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PREFACE 
This issue of our Journal is devoted to the XXIInd International Geographi

cal Congress. It contains 12 contributions of Czech geographers, relating to 
the programme of the following sections of the Congress: 

I. Geomorphology: J. De me k presents a survey of various kinds of geomor
phological maps and gives information on the progress in preparation of an 
international geomorphological map of Europe on a scale of 1 : 2,500.000, 
the first sheet of which is being finished. - B. B a 1 a t k a and J. S lad e k 
study the development of slopes in the neovolcanites of western Bohemia, M. 
H r a d e k and A. I van investigate the relation between the block structure 
and neotectonic movements in the Bohemian Highlands using the methods 
of morphostructural analysis. L. Loy d a meditates on the developm,ent of river 
valleys, which was followed up by geodetic measurements. 

II. Climatology and hydrology: H. K r i z classifies the hydrological. years 
1901-1970 according to the prohability of excess of the annual state of ground
water level. - O. S tel c 1 compares the intensities of solution in various 
types of carbonate rocks under the Central European climatomorphogenetic 
conditions. 

VIII. Economic geography: J. H u r sky compares the changes in transport 
centrality in 48 towns of northern Bohemia. 

IX. Quality of environment: J. M un z a r gives information on climatolo
gical problems, especially those concerning air·pollution in Czechoslovakia. -
J. Mar e s and P. Halo u z k a deal with some problems of development of 
the areas with highly impaired geographic environment, giving economic-geogra
phical features which they regard as most important for the improvement of in
formation on air-pollution in industrial regions. 

XI. Urban geography: M. B 1 a z e k deals with the development of urbanization 
in the socialist countries of Central Europe in 1945-70. 

XIII. Cartographic representation: V. Novak evaluates the significance 
of thematic maps for the geographic investigation of small areas. 

In the last contribution, J. K 0 rca k compares the population density in 
all continents according to a great number (1815) of approximately equally large 
areas. The variation series deduced from this, being graphically represented, 
suggest the hypsometric curves of the continents. 

At the end of this issue references of the Czechoslovak geographical literature 
for 1971 are appended. They were compiled by M. S if ida and J. S pirytova. 

The Czech geographers will follow up with great interest the proceedings 
of the XXllnd Interational Geographic Congres, and wish every success 
to the Session. 

On behalf of the Editorial Board 
of the Sbornik Ceskoslovenske spoleenosti zemepisne 

Prof. Dr. /aromir Korcak Dr. Sc., 
Chief Editor 
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PREFACE 

Ce numero de notre revue est consacre au XXIIe Congres International 
Geographique et contient 12 contributions des geographes tcheques relatives 
au programme des sections suivantes du Congres. 

I. Geomorphologie: J. De m e k presente une revue de divers types de cartes 
geomorhlologiques et informe sur l'etat de preparation de la carte geomorpho
logique internationale de l'Europe au 1/2.500.000 dont la premiere feuille est 
en voie d'achevement. - B. B a I a t k a et J. S I ad e k suivent l'evolution des 
pentes dans les roches neovolcaniques de la Boheme occidentale. - M. H r a
d e k et A. I van etudient la relation entre la structure de block et des mouve
ments neotectoniques dans la region de Ceska vysocina employant des metho
des de l' analyse morpho structurale. - L. Loy d a reflechit sur Ie developpement 
des vallees fluviales, se basant sur des mesurages geodesiques. 

II. Climatologie et hydrologie: H. K r i z classifie les annees hydrologiques 
1901-1970 d'apres la probabilite de depassement des niveaux annuels de la 
nappe aquifere. - o. S tel c I compare l'intensite de dissolution de divers 
types des roches carbonatees dans des conditions climato-morphogenetiques 
de I'Europe centrale. 

VIII. Geographie economique: J. H ii r sky compare les changements de 
centralite du transport de 48 villes de la Boheme du Nord. 

IX. Qualite du milieu: J. M u n z a r informe sur les problemes climatologiques 
relatifs a la pollution atmospherique en Tchecoslovaquie. - J. Mar e s et P. 
H a lou z k a s'occupent de quelques problemes du developpement des regions 
dont Ie milieu geographique est fortement deteriore et ils indiquent les ca
racteres economico-geographiques qu'ils considerent comme les plus importants 
pour l'amelioration des informations sur la pollution atniospherique des re
gions industrielles. 

XI. Geographie urbaine: M. B I a z e k traite Ie developpement de l'urbanisation 
dans lespays socialistes de l'Europe centrale pendant les annees 1945-1970. 

XIII. Representation cartographique: V. Novak evalue la signification 
des cartes thematiques dans l'investigation geographique des aires peu etendues. 

Dans la derniere contribution J. K 0 rca k compare la densite de la population 
dans tous les continents d'apres un grand nombre (1815) de regions d'une etendue 
a peu pres egale. Les series de variation qui en sont derivees, rappellent dans 
leur representation graphique les courbes hypsometriques du continent. 

A la fin de ce numero est annexee une bibliographie de la litterature geogra
phique tchecoslovaque pour l'annee 1971 preparee par M. S t rid a et J. S pi-
rytova. . I" • I 

Les geographes tcheques suivront avec grand interet les travaux du XXIIe 
Congres Geographique International et lui souhaitent beaucoup de sucres. 
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de la revue Sbornik Ceskoslovenske spolecnosti zemepisne: 
Prof. Dr. /aromir Korcak, Dr. Sc., 
. Redacteur en chef. 



PREDMLUVA 

Toto cislo naseho casopisu je venovano XXII. mezinarodnimu geograficke
mu kongresu v Montrealu v srpnu 1972 a obsahuje 12 prispevkii ceskych geo
grafii, ktere se vztahuji k programu techto sjezdovych sekci: 

I. Geomortologie: J. Demek podava prehled riiznych druM geomorfologickych 
map a informuje 0 stavu priprav mezinarodni geomorfologicke mapy Evropy 
v meritku 1 : 2 500 000, jejiz prvni list se dokoncuje, B. Balatka a ]. Sladek 
sleduji vyvoj svaM v neovulkanitech v zapadnich Cechach, M. Hradek a A. 
I van studuji zavislost neotektonickych pohybii na kerne strukture v Ceske vyso
cine metodami morlostrukturni analyzy, L. Loyda se zamys!i nad vyvojem ricnich 
tidoli sledovanym geodetickym merenim. 

II. Klimatologie a hydrologie: H. Kriz klasifikuje hydrologicke roky 1901-
1970 pravdepodobnos1ii pi'ekroeeni roenich stavii hladiny podzemni vody, 
O. StelcI srovnava intenzitu rozpusteni rUznych typii karbonatovych homin 
ve stredoevropskych klimamorfogenetickych podminkach. 

VIII. Ekonomicka geogratie: ]. Hiirsky srovnava zmeny centrality 48 mest 
v sevemich Cechach. 

IX. Kvalita prostredi: J. Munzar informuje 0 klimatologickych probIemech 
znecisteni ovzdusi v Ceskoslovensku, J. Mares a P. Halouzka se zabyvaji nekte
rymi problemy rozvoje oblasti se silne narusenym geografickym prostfedim 
a uvadeji ekonomickogeograficke znaky, ktere pokIadaji za nejdiilezitejsi pro 
zlepseni informaci 0 znecisteni ovzdusi priimyslovych oblasti. 

XI. Geogratie sidel: M. BlaZek pojedmiva 0 vyvoji urbanizace v socialistickych 
statech stredni Evropy v letech 1945-70. 

XIII. Kartogratie: V. Novak hodnoti vyznam tematickych map pro geogra
ficky vyzkum malych oblasti. 

V poslednim prispevku srovnava J. K 0 rca k hustotu zalidneni vsech kon
tinentii podle 1815 zhruba stejne velkych oblasti; variacni rady z toho odvozene 
pi'ipominaji v grafickem znazorneni hypsometricke kfivky kontinentii. 

Na zaver tohoto cisla je pripojena bibliografie ceskoslovenske geograficke li
teratury za rok 1971, kterou sestavili M. S t rid a a ]. S pi r y t 0 va. 

Cesti geografove budou jednani XXII. mezinarodniho geografickeho kongresu 
sledovat s velkym zajmem a preji mu pIny uspech. 

Za redakcni radu 
Sborniku Ceskoslovenske spolecnosti zemepisne: 

Prof. dr. /arom!r Korcak, DrSc., 
vedouci redaktor 
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JAROMIR DEMEK 

INTERNATIONAL GEOMORPHOLOGICAL MAP OF EUROPE 
on 1 : 2,500,000 

The significance of geomorphological maps in further development of geo
morphology and its practical application is generally recognized. The geomorpho
logical map allows for the establishment of the form of the different geomorpho
logical objects, their spatial distribution, their relationships and for the carrying 
out of the geomorphological regionalization. The geomorphological maps are 
of importance as the mean of the knowledge of the laws governing the structure 
and the development of the Earth's surface not only for geomorphology but 
also for many other natural sciences (geology, climatology, hydrology, soil 
science, biology, etc.). Geomorphological mapping supplies valuable data for 
the structural-geological analYSis and the knowledge of neotectonic move
ments. Geomorphological maps are even of practical significance for con
structions of various types, mining industry, transportation, agriculture:, for
estry, etc. The problems of geomorphological mapping have thus become 
mainly in recent years one of the main present-day questions of modern geo
morphology. To the theory of representation of the appearance, genesis and 
age of the relief on maps is paid attention by thematic cartography. 

The International Geographical Union (IGU) has also paid considerable 
attention to problems of geomorphological mapping in recent years. Within the 
frame of the IGU Commission on Applied Geomorphology (President Prof. J. 
~Tricart) the Sub-commission on Geomorphological Mapping led by Prof. M. Kli
maszewski was acting during 1962-1968. It elaborated the unified legend 
of detailed geomorphological maps and a recommendation for the unification 
of general (synoptic) geomorphological maps. In 1968 Commission on Geo
morphological Survey and Mapping was founded by the International Geo
graphical Union which accepted as one of its main tasks the compilation: of the 
International Geomorphological Map of Europe on 1 : 2,500,000. 

After World War II a great number of general geomorphological maps of 
individual countries and their parts was compiled. In the prevailing part of 
Europe geomorphological mapping became the main research method in geo
morphology. The compilation of geomorphological maps requires the rendering 
geomorphological research methods more exact and leads thus to further progress 
in geomorphology as science. General geomorphological maps become an undi
spf.'nsable component of national and regional atlases. But the geomorphological 
maps compiled in various countries differ rather often in their conception and 
the means of representation. Three basic types of general geomorphological maps 
can be distinguished on Europe's territory, such as: 

a) maps of relief forms or their parts (e. g. the map of France on 1 : 2 mill., 
Emm. de Martonne, 1942, the map of Bulgaria 1 : 2 mill., Zh. Gala
bov et aI., 1962, the Geomorphological Map of Soviet Arctic 1 : 2.5 mill., 
etc.) 
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b) maps of morphographic relief types with selected relief forms (for instan~ 
ce the map of Poland 1 : 2 mill., J. Kondracki - J. Czaplicka. 1949) 

d) maps of relief types on the basis of morphostructures with selected re~ 
lief forms (e. g. the map of Czechoslovakia 1 : 1 mill., Atlas CSSR, 1966, 
the map of Hungary 1:1 mill., M. Pecsi 1970, etc.). 

All these types of geomorphological maps have their advantages and disadvan~ 
tages. The maps of concrete relief forms represent the objectively existing 
relief features which can be mapped and classified directly in the field. General 
geomorphological maps have thus the same content and mode of representation 
as detailed geomorhological maps. Therefore, they can be compiled easily by 
means of a relatively simple generalization of detailed geomorphological maps. 
On the other hand, the disadvantage of this type consists in the great number 
of small areas on maps and the difficult expression of the tectonic deformation 
of the relief, especially of archings. The maps of morphological relief types 
represent well the plasticity of the relief and, when completed by selected relief 
forms, even the modelling of the relief by exogenic processes. But they neverthe~ 
less do not supply a full idea of the development of the relief mainly as to the 
share of endogenic processes. The third type of maps involves the relief types 
on the basis of morphostructures completed by selected relief forms. Morpho~ 
structures (1. P. Gerasimov, 1946, p. 35) are large relief forms created by mutual 
activity of endogenic and exogenic processes in space and time the leading 
part being played by the endogenic agent .- the tectonic movements. These 
maps represent well the dependence of main relief features on neotectonit mo~ 
vements and rock resistance. Sometimes, these maps are criticized for undue 
dependence on geological maps and small plasticity in the representation of 
morpho graphical features. 

A disadvantage of the maps of the different European countries is their dif~ 
ficult comparison with respect to their various contents and various degree of 
generalization. The maps are not mutually linked up and it often occurs that 
their contents cannot be linked up mutually in border regions. An exception is 
only the Geomorphological map of the USSR on the scale of 1 : 4,000,000 which 
represents even the neighbouring parts of Europe behind the frontiers of the 
USSR. For some important parts of Europe (e. g. Scandinavia) general geomor~ 
phological maps are not available either. 

As soon as in 1965 at the meeting of the IGU Commission on Applied Geo~ 
morphology in Czechoslovakia the compilation of a general geomorphological 
map of the whole continent on the basis of a unified legend and with the same 
details appeared to be necessary. The map should represent the basic morpho~ 
logical relief features, its genesis and age as the result of mutual antithetic effects 
of endogenic and exogenic processes. The original proposal of the IGU 
Commission on Applied Geomorphology accepted at the meeting in 1965 con~ 
cerned the compilation of the geomorphological map on 1 : 500,000. The compi~ 
lation of the general geomorphological map of Europe on this scale appeared 
impossible with respect to the present~day stage of geomorphological investi~ 
gations carried out in Europe and also to technical and political reasons (d. 
Report 1968). This is why at the 21st International Geographical Congress 
in New Delhi a proposal was made to publish an Interational Geomorpolo~ 
gical Map of Europe on the scale of 1 : 2,500,000 0. Demek, 1968) which was 
accepted as one of the main items of activities of the newly founded IGU Com~ 
mission on Geomorphological Survey and Mapping. 
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The question of the content and conception of the International Geomorpho
logical Map of Europe on 1 : 2,500,000 was very vividly discussed at the 1st 
Commission meeting held from March 19 to 21, 1969 in Brno (Czechoslovakia). 

During the discussion the Commission members stressed the fact that the 
general geomorphological map must show the basic morphological features of 
the relief of Europe i. e. the distribution of mountain ranges, basins, lowlands, 
etc., better than the topographical or generally geographical maps do. But the 
geomorphological map must in addition represent the relief genesis. 

After discussion it was decided that the map content will be the genetic relief 
types on the basis of morphostructures and the selected relief forms. The term 
"relief type" means' a more or less distinctly defined area on the earth's surface 
displaying equal forms, an equal absolute altitude and an equal relief genesis 
in dependence on the same morphostructure, the same complex of geomorpho
logical processes and the same history of development (Report 1969). 

The compilation of the maps should lead to the inventarization of the land
forms on the territory of Europe and the establishment of general and regional 
laws governing their development. For many European regions this will be the 
first geomorphological map and, therefore, even so far unknown laws of deve
lopment of the relief of Europe may be discovered. The linking up and unifi
cation of information involved in maps can lead even in already mapped re
gions to new geomorphological knowledge. 

At further Commission meetings (France 1969, Czechoslovakia 197<3, Italy 
1971, Hungary 1971) the legend of the map was further developed and made 
more exact. The approved legend is to a certain extent a compromise among 
the present-day opinion on the content and legend of general geomorpho
logical maps. Proposals concerning even very different legends were sub
mitted to the Commission. So, for instance, the legend submitted by the team 
of Leningrad geomorphologists headed by G. S. Ganeshin and 1. 1. Krasnov 
attracted considerable attention. But the compilation of the map of Europe 
on the basis of this legend would require such an extent of field work that 
it would hardly be possible to finish the map within the present decade. 

The last (5th) version of the legend consists of four basic parts. The first 
part (A) involves the relief classes characterized on the basis of relative relief 
amplitude. The question of the relief classes was discussed in detail especially 
at the 4th Commission meeting at Abano Terme (Italy). The Commission arrived 
at the conclusion that the appl,ication of the relative relief amplitude is better 
than that of the absolute heights. The geomorphological map must above all 
represent the relative dissection and thus also the inclination of the relief. The 
fact if the very gently inclined flat relief occurs in a low or high altitude can 
be seen from spot-heights and contour-lines. The remnants of a flat relief with 
a small relief amplitude in various altitudes above sea level are important geo
morphological indices and must, therefore, be stressed on the map. In the map 
5 relief classes are distinguished, such as: 

1. planes with the amplitude from 0 to 30 m on an area of 16 sq. km 
2. hilly lands with an amplitude from 30 to 75 m on an area of 16 sq. km 
3. uplands with an amplitude from 70 to 300 m on an area of 16 sq. km 
4. mountains with an amplitude from 300 to 600 m on an area of 16 sq. km 
5. high mountains with an amplitude over 600 m on an area of 16 sq. km 
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The second part of the legend (B) involves relief types on the basis of mor
phostructures divided into two large groups, such as: 

1. types of subaerial relief 
2. types of· submarine relief 

Types of subaerial relief (1.) are subdivided into: 

Ai) Destruction relief 
C) Accumulation relief 

B) Volcanic relief 
D) Accumulation-denudation relief 

In the legend 6 basic morphostructures are distinguished, such as: 

1. Relatively stable shields which are the oldest parts of the earth's surface 
built of crystalline and metamorphic rocks. In their development no or only 
slight neotectonic movements took part. 

2. Relatively stable platforms which are regions consolidated by old folding 
and also built mostly of crystalline and metamorphic rocks, in the neotectonic 
stage of earth's development only slight movements occurred here. 

3. Slightly activized epiplatform orogenic zones. This megamarphostructure 
was defined by N. V. Bashenina in the Ural region. On the basis of her 
knowledge it is a part of a platform which never got into the stage of a re
gionally developed planation surface due to continuous tectonic movements. 

4. Orogenic regions of activized shields are parts of shields arched, uplifted 
and faulted by neotectonic movements. 

5. Epiplatform orogenic regions are parts of platforms of relatively complicated 
structure (crystalline, metamorphic and old folded sedimentary rocks of the 
fundament, often with a younger sedimentary platform cover) arched, uplifted 
and faulted by neotectonic movements. 

6. Young epigeosynclinal orogenic zones are zones of young (Mesozoic and 
Tertiary) Alpine mountains of Europe with a great extent of neotectonic 
movements. 

In these basic megamorphostructures relief types develop due to rock proper
ties (passive morphostructure), various intensity of neotectonic movements (acti
ve morphostructur~) and due to erosion processes. 

In the types of submarine relief the following megamorphostructures have 
been distinguished in the legend: 

1. Submarine parts of present-day nongeosynclinal regions 
2. Submarine parts of present-day geosynclinal zones 
3. Floor of ocean 
4. Mid-ocean ridges 

Even in the relief forms the forms of subaerial relief (1) and those of sub
marine relief (2) have been distinguished in the legend. The landforms (1) are 
then subdivided into forms: 

1.1 induced by endogenic processes 
1.2 created by erosion processes. 

The age of the relief is represented on the map according to the geological 
scale. The age of the accumulatiGn forms is defined by the age of deposits of 
which they are built. The age of the forms of surface volcanism and mud vol
canism is defined by the age of volcanic rocks. More difficult is the dating of 
tectonic forms and erosion-denudation forms. In more difficult cases a wider 
time interval is to be given· (e. g. in the case of planation surfaces). 
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In the case of colour maps all three cartographical means are used - flat 
tint, coloured and grey stipples and symbols. The colour group corresponds 
to megamorphostructures. Relief types are represented by flat tints and fine 
tints and fine stipples giving the colour tint according to the principle the more 
dissected the relief the darker the tint. Grey thick stipples are used in represen
tation of rocks. The individual relief forms are then represented by symbols
conventional colour signs. The used linear or dot signs are mostly identical with 
symbols used on detailed geomorphological maps. Letters and numerals are used 
for the representation of the age of the relief. It would be ideal if the legibility 
of the maps not only at close quarters but also at a distance could be achieved 
(for lessons, lectures). 

The topographical base of the International Geomorphological Map of Europe 
is the new topographical World Map 1: 2,500,000 published by the Carto
graphical and Geodetic Services of the socialist countries. The topographical base 
involves the river pattern, contour-lines, spot elevations, selected settlements 
and the transportation network. The map will appear in 10 sheets according to 
the reliability diagram of the World Map (sheets 35 London, 52 Madrid, 53 
Rome, 36 Warszawa, 23 and 13 Helsinki, 54 Sofia, 55 Tbilisi, 14 Archangelsk, 
24 Syktyvkar, 37 Moscow). The edition of the map in sheets will make possible 
its utilization in the field, airplane, etc. But even its wall edition is supposed. 

The general geomorphological map of Europe, i. e. of the geomorphologically 
best investigated continent, should be compiled on the basis of the available 
material. This is not only the geomorphological material proper but also for 
instance various thematic maps of Europe on the same or similar scale published 
in international cooperation, such as for instance the International Quaternary 
Map of Europe 1 : 2.5 mill., the International Geological Map of Europe on 
1 : 1.5 mill., the International Hydrogeological Map of Europe 1 : 1.5 mill., etc. 
But it is already evident that in some regions the map will not be able to be 
compiled without completing field investigation. This holds mainly in border 
regions where the squaring of the contacts is impossible without field research 
(e. g. the course of glacial forms in Northern Europe, etc.!). 

The unification of the opinions of geomorphologists as to the content and 
legend of the International Geomorphological Map achieved at Commission 
meetings 1969 -1971 was necessary for the starting of work on the sample map 
sheet 36 Warszawa. It should be stressed that the unification of opinions con
cerning the legend of other international maps of Europe tQok much more time 
(d. H. W. Walther, 1969, p. 20). 

In 1971 the compilation of the sample sheet Warszawa was launched. The 
authors' originals were elaborated by Commission members of the different 
countries (Sweden - Prof. S. Rudbergj GDR - Prof. J. F. Gellert; Poland 
- Prof. R. Galon, Prof. L. Starkelj Czechoslovakia - Ass. Prof. J. Demek, 
Austria - Prof. J. Fink, USSR - team of workers of VSEGEI in Leningrad 
headed by G. S. Ganeshin and 1. 1. Krasnov). The sample sheet will be sub
mitted at the 22nd International Geographical Congress in Canada, 1972. On 
the basis of the experience with this sample sheet the compilation of the whole 
map will be carried out. 

The compilation and publication p£ the International Geomorphological Map 
of Europe on 1 : 2.5 mil., were involved by the General Assembly of the UNES
CO into the program of activities. The moral and financial supports of the 
UNESCO have considerably accelerated the work connected with the prepara
tion of the map. 
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In conclusion, it can be stated that the work on the compilation of the Interna~ 
tional Geomorphological Map on 1 : 2.5 mill. contributes: 

to the development of international cooperation of geomorphologists, mutual 
understanding and unification of opinions, terminology and research methods 
to the progress in geomorphological research, mainly in parts of Europe less 
investigated so far where geomorphological maps have not yet been compiled 
to the establishment of new and less known laws of the relief development 
of the whole continent 
to the establishment of the laws of the natural environment in Europe by 
comparison with other general maps of natural environment compiled under 
the aegis of UNESCO 
to the obtaining knowledge for compilation of geomorphological maps of 
other continents, especially regions less known from the geomorphological 
point of view; in such regions even a general geomorphological map can be 
of immediate practical significance 
to the development of the theory of thematic mapping. 
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MEZINARODNI GEOMORFOLOGICKA MAPA EVROPY 1 : 2,5 MIL. 

V clAnku autor podAvA zprAvu 0 pi'fprave Meziniirodni geomorfologicke mapy Evropy 
v mei'itku 1 : 2,5 mil. Niivrlh na vydiini mapy byl pi'e<llo~en na XXI. meziniirodnlm 
geografickem kongresu v New Delhi (Indie) v roce 1968 (J. Demek, 1968). Pi'fprava 
mapy se staIa jednfm z hlavnich bodii pracovnIho programu IGU-Komise geomorfolo
gickeho v~zkumu a mapoviinL V obdobf 1969-1971 se Komise sesla na..'5. zasedanich 
a pi'ipravila konoepci a obsah Meziniirodnf geomol'fologicke mapy Evropy. V mape 
budou znazorneny ti'fdy reliefu, typy reUefu na zAklade morfostruktur a vybrane tvary 
reliefu Evropy. V roce 1970 byIo sestavenI mapy zai'azeno mezi akce podporovane 
UNESCO. V soucasne dobe se pi'ipravuje vzorov~ list mapy Warszawa, kter~ ma b~t 
pi'edlo~en na XXII. meziniirodnim geografickem kongresu v Montrealu (Kanada) 
v roce 1972. 
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BRETISLAV BALATKA, JAROSLAV SLADEK 

ON THE DEVELOPMENT OF SLOPES 
IN THE NEOVOLCANITES OF WESTERN BOHEMIA 

In the wider fore-land of the Tertiary stratovolcano of the Doupovske hory 
Mts. in West Bohemia a number of geomorphologically conspicuous heights, 
representing relics of neovolcanic formations, arisen in the main (mostly Lower 
Miocene) volcanic stage of the Bohemian Massif, can be found. Next to pro
jecting fillings of volcanic chimneys there are elevations of the type of table 
mountains, arisen on lava sheets of basalts. They rest on the residues of a lo
wered Early Tertiary levelled surface, covered here and there with relics of Pa
leogene or Neogene sediments. This ancient buried surface, in places with fossil 
weathered rock of the crystallinicum, lies, as a rule, distinctly higher than the 
surrounding younger (Neogene) levelled surface on the rock of the Tepla-Bar
randien crystallinicum and Permocarboniferous. The geological and geomorpho
logical conditions of these volcanic heights entailed great differences in altitu
des with regard to the surrounding relief and enabled the rapid development 
of their marginal slopes, especially under the conditions of the Pleistocene 
periglacial climate. 

Neovolcanic table mountains are a characteristic feature of the relief of the 
Plzeiiska pahorkatina Hilly Land, of the Tepelska vrchovina Highland and partly 
also of the Slavkovsky les Forest. As typical examples of the development of 
the marginal parts of these mountains we are mentioning here brief cha
racteristits of the slope conditions of Mts. Chlumska hora (650 m a. s. 1.) 
and Kozelka (660 m) in the Manetinska kotlina Basin and of the Tfebouiisky 
vrch Height (824 m) in the Tepelska vrchovina Highland. 

Mt. Chlumska hora (650 m) in the southeastern part of the Manetinska 
kotlina Basin to the northwest of Manetin forms a table mountain of nepheline 
basanite, stretching in the northwest-southeastern direction in a length of 
4 km. It represents a slightly undulated flat ridge up to plateau, measuring 
300- 500 m in width. Its relative height above the surrounding relief on the 
Permocarboniferous rocks reaches 100-200 m. The basanite sheet of Mt. 
Chlumska hora, between 300 and 500 m thick, lies on a thin layer of tuffs and 
tuffites (to 5 m). Under them are sandstones and conglomerates or sands and 
gravels of Oligocene age of about 25 m in thickness (R. Tasler-V. Skocek 1964), 
resting on red-brown clays, claystones, sandstones and conglomerates of the 
Permocarboniferous. 

From the viewpoint of the development of slopes and slope processes, the 
southeastern end of Mt. Chlumska hora, narrowing into an asymmetric ridge 
609 m high is most· noteworthy. The eastern slope of this ridge ends in a small 
plateau in a lower position. On the slope between the ridge and the plateau 
distinct fissures, reaching to a distance of 30 m from the southern edge of the 
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ridge, have developed. They run in the directions h 4-5 and h 6-7 in 4-5 
rows. Their distinctness increases in the direction of the ridge edge. They reach 
a length of 3-50 m, a width of 0,5-2 m, and a depth of 0,5-4,5 m. 

The shallow furrows at a greater distance from the edge run in basanite 
weathered rock, while the deeper fissures nearer to the edge denude vertical 
fracture faces. Almost all fissures and furrows are closed on both ends. Only 
the most distinct fissure, intersecting the marginal edge of the ridge, is open 
on the western side and shows traces of expansion through periglacial frost 
weathering. Its bottom, about 3 m wide, is covered with boulder debris, unlike 
the narrow fissures in the east, filled with a small quantity af finest weathered 
material (clayey-sandy earth with fragments). The fillings of these fissures indi
cate that during their expansion and deepening suffosion processes played a major 
role (B. Balatka- J. Sladek 1969). A stimulus for the development of the des
cribed fissures were Pleistocene colluvial movements of narrow marginal blocks 
divided by joints, i. e. their moving away and sinking into the soft underlying 
strata of Permocarboniferous clays and claystones. 

The steep southern marginal slope under the described fissures forms in pla
ces a rock wall, up to 10 m high, representing a frost-riven cliff. Below its foot 
has arisen a powerful boulder heap, 100-200 m long, covering coherently the 
long slopes on basanite and on Tertiary and Permocarboniferous underlying 
layers. The dip angle of this heap reaches, as a rule, 30 to 400 and decreases 
gradually in the direction along the slope to 20° and less. On the clayey rock 
of the Permocarboniferous the debris sheet is disturbed by extensive old land
slides. 

On the steeper southwestern slopes of Mt. Chlumska hora vertical rock walls 
(frost-riven cliffs) appear only rarely. As a rule, rock scarps with a dip angle 
of over 40° are developed in the upper parts of the slope. 

Mt. Kozelka (660 m) - situated 5 km to the west of Manetin - represents 
a typical table mountain built of trachybasalt and elevated 130-200 m above 
the surrounding relief. Its top plateau, about 1 km long and 30 to 150 m wide, 
for the most part, very gently dips in the northern direction (at an angle of 
2 to 5°) and displays minor differences in altitude (max. 10 m). The thickness 
of the trachybasalt layer is estimated to be 40 - 50 m according to the geomor
phological relations. The volcanic body rests on claystones and sandstones of 
the upper red series of strata of the Permocarboniferous (R. Tasler-V. Skocek 
1964) in an altitude of between 610 and 620 m. The top plateau is bordered, 
for the most part, by conspicuous marginal edges, below which steep slopes 
with rock walls (frost-riven cliffs) are developed in the trachybasalt. The steep 
slopes below them and especially lower on Permocarboniferous rock are covered 
with boulder piles and a sheet of boulder debris covering coherently the entire 
foot of Mt. K07:elka. The foot of Mt. Kozelka proper lies in an altitude of 560 
to 570 m. 

the top plateau of Mt. Kozelka is divided into two parts separated by a gentle 
saddle (in the altitude of 651 m) - the eastern (Doubravicky vrch Height 
659 m) and the western (Kozelka 660 m). The development of the marginal 
slopes and the destruction of the top plateau can be best followed in the region 
of the Doubravicky vrch Height, running out towards the northeast in a narrow
ing spur. On the plateau of the Doubravicky vrch Height arose elongated 
furrows running, for the most part, in the westsouthwest-eastnortheastern 
direction and being up to 75 m long, and up to 10 m wide and 1 to 3,5 m deep 
in the upper part. They are arranged into several strips, of which the most 
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Chlumska hora, B - BraniSovsky vrch Height, C - Doubravicky vrch Height, 0 -
Mt. Kozelka, E - Mt Chlumskii hora. 1 - nepheline basanite, 2 - trachybasait , 
3 - Permocarboniferous clays and c laystones or sandstones and cong lomerates, 
4 - boulder heaps and streams. 



striking ones are developed in the uppermost parts of the marginal slopes (espe
cially to the south). In the western direction, with the width of the plateau 
increasing, their size is reduced and the depressions have the character of shal
low dish-like sink-holes. On the other hand, in the direction of the east, where 
the plateau narrows down to several metres, these furrows are strongly destroyed 
through the influence of periglacial frost processes. 

The narrow northeastern end of the ridge is completely broken up into rock 
blocks and boulders. The mentioned furrows are asymmetrical in the cross 
section. They follow in places the boundaries between the steps on the plateau, 
sinking from south to north. The differences in height between these steps are 
negligible, reaching maximally 5 to 6 m, and demonstrate together with the 
existence of blind furrows a slight subsidence of the individual trachybasalt 
blocks, limited by joints largely running parallel to the marginal edges of the 
plateau. Subsidence of the blocks was made possible by the plastiC clayey Per
mocarboniferous underlying stratum of trachybasalt. 

In the development of the numerous depressions on the plateau of the Dou
bra vicky vrch Height a significant role was also played by suffosion processes 
during which the fine-grained material of weathered rock was washed into the 
extended joints and the remaining rough boulders filled in places the bottoms 
of the blind furrows (B. Balatka-J. Sladek 1969). These furrows were affected 
on the edges of the plateau by intensive periglacial frost weathering, the result 
of which are numerous frost-riven cliffs and small cryoplanation terraces, arisen 
on the extended bottoms of former furrows. The marginal furrows, therefore, 
have in places today the character of short canyons, especially to the south and 
the southeast of the Doubravicky vrch Height. 

Mighty boulder heaps on the southern slope of the Doubravicky vrch Height, 
200- 250 m long, stemming from disintegrated frost-riven cliffs, demonstrate 
the fast Pleistocene regression of the marginal slopes of the table mountain. 

In the north, the eastern part of the Doubravicky vrch Height falls by a con
spicuous frost-riven cliff with a vertical rock wall measuring up to 20 m in 
height. The development of this cliff can be followed on the vertical joints 
which, in places, are bordered by rock columns and narrow blocks. Below the 
rock scarp are developed boulder heaps with a dip angle of 30 to 35°, passing 
over into a narrow cryoplanation terrace, 5-10 m wide, with an inclination 
angle of max. 10°. 

