata to be regarded as mother rock
are in the central and deepest-situated part of the geosyncline.

According to our geosynclinal dynamic natural geographical conception
described, the possibility of hydrocarbon occurrence may therefore be reckoned
with in the south-west syncline wing (Algyd—Klarafalva—Maroslele—Ferencszallas),
and also in the traps formed in the eastern syncline wing (in the vicinity of the Nagy-
lak—Csanadpalota—Pitvaros—Tétkomlos—Kardoskit axis). If the north-east to
south-west lens in the Fehérté district of Kardoskt in Map 13 is taken into consider-
ation, which denotes a more favourable position compared to the other points of
the trend from the aspect of possible storage conditions, we might perhaps think
that the most favourable ancient geographical conditions of hydrocarbon occurrence
within the eastern syncline wing are most probably given in the district of Békés-
sdmson-—Kardoskuti Fehérto—Kardoskut. o
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2. The other large sediment-catchment geosyncline of South Hungary east of
the Tisza is the Kdrds geosyncline with Gyula—Békés axis, the central and deepest
part of which is in the district of Gyula and, proceeding south-eastwards across the
border from there, under Roumanian territory (see the concordant evidence of
Maps 11, 12, 13, 15 and 17, and Maps 3, 5, 9 and 10). Insofar as the conditions of
hydrocarbon formation were given in the Pannonian in this geosyncline, by analogy
hydrocarbon occurrence is similarly to be expected in the petering-out and folding-up
sediment lenses of its wings, that is in the district of Nagykamaras—Kunagota—
Medgyesegyhiza—Magyarbanhegyes—Csanadapaca— Pusztaféldvar).

Insofar as the north-east to south-west post-Pannonian fracture-lines structured
the table-land with the Battonya—Pusztaféldvar axis (such post-Pannonian the
the table-land with the Battonya—Pusztaféldvar axis (such post-Pannonian move-
ments may be considered as possible on the basis of the gravitational map), the
vicinity of the anticline axis; this means that hydrocarbons may also be hoped for
along the line Battonya— Pusztaféldvar. In connection with this, however, it is our
view that, although this line is undoubtedly in an arched situation, nevertheless
(because of the more compact sediment structure of the layers) the storage possibili-
ties are more unfavourable (particularly for liquid hydrocarbons) than in the north-
eastern anticlinal wing, where the more porous layers of the Gyula geosyncline
peter out in an upwards direction.

3. Although in the bulk of its extent it does not lie in the region of South
Hungary east of the Tisza, we nevertheless consider it reasonable to mention that our
investigatlons suggest that a third large sediment-catchment basin too may play
a role in the possible hydrocarbon production of South Hungary east of the Tisza.
This is the geosyncline to the south-west of Szeged, the bulk of which lies in the area
between the Danube and the Tisza and is in Yugoslav territory; within the north-
east petering out wing of this, in our region we may consider favourable storage
possibilities perhaps along the direction-line Kiibekhiaza—Ujszentivan—Dél Szeged
(see the corresponding areas of Maps 12, 15, 16 and 17). (It should be noted that since
the drafting of this paper (1967), of these places Szeged— DEL has already proved
fruitful.)

On the basis of the dynamic natural geographical reglona] evaluation, apart
from those already mentioned, other geosynclmes and rim- p051t10ned storage pos-
sibilities connected with these can not be detected in this region. Thus, the existence
of the “large Békés depression between Békéscsaba and Nagyszénas”, assumed by
the OKGT, was not confirmed on the basis of the results of our 1nvest1gat10ns
According to our research, special arguments justifying hydrocarbon prospectmg
are not found for the distrinct of Szentes—Nagymagocs. (The few gas-containing
artesian wells of lower depths in this part of the region can be brought into genetical
correlation with the methane production of the peaty layers of the Levante lacustrian
sediments here.) In contrast with this, the arguments of the dynamic natural geo-
graphical regional evaluation suggest that the areas denoted in detail above, among
them the area to the east of the Battonya—Pustaféldvar block trend, can be re-
commended for prospecting.

As regards the large Hodmezovasarhely—Mako depression to the east of Algyd,
our investigations strongly suggest that this is only a process of a larger geosyncline,
the central trough of which is probably between Hédmezdvasarhely and Szentes;
we are of the opinion that the more favourable hydrocarbon-occurrence sites must
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be sought primarily not along the syncline axis between Maké and Hédmez6vasarhely,
but in the wings lying to the west and east of this, in the areas of the bands already
named in detail above.

To close, it should again be emphasized that the task we have attempted to
carry out to the best of our ability was a new one; such an evaluation of the natural
geographical regional development (directed to the aspects of hydrocarbon prospect-
ing) can in many respects be regarded as an untrodden path, not only on a Hungarian
scale, but also internationally. It stands to reason, therefore, that for this reason
too our overall conclusions, which are also projected to the indication of the possibi-
lities of each hydrocarbon-storage area, can convincingly confirm the correctness
of the scientific research method (and even principle) we have followed, if our
conclusions (which on occasions are still of a hypothesis nature) are proved by the
concrete results of later exploratory and prospecting drillings.

We very much hope that this will be the case, for in this case the economic
successes may also mean the broadening of the possibilities of utilizing science.
However, even now it may be considered in all probability that we are concerned
with a new conception of natural geographical research and regional evaluation,
presented here on a regional example, which involves many progressive criteria and
up-to-date features of the further development of science.






PHYSICAL-GEOGRAPHICAL CHARACTERIZATION OF THE
RUNNING WATERS OF THE SOUTH-EAST HUNGARIAN PLAIN

M. AnDO

Development of the surface water courses

The development of the water network of the South-East Hungarian Plain
‘proceeded in parallel and in close connection with the development of the surface.
At the beginning of the Pleistocene certain areas of the Plain jerked down to various
-depths. This tectonic phenomenon at the same time also governed the then prevailing
picture of the running-water network. This was the time of the separation of the
Berettyo section of the Szatmar—Baja break, the Pleistocene basin between the White
Kords and the rim of the Plain (the area of the later Sarrét), and the depression of
the Zagyva—Tisza trench between Csongrad and Szolnok and Csongrad and Szeged
(SUMEGHY J. 1944, SOMOGYI S. 1960). For the greater part the depressions

were filled up with running-water alluvium. The filling-up may have been intensive,
s0 much so that the depressions became completely filled, and on the surface only
the main water run-off and the temporarily water-storage deep lines remained. By
the middle of the Pleistocene, the hydrographic picture of the Hungarian Plain had
<hanged. The Zagyva—Tisza trench was completely filled up, and consequently
the running waters originating from the Northern Hills and their alluvial slopes
flowed into the deep-line of the Er, Berettyo and Kords. The enormous depression
of the Sarrét attracted all of the running waters in the area east of the Tisza. This
is where the streams of the Matra and the Biikk flowed, the Tarna, Gydngy®os,
Eger, Lasko, etc. In the Pleistocene the alluvium of the waters of the Matra and
the Biikk extended across to the present left bank too of the Tisza (SUMEGHY J.
1944, RONALIL A. 1956, SOMOGYI S. 1961, URBANCSEK J. 1961). Naturally,
the ancient channel beds and sediments came under the thick overspill cover of the
Tisza in the Holocene, but even then the hydrographic picture of the old running
waters was inherited in the surface microforms. For example, right up to the time
of the river-regulation the floodwaters of the Tisza found their way down towards
the depression of the Sarrét across the beds of the one-time branches of the Sajé
and the Hernad (Kadarcs, Selypes-ér, Arkus-ér, Szaraz-ér, etc.). (LANG S. 1944—47,
PAPP A. 1956).

The trough of the K&rds rivers was therefore a considerable erosion base of the
tTunning waters of the district. This phenomenon is very well reflected in the talus
developments too, for these regularly flank the depression zones of the Er and the
Berettyd. The talus of the K6rds and of the Maros lie on the area of the county.
Since the ancient rivers filled up the deeper parts only gradually, even in the Pleisto-
<ene the run-off courses of the rivers by and large followed denoted lines.

The further subsidence of the Hungarian Plain also led to a great change in
‘the ancient hydrographic picture of the area in the Old-Holocene. For example, the
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stepped down-dip which occurred on the berm levels of the rim-hills was the main
agent in the development of the hydrogiaphic picture of the county. Substantial
subsidence took place particularly on the areas of the Er-mellék, the Ecsedi-lap,
the Bodrogkoz, the Tokaji-kapu, the Takta-k6z and the South Jaszsag fore-depres-
sions. Consequently, the rivers Szamos and Kraszna now flowed into the trough
ot the Ecsedi-lap and not into the valley of the Er, as previously. The running waters.
of the Northern Hills, flowing towards the trough of the Er, the Beretty6 and the
Koros rivers, were drained off by a series of fore-depressions of the Vasirosnamény—
Szolnok section of the Tisza. As a consequence of the rim subsidences, the hydro-
graphic axis of the Hungarian Plain in the Old-Holocene became the Tisza, while the
deep-line of the Er, Beretty¢ and Kords (which still had a considerable run-off”
area in the Pleistocene) lost much of its importance.

Significant changes also occurred as regards the state of the ancient Maros river.
Even in the Pleistocene, the Maros sought its way in various branches across its.
self-built talus, whereas in the Old-Holocene the Maros occupied its present position.
One-time beds such as the Szaraz-ér and Aranka, for instance, remained in a depen-
dent situation and slowly faded away. (Fig. 1.) Especially the northern branches of’
the Maros (Szaraz-Er) were the water-courses which for a long time transported
the water to the district between the K&ros rivers. This connection remained virtually
up to the present day (up to the river-regulation) (MARTON GY. 1914, LANG S.
1960, SUMEGHY J. 1944, SOMOGYI S. 1969).

