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PREFACE 

As editor of this journal, the C2echoslovak Geographical Society devotes its copy 
to the. 25 th ·International Geographical Congress to be held from 27 to 31 August, 1984 
in Paris. .... . 

Discarding the customary way of classification according to the claSsic geogra
phical branches, the congress proceedings fill Paris Wlll be dIVided Into six sections 
(divided fUrther Into 31 themes) as tollows:· . 
1) Natural .Ji;nvironment 
2) Nature and Society 
3) Space and Society . 
4) Development, Regional and Economic Planning 
5) Education and Vacational Training 
6) Information, Documentation and Meth{)ds. 
Apart from tbese six plenary sections, 38 monothematiC symposia will take place a week 
earlier In different places In France as well as In the neighbouring countrIes to discuss 
special geographical problems in narrower committees. The congress proceedings 
wtll be followed by excurst-ons to different parts of France as well as to four neigh-
bouring Alpine countries.· ... ' 

In our Journal we draw the attention of our as well as foreign readers to some 
papers by Czechoslovak geographers which are expected to contribute to the W{)rk of 
some of congress sections 01' symposia. Most of these papers treat of the .physico-geo
grallhiCal problems, a few deal with the ·s·ocio-ec·onomic geography. Naturally, they 
cannot cover the whole sphere of the congress proceedings, neither can they be con
sidered representative of the CzeChoslovak geographical science. The papers as well 
as our parUclpaU{)n in the congress proceedings Is to show our Interest In a successful 
progress {)f the conference. In the pastas well as at present, France has very much 
contributed to the development of geographical sciences. The 25th IlIlternational Geo
graphical Congress is expected to sh·ow the way to be taken in future by m·odern geo
graphers. • ...... U""· ... 

This copy of our journal also brings the updated "Orbis geographicus bohemoslo
vacus", a list and directory {)f the most Important geographical Institutions and investi
gation Institutes in the Czechoslovak Socialist Republic, as well as a list of most impor
t&nt geographical magazines. The updated lists include also data oovering the whole 
year {)f 1983. The "Orbls geographi-cus bohemoslovacus" is to provide information to 
foreign visitors of the congress as well as to facilitate contacts of our geographers 
with their professional partners from abroad, and 'Vice versa. . 

V4clav Kr41 
Chief Editor 

Journal of the 
Czechoslovak Geographical Society 
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P~EDMLUVA 

ijeskoslovenska geograficka spoleC!nost jako vydavatelka na!!eho Sbornlku vlinuje 
toto C!lslo 25. MezlnArodnhnu kongresu v Pal'I!I, jeho! hlavnl jednAnl .probMmou ve 
dnech 27.-31. 8. 1984. Na mtsto dosud bi!!n6ho C!lenlinl podle klaslck9ch geograflc
k9ch disci pUn budou jednAnf v Pa!'f!1 rozdl!lena do !lesti zAkladnfch sekcf (C!lenln9ch 
dAle na celkem 31 temat) s Umto tematlck9m zam!!l'entm: 1. pl'lrodnf prostl'edl, 2. pf'f
roda a spoleC!nost, 3. prost or a spoleC!nost, 4. regionalnl a ekonomick6 plAnovAnf, 5. vf
chovs a vzd!!IAnf v geografil a 6. metody informace a dokumentace. Krom!! t!!chto !lesti 
plenc1rnfch sekcl se ov!lem sejde ji! a t9den dl'fve v rt1znfch mfstech Francie I okolntch 
zemf 38 monotematlck9ch sympozif k projednA'vAnf vybran9ch geografickfch problli
mt1 v u!!lfch odborn9ch komlsfch. Na hlavnl kongresovA jednAn[ budou navazovat ex
kurze nejen po rt1znfch Cc1stech Francie, ale i do okolnfch C!tyi' alpsk9ch zemi. 

V na!lem Sborniku pl'edklc1dame pozornostl nalHch i zahraniC!nich. NenAl't1 n!!ktere 
prace nalHch geograft1, kter6 jsou .pl'[sp!!vkem k jednan[ n!!kterfch kongresovfch sakcl 
!lebo sympozit. V t!!chto pracfch pl'eva!uje tematlka fyzlckogeograflcka amlin!! jsou 
zastoupeny obory socioekonomlckli geografle. Pl'irozen!! nA!I v9b/k nemt1!e pokrft ce
lou obsAhlou problematlku kongresov9ch jednAnl a nechceme ani tvrdlt, !e pl'edlo!ene 
c!li1nky jsou reprezentaC!nfm vzorkem C!eskoslovensk6 geografie. P!'esto v!iak t!!mlto pra
ceml I aktivnf l1C!asU na!lich geografO na kongresu chceme dokumentovat nA!I zAjem na 
l1spMnlim prt1b!!hu kongresovfch jednAn1. HostitelskA zem!!, kterA tak v9znamn!! pl'lsp1!
la v minulostl k rozvoji geograflckfch <vi!d, mil. v!lechny pl'edpoklady k tomu, aby 25. me
zinArodni geografick9 kongres v Pal't!i ukAzal smlry a cesty, jiml! bychom se mIll 
dAle ubfrat. 

V tomto C!isle nalieho Sbornfku rovnl! uvel'ejiiujeme obnoven9 "Orbis geographi
cus bohemoslovacus", seznam a adresAI' hlavnich geografickfch pracovl!lt a v9zkum
nfch .11stavt1 v Ceskoslovenske sOCialistick6 republice, jako! i seznam nalilch hlavnfch 
odbornfch C!asopist1. Odaje se vztahujl k datu 1. 1. 1984. "Orbls geographicus bohemo
slovacus" je urC!en pl'edev!lfm pro informaci zahraniC!nfch nAv!lU!v,nfkt1 kongresu, ale 
sleduje i cn umo!nit a ulehC!1t odbornt'i styky nallich geograft1 se zahranil!nlmi partnery 
i·naopak. 
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Prof. RNDr. VAclav KrAI, DrSc., 
vedouc1 rlldaktor 
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LADISLAV ZAPLETAL 

DIE GEGENWARTIGE ENTWICKLUNG 
DER GEOMORPHOLOGIE DER ANTHROPOGENEN 

OBERFLACHENFORMEN IN DER TSCHECHOSLOWAKEI 

Die Geomorphologie der anthropogenen OberfHichenformen, kurz 
"anthropogene Geomorphologie", konnte im vergangenen Jahrzehnt eine, 
beachtenswerte Entfaltung verzeic,hnen. Die Zahl der sich mit dleser The
matik befassenden Geographen ist stark angewachsen; die Thesen des 
Fachgebietes wurden erweitert und prllzisiert. Aus einer ursprilngl1ch 
rein theoretischen Fachdisziplin beginnt sich ein akonomisch wichtiges 
wissenschaftliches Fachgebiet zu gestalten. Heute gibt es in der Tsche
choslowakel bereits 54 Geographen, dIe Spezialstudlen ilber jene Erdo
berfUiohenformen, deren Entstehung und Entwlcklung nicht von der Na
tur, sondern die vom Menschen in entscheidender WeIse beelnflusst wur
den, publ1z1erten. Die Grundkenntnisse der anthropogenen Geomorpho-
10gle wurden In dIe LehrplHne und LehrbUcher der Grund- und Mittel
schulen elngegliedert und an mancheil Hochsohulen werden bereits spe
zialislerte, sogar mehrsemestrlge Vorlesungen und Kurse in diesem Fach
bereich, fUr den slch bereits weltweit die wenig logische Bezelchnung 
"anthropogene Geomorphologle" eingebilrgert hat, veranstaltet. Von den 
Grundthesen des neuen Wissenschaftsbereiches sollen hier elnige wichti
ge Punkte erwogen werden. 

A. Stabilisierung von Normativen der behandelten neuen Telldlszi
pUn der Geomorphologie gestiltzt auf deren prHzisierten Definition und 
der exakten Festlegung lhres Forschungsgegenstandes; Eingliederung 
der Altersbestimmung als eines determinlerenden Elementes in die Defi
nition deranthropogenen OberflHchenformen. 

Die anthropogene Geomorphologie untersllcht, charakterisiert und 
erklHrt - und zwar aufgrund von Erkenntnissen der allgemeinen Geo
morphologie sowie von Erkenntnlssen ilber dIe Zusammensetzung der 
ErdoberflHche - die anthropogenen OberflHchenformen. 1m System der 
Geowissenschaften stent die anthropogene Geomorphologle vor aHem 
eine geomorphologische, d. h. also physlschgeographische Teildisziplin 
dar, obwohl sie durch die Entstehung der anthropogenen Oberflllchen
formen mit der wlrtschaftlichen Tlltigkeit des Menschen eng verknilpft 
1st. Sie befasst sich mit der Untersuchung von Prozessen und Antipro
zessen durch die die Entstehung, Entwicklung, sowle die sekundHre 
Transformation, bzw. auch der Untergang der anthropogenen ErdoberflH
chenformen, bedingt sind. Das Ergebnis der untersuchten geomorpholo-
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gischen Prozesse steBen die direkten, sowie die indirekten anthropoge
nen geomorphologischen Transformationen dar, durch welche die Erdo
berfHiche irreversibel verandert wird. Den Gegenstand der Forschung 
der anthropogenen Geomorphologie bilden im analyUschen Sinne die 
einzelnen anthropogenen OberfUichenformen, 1m synthetischen Sinne das 
anthropogene Relief als Ganzes. 

Unter dem BegrHf "anthropogene OberfUl.chenformen" versteht man 
solche Formen, die vom Menschen entweder direkt geschaffen wurden 
(z. B. Abraumhalden, Kippen, Gruben, RuinenhUgel) oder solche, die aus 
den ursprUnglichen natUrlichen oder auch anthropogenen Formen (z. B. 
Ackerterrassen) nur umgestaltet wurden, sei es auch ohne seinen Willen, 
weiters geharen hierher auch solche Formen, die nur durch die Tatigkeit 
oder nur durch die blosse Existenz der Menschen bedingt sind (z. B. an
thropogene Senkungsvertiefungen, Bingen, anthropogene Schluchten). Aus 
technischen GrUnden werden hier allerdings nur diejenigen Formen be
rUcksichtigt, die alter als ein Menschenalter sind oder solche, bei de
nen die Erreichung eines solchen Alters zweifellos vorausgesetzt werden 
kann. 

Der BegrUf des anthropogennen Reliefs bezefchnet jenen Teil der 
ErdoberfHiche, der von einem Komplex der anthropogenen OberfHl.chen
formen gebildet wird, oder in dem ein solcher Komplex Uberwiegt. Die 
Machtigkeit der anthropogenen Oberflachenformen ist regional unter
schiedlich, sie wird durch die Tiefe bestimmt, in die der Mensch in die 
Erdkruste entwerder direkt (z. B. durch den Bergbau) oder indirekt (z. B. 
durch Bohrungen oder durch Verlinderungen der hydrographischen Ver
haltnisse auf der Oberflache) Eingriffe unternahm. Einen Bestandteil 
der anthropogenen Oberflache bildet also auch das "anthropogene Sou
terrain". Auf der eigentlichen Erdoberflache kann das anthropogene Re
lief entweder von anthropogenen Formen desselben Typs oder von de
ren unterschiedlichen Typen gestaltet werden; diese Formen kannen 
dann entweder nur konvex (erhaben) - wie etwa die Ruinen -, Sied
lungs- und FluchthUgel, die Ackerterrassen oder die Verteidigungswalle 
- oder nur konkav (hohl), wie z. B. die TagebrUche, Bingen, SteinbrUche 
usw., oder auch beides sein. Die quantitative Auswertung des anthropoge~ 
nen Reliefs ermachlicht u. A. die Errechnung des anthropogen-geomorpho
logischen Effekts. 

Neu wurde in die Definition del' anthropogenen Oberfllichenformen 
del' Faktor des Alterslimits eingefUhrt. Wie bereits erwlihnt, werden aus 
technischen GrUnden als anthropogene Oberfllichenformen nul' jene be
trachtet, die langeI' als ein Menschenalter bestehen oder bei denen we
nigstens eindeutige Voraussetzungen festzustellen sind, dass sie ein sol
ches Alter erreichen. Solange das Alter bei den erwahnten Formen keine 
bestimmende Rolle in del' Definition spielte, konnte man fUr anthropoge
ne Oberfllichenformen auch die vom kUrzesten, ja auch nul' von eintligi
gem Bestehen halten. Dies war eines del' Haupthindernisse fUr die allge
meine Anerkennung diesel' Formen als Forschungsgegenatand del' anthro
pogenen Geomorphologie als einer selbstlindigen wissenschaftUchen Fach
disziplin. 

Das Limit "ein Menschenalter" 1st nicht ohne Absicht als nur unge
flihr festgesetzt worden. In den Naturwlssenschaften sind exakte Grenz
werte im Grunde genommen nicht bellebt, sowohl in chorologlschem als 
auch in chronologischem Stnne. Ais ein anthropogen-geomorphologtsches 
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Element in der Landschaft ist demzufolge eine solche Bodensenkung 
oder eine Bodenerhebung zu betrachten, die mehr als 30, manchmal aber 
auch eine von nur 20 Jahren oder sagar eine ganz fdsche Oberflllchen
form, insofern eindeutig vorausgesetzt werden kann, dass sie das Alter 
von mindestens 20 oder 30 J ahren erreichen wird, wie es z. B. bel den 
Erddllmmen von Stauwerken oder bei den Bahndllmmen meistens der Fall 
ist. Diese und llhnl1che anthropogenen Oberflllchenformen werden doch 
fUr eine langfristige Benutzung gestaltet und bleiben im Gelllnde fast 
fUr immer bestehen, wie etwa auch die Formen nach Abschaffung eines 
Wasserwerkes oder eines Verkehrsweges. 