The top part of Mt. Kozelka in the west, unlike the Doubravicky vrch Height, 
has a plateau only insignificantly disturbed by furrows (only at the elevation 
660 on the western fringe). Instead, there are very perfectly developed forms 
of frost weathering of trachybasalt to be seen here. In the west the top plateau 
of Mt. Kozelka ends in a frost-riven cliff, measuring 150 m in length and 15-
20 m in height. At the foot of the wall, short canyon-like depressions up to 
10 m wide and running parallel to the rock wall have arisen in places. These 
depressions represent widened former furrows, founded on separating blocks of 
trachybasalt. The long steep slopes under the frost-riven cliffs, dipping at first 
at an angle of 30 to 50°, lower at 20- 25°, are covered with mighty boulder 
heaps and rock streams. The individual rock blocks reach a diameter of up to 
6 m. Characteristic forms of frost weathering of trachybasalt have also developed 
in the western part of the southern slope of Mt. Kozelka (rock towers, frost
riven cliffs, small cryoplanation terracesl ). Older debris on the lower slopes, 
built of Permocarboniferous rock, is disturbed by numerous consolidated land-
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slides, appearing along the entire foot of Mt. Kozelka and the Doubravicky vrch 
Height. The slopes with boulder accumulations in the topmost part under the 
rock cliffs (on' young boulder heaps) are of convex shape, while in the greater 
part of the further profile they are concave. 

The Ti'ebolliisky vrch Height (824 m) is the largest table mountain in the 
southeastern part of the Tepelska vrchovina Highland. It is built of trachybasalt 
of about 100 m in thickness, resting on sandy, clayey, and tuffaceous Miocene 
volcanic series. The substratum of these sediments is formed of double mica 
schists to paragneiss of the Tepla-Barrandien crystallinicum, on which a levelled 
surface at an altitude of 650-700 m has arisen in the wider surroundings. The 
highest part of the Ti'ebouiisky vrch Height in the north forms a plateau in the 
west-east direction, from where a broad ridge runs out towards the south (Bra
nisovsky vrch Height 813 m). To the southeast the Ti'ebouiisky vrch and Bra
nisovsky vrch Heights enclose a small conspicuous round basin of tectonic 
origin, whose bottom lies more than 200 m under the top parts of the Ti'ebouii
sky vrch and Branisovsky vrch Heights. 

From the viewpoint of the development of slopes, the Branisovsky vrch Height 
with a subsidiary ridge represents apparently a younger lava sheet. The asym
metry of the ridge in the cross profile depends on the inclination of the thin 
trachybasalt plates towards the east up to the northeast (the angle being 10-
20°). In accord with this, the top plateau of the Branisovsky vrch Height is also 
inclined towards the east (the angle of dip making 2- 5°). The inclination of 
the trachybasalt plates resulted in a varying intensity of the cryogenic pr<x:esses 
on the eastern and western slopes. While the eastern slope, for the most part, 
is smooth and has rock walls only in places in the southernmost part, a cohercnt 
frost-riven cliff of 2 - 6 m in height and 350 m in length has arisen in the 
west. At the foot of the frost-riven cliff a boulder heap with a dip of 20- 25° 
has formed which runs out into a gently dipping cryoplanation terrace of 3-
10° inclination and about 100 m wide. The frost-riven cliff, which is 8-10 m 
high, borders the ridge of the Branisovsky vrch Height also in the south. 

The study of the slopes of neovolcanic heights in West Bohemia has shown 
that a major role in their development has been played by frost processes under 
the conditions of the Pleistocene periglacial climate. There have been characte
rized here typically developed frost-riven cliffs and cryoplanation terraces, whose 
origin was also furthered by favourable geomorphological conditions. The cha
racter of the destruction relief features was determined here by the plate-like par
ting of neovolcanic rock, so that the resultant forms are analogous to the forms 
arisen in the crystalline rock. The cryogenic processes were further eased by 
profuse jointing of volcanic rock which divided the eruptive body into a number 
of blocks. Under suitable geological and geomorphological conditions a gentle 
movement of these blocks and opening of the fissures, on which suffosion pro
cesses in the central parts of the plateaus took place, has occurred. On the mar·· 
gins of the plateaus the furrows arisen on fissures were a suitable medium for 
effective periglacial frost processes. The colluvial movements of blocks in neovol
canites are of the same nature as similar phenomena in the region of the Creta
ceous rQck of the Bohemian Tableland (J. Pasek 1968). The most intensive 
movements of these blocks are dated back to the periglacial periods of the 
Pleistocene. 
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The destruction of surfaces and marginal slopes of table mountains is, there
fore, the result of three types of different processes, i. e. subsidence of blocks, 
suffosion, and periglacial frost weathering. The decisive factor here was Ple
istocene frost weathering, the accumulation products of which point to a recession 
of the slopes in the Pleistocene over several tens of metres. 
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K VYVOJI SVAHO V NEOVULKANITECH ZAPADNlcH CECH 

Neovulkanicke stolove hory, charakteristicky prvek reliefu severni casU Plzenske 
pahorkatiny a uzemi Tepelske vrchoviny a Slavkovskeho lesa, pl'edstavuji relikty la
vovych pl'Ikrovfi, vzniklyc'h v hlavni (pi'evazne spodnomiocenni) vulkanicke fazi Geske
ho mas(vu. Spocfvajf na zbytcich snireneho staroti'etihorniho zarovnaneho povrchu, 
kryteho misty relikty fluvialne limnickych ti'etihornich sedimentfi. Tento stary povrch, 
misty s fosilne zvetralymi horninami krystalinika, pohi'beny neovulkanickymi pffkrovy, 
lezi zpravidla zi'etelne vyse nez okolni mladsi (neogenni) zarovnany povrch na hor
ninach tepelsko-barrandienskeho krystal1nika a permokarbonu. 

Studium svahfi typickycn neovulkanickych vrchfi v zapadnicb Cechach (Chlumska 
hora 650 m a Kozelka 660 m v ManeUnske kotline, Ti'ebounsky vrch 824 m v Tepelske 
vrchovine) ukiizalo, ze rozhodujici ulohu pi'i jejich vyvoji sehraly mrazove procesy 
v podminkach pleistocenniho periglacialniho klimatu. Byly zde zjisteny typicky vy
vinute mrazove sruby i kryoplanaeni terasy, jejichz vznik byl podmfnen i pi'iznivymi 
geomorfologickymi pomery. Raz destrukcnich tvarfi byl zde uresn destiekovitou odluc
nosH neovulkanickych hornin, takze vysledne formy jsou analogicke tvarfim vzniklym 
v usmernenych krystal1ckych horninach. Kryogenni procesy byly dale usmerneny hOj
nym rozpukanfm vulkanickych hornin, ktere rozdel1l0 vulkanicka telesa na l'adu ker. 
Za vhodnych g,eologickych a geomorfologickych podmfnek doslo k mirnym pohybiim 
techto Irer a k rozeviranl trihlin, nil. nichz probihaly intenzlvne suf6znl procesy 
v centralnich Mstech plosin. Na okrajich plosin byly ryhy vznikle na trhlinach vhod
nym prosti'edim pro ucinne mrazove periglacialni procesy. Svallove pO'hyby ker v neo
vulkanitech jsou stejneho razu jako obdobne jevy v oblasti ki'idovych harnin Ceske 
tabule 0. Pasek 1968). Nejintenzivnejsl pohyby techto ker se kladou do periglacial
nlch obdobl pleistocenu. 
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Destrukce plosin a okrajovych svahu stolovycl1 hor je tedy vysledkem tri drul1u 
rozdilnych procesu, tj. odsedanl ker, suf6ze a periglacialniho mrazoveho zvetravani. 
Rozhodujicim cinitelem zde bylo pleistocenni mrazove zvetravani, jehoz akumulacni 
produkty ukazuji na I1stup svahu v pleistocenu az 0 nekolik desitek metlu. 

1. Schematicke pi'icne profily neovulkanickych vrchu zapadnich Gech. A - Chlumska 
hora, B - Branisovsky vrch, C - Doubravicky vrch, D - Kozelka, E - Chlumska 
hora.l - nefelinicky bas an it, 2 - trachybasalt,3 - permokarbonske jily a jilovce, 
popi'. plskovce a slepence, 4 - balvanove haldy a proudy. 

K obrazkum na ki'idove priloze 

1. Trachybasaltova stena s odsedlym skalnlm blokem na zapadnim svahu Kozelky 
v Manetinske kotline. Foto B. Balatka. 

2. Rozpadly mrazovy srub ve vychodni casti Doubravickel1o vrcllU v Manetinske kotli· 
ne. Fato J. Sladek. 

134 



SBORNIK CESKOSLOVENSK£ SPOLECNOSTI ZEM£PISN£ 

Rocnfk 1972 • Cislo 2 • Svazek 77 

1vI0JMiR HRADEK - ANTONiN IVAN 

STUDY OF THE BLOCK STRUCTURE AND NEOTECTONIC 
MOVEMENTS IN THE CESKA VYSOCINA (BOHEMIAN 

HIGHLANDS) BY METHODS OF MORPHO STRUCTURAL 
ANALYSIS 

1. Introduction 

The study of block tectonics represents a very progressive direction of rese
arch, both in geology and geomorphology. This is shown e. g. by the recognition 
of the importance of deep faults in earth's crust structure in world- wide scale 
(I. 1. Chebanenko 1963), by formulating the conceptlon of the block structure 
for old massifs (e. g. Variscan mountain ranges in Central Europe, J. Zeman 
1970) and by investigations of the young and recent tectonic movements. The 
possibilities of application of geomorphological methods in research of the block 
tectonics are known but are used only rarely (E. S. Hills 1963). This is true 
even for the region of the Ceskci vysocina (Bohemian Highlandsl). Experience 
has shown that the best method for the recognition of the block structure and 
of the faults by geomorphological methods is the morphostructural analysis. Its 
basis is the interpretation of topographical maps and detailed field mapping. 
An important point of issue can be the results of geological investigations, 
mainly data on tectonics. There are many relief features on the basis of which 
the existence of faults and disturbance belts can be supposed. They manifest 
themselves most often in the arrangement of the valley pattern, in the direction 
and form of slopes, and in the distribution of young deposits. After the com
parison of the results of field investigations carried out so far the construction 
oi the map of block structure can be accomplish!ed. The methods of the compi
lation af this map will be affected - mainly in the case of large-scale maps -
by local geological and geomorphological conditions. A very good aid in the 
construction of maps of block structure are the topographical profiles. 

2. The block structure of the Ceska vysocina (Bohemian Highlands) 

The territory of the Ceska vysocina (Bohemian Highlands) belongs among 
regions where intensive tectonic movements often took place in the course of 
the geological development. The main periods of tectonic activity were the 
orogenetic Assynthian, Caledonian and Variscan movements. In the relatively 
recent geological past new movements usually deSignated as Saxonian tectoge
nesis took place on older or even newly formed faults. During its long deve
lopment the Ceska vysoCina (Bohemian (Highlands) obtained features of 
a distinct compact unit in both geomorphological and structure-geological sense 
(the Bohemian Massif). According to classification of landforms suggested by 
I. P. Gerasimov (1946) the Ceska vysoCina (Highlands) can be considered 
a morphostructure. According to I. P. Gerasimov and J. A. Mescherikov (in 
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R. W. Fairbridge 1968) "Morphostructure consists of those forms of the earth 's 
surface which are produced by the interaction between endogene tic and exoge
netic forces, the endogenetic factor being predominant in the tectonic movements 
of the earth's crust. The morphostructure cons its mainly of the major forms of 
earth's relief (mountain ranges, intermontane basins, plateaus, lowlands etc ). 
However, morphostructures are also relatively smaller forms of relief, which are 
formed directly by tectonic movements, such as anticlines, basins, domes, arches, 
faults and other topographic elements." According to latest opinions the Ceskci 
vysocina (Bohemian Highlands) are divided by a system of deep faults of very 
old origin in a system of large blocks (J. Zeman 1970). These blocks (Fig. 1 ) 
are subdivided by faults of lesser significance (often even of younger origin) in 
partial blocks of smaller dimensions. The intensity of the block faulting is usually 
greatest in zones along deep faults. Perpendiculary to these faults the intens ity 
quickly decreased. In greater distances from the deep faults are regions with 
extensive remnants of surfaces of planation which are tectonically almost not
disturbed. 

The geological maps of some sedimentary regions of the Ceska vysocina (B o
hemian Highlands) (e. g. of the basins at the foot the Krusne hory, Ore Mts. ) 
and of the basins in South Bohemia') show a very dense network of faults. I n 
the adjacent crystalline regions the number of known or hypothetical faults is 
much smaller. These crystalline regions are built of much older and more rigid 
rocks and were also subject to a longer and more complicated development. The 
features of block structure are even in these crystalline regions often- very 
evident. 

Fig. 1. Map of the main faults and fracture zones forming the block structure of the 
Ceska vysocina (Bohemian Highlands) 
(compiled on the basis of different sources). 
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The authors of this article investigated minutely by means of the method of 
morphostructural analysis two parts of the Ceska vysocina (Bohemian 
Highlands) adjacent to the zone of the deep fault. The territory north of the 
town of Jihlava is situated in the central part of the Ceskomoravska vrchovina 
(Highland). It belongs to the Jihlavsko-sazavska brazda (Furrow). This territory 
was investigated by M. Hradek. The SE margin of the Ceska vysoeina (Bohemian 
Highlands) on the contact with the Dyjsko-svratecky uval (Grabenl ) in the 
environs of Brno) was studied by A. Ivan. The results show that the present 
relief originated mainly due to vertical neotectonic movements, especially along 
the zones of deep faults. The faults form in the relief distinct systems as is 
shown e. g. by main relief forms and by drainage pattern. The investigations 
have confirmed the supposed intensive block faulting both in the central and 
in the marginal part of the Ceska vysocina (Bohemian Highlands) and brought 
a number of methodical knowledge on the basis of which even other parts of the 
Ceska vysoCina (Bohemian Highlands) can be treated. 

3. The block structure of the relief of the central part of the Ceskomoravskii 
vrchovina (Highland) north of the town of Jihlava 

On the territory north of the town of Jihlava geological and geomorphological 
mapping on the scale of 1 :25000 was carried out in the years 1964-1970. 
In the course of this mapping close cooperation between the mapping geologist 
and geomorphologist could be realized. This cooperation resulted in the. con
struction of the map of block forms and in the understanding of the tectonic 
structure of the territory in question. 

From the geological point of view the territory north of the town of Jihlava 
is situated between three intrusive bodies of Variscan age, i. e. the central gra
nite pluton (Moldanubian), the syenite massifs of Jihlava and Trebie - Velke 
Meziriei. The territory is built of sillimanite-biotite gneiss and migmatites of 
varied series of Moldanubicum. Across these rocks runs an important tectonic 
line -- the mylonite zone of Pribyslav (J. Koutek 1935). This is founded on 
a deep fault separating the Bohemian and Moravian branches of the Moldanu
bicum. J. Zeman (1970) named this fault the West-Moravian deep fault. The 
regional gravitation field of the Bohemian part of the Moldanubicum is distur
bed negatively, in the Moravian branch positively (L. Mottlova 1970). The my
lonite zone of Pi'ibyslav is older than Variscan. 

The mylonite zone of Pi'ibyslav is mostly several hundred metres up to 2 km 
wide. But its width increases up to 8 km in the region between Jihlava and 
Polna. In this section the mylonitized territory is bordered by marginal faults. 
The mylonite zone of Pribyslav manifests itself morphologically as a belt of 
a lower hilly relief reaching altitudes a. s. 1. from 490 to 560 m, which is sur,
rounded by a higher highland relief (up to 660 ffiI). In the belt of the lower 
relief relics of sandy-clayey and gravely-sandy deposits have been found. These 
sediments were determined on the basis of plant relics as being of Pliocene age. 
On the base of this sediments the layer of gravels is developed. The relief of 
the territory north of the town of Jihlava has features of a block structure which 
have not been stated on the geological map on scale of 1:200000, sheet Jihlava. 

The morphostructural analysis of the relief was based on the study of topo
graphical maps, ~n the investigation of Pliocene deposits and on the results of 
detailed geomorphological and geological mapping. Attention was paid mainly~ 
to the drainage pattern (in which the regular repetition of sections of a certain 
direction can be seen), to the run of the foot. lines of fault scarps, to the arran-
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gement of cols, to the breaks of angle of inclination of slopes and of longitudi
nal profiles of streams, to the longitudinal profiles of ridges, to the distribution 
of Pliocene deposits, to the places where these deposits were deformed probably 
by tectonic movements, to the changes in thickness of deposits on short distances 
and to the altitudes above sea level of localities of Pliocene deposits. 

On the basis of the morphostructural analysis the map of block forms was 
constructed. For this construction all faults were utilized which have been stated 
by means of geological or geophysical methods. In the map in the first place 
the two marginal faults of the mylonite zone of Pfibyslav and number of other 
faults were designed. The marginal faults border the distribution of Pliocene 
deposits in Wand E. From these main faults a number of mostly parallel faults 
of 2 nd order diverge fan-like, in W northwards and in ESE-wards. Faults 
of 2 nd order are connected with intrusions of granites and syenites of the Mol
danubic pluton. Finally transverse faults of 3 rd order can be found here with 
NW - SE up to E - W directions and also diverging from the marginal faults 
of the mylonite zone of Pfibyslav. Also the territory between the two marginal 
faults is segmented by a network of faults and mylonites. Fan-like divergent 
faults prevail, breaking and bending in their course from N - S to NE - SW 
direction. Even transverse faults of W - E direction are important. 

On the basis of the morpho structural analysis and of tl,1e design of earlier 
geologically stated or supposed faults the· following block forms could be 
distinguished in the territory investigated north of the town of Jihlava: (1) the 
system of horst ridges of the group of Vysoky kamen (660 m a. s. l.), (.z) the 
belt of foot steps bordering the horst ridges in E and S, (3) moderately sloping 
blocks along the foot line of foot steps (foot blocks), (4) block forming bottom 
of the Jihlavsko-sazavska brazda (Furrow) - a intensively mylonitized territory 
of the Pribyslav zone which is step-like rising in the form of a transverse threshold 
(very flat ridge). East of the Jihlavsko-sazavska brazda is a relief, where traces 
of block structure are less distinct. This is due to the smaller resistance of 
sillimanite -biotite gneisses (a consequence of the migmatitization decreasing 
from W to E) and accordingly also due to increased denudation activity which 
partly destroyed the features of the block structure. Besides the above mentioned 
main blocks many other blocks can be distinguished which are not obvious 
in relief. 

5b Other faults supposed on the basis of morphostrucural analysis 
6 Less important geologically known faults 
7 Less important geologically supposed faults 
8 Foot lines of fault scarps 
9 Territory stl'ongly affected by neotectonic movements 

(system of horst ridges) 
10 A distinct horst ridge 
11-12 Foot blocks 
13 Foot steps 
14 Block I()f bottom of the Jihlavsko-sazavska brazda (Furrow) 
15 Part of tlhe bottom of tlhe Jihlavsko-sazavska brazda (Furrow) 

(uplifted by neotectonic movements) 
16 Territory wit!h tectonic features partly destroyed by denudation 
17 Central granite pluton 
18 Syenite massif of Ti'ebI~ - Velke Mezii'(~( 
19 Syenite· massif of Jihlava 
20 Pliocene sediments on the bottom of the Jihlavsko-sazavska brazda (Furrow) 
21 Main European waterslhed (Elbe - Danube) 
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The following conclusion can be drawn on the basis of the morphostructu
ral analysis of the relief of the central part of the Ceskomoravska vrchovina 
(Highland) north of the town of Jihlava: The Jihlavsko-sazavska brazda (Fur
row) is a depression developed in Pliocene (as the paleontology and stra
tigraphy of sediments shows) by relative subsidence of the territory of the mylo
nite zone of Phbyslav under the uplift tendency of the Ceska vysocina. As 
geomorphological investigation stated the graben is bordered on its sides by 
step-like fault scarps which probably developed in two stages of tectonic move
ments. The neotectonic movements also caused relative step-like uplift of the 
southern part of the Jihlavsko-sazavska brazda with amplitude of 70 m. 

4. The block structure on the SE margin of the Ceska vysocina 
(Bohemian Highlands) 

The dependence of the relief forms on the block tectonics in the surroundings 
of Brno was proved most completely by J. Krejci (1964). The intensive tectonic 
fracturing of the Brno massif is also well known. The tectonic relief is the 
result of young movements on a very dense network of faults. To this fact cor
responds the complicated mosaic of fault blocks. According to our knowledge 
the blocks of the lowest order are bordered by faults only some tens or hundred 
metres long. The causes of intensive faulting and of origin of the specific tecto
nic relief in this territory have not yet been explained. Usually the connection 
with tectogenesis in the Alps and Carpathians was mentioned. In our opinion, 
there are several causes which can be summarized within the frame of a working 
hypothesis as follows: 
1. Origin of the eruptive Brno massif (probably of Assynthian age) in the deep 
tectonic zone (1. Musilova 1969). The influence of this {actor is demonstrated 
e. g. by the most intensive faulting in the narrow central basic belt of N - S di
rection (built of diabase and diorite). Here, according to L. Musilova greatest 
compression occured. Some aspect of these relations have been already recorded 
by K. Zapletal (1927). ' 
2. Presence of several faults of great regional significance, e. g. the deep fault 
in the substratum of the depression Boskovicka brazda (Furrow). Some authors 
consider this disturbance as a great left-lateral fault (J. Jaros - Z. Misai 
1967). North of the town of Brno a deep fault runs on the line Tisnov-Kurim. 
Other important faults bordering the Reckovicko-kufimsky prolom (Graben) 
lie in the extenison of the NesvaCilka Graben which is a transverse structure 
in the pre-Tertiary substratum of the Carpathian foredeep. Again, the most 
intensive faulting was in the, area of the intersecting of these faults (in the 
surroundings of th'e town of Kurim). 
3. Oscillatory tectonic movements of the SE margin of the Ceska vysocina and 
their general uplift and doming in the neotectonic period (Neogene - Quater
nary). 
4. Effects of tectonic movements which took place in the adjacent part of the 
Carpathians can be considered as resonant-tectonic movements in J. Puscharov
ski's sense (1969). 

The main features of the relief of the territory on the S W margin of the town 
of Brno were described by J. KrejCi (1964) and A. Ivan (1971). In this area 
four blocks of higher order can be distinguished. These are the horst of Kohouto
vice (A in fig. 3), the horst of Cerveny kopec (B), the horst of Kravi hora 
(C) and the graben of the Pisarecka kotlina (Basin) (Di). These four forms 
can be roughly defined already on the basis of the analysis of topographi-
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Fig. 3. Main features of the block structure of the C.eska vysocina 
(Bohemian Highlands) in the SW part of Brno. 
1 Topographically distinct, partly geologically proved faults (connected with 

composite fault scarps and fault - line scarps) 
2 Topographically less distinct or undistinct faults (supposed on the basis 

of boreholes) 
3 Margin of the bottom of the Pisarecka katlina Basin 
4 Direction of tilting of the fault blocks 
5 Miocene sediments 
6 Occurences of pre-Miocene deep tropical weathering products 
7 Spot elevations of the ground surface 

Capital letters - fault blocks of high order (see text). 



cal maps. The recognition of faults of lower orders is much more complicated, 
i)esides other also due to the fact that the topographical effects of movements 
on some faults were destroyed by lateral erosion of the Svratka River. These . 
faults could be recognized according to following features: (1) rectilinear or 
oblique groundplan of landforms, (2) arrangement of slopes in several dis
tinctly prevailing directions, (3) considerable elevation differences in the position 
of the remnants of levelled surfaces of the same age, (4) vertical asymetry of 
valley slopes which can be explained only by tectonics, (5) asymetry in the 
inclination of valley slopes controlled by geological structure, and (6) according to 
the drainage pattern. The distribution of Miocene deposits and fossil products of 
weathering controlled mainly by tectonics is important too. The considerations 
could be partly based on tectonic lines supposed by K. Zapletal (1927) a J. 
Krejci (1964). 

The analYSis has shown that three main directions of faults exists in the Pi
sarecka kotlina and the adjacent parts of horsts, such as NW - SE, NE- SW and 
N - S. The individual directions are of different importance. For instance, the 
faults of N - S direction are less frequent but display greatest amplitudes of 
movements. The tectonic movements were mostly of vertical direction, but some 
blocks are distinctly tilted, predominantely to the E and SE. 

The geomorphological development of the area investigated was from the begin
ning of the dislocation of the Paleogene levelled surface very complicated. This 
was mainly due to the fact that there were interferences of several tectonic phases 
with several marine Miocene transgressions and regressions. The intensive faul
ting continued even after the last regression. The very complicated development 
during Neogene and Quaternary is the cause of very different opinions of stu
dents concerning all basic geological and geomorphological problems. Therefore, 
the recognition of the features of the block structure can be only the first step 
in the understanding of the geomorphological development of this area. The 
reconstruction of the geomorphological development must solve many problems, 
especially the relations between the phases of faulting and those of sea trans
gressions, the intensity of both subaerial and marine erosion etc. Because faul
ting occured in the area of crystalline fundament covered with unconsolidated 
sediments, simultaneously with primary tectonic forms (fault scarps) other 
structural forms (fault-line scarps and composite fault scarpsl) could develop 
too. In the post-faulting period processes of differential erosion due to the uplift 
of the whole area destroyed a great part of the weak Miocene sediments even 
on, the considerably subsided fault blocks. 
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VYUZITI MORFOSTRUKTURNI ANALYZY PR.I VYZKUMU KERNE STAVBY 
A NEOTEKTONICKYCH POHYBO V GESKE VYSOCINE: 

Pri vyzkumu kerne stavby a neotektoniky je - zvlaste v oblastech tvorenych krysta· 
lickymi horninami - vhodnou pracovnl metodou morfostrukturni analYza. Tato me
toda spojuje vysledky topograficke, geomorfologicke a geologicke analyzy a pomocf 
nich dovoluje ur1:it vyznam endogennich faktorfi v utvarenl reliefu. V silne tektonicky 
poruSenych llzemlch, jakymi jsou naprfklad pasma podel starych hlubinnych zlomfi, 
umoznuje morfostrukturni analyza podrobne i'eSenf kerne stavby a stanovenf druhu 
a velikosti pohybiL Jako pi'lklady jsou analyzovana llzem! Jihlavsko-sazavske brazdy 
severne od ll1esta Jihlavy, lezfcf v mylonitizovanem pasmu pribyslavske z6ny (M. Hra
dek) a llzemf na okraji Geske vyso1:iny v jz. casti Brna, v jehoz sirsim okoll se. proHna 
nekolik starych, vyznamnycih zlomfi (A. Ivan). 

Vysvetlivky k obrazkfim: 

1. Hlavnf zlomy a poruchova pasma Geske vyso1:iny, z nichz je patrna jeji kerna 
stavba (sestaveno podle rfiznych pramenfi J. (Mei'ftko 1:2 miL). 

2. Mapa kernych a strukturnich tvarCt v oko!! mesta Jihlavy. 
a - okrajove zlomy pribyslavske mylonitove z6ny 

1 
b - ostatnl mylonitova pasma 

2 hlavnl zlomy geologicky dokazane 
'1 tektonicka brekcie 
4 - hlavnl zlomy geologicky pi'edpoklactane 

a -. hlavnf zlomy pi'edpokladane na zaklade provedene morfostrukturnf analyzy 
5 

b - ostatn! zlomy predpokladane na zaklade provedene morfcstrukturni analyzy 
6 - mene vyznamne zlomy geologicky dokazane 
7 - mene vyznamne zlomy geologicky predpoklactane 
8 - linie llpaU zlomovych svahfi 
9 - llzemf silne ovlivnene neotektonickymi pohyby - soustava hrasfovych hi'betfi 

10 - vyrazny hrastovy hrbet v s. MsH Brtnicke vrchoviny 
11-12 - llpatnf kry 
13 - llpatnl stupne 
14 dno Jihlavsko-sazavske brazdy 
15 Mst dna Jihlavsko-sazavske brazdy vyzdvirena neotektonickymi pohyby 
16 llzemi s. casti Brtnicke vrc!hoviny s rysy tektonicke stavby 1:aste1:ne seti'enymi 

denudaci 
17 centralni (moldanubicky) zulovy pluton 
18 ti'ebi1:sko-mezii'i1:sky syenitovy pluton 
19 jihlavsky syenitovy pluton 
20 pliocennf sedimenty na dne Jihlavsko-sazavske brazdy 
21 hlavni evropske rozvodi 
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3. Hlavni rysy kerne stavby Geske vysociny v jihozapadni casti Brna. 

1 topograficky vyrazne, zcasti geologicky dokazane zlomy (u slozenych zlomo· 
vych svahu a svahu na zlomove care) 

2 zlomy malo morfologicky vyrazne nebo nevyrazne (pl'edpokladane na zaklade 
vrtu) 

3 upati dna Pisarecke kotliny 
4 smer uklonu zlomovych ker 
5 - miocenni sedimenty 
6- vyskyty pl'edmiocennich hlubokych zvetralin tropickeho typu 
7 k6ty povrchu terenu 

Velka pismena - zlomove kry vysslho i'adu (viz text). 
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HUBERT KRIZ 

CLASSIFICATION OF THE HYDROLOGICAL YEARS 
1901-1970 BY THE PROBABILITY OF EXCESS 

OF THE ANNUAL GROUNDWATER LEVELS 

The longest systematic observations of groundwater levels on Czechoslovakia's 
territory are carried out in the southeastern part of the Bohemian Cretaceous 
Plateau in Moravia. Well No. 12 was picked from a number of observations 
of groundwater level variations have been performed nonstop since 1899. In~ 
volved is thus an extraordinarily long observation series existing only few in 
number, for, unlike observations of water stages on rivers, groundwaters have 
been observed only for a relatively short time and the longest observations, as 
a rule, do not exceed 30 to 40 years. Moreover, the fact the natural regime 
of groundwater in well No. 12 is not influenced unfavourably by artificial inter~ 
ventions, especially abstraction of water for supplying the population, has also 
been taken into consideration. 

On the basis of the average annual groundwater levels from observation well 
No. 12 it is possible to classify the individual hydrological years of period 1901 
-1970 from the viewpoint of their yield rates. The series of annual average 
values, is in this case processed first by methods of mathematical statistics, an 
empiric or theoretical excess line being worked out. In this case, the theoretical 
exceed line of excess of the annual levels, whose calculation is presented in 
Table I, has been used. For the determination of the empiric probability of 
excess of the individual members of the set (Tab. 1), the following formula has 
been used: 

p= 
m - 0,3 
-~---.---

n + 0,4 
100 % 

where p = empirical probability of excenss of the individual members of the set, 
m = ordinal number of the individual annual averages, 
n = number of members of the statistical set. 

The calculated probabilities of excess of the average annual levels have been 
plotted into a grid (Fig. 1). Through p08sible interpolation of the obtained set 
of points by a curve, we obtain the empiric line of excess. With regard to the 
fact that the adjustment of these points by the curve is relatively difficult, the 
theoretical line of excess (Pearson's curve of type I II) has been worked out, 
which is given by 3 parameters, i. e. the long~term average, the coefficient of va~ 
riation, and the 'coefficient of skewness. The long~term average was calculated' 
as the arithmetic mean from the individual annual levels, while the variation 
(:oefficient was determined from the equation: 
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c. = VI} (K - 1)2 , 
n - 1 

where C. = coefficient of variation, 
K i = relation of the annual average groudwater level to long-·term average, 
n = number of members of the statistical set. 

The coefficient of skewness (C, ) being chosen according to the conventionally 
used relation C, = 2C •. In this way, all the parameters required for the con
struction of the theoretical line of excess. (Fig. 1) were obtained, which permitted 
to find the values of various probabilities of excess from Foster's tables. 
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1. Theoretical exceed line of the average annual groundwater levels in well No. 12 
for the period 1901-197<0. 

The above-average or below-average rates of the individual hydrological years 
according to the relative frequency of their average groudwater levels can be 
expressed on the basis of a five-part scale (Tab. 2) . 

The designation of the individual hydrological years 1901-1970 according 
to the average groundwater levels in observation well No. 12 and the listed classi
fication scale (Tab. 2) are contained in Table l. From this Table it can be seen 
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Table 2. Scale of classification of hydrological years according to the average 
groundwater levels 

Excess Average annual Symbolic 

in % DeSIgnation of year groundwater level designa-
tion 

under 11 extraordinaril y extraordinarily EY 
yielding high 

11-40 yielding high Y 

41-60 averagingly averaging A 
yielding 

61-90 li tHe yielding low L 

over 90 extraordinaril y extraordinarily EL 
little yielding low 

that 8 years (11 %) were extraordinarily yielding in this period, 13 years were 
yielding (19 %), 23 years were averaging (33 %,), 20 years little yielding 
(28 %), and 6 years extraordinarily Ii ttle yielding (9 %) . 
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KLASIFIKACE HYDROLOGICKYCH ROKO 1901-1970 PRAVDEPODOBNOST[ PREKROGENt 
ROGNICH STAVO HLADINY PODZEMNI VODY 

Na zaklade priimern},ch roi!nich stavfi hladiny podzemnf vody je mo:lno klasifikovat 
jednotlive hydrologicke roky z hlediska jejich vydatnosti. Rocni priimerne hodnoty 
se pi'itom zpracujf rnetodami matematicke statistiky a vypracuje se empiricka nebo 
teoreticka Mra jejich pi'ekroi!eni. V tomto pi'ipade se vychl'izelo z vysledkii nejdel
s[ho pozorovani podzemn[ vody provacteneho na Ilzem! CSSR, a to ve vybezku i!eske 
ki'idove panve na severozapadni Morave. Z i!etn},ch pozorovacich objektii v teto oblasti 
byl vybran vrt 12, ve kterem se provad[ pozorovan! ji:l od roku 1899 a krome toho 
neni ovliviiovan umelymi zasahy, pi'edevsim jimanim vody pro zasobovan[ obyvatelstva. 
Byla vypocitana teoreticka Mra pi'ekroceni roi!nfch stavii hladiny podzemn[ vody v tom
to vrtu za obdob! 1901-1970 (tab. 1). Ide 0 cliru pi'ekroi!en[ prfimernych roi!nich hod
not, ktera byla vypoi!iHina jako Pearsonova ki'ivka III. typu (obI'. 1). Tato ki'ivka je 
dana 3 parametry, a to dlouhodobym priimerem (H. /, soucinitelem vriace (Cv ) a m[
rou asymetrie (C.). 

Nadpriimernost nebo podpriimernost jednotliv},ch hydrologick}'ch rokfi podle relativn[ 
c'etnosti jejic!h prfimernych stavfi ihladiny podzemni vody Ire vyjadi'lt na zaklade piHi
i!lenne stupnice, ktera je uvedena v tabulce 2. 