Hydrographically, two different types of terrain can be distinguished on the
area of the south-eastern Hungarian Plain: the floodwater-free Pleistocene terrain
comprising the “high-level” of the Békés plain, and the “low-level” Holocene terrain
of the deep-lying area. Mutually different conditions can be observed between the
two areas as regards the natural water-network, both systematically and on the basis
of their hydrographyc natures. While the loess table-land of the Békés plain (the
high level) is poor in surface waters, the low level is an area rich in waters. The scar-
city of water on the table-land is mainly caused by the hydrogeological factor. The
sediment on the surface (sand, loess) is a good water-conductor, and a further
contributory factor is that the surface loess lies immediately above a very thick sand
layer. Consequently, the impermeable layer is missing even in the deeper levels.
The precipitation falling on the surface readily infiltrates into the subsoil or into
the porous layer storing the groundwater, as a consequence of the nature of the
surface. Hence, the surface erosion was of a low extent here, and conditions were:
unfavourable for the development of surface water-courses. At present the area has
no natural living water-courses; by and large periodic water run-off occurs in the
beds and morotvas of the old, abandoned river-beds, or in their relatively deeper-
lying inclines. The directions of the periodic water-courses run out radially, corres-
ponding to the talus nature, to the rim rivers. One such more important periodic
water-course is the Szaraz-Fr, the well-formed bed of which is even accompanied.
by an Old-Holocene terrace. On the occasion of the river-regulation the Szaraz-Er
was sealed off at the withdrawal from the Maros, and it now receives only a deter-
mined water yield from the Maros via the constructed sluice system. In years with
high precipitation, a considerable amount of water (8—10 m?/sec) flows in the bed
of the Szaraz-Er. Not only does it collect the local precipitation water, but it also
receives a substantial groundwater replacement from the area over the border. As
far as Békéssamson the Szaraz-ér is generally north-west in direction, but from
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Fig. 1. The water-system of the Hungarian Plain
1: river 2: boundary

here it turns to be south-west. Numerous collecting channels empty into its fairly
‘well-formed bed. The more notable include the Tétkomldsi-ér, the Aranyadi or the
Medgyesbodzasi main channels, etc. Several older Maros river branches can be
found parallel to the Szaraz-ér on the northern wing of the talus. These residual
beds can be used as inland-water catchments, but they are also very suitable for
channel development. Examples are the Kordgy-ér main channel, which leads across
the Kurca into the Tisza, and the Hajda valley stream network (Hajdu-ér, Csorvas ér,
Magodcs-ér, Szénas-ér).

The hydrographyc picture ot the deeper alluvial area is completely different.
Here the surface is totally evened-out as a consequence of the perfect fllling-up. The
uniform filling-up and the very low surface slope had the result that, prior to elimi-
nation of the floodwaters, the running waters wandered freely, virtually without
beds. They developed over-formed bends, and in places river valleys of a lower-
section nature, and flowed at a slow rate towards their erosion base. A further
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consequence of the uniform filling-up was that watersheds did not develop between.
the rivers, and bifurcation between rivers was frequent at times of high water-levels.
On flooding of the rivers, for instance, part of the water of the Tisza flowed across
the through of the Hortobagy into the Kérdés, or the Korés was shortened towards.
the Tisza via the Veker-ér and the Kurca. However, it also occurred that the northern
wild-arms of the Marostoo flowed into the plain of the valley of the Kdrés rivers.
The rivers (generally of a middle-section nature), wandering freely before the river-
regulation, wore away and indented by appreciable side-erosion the margins of the
flood-free surfaces, and even dismembered certain areas. As a result of the change in
position of the river beds and with the over-development of the bends, many river
loops arose, and therefore the district of the present rivers is full of morotvas and
river bends in various stages of development. Even on the occasion of minor flood-
ing, the more low-lying areas generally came under water. As a consequence o: the
extensive bends, the rivers were not capable of leading off their floodwaters. In certain
regions, for example, stagnant waters and marshy areas were formed from one
flooding to the next; the most extensive among these was the region of the Sarrét.

The hydrographic picture of the county changed considerably with the river-
regulation and in the course of the other work transforming Nature. From the aspect
of the social and economic life, the regulation was already indispensable. The nu-
merous catastrophic floodings caused inestimable damage, not to mention the fact
that the swamps and marshes were also directly harmful to the health of the human
population.

Nationally, the idea of floodwater-prevention was first raised along the Kords
rivers, since this area was that most endangered by flooding. The first consistent
plan for the regulation of the Korgs rivers was prepared in 1815. This was the plan
by MATY AS HUSZAR, which later, in 1879, formed the basis for a new regulation
plan. The regulation of the Kords rivers was completed by the turn of the century. The
pertormance of work involving the movement of thirty million m®of groundandthe
cutting of 248 intersections meant that the length of the rivers was shortened from
1003 to 455 km. As a result of the transformation, the fall relations in the running-off
of the rivers increased; the beds were deepened; the low-water level dropped by
about 1 m; at the same time the floodwater level rose, and in parallel with this the
rate of run-off of the floodwaters also increased. Nowadays, even the largest flood-
wave passes down in 3 days, compared with a matter of weeks before the regulation;
indeed, in certain areas the effects lasted for months. In the inland-water organiza-
tion which accompanied the river-regulation, about 65 pumping stations and about
6000 km of inland channels were built. The first fram to employ large-scale irrigation
in Hungary was situated here (Gyoma 1858). The extensive transformation changed
the hydrographic picture of the district significantly.

Hydrogeographical conditions of the surface waters

As regards numbers, the alluvial area of the south-eastern Hungarian Plain
is very rich in rivers; however, this is not the case with regard to the utilizable water
reserves, for a con31derable proportion of the rivers have a fast course and thexr
water-level fluctuations are extreme. (Fig. 2.)
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Fig. 2. The water-system of the South-East Hungarian Plain

The White Kiros. This originates on the south-eastern slopes of the Bihar
Hills. Its source is fed by many hill-streams. In its upper section the river falls from
an average height of 1000—1200 m with the nature of a wild mountain-stream
(17,5 m/km), and it contains an appreciable amount of water. The river reaches
the Plain at Borosjend in Romania, where its fall is now 0,5 m/km. At Gyula it is
0,2 m/km. From Gyula to the point where it unites with the Black Koros there is
only a 5 km section, where the fall again increases, to 45 cm/km. From its source
to its union with the Black Koros, the length of the river is 235,6 km. Its water-
catchment area is 4275 km?2. Prior to the regulation it flowed with numerous branch-
ings and bends, and as a result of the comparatively low fall conditions it inundated
large areas with floodwater. The settlements and district of Gyula, Kétegyhaza and
Doboz were particularly frequently inundated by floodwater. Before the regulation,
it united with the Black K&rds in the vicinity of the village of Doboz (at Szanazug);
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much earlier, this union took place below Békés, for the river floowed in the bed-
line of the present living-water channel, crossing the settlements of Gyula, Békés-
csaba and Békés. Regulation of the White Koros was considered as long ago as
the 17th century, in that it would be united with the Black Kérds above Borosjend.
This plan did not materialize; instead, at the beginning of the 19th century a number
of channels were dug along the river (in the county of Arad) in order to accelerate
its course. However, this had the result that the rapid course led to the formation
of large areas inundations and extensive marshes in the lower section of the river.
As the first step in the regulation, the mill-dams built into the river were removed
and were transferred to a special mill-channel built for this purpose (JOZSEF NADOR
channel). Simultaneously with the removal of the dams, bed intersections were
created and the river was banked up on both sides.

This river-regulation gave rise to a ‘“state of danger” as regards the county
of Békés, and hence regulation and bed-cleaning were performed in Békés too.
The regulation plan of 1855 mainly extended to the ordering of that section of the
White K6rds in the county of Békés. This plan was not carried out in the form of the
original conception, the main cause of which was the large flooding in Gyula in
1855, That section of the K&ros then passing through the town was resituated out-
side the town, in its present linear bed. With the construction of the Gyula—Békés
Ko6ros branch, the towns of Gyula and Békéscsaba did everything to obtain living
water. In 1896 a storage dam was built at Gyula. This transformation was not
suitable, as the led-off water eroded the bed-sides of the post channel to such an
extent that the safety of the dam and the nearby flood-defence embankments was
endangered. In the 1950-s the storage dam was reorganized, and the district is now
in a reliable condition.

It is characteristic of the present quantity of water in the White Ko6rds that its
water yields at high-water, at low-water and at mean-water level are 605, 0,001 and
23 m?¥/sec, respectively. The considerable changes in the water yield are typlcal
of the variations occurring in the river. Its highest water yield occurs in sprmg, in
the period atter the melting of the snow, while the lowest water yield occurs in the
autumn months. In the event of extremely dry weather in summer, it can happen
that the bed dries out completely between the sluice at Gyulavir and the mouth.
At present the alluvial transport of the river is insignificant; it transports-only a very
fine white mud, which gives rise to the name White Korés.

The Black Kérds. In the district of its origin it develops from three spring-
streams with ample water yield. Similarly to the White K6rds, in its hilly section
it is fed by many hill-streams. It arrives on the Plain after leaving the Bihar Hills
near Belényes. Initially it flows in a narrow valley, in a rocky gravel bed, and then
on a very sloping terrain, but in friable soil, up to the influx of the T6z side-stream.
The river exhibits frequent changes in direction in this section of its course. It bends
first in a south-west to west direction, and then in a north-west direction. Below
Tenke the Gyepes-ér (as a residual wild-branch) branches out from it in a northern
direction. This stream system may at one time have been a large living-water course;
this is indicated by the large river bends and the predominantly already filled-up
wide flood-areas. In the depression lying to the south of the exit of the Gyepes-ér,
the Black Koros encounters numerous interlaced streams (Leveles-ér, Szartdsz-ér,
Téz, etc.) before reaching the national boundary. In the county, below the village of
Doboz (in the area of Szanazug) it unites with the White K6rés; from here it flows
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under the name of the Double Korés for a distance of about 37 km towards the
valley-plain of the Fast K6r6s. The regulation of the Black K&rés was completed in
1914, with the construction of about 78 intersections, with the establishment of
flood-defence embankments at a minimal distance (120 m), and with dredging
and bank-protection work between Szanazug and Tamasda. In its Hungarian sec-
tion the fall of the river is on average 0,1 m/km. In its upper section it is 30—40 m/km,
above Belényes 3 m/km, up to Tenke 1,3 m/km, up to Talpas 0,63 m/km, and up
to Tamasda 0,26 m/km. The water-catchment area of the river is 4645 km2, almost
half of which is hilly area. The length of the present river is 167,7 km, while its
valley length is 1459 km. The Black Koros is very difficult to control by bank-
protection, and very intensive bend development can be observed even in its currently
regulated valley plain. Consequently, many bank-defence works have been constructed
(Szanazug, Remetés, Sugar Factory, Malomfok, M¢lyvard, etc.) to protect the
bed-side. The amount of water in the river is somewhat more uniform than that
of the White K&rds; on the occasions of the individual floodings, larger quantities
of water are produced here than in the White Kords. At high-water, mean-water
and low-water levels, the amounts of water are 572, 29 and 0,4 m3/sec. At low-water
level in summer there is a more favourable amount of water here than in the White
Koros. The low-waters are of a subsiding tendency for the entire length of the river,
and the high-waters are subsiding particularly up to the region of Belényes. Before
the flood-regulation, the floodwater level of the Black Kérds was 3,6—4 m higher
than the lowest water level, and exceeded the banks by about 1,6 m. In the region
at the mouth of the river, a considerable area came under water for a long time.
In the upper section of the river the flooding and the ebbing lasted for 1 and 3 days,
respectively; in its middle section for 4 and 14 days; and in its lower section for 6
and 30 days. The Double Korés formed from the confluence -of the Black Koéros
and the White Ko6ros. Its extreme water levels and yield depend on the quantities
of water in the two Koros branches. From the aspect of water management the river
is not stable, but with the insertion of retaining dams this was largely eliminated.
The fall of the combined rivers is very small: 0,08 m/km up to the Békés section,
and even less after this. Before the regulation, this part of the county had virtually
no run-off. The river meandered strongly, and its over-developed large bend wan-
dered .widely throughout the Kis-Sarrét and its district. The difference between
the lowest and the highest water levels of the river was around 6 m. In this section
the flooding lasted about 14 days, and the ebbing 30 days. The annually-occurring
high-flooding resulted in a water-coverage of about 1,6 m on the flood-plain. Frequ-
ently, the flood-waves originating from the summer rains overtook the spring flood-
-water, and hence the flood-plain was under water for practically the whole year.