Die Erkenntnisse der anthropogenen Geomorphologie finden einer
selts theoretisch, andererseits auch praktisch - im geseUschaftlich-wlrt
schaftlichen Leben - Anwendung. So gOOt es ausser der aUgemeinen 
Auswertung der geographlschen Substanz der anthropogenen Oberflll
chenformen mit synthetischen Schlussfolgerungen In der Ge(J,enwart aueh 
bereits um Prognosen der weiteren Entwicklung von anthropogenen Ober
flllchenformen fUr die zUkunft. 

B. Gestaltung eines genetlschen Klassifikationssystems aller anthro
pogenen Oberflllchenformen zu einem in sich abgeschlossenen wissen
schaftlichen System von 87 Taxonen. 

Die Klassifizlerung, Typislerung und Quantiflzierung der anthropO
genen Oberflllchenformen in der Landschaft sind nicht das eigentllche 
Ziel der Geomorphologie, sondern nur ein Hilfsmittel fUr die Behandlung 
der okonomischen Beziehungen zwischen Natur und Mensch. Es handelt 
ich also um jenes Verhllltnis, das neben den beiden Grundproblemen der 
Erde - dem Problem des Krieges und des Friedens und dem Problem 
der Geburtenexplosion - das drittwichtigste der Menscihheit ist. Die 
Erkenntnisse der anthropogenen Geomorphologie werden in der Gegen
wart zu einer wertvollen Unterlage fUr die verschiedenartigsten Formen 
volkswirtschaftlicher Ausnutzung der Erdoberflllche. In den kultivierten 
Erdregionen mUnden sie ausserdem in Bestrebungen aus, die Reste der 
natUrlichen Erdoberflllche im Rahmen des Umweltschutzes zu erhalten. 

Aus diesem Grunde wird in der Gegenwart das anthropogene Relief 
bei den Betrachtungen aus der Sicht des geographischen Milieus - in 
dem anthropogen metamorphierten Teil seiner Naturkomponente - zum 
Gegenstand einer immer grHsseren ZOOl von wissenschaftlichen Beo
bachtungen in allen Kulturlllndern, llhnlich wie es vorher die anthropoge
nisierten Wasserillufe und die verunreinigte Atmosphllre waren; hiezu 
kam es besonders nach der Feststellung, dass die anthropogenen Trans
formationen der Erdoberflllche im dynamischen Lebensmilieu - im Un
terschied zu den Verllnderungen in der Hydrosphllre und in der Atmo
sphllre - fUr die gegebene anthropogene Degradation irreversibel sind. 

Die Klassifikation der anthropogenen Oberflllchenformen ist vom Ge
sichtspunkte der Genese aus am wlchtlgsten. Die BemUhungen, aus der 
Gesamtheit der festgestellten anthropogenen Oberflllchenformen ein ab
geschlossenes System zu schaffen, exlstieren seit der Entstehung der 
anthropogenen Geomorphologie. Keines von den geschaffenen Systemen 
vermochte allerdings aUe anthropogenen Formen restlos in seine Klassen 
einzuordnen, keines wies jenen Grad der Gesetzmllssigkeit aus, der 
in den Geowissenschaften erforderlich ist. Das vorliegende System von 
9 Gruppen, bzw. Klassen, ist auf genetischer Grundlage auf-
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gebaut. Bereits die Bezeichnungen der einzelnen Gruppen deuten 
an, aus welchen GrUnden und in welcher Art und Weise die klas
senmilssig eingeordneten Oberflilchenformen entstanden sind. FUr die 
Untergruppen werden als Klassifikationsmerkmale die Formenspezifika 
und im allgemeinen auch andere Faktoren beniitzt. Dasanliegende Ver
zeichnis ist eine detaillierte Obersicht aller bisher bekannten anthropo
genen Oberflilchenformen mit deren Einordnung in Klassen. . 

SYltam dar anthropoganan Obarlilchanlorman 

Der laufenden Nummer- des Taxons sind Zeichen beigefUgt: ,,+" bezeichnet durch 
Aggradation entstandene er-habene, .. -" durch Degradation entstandene Hohlfor-men des 
Reliefs. Der Buchstabe "f" beze!chnet fiache Formen, der Kreis ,,0" Formen des anthro
pogenen Soutern!ns. Mit Punkt ... " werden mor-phologisch nlcht ausgeprl1gte Spur-en 
von Menschentl1tigkeit an der Erdobedll1che angezeigt. In englischer Spr-ache sehe 
dieses System in ZAPLETAL 1983. 

100 
110 + 
111 + 
112 + 
113 + 
120 -
130 -
131 -
132 -
140 -
141 -
142 -
143 -
144-
145 -
146 -
147 +-
150 0 
151 0 
152 0 
153 a 
160 . 
161 . 

200 
210 + 
211.+ 
212 + 
213 + 
220 +f 
230 +f 
240 0 
250 . 

300 
310 +-f 
320 + 
330 + 
340 +-
341 +-
342 +-
350 -
360+-
370 +~ 
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1. Montane anthropogene Oberfll1chenformen 
1. Berghalden 

8. Abraumhalden 
b. Kippen 
c. Seifenhligel 

2. Senkungsvertlefungen 
3. Btngen 

a. gesunken = regelml1fiige 
b. eingesttlrzt - unregelml1fiige 

4. Bodenentnahmestellen (pits)' 
a. StelnbrUche [Wand-, Gruben-, engJische BrUche) 
b. Tagebaugruben, AbrHume 
c. Kiesgruben 
d. Sandgruben 
e. Tongruben 
f. Oberfll1chenblindschlichte 
g. Gruben mit Rlngwall 

5. Bergwerke, T!efbaugruben 
a. Kammer-n 
b. Stollen 
c. Schlichte 

6. MontandurchschUlge 
a. Bohrungen 

11. Industrielle anthropogene Oberfll1chenformen 
1. IndustrieUe Abfallhalden 

a. der- Htlttenlndustrie 
b. der Kraftwerke 
c. der chemlschen Industrie 

2. Industrielle Terrainspiegel 
3. Ablagerungsbeck·en 
4. Industrielle H~hlen 
5. Ablagerungen von Flugmaterialien [Flugasche) 

III. Agrarische anthropogene Oberfll1chenformen 
1. Agrarplattformen 
2. Lesestelnhaufen 
3. Lesesteinw!Ue 
4. Ackerterassen 

a. ohne menschliche Absicht entljtanden 
. b. erbaut (Dlimme, Stufen) 

5. Wurzeitrlchter-
6. Feldraine [Hoch-, Stufen-, Steinwallralne) 
7. Vlehglingel 



400 
410 + 
420 + 
430 + 
440 + 
450 -
460 0 
470 +-
480 + 

500 
510 -
520 + 
530 + 
540 -
550 -
560 +-
570 -
580 + 
590 0 

591 0 
592 0 

600 
610 + 
620 + 
630 -
64{) + 
650 + 
660 + 
670 + 
680 + 
690 + 
601 + 

700 
710 -
720 + 
730 + 
740 -
750 + 
760 +-
761 +-
76'2 +-
770 0 

800 
810 + 
820 + 
8'30 + 
840 -+ 
8500 

900 
910 + 
920 + 
930 + 

IV. Urbane anthropogene Oberflachenformen 
1. Fluchthilgel 
2. Ruinel}hUgel 
3. KulturhUgel 
4. Siedlungsinseln 
5. Kulturabfallgruben 
6. SiedlungsMhlen 
7. Erdsiedlungsbauten flir Sport und Erholung 
8. Abfallhalden - Slediungsdeponien 

V. Kommunikale anthropogene Oberflll.chenformen 
1. Hohlwege 
2. Kommunlkale Dl1mme 
3. Kommunikale WillIe 
4. Kommunikale Einschnitte (Kerben] 
5. Kommunlkaler Abraum 
6. Kommunikale Planierungen (Terrainspiegel] 
7. Kommunikale Abstilrze 
8. Kommunlkale Deponien 
9. Komunikationstunnel 

a. Verkehrstunilel (fUr StraBen, Eisenbahnen, Schiffe l' 
b. Beffirderungstunnel (Wasser-, ErdOI-, Gasleitungen] 

VI. Litorale anthropogene Oberflll.chenformen 
1. Anthropogene Iusein (Meer- und FluBlnseln)i 
2. Anthropogene Becken von Wasserbehl1ltern innerrralb des Festlands 
3. Anthropogene Wasserlaufbetten 
4. AnthropogeneWasserlaufufer 
5. Anthropogemi .Seekilsten (Marschen, Polder, Kooge) 
6. Anthropogenis!erte SeekUsten 
7. Anthropogenislerte Ufer 'von Wasserillufen 
8. Anthropogene Uferschutzdl1mme (Meer- und Festland-] 
9. Anthropogene Ufer von AblagerungsbehiHtern 

10. Anthropogene Staudl1mme an Wasserll1ufen (Teichdl1mme 
inbegriffen] 

VII. MUitarlsche a,nthropogene Oberflllchenf{)rmen 
1. Explosionstrichter (Bomben- und Sprengtrichter l 
2. Beobachtungskegel, Kommandohilgel 
3. Militiirische AufschUttungen und WillIe 
4. Milit!!rische Schlitzen-, Schutz-, Verteld!gungsg,raben 
5. Burgwlllle 
6. Schutzwlllle, Schanzen 

a. offene (LUnette, Redan, Flesche) 
b. gesc,hlossene (Redoute, Fort] 

7. Militllrisches Souterrai·n 

VIII. Funerale anthropogene Oberfll1chenformen 
1. GrabaufschUttungen 
2. Grabhilgel, Kurgane 
3. Pyramiden 
4. Beerdigungsgruben 
5. Katakomben (funerales Souterrainl' 

IX. Zelebrale anthropogene Oberfll1chenformen 
1. KulthUgel 
2. Ged&nkhUgel 
3. Pseudopyramiden. 

Das System der anthropogenen geomorphologischen Prozesse und 
Antiprozesse deutet den Umfang und die· Vielfalt des menschlicihen Wir
kens in bezug auf die ErdoberfUiche an. Die Feststellung der einzelnen 
anthropogenen OberfUl.chenformen gab Anlass die anthropogenen Vor-
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gange planmiissig zu untersuchen. In der Gegenwart werden die einzel
nen Arten dieser Vorgange nicht nur unterschieden und in ein logisches 
System gebrac,ht, sondern es wlrd bel vielen von Ihnen auch schon die 
Effektivitat erkannt und bei weiteren werden GeUinde- oder Laborex
perimente angestellt. Welche Oberraschungen manche neue Beobachtun
gen 1m GeUinde bringen kOnnen, bezeugt die nachweisbare Feststellung 
der EntwicklungsstabiliUlt eines 2300 Jahre alten anthropogenen Erd
walls, dessen Alter mit Hilfe von Thermolumlniszenzsonden ermittelt wur
de. HierUber berichtet die, in der Tschechoslowakei 1983 unter dem Ti
tel "Deklassierung der rezenten Theorie von Eroslonsprozessen humider 
Landschaften" verOffentlichte Arbeit. 

Die geomorphologischen Vorgange k6nnen - wie bereits darge
legt - entweder als von reiner Naturbeschaffenheit oder als anthropo
gen - d. h. menschlichen Ursprungs, vom Menschen bedingt - fest
gestellt werden. Ausserdem gibt es aber auch anthropogenisierende Na
turvorgange, dIe zwar in ihrer Besooaffenheit natUrlich sind, deren Qu
antitat jedoch vom Menschen wesentlich verandert wlrd. Sie weisen Ihre 
Substanz zwar als Natursubstanz auf, doch ihr Effekt wird durch den 
Menschen entweder gestelgel't oder vermindert. 

Die wohl bedeutendste Erkenntnis in der Theorie der anthropogen.
-geomorphologischen Prozesse war sicher die Unterscheidung der direk~ 
ten Vorgange von den indirekten. Die direkten verlaufen nur dem Willen, 
dem BemUhen und dem Vorhaben des Menschen entsprechend oder als 
seine planmassige Tlltigkeit. Die indirekten sind zwar auch durch Tatig
keit oder nur durch Exlstenz des Menschen bedingt, doch sie verlaufen 
nicht seinem W1llen entspreehend, sondern unerwUnscht und oft unauf
haltsam, also eigentlieh gegen seinen Willen (z. B. Bingen, Senkungs
vertiefungen, anthropogene Erosion). 

Unter dem Begriff anthropogen-geomorphologischer Prozesse stellt 
sieh der fUr die Geomorphologie nicht spezial1sierte Geograph nur eine 
von den beiden Hauptarten der anthropogenen Vorgange vor, namlich 
den direkten Vorgang durchden z. B. Berghalden, SteinbrUche, Uferdllm~ 
me, Explosionstrichter;Flucht-; Seifen-, , Ruinen- und andere HUgel, 
funerale Oberfllichenformen u. a. entstehen. 'Die die Entstehung dieser 
OberfUichenformen bedingenden anthropogen-geomorpologischen Vorglln
ge erscheinen als einfach und ~hid eigEmtlich wissenschaftlich problem
los. Die zeitgemasse anthropogene Geomorphologle untersucht freilich 
vorrangig jene komplizierte und durch viele wissenschaftliche Fragestel
lungen bezeichnete anthropogeneProzesse, durch die z. B. Senkungsver
tiefungen, anthropogene Dellen, AnbauterraSsen und Feldraine, Kulturhfi
gel, Pseudoschluchten, Bingen, anthropogene Promoinen und verschie
dene agrarische Formen des anthropogenen Mikroreliefs entstehen. Die 
Erforschung der anthropogen-geomorphologischen Vorgange hat also im 
Wesentlichen einen anderen Inhalt, als ihr in Ubl1cher Weise zugeschrie
ben wird. 