Oznaceni jednotliv}'ch hydrologick}'ch rokii 1901·-1970 podle priimern},ch stavfi hla
diny podzemnf vody v pozorovacim vrtu 12 a zmfnene klasifikai!ni stupnice (tab. 2) je 
obsa:leno v tabulce 1, sloupec 8 a 16. Z teto tabulky je patrno, ~e 8 hydrologick}'ch 
roM (11 %) bylo v tomto obdob[ mimoi'lidne vydatn},ch, 13 rokii vydatnych (19 %), 
23 rokii prfimernych (33 %), 20 rokii malo vydatnych (28 %) a 6 rokil. (9 %) mimo
i'lidne malo vydatn},ch. 
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S B 0 R N IK C E S K 0 S L 0 V ENS K t S POL E C NOS T I Z E M Ii! PIS .N t : 
Rocuik 1972. Cislo 2 • Svazek 77 

LUDVIK LOYDA 

RIVER VALLEYS AND GEODETIC MEASUREMENTS 

Two natural sciences, geomorphology and quaternary .geology, are engagend 
in the description of the superfical formations and in the origin of present forms 
of relief. They both are convinced this formation is caused by the so called ero
sion agents - water, air, changes of temperature, etc. The current water activity 
is supposed very important in this process; not only erosive disintegration of solid 
rocks, but also transporting of weathered and dispersed material as well as its 
deposition are due to it. 

The process of erosion-transportation-sedimentation has thus become the basis 
of all explications of the earth relief genesis, and up to now nobody has doubted 
Its course. It is evident, as we can observe quite well the work of the current 
water. It seems thus hat the geologic-geographical science has finally found out 
both the characters and the proper concept of one of the basic natural processes. 
The explications of all geological and geomorphological textbooks convince us 
about it. 

The erosive work of running water, as we know from texbooks, is illusory, 
however. One can doubt neither the transportational activity of water currents, 
nor the sedimentation of transported material, but the beginning of the process, 
i. e. erosive activity of water streams can be rightly supposed he weak point 
of the whole cycle. 

For the time being, this process is supposed to pass in the same way both 
in unconsolidated and in solid rocks. The course of erosion .in loose rocks has 
been studied for a long time already, so that we know its dependence on the 
velocity of water current (change of lateral erosion into downcutting and its re
version again), then the forming process of free meanders, bifurcation of river 
channels and so on. For the time being, however, we only suppolle the existence 
of erosion in solid rocks (especially in igneous rocks and crystalline schists). We 
cannot rely on direct observation, as it is with erosion in unconsolidated sedi
ments and therefore, we do not know at all the relation between the velocity 
of water current, the resistance of rocks and the time of erosive action supposed. 

The presence of water current on the valley bottom has led us always to the 
idea the river valleys have originated in the same way as erosion furrows formed 
by rain water in unconsolidated sediments. Therefore, on the ground of this 
analogue in the relation between the valley and the water current, we always 
suppose causality, as well: these are water currents that form present valleys 
by their erosive activity. According to common opinion, current water is the active 
factor, whereas valleys are only its passive result. Causal relation is acceptable 
also in reverse, and it can be supposed therefore thai water runs quite naturally 
to the lowest parts of the earth's surface (present valleys), that may have' origi~ 
nated in a tectonic or in any other way. 
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Both expll,mations mentioned -- the erosive and the tectonic one- have not 
yet been well documented. Nevertheless, the erosive explanation is supposed 
to be correct, whereas the tectonic one was refused a century ago. Its author 
(0. Peschel, 1869) could not defend it and since that time the concept of river 
valleys origin has not yet been investigated. . 

However, this has been taking a turn in the last 10-15 years . Arguments 
for validity of the tectonic opinions has been more and more frequent, while 
erosion explanations have not yet been sufficiently documented. The presence 
of block-type movements in the river valleys is confirmed by changes of ftream 
gradient, by variations in river meandering and especially by differences in 
thickness and composition of river sediments (Lunev, 1967, etc. ). It was found 
out in this way that e. g. in large ereas of Siberia, the river valleys are only 
of tectonic origin (Piotrovski, 1968, Voskresenski, 1968, etc.). Also many African 
rivers (especially in Sudan) do not form valleys and their beds lie on the level 
with the surrounding area. In this case all erosive assumpions fail. The expla
nation is not difficult, however. On the old shield which is very stable, no larger 
tectonic movements have occured, and no grabens developped lately. Surface 
water cannot drift thus into linear trenches and flows only through small depres
sions in the almost flat or slightly undulated relief. 

The origin of tectonic grabens is caused evidently by earth crust spreading. 
Variously sunken blocks form the valley bottom and its slopes which are often 
stepped, e. g. in the Terek River valley in the Caucasus Mts. (Fig. 1). Each 

1. The tectonic v,alIey of the Terek River in the Caucasus Mts. (after Rastvorova, 
Scherbakova, 1968) 

tbll·":"'Nc ·o: :@ 

1 2 3 " 

2. The lateral migration of the Ural River channel near the Suunduk River mouth 
(after Voskresenski, 1968) 
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of these blocks moves separately, but most intensive are the movements of blocks 
within the valley bottom. Owing to the unevenness of these partial movements, 
water stream beds should be therefore shifted to places of the strongest subsidence 
of blocks. This theoretical assumption is confirmed by well-known migrations 
of river channels on the bottom of broad walleys (Fig. 2). 
- Geology and geomorphology can only describe the consequences of a tectonic 
movement which passed in the past. But the present movement, its course and 
character cannot be observed. Hewever, its existence and some features can be 
found out and observed by exact geodetic measurement. Repeated levelling 
is therefore its only direct, as well as exact verification. 

Results of these measurements have not been so frequent up to now, however, 
so that they cannot be always available while solving problems concerning the 
gene'lis of valleys. Geodetic networks were founded for quite different purpose; 
levelling principally observes its own problems till now, i. e. precision of measu
rement. Only a simple map with a drawing of the river system enclosed with 
the drafts of repeated measurements shows surprisingly that the majority of ano
malous values is just connected with river valleys. 

Thus we can complete the Waalewijn's (1960) drafts of repeated levellings 
from South Netherlands with a schematic map of the river system (Loyda, 19711). 
In the first case the Tilburg - Valkenswaard levelling line crosses four small 
rivers: the Leij, the Reusel, the Beerze and the Dommel river. Measurements 
carried out in 1932 and 1951 show especially intensive subsidence of bench 
marks just in the area of these rivers. . 

Measurements of the second levelling line along the right bank of the Maas 
River were repeated in 1923, 1937 -39, 1954 and 1960. The subsidence of bench 
marks is more intensive where the SwaIm and the Roer River empty themselves 
into the Maas. From this we can draw the fault lines connect or cross here and 
this crossing is accompanied by more intensive subsidence of blocks forming the 
bottom of these graben-like valleys. . 

Subsidence of walley bottom revealed by levelling cannot surely be explained 
by erosion, but only by tectonic activity. We can count these tectonic move
ments will be much more intensive in areas with stronger seismic and volcanic 
activity. This theoretic assumption is confirmed by results od repeated levellings 
in the northwestern part of the Yellowstone National Park and in its nearest 
surroundings. \Vithin 25 years, measurements were carried out along the Madison 
River (1934 and 1959). The subsidence rate in the valley bottom established 
here in this period reached almost 6 m (Small, 1965). It is not only the sedi
mentary filling of the valley which moves down, but also the bedrock subsides, 
on which some bench marks are situated. Also here the erosion explanation is 
out of question, so that this can be explained by tectonic activity: river valleys 
seem to be only narrow grabens. 

It is true, levellings from the Netherlands mentioned demonstrate only the 
general movement of the valley bottom in comparison with its surroundings, but 
from repeated levellings in the Yellowstone National Park it is quite clear that 
the valley bottom has been formed by a mosaic of small blocks, each of which 
mowes separately. 

Besides these uneven subsidences on the valley bottom, the exceptional uplift 
of some blocks hfiS been discovered by repeated levellings. This movement of 
isolated blocks was stated e. g. by repeated measurements carried out on the 
Garm experimental polygon established on the margin of two mountain ridges 
- the Pamir and the Tyan-Shan Mts. The levelling line crosses here the Surk-
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hob River valley, on whose bottom the uplift of the alluvial sediment base up to 
55 m was found out even earlier. Repeated measurements have proved the conti
nuation of this uplift even in our time (Pevnev et al., 1968). The principle of the 
river valleys tectonic origin is also verified by relevellings carried out .in the 
Rhinegraben between the towns of Mainz, Worms and Darmstadt (Kuticher 
et al., 1968). On the one hand, levelling lines cross here the bottom of the graben 
several times, and on the other hand, they cross several brooks on its eastern 
slopes (Fig. 3). Results of repeated levellings in the Netherlands are fully accep
ted in the later case, as well. All bench marks in close vicinity of these small 
water currents have been moving down more intensively on the valley bottom 
as well as on its slopes (Fig. 4, 5). 

Geodetical measurements have found out thus the existence of tectonic move
ments where only erosive processes have been supposed till now. By geomorpho
logical considerations and methods this valley bottom movement could not be 
hitherto found out. Therefore, when recognizing the character of natural actions, 

3. The course o[ levelling lines on the Rhinegraben bottom 
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of their causes and connections, no modification and defence of old unapproved 
ideas are of use - even if these ideas become almost dogmas (by permanent 
repeatingi) in which we see neither their original form of idea and consideration, 
not their still existing problematics, as well. 

When studying grabens and causes of their origin we get into the wide field 
of blocks tectonics, sea-flor spreading, continental drift etc. and thus into the 
sphere of not only geological, but also geophysical, geodetical, and astronomical 
investigations. It is necessary to point out we cannot expect subsidence of die 
bottom of all river valleys. Assuption of contemporaneous spreading of tll tecto
nic zones on which graben valleys have arisen does not seem real. Tectonic rest 
or activity in these mobile belts are usually changeable and depend on factors, 
by which these blocks are put in motion. Further investigations of tectonic mo
vements in river valleys can thus be of great significance for recognizing present 
motion of larger earth crust blocks and of their global causes. 
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lUCNI ODOLI A GEODETICKA MEttENI 

Dosavadni pei'dstavy 0 erosntm. vzniku i'l~nich udoll jsou zalo~eny na nedokfizanem 
pi'edpokladu, ~e vodni toky se zai'ezavaji do pevnfch i nezpevnenfch hornin stejnfm 
zpfisobem. V poslednl doM se v~ak stAle ~asteji objevuji geologicke i geomorfologicke 
dfikazy 0 tektonickem pfivodu i'l~nfch udolf, potvrzujicl vlastne 100 let starf piledpo
klad O. Pes chela. Tektonicke pohyby se v i'fi!nlm udolf proJevujl zmenami spAdu vodnlch 
tokfi a zmenami v meandrovanl i'ek, rozdllech mocnosti a slo~enf sedimentii ap., av~ak 
jejich diikazem jsou i stupfiovlte svahy I1doH (obr. 1), migrace l'l~n(ch koryt (obr. 2) aj. 
Nejnovej~lm potvrzenim existence tektonickfch pohybii v areAlu i'l~nlch Moll fsou 

vfsledky opakovanfch nivela~nlch merenL Publikovane grafy je ov~em tl'eba doplnif 
mapkou i'(~nl site a zaroven lokalizaci vodnlch tokii do profllu nivela~nl linie. Ukazuje· 
se potom velmi jasne, ~e vetSinaanomfilnlch hodnot, objevenych opakovanou nivelacf, 
se va~e prave na i'i~nl udoH (obr. 3, 4, 5). Dna a stupfiovite svahy i'l~nlch udoll jsou 
tedy zi'ejme tvoi'ena klesajicimi krami a vznikla vlastne stejnfm zpiisobem jako mno" 
hem vetSi grabenovite propadliny ve vfch. Africe, jako rfnsky prolom mezi Vogesami 
a Schwarzwaldem aj. Studium tektonickfch pohybii v oblasti i'i~nlch Moli proto mii:le 
objevit pohybove tendence celfch kontinentfi nebo jejich Mst!. 

l~ 



, SBORNtK CESKOSLOVENSK£ SPOLECNOSTI ZEM£PISN£ 
Rol!nik 1972 • Cislo 2 • Svazek 77 

OTAKARSTELCL 

INTENSITY OF SOLUTION IN VARIOUS TYPES 
OF CARBONACEOUS ROCKS IN THE CENTRAL EUROPEAN 

CLIMAMORPHOGENETIC REGION 

In the Department of Karst Research of the Institute of Geography of the 
Czechoslovak Academy of Sciences in Brno the research of the intensity of karst 
processes has been carried out since the beginning of 1971 within the frame 
of the study of relief forming processes. One of the partial tasks of this research 
is the establishment of the solution intensity of various types of carbonaceous 
rocks in presentday climatic conditions. The investigations are supposed to be 
finished in 5 years and are carried out in several karst regions of various types 
of karst. Although the investigations have been performed for a short time the 
results obtained are so interesting that I thing it suitable to present them here. 

In the selection of research localities attention was paid to the fact that the 
main conditions affecting the intensity of karstification, such as for instance 
the extend and thickness of carbonates, the morphological character of the 
relief, the climatic conditions, the character of karst hydrography, the biological 
cover, etc., were comparable, the petrographical character of carbonaceous rocks 
being different. This is why. regions were chosen where the karstifying rocks 
are represented by pure sedimentary limestones, dolomitic limestones, dolomites 
and marbles. The investigations are performed in regular two-weeks intervals. 
The analysis of karst waters was carried out in the laboratory of the Institute 
by means of usual laboratory methods. 

Description of the investigated localities 

Locality No.1 

is situated in the karst developed in isolated limestone blocks near the commu
nity of Vojtechov in the Drahanska vrchovina (Highland of Drahany). The 
limestones are of Devonian age and are surrounded by noncarbonaceous Cul
mian rocks. From the orographical point of view the territory belongs to the 
Drahanska vrchovina (Highland of Drahany) ~ mean altitude a. s. l. 550 m 
characterized by a slightly undulated relief. The oomplex of Devonian and Cul
mian rocks was folded in the younger period of the variscan orogenesis and 
was later disturbed by Saxonian transversal faults. The limestones form several 
series of strata. The total thickness of limestones amounts to as much as 150 m. 
They are grey, finely up to medium grained and bank-thick-like bedded. The 
CaCO, content ranges in the individual la&ers between 91, 92 to 98,79 % and 
the MgCO, ~tent between 0,61 to 1,03 Yo. 

The limestones near Vojtechov were subject to a long and complex geomor
phological development which gave them the character of elevations representing 
structural forms from which· the adjacent less resistent Culmian deposits have 
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been stripped of. The karstification proceeded in several stages in various con
ditions which is proved by forms of several cycles. The karst forms were fosi
lized in places. In the region investigated they form short ridges and hills with 
rocky slopes reaching altitudes between 491,2 and 534,2 m a. s. 1. In the 
fissures and hollows of their summit parts remnants of kaolinic and quartzitic 
products of weathering are preserved with fragments of rocks building today 
the surrounding lower relief. Among the superficial forms belong blind and 
semi-blind valleys, sinkholes,clints, ponors and karst springs. In the under
ground caves developed which are genetically linked with the development of 
the surrounding relief of non-carbonaceous rocks. Through the limestone ridges 
allochtonous subsurface karst streams penetrate in the transverse direction and 
appear again on the opposite side at the foot of the ridges in form of several 
strong karst springs. The lenght of the subsurface karst streams amounts to 
about 1, km. The content of the dissolved calcium in the springs ranges between 
100 and 140 mg/l, and magnesium between 3,5 and 12,5 mg/l, the total hardness 
reaching values of 20 to 21°GD. 

Locality No.2 

is situated in the karst in the region of linear megafolds near the town Chynov 
in South Bohemia. The karst phenomena are linked with small crystalline 
limestone occur.ences forming lenses in the so-called series of Susice-Votice, 
represented above all by mica schists. From the oro graphical point of view the 
whole territory belongs to the Stredoceska pahorkatina (Hilly Land of Central 
Bohemia) reaching average altitude of 500 m a. s. 1. The limestones build 
usually low rounded elevations and rocky valley sides. There are only few su
perficial karst forms here, clints and corroded cracks being most frequent. Sub
sllrface karst forms - if they there are present at all -'- are not of great dimen
sions and have a poor dripstone decor. They are usually filled with cave depo
sits, among which sometimes also limonite occurs. The karst hydrography is 
imperfectly developed which is indicated by the small number of karst springs. 

The locality investigated is formed by a limestone lense rising in form of an 
isolated hill called Pacova hora (586,6 m a. s. 1.) above the surrounding 
slightly undulated relief on non-carbona.ceous rocks. The carbonaceous rocks 
are as much as 150 m thick and are penetrated in places by amphibolite inter
calations. There are two kinds of limestones here. One of them is pure, coarse 
grained,S to 10 m thick limestone, with CaC03 content amounting to 96,87 %. 
The prevailing part of Pacova hora is buillt of fine grained dolomitic limestone 
(CaC03 content 60,0 %, MgC03 content 30,S to 39,1 %)with anther impor
tant insoluble residue (as much as 11,04 %1). 

In Pacova hOi'a is the Chynov cave, the largest cave in South Bohemia. 
400 m long, partly accesible to public. Through this cave flows a subsurface 
stream, which disappears in a siphon. Its outflow can be found in the valley 
of the creek Chynovsky potok at a distance of about 2 km from the siphon. The 
drainage basin of the subsurface stream has not been identified exactly so far. 
The content of solved calcium at the end of the subsurface stream reaches values 
between 48,09 and 58,1 mg/l, that of magnesium values between 9,7 tnd 14,4 
mg/l, the total hardness ranging between 8,1 and l1,4nGD. 

Locality No.3 

is the part of the karst in the region of the block-faulted structure near the 
village of Bozkov in North Bohemia. The karst occurs on small outcrops of 
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crystalline limestones and dolomites. It is a part of the moderately undulated 
relief of the hilly land called Podkrkonosske pahorkatiny, which was strongly 
affected by Saxonian radial tectonics. Superficial karst forms are rather rare 
here. They are represented only by dints and isolated rocks. Subsurface karst 
forms can be found only in places. 

The locality is situated in the environs of the village of Bozkov. It consists 
of outcrops of crystalline calcareous dolomites of Silurian age, which together 
with phyllites are part of the Subsudeten crystallinicum. The thickness of dolo
mites amounts to 100 m. The dolomites are of yellowish colour and to a consi
derable depth they are weathered. The CaC03 content amounts to 51,67 0/0, 
the MgC03 content to 35,74 0/0, the insoluble residue amounting to 12,18 0/0. 
The dolomites and the adjacent non-carbonaceous deposits are cut by a flat 
surface in the height of 475 m a. s. 1. which was later dissected by a younger 
valley pattern. 

In the surroundings of the village of Bozkov a 350 m long cave has been 
formed in the calcareous dolomites. It is partly accesible to the public. There 
are several lakes in the cave, drained by a strong karst spring. The exact extend 
of the drainage basin of the lakes is not known. The following values were 
established on the basis of chemical analyses of the waters of the karst spring 
appearing at a distance of about 100 m from the subsurface lakes: calcium 
28,06 to 36,07 mg/l, magnesium 9,73 to 14,59 mg/l, the total hardness ranging 
between 6,72 to 7,84°GD. 

L 0 ca lit Y No.4 

belongs to the karst of strongly tectonically disturbed domes near the village 
of Horni Morava in North Moravia. The karst phenomena are conditioned by· 
small occurences of marbles which are karstified in places. In the relief they are 
not conspicuous owing to their small extend. They are a part of the mountain 
group of KraIicky Sneznik in the Eastern Sudeten. 

The locality investigated is situated northerly of the village of Horni Morava 
in the uppermost section of the Morava River valley ort the slopes of the Kni
licky Sneznik at the altitude of 860 m a. s. 1. The rocks are marbles forming 
discontinuous stripes extending from the Morava River valley over Kralicky 
Sneznik to Klodzko in Poland. They are intercalaited in mica schists of the 
so-called Stron series. The karst hydrography is developed which is proved by 
several strong karst springs. 

The marbles are slightly karstified. Superficial karst phenomena are rather 
sporadic and are partly covered with products of solifluction and with collu
vial loams and non-carbonaceous debris. In the underground, several narrow and 
short caves exist, some of which are flown through by a subsurface stream. The 
samples were taken in the karst spring draining the caves Tvarozne diry. By 
means of the analyses of the karst springs the following values were established:. 
calcium 16,03 to 24,05 mg/l, magnesium 1,22 to 3,65 mgil, the total hardness 
2,80 to 3,36° GD. 

Conclusion 

The survey of the intensity of solution in various types of carbonaceous rocks 
on the territory of the Czech Socialist Republic is given in the Table 1. 
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Table 1. 

Locality I Vojtechov I Chynov I Bozkov I Horni Morava 

altitude 534 588 501 860 m a. s. 1. 

mean annual 
precipitation 611 673 743 921 
in mm 

discharga 2-4 3-5 3-5 2-4 in l/sec 

type of limestones dolomit dolomites marbles oarbonate limestones 

total hard- 20-21 8,1-11,4 6,72-7,84 2,80-3,36 ness in 0 GO 

Ca mg/l 100-140 48,09-58,1 28,06-36,07 16,06-20,04 

Mg mg/l 3,5-12,5 9,7-14,5 9,73-14,58 1,22-3,65 

Ca+Mg mg/l 103,5-152,5 57,79-72,6 37,79-50,66 17,25-23,69 

average 
values 128,0 65,19 44,22 20,47 
Ca+Mg mg!l 

On the basis of the values obtained the sequense of carbonaceous rocks can 
be stated according to their solubility in the conditions of the Central European 
climate on the territory of the Czech Socialist Republic. The relativ rate of ero
sion in the carbonaceous rock investigated was calculated on the basis of total 
hardness. The base of this scale is expressed by the index I, which is the value 
of least soluble marbles. When the marbles are characterized by the index I, 
the indices of other carbonaceous rocks are: 

marbles index 1,0 
dolomites 2,3 
dolomictic carbonates 3,1 
carbonates 6,6 

The results obtained cannot be considered as definitive owing to short-term 
observations. In the course of further research they will be completed mainly with 
the results of quantitative hydrology which make the interpretation of the re
sults obtained more exact. 

INTENZITA ROZPOUSTENI ROZNYCH TYPO KARBONA-TO 
VE STREOOEVROPSKE KLIMATOMORFOGENETICKE OBLASTI 

Pracovn!ci Geografickeho t1stavu CSAV v Brne provadejf od pocatku roku 1971 v ramci 
studia reliefotvornych pochodii te~ vyzkum intenzity krasovych procesu. Jednfm z dllclch 
t1kolii tohot,o vyzkumu je zjiStenf intenzity r,ozpoustenf ruznych typii karbonatovych 
harnin v soucasnych klimatickych podmfnkach. Vyzkum je pIanovan na 5 let a je pro
vaden v nekolika regionech nale~ejfcfch riiznym typiim krasu. V predlozene praci jsou 
uvedeny vysledky zfskane v prvnfm roce vyzkumu. 
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Pri volbe lokalit bylo dbano na to, aby hlavnf podm!nky ovlivnujfci intenzitu kra
soven! karbonatovych hornin (geomorfdlogicky charakter reliefu, klimaticke podm!nky, 
charakter krasove hydrografie, biologicky kryt apod.j byly alespon z~asti vzajemne 
srovnatelne, ale petrograficky charakter karbonatovyclh hornin odlisny. Proto byly vy
brany regiony, kde krasovej!cf horninou jsou velice ~isH! sedimentarn! vapence (Vojte
chov na Drahanske vrchovinej, dolomiticke vapence (Chynov v ji~nIch Cechach], do
lomity (Bozkolr v severn!ch Gechiichj a mramory (severn! Moravaj. Vyzkumy jsou pro
vadeny v pravidelnych 14dennfch intervalech. 

Ze ziskanych hodnot je mo~no pi'edbezne stanovit poi'adi karbonatovych !hornin pod Ie 
jejich nachylnosti k rozpoustenl v podm!nkach sti'edoevropskeho klimatu na llzemi 
Geske socialisticke republiky. RelativnI rychlost eroze u zkoumanych karbonlitovych 
hornin byla vypo~tena podle jejich celkove tvrdosti. Zakladni lldaj stanoveneho poi'adI 
je vyjlidi'en indexem 1, ktery ozna~uje hodnotu nejmen1! rozpustnych mramoril. Jestli~e 
,mramory jsou charakterizovany indexem 1, pak hodnoty dalSlch karbonatovych hornin 
]sou nasleduj!c!: 

mramory index 1,0 
dolomity 2,3 
dolomiticke vapence 3,1 
vapence 6,6 

ZIskane hodnoty v dilsledku kratkodoMho pozorovan! nelze povazovat za definitivnL 
V dilsledku dalSlho planovaneho vyzkumu budou dopln1!ny pfedevsim 0 vysledky kvan
titativni hydro logie, ktere je dale upi'esnf. 
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JOSEF HORSKY 

DEVELOPMENT OF TRANSPORT CENTRALITY 
OF THE TOWNS IN CENTRAL AND NORTHERN BOHEMIA 

In 1963 the publishing establishment' of the Czechoslovak Academy of 
Sciences published a collective study, "On the Problem of Economic and Geo
graphic Centres. The Centres of Central and Northern Bohemia", which was 
prepared for pUblishing by C. Votrubec. The degree of centrality is evaluated 
with a view to four standards: the number of inhabitants, the extent of industrial 
production, the transport intensity, and the standard of services (retail shop 
network, education and health service). 

The lables given to the four standards themselves indicate that the resultant 
summary index referred to the general, particularly economic impor~ance, of the 
location rather than to its actual centrality. This is conditioned, in the first 
instance, by a uniform application of the overall index of the number of inha
bitants, but also the number' of industrial inhabitants, because industrial con
centration may basically be understood as the dialectic counterpart of the con
centration of centre facilities. (Compare, e. g., in the Atlas of Austria "Indust
rieort" and "Zentralort"). In the socialist countries Kanel (1968) was the first 
to express his opinions on this matter. He thinks that one can refer to a loca
tion as a centre only when the number of inhabitants, employed in transport 
and services, exceeds the number of inhabitants, employed in industry. Howe
ver, E. Neef, professor in the University of Dresden, expressed himself as being 
in favour of this differentiation as early as in 1950, when he distinguished 
between the "distribution" and "singular" functions (including the industrY') 
of towns. 

Considering the comments to the 1963 publication mentioned, it follows that 
only the third and fourth of the four indices used are fully justified. Since it 
was not possible to enter into new collective co-operation, the author of this 
contribution was restricted to the transport criteria, more over to municipal 
communities, of which there are 48 in the region. The differentiation between 
towns, semi-urban "small towns" and communities of other types in the CSSR 
was carried out by means of a special, detailed statistical investigation in 1961. 
A special committee, including statisticians (particularly population statisti
cians), as well as geographers, urbanists, sociologists and other specialists, 
processed the results of the investigation mentioned, and unified their opinions 
on treating the controversial cases. The list of towns was published in the Czech 
geographic jourrlal (Srb-Kucera) and it is being respected in geographical, sta~ 
tistical and other papers. . 

The study of centrality is very popular in all the sciences of space. The most 
effective contributions have recently corne from the field of mathematical con
struction of centre models, a good review of which was presented by Olsson 
(1967). If the 1963 publication mentions "more than one hundred papers", this 
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was already an underestimate at the time. This is substantiated by the biblio
graphy, published independently in 1961 (Berry and Pred) and the supplements 
of 1965 (Barnum, Kasperson and Kiuchi), and possibly other, supplements 
published later in the Regional Science Research Institute in Philadelphia. The 
literature on central towns has now reached such an extent that it is unthin~ 
kable to evaluate the individual trends as regards importance, attributed to 
transport, in this contribution. The author, on the one hand, had the possibility 
of acquainting himself with some of the unpublished work at the institutes of 
the neighbouring countries, but on the other hand, he has not studied a number 
of published American and Soviet papers, particularly those having the nature 
of monographies on small groups, or individual centres. 

The importance of the transport criteria in determining the degree of centra~ 
lity has increased, rather than decreased, since Christaller's classical introduction 
to this problem was published (1933), and later supplemented mainly by Losch 
(1954) and Isard (1956). This can also be seen in the catalogue of represen~ 
tative centre facilities, which Chris taller published in 1950. The status of trans~ 
port, among the other features of centrality, differs considerably from author to 
author, Thus, Chris taller gave it priority over health service facilities, Schlier 
(1937) even gave it priority over public services, H. Lehmann (19511) over 
cultural facilities, etc. 

The simplest and easiest method of determining centrality is based on the 
economic structure data of the inhabitants. The transport employees are always 
included in the "centre stratus« of inhabitants, however, as early as in 1937 
a proposal appeared (Schlier) to consider only those transport employees who 
were actually doing the transporting, and to exclude the employees, particularly 
workers, working in the "transport industry". Even more serious is the distorting 
effect of the non~uniform distribution of commuting, because statistics only 
provide data on employment concerning the employees in residence (Wiebel 
1954). Schneider (1959) attempted to make the appropriate correction when he 
supplemented Arnhold's method (1951), which takes into account the number 
of employees in commerce, transport and public services, decreased by 10 % 
of the inhabitants of the town to achieve "the centre excess of inhabitants", by 
adding the total number of commuters. Another difficulty which is frequently 
encountered is the differentiation between employees in municipal and local 
transport systems. 

The difficulties with the statistics of the economic pertinence of the inhabi~ 
tants led to a revival of the interest in measuring the phenomenon itself, the 
endeavour being to find a single sufficiently representative criterion, e. g, the 
number of telephones (Christaller), or the relative magnitude of retail turnover 
(Nee£). This is more easily achieved with facilities which are divided into 
categor'ies according to importance, particularly if they are differentiated with 
a view to the hiearchic degrees of the centres. Of the indices, to which a larger 
weight is assigned than to transport, these represent the categories of the 
authorities, the wholesale, financial and insurance institutions, possibly also 
of publishing establishments (particularly the press, local weeklies included). 
Some authors were of the opinion that they would avoid bias if they combined 
both the methods, i. e., the economic structure of the inhabitants and the se~ 
lection of centre institutions. Bousted (1957) also investigated the degree of 
variety in the production fields. 

As regards the measuring of the degree of centrality by applying the trans~ 
port criterion, one must undoubtedly give priority to indices referring to facili~ 

162 



ties over the number of inhabitants employed in transport. To the most 
important criteria undoubtedl¥ belongs the number of people coming to town, 
seconded by the volume of imported goods. The application of the passenger 

-transport index is easier and fortunately also more valuable, because with some 
towns it is dificult to eliminate the mass substrates, which are not indicative 
of the centrality of a town (coal, construction material, etc.). Moreover, there 
are the difficulties with road freight transport, which requires investigations to 
be made at the individual firms, and also frequently at their subsidiaries. The 
Transport Research Institute, which studies this problem, has, however, only 
processed the northern half of the investigated region. It should also be pointed 
out that one is only capable of recording 70 % of the goods at the outside, 
which is carried over the roads. 

A critical comment is due to the merging of the railway loading and unloading 
into a single index, as adopted in 1963 publication, because the unloading data 
are more significant for the given purpose. The attached diacartogramme 
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1. Transport centrality of the towns of Central and Northern Bohemia 1967. 
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according to the J967 status differentiates between both quantities, however, 
the cartogramme illustrates the changes over the. previous ten years (Fig~ 3b) 
only compares the turnover for the reasons mentioned. 

I t is very time consuming to determine the number of passengers and this 
can only be carried out for individual centres, or small regions. In the same 
way as in the 1963 publication, one had to make do with the ' number of 
vehicles. As regards public transport it is in fact the number of transportation 
possibilities, i. e., the number of possibilities of travelling into town over 24 
hours. This index can be determined with the help of the railway and bus ti
met~bles . In comparison to the index in the 1963 publication the presented 
diacartogramme also indicates the capacity of the means ot transport by trans
forming trains into "bus units", which approximately correspond to 50 seats. 
The dotted line in the left-hand upper corner of the individual diagrams deter
mines the capacity of the railroad transport and makes an immediate compa
rison with bus transport possible. 

The main difficulties in achieving similar results in road transport are the 
corrections in respect of transit transport . The corresponding proportion cannot 
be determined from the results of the road transport census, so that one 
is left with the individual local territorial plans and the results of the indi
vidual investigations, and in many cases one has to make estimates, of course 
after consulting expert. In the 1.963 publication the intensiJy "of road transport, 
with the exception of public bus transport, was not taken into account, however, 
the mentioned proportion of transit transport is comparatively . stable, as we 
found by random tests. However, the comparative data had to 'be restricted to 
the routes along which , both the roadtraIfic counts of 1958 and 1968 were 
carried out. In order to illustrate ' the overall state in 1968 . this adjustment 
was, of course, no longer necessary. . 

The indices used in the 1963 publication were illustrated accordi~g · to the 
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1967 status by means of diagrams, the advantage of which is shape adaptability. 
This property makes it possible to solve the problem of the lack of space for 
a symbol, which in one case (Most) had to be solved by introducing the mere 
contours. The state metropolis could not be included into the diacartogramme. 
The intpnsity of road transport in 1968 was illustrated separately (Fig. 2B), 
and in a similar way also the position indices in both transport networks (Fig. 
2AI). This index includes express train routes and A-class roads by two points , 
and the remaining railroads and B-class roads by one point. It is an elementary 
index which is suitable for retrospective investigations of the development of 
the centrality of towns over long periods, as the author has shown in his article 
on the effect of transport area on the development of administrative centres 
(1972), in Bohemia already since the 13th oentury. 
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The next three maps (Fig. 3) represent dynamic expressions. They illustrate 
the development of the number of public transport connections, the development 
of the turnover in railroad transport, both over the 1957-·1967 decade, and 
finally the development of the intensity of road transport over the ten-year 
period of 1958-1968. For the sake of better comparison and illustration these 
maps have a common scale, determined according to the appropriate average 
values. 