The regulation work totally transformed the behaviour of the river, though
some problems may still be observed at present. At Szanazug the river receives the
flood-waves of the White K6rds and the Black Kords with a large fall. Since there
is a sudden decrease in fall in the linear Doboz section, the river depaosits its muddy
alluvium strongly here. Elsewhere, where there are unfavourable hydrogeological
features, a series of bank erosions occur. In contrast, the bed of the Triple K&ros
is in an equilibrium state. The low water level of the Tisza in the section of 1ts mouth,
however, means that bank erosion arises here too.

The Fast Kords. This rises from a 700 m high layer sprmg at Korosfé in the
western part of the Erdélyi-Sziget Hills. Its total length is about 209 km, and it
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possesses a water-catchment area of nearly 10000 km2. Its Hungarian section is
only 59 km in length, and about one-third of the water-catchment area is related
to this section. Its more important tributaries are the Jad, the Sebes, the Dragan
and the Berettyd, but in addition numerous brooks and streams run into its water-
catchment system. It unites with the Berettyo between Szeghalom and Korésladany.
From here, with its wide, extensive alluvial flood-plain, it flows between high embank-
ments at a fast rate to join the Double Ko6rds. 1t is of great importance in the life
of the river that in its upper section, beyond the national boundary, the fall of its
bed-bottom is 19 times that of the fall in the lower, Hungarian section.

Bottom level -

Section Bottom fall

. m above Note
riv. km Adriatic cm/km
0 84 — low-fall

57 95 19.3 Hungarian section
110 148 100 high-fall

160 352 408 Romanian section
175 465 755
209 650 545

0—209 650—84 271 average

As a result of the high flow rate, the river transports much alluvium, but its
coarser alluvium is deposited before it reaches the border section. Prior to the regu-
lation, the orderly development of the bed was prevented by mill-dams on the Fast
Koros too. These appreciable promoted rapid flooding and protracted the ebbing
of the flood-waves. Its present situation was created last century with the construc-
tion of 24 intersections and the Sarrét channel. The old Sarrét section plays a very
important role in the life of the river. Here a bed was not dug at the time of the regu-
lation ; only a small kiinnet was established, bordered on both sides by embankments.
Formation of the bed was left to the river, but this did not embed itself; just the
opposite, the flood-plan and the bed are filling up. Consequently, a subordinate
bed has developed in this section. Even though the present rate of filling-up is some-
what lower, a significant intervention is still becoming necessary in the river branch
(dredging, bank-protection, etc.).

The name Triple Ko6rds is given to the river-valley section interspersed with
many over-developed bends and split-off bed-residues in the broad flood-plain
after the confluence of the Double K6rés and the Fast Koros (according to MENDOL
Z.). This river bed is the jointly formed valley of the ancient Szamos, Er and Kéros.
On the regulation of the Koros system, the most extensive transformation had to
be accomplished in this section of the river. After the regulation the flow of the river
accelerated and its slope increased. Its water reserves remain below those of the Ma-
ros, but in spite of this its economic value is more enhanced, with the installation
of storage dams. The storage dam at Békésszentandras was completed in 1942, and
with this the possibility arose for the irrigation of an area of about 25 000 km?.
Since the Second World War, extensive development has been carried out to extend
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the irrigation possibilities via the total exploitation of the currently available wa-
ter reserves of the Triple Koros.

The Berettys. Before the regulation, the river disappeared completely in the
swamp of the Nagy-Sarrét to the west of Bakonyszeg, while it flowed with a large
bend in the pre-mounth section. (in order to separate the river from the Sarrét,
a new bed was dug from Bakonyszeg to the Fast Kords between 1854 and 1865.
By this means the previously 146 km long section of the river was shortened to
32 km, and its fall increased considerably too. In the section below Berettydujfalu,
the fall is 0,1—0,2 m/km. Although the shortened river lost an appreciable water-
catchment area, it still possesses one of the most significant water-catchments in
the water system of the Kords rivers. Since the construction of the Eastern Main
Canal, the variation in the water levels has lost its natural character,

The Hortobdgy-Berettyé. This flows in the north-western part of the south-
east Hungarian Plain. Originally, under the name of the Hortobagy, it was a tri-
butary of the Berettyd. Its water was collected from the periodic groundwaters
of the plain of the Hortobagy and from the flood-waters of the Tisza. It was sealed
off from the Tisza flood-waters in 1830, and therefore its northern bed dried up.
In the framework of the present water management, a welcome expansion of the
irrigation possibilities has been continuing in this area (Eastern Main Canal) since
1954,

In addition to the above-mentioned surface water courses, the interlaced, ent-
angled bed-systems of numerous stream and brook networks are to be found in the
area of the county. With the prevention of the flooding, however, the earlier
hydrogeographical conditions of every stream, brook, rivulet, etc. altered substan-
tially. For example, with the canalization of the region the stream and brook systems
became so enmeshed that it is nowadays not possible to speak of independent water-
catchment systems. In. the times before the flood-water regulation, the brooks
and streams possessed larger water reserves, and caused many flooding catastrophes.
For purposes of elimination of floods and inland waters, the ancient water courses
were canalized, and their old natural states can be perceived only in certain sections.
In the parts still remaining in their natural states, inland-water reservoirs have gene-
rally been established. For example, in the system of the K&ros rivers inland-water
reservoirs can be observed in the line of the Szarvas dead branch, the D6gési, Kaka-
foki, Cigany-ér; the Hatar-ér, the Koles-Er, the dead Fast Koros, the ElGviz channel
and the Gyepes-ér, as well ast the Kordgy, the Veker, the Kurca and the Szaraz-ér.
The irrigation-complex system of the K6r6s rivers has developed in the environment
of the main rivers. Only an insignificant percentage of the dug channels, however,
can be employed for irrigation or for leading off inland waters. The necessity of
irrigation is beyond doubt, but the fluctuating water reserves of the Koérés rivers
frequently cause problems from the aspect of the water supply. The only solution at
present seems to be the construction of storage sluices and reservoirs. In the 1960-s
it was possible to irrigate approximately 48 000 kh, of which about 22 000 kh
were in fact irrigated. Besides the extreme water levels, another factor significantly
influencing the solution of problem-free irrigation is the suction effect of the channels.
A water loss of some 10—15% may be reckoned with. In addition, there is a very
marked degree of alluvium deposition in certain irrigation channels.

The stream and brook systems are generally connected to the main rivers by
artificial means. Since the embankment system created in the regulation largely
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eliminated; the gravitational run-off of the brooks and streams, the running-off
inland waters are connected with the living rivers only via sluice or pumping systems.
For certain of the larger water courses, such as the dead Fast Ko6rds, the Szaraz-ér,
the Gyepes-ér, etc., a protective embankment system had to be prepared for flood-
defence purposes.

Regulation of the inland waters of the area still leaves much to be desired at
present. For-example, in the case of normal inland-water levels, with average pre-
cipitation distribution, inland waters are still observed for periods longer than
20 days. Protracted inland water means considerable water-damage as regards
agricultural production. Particularly the spring inland waters lead to severe damage,
since these inland waters most frequently -coincide with the high-water levels of the
main rivers (e.g. the yzars 1851, 1888, 1895, 1910, 1916, 1917, 1920, 1932, 1940,
1942, 1953, 1956, 1967 and 1970). In order to eliminate the occurrence of these
surface inundations, which can by no means be characterized by any periodicity,
the further building of sluice and pumping systems is necessary, the further up-to-
date construction of channels must be carried out, and the present run-off rate of the
area must be increased. The density of the network of water courses and channel
systems in the area of the county is changing in a varying manner. The concentration
of channels is generally higher in the deeper-lying areas, since the low terrain situa-
tion and the impermeable nature of the surface layer stronngly justify this. In spite
of the high channel density, however, there are still prolonged inland waters even
here. In general, the specific water-network density of the terrain in the inland-
water system of the Koros rivers is 1—1,5 km/km?2, while the specific water transport
varies approximately in the range 20—30 I/sec. In contrast, the specific water-
network density of the higher table-land parts is only 0—1,0 km/km?, and the spe-
cific water transport is 0—20 1/sec. On the loess table-land north-east of Oroshiza
there is even an area which stands apart from the present inland-water system le.
the surface is not connected to any of the inland-water systems.

It has bz2en mentioned previously that the density of the water network is closely
correlated with the compositions of the surface and the near-surface deposits. In
general, the water network is comparatively dense on the surface of a weakly-
permeable or impermeable deposit, and at the same time rarer on permeable, more
porous surfaces.

The distribution of the precipitation in space and time and its quantitative
course can have a considerable influence on the water levels of the rivers and on the
variations in their water reserves. The rivers of the county are characterized by
extensive water fluctuations, and by the irregularity of the changes in the water
fluctuation. This phenomenon is connected with the capricious behaviour of the
precipitation in the immediate and the more distant environment. The Erdélyi-
Sziget Hills rising on the rim of the Plain have an important role in the almost 22 000
km? water-catchment system of the Kords rivers. The water reserves of the water
courses originating in the hilly and foothill forelands vary in accordance with how
the precipitation conditions develop in the individual water-catchment systems.
The more important water-providing areas affecting the county: the region of the
Er (90 m above sea-level), the Réz Hills (700 m) the Kiraly Forest, the Bihar Hills
(1800 m) and their western slopes. Since the main valleys of the hilly regions open in
the run-off directions of the rivers, the rivers generally run west-east. In the open
valley structure straight and high-fall river-valleys have formed, which rapidly carry.
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an appreciable mass of water.down onto the Plain. As a consequence of ‘the fast
run-off, the levels of the rivers vary rapidly in response to-precipitation (1966 and
1970 floods).