Innerhalb des Systems gibt es auch zwei geomorphologische Pro
zesse von zwar natUrlicher Beschaffenheit, die jedoch durch Eingriff oder 
Einwirkung des Menschen beschleunigt oder gehemmt werden. Es sind 
das die anthropogene Erosion und die anthropogene Denudation, die sich 
durch ihre Effektivitat von der nnormalen" Erosion und Denudation de
rart unterscheiden, dass man sie als eine neue QualiUit betrachten und ihr 
eine elgene Bezeichnung geben muss. 

96 



In der Sowjetunion und zum Teil auch in del' Tschechoslowakei, 
gebrauchten die Geographen den Begriff "technogene Prozesse", der 
fUr die Bezeichnung jener von den direkten Prozessen geeignet ist, die 
durch Anwendung technischer Anlagen und Vorrichtungen verwirklicht 
werden. Die Begriffe anthropogen und technogen sind allerdings nicht 
als Synonyma anzusehen, der Begriff "anthropogen" hat eine weitere 
Bedeutung ais "technogen", denn jede technogene OberfUichenform 1st 
zwar ais anthropogen zu betrachten, aber nicht aIle anthropogenen For
men sind technogen. 

Als Antiprozesse pflegt man jene - im Grunde naturbedingte -
Prozesse su bezeichnen, die in den anthropogenen OberfUichenformen ver
laufen, und zwar wenn durch Riickkoppelung das anthropogene Relief 
"naturalisiert" wird; sie stellen ilblicherweise eine Reaktion auf die di
rekten oder auch auf die indirekten anthropogenen geomorphologischen 
Prozesse dar. 

Die nichtnaturbedingten geomorphologischen Prozesse konnen in 
folgende eingeteilt werden: 

A. Anthropogene geomorpholpgische Prozesse 

I. Direkte Prozesse 
1. Anthropogene Aggradation 
2. Anthropogene Degradation 
X. Anthropogene Planierung (Aggradation + Degradation) 
3. Anthropogene Exkavation (Aushohlung) 
4. Anthropogene Deformation 

II. Indirekte Prozesse 
1. Anthropogene Senkungen( allmahliche, plotzliche, schlagartige) 

a. verursacht durch Abbau des Liegenden 
b. verursacht durch Druck auf die ErdoberfUiche 

2. Antropogene Rutschungen (allmahliche, plOtzliche, schlagartige) 
3. Anthropogene Hebungen 
4. Anthropogene Gesteinsverschiebungen (Dehnung, . 

Zusammendrilckung, Neigung odeI' Denivellierung, Krilmmung 
oder Biegung) . 

5. Ant.hropogene Deformation der OberfHiche in Stufen 
a: montane . 
b. agrarische 
c. andere 

6. Anthropogene (Mikroprozesse): Diagenese, Abblatterung, 
Verdrangung - bulging 

7. Anthropogene Ablagerung 

B. Anthropogenisierte geomorphologische Prozesse 
1. Exogene Vorgange beschleunigend 

1. Die Bodenerosion, die anthropogene Denudation beschleunigend 
2. Die fluviale Erosion und Akkumulation beschleunigend 
3. Aolische Naturvorgange beschleunigend 
4. Die Gravitationsprozesse in der Natur beschleunigend 
5. Die Abrasion beschleunigend 
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· II. Exogene Vorgilnge verlangsamend 
1. Abgeschwilchte Erosion aller Formen 
2. Transport des Erdguts 
3. Sedimentation 

C. Geomorphologische Antiprozesse 
1. Die anthropogenen Oberflilchenformen renaturalisierende 

Prozesse. 

Die Untersuchung des anthropogen-geomorphologlschen Effekts 
als eine neue Methode der kartographischen Darstellung des antropoge
nen Reliefs - schafft eine ob/ektive Charakteristik, die es ermoglicht, 
das Grad der Anthropogenisierung der Erdoberflilche verschiedener Land
schaften zu vergleichen. 

Eine von den beiden wichtigsten Darstellungsweisen des Umfangs 
dol' anthropogenen OberfUichengestaltung, sowie des Aufkommens von 
transportiertem anthropogenem Erdmaterial auf der Erdoberflliche stellt 
das "Kartogramm der Werte des anthropogen-geomorphologtschen Et
tekts" dar. Del' anthropogen-geomorphologische Effekt (AGE] gtbt die 
Mlichtigkeit einer abstrakten Schicht an, die infolge der gleichmassigen 
Verteilung del' durch den anthropogenen Transport deportlerten Erdmas
sen auf dem entsprechenden Gellinde entstehen wUrde. AGE wi I'd nach 
del' Formel 

e= 1=1 

P 

ausgerechnet. Darin bedeutet e den Wert des anthropogen-geomorpholo
gischen Effekts in Meter, P das Fllichenausmass inm2 und a1 bis a9 das 
Volumen der Erdmasse in m3• Da der Umfang der verlagerten Massen (A] 
in m3 und die FUiche des Feldes P in m2 angegeben werden, ergibt sich 
e als ein Langewert. Experimentell wurden in der Tschechoslowakei Kar
ten des anthropogenen Reliefs entworfen. Das Blatt wurde in 23874 
Quadrate zu je 5,29 km2 aufgetellt und fUr jedes Quadrat del' Wert e 
ausgerechnet.Die methodische Tragfahigkeit del' geomorphologischen 
Charakteristik AGE wurde VOl' kurzem von einigen Geographen bereits 
belegt, und zwar fUr Gebtete von verschiedener Grasse, von einigen Zehn 
bis zu Hunderttausenden km2 

Die, bedeutendste Anregung fUr eine intensivere Entwicklung der 
anthropogenen Geomorphologie war das PM.nomen der lrreversibilitiit 
mancher anthropogener Oberflilchenformen. Infolge des immerschnelle
ren Anwachsens del' anthropogenen OberfHichenformen verschwindet 
namlich die Naturoberflliche des Planet en Erde unwiederbringlich. 

Entstehung und Entwicklung der anthropogenen Oberflachenformen 
bilden eine del' Komponenten del' dynamtschen Verlinderungen del' Erdo
berfUiche im Rahmen del' Gesamtentwicklung der Landschaft. Diese Pro
zesse, sowie die hiermit zusammenhlingenden Mutationen verlaufen in 
Raum und Zeit nicht mit der gleichen chorologischer und chronologischer 
Effektivitlit in den einzelnen Entwicklungsetappen. In der anthropogenen 
Geomorphologie werden vorlaufig aus praktischen GrUnden nur jene Ver-
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anderungen der Erdoberflllche in Erwagung gezogen, die makroskopisch 
erfassbar sind. Noch vor nicbt langer Zeit unterschieden die Geomorpholo
gen stabile und mobile Terrains, wobei dem Begriff des "stabllen Gelan
des" auch jene Dynamik zuerkannt wurde, die einen gewissen kritischen 
Grenzwert nicht Uberschritten hat. In der Gegenwart wird die rigide Sta~ 
bilitHt des Terrains vollig in Abrede gestellt und eine quasistatische.oder 
plastische Stabilitllt mit Hilfe eines modernen Instrumentariumsauch 
dort Jestgestellt, wo man frilher rigide Stabilitat erkannt hat.. 

In jilngster Zeit beteiligen sich also an der Dynamik der Erdoberfla
che immer intensiver auch die anthropogen-geomorphologischen Vorgan
ge. Sie haben fast immer zu Ergebnis irreversible Transformationen der 
OberflHche, da bei ihr die bomoostatische Fahigkeit der Landschaft im 
allgemeinen nicht vorhanden ist. Die anthropogenen Elemente des Land
schaftssystems sind - z. B. in bezug auf die Bemiihungen des Umwelt
schutzes auch vom Gesichtspunkte der potenziellen Renaturalisierung der 
einzelnen Elemente aus,zu betracbten. Nach Beendung der anthropoge
nen Devastation kann man nllmlich die AtmosphHre sozusagen sofort, die 
WasserUiufe unter Voraussetzung hinreichender Finanz- und Produk
tionsmittel sehr bald renaturalisieren. Die anthropogenen Transformatio
nen des Reliefs in dem dynamischen Lebensmilieu des Menschen sind 
jedoch irreversibel, ahnlic,h wie z. B. die anthropogen liquidierten Singula
ritaten der Biosphare oder sogar der ganzen Geobiozonosen. 

C. Ermittlung einiger Beziehungen zwischen den geographischen Fak
toren und sowohl den anthropogenen als auch den antbropogenisierten 
Oberflllchenformen, wobei mam:hen auch eine okonomische Bedeutung 
zukommt; Festlegung der Korrelation zwischen dem anthropogenen Fak
tor imgeographischen Milieu und der Dichte, der Aktivitllt und der aUge
meinen- Beschaffenheit der Bevolkerung. 

Die Bestimmung der Korrelation zwischen dem Grad der Anthropo
genisierung des Reliefs, der Dichte, del' Aktivitllt und der allgemeinen 
Beschaffenheit der Bevolkerung des Landes ergab sich aus der Uritersu
chung des VerhHltnisses zwischen dem anthropogenen Faktor in Bezug 
auf die Erdoberflache und auf die Einwohnerschaft. Es wurde der sto
chastisehe Zusammenhang von zwei geographischen Faktoren, nllmlich 
der Quantitllt del' anthropogenen Oberflachenformen in der Landschaft 
und der Bevolkerungsdichte mit berilcksichtigung des Niveaus der Be
volkerung des betreffenden Gebietes erwiesen. 

Die Feststellung der Giiltigkeit des VerhllltnisSes zwischen den bei
den geographischen Faktoren ermoglicht es, fUr jeden .beliebigen Teilder 
Erdoberflllche aus den Werten des einen Faktors auf die Werte des ande
ren zu schUessen, also nach Qualitat und Quantitat del' Bevolkerung auf 
die Menge der antihl'opogenen Oberflllchenformen im betrteffenden Land, 
oder auch umgekehrt, d. h, nach demUmfang del' anthropogenen Ober
flllchenformen bel bekanritem Koefizienten. der Bevolkerungsdichteauf 
den gesellschaftllchen und auch auf den technischen Entwicklungsstand 
der Bevolkerung zu schllessen. 

Dies alles bezeugt, dass aus einer ursprilnglich rein theoretischen 
Fachdlsziplin - der anthropogenen Geomorphologle -' sieh ein inhaltlich 
reicher, gesellschaftlich gewichtiger und auch okonomisch bedeutsamer 
Wissenschaftsbereicb zu gestalten beginnt. 
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Shrnuti 

NOVODOB'2' R{)ZVOJ GEOMORFOLOGIE ANTR!OPOGENNICH FOREM RELltFU V CSSR 

Antropogennl geomorfologie zaznamenala v nejnovllj!ll doM I ,v CSSR mimoi'4dnll 
velkf rozvoj pfedevillm proto, fe byla konstatov.1na IreverzibiUta transformacl antropo
gennlho rell~fu v dynamlck~m fivotnlm prostfedl l!lovika a fe byly vysloveny prognos
ticke obavy 0 zachov.1nf pl'lrodnlho zemsk~ho povrchu kulturnlch zemi budouclm gene
racfm. Pol!et geografll zabfvajlclch se tematikou antropogennl geomorfologie se vfraz
nll zVflli.l, cof podmlnilo roz!llfenl i upl'esnllnl tezl t~to discipUny. Z.1kladnf poznatky 
antropogennf geomorfologie uf JSou v1!leniny do ul!ebnfch osnov a u1!ebnic z.1kladnlch 
i stl'ednfch !lkol v CSSR a na ,nllkterfch vysokfch !lkoI.1ch se konajl speci.1lni pl'edn411-
ky a kursy z tohoto novll zaveden~ho pl'edmitu, pro kterf se celosvitovi d1l m4lo 10-
gickf n.1zev "antropo):!'ennf geomorfologie". Vicnf vfklad rozvoje z.1kladnlch poznat
kll' geomorfologie antropogennfch forem reli~fu je obsahem toboto 1!Ianku dolofene
ho I souplsem v!lech dosud poznanfch antropogennlch forem reIi~fu. 

Vtsledkem antropogennlch geomorfologlcktch procesll JSou t~mil' vfdy ireverzi
bilnl transformace zemsk~ho povrchu, protofe zemskf povrch se obecni vymykil. ho
meostatlckA schopnosti krajlny. Zatlmco renatural1zace antropogenizovanfch l!.1sU at
mosfAry nebo hydrosfAry Isou ve vit!llniJ pl'fpadll molinA, zpi'frodnAnl zemskAho povrchu 
v mlstech antropogennlch transformacl uskutel!nlt nelze. St41e rychleI!lfm pflbtv4nlm 
ireverzibilnfch antropogennfch forem reliAfu nen4vratnll mlzi daHl! Msti pl'lrodnfbo 
\lovrchu Zemi. Pfirodnfmu zemskAmu povrchu ne}nebezpel!nAj~1 jsou antropogennl trans
formace latentnl. V antropogennf geomorfologii se dl'fve uvafovaly z praktickfch dll
vodllpouze ty zmllny zemsk~ho povrchu. ktert!! jsou pozorovatelnt!! makroskopicky. Je!l
tA 'v ned.1vn~ doM geomorfologovA rozl1l1ovall llzeml stabllnl a mobllnf, pfll!emll pod 
pojmem stability zahrnovall i dynamiku, kter4 nepl'esahovala krltickou mez. V sou
l!asnt!! dohl! je rigidnlstabilita ter6nu zcela popi'ena a kvazistatick4 l!!li plastick.1 stabili
tao je zIi!ltov4nanejmodernllJ~lmi pl'fstroJi i tam, kde dl'fve tiyla uznh4na rigldnl sta-
blllta. . 