The graphs are supplemented by a tabular list, which differentiates the degree 
of transport centrality by means of Roman figures with a triple index, whereas 
the Roman figures in brackets denote the overall centrality. From the ratio of 
both degrees of classification it can be seen that one of the first-order centres 
was undoubtful in 1957 (Usti nad Labem), whereas the other (Liberec) 
displayed a transport centrality lower by two degrees. However, of the three 
growth indices in the 1957-1967 decade Liberec displayed two above average, 
which means an iinprovement of nearly a whole degree, and thus a relative 
strengthening of first-order centrality. Of the eight second-order centres, the 
"nly doubtful one is Jablonec nad Nisou. Since it only display an above average 
increase with one of the indices, it still remains close to the lower limit. Of the 
third-order towns, which are most typical and relatively most stable, particularly 
as regards the hinterland, as in most of Central Europe, 21 are quite undoubtful. 
Of the 8 doubtful 4 were originally very doubtful. One of these has improved 
its transport centrality consideraobly (Novy Bor), two partly (Varnsdorf,. Ceska 
Kamenice). One of the centres is a "substitute", which means that it h88 been 
included among the third-order centres only with a view to the location of the 
neighbouring centres and to the aera of the hinterland (PodboranY). Of the 
other 5 doubtful ones Poderady, Rumburk, and possibly Horovice have impro
ved their positions, but not Cesky Brod and Mnichovo Hradiste. 

The category of fourth-order centres is mostly a question of the category of 
"small towns ". 7 towns are included in it in the region investigated, of which 
Vlasim is closest to the upper limit, also as a result of the favourable dynamics 
of the transport shed, and furthest away is Zelezny Brod. In this case of a town 
stagnating in a very unfavourable trllIl;sport location, Vejprty, has been omitted. 
To conclude this brief description one should mention that it not only assumed 
the reliability of the data in the 1963 publication, but also the relative stability 
of the "services" indices. As soon as similar "dynamics indices'" will be 
available for retail trade, education and the health service as for transport, the 
analysis will undoubtedly become much more accurate, 

For the sake of completeness it is necessary to mention 8 towns which have 
a higher degree of transport centrality than that of the overall. According to 
expectations they do not display large indices of growth; only Most and Lovo
sice display one of them with freight transport, which is also the case of Kra
lupy. However, the latter belong to the 26 towns with -balanced values of both 
centralities among which Benesov, Melnik and Kadaii,and to a lesser extent 
8 other towns, gradated the public transport rate. 

The comparison to made over the next ten-year period (1968-78) will have 
more favourable conditions, due to the twofold number of indices, on the one 
hand, and to the' even more reliable unification of the procedure, which will 
eliminate the danger of ambiguity of results of some of the partial indices, 
which is quite considerable with many of the centres. 
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Tab. 1. Development of transport indices of centrality of Central (A) and North (B) 
Bohemian Towns over the period 1957-1967 

A. Beneoov (III) 
Beroun (III) 
Brandys n. L. (III) 
CAslav (III) 
Cesky Brod (III) 
Hoi'ovice ( III ) 
Kladno (II) 
KoHn (II) 
KraluI>Y (III) 
KutnA Hora (III) 
M1Hnlk (III) 
Mladti Boleslav (II) 
Mnich. Hrad1!ite (III) 
Nymburk (III) 
Podebrad y ( III ) 
Pi'fbram (III) 
Rakovnfk (III) 
iHcany (III) 
Slany (III) 
Vla!Hm (IV) 
Zbraslav (-) 

B. Bruna (III) 
Ceska Kamenice (III) 
Geska Upa (III) 

III-655 
1-523 

111-425 
111-303 
IV-112 
IV-416 

1-341 
1-333 

111-564 
III-333 
111-635 
11-534 
IV-313 
111-413 
IV-545 
111-524 
111-433 
111-343 
I1I-133 
IV-554 
IV-305 
I1I-514 
V-615 

I1I-454 

Decln (II) 
Duchcov ( II ) 
Frydlant (IV) 
Chomutov (II) 
J ablonec ( II ) 
Jirkov (IV) 
Kadan (IV) 
Liberec (I) 
Litomei'ice (III) 
Lltvlnov ( III ) 
Louny (III) 
Lovosice ( III ) 
Mimon (IV) 
Most (II) 
Novy Bor (III) 
Podboi'any (III) 
Roudnice (III) 
Rumburk (III) 
Teplice (II) 
Ost[ n. L. (I) 
Varnsdorf ( III ) 
Vejprty (V) 
Zatec (III) 
Zelezny Brod (IV) 

11-445 
11-312 

IV-412 
11-545 
IV-514 
IV-412 
IV-603 
III-365 
IV-413 
11-215 

I1I-513 
11-464 
V-124 
11-362 
V-565 
V-343 

III-423 
IV-543 

1-415 
1-543 
V-546 

VI-I03 
I1I-525 
IV-420 

N. B. The Arabien numerals 2-6 denote the degree of the increment of the number 
of transportation oPl'ortunit1es, the turnover in railroad freiglht transport and the inten
sity of road transport. The numeral I indicates decrement or stagnation ('" 5 %). 
The Roman numeral preceeding the three Arabian numerals indicates the centrality 
with a view to the transport indices, whereas the number in the brackets following 
the name of the town, the overall degree of centrality. ' 
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VYVOJ DOPRAVNl CENTRALITY MEST VE STREONfCH A S£VERNiCH CECHAcH 

Pi'ispevek je pokusem sledovat vyvoj sti'ediskovosti mest z hlediska dopravy behem 
Mobil0 let. Deje se tak na zaklade porovnavani dvou ukazatelii k r. 1957 z kolektivni 
prace 0 oentralite sti'ednfcha severnfch Cech (red. C. Votrubec), a jednoho dalsiho 
ukazatele - ktery bylo mozno retrospektivne ureit (z vysledkii seitani silnieni dopravy 
1958) - se stavem 0 10 let pozdeji. Poeet cestovnlch pi'llezitostl v doprave zeleznieni 
i autobusove, jakoz i zeleznieni naklddka a vyklddka, jsou podle stavu v r. 1967 zna
zorneny kvantitativnfmi symboly (diakartogram, obr. 1). U vei'ejne rdopravy je tam 
znazornena i kapacita, a to pi'evodem vlakii na autobusove jednotky (zhruba 50 mist). 
Tereove kartogramy znazornuji jednak intenzitu silnienf dopravy, jednak jako dopln· 
kovou charakteristiku poIohy v dopravnich s[t[ch (obr. 2). Mapky tehoz typu zna· 
zornuji pak zmeny v poetu cestovnfch pi'Hezitostl ce1kem, v obratu zeIeznieni pi'epravy 
a v intenzite dopravy silnienf (obr. 3). 

Graficka znawrneni dopIiiuje tabelarnf seznam, v nemz z porovnani l'imskych efslic 
lze vyefst rozdHy mezi centralitou celkovou a dopravni v r. 1957, rasp. 1958, a hlavne 
podle trojice arabskych efse1 vyvoj dopravni centrality v nas1edujfcfch 10 letech. 

Z mapek i tabulky lze zjistit, ze Liberec - piivodne s velmi spornym zarazenim 
mezi centry prveho i'adu - si postaveni upevnova1, stejne jako Novy Bor, Varnsdorf 
a C,eska Kamenice mezi centry ti'etfho i'adu. Z 8 mest s nizsi centralitou rna ralativne 
nejpriznivejsi vyhHdky V1asim a nejmensi Zelezny Brod. Stejny je poeet mest, ktera 
maji vets! centralitu dopravni nezli celkovou. Podle oeekavani nestupnovalo zadne 
z nich vyrazne osobnf dopravu. Naproti tomu u 26 mest s vyrovnan-yroi hodnotami 
obou centralit zjistujeme takovy vyvoj u Benesova" Melnika a Kadan~, a v mene vy· 
razne forme u daIsfch 8 mest. 

Srovnanf za daISf Mobf (1968-78) bude mit pl'fznivejsi podminky jednak dvojna
sobnym poetem ukazatelii, jednak jeste spolehlivejsim ujednocenim postupu, ifmz se 
zcela odstrani nebezpeCt nejednoznaenosti nekterych dHCfch vysledkii, ktere je u ne· 
kterych center dosti velke. 
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SBORNIK CESKOSLOVENSKt SPOLECNOSTI ZEMEPISNE 

Rocnlk 1972 • CIslo 2 • Svazek 77 

JAN MUNZAR 

PROBLEMS OF AIR~POLLUTION CLIMATOLOGY 
IN CZECHOSLOVAKIA 

When Thomas Campanella was writing his Utopia on an ideal society he named 
the country of his dreams and invention" Civitas solis". It was not just a symbol 
but, at the same time, an expression of the desire that people may live in a sunny 
and a beautiful country, that they may respire pur e air and drink clear spring 
water, live in the midst of parks and gardens, in peace and in healthy atmosphere. 
This was also determinative in the way of thinking of later Utopian socialistist. 
Their origin was not at all accidental; they were born as the result of contra
dictions which were arising between the beginning industry and a healthy 
environment. 

Now it is obvious that air-pollution, as one of the components of the geo
graphic environment which were affected in the negative sence by any' kind 
of economic activity in the industrially advanced countries, is just that of the 
most rapid growth. Also in Czechoslovakia this phenomenon accompanying the 
industrial and town-building development became evident with all its negative 
consequences. During the first fifteen years after World War II the attention 
paid to the problems of air puriry was considerably lower than at present. The 
quantity of harmful substance polluting the air namely did not reach in those 
years its present size. There were also vast reserves of untouched areas capable 
of being employed for the localization of the energetic and other capacities -
new sources of further airpollution. The aggravating tendency of the pollution 
growth, however, was bringing difficulties increasing in size, the solution of 
which could no longer be neglected. 

In the thermal power station at Komorany in northwestern Bohemia, for 
example, an extraordinary air-pollution appeared in 1961 (lignite of low calo
rific value with high content of sulphur is used for burning in this power 8ta
tiod). The S02 concentration values reached then up to 40 mg!m3 (Tichy 1963). 
I t must be taken into account that the reasons were quite different from those 
of the well known disasterous cases of air-pollution. While pollution of the Meuse 
River in Belgium, the American town of Donora and of London was caused 
by a "classic" meteorological situation (calm, weather without precipitations, 
with temperature inversion and fog), the case of Komorany broke out at down
draught conditions resulting mainly from technical imperfections. There were 
ten chimneys 5 m height on the roof of the power station building which had 
35 m of height itself. The unsufficient super-elevations of the chimneys over the 
building was accompanied by a low speed of the smoke gas exit. Under a higher 
speed of the wind the leeward whirling behind the building originated vast con
centrations in the close neighbourhood of the chimney. This is why a new spare 
chimney 200 m high was set to work in July 1966. 

A law was passed in 1967 on the "Measures to prevent air-pollution". It 
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established the maximum acceptable concentration of the polluting substance 
and the principles for computing of taxes in the case of an excessive air-pollu
tion. According to this law, the highest acceptable S02 concentration is 0,15 mg/m3 

in 24 hours or 0,50 mg/m3 in 30 minutes. The values of the dust falling as gained 
by sedimentation measurement must not exceed 150 t/km2 a year. Four years 
of practise have given us much new information which call forth the necessity 
of an amendment of the law. It concerns not only the evaluation of the existing 
sources of air-pollution but, first of all, an evaluation of the planned sources, 
i. e. an improvement of the conception of the air protection. We may say that 
the advancement of air-pollution climatology plays a considerable role in these 
efforts of improving the purity of the air. 

A meterorological problem of an utmost importance is how to contribute to 
the elucidation of the mechanisms of expansion of the harmful substance in the 
atmosphere in hilly terrain. The relief of Czechoslovakia is hilly enough not 
to allow to suppose the same air flow mechanisms and that of transfer and dis
persion of the polluting substance in a certain time limit on the whole area, as 
it is possible in plain regions. Therefore it is quite possible to establish mathe
matical models which result from these mechanisms in a unique way for a certain 
time limit, and to establish such bOlmdaries where transitiorr from the one to the 
other takes place. In leeward sides of the mountains it is represented by a tran
sition from a bypass of smoke plumes not affected by major whirls to a situation 
where these whirls deform the smoke plume which originally was a horizontal 
one, and transfer vast concentrations immediately to the surface of the. earth. 
The situation is even more complicated by the difference in the height profiles 
of the terrain related to the individual wind directions. The knowledge of the 
model for all types of transfer and dispersion of the smoke plumes in an hilly 
terrain will not, however, prevent the differentiation of the turbulent parametres, 
namely in the case of a non-homogene turbulence (changes in space) and a non
stationary process (changes in time). Even with one weather situation only turns 
can be taken by quite a lot of various brief fields near the ground where pollu
tion is concentrated. They are caused by different mechanisms of transfer and 
dispersion of the harmful substance which is complicated by various effects of 
sources in different heights over the terrain. 

The accumulation of the sources of pollution together with unfavourable oro
graphic and mesoclimatic conditions are the reasons for a relatively high pollu
tion in the region of the North Bohemian Lignite Basin and the adjacent slopes 
of the Krusne hory (Ore Mountains) or Ceske stredohofi Highland. The nucleus 
of the lignite basin is situated approximately at 500 33' lat. Nand 130 35' long. 
E. The highest frequency is that about 250 m of altitude above sea level. The 
oppressiveness of the questions of environment is accentuated in this region by 
the intensions of further development of its fuel and energetic base - 64 % 
of Czechoslovak power output should be set up here before 1980. This is the 
main reason for the preferrence of the attention paid to this part of the North 
Bohemian Region in the investigations of the pollution of the Czechoslovak 
industrial areas. 

The North Bohemian Lignite Basin and its surroundings are characterized 
by their considerable height zoning. On rather small area (about 1200 km2 ) 

the variance of heights above sea level within abouth 1000 m is an expres
sively determinative climatic factor. Thus a forming may be expected of 
a very stable boundary layer of atmosphere with conditions hampering aerosol 
dispersion (Munzar 1971 a). An important indicator of a very stable boundary 
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layer i~ fog. An average number of foggy days during one year at stations of the 
region in question is 105, while there are 60 foggy days at stations outside the 
region. The highest frequency of fog appears in autumn and at the beginning 
of winter. In 50 % of the cases fog stays for more than 9 hours, and even more 
than 24 hours in 15 % of the cases. The longest continuous foggy periods within 
last ten years lasted for 5 days. This fact is accompanied by a decrease of the 
horizontal visibility even to single metres - fog represents thus a serious me
nace to the productive and life functions of all human activities in the area 
(exploitation of opencast lignite mines, traffic, etc.). 

Another important characteristic of the climate in the region in question is 
a bad ventilation - frequent calms or very weak. winds. The average speed 
of surface wind in one year in our region is approximately 3.3 m/sec. The relative 
frequency of the individual classes of wind speed in one year is as follows: 

speed of the wind m/sec 00 01-03 04 --06 >6 
relative frequency % 21.5 41.3 21.6 15.6 

According to McCormick (1968) the accumulation of admixtures in the air takes 
place usually under conditions of a persistence of the speeds of the surface wind 
lower than 7 miles an hour (= 3.1 m/sec). In the region of Most these speeds 
appear nearly in 63 % of the cases (Munzar 1971 b). 

Owing to pollution the atmosphere of the region is less transparent and has 
therefore a lower reception of the solar radiation. The average duration of. suns
hine per year amounts here to approximately 1450 hours only. One hour of 
sunshine in the basin represents reception of mere 1,28 cal. cm-2• This means, 
with regard to the results of measurements at a near Milesovka Mt. observatory 
(837 m above sea level), that a layer of 600 m of polluted air absorbs cca 40 % 
of the global radiation (Zeleny 1969, Munzar 1971 b, c). 

Now let us turn our attention to some most significant results of the study 
of relationships between meteorological factors and the air-pollution. It was dis
covered that the stability of the lower troposphere to the height of about 1,5 km 
(850 mb level) exerts an influence, which is incomparably greater than the speed 
of the wind, upon the occurence of S02 concentrations in northwestern Bohemia. 
The amount of immissions is not substantially influenced by the stability of the 
atmosphere in the lowest decametres (mast of 80 m). The influence exerted by 
the wind upon the S02 concentrations near the ground manifests itself no longer 
in such an explicit way. Higher concentrations occur mostly at calms or weak 
wind speeds, it is true, they not un frequently appear, however, at higher speeds 
of the wind. The dependence of S02 on the wind speed has namely a local expres
sion, e. g. by two maxima with a minimum amidst. The boundary value of the 
wind speed between both groups is approximately the speed of 3.0-3.5 m/sec. 
The highest conditioned frequency in the first group is that of speeds close to 
zero, in the second group that of the frequency class above 9 m/ sec (Sladek 
1971, Svoboda 1971i). 

The interpretation of the wind rose of pollution discovered maxima from three 
directions at one station in our area. The analysis of the location of significant 
sources of pollution gave an explanation just to two of them. The position of the 
third maximum was "illogical" - the pollution was coming from a mountain 
range. A more profound analysis has shown that the maximum is caused by 
a leeward effect, influenced by the occurence of the quasistationary rotor zone 
on the leeward side of the Ore Mountains. That is the reason for a special atten-
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tion paid since recent time to the influence of local meteorological conditions 
on the regime of pollution in hilly terrain (Koldovsky 1971). The subjects under 
discussion are first of all 
I. influence of the convection. The differences in the course of the convection 

over a mountainous and a plain terrain during the day often exert an unfa
vourable evidence on the dispersion of the products of combustion. Owing 
to the later starting of the convection in the mountains, convection in valley 
positions is being suppressed so that the maximum of concentrations a day 
can be shifted here with 1- 3 hours; 

2. influence of local circulations. The anabatic wind in the early morning 
hours cause a transportation of impurities from the valleys up to the slopes, 
where significant concentrations can be measured. Catabatic winds contri-
bute to increase the accumulations of impurities in the valleys; 

3. leeward effects. Due to the variability of effects it is not possible to make 
conclusions of a general validity. 

It can thus be seen that in a hilly terrain an imprudent interpretation of the
oretical relationships and figures dedved for a plain terrain should be avoided. 
All potential local influence of any kind must be evaluated in detail. If the case 
is rather complicated a meteorologist who knows local conditions of the area 
should be preferred in relevance to theoretical values of concentrations expected 
in accordance with general figures which, for their part, were based on simpli
fying presumptions. The dispersion of the immission values owing to meteoro
logical influences will be probably at least some ten times higher in an hilly 
terrain than the dispersion of those values of emission of sources which are to 
be put into considerations. 

Ref ere n c e s: 

KOLDOVSKY M. (1971): Mfstnf meteorologicke vlivy na znecmaenf ovzdusf. In: Ochrana 
eistoty ovzdusi, sbornik vttahfi pi'edniisek vedecke konference CVTS, Praha, Sept. 
1971, sekce B 3 (mimeographed). 

McCORMICK R. A. (1968): Air Pollution Climatology. In: Air Pollution (edited by A. C. 
Stern), Vol. I, (p. 275-321). 694 pp., Academic Press, New York. 

MUNZAR J. (1971 a): To the control of the emissions of harmful combustion products 
in the North Bohemian Lignite Basin from the climatological point of view. In: Pre
sent-day Czech Geography (edited by M. Bla2ek), Studla Geographlca 21, p. 51-63, 
Geografickt l1stav CSAV Brno. 

MUNZAR J. (1971 b): Niistin klimatu prdmyslove oblasti seveooziipadnfch Cech va vztahu 
k zneeisU!nf ovzdusi. In: Ochrana eistoty ovzdusi; sbornfk vttahd pi'ednc1sek vedecke 
konference CVTS Praha, sekce B 8. 

MUNZAR J. (1971 c): Negative antropogenic influences on the climate(ifthe North
west-Bohemian industrial region (text In Czech; English summary). Zpriivy Geo
grafickeho l1stavu CSAV, Vol. VIII, No.4, p. 6-17, Geografickf l1stav CSAV Brno. 

SLADEK I. (1971): Vliv teplotnfho zvrstvenf na Imlse S02 v severoziipadnfch CecM.ch. 
In: Ochrana eistoty ovzdusf, sbornfk vftahd pi'edniisek v1!deckt'! konference CVTS 
Praha zai'i 1971, sekce B 9 (mimeographed). 

SVOBODA J. (1971): Relation between local atmospheric pollution and meteorological 
parameters (In Czech). Meteorologlcke zpriivy XXIV, No 1-2, p. 42·-45, Hydro
meteorologlckt ustav Praha. 

TICHY L. (1963): Havarijnf zamoi'eni okoH tepelnt'! elektriirny koui'ovymi plyny. Cesko
slovenskii hygiena VIII, No.1, 56-58. Stc1tnf zdravotnlckil nakladatelstvl Praha. 

ZELENY J. (1969): Vliv zneelstenf ovzdusf na sluneenl ziii'enf. In: Sbornfk V. es. blo
klimatologlckt'! konference, ziii'f 1969, Zvolen (in the print). 

172 



PROBLEMY KLIMATOLOGIE ZNECISTENf OVZDusl V CSSR 

Ze slozek geografickeho prost1'edf, dotcenych v negativnfm smyslu hospodai'skou 
cinnosti, roste zneciSteni ovzdusf nejrychleji. Tento problem ie stale palcivejsf i v CSSR. 
Napi'. v roce 1961 dosahla hodnota koncentrace S02 u elektrarny Komoi'any 40 mg/m3. 
es. zakon ,,0 opati'enlch proti zneciStenl ovzdusi" z r. 1967 sice pi'inesl prvni znamky 
zlepsenf, ukazuje se vsak nutna jeho novelizace pro zlepseni prevence cistoty ovzdusi, 
zvlaste k pi'ihlednutim k vysledkum klimatologie zneciStenL 

Hlavnfm problemem u nas ie studium mechanismu sl1'enl a rozptylu exhalacl ve 
zvlnenem terenu, kdy nelze vyuzlt vysledku z iinych 2ieml - vzorcu pro rovinny teren. 
Je uvaden pi'fklad ze Severoceskeho hnedouhelneho revlru, kde velke vyskove rozpetl 
v oblasti (kolem 1000 mJ je rozhodujfclm klimatickym faktorem. Jako inq.ikator velmi 
stabilni memi vrstvy atmosfEiry ie vzata mliha. Ve studovane oblasti je prlimerny poeet 
dni s mlhou 105, v okoH jen 60. Oblast je tez charakterizovana malym provetravanfm, 
nepi'fznivym pro rozptyl exhalacL Podfl rychlosti vetru mensfch nez 3,1 m/s dosahuje 
temei' 63 %. Prumerne trvanl slunecnlho svitu za rok zde nedosahuje 1450 hodin, na 
1 hodinu slunecniho svitu v panvi p1'ipada pouze pi'ljem 1,28 cal/cm? Pi'izemnf vrstva 
znecisteneho ovzdusl do 600 m nad terenem pohlcuje pi'iblizne 40 % gloMlnfllo zarenL 

Pro spravnou interpretaci vztahu mezi meteorologickymi fok"tory a znecistenfm je 
nutne studov,at detailne mlstnr meteorologicke vlivy, zvlaste vliv konvekce v clenitem 
terenu, vliv mistnich cirkulacl a zavetrne efekty. V komplikovanejsfch pi'ipadech ie 
cennejsl posudek meteorologa, znaleho mlstnfch podminek, ve srovnanf s vypoclem 
znecisteni podle obecnych zjednodusujfcfch vzorcu, protoze lze ocekavat, ze vlivem 
meteorologickych podmfnek je rozptyl hodnot imisl v clenitem terenu az desetkrat 
vyssi nez rozptyl hodnot emisr uvazovanych zdroju. 
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SOME PROBLEMS OF THE DEVELOPMENT OF REGIONS 
WITH HIGHLY IMPAIRED GEOGRAPHIC ENVIRONMENT 

One of the grave problems of modern industrial society is the progressively 
growing devastation of geographic environment as a consequence of the rapid 
and unbridled development of industry. It manifests itself in the excessive pol
lution of air by various gases, dust, and fly-ash, by the pollution of both the 
surface and ground water, and by the growing devastation of agricultural land. 
The volume of healthy environment per inhabitant is thus continuously decreasing. 

Devastation of geographic environment is the most conspicuous in the main 
industrial regions of Europe (the Ruhr, the Upper Silesian hasin, the Saar etc.) 
and of North America (Pittsburg, New York etc.), though its destructive results 
can well be studied in the territory of the Czechoslovak Socialist Republic as. well. 
Regions with a certain degree of impairment of geographic environment extend 
over more than twelve thousand square kilometers of the country, which amounts 
roughly to ten per cent of the territory of the Republic. These regions are inha
bited by one-third of the population of the country. 

The highest degree of impairment of environment has been reached in the 
North Bohemian soft-coal basin and in the Ostrava industrial conurbation. The 
former is inhabited by over half a million people, and its air is polluted by 400 
thousand tons of fly-ash and by 380 thousand tons of sulphur dioxyde a year. 
The damage inflicted by excessive detrimenta emission upon forestry, agricul
ture, industrial plants and structures, and upon the population amount to nearly 
two milliard Czechoslovak crowns a year. These impairments press down the 
regional productivity by 20 %. In the Ostrava conurbation, with a population 
of six hundred thousand, more than 190 thousand tons of fly-ash and 200 
thousand tons of suplhur dioxyde are blown into environmental air. The adverse 
effect on geographic environment does not reach that level of the North Bo
hemian coal basin, but it is very strong even here. 

A number of analyses showing the extent and intensity of the damage inflicted 
upon the geographic environment have been worked -out and the detrimental 
effects of that damage upon man's life have been drawn attention to. Institut
ions and public organizations have been established for the preservation 
and protection of the landscape and the respective regulations and norms have 
been issued. The importance of these steps and measures is certainly quite consi
derable, nevertheless the continuing devastation of the geographic environment 
has not been put an end to. 

The main cause of that situation can be seen in the ignorance of the methods 
of measurement of- the economic effects of the damage inflicted upon the indi
vidual factors making up geographic environment and in the complete lack of 
knowledge of methods of redress. 
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The aim of the present paper is to throw light at some problems caused by 
the development of industry in the geographically impaired regions and to draw 
attention to a possible variant of solution. Our attention has been focused upon 
industry because it is the main source of adverse influence on geographic 
environment, including devastation of that environment. 

This research of the conflict between industry and geographic environment 
may seem useful and promising, nevertheless it also poses many difficulties, 
especially in regions with the highest impairment of geographic environment. 

These regions are in most cases the main industrial bases of the country. They 
yield the greater part of fuels, energy, steel, chemicals etc., upon which the 
whole complex of the manufacturing industries of other regions depend for 
their smooth running. 

The extent and intensity of industry in these regions have mostly more than 
overshot the margin set by their natural and economic conditions. Further deve~ 
lopment of industry in these regions is conditioned by the removal of mobile 
productive factors (labour, building capacity, energy, water etc.) from other parts 
of the country, and, in the most recent years, by import from abroad, which 
is often materialized without respect to costs going with such transport and 
transactions. 

In these regions the preferred development of certain industries, e. g. fuels 
and power, chemicals, metallurgy, has been effected under simultaneous repres~ 
sion (and even displacement) of industries of a purely manufacturing character. 
An unballanced structure of industry has thus evolved in the devastated regions 
with industry making demands upon the regional conditions of production that 
are out of any proportion. 

The preference granted to the key industries beyond the limits set by the 
economic conditions has become the principal cause of the devastation of the 
geographic environment in these regions, which seems to be ushering in a crisis 
of the whole ecological system. 

The present trends of industrial development in these regions are however not 
permanent. In the near future the structure of industry will have to undergo 
a thorough process of conversion. The deepest changes are likely to occur where 
coal minig and the production of electrical energy constitute the key branches. 
(These changes will be called forth by the switch from coal to fuel oils, gas, and 
atomic power.) 

The few glances at the industry in the regions with deeply impaired geographic 
environment taken above, will already have pointed to a variety of problems that 
must be dealt with as soon as a more rational development of those regions 
is embarked upon, and to a diversity of methods which will have to be applied 
in the solution of the task. 

With respect to what has been said above it seems advisable to deal with the 
conflict between the development of industry and geographic environment by 
focusing our attention on the character and the extent of the change which the 
present structure of industry would have to undergo in order that it may be 
put in line with the natural and economic conditions of production in the 
region and stopped from causing excessive damage to geographic environment. 
The aim of that change is to prepare the way for the regeneration of the devasta~ 
ted environment to an acceptable state, which would also answer the needs of 
!he whole society. 

An absolute shortage of information is the main obstacle to the strife for more 
rational variants of the development of industry in the devastated regions. Since 
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the statistics and the records do not yield the necessary information it will be 
important to direct initial research to the creation of a special system of infor~ 
mation and to the collection of the data. It follows from the nature of the task 
itself that the information needed will be of a twofold character. 

Information of the first type refers to the natural and economic conditions 
of the region under examination. It includes information on the extent of in~ 
dustrial areas, on raw material and water resources, and on climatic conditions, 
as well as information on transport facilities, sources of energy, demographic 
conditions and conditions for settlement, facilities of the non~manufacturing 
infrastructure etc. Very useful are data giving the overall capacity of each of the 
mentioned conditions and the measure up to which a certain condition has 
already been drawn upon and exploited by industrial production. Data of this 
type will help to determine the marginal conditions for the industrial deve~ 
lopment of the given region. 

In order to be able to make use of the economic criteria in dealing with the 
development of industry we will have to ascertain the unit costs of each condition 
in the territory of the region. The existing uniform state prices charged to indu~ 
strial enterprises for the exploitation of the conditions, however, do not admit 
of any ascertainment of that kind. 

A very important part of that first type of information are data on the admis~ 
sible measure of negative influence of industry upon the geographic environment 
of the region, i. e. a measure that would still ensure to the population healthy 
conditions of life. . 

An experience has shown that it is the acquisition of the information characte~ 
rized in the above paragraph that is the most dificult of all. Here lies the expla~ 
nation of the fact that the state norms of admissible concentration of harmful 
substances discharged into air and water are far from being acceptable. These 
norms do not take account of substantial differences between the natural condi~ 
tions of the different regions, and they even ignore the growing intensity of the 
harmful effect of diverse sorts of pollution cumulating in the same area and 
within a limited time span. It is this cumulative effect of the polluting substan~ 
ces that in most cases leads to critical situations ending in tragic consequences. 

The second set of information are data concerning industrial production, i. e. 
data listing the demands of various industries on the natural and economic 
conditions of the region and the economic effectiveness of the exploitation of those 
conditions. This second set of information should also include data on the re~ 
verse influence of the different industries upon geographic environment. 

Since the existing structure of industry in the mentioned regions will have 
to be changed, the required data must also be found for those branches of the 
manufacturing industry which have not been established in these regions so far, 
but which can be looked upon as eligible for relocation. These data win have 
to reflect the influence of new techniques of production and the ideas about the 
optimum size of industrial plants. 

I t is important that we should also be supplied with data on the intensity 
of the economic bonds between the different branches of industry within the 
framework of the production cycles that have already been introduced or are at 
least introduceable into the region under examination. The industry of the region 
could thus be treated as a system of mutually dependent branches of production. 

Despite the fact that a system of information of the type outlined above can 
hardly be considered exhaustible, we are convinced that it would yield sufficient 
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data for the treatment of the deficiencis of the existing structure of industry, 
especially for the treatment'O£ the deficiencis of the relation between that structure 
and the natural and economic conditions of the region. That system of infor
mation would enable looking for those variants of industrial development of the 
region that could restore the impaired ballance of its geographic environment 
which is determined by the relation between the natural conditions and the eco
nomic activity of man. 

It is obvious that in searching for the optimum solution of that problem a large 
number of combinations will have to be con~idered. It therefore seems advisable 
to tackle the task with the help of mathematical modelling methods and the mo
dern computing techniques. The principle of the solution consists in the method 
of correlating the given natural and economic conditions of the region (deter
mined by a system of limiting conditions, including those preserving the geo
graphic environmenf) with various combinations of the types of industrial pro
duction so that an optimum may be reached that will answer the purpose of 
the task. 

Mention should also be made that a solution of this kind is rather difficult 
to reach for any region of the country, which applies even more to regions that 
constitute the ·chief industrial bases of the country. They .are regions suffering 
from a surfeit of industry and its harmful waste to such an extent that the deve
lopment of industry is hindered by ever-growing difficulties and by the rising 
costs of production. 

The complexity of our task may in a way be due to its interdisciplinatory 
character. The formulation and the solution of the task necessarily presuppose 
close collaboration between the physical and the economic geography and a close 
contact between the geography on one side and the other branches of science, 
both natural and social, on the other. 
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NEKTERE PROBLEMY ROZVOJE OBLASTI SE SILNE NARUSENYM 
GEOGRAFICKYM PROSTREDIM 

Jednfm ze ziival!nych problemil. soudobe Industrialnf spolel:nosti je vzril.stajfci posko
zoviinf geografickliho prostl'edL Projevuje se nejen nadmernym znel:iSfoviinim ovzdusi, 
nejril.znejsimi plyny, popHkem a prachem, intoxikacf povrchovych a podzemnich vod, 
ale i devastaci zem6dIHskli a lesni pil.dy. 

Nejvice je geografickli prostl'edi poskozovano v hlavnlch priimyslovych oblastech, za
mel'enych na tel!bu paliv, energetlku, hutnf a chemicky pril.mysl. Poskozene prosti'edi 
zhorsuje podminky reprodukce pril.myslove vyroby a obyvatelstva a ztel!uje planoviini 
dalsiho rozvoje hospodiisstvl oblasti. 

V I:liinku jsou naznal:eny hlavni problemy, ktere pl'i rozvijeni pril.myslu v oblastech 
se silne narusenym geografickym prostredfm vznikaji a je nastinen pi'istup k jejich 
resen!. Spol:ivii v url:enl pi'ipustne miry negativnich vlivil. prflmyslu na geografickli 
prostl'edi zkoumanli oblasti a v hlediini variant I1zemni sruktury pril.myslu, ktere by -
pl'i dodrl!oviini celospolel:enskych poti'eb - tuto hranici nepi'ekral:ovaly. 

Je uvedena charakterlstika potl'ebnli informal:ni soustavy a naznal:en pi'istup k i'esent 
I1lohy pomocl metod matematickeho modelovani. 