Taking into account the annual totals of the precipitation for the water-catch-
ment areas, the precipitation amount is already double in the higher belts of the
hilly regions, i.e. the hilly regions contribute.more significantly to the water turnover
of the rivers. Since the amount of precipitation falling on the water-catchment area
generally reflects a.precipitation. distribution that can be linked to certain periods
and not to a definite. season; the periods of flooding of the rivers do not display
a close connection with the seasonal rhythm either. In general, the high water-levels
of the rivers in spring are due to the snow reserves accumulating during the. winter,
and not to the amount of precipitation falling directly. For instance, if the melting
in the hilly region proceeds quickly, the suddenly-produced appreciable quantity
of water will strongly increase the reserves of the river water. Rapid thawing may
sometimes be accompanied by catastrophic flooding (e.g. 1872, 1874, 1919, 1925,
1932 and 1966). Particularly noteworthy flooding was caused by the rapid snow
melting in 1966. The early thaw (Feb. 7) occurred as a result of warm rain (25—35mm)
falling on the hilly region. The flood-water level of the enormous masses of ‘water
rushing down rose above the defence-embankment on the Berettyd even on Feb. 9,
broke through the left-hand embankment opposite Szeghalom, and inundated an
area of 6000 kh. The embankment similarly burst on the White Kérés on Feb. 11
at Kisjené in Romania. This bursting led to the total inundation of the two regions
between the Kords rivers, an area of about 13 000 kh. If the melting takes place
over a longer time, however, then the slow and gradual water replacement does not
give rise to flood danger. The flooding of the rivers in early summer is rather a con-
sequence of a period of heavier precipitation (e.g. in 1970). In the knowledge of the
annual precipitation of the water-catchments, the occurrence of early-summer
flooding can usually be taken as certain. In this case the amount of water in the
rivers decreases considerably as a consequence of evaporation, and therefore at
times of early-summer flooding the average water reserves of the rivers are generally
less than when the spring melt-waters flow down. Autumn floodings also occur on
the rivers, but the probability of these are minimal and they are also insignificant as
regards the quantity of water.

Apart from the precipitation factors, the temperature too plays an important
role in the lives of the rivers. The water-temperatures of the larger rivers usually
follow a well-developed annual course. The fluctuations of the water-temperatures
of these rivers are by no means as extreme as on the dry surfaces of the district.
The 24-hr daily fluctuation too can normally be observed only on the occasion of
low-water. At times of extreme weather it may occur that the daily fluctuation of
the water-temperature is 3—4 °C, or exceptionally 5—6 °C. The monthly temperature
changes are generally reflected in the water-temperatures of the rivers. More ex-
tensive temperature changes in the lives of these river waters occur particularly in
the autumn months. Freezing of the rivers can not be observed in every year, nor
in the case of every river. On the basis of many years’ experience (1920—1950), the
frequency with which total freezing-over of the Double Koros did not take place
was about 6—15%. This can not be said of the Triple Kéros or the Fast Koros,
where freezing-over can be taken as occurring with 100% frequency in every year. The
average time for the appearance of ice on all of the rivers of the county is the middle



118 M. Ando

of December. Extreme cases also occur, however, when the ice appears even at the
end of October. The general freezing-over of the rivers occurs at the end of Decem-
ber, and has an average duration of 40 days. In the winters of the colder years the
duration of freezing-over may attain even 90—100.days. The period of ice-melting
on these rivers is characteristically the second half of February. At such time the ice
disappears from every river, but in extreme cases the ice may melt only at the end
of March and the beginning of April. As regards the thawing and the running-
down of the melt-waters, the rivers are generally situated in a favourable position.
However, it can occur that melting takes place earlier on the western-exposed slopes
of the Erdélyi-Sziget Hills than on the deeper-lying terrain of the Plain..In this case
the region between the Ko6rds rivers js threatened by the danger of flooding.

From the aspect of everyday life, the nature and quality of the river waters is
becoming a question of increasing importance. We cannot speak of extensive arti-
ficial water pollution in the area. In the future too, in the course of transtormation
of the landscape, the establishment of industrial settlements, urbanization, etc.,
it is necessary to find those protection solutions which inhibit the contamination of the
natural water reserves of the rivers. According to the data of the overall plan for
water management, the water concentration of the rivers of the area is less than
500 mg/l in virtually every section of the rivers of the area; with a slight deviation,
the most concentrated is the Fast K6ros, with a value of 500—600 mg/l. From the
aspect of irrigation too the quality of the waters is perfectly acceptable. In the future
too we must strive for the purity of our waters.
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NATURAL RESOURCES IN THE ECONOMIC DEVELOPMENT OF
THE SOUTH HUNGARIAN PLAIN

M. ANDO

The planning and economic district of the South Hungarian Plain comprises
one-fifth of the area of Hungary, and contains 18 per cent of its population. It is
one of those regions in the country where the economic structure — inherited from
the earlier system — is at present undergoing a transformation, and where the popu-
lation is redistributing itself.

The industrial profiles, which have developed (to the greatest extent) in the
South Hungarian Plain as an economic district (as regards its internal unity) are
those, which depend on an agricultural raw material basis: preserving, meat, sugar,
milling and textile industries. Development is currently under way in the hydro-
carbon industry and in those agricultural production trends controlled by irrigation
and thermal energy: grape, fruit, wheat, maize, industrial plant and vegetable
production, and animal breeding.

A large contribution is being made to the transformation of the industrial struc-
ture by the free labour force, released by the mechanization of agriculture, while
a contribution is also made by the economic exploitation of the natural resources.
(Fig. 1.)

A significant role in the structural transformation of industry is played by the
heavy industry, which is based on hydrocarbon mining. It is well known, that hydro-
carbon mining on the South Hungarian Plain is a relatively young branch of industry,
but it promises energy reserves of considerable magnitude. At present, this district
gives more than 40 per cent of the natural gas production, and 60 per cent of the
mineral oil production of the country.

The hydrocarbon mining is greatly promoted by the favourable geological
characteristics. The wide variety of the geological structure of the South Hungarian
Plain developed in the course of long geological ages, and this geological variety
makes the area a relatively rich one. It is well known that the part-basins, with crystalli-
ne bed-rock at the different depths possess rich mineral oil and natural gas reserves,
and also hot-water and medicinal-water springs with various mineral compositions.
(Fig. 2—3.) It is to be expected that the ever more intensive and wideranging rese-
arches will result in the Hungarian Plain becoming of increasingly greater economic
and social importance from a number of aspects.

If we examine the geology of the South Hungarian Plain, it can be stated that
it is not differentiated from its environment either in structure or in form.

At a depth of about 1500—3000 m, the base is comprised of block elevations,
originating from the Palaeozoic and Mesozoic; thus, one can find Palaeozoic crys-
talline rocks, mainly gneisses and slates (clay, mica), and also Mesozoic rocks,
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for the most part dolomite, limestone, clay and marl. These mineral raw materials
mean prospectively useful reserves for the economic development of the country.

The Palaeozoic and Mesozoic basal elevation, explored at the bottom of the
basin consists of strongly broken-up series of blocks, among which are strata of
smaller basin parts and deep trenches, Deep drillings indicate that the greater
part of the Hungarian Plain was dry land in the Eocene, Oligocene and Lower
Miocene, but subsidence had then already begun in the mountain zone surrounding
‘the Hungarian Plain, at the edges of the current basin. Subsidence of the whole
-of the Hungarian Plain began in the Middle Miocene, but became intensive in the
Pannonian stage. In the middle of the Pliocene the Pannonian Sea progressively
-contracted with the elevation of the basin edges.

Subsidence of the South Hungarian Plain continued even after the filling-up
-of the Pannonian Sea. Up to the present day a deposit several hundred metres in
thickness has formed on the Pannonian layers in the unevenly subsiding part basins.
‘The Pannonian formation and the alluvial deposit above it made possible not only
‘the hydrocarbon mining- in this region, but also the production of clay, gravel and
sand.

As in the country in general, here too the occurrence of brick-clay is the most
‘widespread in the youngest formations, and this is exploited in 17 settlements.
However, considerable peat production is also carried on in the region of Kecel.
The South Hungarian Plain possesses two gravel fields as well, one at Szalkszent-
marton beside the Danube, and the other at Lékéshaza beside the Maros.

To summarize, the importance of the South Hungarian Plains as regards its .
‘minerals is given by its natural gas and mineral oil reserves, which are rich even on
a national standard. However, the geological characteristics offer further possi-'
bilities of as yet undiscovered mineral reserves. These will depend on the development
-of deep-research equipment.

Another important basis of the natural resources is the arable agricultural land.
‘This feature differs from county to county as regards the nature of the soil, and
hence the structure of the agricultural production also exhibits differences. For
instance, in the county of Békés ploughland plant production and animal breeding
predominate, whereas in the counties of Béacs-Kiskun and Csongrad grape and
fruit growing and beef-fattening are the more important trends.

The nature of the arable soil has an effect on the profitability of the large farms.
In both, its overall volume and its details (plant and animal products), the agri-
<ultural raw metarial production of this district is of national importance. Cereals,
'vegetables and fruit, including the special and varied products of the area (potatoes,
paprika, onions, peaches), comprise the bulk of the foodstuffs production of the
district. However, there are also considerable areas where the soil properties are
unfavourable (sodic, sand, acidic), these making up nearly 50% of the total sodic
areas in the country.

On the basis of the different soil properties, the district can be divided into
‘part-areas: :

a) A flat district of Great Hungarian Plainloesstables, where there is chernozem
soil of excellent productivity, requiring moderately controlled cultivation, mainly
liming, :

b) The undulating duny area of sand ridges between the Danube and the Tisza.
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This has sandy soil which is easy to cultivate, has a Iow humus content retains water
poorly, and gives a lower productivity than average.

¢) The area of the Bacska loess ridge, which is generally flat but has sporadlc
highly undulating surfaces. This has moderately bound chernozem soil of excellent.
productivity, with a rich humus content and a good water household.

d) The plain of the Lower Tisza valley. Its meadow inundation soil is moderately
bound, has a good water household, and displays excellent productivity.

e) The plain. of the Sarrét—Kords region. This has meadow clay soil with
a moderytely deep groundwater level ; it is difficult to cultivate, has high lime-require-
ments, and yields only a moderate product1v1ty The clay levels formed here preserve
the old picture of the Hungarian Plain. 4

The district is rich in natural waters, the largest rivers of the country, the Danube,
Tisza, Maros and Korés, flowing through it or affecting it. From the aspect of
industrial settlements, these rivers possess considerable water reserves. There is
a particularly high potential possibility along the Danube, but a much smaller one
in the Tisza and in the Double and Triple K&ros systems. -

By far the greater part of the district lies in the catchment area of the Tisza.
The water flows into the Danube only from the surface of the narrow western band.
along the Danube. The main river of the district is the Tisza, with its extremely low
gradient, which meanders in its bed and flood-area protected in a number of places.
by wide embankments. Its highwater level rises as a result of intervention on both.
its Hungarian and its foreign catchment areas. The ratio of its greatest and lowest
water yields at Szeged is 49:1.