V 11silf 0 stabilizaci normativ antropogennf geoniorfologle Je zde pl'edlofena upl'es
nlln4 definice antropogennf geomorfologle a exaktnll stan oven pl'edIIilitjejlho studia; 
zvl4!1tA vfznamn~ je vlofenl determinujfcfho prvku 8t41'f "jednA generace" do deflnice 
antropogennfch forem reli~fu. DocMzf i k terminologickfm l'e!lenlm v dan~ problemat!
ce (napl'. antropogennf formy reli~fu jsou odll!leny od forem technogennfch, odvaly od 
vtsypek, lomy od dolll apod.). 

Novi jsou rozpozn4ny nikterA dal!lf antropogennl formy rellt!!fu, napi'. promolny, 
celebr.1lnf 'Valy, pseudopyramidy, vthledovA mohyly. Byly vl!leniny do novi konstruova
vanA genet!ck~ klaslfika~nf soustavy v!lech antropogennlch forem relit!!fu,kter4 dnes 
tvo!'f ucelenou soustavu celkem 87 taxonll - jejich tabulkovt pi'ehled je zde uveden 
nimecky, v r. 1983 byl soubornlJ publlkov4n angllcky a pfedtfm l!esky. 

TerAnnf studlum antropogennfch forem reli~fu vedlo k exaktnfmu rozll!lenf pro
cesll pl'fmfch od nepl'fmtch a k zji!ltinf tzv. geomorfologlcktch a,ntiprocesll. Pl'ekva
puJfcf Je prllkazn6 terAnnf zji!ltinf vfvojov~ "stability" antropogennfho valu z hUny, 
Jehof st4l'f 2300 let bylo ovil'eno termolumlniscenl!nf metodou a vedlo k devalvaci re
centn! teorie eroznfch procesll v humidnfch kraj[.n~ch. Zatlm m4lo prozkouma.nf a vi
decky nevysvitlenf z1lst4v4 zji!ltinf poznatek 0 smyslovt!!m rozpozn4v4nf antropogen
nfch forem rellAfu v ter6nu 1!lovl!kem. Kroml! ter~nnfch pozorov4nf se uskutel!liujf v neJ-
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nov1!j§f dob~ i laboratornl experlmenty a dal§! vfzkumy v oboru antropogennl geo
morfologie. Pro tanto u~el existuji v CSSR speclAlni pokusne haly dlouhe a~ 170 m. 

Vfznamn~ slouz1 objektivit!! geografickfch charakteristik antropogennich forem 
reliefu zavedeni nove kartograficke metody 'vyjadl'ovAnl antropogenizace terenu v ma
pAch - tzv. antropogennf geomorfologickf efekt, co~ je ~Iselnf udaj mocnosti abstrakt
nl vrstvy, kterA by vznikla rovnomi!rnfm rozlo~enlm hmot pl'emlsti!nfch antropogenn1m 
transportem zemin na cele uva~ovane uzeml. 

Rozvoj poznatkli vyustil u~ 1 v zji§fovAnl ni!kterfch vztaho. mezi zemi!pisnfm1 '~i
niteU a antropogenn1m nebo antropogenizovanfm reliefem; ni!ktere ze zji!Hi!nfch ko
lektivni! funk~nlch zAvislosti majl 1 hospodAi'skf vfznam. Byla take stanovena korela
ce mezl antropogenn1m faktoram v zemskem (dfive geografickem) prostl'edl a hustotou, 
aktivltou I obecnou kval1tou obyvatelstva. AgrArnl valy v zalesni!nfch tlzemlch byly roz
poznAny jako IndikAtory mlstnlho zamldl!lstvi v dobAch pl'ed zalesni!n!m, co~ je cen
ne zvlA§ti! pro poznAn! obdobl bez kartografickfch zAznamo. lesu, poll a luk. Antropo
gennl kulturnf pahorky jsou brAny v tlvahu pl'l plAnovAni rozvoje mi!st. Archltektonic
kA "tvorba krajlny" rnA antropogennl geomorfologli jako pramennou discipUnu. Re
kultivace hornicko-pro.myslovfch krajin je na znalosti antropogennich forem reliefu 
pfimo zAvislA. HledAni lokalit pro urMnn! aj. deponie se zami!l'uje na poznatky 0 zem
nlclch atd. Plivodni! ryze teoreticka fyzlckogeograficka disclpllna antropogennl geomor
fologie se tedy stAvA obsahovi! bohatf m, spole~ensky do.le~itfm vi!dnlm oborem vfznam
nym i ekonomicky. A v §ir§l uvaze vztah "pl'iroda - ~lovi!k" je po dvou zAkladnich 
existen~nich problemech lidstva (dllema valky a mlru a zaUm nel'elHtelna popula~ni ex
ploze) tl'eUm nejvfznamni!j!lm problemem obyvatel planetyZemi!; studlum antropogeni
zace zemskeho povrchu 'v rAmcl uvedeneho vztahu lze ozna~lt za primarnl potl'ebu, 
a proto lze prognosticky pl'edpoklAdat daI!1 rychlf rozvoj geomorfologie antropogennlch 
forem reliefu. 

(Adresse: Pl'irodovMecka fakulta Univerzity Palack~ho, Lenlnova 26, 771 46 Olomouc.J 
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TADEAS CZUDEK 

NEOTEKTONIK UND TALBILDUNG AM SO· RAND 
DES B6HMISCHEN HOCHLANDES 

Einlaltung 

Der sUdt>stliche Randbereich des Bohmischen Hochlandes grenzt 
an die Vorsenken am AuBenrand der Karpaten, die mit neogenen und 
quartaren Sedimenten ausgefUllt sind. Er stellt in der neotektonischen 
Etappe der Krustenentwicklung ein sehr mobiles Gebiet dar. Das behan
delte Gebiet weist Uberwiegend den Charakter junger aktivierter, nicht 
vollkommen konsolidierter Platformen auf. Seine absolute Ht>he nimmt 
im allgemeinen von SUdwesten nach Nordosten und zugleich von SUd
osten nach Nordwesten zu und erreicht im Nlzky Jesenik (Gesenke J 
800 m. Wiederholte tektonische Hebungen und Senkungen des gesamten 
Randbereiches des Bt>hmischen Hochlandes sowie differenzierte SchoUen
bewegungen an Verwerfungen und Zonen starkerer ZerklUftung der Ge
steine haben die heutige Gestaltung der Landoberflache und speziell 
auch die Talentwicklung wesentlich beeinfluBt. Von besonderem Inte
resse sind hierbei die tief eingeschnittenen Taler, welche der Richtung 
gegen Stldosten zur Karpatischen Vorsenke folgen. Die Ergebnisse dieser 
Arbeit basieren auf langjahrigen geomorphologischen Felduntersuchun
gen und geologischen, insbesondere die Palaogeographie des Neogens 
betreffenden Erkentnissen. Die palaogeographlschen Eorschungen er
wiesen sich als besonders wichtig fUr die ErkUirung der Bildung der Taler 
dIe sich in ganzer oder fast ganzer Lange 1m Bereich der miozanen 
Meerestransgressionen befanden. 

Zur Kennzeichnung dar tieren Tiler 

Die Randzone des Btihmischen Hochlandes ist im gesamten Gebiet 
zwischen den Stadten Znojmo und Ostrava durch tiefe Taler zerschnitten, 
die sich stark von den plateauartig flachen Wasserscheidenbereichen ab
heben. Letztere kt>nnen als VerebnungsfHi.che betrachtet werden, die be
reits im Eozan-Unteroligozan vorhanden war und 1hre heutigen Grund
zUge wahrend einer langdauernden Entwlcklung Uber verschiedene kli
ma-morphogenetische Phasen erhielt. Bei Ihrer Weiterformung muB der 
~eotektonik und der Talbildung eine wichtige Rolle zugeschrieben wer
den. Auch eine Mitwirkung mioziiner Meeresabrasion ist anzunehmen. Es 
handelt sich demzufolge urn eine polygenetische "Sukzessionsflache", die 
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mit dem ursprilnglichen (praoligozanen) Anlage-Mechanismus heute 
nichts odeI' fast niehts mehr zu tun hat (T. Czudek 1978, S. 67). Die 
Entwicklung del' heutigen Hochflache gipfelte gegen Ende des Pliozans 
und im Pleistozan. 

NNO 

' 0 [---I I J !O e 
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1. Sohlenkerbtal des Buches Mala Hana WNW von Opatov ice im Drahaner Hochland 
(Drahanska vrcho vina ). 1 - Auensedimente (Lehme und Sande ; Holoz1:ln], 2 - Tal
bodenablagerungen (fluv iale SchoUer und Sande; Wlirm), 3 - Hangablagerungen 
(lchmiger Schutt ; Wlirm J. 4 - Felsuntergrund (Grauwacken und Konglomerate; Un
terkarbon). Sk 1 - Sic 6 Schllrfe, V 1 - V 6 Bohrungen. Aufn. T. Czudek - Zd. 
Papou~ek - I. Vesely. 

Die tier eingeschnittenen Taler weisen im ArLeitsgebiet meistens 
den Charakter von Kerb- und Soh len kerb taler ( '\ bb. 1 J. seltener die 
Form breiter Sohlentaler auf. Sie erreichen Tiefen von 25 m bis urn 200 m. 
1hre Hange sind meist bis 30° und in den cai\oniihnlichen Talern des 
Mahrischen Karstes bis um 70° geneigt. In den Talern sind '· oft Durch
bruchsstreeken zu beobaehten wie an den Flilssen SVitava,Svratka, 
Bobrava, Jihlava, Rakovee, Odra und Opava. Manche del' Hefen Taler 
weisen morphographisehe Merkmale einer sehr "jungen" Form:mit fehlen
der Aue und unausgeglichenem Langsprofil auf, andere sind Sbhlenkerb
taler mit 20-200 m breitem Talgrund. Bel den SohlenUUern :ist die Tal
sohle bis mehrere Hundert Meter breit. Manehe del' Taler weisep;: ty"p"isehe 
Zwangsmaander auf, und haufig sind seharfe Talbiegungen. : Iri: zahlrei
chen tiefen Talern befinden sieh im Liegenden der quarUiren Talb6denabla
gerungen Reste miozaner Meeressedimente. Morphologiseh gut ausgeprag
te fluviale Talterrassen sind in den meisten Talern selten. Dagegen ist die 
Hangasymmetrie eine sehr haufige Erseheinung (Abb. 2). Es kann sogar 
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gesagt werden, daB jedes Tal mindestens in einer seiner Strecken asym
metrisch gestaltet ist. 

Die Hange der behandelten Taler sind meistens bewaldet. Unter der 
dUnnen, oft rund 1 m machtlgen Grobschuttdecke 11egt der Felsgrund. 
Anstehendes Gestein tritt auch auBerhalb der steilen (mehr als 40° ge
neigten) Prallhange an verschiedenartigen Felswanden nicht selten offen 
zutage. Ortlich sind kleine Blockmeere, Blockstrfime und in den oberen 
Hangteilen Kryoplanationsterrassen entwickelt. 

An HangfilBen treten oft mehr oder weniger ausgepragte pleistoza
ne FuBhalden auf, die gewfihnlich bis 10 m oder 15 m machtig sind. Sie 
bestehen aus kantigem Schutt mit Feinmateriallagen. Die Schutthalden 
Uberkleiden schmale konkav gestaltete, pedimentartige FelsgrundfUlchen, 
konvexartige UnterhHnge oder TerrassenfUlchen. Das Vorkommen und 
die GrfiBenordnung der FuBhalden hangen von den geomorphologischen 
Standortfaktoren ab, der Hangexposition ist hier eine zweitrangige Be
deutung zuzuschreiben. 

Die untere und obere Hangkante der tief eingeschnittenen THIer 1st 
in den meisten FHllen gut ausgepragt. Oberhalb der oberen Hangkante 
kommen mHBig geneigte Hange vor, die an manchen Stellen als Uber
formte Reste ehemaliger muldenffirmiger Taler der altestenTalentwic
klungsphasen zu deuten sind. An vielen Stellen ist jedoch die heuUge 
Form dieser Hange gene tisch an die Entstehung der tiefen Taler gebun
den und durch Abtragung des Gelandes zwischen der Talhangoberkante 
und der Wasserscheidenbereiche entstanden. Breite muldenffirmige Tal
forman kommen in den allerobersten Strecken derTaler vor. 

Die Bezlehung der Tiller zur Tektonik 

Die geomorphologischen und geologischen Untersuchungen lieBen 
erkennen, daB die tief eingeschnittenen Taler mit den tektonischen He
bungen und Senkungen im Kontaktbereich zwischen der Bfihmischen 
Masse und der Karpatischen Vorsenke und mit tektonischen Struktur
elementen (morphotektonischen Linien) innerhalb der Bfihmischen Masse 
eng, verbunden sind. Der Verlauf vieler nlJer und einzelner Talstrecken 
lehnt sich an diejenigen R1chtungen tektonischer Bruchstfirungen an, die 
parallel oder fast parallel zu den Randbruchhangen des Bfihmischen 
Hochlandes in Mahren und den ausgepragten Verwerfungen des west
lichen Teiles· der Tschechoslowakei streichen. Haufig kommen techt
wink11ge Talbiegungen vor,·die man in den allermeisten Fallen nur durch 
Neotektonik erklaren kaRn. Ais klassische Beispiele derartiger abrupter 
Richtungsanderungen der Tallaufekfinnen die der Flilsse Odra,Opava, 
Moravice und Hvozdnice 1m Nlzky Jesenlk (Gesenke) dienen. Auch filr 
vie'le Durchbruchstalstrecken waren auBer der, Eplgenese und der Ante
zedenz neotektonische Bruchstfirungen oder das Zusammenwirken aller 
drei genannten Faktoren tatig. Manche Talstrecken sind auch an neotek
tonische Grabensenkungen gebunden. Bei der neuesten geologischen De
tailkartierung 1m MaBstab 1 : 25 000 - 1 : 50 000 sowie, bel geophysika
lischen Untersuchungen werden entlang zahlreicher Taler Bruchlinien 
kartiert. Ahnl1che Ergebnisse erbrachten auch Detailforschungen fUr 
Talsperren, die praktisch Uberall stark ere oder gerlngere tektonische 
Stfirungen erkennen IleB.en. 