K obrazkil.m na ,ki'idovli pi'iloze: 

1. Devastace povrclhu lomem Maxim Gorklj u Biliny - po'hled ze svaihil. Kankova k se
veru, v pozadi Krusnli hory. 

2. Krajina devastovana t1!l!bou a pril.myslovou I:innost! na Ostravsku. Pohled z odvalu 
jlimy Trojice na metalurgicky ziivod Nova hut Klementa Gottwalda. (Foto archly CSAVj 
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MIROSLAV BLAZEK 

LES TENDENCES DE L'URBANISATION DANS L'EUROPE 
DE L'EST 

Les progres de l'urbanisation font l'objet d'etudes de la Commission des proble~ 
mes et processus de l'urbanisation aupres de I'Union geographique internationale. 
Le developpemeri.t de l'urbanisation dans les pays d 'Europe orientale (centrale) 
presente certains traits communs auxquels se rattachent aussi les problemes rela~ 
tifs Ii revolution future de leur urbanisation. 

Par les pays d'Europe orientale, et avec moins de precision par certains d'Euro~ 
pe centrale, nous entendons ceux qui ont traverse, Ii I'issue de la Seconde Guerre 
mondiale, la meme evolution sociale et economique, Ii l'exception de I'U. R. S. S. 
qui represente un ensemble Ii part. 

L'evolution economique de I'Europe orientale, et en partie de I'Europe centrale, 
accuse, Ii travers l'histoire, un certain retard, d'ou aussi un niveau relativement 
faible de l'urbanisation. Cela est egalament vrai pour les pays plus avances, 
tels que Ie territoire actuel de la Rcpublique democratique allemande ou la partie 
occidentale de la Tchecoslovaquie, avec une urbanisation inferieure Ii cele que 
l'on trouve sur Ie territoire de l'actuelle Republique federale allemande, en 
Suisse, etc. 

L'urbanisation et son niveau etaient aussi sous l'in£luence de la considerable 
dispersion des industries et des traditions peu developpees de l'edification de 
villes. A cela s'ajoutaient en outre les importantes destructions infligeell aux 
villes durant la Seconde Guerre mondiale. 

Par leur taux de population urbaine, les pays de I'Europe orientale - desig~ 
nation du territoire soumis a l'etude employee par la suite Ii titre de simplifica~ 
tion - se rangent parmi les derniers pays de 1 'Europe. En 1946, ils ne posse~ 
daient pas une seule ville d'une population superieure a un million d'habitants, 
a l'exception de Budapest. -

Apres 1946, les pays de I'Europe orientale se sont mis Ii realiser de vastes 
programmes d'industrialisation. Parallelement Ii l'effort general de croissance 
economique, ces programmes se proposaient de mettre Ii profit les reserves de 
main d'oeuvre, disponibles notamment Ii la campagne. Les migrations internes 
qui en resultaient se trouvaient encore acceIerees et multipliees par la collectivi~ 
sation de l'agriculture. A defaut de celle~ci, la main d'oeuvre excedentaire cher~ 
chait des emplois en dehors du pays, c'est, par exemple,le cas de la Yougoslavie 
avec les deplacements partiels de la main~d' oeuvre vers les pays de l'Europe 
occidentale et septentrionale. Une certaine partie de reserves disponibles a aussi 
ete absorbee par les mouvements vers les nouvelles zones d'habitation (Tchec~ 
slovaquie, Pologrie). 

Une evolution pareille s'accusait aussi ailleurs, mais l'intensite qui la marquait 
dans l'Europe de l'Est tenait au fait qu'elle devait s'accomplir dans une periode 
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relativement courte. Bien entendu, elle n'etait pas exemple de !'influence des 
differences d'ordre demographique, que l'on peut touteIois negliger dans ce 
contexte. 

Les programmes d'industrialisation adoptes par les pays d'Europe orientale 
se basaient sur des principes ideologiques et les considerations socio-politiques, 
ayant pour but d'atteindre une repartition plus reguliere des industries et, par 
consequent, des agglomerations urbaines. Ces programmes imposaient l'investis
sement de fonds importants, mais en meme temps les possibilites d'acoumula
tion etaient fort restreintes et il ne pouvait pas en etre autrement surtout au de
part. L'edification de l'industrie ne s'accompagnait qu'en partie de la construction 
de logements et d'ensembles d'habitation qui devait de plus rattraper, par reno
vations, les degiits causes par la guerre. En 1968 encore, les pays d'Europe orien
tale n'achevaient a la moyenne que 5 logements par an et 1000 habitants, donc 
un taux incapable de tenir Ie pas avec les besoins toujotirs croissants. 

Au bout d'un quart de siecle, entre 1946 et 1970, la population de l' Europe 
orientale a augmente de 15,6 %, mais <:elle des villes enregistre une croissance 
quatre fois plus rapide (de 37,1 a 61,6 millions d'habitants). Void les chiffres 
qui caracterisent cette evolution, par pays et par rapport a l'accroissement de la 
population totale: 

Population en Accroissements de la population 
1970 (miilions) (1946 = 100) 

Pays 
totale urbaine villes metro- villes plus autres 

au total poles de 100000 villes 

Bulgaria 8,5 4,3 247 217 383 228 
Albania 2,1 0,7 368 175 510 
Roumanie 20,3 8,2 216 189 913 164 
Pologne 32,6 16,7 223 170 228 229 
Yougoslavie 20,4 8,1 198 147 253 193 
Hongrie 10,3 5,6 164 143 575 154 
CSSR 14,3 6,9 152 118 166 159 
RDA 17,1 11,1 94 67 111 95 
Tot,al 121,5 61,6 166 134 218 160 

Le tableau n'indique que les chiffres essentiels, se rapportant a la structure 
geographique, mais ne repondant pas toujours aux definitions statistiques. Parfois, 
il fallait se contenter d'approximations. 

Au bout d'un quart de siecie, les pays d'Europe orientales ont nettement eleve 
Ie taux de leur urbanisation. Comparee a l'annee de depart 1946, l'annee 1970 
marque des accroissements importants de la population urbaine, comme Ie montre, 
par pays, Ie tableau suivant: 

RDA de 52 % (?) 
Hongrie 37,0 
Pologne 30,7 
Bulgarie 24,8 

a 65,0 % 
54,0 
51,2 
50,5 

CSSR 
Roumanie 
Yougoslavie 
Albanie 

de 37,4 % 
23,0 
25,0 
16,0 

(?) 
(?J 

a 48,3 % 
40,2 
40,0 
33,0 (?) 

On remarque qu'une moitie de la population de l'Europe de rEst vit dans 
les villes. 

Dans Ie cadre de l'evolution g.enerale, il .convient d'attirer l'attention sur les 
phenomenes suivants: 
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(1) On trouve que les progres ont ete les plus rapides et d'une envergure remar~ 
quable dans les anciennes grandes villes (plus de 100 000 habitants) ou les 
villes de moyenne taille, ayant franchi la limite de 100 000 habitants. La popu~ 
lation de grandes villes a augmente plus que deux fois et represente actuel~ 
lement un cinquieme de la population urbaine de tous les pays d'Europe orientale. 
Dans ce domaine, la RepubJique democratique allemande et la Pologne se trou~ 
vent a la tete de file. A la peripherie de grandes villes, on voit se developper 
rapidement la semi~urbanisation. Les grandes villes, situees dans les zones bene~ 
£iciant d'une longue tradition de petites agglomerations urbaines (Tchecoslova~ 
quie), aussi bien que les villes de moyenne taille (entre 50 000 et 100 000 habi~ 
tantsi) se transforment rapidement en regions urbaines. Le processus de semi~ 
urbanisation est cependant dificile a chiffrer. Les migrations quotidienes entre 
Ie domicile et les lieux de travil, atribuables aux difficultes du biitaiment dans 
les centres sont un trait caracterisant tous les pays d'Europe orientale. 
(2) Quant au volume, les metropoles qui representaient dans Ie passe les con~ 
centrations economiques decisives, ont plus ou moins conserve leur importance, 
mais elles sont en meme temps un des groupes accusant un rythme d'urbanisation 
relativement le plus lent (les metropoles ne sont pas comprises dans Ie groupe 
de grandes villes). A la difference de I 'Europe occidentale, la croissance ralentie 
des metropoles et l' expansion rap ide de centres regionaux repartis d' une maniere 
assez reguliere, sont des traits caracteristiques de l'Europe orientale. Somme 
toute, les mHropoles ont augmente de quelque 2,5 millions d'habitants, les 
autres grandes villes d'environ 8,5 millions. Ainsi, plus de deux cinquiemes de 
}'accroissement de la population urbaine reviennent aux grandes villes, y compris 
les metro poles et capitales. 
(3) Au point de vue quantitatif, les accroissements de la population dans les 
villes de moyenne et petite tailles jouent tOlljours un role decisif. Au sein de ce 
groupe heterogene et etendu, on remarque des allures differenciees. Dans leur 
ensemble, ces villes accusent une croissance plus rapide que les metropoles et les 
indices respectifs sont voisins du taux d'expansion moyen de l'urbanisation. On 
peut dire que les villes de moyenne taille enregistrent les progres les plus rapides 
que l'on trouve dans Ie groupe enUer. L'impossibilite d'une demarcation geo~ 
graphique rigoureuse n'a cependant pas permis de chiffrer cette croissance avec 
precision. II n'est pas rare que precisement les villes de moyenne taille repre
sentent d'importants nouveaux centres d'industrialisation, assumant en meme 
temps nombre de foctions administratives et culturelles. 

On souligne souvent, par voie de publicite, la naissance de villes entierement 
nouvelles, notamment dans les zones d'industrie metallurique, d'extraction de 
combustibles, etc. C'est la, sans conteste, un trait fort remarquable de l'evolution 
moderne, mais un trait qui n'est pas decisif au point de vue quantitatif. Les nou~ 
velles villes n'ont rien a faire avec les villages de depart et ne depassent qu'ex~ 
ceptionnellement Ie niveau de 50 000 habitants. 

Les efforts de decentralisation ont facilite les progres d'une serie de petites 
villes qui etaient autrefois d'un interet industriel tres faible, sinon nul. Le nombre 
de petites villes industrialisees avec une croissance rap ide de leur population est 
urn multiple de celui de villes entierement nouvelles, issues de la transforma~ 
tion d'anciens villages. 

Au pole oppose de cette evolution on trouve une degradation souvent impor
tante de certaines petites villes, centres marchands traditionnels d'interet local. 
La cause en est, Ie plus souvent, la perte d'attributions administratives, resultant 
de la reduction du nombre de districts, etc. Parfois cette degradation est aussi due 
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aux migrations internes de la population (zones limitrophes de la Boheme, 
ruine de la minorite juive en Pologne, etc.). Vne certaine partie de petites villes 
se caracterise par un niveau sans changemts de la population, mais ces villes 
gardent toujours Ie role de centres 10caux Dans ces conditions, une selection etu
dies est fort difficile dans ce groupe. Toutefois, les fonctions de centre local per
dent en importance Ii la suite des progres rapides des transports, de l'expansion 
des villes plus grandes et en particulier du role des agglomerations rurales 
en general. 

Ce qui caracterise les anciennes zones non urbaines (bassin de la riviere 
Tisza en Hongrie, Multenie en Roumanie, etc.), c'est surtout la transformation 
d'anciens villages en centres de services, d'industrie locale et de fonctions agraires 
specialisees (stations de tracteurs, ateliers de reparation, ferm.e d'eIevage de gran
de eivergure, etc. I). De ceUe fa~on, Ie reseau de petites villes s'agrandit dans les 
regions autrefois non-urbaines. Cela et l'evolution generale ont pour consequence 
une repartition plus reguliere d'agglomerations urbaines. 

L'evolution qui a ete sommairement decrite se poursuit et obeit aux memes 
tendances. Les pays d'Europe orientale ont ainsi la possibilite de sauter la pe
riode de concentration excessive de la population urbaine dans un nombre rest
reint d'agglomerations, pour Ie remplacer par une evolution proportionnelle 
des metropoles regionales et par Ie developpement de regions urbaines de 500 000 
habitants au plus, pouvant etre avantageusement compIetees d'uD reseau regu
lier de menues agglomerations urbaines. 

Les etudes se propos ant d'orienter l'evolution vers ces buts desirables, dOivent 
etre organisees avec Ie concours des geographes. L'etape de depart, pouvant con
stituer une base sure des programmes respectifs, consiste Ii examiner minutieuse
ment revolution precedente. Le present rapport en est une recapitulation som
maire. 
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V~VOI URBANIZACE VE V~CHODNI EVROPE 

Vychodoevropskymi staty ne dost pi'esn~ rozumfme socialisticke staty sti'edni a vy
chodni Evropy krome SSSR. Ie to oblast, ktera v minulosti mela nizkou miru urbanizace. 
Ve spojeni s industrializal!nimi programy po roce 1945 se urbanizace znal!n~ zvYiilla. 
udaje 0 tom jsou na stran~ 180 francouzskeho textu. Zm~ny ~ly tyto rysy: 
1. Relativne nejrychleji se roziili'ila velkomesta (krom~ metropoU) a m~sta sti'edni 
velikosti, ktera se pi'esunula pi'es hranici 100 tisic obyvatel. Pol!et velkomestskeho 
obyvatelstva se zvyiiil vice nel! dvojnasobn~. Zejmena na obvodu velkomest se roziiii'uje 
semiurbanizace. Vznikajl m~stske oblasti 

182 



2. Metropole statu pi'edstavovaly v minulosti rozhodujfci koncentrace hospodarstvL 
Svuj vyznam si udrzuji, ale paUi nyni mezi relativne nejpomaleji rostouci skupinu 
mestskych side!. Tato skutecnost, spolecne s velmi rychlym rustem regionalnich center 
velkomestskeho typu je pro socialisticke staty charakteristicka a je vyrazem politiky 
rovnomernejsiho rozvoje ekonomik. 
3. Kvantitativne stale rozhodujici jsou pi'irustky v mestech stredni a mensi velikosti. 
Lze se domnivat, ze uvniti' teto skupiny nejrychleji rostou mesta sti'edni velikosti 
[50 - 100 000 obyv.]. Publicitne zduraznovany vznik zcela novych mest je jiste pozo
ruhodny, ale kvantitativne nepodstatny, jen vyjimecne jde 0 mesta s vice nez 50 000 
obyvate!. Ve skupine malych mest lze sledovat diferencovany vyvoj. Mesta s vyznamnou 
industrializaci rostou, cast jich spise stagnuje a mensi cast dokonce degraduje. Pl1i
novita selekce mezi malymi mesty (5-10 000 obyv.] je slozitym problemem. Di'ive 
v oblastech bez mest [Potisi ap.] cast malych mest vznikla premeH10u byvalych vesnic. 
Tak pi'i celkovem progresivnim vyvoji se sf( malych mest [lokalnfch center] stala 
rovnomernejsf, ale v nekterych pi'fpadech !:ids!. 

Rozvoj regionalnich center, velkomest, kolem kterych se formuji mestske regiony 
s poctem obyvatel do 500 000 osob, vhodne dopliiovany pomerne rovnomernou siU drob
neho mestskeho osidlenf, odlisuje vychodoevropske a sUedoevropske staty od zemf 
zapadni evropy tim, ze socialisticke staty maji pi'edpoklady preskocit stadium mimo
i'adnych koncentraci mestskeho obyvatelstva v nekollka malo aglomeraclch a nahradit 
ho regionalne proporcionalnfm rozvojem mestskych oblastL Podklady pro usmernovani 
takoveho vyvoje jsou iikolem geografii. Jejich soucastf je analyza dosavadniho vyvoje, 
naznacena v pi'edlozene zprave. 
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VACLAV NOVAK 

THEMATIC MAPS AS A PART OF THE GEOGRAPHICAL 
RESEARCH OF SMALL AREAS 

The complex geographical research is at present mostly directed to minor 
territorial units and an increasing accent is being given to its complementary 
part - the thematic maps. Any work of this kind is usually accompanied by 
a set of thematic maps in which a great quantity of processed cartographical infor
mation is preserved. 

This is mostly due to the fact that this sort of cartographic works is based 
on the results of geographical research which deals either with a certain region 
or represents a part of a complex research of the environment or gathers infor
mation from the regionalization of certain geographical phenomena and other 
geographical works. These works analyse, first of all, the individual elements 
of the natural environment or of the economic factors resulting from man's 
activity, further they solve the succession of these phenomena in their context 
and mutual dependence and, finally, they establish complex relationships 
between natural and economic conditions. 

The results achieved by these scientific recognitions may be furthermore expres
sed and generalized by specific methods of cartographic interpretation, namely 
in the form of analytic, complex or synthetic thematic maps. All sorts of these 
maps are usually presented in a wide scale of modifications of the methods 
of representation either as less or more comprehensive maps or cartograms. 

It follows then from what has been said that the thematic maps not only clas
sify and record the location of the phenomena under observation in a certain area, 
in an absolutely objective way, with the aid of analytic maps, but they also 
mediate a complex of individual facts and information together with their rela
tionships, either evident or supposed, which are often influenced by subjective 
opinions, by means of synthetic maps. 

Analytic maps have been the most oIten compiled thematic maps so far. They 
represent the individual phenomena in a differentiated and isolated form. Their 
absolute objectivity and simple cartographic capability of expression and repro
duction are a positive trait, the negative one being the passing of almost unpro
cessed pieces of information. 

An effort to substitute these elementary analytic maps by poly thematic or 
complex analytic maps has been observed therefore for a long time. The latter 
maps enable "recording of several individually differentiated phenomena either 
of homogeneous or heterogeneous character. Their elaborating is still purely 
analytic, attaching thus an additive character to the general perceiving of the 
map and making the establishment of causality and succession a subjective matter. 
It cannot be denied that there is a negative trait in maps of this kind, namely 
worse legibility resulting from the mosaic of descriptive symbols. 
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Less numerous but most required to date are the synthetic maps, recording 
the respective elements synthetically and in reciprocal dependence. Thus 
they are maps with a large quantity of processed information and they 
exhibit a form advantageous for the expression of various data after their eva
luation on a computer. In the opposite case these maps are able to substi
tute computers, at least partly, if they result from a confrontation and 
combination of a number of mono- and polythematic analytic maps. All 
synthetic maps should be preceded by a number of analytic maps or studies 
and only then is it possible to generalize the observed features in a cartographic 
synthesis, to focus on dominating and specializing points and to reduce unes
sential generalities. The selection of elements that are to determine the resultant 
form of a synthetic map, i. e. the selection of the dominating and integrating 
factors, should be performed very carefully and it should be remembered that 
only facts in a conceptional or causal connection can be combined. 

If conditions have been likewise established the synthetic map presents 
a complex of individul facts and recognitions with evident or imaginary re
lations of mutual dependence. But in it disappear the individual elements that 
have laid the basis for material correlations and are not apparent in the syn
thetic expression. The picture of the map no longer presents an objective material 
condition, but yields a constructed finding in relationship to the object. The 
synthetic map thus is, first and foremost, the expression of imaginary conditions 
and where there are no more verifying criteria, subjectivity in the synthetizing 
aspects may also make itself felt in a considerable manner. 

If simplicity, clear arrangement, and processed presentation of cartographic 
information constitute a positive feature of this type of maps, the impossibility 
of interpretation of the building elements of the map, not only in quantitative, 
but also in qualitative respect, besides the earlier mentioned subjectivity, repre
sents a negative trait. The map thus reproduces only the final result of material 
individualities in the region under study. Yet, the logical justification of the 
trains of thoughts and all data for the verification of the correctness of the pre
~ented results are missing in it. It means, that a certain shortcoming of the 
cartographical expressing form, which is at a disadvantage over the presentation 
in text form, manifests itself here. 

When processing thematic maps of small areas the fact is advantageous that 
small territories are concerned for which large-scale maps can be easily compiled, 
and which can use all before mentioned methods of representation for recording 
the contents. Large-scale maps enable a detailed recording of all represented 
features and their cartographic image cannot be thus overfilled even in the case 
of complex maps. The negative trait of these maps, however, may consist in the 
fact that large-scale analytic maps recording certain features are often rather 
insufficiently filled and always lack continuity with wider surroundings. 

When representing those features where the above mentioned insufficiency 
could make itself felt monothematic analytic maps should be preferably substi
tuted by poly thematic maps or a cartographic representation of these phenomena 
should be even abandoned . 

. Analytic and complex maps should accompany any partial theme of are·· 
gional study, synthetic maps, on the other hand, complex processing of the indi
vidual sectors and they should also form an integral part of the final evaluation. 

As synthetic maps cannot, unfortunately, interpret constructive elements de
termining the synthesis, we propose to add to these maps the dominating 
elements which condition the resulting character of the map. The sufficiently 
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large scale of these maps enables that purely synthetic maps can be completed 
by expressive features of analytic maps. This should concern those phenomena 
which determine the resulting form of the map. In accordance with the designa~ 
tion in usage, we combine a complex and a synthetic map into one unit. 
A complementation of synthetic maps can be performed just to a certain extent, 
as their good arrangement and further applicability must not be thus affected. 

If there is a sufficient quantity of data for the area in question available in 
the work, which would express the line of evolution for the individual features 
or for whole sections, it is preferred to complete at least some analytic, complex 
or synthetic maps by dynamic maps which could enable in their following carto~ 
graphical processing, based on a prolongated (supposed) line of development, 
a construction of prognosis maps which are often required nowadays. 

In the graphic treatment of poly thematic, complex, synthetic, and complex~ 
synthetic maps it is often necessary to use complicated cartographic expressing 
forms, i. e. more methods, of representation mutually overlapping. The more 
signature layers overlap (the more contoured the map is), the more laborious 
and time~consuming is the train of thoughts of the reader of the map, but 
much more difficult is the task for the author or the editor of the map who de
termined the structure and the combination of the individual means of represen~ 
tation. In a single thematic map it is very often necessary to use all the known 
lepresentation possibilities, with their suitable and suggestive combinations, to 
reach the desired effect. Thus the construction of a well-balanced thematic map 
is quite a difficult task and such map should result from the collaboration 
of a cartographer and a specialist who studies the problems of the phenomenon 
in question. The demand made upon the cartographic execution of these maps, 
with regard to their profitability, should be directly proportionate to the time 
of their validity and number of users. 

Sets of these maps represent a certain transition between thematic atlases of 
major regional units (states, countries, units of planification, etc.) and atlases 
of towns. Thematic atlases of countries and towns have reached a high standard 
in the last years, from both the viewpoint of the contents and that of the way 
of expression. It is then necessary that more attention be paid to thematic maps 
of the regional studies in question, both as theory and practice are concerned. 
There are more reasons for it. First, these maps should reach the standard of 
the above mentioned atlases by their processing and execution, further, by the 
way of their presentation they should be comprehensive and intelligible, for it 
is a well-known fact that the map often gives a much easier and more truthful 
information to its user than a text covering many pages. 
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TEMATICKt: MAPY IAKD SDuCAST GEDGRAFICKt:HD VYZKUMU MALYCH DBLASTI 

Komplexni geograficky vyzkum je dnes ponejvlce zamei'en na mensi tlzemni celky 
a jeho nedUnou Mst tvoi'i tematicke mapy. Ty jsou depozitem velkeho mnoZstlli zpra
covanych informaci, vyplyvajicich z vysledkfi geQgrafickeho vYzkumu. 

DosaZene vysledky tohoto vedeckeho poznani byvaji pak zvei'ejnovany specifickymi 
metodami kartograficke interpretace, a to formou analytickych, komplexnich nebo 
syntetickych tematickych map. Soubor techto map podAva bud jednotUve nebo ve 
skupinach rozti'idene sledovane jevy, pomoci analytickych map, nebo zprosti'edkuje 
pomoci map syntetickych souhrn jednotlivych skutel!nosti a poznan! se zjevnymi nebo 
pi'edpokllidanymi vztahy. 

Dosud nejpropracovaruljsfmi a neju~ivanejsimi tematickymi mapami jsou mapy ana
lyticke, mene se vsak vyskytuji, ale jsou vice po~adovane, mapy synteticklL Mapy 
synteticke jsou konstruovany na zaklade velkeho mno~stvI zpracovanych informaci 
a jsou vyhodnou vyjadi'ovacl formou pro tldaje vyhodnocene samol!innymi pol!ital!i, 
v opal!nem pi'ipade, vznikaji-li z konfroritace a kombinace mono- a polytematickych 
analytickych map, mohou alespon l!astel!ne nahradit l!innost techto strojO. Nedostatkem 
tohoto druhu map je vsak nemo~nost interpretace stavebnich prvkfi mapy, a to nejen 
v kvantitativnich tldajich, ale i v kvalite. 

Pi'i zpracovani tematickych map malych oblasti je vyhodou ona skutel!nost, ~e se 
jedna 0 mala tlzemi, pro ktere neni obtiZne vyhotovovat mapy ve vel kern mei'itku 
s mo~nosti vyu~iti vsech uvedenych znAzornovacich zpOsobO. U map velkeho mei'Hka 
je mo~ny detailni zaznam vsech zobrazovanych jevfi, a to bez obav pi'eplneni mapy. 
Ie tedy vyhodnejsi nahradit monotematicke mapy polytematickymi, synteticke mapy 
pak rozllii'it 0 dominantni prvky, ktere podminuji vysledny raz mapy. 

Isou-Ii pro studovanou oblast dostupny tldaje, ktere by vystihovaly vyvojovou i'adu, 
pak je v'hodne doplnit nejzava~nejsi temat1cke mapy dynamickymi mapami, ktere v na
slednem kartografickem zpracovani, pi'i prodlou~enf pi'edpokllidane vyvojove i'ady, by 
umo~nily konstrukci progn6znich map. 

Pol!et map pro danou studii a jejich vybavenost musi zcela odpovidat dobe uZitel
nosti tohoto dUa a pol!tu u~ivateIO. Avllak i za tohoto pi'edpokladu je llutne, aby tema
tickym mapam zminenych regionalnich oblasti se venovala po strance teoreticke 
i prakticke vetsi pozornost. Iednak, aby se alespon Mstel!ne vyrovnaly svym zpraco
vanim a provedenim aUasOm vatllfch regionalnich celkfi, jednak, aby svym podanim 
byly vacne a srozumitelne, nebot l!asto i jednoducha mapa u~ivatele vysti~neji infor
muje ne~ mnohostrankovy text. 
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JAROMIR KORCAK 

COURBE DASYMETRIQUE DE LA POPULATION 

La premiere synthese statistique hologeique des faits geographiques represente 
la courbe hypsometrique construite par A. Lapparent 1883. Elle est basee sur 
une serie cummulative, mais elle peut etre transformee en une serie de frequen
ces (de variation). C'est dans cette forme que nous la presentons ici acceptatnt 
Ie remaniment par E. Kossina et H. Wagner 1921. La partie representante la 
superficie de la Terre au-dessus du niveau de la mer a la forme suivante, la 
frequence relative de la derniere classe etant reduite d' apres la largeur des 
autres; c'est pourquoi leur somme ne donne pas 100 %. 

o - 1000 - 2000 - 3000 - 8900 metres 
Y .... 73,0 16,0 16,8 0,7 pour-cent 

Vne construction statistique analogue representent les series elaborees par 
f. Staszewski 1957 et 1961. Vne concerne la repartition de la population mon
diale d'apres l'altitude moyenne du milieu, l'autre concerne la repartition de 
cette population d'apres la distance de la mer. Nous les donnons ici sub a) et 
sub b) apres la meme reduction des frequences que pour la serie precedente. 

a) X ... 0 
Y1 " .. 

b) X ... 0 
Y 2 " .. 

- 200 - 500 
56,2 9,6 

50 - 200 
27,6 7,6 

- 1000 -- 1500 -
4,6 1,8 0,9 

500 -- 1000 -
3,9 1,8 0,2 

2000 metres et plus 
0,2 pour-cent 

3000 kilometres 
pour-cent 

En tous les trois cas, les unites geographiques observees sont les superficies 
delimitees par les isohypses ou par les isodistances, c' est-a.-dire aucunes unites 
geographiques dans Ie sens propre du mot. Cependant, ces series ne sont pas 
sans une certaine importance pour la theorie geographique. 

En confrontant ces trois constructions statistiques globales on trouve la distri
bution des frequences tres semblable; leur representation graphique rappelle une 
branche de l'hyperbole. C'est vraiment une ressemblance surpenante et bien 
entrange vue qu'il s'agit de la formation morte, grossiere et tres agee d'une 
part, et d'un systeme vivant, delicat et recent de l'autre part. 

Nous voulons presenter ici une construction statistique pareille concernant 
la densite de la population en 1960. Tout d'abord il faut preparer deux condi
tions necessaires de la comparaison scientifigue plus precise: a) etablir des uni
tes geographiques de la meme categorie quantitative, b) determiner Ie nombre 
des classes de densite a observer. 

Ad a) Les unites geographiques de population sont donnees par la division 
administrative: les districts, les departements, les provinces historiques. Elles 
sont integrees par la gravitation economique et sociale de sa ville principale, mais 
leur grandeur est bien differente. Puisque nous n'avons pas les donnees statis-

188 



tiques sur les unites plus petites, nous prenons pour base de notre comparaison 
les provinces. La superficie moyenne des provinces historique en Europe varie 
autor de 40 mille kilometres carres; c'est cette grandeur que nous attribuons 
11 nos provinces delimitees ad hoc. 

II est vrai que les regions administratives moins peuplees sont beaucoup plus 
large, par exemple aux regions desertiques, froides ou chaudes. En ces cas, nous 
avons partage la region administrative en deux ou plusieurs parties dont la gran
deur soit en conformite avec la moyenne acceptee. Le nombre des habitants 
dans les villes de plus de 25 mille etait connu, Ie reste de la population 
fut evalue d'apres la densite respective de la campagne. II faut avouer que la 
plupart de nos "provinces" sont produits d'une telle evaluation Neanmo
ins, cela ne menace pas la valeur de nos resultats parce que toutes ces 
provinces ont la densite de population plus petite que lO par kilometres carres, 
tandis que la classe la plus basse de notre distinction de densite est delimitee 
par 12,5 habitants en kilometres carres. - En les cas ou les donnees disponibles 
concernaient les unites adminisratives sensiblement plus petites que 40 mille 
kilometres carres, nous les avons groupe d'apres leur proximite geographique 
afin d'atteindre l'etendue prescrite. 

C'est aimi que nous avons etabli grosso modo les unites geographiques compa
rabIes pour les cinq continents 11 l'exception de l'Asie, parce que nous n'avons 
pas des donnees necessaires pour la Chine et les Indes. Le nombre total de telles 
"provinces" est 1815, dont 239 pour l'Europe, 630 pour l'Afrique, 413. pour 
l'Amerique du Nord (sans Groenland), 354 pour l'Amerique du Sud, 179 pour 
l'Australie et Oceanie. 

Ad b). La forme de la distribution statistique depend du nombre des classes 
de grandeur observees. Par consequent on ne doit pas les choisir sans egard 
11 une regIe generale. Elle n'existe, malheureusement, que sous la forme d'une 
recommandation, que Ie nombre 15-25 soit Ie plus convenable afin que la serie 
soit bien synoptique (U. Yule 1924). Mais il y a question de l'ecart a partager 
en ces 25 intervaUes, vue que les valeurs maximales de densite des provinces 
observees sont bien differentes: 66 par km carres en Australie, 166 en Amerique 
du Sud, 426 en Afrique, 405 en Europe, 425 en Amerique du Nord. Quant 
a l'Asie, nous n'avons pas les donnees exactes que pour la province de Tokyo, 
526; Le chiffre correspondant evalue pour la province de Shanghai est encore 
phis eleve, au moins 600 habitants par km carre, C'est cette densite que nous 
prenons pour base de la determination du nombre des classes de grandeur. Divisee 
par 25 eUe donne I'intervalle de 24 habitants par km carre que nous arrondons 
11 25. 

La distribution statistique de la densite de population des provinces observees 
est la suivante: 

moins de 12,5-25-50-75----100-125-150-175-200 et plus 
Europe 52 22 54 34 34 12 8 7 3 13 
Afrique: 514 57 33 13 7 2 1 2 1 
Amerique du Nord: 292 61 34 9 '7 3 3 2 1 1 
Amerique du Sud: 273 43 26 5 3 1 1 1 1 
Australie 167 9 1 2 
Total: 1298192 148 63 51 18 13 12 5 15 
01 
10 72,2lO,2 7,8 3,3 2,8 1,0 0,7 0,6 0,3 0,8 
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La serie globale est representee sur Ie graphique 1. 
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En comparant ces cinq senes nous trouvons une ressemblance frappante de 
leur forme it l'exception de l'Europe. Mais si l'on elargit l'intervalle Ie plus 
bas it 25 ht/km2 (ce qui corresponde mieux it la valeur maximale) la serie euro
peenne, clle aussi, devient tres reguliere. De plus, en comparaison avec les autres 
continents, la distribution de la populations en Europe para it plus hormonieuse; 
voir Ie graphique. 

Ce qui Ie plus remarquable, c'est la regularite surprenante des series. En depit 
des diversites extremes et profondes des conditions geographiques, les frequences 
diminuent presque regulierement, meme les petites frequences aux classes de 
den site plus elevee. II faut souligner que cette regularite n 'est pas causee par 
l'egalite des intervales utilises, etant donne que les frequences sont prises de la 
rea lite geographique. Mais il y a une autre regularite plus large encore: c'est la 
ressemblance entre la distribution statistique de la densite de population et celle 
de sa repartition d'apres l'altitude du milieu et d 'apres la distance de la mer 
et meme de la distribution statistique de l'altitude terrestre. 