An outstanding role is"played in the northern part of the district by the Kords.
water system, which feeds a very extensive irrigation network.

The Maros is the largest of the tributaries of the Tisza. Because it has a higher
gradient than the Tisza, its alluvium is a coarser, sharp-grained quartz sand, which
can be used as a raw material for building.

There are no appreciable natural standing waters in the district. However
there are frequent dead branches (oxbow lakes), remaining since the regulation
from the one-time oxbows of the rivers (the Tisza and the Koros-es), and also SOdlC
lakes in deflation depressions.

Considerable demands are made on the surface water reserves, not only by
industry, but also by agriculture. Irrigation already featured in the development.
programmes of the nineteenth century. In the district of the South Hungarian Plain,.
irrigation of the agricultural areas is necessary because of the strongly continental-
type climate and the summer droughts. The Koros valley is the area in Hungary
where 1rr1gat10n cultivation was practised earliest.

An intensive development of the irrigation system began following the Second.
World War. In this district the ratio of irrigated area to total agricultural area is the
highest (10 per cent) in the county of Csongrad. This is followed in sequence by
the county of Békés, and then Bacs-Kiskun. In the interest of the development of
the irrigation system, barrages have been and are being built on the Tisza. Barrages
have so far been completed at Tiszalok and Kisk8re, while the one now under
construction at Csongrad, will affect this district directly.

The possibility of exploiting the subsurface water reserves is also very good,
but an important problem, awaiting solution, is the regularization and utilization
of the complex inland waters. About 25 per cent of the total thermal wells of the
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country are to be found here, which means close to half of the thermal water yield.
The degree of utilization of the thermal springs is at a very low level (excluding
agricultural production). The most economic exploitation of thermal and medicinal
waters is to be observed in the county of Békés.

The layers of various compositions, formed in the different geological periods,
each have their own characteristic water-retaining capacities. In general, the upper
layers usually give colt water; high-yield thermal wells can be bored in the deeper-
lying layers, however. In this respect the South Hungarian Plain is of national
importance, providing 40 per cent of the thermal water supply.

In the regional distribution of the thermal wells an outstanding position is
occupied by the county of Csongrad, there one-fifth of the total number of thermal
wells in the country are to be found, these yielding one-third of the total thermal
water. The county of Békés has almost the same number of wells as the county of
Csongrad, but they give only one-third of the thermal-water yield of the latter.

The geothermic gradient is particularly favourable in the region of Oroshaza.
There are frequent wells yielding water at 70—80°, and wells giving water of even
higher temperature also occur (Oroshaza, Békéscsaba, Szentes).

The mineral, medicinal and thermal waters of the district are used for balneolo-
gical purposes, but the possibilities are far from being fully utilized. Many of the
baths and lidos require modernization and expansion. Lido development is of great
importance, for these constitute one of the main tourist attractions to the district.

Another of the natural resources of the South Hungarian Plain is the climate.
This provides excellent possibilities for crop growing, but in addition can be classified
as a medicinal climate, favourable for human health.

The entire area of the South Hungarian Plain has a warm climate where the
continental effects predominate. The more northern parts have insufficient pre-
cipitation as regards the whole year, with drought-like summers; the southern
and south-eastern parts have insufficient precipitation in the growing period, are
moderately dry, and have hot summers. Since the area is fairly flat, its climate is
relatively poor in meso- and microclimates. The local differences are primarily
caused by the effects of the soil conditions on the temperature.

Over a large part of the district there are in excess of 2500 hours of sunshine
annually. The annual mean temperature is 10,5—11 °C, and the annual precipitation
500—600 mm. From the aspect of agricultural production, the temperature and
sunshine are favourable features, but are accompanied by the disadvantages of
poor precipitation and periods of drought. The annual water-balance here is negative.
The Koérds region has to contend with the greatest water shortage (175 mm). The
low degree of precipitation is aggravated by the poor water-households of the soils.
The national economy is helping to combat the droughts with irrigation, appropriate
agrotechnology, plant-breeding, and the planting of field-protecting forest strips.

This lecture has attempted to summarize the natura! geographic features of the
South Hungarian Plain in their main aspects.






FURTHER RESULTS OF RESEARCH CONCERNING THE
GAS-CONTAINING ARTESIAN WELLS OF THE HUNGARIAN PLAIN

J. FEHER

In the Hungarian Plain (Alf6ld) together with the water of many artesian wells
free-gases and gases dissolved in water come to the surface. The distribution of
these gas-containing layer-water wells according to area and depth was earlier studied
in the southern part of the plain (3., 4.). Later the research was extended to include
the whole area of the Hungarian Plain.

The aim of the work is to give an overall and detailed picture of gas-containing
artesian wells which give water and the abyssal distribution and regional areal
system of gas-containing layer-waters. Thus the question of the origin of the gases
which can be found in the layer-waters might be answered sooner.

Data about 36513 layer-water wells of various depths from 964 administrative
units in the Hungarian Plain were gathered and processed. Areal distribution of the
wells is shown on Map 1 where the different numbers indicate the number of wells
in each administrative unit.*

3541, ie. 9,7% of all the wells examined, proved to be gas-containing. The
frequency of the occurrence of gas-containing wells is vastly different in each area
(Map 2) is not in close correlation with the total number of wells in the areal unit
concerned. From the respect of the research it is the demonstration of local dif-
ferences which has a great significance. Thus gas-containing and gas-free centres
can be differentiated and regional differences in the rate of gasification can also be
revealed which might be useful information for practical experts, too.

Geographical distribution and local differences in the frequency of occurrence
can be estimated with the help of Map 3. The frequency of gas-containing and
gas-free wells in the area of each administrative unit having been counted, the ratio
of gas-containing wells to the total number of wells in the area was worked out as
a percentage. Thus we were able to classify the whole area of each settlement ac-
cording to categories. Areas where the total number of wells was under five were
declared: “uncategorizable areas”.

A vertical description of the gas-containing water-layers can be given by an
analysis of Map 4, 5 and 6 which demonstrate the ratio of gas-containing artesian
wells of different depths (0—30 m; 30—200 m; 200—500 m) to the total number
of wells in the same depth-categories as a percentage.

These maps give a far more detailed picture of the areal distribution of gas-
containing wells than those published earlier by E. R. SCHMIDT (5.) and M. ER-

* An administrative unit here means both the centre and the periphery of a settlement (town
or village).
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DELYI (1.) — see the fig. 1 and fig. 2 in FEHER 1975. — and on the basis of the
information they give, certain conclusions on the rate of gassiness can be drawn,
too. The rate of gassiness of the water-yielding layers in a certain area does not
depend on the absolute number of gas-containing wells to be found there; it depends
rather on the numerical rate of gas-containing and gas-free wells. For example:
in the areas of the settlement Kiskérds 9 out of 1081 and in the area of the settle-
ment Méhkerék 4 out of 11 wells give gas-containing water. Although there are
more gas-containing wells in Kisk6rds, Méhkerék must be regarded as the richer
area as far as gas is concerned, since there the rate of gas-containing wells is 36%
and in Kisk6rés it is less than 1%.

However, final consequences must not be drawn from either the percentage
rate or the relative frequency of gas-containing wells as regards general gassines.
The reliability of the percentage values (depending on the total number of wells)
might be different even if the numerical values of the percentage rate arfe the same.
The reliability of the percentage values in the case of villages where there are few
wells is especially doubtful since the rate of gas-containing wells could increase
if more wells were drilled. Thus, in order to prove this hypothesis, the reliability of
the percentage values of gas-containing wells was checked by means of calculus
of probabilities in Table 1. data from some villages with the same percentage value
are shown. There one can see the limiting-values of the expectable probability in
the case of 95% confidence which bzlong to the percentage value of gas- contammg
wells and the intervals, too.

Table 1.
No. Rate Limiting-
Total of gas- | of gas- values of g
N;r::lee;fe:tle no.of ; = con- contai- probability It:/tae]r
wells ‘taining | ning (95 % con
wells wells % fidence)
Zagyvarékas 11 7 64 30—91 61
Ocsod 38 24 64 48—80 | - 32
Fabidnsebestyén 66 42 64 51—76 . 25

If we look at this table we can see that the higher the total number of wells,
the less the interval of diversion, so the result is more reliable. Thus the lowest and
highest limiting-values of the expectable probability belonging to the percentage
values of gas-containing wells in the case of a 95% confidence in each settlement
were stated. Both these data and the percentage values (see Table 2) were taken into
consideration when the gassiness of each areas were evaluated on the Map 7.

So thus the categories determined on the basis of the rate of gas-containing
artesian wells often changed. For example: the previously mentioned settlement
Méhkerék should have to be qualiﬁed “gassy on the basis of rate (36%) but it
have to be ranked only as “little gassy” on account of the less reliability of datum
since the total number of wells is only 11.

Thus, according to Map 7, which was made so, Maps 1—6 also belng taken
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Fig. 1. Distribution of layer-water wells in administrative units in the Hungarian Plam
I = no layer-water wells
2 = 1—5 layer-water wells
6—10 layer-water wells
11—25 layer-water wells
26—350 layer-water wells
51—100 layer-water wells
101—200 layer-water wells
200< layer-water wells
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Fig. 2. Average density of the gas-containing layet-water wells in the Hungarian Plain.
1 = 0—0,05 well per km?
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0,11—0,20 well per km?

0,21—0,30 well per km?

0,31—0,50 well per km?

0,51—0,70 well per km?

0,71—1,00 well per km?

1

2
3
4
5
6
7
8 < wells per km?

[ (O (A

13
 NYIREGYHAZA

| NEHIEEIN

—



N = 5 .
APE <7

pupapesT & - - - - ST =l

B

S SO A

Mg

A o

N\ | .

Fig. 3. Proportion of the gas-containing layer-water wells in the Hungarian Plain
| = uncategorizable (less than five wells)
2 = proportion of gas-containing wells is 0%
3= 1—10%, - 4 = 11—25%, 5 = 26— 50%,
6 = 51—75%, 7 = 76—90%, 8 = 91—100%
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Fig. 4. Proportion of the gas-containing layer-water wells at a depth of 0—30 m in the Hungarian
Plain

1 = uncategorizable (less than five wells)
2 = proportion of gas-containing wells is 0%
3=1—10%, 4 = 11—-25%, = 26—50%, 6 = 51—75%, 7 = 76—90%, 8 = 91—100%.
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Fig. 5. Proportion of the gas-containing layer-water wells at a depth of 30—200m in the Hun-
garian Plain
1 = uncategorizable (less than five wells),

2 = proportion of gas-containing wells is 0%,
3=1—10%, 4 =11—25%,5 = 26—50%, 6 = 51—75%, 7 = 76—90%, 8 = 91—100%.