~- " ' ~ . " -
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nae Entwlckillng der tieteD Tiler 1m TerUlr 

Auf die verhHltnismHBig alte Anlage vieler der tiefen THIer mit stei
len HHngen am SO- Rand des BHhmischen Hochlandes in MHhren ha
ben bereits einige Forscher gegen Ende des 19. Jh. und am Anfang des 
20. Jh. hingewiesen. Den heutigen Ansichten kam H. Hassinger (1914, 
S. 53-57) am nHhesten. Kommen im Talboden der behandelten TD.ler 
Reste von Sedimenten der einen oder anderen Stufe des Miozllns auf pri
mHrer Lagerstlltte vor, dann sind solche THIer zweifellos vor der Ablage
rung dieser Sedimente angelegt worden. Sind miozHne Ablagerungen im 
Talgrund nicht bekannt, dann milssen drei MHglichkeiten ins Auge ge
faBt werden: 1) Miozllne Meeresablagerungen sind im Tal vorhanden, 
bisher wurden sle jedoch nicht ermittelt; 2) Ablagerungen der einen oder 
anderen Stufe des Miozllns waren 1m Talgrund vorhanden, jedoch wur
den sie bis zur Gegenwart wieder vHllig abgetragen; 3) Miozllne Sedimen
te waren im Tal nie vorhanden, das bedeutet, daB das Tal sich erst nach 
dem Baden zu entwickeln beg ann. Aufgrund der neuesten geomorpholo
gischen und geologischen Untersuchungen kann die ziemlich kompl1-
zierte Frage der Taleintiefung befriedigend gelHst werden. Dabei zeigt 
sich ein gewisser Unterschied bel der Talentwicklung zwischen den Ge
bieten sildwestlich und nordHstlich von Brno, der sich bis in die Gegen
wart lluBert. 

1m sildwestlichen Teil des behandelten Raumes zwischen der Hster
reichisch-tschechoslowakischen Grenze und Brno liegen Beweise vor, 
daB manche tiefeTlller bereits vor dem Eggenburg angelegt wurden 
(vgl. M. Dlabac 1976, S. 14, I. Krystek 1983, S. 38). Man kann deshalb 
sagen, daB der Anfang ihrer Entwlckl~ng ungefllhr an der Wende vom 
PaUiogen zum Neogen oder sogar noch 1m Oberol1gozlln liegt. In diesem 
Gebiet wurden wahrend des Miozllns drei Meerestransgressionen und -
regressionen nachgewiesen, und zwar im Eggenburg-Ottnang, im Karpat 
und im Unteren Baden, die durch regionale Senkungen und folgende tek
tonische Hebungen hervorgerufen wurden (M. Dlaba~ 1976, S. 16). Selbst
v.erstandlich konnten diese Ereignisse nicht ohne Auswirkung auf die 
Talentwicklung bleiben, denn sie muBten zu Phasen der Erosion und der 
Verschilttung ftlhren. Wllhrend der Erosionsphasen kam es zur Ausrllu
mung lllterer Miozanablagerungen in verschleden groBem AusmaB sowie 
auch zur erosiven Einschneidung inancher bereits bestehender Taler und 
schliej3lich auch zur Bildung· von Talern an neuen Stell~n (T. Czudek 
1978, S. 73). Dasselbe gilt auch fUr die Zeitspanne nach der letzten 
Meeresregression am Ende des Unteren Badens (Morav), die durch regio
nale Hebung des gesamten Gebietes hervorgerufen wurde. 

1m Gebiet nordHstUch von Brno begannen sich die heutigen tief 
eingeschnittenen Tllier etwas spllter zu entwickeln. Darauf deuten die 
palHogeographischen Verhllitnisse des MiozHns im Ostrauer Gebiet hin 
sowie die Tatsache, daB in den tie fen Tlliern des Drahaner Hochlandes 
(Drahansk6 vrchovina) und des Gesenkes (Nizk9 Jesenfk) bisher an kei
ner Stelle altere miozane Ablagerungen als die des Unteren Badens (Mo
ravs) bekannt geworden sind. Die tektonischen Senkungen im Ostrauer 
Raum (vgl. A. Jurkov6 1971, S. 380) weisen darauf hin, daB sich die tief 
eingeschnittenen Tllier im Hstlichen Teil des Gesenkes (Nlzk9 Jesenfkl 
zur Zeit des Eggenburgs entwickeln beginnen konnten. Sicher aber 1st, 
daB wHhrend des Karpats das Gebiet durch Kerbtllier zerschnltten war 
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LInd das GeUinde ein kraftiges Relief aufwies. Mit del' ersten Phase del' 
Transgression im Unteren Baden, wahrend del' es zur Ablagerung grob
korniger Strandsedimente kam, drang das Meer am Rand des Gebietes 
bereits in bestehende tiefe Taler ein. Die Taler der Randzone des Boh
mischen Hochlandes auBerhalb diesel' Transgression, auch im Gebiet 
sUdwestlich von Brno, muBten zu dieser Zeit vertieft werden. 1m Laufe 
del,' folgenden regionalen und ziemlich schnellen Senkung des gesamten 
SUdostteiles des Bohmischen Hochlandes kam es zur weitreichenden, so
genannten zweiten Phase der Transgression im Unteren Baden, wahrend 
der die fluviale Talbildung unterbrochen war. 

Die tektonischen, wiederholt von differenzierten Schollenbewegungen 
begleiteten Hebungen des gesamten untersuchten Gebietes hatten die 
Regression des Baden-Meeres und eine neue Entwicklungsetappe der 
niler zur Folge. Ebenso wie bei den Transgressionen im Baden und mo
glicherweise auch zur Zeit alterer MeeresUberflutungen kam es zu syn-
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3. Talverlauf des Baches Kamenny patak im Nizky Jesenik (Gesenke}. 1 - ausge-
w1ihlte SchUrfe, Bohrungen und AufschlUsse, 2 - das pr1ibadenische Tal, 3 der 
heutige Bach, 4 - Durchbruchstalstrecken. Aufn . T. Czudek. 
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sediment11ren Senkungen. Diese Etappe auBerte sich durch die Exhu
mierung frUher angelegter niler und zur beginnenden Entwicklung von 
T111ern an neuen Stellen (H. Hassinger 1914, S. 56-57, T. Czudek 1962, S. 
98 siehe 1971, S. 36). Zu dieser Zeit beg ann die entscheidende Formung 
des sUdostlichen Abhanges des Bohmischen Hochlandes in seiner heu
tlgen Gestalt. Zugleich nahm die Intensit11t der Hebungen von SUdwesten 
gegen Nordosten zu, und es ist nicht ausgeschlossen, daB diese Tendenz 
bis ins Holozan und auch bis in die Gegenwart zuhiel~. Der Grad der 
Exhumierung vorbadenischer Taler ist wesentlich fodgeschritten und 
h11ngt von geomorphologischen und neotektonischen Standortfaktoren abo 
Dennoch findet man h11ufig im Talgrund Reste unterbadenischer Meeres
ablagerungen (im Geb1et slldwestlich von Brno sind sogar Sedimente 111-
terer miozaner Zeitperioden erhalten). Sie treten auch an den Unter-
111ufen der tief eingeschnittenen Taler, am hauflgsten jedoch in den mul
denformigen Ursprungstalstrecken auf, wo sie an mehreren Stellen auch 
tiefe Taleinschnitte '!ollkommen ausfiillen, oder dort, wo der Wasserlauf 
bei der Meeresregression seinen alten Weg nlch wlederfand - Abb. 3 
(T. Czudek 1971, Abb. auf Seite 37 und 39). 

1m PHozan setzte die Talentwlcklung durch Ausr11umung und Vertie
fung 11lterer Taler sowie Entstehung neuer Taler am sUdostlichen Rand 
des Bohmischen Hochlandes fort und wurde durch Belebung der tekto
nischen Aktivitat gegen Ende des Pl1oz11ns und am Anfang des Pleisto
z11ns versUlrkt. 

Die Entwlcklung der tlelen Tiller 1m Quartllr 

Die Talentwlcklung im behandeiten Gebiet ist im Quartar einerseits 
durch die fortschreitende, vermutlieh etappenartige Gesamthebung des 
Gel11ndes und andererseits durch wesentliche Klimaschwankungen be
sonders im Pleistoz11n sowie durc.h die Anwesenheit des Dauerfrostbodens 
wahrend der Kaitperioden bestimmt. Es Hegen Beweise vor, daB der Per
mafrost bereits 1m Altpleistoz11n vor der Brunhes-Matuyama Grenze auf 
dem Gebiet der Tschechoslowakei vorhanden war (T. Czudek 1982, S. 18 J. 
W11hrend des Quartars kam es zur weitergehenden Vertiefung der vor
handenen Taler und zur Anlage von neuen T11lern. Ais typisches Beispiel 
der Bildung neuer tief eingeschnittener T11Ier kann das Gebiet in del' 
Nachbarschaft des nordlichen Obermarchbeckens (Hornomoravsky (lVal J . 
dienen. Das AusmaB der quart11ren Talein'tiefung ist unterschiedlich und 
hangt von den relativen Hohenunterschieden zwischen den einzelnen 
Regionen des Untersuchungsgebietes und den angrenzenden Tiefschollen 
ab, die auf die differenzierten tektonischen Hebungen' ZurUckzufiihren 
sind. Diese Taleintiefung kann In den T11lern, wie es die FluBterrassen 
beweisen, welche der Richtung gegen SUdosten zur Karpatischen Vorsen
ke folgen, sogar bis urn 100 m betragen. Zahlre!ehe WasserUiufe, beson
ders die del' Kerbt111er, schneiden sich auch in der Gegenwart in die Tiefe 
ein. 

Zu den wichtigsten quartaren Reliefformen, die in den tief eingeschit
tenen Talern del' sUdostlichen Randzone des Bohmischen Hochlandes zu 
finden sind, gehoren die Hangdellen, die FuBhalden und die holozanen 
Wasserrisse, die zusammen mit den Felsformen und FluBterrassen In man
chen Talern den Gesamtcharakter der Kerbt111er, SohlenkerbtHlerund 
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SohlentHler bestimmen. Diese Klelnformen, die wichtige Rolle der pleis
tozHnen Thermoerosion sowie die Entwlcklung der Talasymmetrie wur
den in jUngsten Arbeiten des Verfassers nHher be,handelt (vgl. T. Czu
dek 1978, S. 76-78, 1982, So 14-34). 

SchluBBfolgerungen 

Die Entwlcklung der tief eingeschnittenen THIer des siidostlichen Rand
gebietes des Bohmischen Hochlandes in Mllhren ist mit abgelaufenen 
neotektonischen Hebungen und Senkungen eng verbunden. Die weitaus 
Uberwiegende Mehrzahl der Kerbtlller, Sohienkerbtllier und SohlentHler 
folgt Zonen geringerer Gestelnswiderstllndigkeit, die in den aUermeisten 
Fli11en durch sHirkere ZerklUftung oder durch Verwerfungen bedingt 
slI1d. Lllngs zahireicher, durch THIer markierter BrUche ist es zu differen
zl.erten Schollenbewegungen gekommen. 

Zahlreiche THier sind ihrer Anlage nach vorbadenischen Alters. 1m 
Laufe del' Zeit 1st das Talnetz dlchter geworden. 1m Geblet sUdwestlich 
von Brno haben sich die tiefen Taler etwas frUher zu entwickeln begon
nen als 1m Raum nordOstlich von Brno. Der Grad der Exhumierung vorba
denischer THIer 1st ziemlich fortgeschrltten und hHngt von geomorpholQ
gischen und neotektonlschen Standortfaktoren abo 

Die BUdung del' behandelten Taler durchlief mehrere Entwicklungs
etappen. Diese Etappen wurden 1m Mlozan durch Meerestransgressionen 
und -regressionen bestimmt, die durch wechseind ab- und aufwarts
gerichtete tektonische Bewegungen des sUdOstlichen Teiles del' BOhmi
schen Masse hervorgerufen wurden. Es kam mehrmals zur "Unterbre
chung" del' fluvialen Talentwlcklung 1m Bereich del' elnzelnen Meeres
Uberflutungen, zu unterschiedlich starker Exhumierung wllhrend und 
nach den Meeresregressionen, auch zur Vertiefung mancher Taler, sowie 
zur Entstehung von neuen THlern. 1m Quartar setzte die Bildung der THIer 
gebunden an fortschreitende tektonische Hebungen nnd besonders im 
Plelstozan 1m Zusammenhang mit den auftretenden Klimaschwankungen 
fort. Die gesamte Eintiefung der gegen SUdosten zur Karpatischen Vorsen
ke· geriehteten Taler seit Ende des PUozans konnte wahrend des Quar
tars bis urn 100 m betragen. Zahlreiche WasserlHufe schneiden sleh aueh 
rezent in die Tiefe ein. 