Quant aux differences entre les continets, nous voulons les caracteriser par la 
proportion des provinces les moins peuplees, c'est-it-dire mains de 12,5 ht/km2. 
Vne telle proportion est 22,9 % pour l'Europe, 81,8 % pour l'Afrique, 75,0 % 
pour l'Amerique du Nord, 77,1 % pour l'Amerique du Sud et 93,1 % pour l'ust-
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ralie et Oceanie. Nous avons essaye d'evaluer - du moins bien opproximative~ 
ment~ une telle proportion pour l'Asie. A l'aide des cartes de densite elaborees 
par ]. Beaujeu-Garnier 1968 et I. Ch. Ovdienko 1959, nous evaluons la super~ 
ficie totale des regions caracteresees par la densite de moins de 12,5 ht/km2 

a 30.800mille km carres, c'esHl-dire 574 provinces it 50 km carres. En parta~ 
geant les regions plus peuplees en 410 provinces a 40 km carres, nous recevons 
Ie nobre total 1004 provinces, de sorte que It proportion des provinces Ii den~ 
site plus petite que 12,5 ht. km2• est 62 %. Cela nous donne une idee approxi~ 
mative de la courbe dasymetrique de la population mandiale. Cette courbe ne 
differera pas trop de notre histogramme: la frequence relative de la classe la plus 
basse sera 69 % environ, tandis que les frequences des classes plus eleves seron 
sensiblement plus grandes. 

La courbe dasymetrique de la population mondiale represente une generalisation 
statistique des faits geographiques de la Terre peuplee tout entriere. Par ce ca~ 
ractere hologeique elle ressemble a la courbe hypsometrique; les deux courbes 
se ressemblent aussi par la forme et la regularite. Mais de plus, il y a une autre 
ressemblance. Les deux courbes ne sont que la reproduction d'une structure 
statistique qui caracterise toutes les regions economiques integrees par la ville 
principale: les districts de meme que les departements ou les provinces. Cette 
uniformite paradoxale de la diversite geographique sera demontree plus tard 
dans une etude speciale. 

Au terme, un resume statistique nous donne une idee plus concrete de la 
distribution geographique de la population des continents a l'exception de 1'Asie. 
Les donnees concernant Ie nombre total de la population des' provinces caracte
risees par les densites extremes, c'est~a~dire la densite de moins de 12,5 ht/km2 

et la densite dix fois plus elevee. Pour ces deux categories nous donnons a) la 
proportion de la superficie en %, b) la proportion de la population en %, et c) la 
densite moyenne. Les provinces observees 

.a densite moins de 12,5: a densite de plus 125: 

a) b) c) a) b) c) 

Europe 25,8 1,8 3,9 10,7 40,0 210 
Afrique 83,1 29 2,9 0,5 13 241 
Amerique du Nord 72,3 0,7 1,4 1,5 25,6 184 
Amerique du Sud 72 24 2,7 0,5 9,5 146 
Australie et Oceanie 94 2 0,3 

Total 71,0 11,2 2,1 1,75 19,4 149 

Ces donnees nous montrent que les extremes de la repartition geographique 
de la population sont plus grands que ceux representes par la courbe dasymetri~ 
que. La densire moyenne de la classe la plus basse n'est que 2,1 ht/km2 et de la 
classe la plus elevee 149 ht/km2. Ces extremes s'eloignent si l'on compare les 
continents, la densite corespondante de l'Australie n'etant que 0,35 ht/km. Une 
densite analogue pour l'Amerique du Nord est 4 fois plus elevee quoique presque 
moitie de son territoire soit presque vide Ii cause des conditions subarctiques. 
En ce qui concerne les maxima, c'est l'Europe et l'Afrique qUi presentent les 
densites les plus elevees. Mais la superficie correspondante de l'Afrique n'est 
que 0,5 % du continent, tandis que presque 11 % pour I'Europe. La repartition 
geographique de Ie population de ce vieux continent, peuple beaucoup de mille~ 
naires plus t6t que les quatre autres, parait beaucoup plus harmonieuse. 

191 



References 

BEAUIEU-GARNIER I. (1958): Geographie de la population. Tome 11,574 p., Genin, Paris. 
KORCAK 1. (1967): Variation Series in Geography, Acta univ. Carolinae, 2: 3-26, Praha. 

(1971): Regularite de la distribution geographique, Geograpthica Helvetica 12-14, 
Bern. 

OVDIENKO I. CH. (1959): Kitaj, ekonorniko·geografieeskij obzor, 332 p., Gosp. ped. 
izd., Moskva. 

STASZEWSKI I. (1957): Vertical distribution of World Population, 130 p., PWN, War
szawa. 
(1961): Verbreitung der BevOlkerung nach dern Abstand vorn Mer, 80 p. 

WAGNER H. (1930): Lehrbuclh d. Geogr,aphie, 1010 p., Hahn, Hanover. 
WITT HAUER K. (1969): Verteilung und Dynarnik der Weltbevtilkerung. 336 p., Haack 

Gotha. 

Adrninistrativno-teritorialnoe delene S. S. A., 234 pp., Izd. Ak. Nauk SSSR, Moskva 1964. 
Annuaires statistiques des Pays europeens, du Canada et du Bresil pour 1960. 
Kratkaja geograficeskaja enciklopedija, V, spravocnyj otdel, pp. 277-407, Izd. Sov. 

Enc., Moskva 1966. 

DASYMETRICKA KRIVKA POPULAGNI 

Suchozernska cast hypsornetrickEi ki'ivky pi'evedena ve frekvencni ki'ivku dava tvar 
pi'iporninajici pravou vetev hyperboly. Ie pozoruhodne, ze podobny tvar a podobnou 
pravidelnost vykazuje take rozlozenl obyvatelstva podle vzdalenosti od rn9i'e, jestlize 
oba jevy sledujerne pro cely povrch zernskY. Tato studie rna ukazat, ze podobne sta
tisticke rozlozeni vykazuje take hustota zalidnenL 

Hustotu zalidneni vsak nernuzerne spravne srovnavat na zaklade uzerni vyrnezeneho 
izocararni, nybrz podle regionalnich jednotek stejne velikostnl ti'idy. Za tim ucelern 
konstruuje autor llzernni jednotky odpovidajici historickyrn provinciirn evropskyrn, 
tedy jednotky v rozloze 40-50 tisic krn2, jez rnozno pokladat za ekonornickou sferu 
nejakeho rnestskEiho sti'ediska. Pro velrni fidce zalidnene oblasti bylo nutno rozlohu 
i pocet obyvatel statisicky odhadnout. To vsak neznehodnocuje vysledky, protoze takto 
odhadnute "provincie" stejne vsechny spadaji do nejnizsi hustotni tridy. Protoze pro 
Indii a Glnu by bylo nutno odhadnout takove provincie i v oblastech husteji zalidnenych, 
ornezuje autor svoje sledovani jenorn na 5 kontinentu bez Asie; rozlisuje v nich 1815 
"provincii" . 

Protoze tvar nesournerneho statistickeiIo rozlozeni zavisi pi'edevsirn na poetu sledo
vanych velikostnich HId, voH autor podle satistickeiIo pravidla Yuleova 25 velikostnlch 
ti'id, jichz rozpeti je ureeno variaenl sii'kou. Vysledne statisticke rozlozeni rna krajne 
nesournerny tvar hyperbolicky, i kdyz pro kazdy kontinent ponekud jiny, jak patrno 
z uvedenych frekvencnich i'ad. Pro uhrn 5 kontinentu a pro Evropu je toto statisticke 
rozlozeni znazorneno na diagrarnu. 

Tvar krajne nesournerneho rozlozeni je urcen predevsim frekvenci nejnizsi velikostnl 
ti'idy, v danern pi'ipadB poctern provincii v oblastech nejrnene zalidnenych. Proto jej 
rnuze autor pi'iblizne ureit take pro Asii a tak podat aspoii pl'ibliznou pi'edstavu 0 tvaru 
frekveneni ki'ivky pro celou ekurnenu a subekurnenu. Porniji se Gransko, arkticke ost!1ovy 
i Antarktida, i kdyz statisticke zai'azenl jejich analogickych provinci! je nepochybne. 
Vyslednou celozernskou ki'ivku nazyva antor dasymetrickou a srovnava ji s celozern
skou ki'ivkou hypsornetrickou pi'evedenou do frekvencni ki'ivky. Upozornuje na pi'ekva
pujici shodu obou techto statistickych syntez: jsou si podobny co do tvaru i co do pra
videlnosti. Nadto pak jsou obe jen nejsirsi generalizaci pi'ecetnych statistickych struk
tur dilcich, nebot pravdepodobne kazda orograficka jednotka a kazdy ekonornicky 
rajan vykazuji podobne statistickEi rozlozenL Tato paradoxni uniforrnita v geograficke 
rozmanitosti rna byt pi'edrnetern jeste zvlastni autorovy studi€:o 

Nakonec podava statisticky pi'ehled 0 rozloze a poctu obyvatel v obou krajnich hustot
nich ti'idach podle kontinentu. Z techto dat je videt, ze skutecne extrerny v hustote 
zalidneni jsou rnnohern vetSi nel: v rozlozenl podle 25 hustotnlch Hid a dale, ze ze 
vsech kontinentu rna Evropa geograficke rozlozeni obyvatelstva pornerne nejvice rovno
rnerne. 
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SBORNIK CESKOSLOVENSKE SPOLECNOSTI ZEMEPISNE 

Rocnlk 1972 ~ C;slo 2 • Svazek 77 

MIROSLAV STRIDA - JANA SPIRYTOVA 

BIBLIOGRAPHY OF CZECHOSLOVAK GEOGRAPHY IN 1971 

The Bibliography of Czechoslovak Geography presents a wide selection of 
original and derived articles, papers, books, maps and other geographical and 
regional works on the Czechoslovak territory published in the last year, excep
tionally the year before last (that are denoted * in the list). 

This annual review of national and foreign works on Czechoslovakia, comple
ted by some general theoretical and methodical studies, has been published in 
the just identical arrangement in the Journal of Czechoslovak Geographical 
Society, since 1961. Concerning further bibliographical references to Czecho
slovak geography we should like to mention a simple review of works, edited 
by the Institute of Geography of Czechoslovak Academy of Sciences, for the 
period 1961-1965. * 

The general studies by Czech and Slovak authors only contain the system 
of GENERAL GEOGRAPHY. The regional bibliographical system of CZECHO·· 
SLOVAKIA is divided in four sections and seven parts. 

The works covering the whole Czechoslovak, Slovak or Czech territory are 
sumed up as G e n era lit i e s. The section of P h y sic a 1 G e 0 g rap h y 
is divided into the part of Geomorphology the major works of karst investigation 
including, and the part of Climatology, Hydrology, Biogeography, Pedology. 
In the same way the section of Hum a n G e 0 g rap h y distinguish the part 
of Population and Settlements, the regional demography and urban geography 
including, and the part of Economics which contains the manufacturing, agricul
tural, and other economic geography. 

The books, articles and maps of complex regional character get into the section 
Reg ion a 1 W 0 r k s which consists now of the part Landscape and Regiona
lisation and the part Guide - books and Maps. 

The Bibliography of Czechoslovak Geography has in the recent years deve-
10ped under collaboration of Institutes of Geography in the Czechoslovak and 
Slovak Academy of Sciences and the Geographical Library of Charles Univer
sity, with assistance of Slovenski kartografia Bratislava (Slovak Cartography), 
Kartografie Praha (Cartography), Central Archives of Geodesy and Carto
graphy, etc. The annual choice has been revised by the editorial board of. the 
Journal. 

At the same time, the present annual review of Czechoslovak geographical 
bibliography is the basic source of the yearbook Bibliographie Geographique 
Internationale published in Paris under the auspices of the International 
Geographical Union . 

• ) Ceskoslovenska geograficka literatura 1961-1965 (Bibliography of Czechoslovak 
Geography in the Years 1961-1965). Edited by M. Stl'lda, Czechoslovak Academy of 
SCiences, Institute of Geography, Brno 1966. 
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CESKOSLOVENSKA GEOGRAFICKA LITERATURA v ROCE 1971 

Bibliograficky pi'ehled geograficke literatury pi'inasl siroky vyber damacich a za
hrani~nfch, puvodnfch i odvozenych ~lanki't, referB.tu, knih a map z uzemi Ceskoslo
venska, ktere vysly s vro~en!m 1971, vyjime~nll jestll i 1970, pokud nebyly citovany 
v loiiskem pi'eihledu; tyto posledni jsou ozna~ovany·). Roen! pi'ehled domacich i zahra
nienicih prac! 0 Geskoslovensku je dopliiovan nekterymi vseobecne geografickymi pra
cemi teoretickeho, metodickeho ~i pedagogickeho vyznamu domacfch autori't. Pi'ibliznll 
ve stejnem uspoi'adan! vychaz! bibliografie pravidf!lnll ve Sborniku Geskoslovenske spo
le~nosti zemepisne jiz od roku 1961, jen s mens!mi upravami. 

Soubor zahrnuje dila geografickeho a regionalniho ciharakteru, ktera se mohou stat 
pi'edmetem zajmu v rozsahlem oboru geografickych vM. Zemepisec pri sve praci na 
~eskoslovenskem terenu bude oVSem vzdy, cas od casu, nucen sahnout i po daISi re
gionaln! neOO vseobecne literatui'e mimo svuj vlastnf oOOr, kterou jiz nemuze zachytit 
zadna geograficka bibliografie. 

Vseobecne prace ~eskych a slovenskych autoru uvadime v samostatnem souboru 
VSEOBECNA GEOGRAFIE. Regionalni souOOr GESKOSLOVENSKO se dllH na ctyi'i od
dlly a sedm ~asti. Publikace, ktere se vztahuji na uzem! celeho Geskoslovenska, Slo
venska, nebo Ceskych zemi jsou citovany v oddile 0 b e c n e p r ace, zvlastll pokud 
je nelze jednoznacnll tematicky zacJenit do ZAdne z nasleduj!cfch casU. 

OddH F Y z i c k age 0 g r a fie je rozd1l1en na cast Geomor!ologie, vcetnll vetSiny 
pracf krasoveho vyzkumu, a rozsahlejsl sdruzenou cast Klimatologie, lzydrologie, bio
geogra!ie, pedologie. Obdobne je rozd/Hen oadH H 0 s pod a l' s k age 0 g r a fie na 
cast Obyvatelstvo a sid la, kam se i'ad! I studle reglonalnll demograficke a prace 0 mlls
tech, pokud ovsem nemaj! jen charaktf!r inzenyrsko-stavebnf nebo mllstskych pruvodcu, 
a na cast Hospodtii'stvi, shrnuj!cf prace z oboru geografie priImyslu, zemlldelstvi, do
pravy a ostatnf ekonomicke geografie ve vlastnfm slova smyslu. 

Knihy, ~lanky a mapy komplexne reglonalnfho razu jsou zai'azeny do oddpu Reg I o
n a 1 n f p r ace. V casti Krallna a reglonalizace se objevuje rostouci pocet studil 
o krajinll, 0 zivotnim prosti'edi a regionalni prace. Cast Turisticke pruvodce a mapy 
obsahuje odbornllji zpracovanou a geograficky alespon zeasti zajimavou regionalnf tu
ristickou literaturu z naseho uzemL 

Sestavovanf ro~n!ho blbliografickeho pi'ehledu se nyni jiz opfra 0 systematickou 
bibliografickou cinnost, jmenovite na 7.akladll studia fondu Zakladnf geograficke 
knihovny na pi'irodovMecke fakultll Karlovy university a 0 spolupraci geografickych 
ustavu CSAV a SAV. V oboru map je znaenym pi'ispllnfm soucinnost podnikfi Slovenska 
kartografia Bratislava, Kartografia Praha a Osti'edniho archfvu geodezie a kartografie. 
Bibliograficky vyMr revidujf i ~Ienove redak~ni rady Sbornfku Ceskoslovenske spo
le~nosti zemllpisne. 

Autoi'i ~eskoslovenske geograficke literatury jsou i nadale vdecni ctenai'i'tm Sbor
niku CSZ za faktickEi doplnky a upozornllni k vyberu a k uspoi'adani bibliografie. 
Vzhledem k tomu, ze se podai'ilo obnovit pravidelny rytmus vydavatelske einnosti 
a nase pi'ehledy pi'es znacne poUze znovu zai'adit do c. 2 Sbornfku, kam nejsprse 
pati'i, bude mozno vcas zaslane pi'ipominky vyuzlt v priSU kolekci, pi'ipadne i pro 
Bibliographie Geographique Internationale v Pai'izi, pro niz jsou tyto pi'ehledy za
kladem. 

GENERAL GEOGRAPHY - VSEOBECNA GEOGRAFIE 

ANTONIK V.: Problemova met6da vyucovania zemepisu ako jedna z modernych met6d 
vyucovania. Geograficky casopis 23: 210-215, Bratislava 1971. Res. ang!. 

• ANUCIN V. A.: Substance of Modern Geograpihy. In: Ivanicka K. (ed.): Tlhe Analysis 
of Economic Territorial Nuclei of Slovakia. Bratislava, SPN 1970, s. 7-26, text 
ang!., ces. 

Atlas svllta. 2. vyd. Praha, Kartografie 1971. Format 33 x 24 cm. 
Atlas svllta. 1. slov. vyd. Bratislava, Siov. kart. 1971. 144 s., format 33 x 24 cm. 
BALAzovA G.: Viz RIPPEL A. 
BALOGH B. A.: Funkcie a typy kontroly poznatkov va vyucovani zemepisu. Geograficky 

casopis 23: 192-196, Bratislav,a 1971. 1 tab., res. nem. 
BARTON M.: Cistota ovzdusi v prumyslovem mllste. Zivotne prastredie 5: 229-231, 

Bratislava 1971. 2 fot., 2 tab. 
BLATTNY C.: Nekolik poznamek 0 vztahu organismfi k pi'frodnfmu prosti'edL Zivotne 

prostredie 5: 123-125, Bratislava 1971. 1 fot. 
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BUBENICEK S., TEZK~ V.: Ke konkretizaci problematiky zivotnIho prosti'edI. Investicni 
v9stavba 9: 235-237, Praha 1971. 

BUCEK M.: Pojem ekonomickej t1rovne oblasti a jeho operacne vymedzenie. Ekono
micky casopls 19: 893-909, Bratislava 1971. 1 obr., res. rus., angl. 

• BULLA J.: Contribution to the Theory and Region of TourIst Traffic. In: Ivanicka K. 
(ed.): The Analysis of Economic Territorial Nuclei of Slovakia. Bratislava, SPN 
1970, s. 175-219, text ces., angl., 8 fat. 

BURKHARDT R.: Hydrogeologicka zonalnost v karbonatov9ch horninach. Ceskosloven
sk9 kras 20: 21-33, Praha 1971. 3 grafy, res. nem. 

"DIVILA E., GOULLI R., ZAHLAVA F.: ZemMelsko-pro.myslovy komplex v narodnim 
hospodai'stvL Politicka ekonomle 19: 871-890, Praha 1970. 11 tab., res. rus., angl. 

*DLESKOvA V. a kol.: Progn6zy svetoveho hospodai'stvI. V9berova bibliografie. 1. do
datek. Praha, vO pro zahranic. obchod 1970. 230 s. 

DRDOS J.: Krajinna ekol6g1a. Sbornlk pro ochranu a tvorbu pi'Irodnlho prosti'edI 3-4: 
12-17, Praha, Terplan 1971. Lit. 

DUB 0.: Vztah hydrol6gie k fyzickej geografii. Geograficky casopis 23: 3-7, Brati
slava 1971. Res. angl. 

GOTTLIEB M.: Teorie zivotnlho prosti'edI v minulosti a dnes. Demografie 1S: 24-30, 
Praha 1971. 

GOULLI R.: Viz DlVILA E. 
HAGERSTRAND T.: Clov'ek a regionalnI veda. Sociologie mesta a bydlenI C. 9: 1-21, 

Praha 1971. 4 obr. . 
HAMPL M.: Teorie komplexity a dtferenciace sveta se zvlastnlm zi'etelem na diferen

ciaci geografickou. Praha, Unlversita Karlova 1971. 183 s., res. angl., lit. 
HAVERLIK I., KRCHO J.: MatemaUcke zobecnenie tvorby lzociarov9ch tematick9ch 

map pomocou samoclnn9ch pocltacov. Geodetick9 a kartografick9 obzor 17/59: 
142-146, Praha 1971. 2 obr. 

HLADK~ J.: V9skum vplyvu dopravy na proces urbanizacie t1zemia. InvesticnI vystavba 
9: 23-25, Praha 1971. 1 schema. 

HOFFMANN P.: Zamestnanost a ekonomlck9 rozvoj. Bratislava, Vyd. SAV 1971. 253 s., 
tab., grafy, lit., res. rus., franc. 

HuS'1'AK J.: Zivotne prostredie - anal9za a klasifikiicla javov. Architektt1ra a urba
nizmus 5, C. 2: 39-52, Bratislava 1971. 8 obr., res. rus., angl., nem. 

CHUD~ J.: Zastoj skolskej televlzie prl vyucovanI zemepisu. Pi'IrodnI vedy ve skole 22: 
232-234, Praha 1971. 

IVANICKA K.: Ovod do ekonomlcko-geografickeho vyskumu. Bratilliava, Vyd. SA V 1971. 
374 s., 44 obr., 26 tab., lit., rejsti'Iky, res. angl. 

KALVODA J.: Pojem veIehor v geomorfologi1. SbornIk CSSZ 76: 47-51, Praha 1971. 
Lit., res. angl. 

KapesnI atlas sveta. 7., revid. a rozsIi'. vyd. Praha, Kartograf. nakl. 1971. 80 mp., 
rejsti'Ik 72 s. 

KASALICK~ V.: Problemy vztahujIci se k zlvotnImu prosti'edf. 2. vyd. revid. pro poti'eby 
konference OSN 0 zivotnIm prosti'edL Praha, VOVA 1971. 75 s., 19 fot., res. angl., 
franc., rus. 

KORCAK J.: Regularite de la distribution geographique. Geographica Helvetica 26: 
12-14, Zilrich 1971. 

KRAJCIR A.: Teoretickii problematika medicInskej geografie. Geografick9 casopis 23: 
339-353, Bratislava 1971. Res. angl. 

KRCHO J.: Pouzitie samocinnych pocitacov prI zostrojenI morfometrickych map, uva
zovan9ch na baze geometrIckeho aspektu te6rie poIr. Geodetick9 a kartograficky 
obzor 17/59: 73-77, Praha 1971. 5 obr., 1 tab. 

KRCHO J.: Teoreticke problemy modeIovania prlrodnej casti geografickej sfery ako 
kybernetlckeho systemu. Geografick9 casopis 23: 160-167, Bratislava 1971. 5 obr., 
res. nem. 

KRCHO J . .: Viz HAVERLIK I. 
KRIZKovA M., STRIESKovA G.: Urcovanie dominujt1ceho vplyvu v priestorovej ekon6mii. 

Ekonomicko-matematicky obzor 7: 167-179, Praha 1971, 2 obr., 2 tab., res. angl. 
KUCERA M.: Viz SRB V. 
KUDRNOVSKA 0.: Einige Bemerkungen zur Herstellung morphometrischen Karten. 

Zpravy Geografickeho t1stavu CSAV 8, c. 2: 27-30, Brno 1971. Res. ces. 
KUKLA J., LOZEK V.: Vyznam krasoyYch oblasti pro poznani poledove doby. Ceskoslo

vensk9 kras i20: 35-49, Praha 1971. 5 promo., res. angl. 
LACKO R.: Hospodarsky rast a zlvotp.e prostredie. Ekonomlck9 casopis 19: 748-761. 

Bratislava 1971. Res. rus., angl. 
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• LESZCZYCKI S.: Geograficke zaklady perspektivn[ho planu narOdllfho hospodai'stvi 
statu. Acta Universitatis Carolinae, Geographica l:. 2: 3-13, Praha 1970. 3 obr., 
res. nem. 

LOYDA L.: Tektonika a pleistocennl zalednenL Sbornlk CSSZ 76: 38-46, Praha 1971. 
3 mp., lit., res. angl. 

LOYDA L.: Tektonika i'il:n[ch udoU a nivelacni mei'enL Geodetick-y a kartografick-y 
obzor 17/59: 224, Praha 1971. 

LOYDA L.: Tsunami - transformovan-y tektonick-y pohyb. Sbornik CSSZ 76: 134-143, 
Praha 1971. 7 obr. 

LOZEK V.: Viz KUKLA J. 
Mal-y skolnI zemepisn-y atlas. 8. vyd. Praha, Kartografie 1971. 16 s. 
Mapa sveta. 1:2500000. List l:. 138, 139, 140, 141, 159, 160, 161. Praha, Kartografie 

1971. Format 78x98 cm. 
MARIOT P.: Funkl:ne hodnotenie predpokladov cestovneho ruchu ako podklad pre 

vytvorenie priestoroveho modelu cestovneho ruchu. Geografick-y l:asopis 23: 242-
254, Bratislava 1971. 4 obr., res. nem. 

MICIAN 1:.: Nejednotnosi nazorov na system fyzickogeografick-ych vied. Geografick-y 
l:asopis 23: 156-159, Bratislava 1971. Res. nem. 

MICIAN 1:.: Problem zaradenia geomorfo16gie do systemu vied. Sborn[k CSSZ 76: 
122-134, Praha 1971. Lit., res. nem. 

MICHAL I., STEPAN J.: Ekologie krajiny. Sbornik pro ochranu a tvorbu pi'irodniho pro
sti'edi 3-4: 3-11, Praha, T,erplan 1971. 1 obr. 

MIcHAL I., VOLOSCUK I.: 1:udsk-y vztah k prfrode a jeho zmeny. Ochrana pi'irody 26: 
42-45, Praha 1971. 2 fot. 

MICHAL I.: Viz STEPAN J. 
MICHALEC Z.: Zemll velka neznama. Praha, Prace 1971. 142 S., 28 S. fot. pi'H., obr., 

tab., grafy. 
MINAR A.~ Tvorba pi'irodnich kompozic_ Ochrana pi'irody 26: 182-188, Pr,aha 1971. 5 obr. 
MINAR A.: V-ystavba, architektura, zivotni prosti'edi, vzajemne vhvy a zavislostl. Ochrana 

pi'Irody 26: 46-49, Praha 1971. 3 fot. 
MOLNARovA 0.: Ku koncepcii vyul:ov,ania zemepisu na gymna~iach. Geografick-y l:a-

sopis 23: 197-200, Bratislava 1971. Res. angl. 
MUCHA L.: Mapove mlli'Hko. Pi'lrodni vedy ve skole 23: 109-111, Praha 1971-72. 3 obr. 
MUCHA L.: Zemllpisne aUasy. Pi'irodni vedy ve skole 23: 30-32, Praha 1971-72. 1 fot. 
PACES T.: Geologie a krize zivotniho prost1'edL Zivotne prostredie 5: 302-306, Bratislava 

1971. 9 obr., 6 tab., 1 fot_ 
PAPiK M.: Niektore problemy z oblasti t,e6rie vyucovania zemepisu. Geografick-y ·l:aso

pis 23: 201-204, Bratislava 1971. Res. ang!. 
PFEFFER A.: Obecne prospesne funkce lesa. Ochrana pi'[rody 26: 35-41, Praha 1971. 

6 fot. i 
pICHA F.: Geologie a zivotnI prosti'edL Vesm[r 50: 291-294, Praha 1971. 5 fot., 2 grafy: 
Posatlaso de la monde. 1. esperantske vyd. Praha, Kartografie 1971. 41 mp., 55 S. textu. 

Format 11,5x16,5 em. 
PRIMUS M.: Diisledky v-ystavby dalnic na pi'ilehle uzemf. OzemnI planovan[ c. 3: 

9-12, Praha 1971. 1 mp. 
PRIBYL V.: Vznik vrasn-ych pohoi'f a pi'ikrovova stavba. (Metodick-y rozbor tematu 

z geomorfologiej. Pi'irodni vedy ve skale 23: 148-149, Praha 1971. 4 obr. 
PURS J.: Komplexni revoluce modern[ doby. Ceskoslovensk-y l:asopis historick-y 19: 

181-212, Praha 1971. 1 graf, 1 diagram, res. ang!. 
RAUSER J.: Biogeographische Landschaftsforschung und ihre Bedeutung filr die geo

graphische Praxis. Questiones geobiologicae, 1970: 47-50, Bratislava 1971. 
REIN F.: Znel:isten[ ovzdusi a meznf vrstva atmosfery z hlediska klimatologie. Meteoro

logicke zpravy 24: 75-79, Praba 1971. 2 obr., 7 tab. 
RIPPEL A., BALAzovA G.: Cistota ovzdusia a v-yfukove plyny. Zivotne prostredle 5: 

80-81, Bratislava 1971. 3 tab. 
RuzICKA M.: Ekologicke princ[py biologlckeho planovania v krajine. Zivotne prostre

die 5: 61-64, Bratislava 1971. 1 fot. 
ROZICKA L.: Viz SRB V. 
RIHA L., SCHORCHT J.: DlouhodoM progn6zy a investil:n[ politika. Investil:ni v-ystavba 

9: 113-118, Praha 1971. 3 obr., 1 tab. 
SABAKA J.: Pr[spevok k znalosti zemepisn-ych pojmov na ZDS. Geografick-y l:asopis 23: 

205-209, BratisLava 1971. 2 diagramy, res. anglo 
SABAKA J.: Vyu:zitie miestnej oblasti pri vyucovani zemepisu. Zbornik a?rirodne vedy 4: 

211-222, Trnav,a, Ped. felk. Univerzity Komenskeho v B'ratislave 1971. 1 tab. 
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SCHORCHT J.: Viz iUHA L. 
SLABOCH V.: Koncepce vyzkumu informacnfho systemu geodezie a kartografie. Geode· 

ticky a kartograficky obzor 17/59: 89-92, Praha 1971. 3 obr. 
SLADEK I.: Vliv meteorologickych cinitelu na zneci!ltE!nl ovzdu!lL Sbornlk CSSZ 76: 

171-180, Praha 1971. 3 tab., 1 graf, lit., res. angl. 
SLAvIKOvA Z.: Pristupy sovietskich ekonomov k vyjadrovaniu efekt1vnosti ul!inkov 

priestoru. Ekonomicky I!asopis 19: 408-424, Bratislava 1971. Res. rus., anglo 
SPURNY' K.: Co bude lidstvo dychat v roce 2030? Vesmir 50: 148-151, Praha 1971. 

2 fot., 2 mp. 
SRB V., KUCERA M., ROZICKA L.: Demografie. Praha, Svoboda 1971. 611 S., tab., grafy. 
STEJSKAL J.: Vyuzit! magnetofonu ke zvy!leni aktivity zakii v zemE!pise. Pi'lrodnl vMy 

ve skole 23: 27-28, Praha 1971-72. 
STRIESKOvA G.: Viz KRIZKOvA M. 
SKVOR V., ZEMAN J.: Organismus nasi ZemE!. Praha, Horizont 1971. 319 s., 11 fot., 

56 obr. 
SPRINCOvA S.: Metody vyzkumu v geografii cestovnlho ruchu. Pi'lrodnl vMy ve skole 

23: 22-25, Praha 1971-72. 2 mp. 
STEPAN J., MiCHAL I.: Nove motivy v ochranE! pi'frody. Vesmlr 50: 35-36, Praha 

1971. 3 fot. 
STEpAN J.: Viz MICHAL I. 
TEZKY' V.: Viz BUBENICEK S. 
TICHY' 0.: Pohyby ZemE! a jejich dusl,edky. Pi'frodnl vMy ve skole 23: 65-68, Praha 

1971-72. 4 obr. 
TICHY 0.: Vyzkum koncepce trojrozmE!rnych pomucek v geografii. Sbornik praci Pi'f

rodovM. fak. Univ. Palackeho v O1omouci, Geografie-Geologie 11: 261-321, 010-
mouc 1971. 22 obr., lit., res. angl. 

VIDLAKOvA 0.: Rozhodovanl 0 zivotnlm prosti'edL Demografie 13: 139-144, Praha 1971. 
VOJTKO J.: Priestorova ekonomika a jej pllsobenie v narodnom hospodlirstve. Zivotne 

prostredie 5: 126-129, Bratislava 1971. 1 fot. • 
VOLOSCUK I.: Viz MICHAL I. 
VORACEK V.: Beitrage zur Regionalforschung und Landschaftslehre. Brno, GO CSAV 

1971. 220 s. Studia Geographlca 17. 
ZAHLAVA F.: Viz DlVILA E. 
ZEMAN J.: Viz SKVOR v. 
ZIKOvA I.: Pruzkum subjektivniho hodnoceni uspory casu cestujlclch. Doprava 13: 

207-217, Praha 1971. Res. rus., nE!m. 

CZECHOSLOVAKIA - CESKOSLOVENSKO 
Generalities .- Obecne prlice 

Administrativni mapa Ceske socialisticke republiky (podkladovlimapa). 1:500000. 
Praha, Cesky ui'ad geodet. a· kartograf. 1971. Formlit 75x110 cm. 

Aktulilnl otazky zivotniho prosti'edI. Praha, Terplan 1971. 21 s., obr. 
BLAZEK M., DEMEK J., MACKA M.: CSSR. Land, Volk - Wirtschaft in Stichworten. 

Wien, Ferd. Hirt 1971. 143 S. . 

* CYHELSKY L.: K otlizce vlivu vyvoje miry vyrobni akumulace na hospodai'sky rust 
v Ceskoslovensku v letech 1948-1966. Statisticka revue 1; 37.,...48, Praha 1970. 
2 obr., 2 tab., res. rus., angl. 

Cisla pro kazdeho 1971. Praha, SNTL 1971. 391 S., tab., grafy. 
DAVIDEK V.: Vysledky sc[tlinl obyvatelstva a sprlivnich reorganizaci v ceskych zemich 

kolem poloviny 19. stoleU. Demografie 13: 335-344, Praha 1971. 1 tab. 
DEMEK J.: Complex of the maps of the natural conditions of Czechoslovakia. Studia 

Geographica 21: 187-191, Brno, GO CSAV 1971. ' 
DEMEK J., STiUDA M. a kol.: Geography of Czechoslovakia. Prague, Academia 1971. 