Fig. 6. Proportion of the gas-containing layer-water wells at a depth of 200—500 m in the Hun-

I = uncategorizable (less than five wells),
2 = proportion of gas-containing wells is 0%,
. 3=1—10% 4 = 11—25%, 5 =26—50%, 6 = 51—75%, 1 = 76—90%,
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Fig. 7. Regional system of the gas-containing layer-waters in the Hungarian Plain
| = uncategorizable (less than five wells)

2 = gas-free area

3 = hardly gassy area

= little gassy area
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Table 2.
Rate of gas-contain- . .
ing artesian wells % Estimation
0 gas-frée areas
1—I10 hardly gassy areas
11—-25 little gassy areas
26—50 gassy areas
51—75 very gassy areas
76 < extremely gassy areas

into consideration, conclusions as regards the regional system of gas-containing '
layer-water wells in the Hungarian Plain can be drawn.

The less gassy areas are the sand ridge of the Danube—Tisza Midregion and
the areas situated west of the Danube, furthermore the north-eastern part of the
Hungarian Plain wehere the water of artesian wells are generally gas-free (0%) or
only hardly gassy (1—10%).

Layer-waters most rich gas can be found in the middle of the Tiszantal* area,
in the western part of south Tiszantll and in the north-eastern part of the south
Tiszantil drea. ‘

1. The largest gassy contiguous area is the western part of the south Tiszantil
area, i.e. the area bordered by the following settlements: Cibakhiza, Szarvas, Ga-
doros, Nagymégocs, Hédmezévasarhely, Kaszaper, Oféldeak and Szeged. Within
this area there are very gassy areas such as Cibakhaza—Mesterszallas—Arpadhalom—
Tiszaug; Hoédmezdvasarhely—Ofsldeak—Martély and Tétkomlds. The areas of
Tiszakiirt, Féldedk and Nagykopancs are extremely gassy.

2. One gassy area is that bordered by the settlements called Ko6rostarcsa—
Okany—Sarkad—Békéscsaba in the “Békés sagging” in the north-eastern part of
the south Tiszantal area. Within this, very gassy areas are Bélmegyer—Tarhos and
Murony.

3. In the middle of the Tiszantul area the centre bordered by Balmazujvaros—
Foldes—Eszlar—Berekbdsz6rmény—Karcag is gassy. Within this, the areas of
Balmazijvaros—Nagyhegyes; Barand—FG6ldes—Biharnagybajom and Bihartorda
are very gassy. Area of Tetétlen is extremely gassy.

Apart from these three big contiguous areas there are some smaller gassy
centres: west of the Tisza, such as Jaszapati—Nagyfiiged is gassy, Alattyan is very
gassy in the north. In the middle part: Szolnok—Szandasz6l6s is gassy. The very
gassy area of Zagyvarékas belongs to it. The areas of Bordany—Zsomb¢ in the
south are gassy, too.

If Map 7 is compared with the map showing hydro-dynamics, the pressure
conditions of the layer-waters by hydrogeological profiles in the Hungarian Basin
and the hydrodynamic gradient map of the Hungarian Basin, the following obvious
coincidences and important connections can be observed:

a) Areas which have a decreasing potential the deeper we go, i.e. areas with
a negative vertical hydrodynamic gradient — sandy areas like Nyirség and in the

* The Tiszantul is the part of the Hungarian Plain, situated east of river Tisza.
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area between the Danube and the Tisza — are not gassy; only a few little patches
are designated as “hardly gassy” or “little gassy”.

b) In areas which have an increasing potential the deeper we go, i.e. areas
with a positive vertical hydrodynamic gradient, layer-waters contain gas and all the
“extremely and very gassy” areas, as well as the “gassy” areas can be found here.

These observations might raise new points of view, thus the problem of the
origin of the gases might be solved in the near future.
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KARSTMORPHOMETRISCHE UNTERSUCHUNGEN IM GEBIRGE
" AGGTELEK (NORDUNGARN)

G. MEz8st —. 1. BARANY — 1. TOTH

Die Untersuchung der Karstkorrosion im Mikro- und Mesoraum lieferte auch
bisher eine Reihe neuer Ergebnisse JAKUCS, 1971 ; BARANY-—MEZOSI, 1977/a,
1977/b. Die Lésung der inhaltlich neuartigen Aufgaben (z.B. Beziehung der Wir-
kungskomponenten, der Faktoren der Karstkorrosion) erfordert auch methodisch
neue Mittel. Jedes von ihnen hat die grundlegende Aufgabe, das Relief genau zu
vermessen, es quantitativ und morphometrisch zu analysieren, zu qualifizieren.
Fir die morphometrische Beschreibung der Karstformen ist aber das friihere, von
HORTON, STRAHLER usw. ausgearbeitete System nicht mehr geeignet, dies
letztere griindet sich namlich auf der nach Ordnung durchgefiihrten Klassifizierung
der Wasserabfliisse eines gegebenen Gebietes. Einerseits wegen des sparlichen Wasser-
netzes der Karstgebiete auf der Oberfliche, andererseits wegen der Unbestimm-
barkeit der Ordnungszahlen, der Wasserlaufdichte der Wassersysteme unter der
Oberfliche (bisher gibt es sehr wenig Angaben dariiber) und wegen ihrer anderen
Spezifika diirfen die morphometrischen Verhiltnisse des Karstes auf die obener-
wihnte Weise nicht untersucht werden. Die Verfahren mufiten den Bediirfnissen
nach verdndert werden (WILLIAMS, 1966, 1972; LA VALLE, 1967, 1968). Bei
der morphometrischen Analysierung, insbesondere im Falle von Kleinformen, ist
die Geldndeuntersuchung sehr wichtig. (Die genaue Bestimmung der Wasserschlinger,
Dolinen und deren genetischer Typen kann nur mit groBem Fehlerprozent aufgrund
der topologischen Karte durchgefiihrt werden). Unsere Untersuchungen wurden
im Gebiet des Gebirges Aggtelek in Nordungarn vorgenommen. Im Mittelpunkt
unserer Arbeit stand die quantitative Analyse der geschlossenen Depressionen.
Die fiir die Erklarung der allgemeinen karstgenetischen Fragen geeigneten Methoden
werden von uns nur skizzenhaft behandelt (Abb. 1.).

Der morphometrischen Analysierung eines Gebietes geht die geologische
Vermessung voran. Wir geben genau die GréBe des Karstgebietes (4;) an und
bestimmen die Stelle der Wasserschlinger. Aufgrund der in die Wasserschlinger
einmiindenden Béicher (L;) im Karstgebiet nach Ordnung von Strahler werden
auch die Wasserschlinger und die Wasserspeicherbecken nach Ordnung Klassifiziert
(S1, S, usw.). So bekommen wir eine Serie von Becken (Abb. 2.) verschiedener
Ordnung, dem Karstrand angepaBt. Den Wasserschlingern schlie8t sich so ein nicht
karsthaltiger Wasserspéicher verschiedenen Gebietes an. Diese nicht karsthaltigen
Wasserspeicher haben eine entscheidende Rolle besonders flir die allogene Erosions-
karstenwicklung (JAKUCS, 1971). Nachdem die morphometrischen Eigenschaften
dieser Wasserspeichergebiete zu: vermessen sind, ergibt sich -also die Méglichkeit
auch fiir die quantitative -Berechnung der. hier ablaufenden Karstdéenudation: Die
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Abb. 1. Geologische Skizze des Gebirges Aggtelek und line Dolinentypen
1 — Unteretrias (campili) Kalkstein, Tonschiefer
2 — Unteranisus {(Gutenstein) Kalkstein, Dolomu
3 — Kalkstein Wetterstein
.4 —.Dolomit Wetterstein
.5 — Pliozdnablagerungen
"I — Reihedolinen
Il — Plateaudolinen £
a) Dolomittyp ;
b) Kalksteintyp

Klassifizierung der Wasserschlinger nach Ordnung erméglich auch die Bestimmung
der Ordnungszahlen der allogenen Hohlen, die sich genetisch an sie kniipfen. Die
Annaherung der Ordnung der allogenen Hohlen solcher Rlchtung beseitigt auch die
in Einfiihrung angegebenen Probleme.

Die Trockentiler, die dem System von HORTON—STRAHLER nach natiir-
lichere Bestandteile eines Karstgebietes wiren, sind dafiir nicht geeignet wegen der
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Abb. 2. Klassifizierung der an den Karstrand anpassenden Wasserschlinger nach Ordnung
(WILLIAMS, nach 1975)
1 — Wasserschlinger
2 — Quelle
3 — Wasserscheide
4 — Trockental
5 — Kalkstein
6 — Nicht karsthaltiges Gestein

bedeutenden genetischen, morphologischen usw. Unterschiede. (Bei dem autogenen
Karst werden sie fiir die Bestimmung der Ordnung der sich an sie kniipfenden
Wasserschlinger verwendet.)

Die erkannten Zusammenhénge iber die Ordnung des Wasserlaufes sind fiir
die Ordnung der Wasserschlinger analogisch zutreffend, d.h.: zwischen der Ordnungs-
zahl und dem durchschnittlichen Gebiet der Wasserschlinger, sowie zwischen der
mittleren Distanz voneinander (L,,) bei den Wasserschlingern gleicher Ordnung
besteht eine exponentiale Beziehung (WILLIAMS, 1966). Die Klassifizierung
nach der Ordnung durchgefiihrt, stellen wir die Stelle (K,) jeder Karstquelle in
unserem Gebiet, fest deren absolute GréBe (H,) und die Distanz von der néchst-
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gelegenen Quelle (L,). Der Zusammenhang unter diesen Parametern wird von uns
auf Abb. 3. im Falle eines Karstes eine Art allogenen Typs dargestelit.