Eine wichtige Zeitgrenze in del' Talbild1mg und del' Entwicklung 
des gesamten GelHndes ist das Ende des Unteren Badens. Zu dieser 
Zeit begann dIe Formung der heutigen Gestalt des sUdOstlichen Abhan
ges del' Bohmischen Masse, die im Jungpleistozan ihren HOhepunkt et
reichte. Die Intensitat der neotektonischen Hebung nahm von SUdwesten 
nach N ordosten zu. 

Obwahl viele der behandelten Hohlformen nach ihrer Anlage alt 
sind. e1'folgte die Ausfarmung ihrer heutigen Gestalt erst im Pleistozlln. 
Dabei ist zu beachten, daB sagar innerhalb einer und derselben geomar
phologischen Region des stidostlichen Randbereiches. des BOhmischen 
Hochlandes mehrere Talgeneratlonen vorhanden sind. 

109 



Literatur 

BODEL J. (1969): Oas System der klima-genetischen Geomorphologie. Erdkunde, Bd. 23, 
H. 3, pp. 165-183. Bonn. 

CZUDEK T. (1971J: Geomorfologie vychodnf cast! Nlzkeho Jesenlku. Rozpravy CSAV, 
r. mat. a pl'fr. v!!d, roc. 81, selL 7, pp. 1-90, Praha. 

CZUDEK T. (1977): Reliefgenerationen im Ostteil des Nlzky Jesenlk (Gesenke J. Wiirz
burger Geogr. Arb., H. 45, pp. 39-68, Wilrzburg. 

CZUDEK T. (1978): Talgenel'ationen am Ostrand des Btihmischen Hochlandes. BeitrHge 
zur Quart1!r- und Landschaftsforschung. Festschrift zum 60. Geburtstag von Ju
lius Fink, pp. 65-8'1, Wien. 

CZUDEK T. (1982J: Zur Thermoerosion und Talentw!cklung in Miihren (CSSR). Pl'{
rodovedne prace I1stavu CSAV v Brni!, Nova Series 16, C. 1, pp. 1-36, Brno. 

DLABAC M. (1976): Neogen nil. jihovychodnlm okraji Ceskomoravske vrchoviny. Vyzkum
ne prace OOG, 13 11, pp. 7-21, Praha. 

HASSINGER H. (1914): Die M1!hrische Pforte und ihre benachbarten Landschaften. 
Abhandlungen del' k. k. Geograph. Ges. in Wien, Bd. 11, Nr. 2, pp. 1-313, Wien. 

IVAN A. (1973J: Ni!ktere geomorfologicke problemy okraje Ceske vysotiny v okol! Brna. 
Studia Geographica 36, pp. 5-39, Brno. 

IVAN A. (1,9>74): K ,problemu 1110hy tektonickych pohybO. pi'i vzniku a vyvoJi I1doln!ch 
tvarfi, Sbornfk CSSZ, sv. 79, c. 1, pp. 40-47, Praha. 

JURKOV A A. (1971): Oscilace paleozoika v miocenn! celn( hlubini! na Ostravsku a je
jich vztah k fazlm alpi.nskeho vrasni!nL Geologicke prace, Spravy 57, PP. 379·-
385, Bratislava. 

KOPECK'2' A. (1972): Hlavnf rysy neotektoniky Ceskoslovenska. Sborn!k geol. ved, 
anthropozo!kum, 1'. A, sv. 6. pp. 77-155, Praha. 

KRYSTEK I. (1983): Vysledky facialn!ho a paleogeograf!ckeho vyzkumu mlad~!ho ter
cieru na jihovychodnfch svazlch Ceskeho masfvu v I1seku .. Jih." Folia Fac. Sc. 
Nat. Univ. Purkynianae, Geologia, T. XXfV, C. 9, pp. 1-47, Brno. 

PANOS V. (1962): Fosilnl destrukl!nl krasove tvary vychodnl casti Ceske vysol!iny. Geo
graficky casopis, roc. 14, c. 3, pp. 181-204, Bratislava. 

VYSKOGIL P. - ZEMAN A. (1980): Problematika a dosavadn! vysledky studia recent
nich pohybfi zemskeho povrchu na styku Ceskeho masivu a Karpat. Casopis pro 
mineralogii a geologii, roc. 25,1!. 4, pp. 389-407, Praha. 

ZEMAN A. (1980): Pi'edmiocennf reliM a zvetraliny v oblasti karpatske pi'edhlubne 
a moravskych Karpat ph vyhledc1van! lo~isek nafty a plynu. V1!stn!k OOG, roc. 55, 
I!. 6, pp. 357-366, Praha. 

ShI'nuti 

NEOTEKTONIKA A v'2'VOJ OOOLI JIHOVtCHODNIHO OKRAJE CESKE VYSOCINY 

Jihovychodn! okraj Ceske vysociny je v neotektonicke etape oblasti velmi mo
bUnL Opakuj!ci se tektonicke zdv!hy a poklesy I1zemi jako celku a diferenciAlnl pohy
by jednotl!vych vet~ich nebo men~ich ker podel vniti'n!ch zlomfi, vcetne z6n zvy~ene 
puklinatosti, podstatnou merou ovlivnily celkovou konfiguraci terenu, a Urn i vyvoj 
UdplL Okrajovc1 z6na Geske vysol!iny v celem I1zem! od ZnoJma po Ostravu, ktera le
~ela v miocenu v dosahu mOi'skych transgres!, je rozi'ezAna hlubokym! lldoUmi. Tato 
Mol! ost1'e kontrastuji s plochymi rozvodnlmi I!Astmi zarovnaneho povrchu. Vrcholova 
zarovnana I1roven je polygenetickym povrchem, ktery byl vy·vinut j!! v eoeenu nebo 
spodn!m oligocenu, av~ak se svym pfiv()dnfm (p1'edoligocennlm) vyvojovym mecha
nismem nema dnes ji! nic nebo teme!' nie spolecneho. 

HlUbbce zai'ezanA tldolf, je! jsou pl'edm1!tem teto prace, maji ve studovanem tlzemi 
v pi'il!nem prof!lu tvar vice nebo mene rozev1'eneho p!smene V, nebo tvar zai'ezfi s p1'l
krymi - svahy a tldolnl nivou dosahujiei ~i!'ky misty a! nekolik stovek metrfi, nejcas
teji v~ak do asi 100-200 m. Jejieh hloubka byv4 25-200 m a sklon svaM zpravidla 
do 30°. U n1!kterych hlubokych Udoll Jsou vyrazne zaklesnute meandry a prfilomove 
I1seky. Caste jsou ostre ohyby z jednoho smeru do druhilho. Pi'!znal!nym pro naprostou 
vetSinu UdoU je nedostatek morfologicky vyvinutych l'icn!ch teras. V mnohych hlu
bokych I1doUch se v podlo~i kvarternich sedimentfi I1dolnlho dna vyskytujl zbytky mio
cennfch sedimentfi in situ. Typickym rysem je sklonova a vy~kova asymetrie svahfi. 
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Cast~ jsou svahov~ t1pady a pi'l t1paU svahCl akumulace sut!. Z holocennlch tvarCi jsou 
na dni! mnohfch hlubokfch Molnlch zAi'ezCl nejvfznamnej!l{ strze. 

Absolutnl vi!t!Hna hluboce zal'ezan1ch udoll sleduje zOny meni! odolnfch hornln, 
kter~ jsou v naproste vi!t!Hni! pi'lpadd podmini!ne z6nami zVf!!ene pukllnatosti nebo 
zlomy. Podel mnohfel1 teehto zlomCi do!!lo k difereneiiilnim pohyMm ker. 

Mnoho ddoU je sVfm zalol!enlm pi'edbadenskeho stAi'L ,Bi!hem doby se t1dolnl sH 
zahu!!fovala. V t1zeml jihozApadni! od Brna byla ni!kterA hlubokA t1doU zalol!ena jizpi'ed 
eggenburgem. Zaciitek jejich v~voje lezl pi'iblizni! narozhranf paleogenu a neogenu 
nebo je!!ti! ve svrehnfm oligoe~nu. V t1zeml severov~chodni! od Brna zacala dne!!nl 
hlubokA MoU vznikat 0 ni!eo pozdi!ji. Jist~ je, l!e jil! v karpatu zde eXistovalyhluboke 
Molnl zAl'ezy a l!e oblast mi!la sHni! clenit~ reli~f. 

Pl'i v~'voji hlubok~ch udoU se uplatnilo ni!kolik v~vojov~eh fAzl. Tyto faze byly 
v mlocenu urcovAny mofsk~mi transgresemi a regresemi, vyvolanfmi kolebav~mi tekto
niek~mi pohyby jlhov~ehodniho okraje Ceskeho masfvu. Doehiizelo vlcekriit k npi'e
ru!lovtinl" v~voje t1doU v dosahu dane tra·nsgrese, k jejieh vet!!i nebo men!!! exhumaci 
pi'i regresi a po nl (popi'. k prohloubeni ni!kter~eh t1doll) a take k v~voji novfch udo
U. Na ni!kter~ch mlsteeh se pod dnesnlm !!iroee rozevi'en~m t1doUm vyskytuje pod 
miocenn(mi sedimenty hlubok~ pohi'ben~ t1dolnl zAi'ez. V kvart~ru byl v~voj t1doU urco
van pokracujlcfm celkov~m zdvihem uzeml a zejmena v pleistoeenu v~raz·n~m koHsiinlm 
podnebL Celkov~ zahloubenl proti konel plioe~nu 'mohlo u t1doll smi!i'ujleleh k jiho
v~ehodu do karpatske celn! hlubiny dosahovat al! okolo 100 m. Mnoho hlubokfeh Mali 
se zai'ezAvA do hloubky i v pi'itomn~ dob/!. 

V~raznou hranie! ve v~vojl MoU a eeleho reliefu je konee spodnlho badenu, kdy 
zacaly vznikat dnesni zAkladnI modologieke rysy jihovfehodnlho okrajoveho svahu 
Ceske vysoclny, ktere vyvrcholily ve svrchnlm pleistoc~nu. Intenzita tektonickfeh zdvi
hd narCistala od jihoziipadu k severov~ehodu. 

I kdyz zalol!eni mnoh~eh Udoll je stare, jejieh dne!lnl ziikladnI rysy vznikly al! 
v pleistoe~nu. Dokonce v jedn~ a tel!e geomorfologicke jednotce se ve studovanem 
t1zeml vyskytujl rClzne v~vojove generace udall. 

{Adresse: Geograftcky ustav (JSAV, Mendlovo ndm. 1, 66282 Brno.} 
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FERDINAND SAMAI, SIMON VALOVIC, RUDOLF BRAzDIL 

ATMOSPHERIC PRECIPITATION VARIATION 
IN CENTRAL EUROPE IN PERIOD OF 1881-1980 

1. Introduction 

Atmospheric precipitation is characterized by a great temporal and 
spatial variability. Since their origin physical processes have been main
ly influenced by circular and geographical factors instable in time and 
space. 

In Central Europe, within the frame of circular factors, oceanic in
fluences (e. g. mainly of the Atlantic ocean and the Mediterranean sea) 
as well as continental influence (e. g. of the Eurasian continent) become 
outstandingly evident. The location of the area under study including the 
exposition conditions is most important among the geographical condi
tions. Since the geographical factors can be considered practically cons· 
tant in time, the main causes of the precipitation variation may be found 
in the temporal variability of circular factors. 

In Climatological literature much attention has been paid to the stu
dy of precipitation variations because they often have serious consequen
ces on various spheres of human economic activity. The purpose of the
se studies is a through analysis of this variation with the aim of obtaining 
results helpful in long-term forecasts. Similarly, a number of papers deal 
with precipitation variations in Central Europe, where the carried out 
analyses refer as a rule to individual precipitation stations or territorial 
units (see list of literature J. 

The aim of the present paper is to analyse the year total of preci
pitation variations in the area of Central Europe in the period of 1881-
1980. 

2. Applied material and methods of compilation 

The analysis of precipitation variations in Central Europe is partly 
based on the year precipitation totals obtained from the precipitation 
stations, partly on what is called spatial year precipitation mean in the 
period of 1881-1980. The advantage of spatial means in comparison with 
the data from the stations is presented by supressing local influences 
on the precipitation regime (orographical conditions, convection effect), 
which allows to state the main and determining characteristics of the pre
cipitation regime. In this paper the calculated spatial means have been 
used for the territory of Czechoslovakia (Bohemia and Slovakia), Poland 
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and Hungary together with the data from stations in Vienna, Innsbruck, 
Ber Uri,Erftirt;-Hii nIiover ,Franl(fUttoiCMalti -and MunIch. 

For analyses of the precipitation series many various statistical 
methods have been applied (see literature). The present paper descri-
bes the following ones: . 

five year and eleven year moving averages 
double and twentyfold smoothing of the series by 'binomial coeffi, 
cients 

harmonic analysis 
correlation and spectral analyses. 

These methods are to facilitate the analysis of the precipitation serie.s 
created by periodic and aperiodic components. From the point of view 
of forecasting the value of a series, periodic components in the precipi
tation series which" are not expressive or are depresl?ed, are the most 
important. Therefore the study of the analyses of precipitation variations 
of what is called quasi periodic fluctuations is of great significance. Ac
cording to Drozdov, Grigorjeva (1971) these fluctuations differ ~lightly 
from periodic fluctuations in relatively short time, but their amplitude 
changes gradually together with the mean length of period, e. g. one 
periodiC fluctuation gradually changes in another. Quasi periodic compo~ 
nents change into aperiodic components during a sufficiently long pe-. 
riod. 