330 s., 61 obr., 69 fot. v textu, 37 tab., 16 barev. fot. na pI'H., 5 vol. mp. pi'il., rejsti'ik. 
DEMEK J.: Viz BLAZEK M. 
* DOUBRAVA J.: ZemE!pis Ceskoslovenska. Programovy se!lit k vyul!ovlini 0 CSSR v 8. 

rocnlku ZDS. Praha, SPN 1970. 165 s., 26 obr. 
FERIANC J.: Stlstava rpllinovych informacii na Slovensku. Jllarnovane hosp,odlii'stvl I!. 11.: 

19-27, Prana 1971. . 
HANUS J.: Ovahy ke koncepci. a i'lzen( komplexnl pece 0 zivotnl prasti'edf. Ochrana 

pi'lrady 26: 1-6, Praha 1971. 4 fat. 
Hospodlirsky vyvoj Slovenska. Bratislava, Pravda 1971. 174 s., 76 tab., 32 grafd, 

seznam tab. I!es., rus., angl. 
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KUCERA J.: Slovensko na prahu priemyselnej spolo~nosti I. Priroda a spolocnost 20, 
~. 3: 40-45, Bratislava 1971. 4 obr. 

KUCERA J.: Na prahu priemyselnej spolocnosti II. Priroda a spolo~nost 20, ~. 4: 
40-45, Bratislava 1971. 5 obr. 

KUCERA M.: Predb1!:lne vysledky s~ltani lidu, domi'i a byti'i v CSSR 1970. Demografie 13: 
289-301, Praha 1971. 16 tab. 

MACKA M.: Viz BLAZEK M. 
MAJERGOJZ 1. M. (ed.): Cechoslovackaja Socialisti~eskaja Respublika (CSSR). In: 

Majergojz 1. M. (ed.): Ekonomi~eskaja geografija zarube:lnych socialisti~eskich 
stran Jevropy. Moskva, IZd. Moskovs. univ. 1971, s. 132·-173, 3 mp., 1 tab. 

Mapa spravniho rozdelenl CSSR. 1:1000000. 3 vyd. Praha, Kartografie 1971. 48/- 84 em. 
MORCH V.: Koncepce udr:lby a obnovy velkych mel'Hek v CSR. Geodeticky a kartogra

ficky obzor 17/59: 161-164, Praha 1971. 
PILOUS V.: Chranena uzemi u nas a ve svete. Vesmir 50: 259-261, Praha 1971. 4 fot. 
PLESNIK P: Niektore aspekty ochrany prirody a krajiny na Slovensku. Ochrana pl'lrody 

26: 105-108, Praha 1971. 3 fot. 
POKORNY 0.: Poznamky k spravnimu cleneni nasich zemi, zejmena v 18. a 19. stoleti. 

Historicka geografie 6: 195-204, Praha 1971. 
Pl'edb1!:lne vysledky scltanl Hdu, domi'i a byti'i k 1. prosinci 1970 v CSSR. DH 1. Praha, 

SEVT 1971. 214 s., tab. grafy. 
SKOKAN L.: Hospodai'skogeograficke srovnani socialistickych zemi. Pl'irodni v!!dy 

ve skole 22: 191-193, Praha 1971. 5 tab. 
SMRCEK A.: Rada pro :livotnl prostredl pi'i vlade CSR. Ochrana pl'!rody 26: 32-34, 

Praha 1971. 4 fot. 
Statistickli ro~enka Ceskoslovenske socialisticke republiky 1971. Praha, SNTL 1971. 

618 s., tab., grafy, rejstrlk. 
Statisticka rocenka 0 pi'idnim fondu v CSSR podle udaji'l evidence nemovitostL Praha, 

Cesky ui'ad geodet. a kartograf. 1971. 236 s., tab. 
Statisticke pi'ehledy. 12 ~isel rocne. Praha, Orbis 1971. 
STOKLASA J.: Nektere ekonomicke aspekty tvorby zivotnlho prosti'edl. Planovane hospo

darstvi c. 8: 67-76, Pr.aha 1971. 
SIR-IDA M., SPIRYTOVA J.: Ceskoslovenska geograficka literatura v roce 1970. Sbornik 

CSSZ 76: 278-300, Praha 1971. 
STR-IDA M.: Viz DEMEK J. 
Skolni atlas ~eskoslovenskych dejin. 6. vyd. Praha, Kart. nakl. 1971. Format 30x21 em. 
Skolsky atlas ceskoslovenskych dejin. 8. slov. vyd. Bratislava, Slov. kart. 1971. For-

mat 30x21 cm. 
SkolsKy zemepisny atlas Ceskoslovenskej socialistickej republiky. 7. slov. vyd. Bra·· 

tislava, Slov. kart. 1971. Format 30x21 cm. 
SNAPKA J.: Social1sticka vystavba Ceskoslovenska v statistickych pi'ehledech. Pl'!rodni 

v!!dy ve skole 22: 149-152, Praha 1971. 6 tab., 2 grafy. 
• Tschechoslowakei. In: Westermann Lexikon der Geographie, Bd. 4, Braunschweig, 

G. Westermann 1970, s. 680-692. 4 mp., 7 tab. 
VESELY Z.: K predb1!:lnym vysledki'im s~itanL pi'frodni vedy ve skole 22: 228-229, 

Praha 1971. 
VINS A.: PodH statni ochrany pi'lrody na peci 0 :livotni prosti'edL Ochrana pi'irody 26: 

26-31, Praha 1971. 5 fot. 
ZOREK 0.: Oblastni problemy pate petiletky. Planovane hospodal'stvt c. 10: 33-41, 

Praha 1971. 

PHYSICAL GEOGRAPHY - FYZICKA GEOGRAFIE 

Geomorphology - Geomorfologie 

BALATKA B.: Evorze v reciSt! jizerske Kamenice. Sbornik CSSZ 76: 13-24, Praha 1971. 
4 obr., 3 tab., 8 fot., res. angl. 

BALATKA B., CZUDEK T., DEMEK J., IVAN A., SLADEK J.: Geomorfologicka mapa Pav
lovskych vrcM a jejich okoH 1:50000. Praha, Kartografie 1971. 

BALATKA B., SLADEK J.: Obi'l hrnce v i'eciSti doln! Sazavy. Zpravy GO CSAV 8, C. 4: 
1-6, Brno 1971. 

BALATKA B., SLADEK J.: Zavrty v piskoVclCh Jicinske pahorkatiny. Ceskoslovensky 
kras 20: 63-74, Praha 1971. 3 fot., 2 mp., res. angl. 

BLAHA L.: DobSinska ladova jaskyna - 100 rokov od jej objavenia. Slovensky kras 9. 
5-26, Martin 1971. Soube:l. text rus., nem. 
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BUCKO S.: Zr~chlena vodna er6zia v pavodi Nitrice. Geograficky casopis 23: 168-175, 
Bratislava 1971. 2 obr., 1 mp., 1 tab., res. n~m. 

CZUDEK T.: Geomorfologie v~chodni casti Nizkeho Jesenlku. Praha, Academia 1971. 
90 s., 10 obr., 12 fot., 4 mp., res. n~m. Rozpravy CSAV, i."ada mat. a pi."ir. v!!d 81/7. 

CZUDEK T.: Geomorphological regionalization of the western part of Czechoslovakia. 
Studia Geographica 21: 7-20, Brno, GO CSAV 1971. 

CZUDEK T., DEMEK J.: Pleistocene cryoplanation in the Ceska vysocina highlands, 
Czechoslovakia. Institute of British Geographers, Transactions 52: 95-112, Lon
don 1971. 

CZUDEK T.: Viz BALATKA B. 
CINCURA J.: Povrchy zarovnania severnej casU Kremnick~ch vrchov. Geografick~ ca

sopis 23: 176-180, Bratislava 1971. 2 obr., res. n~m. 
DEMEK J. (ed.) : Manual of detailed geomorphological Mapping. IGU Commission 

on Geomorphological Survey and Mapping. Brno, GO CSA V 1971. 380 s., 1 mp. 
DEMEK J.: Viz BALATKA B. 
DEMEK J.: Viz CZUDEK T. 
DROPPA A.: Geomorfologick~ v~skum Liskovskej jaskyne v Liptovskej kotUne. Cesko

slovensk~ kras ,20: 75-84, Praha 1971. 4 fot., 1 mp., res. angl. 
DROPPA A.: Mapa turistick~ch a prlrodn~ch zaujimavosU Slovenska. XV. casf. Krasove 

javy Liptovskeho krasu. Krasy Slovenska 48: 262-265, Bratislava 1971. 1 fot., 1 mp. 
DROPPA A.: Vznik a morfol6gia jaskyne Slobody. Krasy Slovenska 48: 248-253, Bra

tislava 1971. 12 fot. 
GVOZDECKIJ N. A.: Pervyj raz v centre Punkvy. Po Moravskomu Karstu. V Severomorav

skoj karstovoj oblasti. In: Gvozdeckij N. A.: Po zarube~noj Jevrope. Moskva, Izd. 
Moskovs. Univ. 1970, s. 55-84, 9 obr. 

HROMAS J.: Nove objevy v Kon~prusk~ch jeskynich v Ceskem krasu. Ceskoslovensk~ 
kras 20: 51-62, Praha 1971. 2 fot., 3 mp., res. angl. 

IVAN A.: Applied geomorphological map of the Pisarky Basin in Brno. Studia Geo
graphica 21: 33-49, Brno, GO CSAV 1971. 

iVAN A.: Viz BALATKA B. 
JAKAL J.: Morfol6gia a geneza Dobsinskej fadovej jaskyne. Slovensk~ kras 9: 27-40, 

Martin 1971. 3 fot., soubll~. text niml. 
JAKAL J.: Prispevok k poznaniu vzniku krasov~ch priehlbni v Slovenskom krase. 

Geografick~ casopis 23: 305-315, Bratislava 1971. 4 obr., 1 mp., 1 tab., res. nllm. 
KOPECKY A.: Ceskoslovensk4 niveiacnl sit a v~zkum pohybll zemske ki!.ry metodou 

opakovan~ch nivelact Geodetick~ a kartografick~ obzor 17/59: 177'-179, Praha 1971. 
KOSTALIK J.: Geomorfologicke pomery Breznianskej kotl1ny. Geografick~ casopis23: 

181-185, Bratislava 1971. Res. angl. 
KRASOVY sbornik IV. Praha, TIS - Krasov4 sekce 1971.79 s., 5 fot., 2 mp. 
KUBINY D.: Tektogeneza krasovych l1tvarov v Z4padn~ch Karpatoch. Tektogeneza 

ladov~clh jask~ft na Slovensku. Slovensk~ kras 9: 237-247, Martin 1971. 1 mp., 
soube~. text n~m. 

KVITKOvIC J., VANKO J.: St11dium s(icasn~ch pahybov zemskej kOry na Slovensku. 
Geografick~ casopis 23: 124-132, Bratislava 1971. 4 obr., res. n~m. 

* LETOSNIK V.: P1'ispllvek k fyzicko-geograficke charakteristlce pavodi Zehrovky 
a Libuftky ve st1'ednlm PojizeR Acta Universitatis Carolinae, Geographica c. 2: 
15-31, Praha 1970. 1 tab., topograf. 1'ezy, 1 mp., res. franc. 

LOCHMANN Z.: K v~voji kotlin z4padnlho okraje Ceske vysociny. Praha, Academia 
1971. 66 s., 8 obr., 25 fot., 5 mp. p1'n., res. nllm., lit. Rozpravy CSAV, 1'. matemat. 
a p1'ir. v!!d, roc. 81, seA. 5. 

MADtRA E.: Dosavadni stay v~zkumu krasov~ch jevi!. v masivu Kralickeho Sn~~nlku. 
Krasov~ sbornik 4: 31-40, Praha 1971. Res. angl. 

MILAN L.: Durkovsk4 lavina v Nizkych Tatrach. Geografick~ casopis 23: 44-48, Brati
slava 1971. 5 obr . 

• PANOS V.: Die Rolle der Erosionsniveaus bei der Entwlcklung der oberflachlichen 
und unteriridischen Entwasserung des Mlihrischen Karstes. Sbornik praci P1'irodo
v!!d. fak. Univ. Palackeho v Olomouci, Geografie - Geologie 10: 77-127, Olomouc 
1969. 1 mp., lit. 

PASSENDORFER E.: Jak powstaly Tatry. 4. wyd. Warszawa, Wyd. geologiczne 1971. 
278 s., 202 obr., lit. 

PESEK J.: Neogenni ficni sit ve sti."ednich a zapadnich CecMch. Sbornik CSSZ 76: 
1-12, Praha 1971. 3 fot., 1 tab., res. angl. 

pRIBYL J.: V~zkum Harbe!lske jeskynll v Moravskem krasu. Zpravy GO CSAV 4: 3 s., 
Brno 1971. 
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RAJMAN L.: Viz RODA S. 
RODA S., RAJMAN L.: Referat 0 vyskume vertikalnych l'adovych lltvarov v Silickej 

l'adnicL Slovensky kras 9: 249-256, Martin 1971. 2 tab., soubez. text nem. 
SEKANINovA D.: Vztahy mezi hlavnfmi tvary reliefu a hlavnfmi pudnfmi jednotkami 

v sirsf oblasti BHych Karpat. Zpravy GO CSAV 8, c. 5: 1-11, Brno 1971. 3 obr., 
3 profily, res. angl. 

SCHMIDT Z.: TraverUny na Slovensku. Krasy Slovenska 48: 404-409, Bratislava 1971. 
1 fot., 1 mp. 

SLADEK J.: Viz BALATKA B. 
SrARKA V.: Dv,acetiletl Konepruskych jeskynL Krasovy sbornfk IV: 7-16, Praha 1971. 

Res. angl. 
5KVARCEK A.: Zakladne geomorfologicke clenenie Zahorskej nfziny. Geograficky 

casopis 23: 133-136, Bratislava 1971. Res. angl. 
5TELCL 0.: Typological division of karst regions In the Czech SOCialist Republic. 

Studia Geographica 21: 81-89, Brno, GO CSAV 1971. 
TOMA S.: Nova propast na Zlatem koni u Koneprus. Krasovy sbornfk 4: 17-22, Praha 

1971. Res. angl. 
URBANEK J.: Zosuny v oblasti Hornej Lehoty a Sedliackej Dubovej, ich vysvetlenie 

a kontrola. Geograficky casopis 23: 8-30, Bratislava 1971, 17 obr., res. angl. 
VANKO J.: Viz KVITKOVIC J. 
VITEK J.: Na Drevenfk za jeskynemi. Lide a zeme 20: 299-301, Praha 1971. 2 fot. 
VITEK J.: Skalnf lltvary ve vychodn~m okraji Ceske ki'idy. Ochrana pl'frody 26: 189-

191, Praha 1971. 5 fot. 
VOTYPKA J.: Ukazky zvetravani zul Ceskeho masivu. Acta Universitatis Carolinae, 

Geographica c. 2: 75-91, Praha 1971. 5 obr., 10 fot., res. nem. 
ZAPLETAL L.: Geograficky vyklad antropogennlho reliefu Severomoravskeho kraje. 

Sbornik pracl Pi'irodovM. fak. Univ. Palackeho v Olomouci, Geografie Geologie 
11: 49-127, Olomouc 1971. 23 fot. pi'il., 25 kartograf. pi'll., res. angl. 

C lim at 0 log y, H Y d r 0 log y, B i 0 g e 0 g rap h y, P e dolo g Y 
K lim a t 0 log i e, h y d r 0 log i e, b i 0 g e 0 g r ,a fie, p e dolo g i e 

ANYZ F.: Merenf prasneho spadu v zimnfm obdohL Meteorologicke zpravy 24: 119-120, 
,Praha 1971, 2 tab., 1 obr. 

BALATKA B., SLADEK J.: Srazkove a odtokove pomery v Cechiich v hydl'Ologickem 
roce 1970. Sbornik CSSZ 76: 209-218, Praha 1971. 4 fot., 2 diagramy, 1 graf, 
res. angl. 

• BOHAC J.: Pudy vychodnlch Krkonos. Opera Corcontiea 6: 13-23, Praha 1969. 7 obr., 
res. angl. 

CABLIK J.: Vodohospodai'ske planovani a perspektiva zavlah v CSSR. Vodnl hospo
dai'stvl, i'ada A, c. 9: 257-261, Praha 1971. 1 tab. 

DANKOvA H.: Mapa podzemnlho odtoku sti'edni a vychodni Evropy. Studia Geo
graphica 22: 209-220, Brno, GO CSAV 1971. 

DRLlK R.: Regulace reky Moravy v llseku Lanzhot-Hodonfn. Vodni hospodai'stvl, i'ada 
A, c. 6: 169-171, Praha 1971. 7 fot. 

DROPPA A.: Obcasny pramen v Slovenskom rajL Krasy Slovenska 48: 132-133, Brati· 
slava 1971. 2 obr. 

FOLTANOvA D.: Weather Typification and Its Practical Application. Studia Geo
graphica21: 27-33, Brno, GO CSAV 1971. 

FORCHTGOTT J.: Pocasi a cistota ovzdusl vzhledem k clenitosti kr,ajiny. Meteowlogickfi 
zpravy 24: 11-115, Praha 1971. 6 obr., 2 tab. 

FRANKO 0.: Viz KACURA G. 
GYORGY D.: Klimatische Beobachtungen in der Eishlihle von Dobsina in den ersten 

50 Jahren nach der Entdeckung. Slovensky kras 9: 163-169, Martin 1971. Soubez. 
text ces. 

HERLE J.: Poti'eba vody pro obyvatelstvo. Vodni hospodai'stvi, rada B, c. 9: 253-256, 
Praha 1971. 3 obr., 4 tab. 

HLADKY J.: K rajbnisaci povodnovych situaci na uzemi CSR pro poti'eby povodnove 
ochrany. Studia Geographica 22: 221-246, Brno, GO CSAV 1971. 

HORAK J.: Westliche Tatra - Geobiozlinosen del' oberen Wald- und Krummholzgrenze. 
Praha, Academia 1971. 47 s., 4 obr., 12 fot., 2 tab. pi'll., res. angl., lit. Pi'frodo
vedne prace llstavu CSAV v Brne, c. 5. 

HROMAS J.: tadove a paladove jaskyne v Ceskej socialistickej republike a ich ochra
na. Slovensky kras 9: 225-236, Martin 1971. Soubez text nem. 
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• HYDROLOGlCKt: pomery Ceskoslovenske soeialistieke republiky. Dn 3. Praha, Hydro· 
met. l1stav 1970. 305 s., obr., tab., 16 mp. pI'Il., res. rus., ang1. 

JANECEK M.: Viz PAsAK V. 
KACURA G., FRANKO 0.: Minerl:ilnf vody Ceskoslovenska. Vesmir 50: 111-114, Praha 

1971. 1 mp. 
KALVODA J.: Drobne tvary povrehu snehove pokryvky hlavniho hl'ebene Tater. Sbornik 

CSSZ 76: 146-150, Praha 1971. 9 fot. 
KOURIL Z.: Rezim podzemni vody pl'i vyhodnoeovani ~erpaeieh zkouSek na zaklade 

~ar vydatnosti. StudLa Geographiea 22: 165-167, Brno, 00 CSAV 1971. 2 obr., 
res. ang1. 

KREGMER V., PERINA V.: Vieeu~elove vyuziti lesu, jeho problematika a efekty z hle
diska vodohospodal'skyeh @inkfi lesfi v CSSR. Oehrana pl'irody 26: 129-132, 
Praha 1971. 3 fot. 

KRIPPEL E.: Postglaeialny vyvoj vegetaeie vyehodneho Slovenska. Geografieky ~asopis 
23: 225-241, Bratislava 1971. 2 tab., 7 graffi, 5 mp., res. nem. 

KRIZ H.: Metody rajonizaee podzemnieh vod. Studia Geographiea 22: 199-207, Brno, 
GO CSA V 1971. Res. ang1. 

KiUZ H.: Potamoiogle povodi ceskoslovenske Odry. Praha, Hydromet. ustav 1971. 
147 s., 121 obr., 77 tab., lit., res. rus., nem. 

KiUZ H.: Regionalizaee podzemnieh vod na uzemI CSR. Sbornik CSSZ 76: 81-95, 
Praha 1971. 13 graffi, 1 mp., res. ang1. ' 

KRIZ H.: Rezim podzemni vody v jimaeim llzemi brnenskeho vodovodu v leteeh 
1968-1970. Zpravy GU CSAV 8, c.2: 2-9, Brno 1971. 3 obr., 2 tab., 3 graf. pl'Il., 
Des. ang1. 

KiUZ H. (ed.): Sbornik referatfi· hydrologieke konferenee 6. 10. 1971. Brno, GO CSAV 
1971. 250 s. Studia Geographiea 22. 

KRIz H.: Statistieke zhodnoeeni nejdelSlho pozorovani podzemnieh vod CSSR. Vodo
hospodl:irsky casopis 19: 545-571, Bratis1ava 1971. 

KUBAT K.: Ledove jamy a ex;h,al,aee v Ceskem sti'edohoi'i II. VlastiVledlllY sbornik Lito
mericko 8: 67-89, Litomei'ice 1971. 4 obr., 5 t.ab., lit. 

* KUBAT K.: Rozsii'eni nekteryeh druhu rostlin v Ceskem sti'edohoi'L Fytogeografieka 
studie. Litomel'iee, Okresni vlastived. muzeum 1970. 171 s., 80 mp., res. nem., lit., 
rejstl'iky. 

LEDNICKY V., NEKOvAR I., PITtNER I.: V'etrne pomery Ostravy. Meteorologicke zprl:ivy 
24: 127-130, Praha 1971. 6 obr., 5 tab. ' 

LOZEK V.: Vyvoj pl'irody jiznieh Ceeh v nejmladsi geologieke minulosti. Sbornik pro 
oehranu ,a tvorbu pl'irodniho prosti'edi 3-4: 68-73, Praha, Terplan 1971. 

LOZEK V.: Viz VASATKO I. 
LUKNIS M.: Rozloz.enie drevin vo vzfahu k nadmorskej vyske na jurskyeh vrehoen 

v Malyeh Karpatoeh. Geografieky casopis 23: 118-123, Bratislava 1971. 1 mp., 
1 graf, res. ang1. 

MACHYCEK I.: Analyza zakladnieh klimatologiekyeh prvkfi metodou izopletovyeh 
diagramfi. Sbornik praei pi'irodoved. fak. Univ. Palaekeho v Olomouei, Geografie 
_ Geologie 11: 129-142, Olomoue 1971. 7 obr., 4 tab., res. ang1. . 

MACHYCEK I.: Hodnooeni klimatu meteorologieke staniee Albreehtiee-Zary z hlediska 
komplexni kl1matologie. Sbornik praei pi'irodovE!d. fak. Univ. Palaekeho v 010-
mouei, Geografie - GeologMl 11: 143-161, Olomoue 1971. 3 grafy, 3 diagramy. 
4 tab., res. ang1. 

MACHYCEK J.: Nektere dynamieko-klimatologieke aspekty klimatu meteorologieke 
stanioe Albreehtiee-Zl:iry. Sbornik praei Pi'lrodoved. fak. Univ. Palaekeho v 010-
mouei, Geografie - Geologie 11: 163-177, Olomoue 1971. 3 tab., 13 graffi, 
res. ang1. 

MATOUSEK A.: Interpretaee leteekyeh, teplotnieh a radarovyeh snimkfi v hydrologil. 
Studia Geographiea 22: 39-54, Brno, GO CSAV 1971. 

MICIAN t.: Na~rt pedogeografiekej regionalizacie Zl:ihorskej niziny. Geografieky ~a
sopis 23: 142-145, Bratislava 1971. 1 mp., res. nem. 

MIDRIAK R.: padne vlastnosti destrukcnyeh foriem v subalpinskom a alpinskom stupni 
Belanskyeh Tatier. Geografieky casopis 23: 316-338, Bratislava 1971. 7. obr., 
11 tab., res. ang1. 

MIHAL J.: Voda - narodne bohatstvo spolo~nosti. Vodni hospodai'stvi, i'ada A, c. 6: 
172-175, Praha 1971. _ 

MiCHAL I.: Charakteristika teplotniho rezimu vegeta~nieh stupnu v Ceskem masivu 
a Karpateeh. Meteorologieke zpravy24: 21-27, Praha 1971. 5 tab., 2 grafy, res. 
rus., ang1. 
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MUNZAR J.: To the control of the Emissions of harmful comustion product in the 
North Bohemian Lignite Basin from the cUmatological point of view. Studia 
Geographica 21: 51-65, Brno, GO CSAV 1971. 

MUNZAR J.: Znehodnocovlini klimatu priimyslove oblasti Severozapadnich Cech antro
pogennlml vlivy. Zpravy GO CSAV 8, ~. 4: 6-17, Brno 1971. 

NEKOvAR J.: Klimatlcke podminky zne~istovani ovzdusl na Ostravsku. Ochrana ovzdusi, 
pi'H. ~as. Vodni hospodl!.i'stvl, fada B, ~. 9: 135-144, ~. 10: 148-152, Praha 1971. 
6 obr., 15 tab. 

NEKOvAR J.: Viz LEDNICKY V. 
NETOPIL R.: Ke klasifikaci pramenii podle variability vydatnostL Studia Geographica 

22: 145-150, Brno, GO CSAV 1971. Res. ang!. 
NETOPIL R.: 0 moZnostech hydrologickeho vyzkumu na sti'ednich skolach. Pi'frodni 

vl:!dy ve skole 22: 27-31, Praha 1971. 7 obr. 
NOV AKOV A E.: Pi'lsp~vek k srliZkovym pom~riim v jiZnlch CecMch. Meteorologicke 

zpravy 24: 94-97, Praha 1971. 4 grafy, 2 tab. 
OPRAVIL E.: tPi'fspevek k paleobiogeografii lldolnf nivy na jimf Morav~. Zpravy GO 

CSAV 8, C. 5: 12-16, Brno 1971. 1 obr., res. nem. 
OTRUBA J.: Meteorologicke podmienky a zaladnenie v Demanovskej ladovej jaskyni. 

Slovensky kras 9: 193-211, Martin 1971. 3 obr., 2 tab., souMZ. text anglo 
PAPEZ A.: Vztahy mezl synoptickyml situacemi a zne~iStenim vzduchu v Kopistech 

u Mostu. Meteorologicke zprlivy 24: 37-40, Praha 1971. 
PAsAK V., JANECEK M.: Vliv klimatu na rozsii'eni vl.!trne ercize v CSSR. Meteorologicke 

zpravy 24: 67-69, Praha 1971. 5 obr., 1 tab. 
PELIKAN V.: Resenl vztahu podzemnlch a povrchovych vod v udolf Dyje leteckym snim

kovlinim. Studia Geographlca 22: 55-64, Brno, GO CSAV 1971. 
• PELISEK J.: Die vertlkale Bodenzonalitat der Westkarpaten in der Tschechoslowakei. 

Pedology, serie C, 18: 49-62, Bucharest 1970 . 
• PELIsEK J.: Zakonomernosti I ciharakteristika vysotnoj pocvennoj zonalnosti v CeC'ho

slovakl!. Po~vovedenije ~. 6: 18-24, Moskva 1970. 
PERINA V.: Viz KRECMER V. 
PETROVIC S., SOLTIs J.: Dynamickli kUma vybranych miest v Stredoslovenskom kraj!. 

Meteorologlcke zpravy 24: 50-67, Praha 1971. Tab. 
PETROVIC S., SOLTIs J.: Stru~na mikroklimatickli charakteristika DobSinskej ladovej 

jaskyne. Slovensky kras 9: 41-56, Martin 1971. 2 tab., 1 obr., souM~. text n~m. 
PILOUS V.: Krkonosske vodoplidy. Lide a zem~ 20: 497-501, Praha 1971. 2 fot., 1 mp. 
pISEK J.: Pi'ehled fyzicko-geografickych pomerft llzemi Ti'esina se zi'etelem k vege

ta~nimu krytu. Sbornik praci Pi'frodovl:!d. fak. Univ. Palackeho v Olomouci, Geogra
fie-Geologie 11: 199-215, Olomouc 1971. 10 obr., res. nem. 

plSE J.: Vyznam hydrologie pro studium procesli denudace v krasovych oblastech. 
Studia geographica 22: 139-144, Brno, GO CSAV 1971. 

PITNER J.: Viz LEDNIGKY V. 
PLAINER J.: NadrZ StHary - vodni zdroj pro povodi Radbuzy. Vodni hospodarstvi, i'ada 

B, ~. 7: 186-190, Praha 1971. 3 obr., 5 tab. 
PLECHAc V.: Hospodai'eni s povrchovou vodou v CSR v letech 1960-70. Vodni hospo

dlii'stvl, fad a B, c. 7: 181-185, Praha 1971. 10 tab. 
PLECHAC V.: Progn6zy dlouhodoMho rozvoje vodniho hospodai'stvi CSR. Vodnf hospo

dai'stvi, i'ada A, c. 8:211-214, Prllha 1971. 3 tab. 
PLECHAC V.: Smery rozvoje vodniho hospodlifstvl zemi RVHP. Vodni hospodlii'stvi, 

fada A, c. 4: 91-95, Praha 1971. 16 tab. 
PLESNiK P.: Horna hranica lesa vo Vysokych a Belanskych Tatrach. Bratislava, Vyd. 

SAV 1971. 238 s., 97 obr., 22 barev. obr., 6 mp. pi'i!., 5 tab., res. n~m., lit. 
PLESNiK P.: K ochranlirskym problemom v Malej Fatre. Cs!. ochrana prirody 11: 

141-156, Bratislava, Slov. (istav pamlat. starostlivosti a ochrany prfrody 1971. 
7 fot., res. rus., n~m., ang!. 

PLESNIK P.: K otazk'e biogeografickeho vyskumu na skolach. Pi'irodni vl:!dy ve skole 
22: 68-71, Praha 1971. 5 obr. 

PLESNIK P.: Prehlad vegetacnych pomerov Zlihorskej niZiny. Geograficky ~asopis 23: 
146-149, Bratislava 1971. Res. n~m. 

PORUBSKY A.: Vhodnost rie~nych niv Popradu, Torysy a Ondavy lieZacich vo flyso
vych plismach, pre ziskanle vodnych zdrojov. Geograficky ~asopis 23: 266-276, 
Bratislava 1971. Res. franc. 

POUPE J.: Umlrajicl lesy volaji 0 pomoc. Ochrana pi'lrody 26. 157-·159, Praha 1971. 
1 fot., 3 tab. 
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PULINA M.: Typy ladu v tatransktch jaskyniach. Slovenskt kras 9: 57-74, Martin 
1971. 13 obr., souM!. text rus. 

QUITT E.: Kl1matickii oblasti Ceskoslovenska. Brno, GO CSAV 1971. 84 s. Text l!es., 
angl., n~m., rus. Studia Geographica 16. 

RANDIK A.: Mapa turisUckych a prirodntch zaujimavost( Slovenska. XIII. Ra!ielinlskli 
na Slovensku. Krdsy Slovenska 48: 70-73, Bratislava 1971. 1 mp. 

RANDIK A.: Rozslrenie a ochrana medveda hnedeho [Ursus arctosJ v Ceskoslovensku. 
Csl. ochrana prirody 11: 231-256, Bratislava, Slov. 11stav pamiat. starostl1vQsti 
a ochrany prirody 1971. 10 obr., 6 tab., res. rus., n~m., angl. 

SLADEK I.: Klimatickii aspekty znel!i!it~ni ovzdu!ii. Sbornik CSSZ 76: 96-107, Praha 
1971. 3 obr., 3 tab., lit., res. angl. 

SLADEK J.: Viz BALATKA B. 
SOFRON J., STEpAN J.: Vegetace !iumavsktch karQ. Praha, Academia 1971. 57 s., 18 obr., 

4 tab., res. n~m., lit. Rozpravy CSAV, i'ada matemat. a pi'ir. v~d, rol!. 81, se!i. 1. 
STEHLIK 0.: Erose pQd proudici vodou na I1zeml okresu Bruntdl. Studia Geographlca 2,2: 

103-120, Brno, GO CSAV 1971. 
SOLTIs J.: Viz PETROVIC S. 
STEpAN J.: Viz SOFRON J. 
TARABA J.: Re!lm podzemni vody v I1doU i'eky Moravy mezi Bzencem a VeseUm nad 

Moravou. Studia Geographica 22: 175-198, Brno, GO CSAV 1971. 3 obr., res. angl. 
TICHt J.: Uplatn~ni ekologie pi'i zlep!iovdni vodnlho re!imu krajiny. Zivotne prostredie 

l!. 3: 142-143, Bratislava 1971. 
VANECKOvA L.: Vysledky m~l'enl teplot jako scuMst fytogeoglrafickych vyzklllmQ 

v MOl'avskem krasu. Zprdvy GO CSAV 8, l!. 5: 16-28, Hrno 1971. 4 obr., tab. 
VASATKO J., LOZEiK V.: K ipostglacidlnimu vyvoji malakofauny Pavlovsktcih vrchl't. 

Zprl!.vy 00 CSAV 8, l!. 4: 20-24, Brno 1971. 1 obr., 1 tab., res. nem. 
VLCEK V.: Pl'isp~vek k reg!onal1zaci povrchovtch vod v CSR, StudLa Geographica 22: 

121-138, Brno, GO CSAV 1971. 
VOLOSCUK I.: Vegetal!nd stupnovltosi Krivanskej Malej Fatry. Sbornik pro ocihranu 

a tvorbu pi'irodnlho prosti'edi 3-4: 53-61, Praha, Terplan 1971. . 
VOSKAR J.: Retrospektlvy a perspektivy vlka na vtchodnom Slovensku. Oahrana pl'lrody 

26: 81-84" Praha 1971. 6 obr. 
WIESER S.: Jezera v Krkono!ilch. Turista 10: 320-321, Praha 1971. 2 fot. 
ZA'l'KO M.: Hydrogeografickd charakteristika Zdhorskej nlfiny. Geograflckt oosopis 23: 

137-141, Bratislava 1971. ,2 tab., res. n~m. 

HUMAN GEOGRAPHY - HOSPODA~SKA GEOGRAFIE 

Population and Settlements - Obyvatelstvo a sidla 

ANDRLE A., MARTINEK J.: Dlouhodobt vtvoj bytovli vtstavby v CSSR. StatisUka 
l!. 9-10: 372-386, Praha 1971. 13 tab. 

ANDRLE A., POJER M.: Vtvoj bytoveho fondu v letech 1961 a! 1970. Investil!nl vtstavba 
9: 218-223, Praha 1971. 8 tab. 