Diese Kennziffer verwendend stellen wir einige Parameter des Karstwasserspei-
chers vor, die wir bei der vergleichenden morphogenetischen Untersuchung, bei der
Typisierung der Karstgebiete gebrauchen kénnen (WILLIAMS, 1975). Die Wasser-

schlingerdichte wird mit dem Wert D, = %‘S: (wobei ZS die Zahl der Wasser-

1
schlinger, 4, die GroBe des untersuchten Gebietes ist) angegeben. Nach La VALLE
(1967) bestitigt die Verringerung der Zahl der Wasserschlinger, die auf ein Einheits-
gebiet fallen, der Entwicklungsstand des Gebietes. Auf gleiche Weise wird auch die
IK,
A4,
wobzl ZK, auf die Zahl der Quellen hinweist). Der Quotient der Wasserschlinger

Zahl der Quellen, die auf ein Einheitsgebiet fallen, von uns angegeben (D, =

Quellen [R= —;T?—] weist auf die GroBe der Ausdehnung des Stromes unter der

Oberfliche hin. Wir stellten die GesetzmiBigkeit fest, dal der Wert R im Falle des
autogenen Karstes (A-Typ) kleiner ist als 1, im Falle des allogenen Erosionstyps
(B-Typ) aber groBer oder gleich 1 ist. Das ist damit zu erkldren, daBl das Erosions-
kanalnetz des Typs B nicht nur durch die Wasserschlinger der Konvergenzzone
erndhrt wird, sondern auch durch andere Wasserschlinger des Karstraumes. Zu-
gleich werden alle Karstquellen in der Divergenzzone nur im Fall einer gréBeren
Wassermenge mobilisiert. Die Kompliziertheit und Entwicklung des Wasserlaufnetzes
unter der Erdoberfliche kann so charakterisiert werden, daB die geradlinige Distanz
des Wasserschlingers und der nichstgelegenen Quelle oder des FluBbettes (oder

ihr Durchschnitt) ins Verhiltnis zur wirklichen Linge gestellt wird [d.h.: F= LL ]

u

s
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Abb. 3. Einige allgemeine karstmorphometrische Parameter (nach WILLIAMS, 1975)
1 — Nicht karsthaltiges Gestein
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Der Unterschied der durchschnittlichen Hohe bei den Wasserschlingern und bei den
Quellen ist das relative Karstrelief (R,=H,— H,). Das bedeutet das hydrostatische
Gleichgewichtsniveau (Grenze der Einsickerungszone), das letztens durch H,
(absolute Hohe) bestimmt ist und nach der Entwicklung unter der Oberfliche,
Struktur, Litologie verdndert wird. Wenn wir Uber weitere hydrologische Angaben
verfiigen, so konnen wir auch weitere Parameter verwenden. Die Kennziffer
werden immer vom Untersuchungsziel und Charakter der Oberfliche bestimmt.
Es muB} aber darauf geachtet werden, daB sie gut definiert sein und die quantitative
Erfassung der Beziehungen ermdoglichen sollen.

Unter den Mikro- und Mesoformen der Karstgebiete ist die Doline allgemeiner
Ausbreitung zweifellos die am besten charakteristische Eigenartigkeit. Viele Ver-
fasser werteten von verschiedenen Gesichtspunkten aus die Dolinen. WILLIAMS
und LA VALLE arbeiteten die wichtigsten Grundlagen fiir deren morphometrische
Charakterisierung aus, aber auch sie verwendeten ihre Ergebnisse zur Losung der
genetischen Fragen nicht. Die morphometrische Charakterisierung der tibrigen,
von uns jetzt nicht dargelegten Mikro- und Mesoformen — wie z.B. die Karr, Wasser-
schlinger, Karstschlote usw. — wird noch zur Lésung zahlreicher genetischer Fragen
beitragen kénnen.

Die bei der genauen Vermessung der Dolinen erzielten Ergebnisse wurden von
uns zwei Gesichstpunkten aus gebraucht. Einerseits zur Anfertigung eines Modells
fiir Dolinenentwicklung zur Untersuchung der charakteristischen Eigenschaften
der einzelnen Dolinen, andererseits zur Differenzierung von Dolinentypen. Es war
eine schwere Aufgabe, die in die Analyse einbezogenen Dolinen zu umgrenzen,
denn das anschlieBende Wasserspeichergebiet, aus welchem entstandener Nieder-
schlag an der Entwicklung der Doline teilnimmt, kann nicht in jedem Fall mit der
Doline in genetischem Sinn identifiziert werden. So haben wir das zu vermessende
Gebiet der Dolinen — wegen praktischer Griinde — in jedem Fall bei der zutreffen
proportionellen Winkelwertverringerung der Hangneigungen in verschiedenen
Richtungen angegeben (Abb. 4.).

Zuerst untersuchten wir das Verhiltnis der Verldangerung bei den Dolinen (Ver-
héltnis des groften und kleinsten Durchmessers) und deren Orientierung (Azimut
der ldngeren Achse der Doline) (Abb. 4.). Die Orientierung spiegelt das Verhiltnis
der Entwicklung der Depression zu den strukturellen Richtungen ab. Etwa 78%
der Dolinen (64 St.) im untersuchten Gebiet (bei Abweichung von 5°) entspricht
den im gegebenen Gebiet vermessenen Tektonik-, Bruchs- und Spalterichtungen.
Beherrschend sind die Richtungen NNO-SSW, O-W und die bei der geologischen
Entwicklung mehrmals erneuerte Richtung N-S. Nach Ergebnissen der Regressions-
analyse von LA VALLE (1967) bestehen die zwei wesentlichsten Faktoren fiir
Orientierung der Dolinen: die Sauberkeit des Kalksteins, genauer handelt es sich
um das durchschnittliche Prozent des unlSsbaren Restes und der Prozentsatz des
durch Wasserabfliisse unter der Oberfliche entwisserten Gebietes. (Die eintachen
Korrelationskoeffiziente betragen —0,66 und +0,25.) Das Verhiltnis und das Mal
tir Verlingerung der Dolinen héngen von der Verdnderung der geologischen,
hydrologischen und lokalen Elemente der Landschaft ab. Fiir die Verlingerung hat
die strukturelle Priformation zweifellos die wichtigste Rolle. (Nach LA VALLE ist
ihr Korrelationsverhaltnis 0,92). Darunter verstehen wir, daB sich der lingere Durch-
messer der Depressionen paralell mit den Briichen oder Spalten anordnet. Die
wirksamste Einsickerung verursacht eine Zeitlang wirksamere Korrosion bzw. inten-
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Abb. 4. Charakteristische .morphometrische Kennziffer der Dolinen. — Orientierung (Azimut),
a) GroBachse
b) Kleinachse
h) Tiefe
1 — Witterungsdecke
2 — Karsthaltiges Gestein a4
Verlingerungsverhdltnis

Reliefverhilinis ( 2h )
a+b
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sivere Karstentwicklung (MELTON 1934; SCHEIDEGGER, 1961). Wir sind aber
uberhaupt nicht einverstanden mit dem Standpunkt von LA VALLE (1967), der
meint, die Rolle der Klimafaktoren sei nicht significant. Nach unseren friiheren,
emgehenden Untersuchungen in solche Richtung entwickeln sich verschledenartlge
Feuchtigkeitsverhéltnisse, Temperaturen und demgemiB Okologieverhaltnisse auf
den verschiedenen Expositionen der Doline und dementsprechend mufl man auch
in den einzelnen Expositinonen mit Karstkorrosion verschiedenen Wirkungsgrades
rechnen. Das wird auch durch die von uns gewonnenen Werte fiir die Verlingerungs-
verhdltnisse unterstiitzt, indem wir auch bei den tektonisch stark priaformierten
Dolinen der Hangneigung in nordlichen und westlichen Expositionen treffen. Diese
Wirkungen in unserem Gebiet nach Angaben zu analysieren ist eine sehr schwere
Autgabe, weil diese Wirkung einerseits das Verhiltnis vermindert (z.B. im Fall
der N-S Orinetierung), andererseits aber es vergréBert (be1 der O-W Orientierung).
Wir stellten test, dal die Uvala in unserem Gebiet durch ein Verldngerungsverhiltnis
eroBer als 1 75 characterisiert sind, Ausnahme kénnen eventuell die zirkuldren
Uvala, entwickelt an der Kreuzung der Bruchs- bzw. Spaltenlinien, bilden. Nach
KIKNADZE (1972) konnen auch andere lithologische Faktoren (z.B. die Schichtung
usw.) in der Orientierung und Verldngerung der Dolinen eine wichtige Rolle spielen.
Im Gebirge Aggtelek bemerkten wir auch den Zusammenfall der Dolinen, Dolinen-
reihen und Gesteinsgrenzen (z.B. Grenze der Kalksteine Gutenstein und Wetter-
stein) bzw. der Faziesgrenzen (SCHOLTZ, 1972). Von der Wahrheit unserer er-
wihnten These wurden wir auch durch die Untersuchung der Hangneigungsverhalt-
nisse im Inneren der Doline liberzeugt.

Das Reliefverhiltnis der Dolinen kann mit einem Tiefe durchschnittlicher
Durchmesser-Quotienten gemessen werden, wie es schon auch von CVIJIC durch-
geflihrt wurde. JENNINGS (1971) erhielt im Mustergebiet von Neuseeland bei
morphometrischer Analyse von 94 Dolinen den Korrelationswert 0,84. Unsere
Untersuchungen weisen darauf hin, daB die Beziehung solchen Charakters in diesem
Fall gerade die Details mit wichtigem genetischem Gehalt “verschwinden” laBt.
Wir bekamen zum Ergebnis, daBl das Reliefverhiltnis der tektonisch. gerichteten
Reihedolinen kieiner ist (im allgemeinen ein Wert unter 0,1) als das der “plateau-
gelegenen”, oder der tektonisch nicht gerichteten “angeordneten” Dolinen (Werte
liber 0,1). Der hier vorkommende scheinbare Widerspruch — mann konnte hier
erwarten, daB tiefere Dolinen im Gebiet mit tektonischer Wirkung gréBeren Um-
fangs vorkommen — scheint fiir uns folgenderweise geldst zu werden. Die Reihe-
dolinen der gemidBigten Zone — tektonisch priformierte Spalten, oder sie kénnen
frithere FluBtdler einnebmen — sind wirksamerer Entwicklung (intensivere FEin-
sickerung usw.), als die einzelnen Plateaudolinen. Mit der Zeit aber hinderte eventuell
auch hemmte die von den Seiten abgewaschene lehmige Witterungsdecke ihren
VertiefungsprozeB, ihre Rédnder wurden allmdhlich niedriger, sind selten zu Uvala
geschmolzen. Die Plateaudolinen dagegen konnten wegen ihrer verhiltnismiBig
langsamen Entwicklung ihr- groBeres Reliefverhiitnis fiir lingere Zeit bewahren.

Im weiteren méchten wir darlegen, wie weit die Verinderung der zur Karstierung
vorhandenen Oberfliche auf die Entwicklung der Doline zuriickwirkt. Das ist
natiirlich nur bei den durch Lésung entstandenen Dolinen méglich, denn die Einsturz-
dolinen oder die ~Abgrunddolinen weisen auf die Auflosung des Gleichgewichts der
Kraftw1rkungen im Hohlengewslbe, aber die Losungsdolinen entwickeln sich unter
gemeinsamer Wirkung der Klima-,” Pflanzen- und Bodenfaktoren. (Diese beiden
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letzten Typen gestalten sich unserer Meinung nach nicht durch die Entwicklung der
fir die Dolinen charakteristischen Wirkungsfaktoren aus). Wir verwendeten die
folgende Methode: nehmen wir die Oberfliche der Doline als Kugelkappe (Abb. 5.)!
Demzufolge kénnen wir die Oberfliche fiir die Korrosion mit der folgenden Formel
bezeichnen: A=n/20%?+m?, wo Q den mittleren Durchmesser der Doline, m die
durchschnittliche Tiefe bezeichnet.

a. b.