The whole cycle of fluctuations from quasi periodic to nearly aperio
dic ones is specified as a cyclic variation. In climatology the Brtickner~S' 
cycle of temperature and precipitation variations has been known for 
over 20-50 years. Apart from the papers mentioned above, many other 
authors have dealt with the study of the precipitation periodicity (Saniaj, 
Valovic, Brazdil 1983, TopUjski 1981). There are cycles of various lengths. 
yet the persisting problem remains, 1. e.their physical explanation. Many 
of them create part of what is called "meteorological noise", 1. e. it is 
necessary to verify also their statistical· 'signlficance. The atmospherJc. 
precipitation periodicity ought to be the result of the 'processperiodici
ty of the general circulation of atmosphere treated of in paper Savtna, 
Chmelevskaja (1977) . 

. 3. Atmospheric precipitation variation in Central Europe 

3.1 Pre c i pit a t ion C 0 U r s e inC e n t r a lEu r 0 p e i nth e per i 0 d ,. 
of 1881-1980 

As it follows from Fig 1, the year precipitation totals can fluctuate 
over a wide range in individual regions in Central Europe. Smoothing 
the real values by the five and eleven year moving averages allows the 
comparing and finding out of the main characteristics of the precipita
tion course in the period between 1881·and ):980. Conse-quently, it can be 
stated that in a year precipitation total course an analogical characteris
tics can be found throughout Central Europe, although the period of 
a higher or lower precipitation differs by size or by certain 
tempora.l shifts of these extremes in individual cases; . On 
the basis of the course of values smoothed by the 
five year moving averages (Fig 1) the last decade of last century, the 
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second decade of our century in the eastern part of Central Europe, 
and the end of the Thirties and the middle of the Sixties may be inclu
de'd in periods of a higher precipitation. In the western part of t.he area 
under study the most significant increase was also noticed in the Fifties. 
As regards the period of the lowest year precipitation totals, it is neces
sary to mention especially Frankfurt and Berlin where practically the 
first forty years of the studied period were significant by a low below
-average precipitation (in case of values smoothed by eleven year moving 
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2. Year precipitation total course in Central Europe smoothed by eleven year moving 
averages, Period 1881-1980, 

~,----------------------------------------------------------
1: Course of year precipitation totals in Central Europe (column chart) , Smoothed by 

five year moving averages (broken line) , Horizontal line - value of long-term mean, 
Period 1881-1980. Macroprocess circulation marked in lower .part of ·graph (expla
na tion in text) . 
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averages, Munich also gives a similar course of precipitation, Fig 2 ). hi 
other parts of Central Europe periods of lower precipitation alternate with 
those of maximum precipitation. A more significant decrease was noti
ced at the beginning of the Thirties and in the second half of the Forties 
(in Poland at the beginning of the Fifties). The above-described characte
ristics of the year precipitation total is projected in the precipitation 
course illustrated by eleven year moving averages [Fig 2). Meanwhile 
in Bohemia, Vienna, Hungary and Slovakia the precipitation maximum 
in about 1940 was followed by below-average year precipitation totals, 
German stations (as well as Innsbruck, Austria) give above-average 
totals. --

The smoothing of the analysed series by double binomial coeffi
cients makes the above-described characteristics of precipitation during 
the last 100 years more expressive. The twentyfold smoothing expresses 
the development trend of the year totals (Fig 3). It is remarkable that 
while the majority of German stations, Vienna and Hungary, show 
a decrease in the year totals over the last 30-40 years, an increasing 
tendency has been noticed in other analysed locations and territories 
since the beginning of the Fifties. Fig 3 shows that in the century under 
study temporal sections with higher Qr lower degree of agreement can 
be_ eliminated after mutual comparison of stations and regions. 

--- --"3.2 Per i 0 d i cit Y 0 f yea r pre c i pit a t ion tot a I s 
in Central Europe 

Fig 1 shows that the long-term course of the year precipitation 
totals in Central Europe is partly conditioned by aperiodic components. 
The method of harmonic analysis was applied in selecting periodic com
ponentsinthe tempm<al series fot' analysing the precipitation sertes. Tab
le 1 shows a survey of the most important periods, i. e. of 4,3; 2,1; 5,0; 
3,2; and 90 year length. At the same time, however, the greatest ampli
tude of the periods mostly reaches only 5-8 % of the average values 
in the given series. In a number of cases the statistically Significant 
cycles ascertained by methods of autocorrelation and spectral analyses, 
mentioned in Tab 2, correspond to the stated periods. Among these cycles 
the 4,3 year and 5 year cycles occur most often being of a similar length 
(4 or 4,8 year). It is important to say that there exist 25-26 year 
cycles, 13-16 year cycles and cycles lasting longer than 50 years. A wi
de spectrum of found cycles proves the complexity of the studied pro
blem. 

4. Forecast of year precipitation totals in Central Europe 

Long-term forecasts of the year atmospheric precipitation totals 
represent a very tough problem to be solved. Worded forecasts are of 
a rather hypothetic character and regularly describe the particular de-

3. Year precipitation total course in Central Europe: double smoothing by binomial 
coefficients, twenty times smoothed by binomial coefficients (heavy Jines). Course 
of Wolf relative numbers (W): 1 - twenty times smoothed .by binomial coefficients, 
2 - double smoothing. Period 1881-1980. 
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Tab 2 

Lenght of statistically important cycles of year precipitation totals In Central Europe 
according to autocorrelation and spectral analysis 

Station, region I Autocorrelation analysis 

Hannover 3~ 4 I 42 60 I 55 

Spectral analysis 

4,3; 5,0 

I_F_r_a_nk_f_u_rt ____ ~-8~--1-6-:I-____ 1----~1--__ 11----+_4-,3-;-8-7---9-4--------------1 

56 I 5 I Erfurt 51 4,3; 4,7; 60-63 

Berlin 59 25 I 39 4,0; 4,3; 4,8 

I-------t-----I·---I---- --~--------------I 
Bohemia 64 I 26 42 55 40 5,0; 8,3; 13,5 

I_M_u_n_i_ch ___ ---11--4_2 __ 1:. _25_~ __ , ____ ~--4,-3-; _13_,5_-_14_;_1_5_,5._-_1_6 ____ 
1 

lnnsbruck 4 2 60 21 2,1; 4,3; 20,0; 29-30, 57-60 

I_V_l_en_n_a ___ 1_70_:_1_5_ 49 __ I __ --1_2_,6_;_3_,5_;_5_,0 ________ 
1 

14 I 60 25 ~ 55 3,7; 5; 13,5 Hungary 

I-S-l-ov-a-k-ia---I--14-:-2-1- 25 ~I-.,.-, ,'1---1-3-,5-; -4-,3-; -4,-8;-1-2-,5-; -32----1 

Poland 67 48 4 55 I 58 51 3,7 

velopment trend for a definite time period, often in relation to some extra
terrestrial influence. Most frequently it is the case of the changes of solar 
activity expressed by the Wolf relative numbers of solar spot frequencies 
[Hko, Samaj, Valovil: 1981, Samaj, Valovil: 1980, Samaj, Valovll:, Brazdll 
1981b). In finding out a relationship between the precipitatIon and the 
Wolf numbers, Samaj and Valovil: [1980) distinguished synchronic and 
asynchronic cycles [synchronic - maximum or minimum of solar spots 
-- corresponds to a period of higher or lower precipitation; asynchro
nlc - vice versa). For instance, in Slovakia the synchronic cycle began 
in the last years, demonstrated by a higher precipitation at the beginning 
of the Eighties, and by a minimum precipitation in about the middle of 
the Eighties [Samaj, Valovil:, Br6Zdil1981b). But such relationships 
may be found only thanks to the adaptation of the original temporal se
ries by smoothing. That is why such a forecast indicates only the preci-
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pitation trend, yet cannot be used for a concrete year. An example of 
comparison ·of the precipitation course and Wolf relative numbers Is 
shown in Fig 3. . . . 

, Many studies have shown that the relationship between solar acti
vity and the processes going on in the earth atmosphere is very compli
cated. The study of the relationship of solar activity and precIpi
tation cannot· give fully satisfactory results unless sufficient attention 
is paid to the explanation of the physical substance in the above-men
tioned relationship including the influence of atmospheric circulation. 
Chapter 3.2 shows that precipitation cycles of a similar lenght as the so
lar activity are not very expressive. 
· In this situation,apart from· other methods of long-term forecast 

(which has not brought any satisfactory results so far), a traditional 
climatological method of forecasting presents values of corresponding 
long-term mean totals of the year precipitation. It shOWS, however, that 
a more qualitative. forecast can be achieved by equalizing the temporal 
series. on_ the basis of the main harmoniC components and their extrapo
lation to future. For instance, using 6 harmoniC components, theoreti
cal accuracy of the year preCipitation total forecast for the next years 
is by 22% [Erfurt)· and by 31 % (Hungary) higher than- forecast by 
value of long-term mean at the mean quadratic error of 9,3 % (Poland) 
to 15,9 % (Frankfurt). The accuracy of this forecast increases by using 
smoothed values. For Instance, in Slovakia, the mean quadratic error 
of forecast is' only 3,2 %. and the theoretical accuracy of forecast is by 
about 66,8 %- higher by using five year moving averages (Samaj, Valovii:, 
BrAzdil 1983). 

5. Conclusion 
~'. ' .. 

From rh.e analyses of year precipitation total variations in the area 
of Central Europe in the period of 1881-1980, it becomes evident that 
the preCipitation course has approximately the same character all over 
the whole arear·- Differences. also show in the comparison of data from 
individual stations and spatial means. If we exclude this fact, the main 
characteristics of the preCipitation 'regime could be explained by a va
rious-extent and precipitation demonstration of particular groups of -me
teorological situations. 
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Shrnut( 

KOLIsANI ATMOSFf:RICKYCH SRAZEK VE STREDNI EVROpE V OBDDBI 1881-1980 

Studlum koHsAn! atmosferickfch srallek pam v klimatologii mezi diHelllte 11koly, 
zejm6na s ohledem na do.sledky v nejro.zn~jil(ch oblastech ekonomlck~ aktlvlty l!lovAka. 
Velk6 pozornost byla dosud v literatul'e v1\novAna analfze ko!fs6ni srAfek ve stl'edo
evropsk6 oblasti, kde se srAllkovf rellim formuje v interakci cirkulal!n!ch (vUvy Atlant
sk6ho oce6nu a Stl'edozemnfho mol'e, vllvy eurasijsk6 pevniny) a geografickfch (zej
m6na orografickfch) faktoro.. 

Pl'edl<Jllenf pl'fsp~vek vych6zl z analfzy rocn!ch 11brnfi sr6llek ve stl'ed·nf Evrop1\ 
v obdobl 1881-1980. Analfza se oplr6 jednak 0 tzv. prostorove prQm~ry srAllek vypol!
ten6 .pro CSSR (Cechy a Siovensko), Madarsko a Polsko, jednak 0 11daje stanic Hanno
ver, Berlin, Erfurt, Frankfurt nad Mohanem, Mnlchov. Innsbruck a V[deii. Ziskan6 srU
kov6 l'ady jsou analyzovAny metodaml p1\tiletfch a jedenAct!letfch klouzavych prt'lm~rO:, 
dvojn6sobn6ho a dvacetlnAsobneho zhlazen[ l'ady pomocl binomickfcb koeficientt'l, 
harmouickou, korelal!nl a spektrAlnl analfzou. 

V prdbAhu ro1!n[ch11hrnQ srUek v obdob( 1881-1980 ve stl'edoevropsk6 oblasti 
lze nalt1zt spolel!n~ rysy, i kdyf obdobf vyilil[ch resp. nl!!(ch sr6!ek se v jednotU
vfch pi'fpadech li§f velikosU. popi'. 1 jlstfm l!asovfm posunem tAchto extr~mo.. V nA
kterfch pl'[padech se projevuj[ rozdny mezi z6padn( a vfcbodnl polovinou studovan6 ob-
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lasti (obr. 1, 2). Tyto rozdily jsou patrny i v trendech v9voje mno~stv! srUek, kdy 
k zapadni polovine stl'edoevropskil oblasti mA bUzko i jej! ji~n! Mst (obr. 3). 

Metodou harmonlcM anal9zy by I}" vydeleny pro stl'edoevropskou oblast nejv9znam
nejs! periody v deIce 4,3; 2,1; 5,0; 3,2 a 90 rokfi, jejlch~ amplitudy ov!iem v .relativnlm 
vyjAdi'eni dosahujipouze 5-8' % hodnoty ·dlouhodoMho prfimeru dane l'ady. Z auto
korela~nCa' spektralni anal9zy' vyc'hazt jako staUsUcky v9znamnil cykly v deIce 4,3 a 5 
let, dale pak 25-26, 13-16 let a cykly dels! ne~ 50 let (tab. 1, 2). ZaUmco nektere ze 
zji!iten9ch cyklfi Ize davat do souvislbsti se zinenami sll1nei:n! aktivity, j80u zl'ejme ji-
n~projevem autovariaci v systemu atmosfery a jej!Cirkulace. ' . , 

. Velmi kornplikovanou zale~itosH je dlouhodoM pl'edpoved roi:nich I1hrml sraZek. 
Znacna pozornost je venovana studiu vazby mezi Wolfov9mi relaUvnlmi I!isly a mnoZ
stvlm sra~ek, kterl1, lak se ukazuje, ml1 ovsem omezen9 prognostlckf v9znam. Pro stl'e
doevropskou oblast byla predpo\led sra~ek pro prist( leta pravedena s vyuZitim poznat
kfi harmonickil anal9zy pro 6 harmonickych slo~ek. Ukazuje se, Ze tato predpovM' da
va v teto oblasti teoreticky 0 22-31 % lepsl vysledky neZ pl.'edpoved hodnotou dlou
hodoMho prfimeru roi:n!ch sraZek. Pri pouZiU zhlazen9ch 'hodnot teoreticka pl'es
nost teto pi'edpovedi roste dvojnasobne aZ trojnasobne. 