BAJGER L.: Ostravsko po druM sv~tove valce 1945-1948. Obyvatelstvo a pracovni trh. 
Ostrava, Profil 1971. 181 s., tab., 16 grafQ, 5 pi'U. 

BAKALA J.: Komentiii' k Mddn[ 0 pol!atcich m~sta FrYdku. Casopis Slezskeho muzea, 
serle B, 20: 111-130, Opava 1971. Res. n~m. 

BARTON M.: Zivotnl prosti'edi a I1zemnl rozvoj Ostravy. Zlvotne prostredie 5: 28-32, 
Bratislava 1971. 1 obr., 3 fot. 

BICIK I., HAMPL M., KRAJICEK L.: Ekonomickogeograficky terennl vtzkum malych 
oblasti. Pi'lrodni vMy va !ikole 22: 188-191, Praha 1971..1 fot. 

BLAZEK M.: Urbanlzace v CSSR v letech 1950-1970. Llde a zem~ 20: 411-414, Praha 
1971. 3 fot., 1 mp. 

BURES 0.: Viz PAVLO J. 
CAREK J.: Pi'lsp~vky k d~jindm dolovdnl na I1zemi Prahy. Pra!sky sbornlk hlstoricky 7 

[1972J: 129-153, Praha 1971. Res. n~m. 
CERNt E.: Zanikle sti'edov~ke osady na Drahanske vysol!in~. VMa a zivot 16: 217-219, 

Praha 1971. 3 obr. 
DAVtDEK V.: Co bylo pi'ed Prahou, Vy!iehrad 1971. 242 s., obr., fot., tab. 
DAVIDEK V.: Zemilpls Prahy do romdnske vtstavby pra!skeho hradu. Sbornlk CSSZ 

76: 108-121, Praha 1971. Res. n~m. 
DAVIDEK V.: Zem~pis Prahy za romdnske vystavby pra!skeho mesta. Sbornlk CSSZ 76: 

191-202, Praha 1971. 1 obr., res. nem. 
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• Dejiny mesta Pi'erova I. Pi'erov, Mestsky NV 1970. 302 s., 23 fot., obr. 
DURPEKT Z.: Vztah prumyslu k mestum a osfdlenL Urbanismus a iizemnf planovanf 

c. 2: 53-58, Brno 1971. 2 obr. 
DURPEKT Z.: Zivotnf prosti'edf nasich mest. 2ivotne prostredie 5: 130-134, Bratislava 

1971, 12 obr., 2 tab. 
FENDR!lJH A.: K problematice osfdlenf Krusnohoi'f. Planov.ane hospodai'stvf c. 12: 84-90, 

Praha 1971. 1 grr.af. 
FRIC D.: pnroda na iizemf Prahy a okolL Lide a zeme 20: 419-423, Praha 1971. 

3 fot., 1 mp. 
HAJEK Z.: Developpement de la populatlon en Moravie du Sud. In: Hajek Z. (ed.): 

Les reginos peu industrialesees des pays industriels. Brno, GO CSAV 1971, s. 101 
-115, 8 tab., res. ces. 

HAJEK Z.: Les sources de travail et la migration selective de la population du point 
de vue regionale. Studia Geographica 21: 99-107, Brno, GO CSAV 1971. 

HAMPL M.: Viz BICIK I. 
HAVELKA J., VACHEL J.: Socialni politika a vyvoj zivotnf iirovne v CSSR. Praha, Ho

rizont 1971. 62 S., tab. 
HAVLIK V.: Navrh dlouhodobeho vyvoje osfdlenf a jeho spolecensko.,ekonomickych 

dilsledkil v soustave praci na progn6zach a dlouhodobem vyvoji narodnfho hospo
darstvi v CSSR. Ozemni planovani 5, C. 5-6: 12-14, Praha 19'71. 

JEsATKO V.: K populacnimu problemu v CSSR I. Planovane Ihospodai'stvf c. 12: 21-32, 
Praha 1971. 
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Die Fremdimverkeihrwnen urn Olomouc. Zweite Studie. Olomouc als Standort 
der gesamtstaatlichen Gartenbauausstelungen. Soornik praci prirodov1!d. fak. Univ. 
Palackeho . v Olomouci, Geografie-Geologie 11: 217-259, momouc 1971. 15 obr •• 
res. ces., franc. 



STORKAN L.: Rozvoj dopravy do roku 1975. Planovane hospodai'stvi c. 10: 19-26, 
Praha 1971. 

SUBR J.: Viz VITVAR B. 
TEKLY V.: Splavneni Labe do Pardubic. Lide a zeme 20: 554-556, Praha 1971. 2 fot., 

1 mp. 
TYL 0.: Problemy naseho vodniho hospodarstvL Pi'irodni vedy ve skole 22: 71-74, 

Praha 1971. 3 obr. 
UJHAZY K.: Investicna vystavba v 5. patrocnici. Investicni vystavha 9: 195-202, 

Pralha 1971. 
VALENTOVIG A.: Nove koncepcie l'ekreacie v podhorsk,om osidleni na Slovensku. 

Krasy Slovenska 48: 374-377, Bratislava 1971. 1 fot., 1 mp. 
VITVAR B., SUBR J.: Ozemni specializace <l kooperacni vazby v horskych a podhor

skych ob],astech. Ekonomika zemedielstvi 10: 361-363, Praha 1971. 
Vodne elektrarne v CSSR. 1:750000. Bratislava, Slov. kart. 1971. (Pro Vzykumny 

ustav energetickY.) 
ZAHALKA J.: Nektere aspekty stavebni vyroby. Ekonomika stavebnictva 6: 144-147, 

Bratislava 1971. 1 obr., 3 tab. 

REGIONAL WORKS - REGIONALNI PRAcE 

Landscape and Regionalization - Krajin,a a regionalizace 

ANDRAS I J.: Strbske Pleso, Podbanske. Bratislava, Sport 1971. 66 S., 1 mp. pri!. 
ANDRASI J.: Tatranska Kotlina, Zdiar-Javorina. Bratislava, Sport 1971. 69 s., 1 mp. pril. 
BALATKA B.: Odolim Kamenice Palackeiho stezkou. Lide a zeme 20: 145-148, Praha 

1971. 2 foOt., 2 mp . 
• BA50VSKY 0.: A Contribution to the Study of the Central Places oOf Orava. In: Iva

nicka K. (ed.): The Analysis Qf Economic Territorial Nuclei of Slovakia. Bratislava, 
SPN 1970, s. 57-77 tlext ces., ang!. 4 mp., 3 tab., 1 graf. 

BASOVSK~' 0., ZEMKO J.: Contributi'on to the Study of the Lowest Links of the Admilli· 
str.atlve System of Slovakia I( Exemplified by the District of Levice). In: ,Ivani.cka 
K. (ed.): Problems of Develupment of Rural Space Economy, s. 89-111, Bratislava, 
SPN 1971. 9 ubr., soubez. text slov. 

BENES J.: Ceske stfedohoi'L Turista 10: 152-154, Praha 1971. 1 fot . 
• BEZAK A.: Central Places System in thH Region of Upper Hron. In: IvaniCka K. (ed.): 

The Analysis of Econ.omic Territorial Nuclei of Slovakia. Bratislava, SPN 1970, 
s. 157-174, text ces., ang!., 3 obr., 6 tab. 

BLATTNY C.: Cesty a necesty v chranenyc'h krajinnych ob],astech. Veda a zivoOt 16: 
395-401, Praha 1971. 7 fot. 

BLAZEK M.: Pl10blemes des regions sous-developpees de la Republique S.ocialiste Te-he
que. In: Hajek Z. (ed.): Les regions peu industrialisees des p,ays industriels. Brno, 
GO CSAV 1971, s. 9-18. 

BOHACIK L.: Mala Fatra od jihu. Turista 10: 195-196, Praha 1971. 
BOHUS I.: Spisska Bela a Tatry. Krasy Sl.ovenska 48: 388-391, Bratislava 1971. 7 f.ot. 
BROZEK B., DVORAK J.: Ge.omorfoloOgicke, hydrogeologicke a geochemicke pomery 

Statni pril10dni rezervace "Soos" u Frantiskovych Lazni. Cs!. .ochrana prirody 11: 
157-193, Bratislava, Slov. llstav pamiat. star. a oc'hrany prlrody 1971. 15 .obI"., 
8 tab., res. rus., nem., ang!. 

BURIANEK F., PILAR J., STEHLIK 1.: Klatovy. Praha, Svep.omoc 1971. 92 5., 60 fot. 
v textu. 

CAGAN J.: Slovenska lesopusi. Bratislava, Slavin 1971. 177 5., fot. 
CAPUTA A.: Statna prlrodna reZlervacia Vefky Bab - studijni objekt IBP. Ochrana 

prfrody 26: 206-207, Praha 1971. 1 fot. 
DENES L.: Hlin>ecka prie'hrada. Lide a zeme 20: 458-461, Pralha 1971. 1 obr., 2 fot. 
DlMITROVSKY K., VESECKY J.: Problematika zivotnlho prostredl v SHR a HDBS. Sbor

nik pm ochranu a tvorbu pi'irodniho prostr8dl 3-4: 34-40, Prana, Terplan 1971. 
Res. nem. 

DVORAK J.: Viz BROZEK B. 
EBERHARD E.: SUitnl Gchrana prfrody v JilYJmoravs,;,em kraji. Ochrana pl',fody 20: 

239-243, Pr.aha 1971. 2 fot. 
FELBER R., CHALUPECKY I., KLUBERT S., KRES-:tAN S.: Levoca a okolie. Kosice, Vy

chodoslov. vyd. 1971. 151 s., fat., 1 mp. pfi!., res. n8m., matT. 
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FRICovA H.: Soutok Labe s Vltavou. Pi'lrodni vlldy ve skole 22: 234-235, Praha 1971. 
1 obr. 

GREGORCIK J.: Pl'oblematika brnenskeho mestskeho regionu. Ozemni planovani c. 1-2: 
12-16, Praiha 1971. 3 obr . 

• HAJEK Z. (ed.): Les regions peu industrialisees des pays industriels. 11errie colloque 
franco-tchecoslovaque, Brno - Septembre 1970. Brno, GO CSAV 1971. 249 s., tab., 
mp., text franc., res. ces. Studia geograpihica 20. 

HLAVACEK K.: Informacni soustavaa regionalismus. Urbanismus a llzemni pIanovani 
c. 4: 158-162, Brno 1971. 

HORAKOVA M.: Turiec- srdce Slovenska. Turista 10: 306-309, Praila 1971. 5 fot. 
CHALUPECKY 1.: SpiSska Nova Yes a okolie. Kosice, Vychodoslov. vyd. 1971. 118 s., 

fot., 2 mp. prH., res. nem., mad'. 
CHALUPECKY 1.: Viz FELBER R. 
IVANICKA K I(ed).: Problems of Development of Rural Space Economy. Bratislava, 

SPN 1971. 231 s., obr., fot., mp., tab., 5 vol. prfi., souM~. text slov. Acta Geographi
ca Universitatis Comenianae, Economico-Geographica Nr. 10. 

IVANICKA K.: Regionalny kontext stredneho Slovenska. Geograficky casopis 23: 
109-117, Bratislava 1971. 3 mp., res. angl. 

rVANICKOvA A.: Problems of Transformation of the Use of SoH Fund in West-Slovakia 
.as Exemplified on the Village of Horne Oresany. In: Ivanicka K ,(ed.): P['oblEnns 
of Development of Rural Space Economy, s. 175-189, Bratislava, SlPN 1971. 4 mp., 
soube~. text slov. 

JANACIK P.: Niektore poznatky z Inventarizacneho vyskumu v ahranenej krajinnej 
oblasti Mala Fatra. Geograficky casopls 23: 186-191, Bratislava 1971. 3 fot., 
res. angl. 

K problematice ~ivotniho prostI'edi v Ostrave. Sbornik pracL Ostrava, Profil 1971. 
155 S., obr., fot., tab. 

[,AD;,EC M.: Transformation ipl'ocess of the Bratislava MetropOlitan Area· after the 
Example o.f Podrunajske Biskupice. In: Ivanicka K. (ed.): Problems of Development 
of Rural Space Economy, s. 113-136, Bratislava, S'PN 1971. SouM~. text slov. 

KLUBERT S.: Viz FELBER R. 
KORCAK J.: Classification des regions sous-developpees. In: Hajek Z. (ed. J: Les re

gions peu industrialisees des pays industriels. Brno, GO CSAV 1971, s. 31-39. 
Res. Ces. 

KRAL V.: Krkonossky narodni park po 20 letech. Lide a zeme 20: 386-389, Praiha 
1971. 4 fot. . 

KREJCI J.: Vyvoj pruchodni funkce Moravske brany. Folia facultatis scientiarum 
naturalium Universitatis Purkynianae Brunensis. Geograpnia XII, 3. Brno 1971. 
70 s., 2 mp., res. nem. 

KREstAN S.: Viz FELBER R. 
KRKAVEC F.: Opavsko. Opava, Komise cestovnlho ruchu ONV 1971. 24 s., 16 barev. 

fot., 1 mp. 
MARIOT P.: Kovacske kopce. Priroda a spolocnost 20, c. 1: 20-21, Bratislava 1971. 
MARIOT P.: Vihorlat - oaza ticiha. Priroda a spolocnost 20: 52-55, Bratislava 1971. 

4 fot. 
MAZOR E.: Geograficka rajonizacia CSSR. Geograficky casopis 23: 100-103, Brati

slava 1971. Res. nem. 
MUNZAR J.: Milesovka, kralovna podivneho kraje. Lide a zeme 20: 246-249, Praha 

1971. 2 fat. 
NOVY R.: Hospodai'sky region Prahy na prelomu 14. a 15. stoletf. Ceskoslovensky 

casopis ihistoricky 19: 397-418, Praha 1971. 2 tab., 1 mp., res. nem. 
OLSANSKA E.: Naucna stezka na Rejvizu. Turista 10: 279-280, Praha 1971. 3 fat., 

1 mp. 
PETRICEK V.: Pi'ipravovana cihranena krajinna oblast Ceske stredohoi'i. Ochrana pri

rody 26: 208-214, Praiha 1971. 8 fat., 1 mp. 
PILAR J.: Viz BURIANEK F. 
PLESNIK P.: Hlavne llzemne celky Zahorskej niz.iny. Geograficky c.asopis 23: 150-155, 

Bratislava 1971. 1 mp., 1 profil, res. nem. 
POKORA J.: Biotechnicka rekultivace krajiny devastovane tl:lzbou surovin. Zivotne 

prastredie 5: 203-209, Bratislava 1971. 6 fat. 
PREDBEZNE vysledky scitani lidu, domu a bytii v race 1970 v Jihomoravskem kraji. 

Dil 1, 2. Brno, Krajs. odd. CSO 1971. 748, 798 S., tab. 
ROCEK Z.: Chranena krajinna oblast Orlicke hory a jejl problemy. Ochrana pi'irody 

26: 70-71, Pralha 1971. 6 fot. 
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SEKO L.: Foval2:ska energeticka kaskada ako namet pre 5pecialnu geograficku exkurziu. 
Zbornik Pril'odne vedy 4: 223-245, Trnava, Ped. fak. Univerzity Komenskeho v Bra
tislave 1971. 6 tab., lit 

SLEPIGKA A.: Metodika "Studie zivotniho prosti'edi ve venkovskem prostoru" jako 
pi'iklad spoluprace vyzkumu s praxL Vystavba a amhitektura C. 7: 3-7, Praha 
1971. 

• STATISTICKA rocenka mesta Brna. Brno, Cesky statisticky ui'ad 1970. 297 s., obr., 
tab. 

STEHLIK L.: Viz BURIANEK F. 
STEPAN J.: Biologicky plan krajiny a uzemni planovanL Zivotne prostredie 5: 65-68, 

Bratislava 1971. 2 tab., 1 m,. 
STEPAN J.: Negativni vlivy na pi'irodu a krajinu na Sumave. Chranena krajinna oblast 

Sumava, Zpravodaj 12: 3-8, Ceske Budejovice 1971. 2 fot., 1 mp., res. nem. 
SOLA J.: Nejstarsi mapy Orlickyeh !hor. Listy Orlickeno muzea 6: 15-16, Chocen 1971. 
VESECKY J.: Viz DIMITROVSKY K. 
ZEMKO J.: Viz BASOVSKY O. 
ZLATNIK A.: Ekologie krajiny - obor, zpiisob posuZDvani, pracovni tema nebo pro

gram? Sbornik pro ochranu a tvorbu pi'irodniiho prostredi 3-4; 18-20, Prana, 
Terplan 1971. 

21GRAI F.: Forming OIf the Cultural Landscape of Liptov in the Past and foday. In: 
lvanicka K. (ed.): Problems of Development of iRural Space Economy, s. 137-15·1, 
Bratislava, SiPN 1971. 5 obr., 2 mp., soube~. text slav. 

Guide-books and Maps - Priivodee a mapy 

ANDRAS I J.: Stary Smokovec. Bratislava, Sport 1971. 76 s., 1 mp. pm. 
ANDRASI J.: Tatranska Lomnica. Bratislava, Sport 1971. 67 s., 1 mp. pi'i\. 
AUTOATLAS CSSR. 1: 400 ODD. 1 slov. vyd. Bratislava, Slov. kart. 1971. Format 

25 x 15 cm. 
AUTOKARTE der Tschechoslowakei. 1: 750 ODD. 4 vyd. Praila, Kartografie 1971. Format 

56 x 110 cm. 
AUTOKEMPINKY CSSR. 1: 1000 ODD. 1. ces. vyd. Praha, Kartografie 1971. Format 

50 x 100 em. 
AUTOMAPA CSSR. 1:750 ODD. 5. vyd. Praha, Kartografie 1971. Format 56 x 110 cm. 
BIELE Karpaty. Sub~r turistickych map. 1: 100 ODD. 2 rozsii'. vyd. Bratislava, Slov. kart. 

1971. Format 42 x 51 em. 
BRATISLAVA, hlavn! mesto Slovenskej socialistiekej republiky. Orientacny plan 1: 

10 ODD. Bratislava, Slov. kart. 1971. Format 90 x 105 em. 
BRNO. Orientacni plan 1: 15 ODD. 8. vyd. Praha, Kartografie 1971. Format 21 x 13 em 

slo2:. 
CERNlK A.: Viz KRAUS A. 
GESKE: Budejovice - automapa. 1: 200 DOD. 2. vyd. iPraha, Kartografie 1971. Format 

52,5 x 44 em. 
CESKOBUDEJOVICKO. Soubor turistickyclh map 1: 100 DOD. 2 vyd. Format 44,5x73,5 em. 
GESKOSLOVENSKO. Automapa 1: 1 000 ODD. Cizojazycna vyd. v mutaci rus., nem., 

franc. a ang1. Bratislava, Slov. kart. 1971. Format 21 x 10 em. slo2:. (Pro Cedok). 
DUNAJSKA StrOOa. Orientacny plan. Bratislava, Slov. kart. 1971. Format 22 x 11 cm 

slo2:. (Pro MsNV Dunajska Streda). 
JESENIKY. Automapa 1: 200 DOD. 3. vyd. Praha, Kartografie 1971. Format 65 x 92 cm. 
JESENIKY. Soubor turistiekye'h map 1: 100 ODD. 3. vyd. Praha, Kartografie 1971. 

Format 44 x 65 cm. 
KOMARNO. Orientacny pIan. Bratislava, Slov. kart. 1971. Format 22 x 11 cm. slo2:. 

(Pro MsNV Komarno). 
KOSICE. Orientacny plan. Bratislava, Slav. kart. 1971. Format 16 x 10 em. slo2:. (Pro 

MsNV Kosiee). 
KRAUS A., CERNlK A.: Skaln! mesta v Geehflclh. Praha, Orbis 1971. 47 s., 80 fat., 

res. rus., nem., ang1., franc. 
KRKONOSE. Automapa 1: 200 ODD. 4. vyd. Prana, Kartografie 1971. Format 65 x 92 em. 
KRUSNE hory. Automapa 1: 200 ODD. 3. vydani. Praha, Kartografie 1971. Format 

44 x 52,5 em. 
LIBEREC. Orientacrii plan 1: 15 ODD. 2. vyd. Prana, Kartografie 1971. Format 21 x 13 em 

slo2:. 
LUZICKE: hory. Automapa 1: 200 ODD. 3. vyd. Praha, Kartografie 1971. Format 

55 x 65 cm. 
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MICHALOVCE - Zemplinska sirava. Orientacny plan. Bratislava, Slov. kart. 1971. 
Format 22 x 42 cm. (Pro MsNV Michalovcej. 

NITRA. Orientacny plan. Bratislava, Slov. kart. 1971. Format 22 x 11 cm slo~. (Pro 
MsNV Nitra]. 

NITRA - Ziar n. Hronom - Komarno. Automapa okolia 1: 200000. Bratislava, Slov. 
kart. 1971. Format 22 x 11 cm sloz. 

ORAVA - OravskfL priehrada. Sub~r turistickych map 23. Letna turisticka mapa 1: 
100000. 2. vyd. Bratislava, Slov. kart. 1971. Format 22 x 11 cm sloz. 
ORLICKE hory. Soubor turistickych map c. 21. 1: 100.000. 4. vyd. Praha, Kartografie 

1971. Format 22 x 13 cm sloz. 
OSTRAVSKO. Soubor turistickych map 1: 100000. 2. vyd. Praha, Kartografie 1971. 

Format 22 x 11 cm sloz. 
POLITICKA mapa CSSR 1: 1500000. 4. slov. vyd. Bratislava, Slov. kart. 1971. Format 

65 x 84 em. 
POPRAD - Presov - Kosice. Automapa okolia 1: 200000. Bratislava, Slov. kart. 1971. 

Format 22 x 11 cm sloz. 
POVAZSKA Bystrica. Orientacny plan. 1: 10000. Bratislava, Slov. kart. 1970. Format 

22 x 11 cm sloz. 
PRAHA - kulturnI paml1tky. 1: 7500. Praha, Kartografie 1971. Format 73 x 107 em. 
PRAHA - orientacnI plan. 1: 15000. 4. vyd. Praha, Kartografie 1971. Format 

63 x 80,5 em. 
PRAHA - orientacni plan. 1: 18000. 5. rozsi!'. vyd. Praha, Kartografie 1971. Format 

108 x 126 cm. 
ROZl'iIAVA. Orientacny plan 1: 10000. Bratislava, Slov. kart. 1971. Format 22 x 11 cm 

sloz. (Pro MsNV Roznava]. 
SLOVEN SKY raj. Subor turistickych map. 1: 100000. 2. vyd. Bratislava, Slov. kart. 

1971. Format 22 x 11 cm sloz. 
SUMAVA. Soubor turistickych map 1: 100000. 3. vyd. Praha, Kartografie 1971. Format 

86 x 107 cm. 
TEPLICKO - adrspasske skaly. Souber turistickych map 1:25000. 2. vyd. Praha, 

Kartografie 1971. Format 22 x 11 cm sloz. 
TSCHECHOSLOWAKEI - Autokarte1:1 000 000. Bratislava, Slov. kart. 1971. (Pro 

Cedokj. 
VLASTlVEDNA mapa - okres Prostejov. Nast~nna mapa 1:50000. Praha, Kartografie 

1971. Format 81 x 96,5 cm. 
VLASTIVEDNA mapa - okres Uherske Hradist~. Nastenna mapa 1:50000. Pra'ha, 

Kartografie 1971. Format 81 x 96,5 cm. 
VYSOKE Tatry. Letna turistickl1 mapa. Subor turistiekych map c. 27. 1:50000. 3. vyd. 

Bratislava, Slov. kart. 1971. Format 22 x 11 cm sloz. 
ZLATf: Moravce. Orientacnl plan. Bratislava, Slov. kart. 1971. Format 22 x 11 em 

sloz. (Pro MsNV Zlate Moravcej. 
ZfiARSKE vrchy. Soubor turistickych map 1:100000. 3. vyd. Praha, Kartografie 1971. 

Format 44 x 52,5 cm. 

SBORNIK 
C E S K 0 SLOVEN S K f: S POL E eND S T I Z E M E PI S N E 

Clslo 1, rocnlk 77; vyslo v dubnu 1972 

Vydl1va: Ceskoslovenska spolecnost zem~pisna v Academll, nakiadateistvi CSAV, Vodic
kova 40, Praha 1. - Redakce: Vodickova 40, Praha 1. - Objednavky a pi'edplatne 
pi'ijlma PNS, admin. odbor. tisku, Kubanskci. 1539, Ostrava·Poruba. Lze take objednat 
u kazdeho postovniho ui'adu nebo dorucovatele. - VychfLzi ctyi'ikrat rocn~. Cena jed
notliveho sesitu Kcs 10,-, rocni pi'edplatne Kcs 40,-. - Objednavky ze social1stickych 
zemi vyfizuje ARTIA, Ve Smeckach 30, Praha 1. 
Tisk: MTZ, n. p., zavod 19, Opava. 

Distributed throughout the world with the exception of the German Federai Republic, 
West Berlin and the SOCialist countries by John Benjamins N. V., Periodical Trade, 
Warmoesstraat 54, Amsterdam, Netherland Annual subscription: Vol. 77,1972 (4 issues] 
Dutch Glds 30,-. 

© ACADEMIA, Praha 1972 

212 



B. Bal:l .ka - J. Sladek: On the Dev'310pmenl of Slopes in the Neovolcanites 
0 : Western Bohemia 

1. Trachybasalt w,all with a subsid,ed rock block on the western slope of Mt. ;';:ozelka 
in the Manetinskii kotlina Basin. Photo B. Balatka. 



B. Balatka - J. Sladek: On the Development of Slopes in the Neovolcanites 
of Western Bohemia 

2. Destroyed frost-riven cliff in the eastern part of the Doubravicky vrch Height 
in the Manetinska kotlina Basin Photo J. Sladek. 



P. Halou zka - J. Mares: Some Problems of the Development of Regions with Higl;l\ y 
Impaired Geographic Environment 
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P. Ilalouzka - J. Mares: Some Problems of the Development of Regions with Highly 
Impaired Geographic Environment 
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Ad res s e s oft h e aut h 0 r s: 

Doc. RNDr. Jaromlr De m e k, esc., RNDr. Mo;mlr H r Ii d e k, 'RNDr. Antonlll I vall, 
RNDr. Hubert K l' 1 ii, esc., RNDr. Otakar S tel c I, esc., RNDr. Jan M u n z a r, RNDr. Petr 
H a lou z k a, RNDr. Jan Mar e s, prof. RNDr. Miroslav B I a z e k, RNDr. lng. Vt1C'lav 
N [) U a k, esc., all: Institute of Geography of the Czechoslovak Academy of Sciences, 

Mendl,ovo namestl 1, Brno, Czechoslovakia. 

RNDr. Bl'etislav B a I a t k a, esc., RNDr. Jaroslav S I t1 d e k, esc., RNDr. Miroslav S t 1'1 -
d a, esc., Institute ,of Geography of the Czech,oslovak Academy of Sciences - Working 

Gr,oup Prague, Laub,ova 10, Praha 3, Czech,oslovakia. 

RNDr. rosef H u r s k f), esc., Institute of Geography of the Czech,oslovak Academy 
of Sciences - Working Gl'oupe Prague, Na pfikope 29, Praha 1 CZlechoslovakia. 

FlNDr. Ludvik Loy d a, Kartogarfie, n. p., Kostelni 42, Praha 7, Czechoslovakia. 

Prof. FlNDr. Jaromlr K are Ii k, DrSc., Sumberova 34, Praiha 6 - Peti'iny, Czechoslovakia. 

Prom. geogr. Jalla S pi r y t a v Ii, Departmp.nt of Geography, Charles University, Alber-
tov 6, Praha 2, Czeeihoslovakia 



REDAKCNI POKYNY PRO AUTORY 

1. Obsah przspevku. Sbornlk Gs . spolecnosti 
zemepisne uvereJi'luje puvodnl priice ze vsech 
odvetvi geogra[i e a c lanky souborne informu
jic! 0 pokrocieh v geogra fii , dale krats! zpriivy 
osobni, zprav y z vectec kych a pedagogickych 
konferenci, zpravy 0 cinnosti ustavu domii
cicll i zahranicllich, vlastn i vy zkumne zpravy 
a zpravy re ferativni [zpravidla ze zahran icnic'h 
pramenu), recenze vyznamne jsich zemepi snycll 
a pi'IbUZllych praci a pf:J spevky tykajici se t e r
llIinologicke problematiky. 

2. 1'echnicke v/asillosli rukopisu. Rukopis pred 
kliida autDr v origillale [u 111avnic'h clanku 
s jednou kopii) jasne a strucne stylizovany, 
jazykove spravny, upraveny podle cs. stiitni 
IlOrmy 880220 [Uprava rukopisii pro knihy, 
i:asopisy a ostatni tiskoviny). Original musi 
byl psiin na stroji s cernou neopotrebovanou 
paskou a s normalnirn typem pisma (nikoliv 
perlickovym) . Rukopisy neodpovidaiici norms 
budou but! vraceny autorovi, nebo na ieho 
ucet zadany k lip rave. Pi'liimaji se pouze 
!lplne, vsemi nalezitostmi (ti. obrazky, texty 
k obrazkiim, literatu1'a, resume ap.) vybavene 
1'ukopisy. 

3. Cizo;azycna resume. K piivodnim pracim 
v ceskem nebo s lovenskem iazyce pi'ipoji 
autor strucne (1-3 stranky) resume v anglic
kem nebo nemeekem, vyjimecns po dohode 
s 1'edakci v jinem svetovem jazyce. Text resu
me dodiiva zasadne soucasne s rukopisem, a to 
nejlepe primo v cizim jazyce, v nouzovem 
pripade v domacim iazyee, pi'lcemz preklad 
zajisli redakce na !lcet autora. 

4. Rozsah rukopisu. Rozsah hlavniclh clankii 
nema presahovat 8- 20 slran textu vcetne Ii 
leratury, vysvetlivek pod obrazky a cizoja
zyi;neho resume. Ie tl'eba, aby cely rukopis 
byl lakto serazen a prubezne strankovan. 
U prispevkii do rubriky "Zpriivy" a "Litera
tura" se predpokliida 1'ozsah 1-5 st1'ar, s tro,o ' 
pisu a pripadne ilustrace . 

5. Bibliogra!icke ci/ace. Piivodni prispevky a 
referativni zpravy musi byt dop1'oviizeny se
znamem pouzitych literarnich pramenu, sera 
zenych abecedne podle prijmeni autorii. Kazda 
lJibliografickii citace musi byt liplnii a presna 
a musi obsahovat tyto zakladni lidaje: pri
jmeni a jmeno autora (nebo jeho zkratku], 
['ok vydani prace, nazev casopisu (nebo edice), 
rocnik, cislo, pocet stran, misto vydanL U knih 
se rovnez uvadi celkovy pocet stran, nakla
datelstvi a misto vydiini. Doporucujeme do
drzova t por-ael' llda jLI a intc rpullI,c i poell e tech
to prlkladu: 

a) Citace casopisecke p1'ace: 
BALATKA B., SLADEK J. [1968): Neobvykle 

rozlozeni s riizek na uzemi eech v kvetnu 
1967. - Sbornik CSZ 73 :1:83- 86. Acad e
mia, P raha. 

b) Citace knizni publikace: 
KETTNE R RADIM (1955 ) : VseolJecna geologie 

IV. dll. Vnejs l geo logicke sUy, zemsky po
vrch. 2. vyd., 361 s t1' ., NCS AV, P1'aala. 

Oelkazy v textu. - Odkazuje-li se v textu na 
priici jineho a utora (napi'.: Kettner 1955), 
mus[ byt talo prac e uvede na v plnem zneni 
v sezna mu II te ratury. 

6. Obrazky. Perokresby mus! byt kl'esleny bez
vadnou cernou tusI na kladivkovem nebo pau
w vac[m papire v takove velikosti, aby mohly 
byt reprodukoviiny v pameru 1:1 nebo 2:3 . 
Pl'eellohy vetS!ch rozmerii, nez je formiit A4 , 
se prijimaji jen vyjimecne a jsou vystaveny 
pravdepoelobnemu poskozenl pri nekolikere 
postovni dop rave mezi redakci a tis karnou 
mimo Prahu. Pi'edlohy rozmerii velsich nez 
50 x 70 cm se neprijimaji viibec. 
Fotografie formiitu 13 x 18 cm (popr. 13 x 
13 em musi llyt technicky a kohlpozicne zda
i'ile, elokonale ostre a na lesklem papii'e. 
V rukopisu k vysvetlivkiim ke kazelemu obriiz
ku musi byt uveden jello puvoel (jmeno autora 
snimku, mapy, sestavitele kresby, popi'. odkud 
je obrazek prevzat apod. ). 

7. Korektul'Y. Autorum cliinkii zasila reelakce jell 
sloupcove korektury. Zmeny proti piivodnimu 
rukopisu nebo dopliiky lze respektovat jen 
v mimoi'iidnych pi'ipadech a jdou na licet 
autora. Ke korekturam, ktere autor nevriitl 
v pozadovane Ihilte, nemuze byt z tecihnic 
kyc!h duvodii prihlednuto. Autor je povinen 
pouzivat vyhradne kOl'eklurnlch znamenek 
podle Gs. stiitni normy 880410, ZarOVell ocislo
vat natisl,y obriizkii a po strane textu oznacil 
1I11StO, kam majl byt zal'aZleny. 

8. Honorai'e, separatnf oUsky. Uverejnene prl
spevky se honoruji. Autoriim hlavnlcih cliinkii 
posfla redakce jeden autorsky vytisk cisla 
casopisu. Ziidii-li autor separftty (zhotovujl se 
pouze z hlavnich cliinkii a v poctu 40 kusil], 
zasle jejich objednavku na zvlastnim paplre 
soucasne s rukopisem, nejpozdeji pak S8 
sloUPCOVOll korekturou. Separiity rozesflii po 
vyjiti cfs la sekretariftt Gs. spolecnosti zeme
pisne , Na Slupi 14, Praha 2. Autor je propliicl 
dObirkou. 
Pi'is pevky se zasilajl na aelresu: Redakce Sbor
niku e s. spolecnosti zemepisne, Vodiclwva 40, 
Pra'll a 1. Telefon redakce 246246. 
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