Abb. 5. Entwicklungsrichtungen der Dolinen unter gemiBigten, mediterranen (b) und tropischen
(a) Verhiltnissen.

Die Verdnderung der OberflichengréBe der Dolinen mufl in erster Erfassung
in zwei Gebieten behandelt werden: a) kontinental, mediterran und b} tropisch,
subtropisch (Temperatur pro Jahr iiber 17—18 °C, Niederschlag pro Jahr liber
1200 mm). Es ist bekannt, daB die Losungswirkung im Inneren der Dolinen nicht
iiberall von gleicher Intensitit ist. ZAMBO (1971) und BARANY (1975) wiesen
bei ihren Untersuchungen darauf hin, daB ein enger Zusammenhang zwischen der
Bodenmiichtigkeit und der groBe der Karstkorrosion besteht. Dieser Faktor ist
besonders wichtig in den tropischen Gebieten. Solange der Boden nicht groBer
Michtigkeit die Karstkorrosion indirekt fordert, verhindert der Boden sehr grofler
Michtigkeit (hauptsichlich auf dem Grund der Dolinen zusammengewaschen)
stark wegen der Impermeabilitit des Rotlehms. Da wird die Lésung am Rande der
Doline am wirksamsten sein. So geht die Entwicklung der Dolinen in den konti-
nentalen Gebieten vielmehr zur Erweiterung als zur Vertiefung, wihrend die absolute
Hohe der Oberfliche bzw. des Sattels unter den Dolinen vermindert wird (Abb. 5/b.).
In den Tropen kann die wesentlich gréBere areale Erosion auf dem Grund der Dolinen
bedeutende Menge von Boden zusammentragen, das fordert die intensive Ver-
tiefung (KorrosionsvergroBerung), d.h. die VergréBerung der Reliefenergie (Abb. 5/a).

Gehen wir vom Ausmall einer Doline mit mittlerem Durchmesser 100 m,
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durchschnittliche Tiefe 15 m aus. Ihre Oberflache ist etwa 7400 m2. Charakteristisch
ist fiir die Tropen, daB schon eine Vertiefung von etwa 2—2,5 m eine VergroBerung
von 500 m? ergibt, was sich dann in Wirkungen weiterringelt. Dieser ProzeB3 dauert
solange, bis die Oberfliche bis zur Erosionsbase denudiert und die Landschaft
-durch den Kegel- und Turmkarst und durch die unter ihnen gelegenen Ebenen ge-
pragt wird. In den kontinentalen Gebieten gibt es zwei Méoglichkeiten, in Betracht
genommen, daB einerseits eine dicke, lehmige Schicht auf dem Grund der Doline
oft die Vertiefung stort, andererseits das ziemlich stabile Verhiltnis des Durch-
-messers der Tiefe (das bedeutet ungefihr eine Erweiterung von 10 m). Die GréBe des
Karstgebietes kann zwischen 6700 und 7700 m? verdndert werden und das bedeutet
in einem Fall (unter 7400) die Konservierung der Form, um anderen Fall aber die
langsame VergréBerung (iiber 7400).

Zur Differenzierung der Dolinentypen ist es am zweckmiBigsten zuerst die
Anzahl der Dolinen und deren Zusammensetzung festzustellen. In unserem Gebiet
{(Abb. 1.) differenzierte JAKUCS (1964) 3 Dolinentypen vor allem auf orographischer
Grundlage. Diese 3 Gruppen wurden vom morphometrischen Gesichtspunkt aus
aufgrund der folgenden 3 Kennziffer untersucht:

1. Zahl der Dolinen auf 1 km?® — Dolinendichte.

2. Prozentsatz des Gesamtgebietes der Dolinen, verglichen mit der GrofBle der
gegebenen Karstoberfliche (Der von WILLIAMS verwendete Pittingindex
(index of pitting) ist dessen reziprok).

3. Das durchschnittliche Gebiet der Dolinen.

Tabelle 1.

I. Typ der II. Typ der,,Plateandolinen”
Reihedolinen

a) dolomitisch] b) kalksteinig

Dolinendichte St/km? 11—13 3236 79

Gesamtflache der dolinen
in % der Karstoberflache 23 32 31

Durchschnittliche Flache
der Dolinen/km? 0,01 0,002 0,016

Unsere Ergebnisse sind auf Tabelle 1. zusammengefaf3t. Beim ersten Typ fanden
“wir den Parameter “Das durchschnittliche Gebiet der Dolinen” nicht fiir charak-
teristisch wegen des haufigen Vorkommens der Uvala. Wenn wir nur die Dolinen
in Betracht nehmen, so ist der Durchschnittswert 0,01.

Auf morphometrischer Grundlage kénnen also diese 3 Gruppen gut differenziert
werden. Auf Grund der Resultate der quantitativen Untersuchung war es begrindet,
die genetischen Typen zu verdndern. Eine Grundlage dafiir ist die relative Uber-
einstimmung der morphometrischen Parameter bei den Typen II/4 und II/B. Der
‘Typ L ist ein Typ der am allogenen Karst entwickelten Reihendolinen. Die anderen
zwei Gruppen kénnen als genetisch gleicher Plateautyp betrachtet werden, beide
entwickelten sich entscheidend am autogenen Karst. Thre Unterschiede am AusmaB
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sind durch lithologische Griinde gut zu erkldren, der Typ II/A entwickelte sich vor
allem auf Dolomit, bis der Typ I/ B auf Kalkstein (Abb. 1.).

In unserer Arbeit gaben wir einige einleitende Ergebnisse der quantitativen
Karstuntersuchung im Mikro-und Mesoraum in Ungarn bekannt. Unsere Unter-
suchungen werden in 2 Richtungen weiter durchgefiihrt. Einerseits in Richtung der
vergleichenden Analyse der verschiedenen Karstgebiete aufgrund der Ergebnisse
der ausfiihrlichen Geldndeaufnahmen, andererseits wiinschen wir die Wirkungs-
intensitdt der einzelnen Karstkorrosionsfaktoren quantitativ.zu bestimmen.

LITERATUR

1. Bdrdny (1975): Role of soil temperature in control of denudation processes of differente exposures.
in karstic regions. Acta Geogr. Tom. 15. I—X. pp. 35—44.

1. Bdrdny—G. Mezdsi (1977/a): Interrelation of some faktors of karstkorrosion in a doline in the
Bitkk Montains, Hungary, Proceedings of the 7*" International Speleological Congress,.
Sheffield 1977. pp. 20—22.

1. Bdrdny—G. Mezdsi (1977/b): Angaben iiber die bodenokologischen Verhiltnisse der Karst-
dolinen. Foldr. Ert. (Geogr. Bull.) 1977. 4. (In Erscheinung.)

L. Jakucs (1964): Geomorphologische Probleme im Karstgebiet Eszak-Borsod. Borsodi Foldr.
Evkonyv (Geogr. Jahrbuch Borsod) 5. pp. 1—12.

L. Jakucs (1971): Morphogenetik der Karste. Akadémiai Kiadd (Akademlscher Verlag) Budapest.

J. N. Jennings (1971): Karst, Austr. Nat. Univ. Press. Canberra pp. 114—136.

T. Z. Kiknadze (1972): Carst du massif Arabica, Tbiliszi. p. 243.

P. La Valle (1967): Some Aspects of Linear Karst Depression in South Central Kentucky Annales
of the Ass. of Am. Geogr. 57. 1. pp. 49—71.

P. La Valle (1968): Karst Depression Morphology in South Central Kentucky. Geogr. Annales 50.
A. pp. 94—108.

G. Scholtz (1972): An Anisien Wetterstein Limestone Reaf in North Hungary, Acta Miner. Petr,
Szeged, XX/2. pp. 337—362.

P. W. Williams (1975): The Geomorphic Effects of Ground Water, in: Chorley: Introduction to
Fluvial Processes, Methuen Ltd. pp. 108—123.

P. W. Williams (1966): Morphometric analysis of temperate karst landforms, Insh Speleology 1.
pp. 23—31.



CONTENTS

GY.KRAJKO: Main tendencies in developmentof Szeged . .............. ... ...
Mrs. J. PALOTAS—ABONYI Some questions of the regional development of the hungarian
f00d INAUSIEY ... ..o e e e
Mrs. J. PALOTAS—ABONYI: Some new elements of graphical plotting ..................
GY. BARTA: Hungary’srural iIndustry .. ... ... ier e e
J. TOTH—J. RAKONCZAI: The necessity and duty of the co-ordinated utilization of environ-
mental resources in the region of Békéscsaba—Gyula—Békés .................... ...
Ib. KPAHKO—H. AFOHH: TakcOHOMH4ECKOE MOCTPOEHHE 3KOHOMUYECKMX DPAflOHOB M UX
CBA3b C PCrHOHANIBHbLIM TAAHUPOBAHUEM ... .. ... ittt ittt oeann

P. MDCAPOLI—H. PY/IJT: TIONBITKA HA OLEHKY HEKOTODBIX MDHPOOHBIX YCAOBHil C TOYKH
3pEHUsT IKOHOMKUYECKON reorpaduu no npumepy mesopaiona Jdan-Andenga. ....... ...
b, HEMET: Tlpursxkenne paboueit CUAbI K UEHTPaM MUKpopaitona Kuuikydranama .......
L. JAKUCS: Physical-geographical and geological aspects of the exploration of the hydro-
carbon reserves of the South Hungarian Plain ............. ... ... o
M. ANDO: Physical-geographical characterization of the running waters of the South-East
Hungarian Plain ......... ... . e
M. ANDO Natural resources in the economic development of the South Hungarian Plain
J. FEHER: Further results of research concerning the gas-containing artesian wells of the
Hungarian Plain ........... S
G. MEZOSI—I. BARANY — 1. TOTH: Karstmorphometrische Untersuchungen im Gebirge
Aggtelek (NOFdUNZATIT) . ..ottt i e it it et et e iaaenaeenns

13
21
29
37

47

57
71

91

107
119

127






Felelss kiadd: Dr. Krajké Gyula
78-965 — Szegedi Nyomda
Felel6s vezetd: Dobo Jozsef igazgatd
Késziilt: monoszedéssel, ives magasnyomassal, 12,75 AS iv terjedelemben,
az MSZ 5601—59 és 5602—355 szabvany szerint.