{Acldress: Sloiiensky hydrometeorologlckY. ustav, Tes~nlova 17, B33 15 Bratislava.} 

~. ,> 
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S B OR Nt K C E S K OS LO VEN S K£ G E DGRA Ii' lC K £ SP OL E C NOS TI 
. RO.l!Jitk:1984 .• 'C[slo '2 .• Svaze~ 89 

JAN MUNZAR , 

::~TaEPRBSENT PROBJ.,EMSOF RECONSTRUcnON 0;: 
... " .. ~'. .., , .... .. . .' ~ .,'" , .. " . '.'-

.. ,OF ·CLIMATIC VARIATIONS ON THE TERRITORY,.,,> 
'Oli' CZECHOSLOVAKIA IN THE 'HIS'tORICA,L PERIOD. 

" " 

" In connection with the World· Climatic Programme adop.ted by the 
World Meteorological Organization in 1980 a significant increase Qf 
world-wide interest in the study of climatic variations may be felt~ This 
is above all the result of the new'way of seeing the climate as a variable 
naturaLresource of ,the landscape as well as of the ,increased: sensibility 
of economic activities experienced recently in connection with lclimatic. 
variations. The climate has been undergoing changes, in the past, in the 
present time and"wm.undergo changes also in the future.' This is why 
efforts are made to study the regularities of :these variations With prQ
spectsof t.heiI"prognostication: ~The main aim of. the World Climatic Pro
gramme' will . be 'reached jf . authorities responsible for the planning . of 
social and economic policies will be able to. acquire reliable Informa:-. 
non :'rlecessary to weaken man's dependence on the variations'or the 
changes of the climate. 

·As a basic unit in the study of. .climatic variations- the period of 1000 
years is usually taken hito account. Yet, meteorological observations both 
made abroad and on the . territory of Czechoslovakia, are performed in 
8:relattvelyshorter time. The 'only active .secular station in CzechoslQ~ 
v:akta. Prliha~Klemeiltinum: has p-roduced a series of temperature star.ting 
in' 1775, and a series of atmospheric precipitation since ,1805 f Sebek 
19BOl.- If we are to evaluate the spot and the ar.ea distribution of Climatic 
variationS in the· past, a major series of quantitative data can be obtained 
from .:lIleasuremeIits carried . out during the' last one hundred' years. 
Thts constitutes a relatively short lapse of' time if it should be used as 
the basis for the study of climatic variations, comparable with the aD-year 
solar cycle. Is there a real prospect of hope for meteorological informa" 
tionfrom earlier times?, '. . . 

The oldest measurements carried out. on the territory of·Bohemla 
have been considered the data obtained from one-year measurements 
uudertakenln Prague in 1752 (Munzar 1969). According to the author's 
new investigation, however, regular measurements of' the temperatur.e 
and pressure of the air were carried out for some time.at Z6kupy m, 
northerh Bohemia as early as In 1720. Episodic data on the temp~rature 
in Prague and Karlovy Vary concern even the winte.r period of 1709.:It 
is hard to estimate the range of, possibility In which these data could J~e 
made use of as we do'notknow anything more precise about them so 
far. The basiC unit in the study ofcUmatlc variations is, .. however,a:ttme 
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lapse of at least 500-1000 years so that, in any case, it 1s necessary to 
turn the attention towards the question of weather reconstruction solely 
on the basis of indirect observations. 

In Central Europe the country with obviously the most complete do
cumentatIon on the climate in historiC times is Switzerland [e. g. Pfister 
1983), followed by Hungary due to the lifetime activities of Prof. A. 
R6thly [published up to the year 1800). Much has been done recently 
in this field in the Soviet Union where the pioneer works dating from 
the Sixties by I. E. Buchinski are being continued. In 1981 the 2nd Na
tional Seminar on the earth climate reconstruction in the last m1llQnnium 
was held in the Soviet Union; on this occasion it was decided to elaborate 
a widely conceived study of the history of climate on the territory of the 
Soviet Union during the last milJennium (ZolotokryUn, Lyakhov 1981]. 
Since that time several valuable papers have been published dealing with 
these questions [Rauner, Zolotokrylin, Popova 1983); quite recently 
a survey of extreme natural phenomena mentioned in Russian chronic
les from 11th to 17th century (Borisenkov, Pasetski 1983). 

It is worth noticing here that when establishing the basic meteorolo
gical series in a dIstant past we have to be based on the experience 
according to which the surveys of climatic variations in historical times 
are the most precise and the most detailed in those cases where the re
searcher operates with domestic sources. 

In the light of this experience it is quite understandable why the 
leading professional workers abroad have tried to treat of the sources, 
or Detter the "catalogues of weather history" on the basIs of observa
tions made In a large number of places. A global synthesis of the latter 
may constitute a slgniflcantcontribution to a qualified knowledge of cU
matic fluctuations in the last 1000 years. Let us see, therefore, what has 
been done in this respect in CzechoslovakIa. 

The first attempt was made nearly two hundred years ago by A. 
Strnad, the d1rector of the observatory at Praha-Klementinum, who compi
led a chronological list of cataclysms whIch took place in BohemIa In 
the perIod between 633 and 1700 (Strnad 1790). A hundred years later 
the first Czech professor of meteorology at the Czech University in Prague 
F. Augustin was the first to pay attention to the occurrence of drought In 
BohemIa between 962 and 1893 (Augustin 1894). In both cases it surely 
was a pioneer work, there was however no critical evaluation of the sour
ces and no attempt at a ver1f1cation of comparative data from the neighbou
ring states. K. Pejml rightly notices that in their descriptions of natural 
phenomena the chroniclers often exaggerated or made other mistakes. 
The most frequent error is an incorrect quoting of winter season (e. g. 
1708/1709 in one case as of the year 1708, while as that of 1709 
In another). If we overlook this kind of errors the result of our syn
theses maybe an overestimate of a number of tough winter seasons. 
Further it is important to keep in mind that chroniclers mostly put. down 
only climatic extremes - consequently it Is necessary to take into 
account also the density of available infonnatIon, etc. 

An attempt at a broad-based solution of problems in the study of 
cl1matIc changes in historical times was made in 1931 by S. Hanzlik, 
professor of meteorology at Charles University, Prague. He based his 
work on the decision of the International Geographical Congress, in Cam
brIdge In 1928 where an international commission was set up to solve this 
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question. Five years latei' Prof. Hanzllk was successful in founding the 
Czechoslovak National Committee for -the Study of Climatic Changes in 
Historical Times. Its activities had a promising start, first contacts were 
tied with the Czechoslovak archives, but everything finished at the out
break of the Second World War. Some collaborators lost their lives during 
the war, others emigrated from Czechoslovakia. Prof. Hanzlik tried to 
re-open the activity of the committee after 1945, but in vain. Moreover, 
the results of the pre-war activities have got lost. S. HanzHk suppo
sed that the main field of the study of climatic changes on the Czechoslo
vak territory will help the dendrology, another field of the meteorologi
cal-historical studies, the latter being helpful apart from other things in 
the dating of the annual growth of rings of trees. The last undertaking 
of the National Committee was the appeal sent to the directorship and 
to the individual sections of the newly founded Czechoslovak Academy of 
Sciences in which the latter is called to take over the solution of scienti
fic problems of climatic changes in Czechoslovakia transforming it to 
one of the projects of its baSic research (Munzar 1982). 

Since the end of the Fifties the ideas of Prof. HanzHk have been 
succesfully realized by K. Pejml from the Institute of Hydrology and Me
teorology. K. Pejml has elaborated the basic methods of evaluation on the 
basis of which he undertook a valuable reconstruction of climatic varia
tions in the vine and hops growing areas of northern Bohemia in periods 
starting with the beginning of the 16th and ending at the close of the 
19th century (e. g. Pejml 1966, 1974J. Due to an extraordinarily time
-consuming research by methods hard to follow no systematic continua
tion of this kind of reconstruction of climatic changes in other areas with 
important farming production or in the whole Czech Lands took place. 
Only papers dealing with partial aspects of the above problems were 
published. 

Attention should be paId to a well-documented study by the histori
cal geographer J. Vanis who describes a successful reconstruction of the 
cl1matlc conditions in the region of Louny in the second half of the 15'th 
century on the basis of data indicating the beginning and the end of the 
hay making season, the harvest season, vineyard labour, cutting of ice 
in the river OhIle, and records of pouring of water out of flooded cellars, 
which are included in the book of accounts of the town of Louny (Vanis 
1982). The author of the present paper has concentrated his efforts 
among other things on a preliminary inventory-taking of meteorological 
information in the perIod of 1582 to 1597 (1. e. the period in which Ty
cho Brahe was carrying out his observations on the Isle of Hven in 
Denmark). Among the documents of the respective period from the terri
tory of Czechoslovakia the most interesting are weather observations per
formed by the Moravian nobleman Karel Starsl of ZeroUn in the years 
1588-1589 and 1591. His records which mostly deal with the town of 
NamMt nad Oslavou, Moravia, are Written mostly in Latin and only a part 
in Czech (Munzar 1983 b). At present they are being evaluated and pre
pared for publication in extenso; 

Dr. O. Sebek from the Czech Institute of Hydrology and Meteorology 
in Prague set up a small working team which should study th-e problems 
of climatic changes as a prolongation of the NIR programme (the Nauch
no-issledovatelskiye raboty), No. 15, "Cl1matic Changes" within the co-
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operation "of' the hydro-meteorological. staffs' of the socialist countries., 
The BQthor of the present paper participates in the 3,2 stage, the 'aim ,of 
which is to investigate materials on the climate in the pre_-i~strument~l 
period -as a possible future analogonof climate. (An applic,ation toti:l:: 
ke,part in the solution of these problems was, also presented, apart f~m 
Czechoslovakia, by the USSR and Poland.) At present research is ,being 
carried out of the oldest meteorological measurements in Brno (e.,g. of 
the first half of the 19th century, Munzar 1983 a), and information is 
being gathered for the purpose of the weather reconstruction in southern 
Moravia in historical times from qualitative or indirect data. _ 

, There are prospects of collaboration of the Czechoslovak Meteorolo
gical Society with other public bodies which should result in a national 
seminary on "Climatic changes" in 1985. On this occasion both, the results 
of analyses of climatic variations established by observations made after 
1775,. and-contributions to the study of climatic and weather, reconstruc
tiQn In thepre:instrumentperiod will be presented. We can hope that the 
results of these investigations will constitute a concrete contributi9n.Jo 
th~, solution of the, problem ofc.1imatic. change prognostication. 
· . 
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:AKTUALNlpROBLgMY REKONS'.l1RUKCE KOLIsANIKLIMATU NAOZEMI 
, CE-SKOSLQVENSKA V DOBE HISTORIOKg 

V souvislosti se Sv!!tovym kHmatickym programem, kterypl'ljala Sv!!tovA meteo
rolo'gicka organizace (WMO) od roku 1980, vyznamn!! vzrostl celosv!!tovy zajem 0 stu
dium koUsa,nt klimatu.'Souvisf to jak s novym pohledem na podnebi lako' na prom!!nny 
pi'trodnf zdroj kraiiny, tak se zvyllenou citlivosU hospod-Al'skli finnosti na vykyvy pod
neb! v poslednf dob!!. Je proto snaha studovat zakonitosti tohoto koHsani s vyhledem 
na jeho pl'edpoved, _ , , ' 

, ,'Zazakladnt jednotku pro studium koUsanf klimatu se obvykle Pbva~uje 1000 let, 
ale' pl'tstroJova nwteo.rologickA ',pozorovanf v zahraniff Ina 'uzemf CeskoSlovenska sa 
vzhledem· k deIce tohoto obdob! provad!!jf po dobu relativn!! kratkou. Jedinafs.seku
larni _ stanice Praha-Klenientinum rna i'adu _ teplot souborn!! publikovanou od r. 1775., 
sra~kovou l'adu od t, 1805. Pro hodnocimi plollneho rOZloleni pov!!trnostnich'vykyvil. 
v mlnuio'sti'vllak nemame informate 0 mnoho' del!lf ne~ za poslednich 100 let. Je pro
to nutne vycMzet zrekonstrukce pofasl na zaklad!! nepl'fmtch lldajil.. 

Je uveden pl'ehled dosavadn! dokumentace podnebf v dob!! historicke jak v ne
ktery.ch statech stl'edni Evro]}y, tak na llzemi. Ceskoslovenska. Prvni chronologicky pi'e
hIed pl'frodntch pohrom v Cechachod nejstarilfch dob do ,r. 1700 sestavil A. -Strnad. 
Vyskytu sucha v CecMch'do r.'1OO,S sivllimal F. Augustin. Pl'ed 2. sv!!tovou valkou se 
pokusilCl I'ozslihle' kon'cipovany 'vyzkUm kl1matickych zm!!n v dob!! historickll S. Han
zUk. Myslenky S. HanzUka zafal od konce 50. let uspMn!! re,alizovat K. PejmI, .kterY 
vypracoval jak zakladni metodiku hodnoceni, tak provedl rekonstrukci koUsan1 kli
matu v severofeske vinal'skll a chmelal'ske oblasti od poMtku 16. do l\:once 19.stoletL 

Z posledni doby je zmin!!na prace J. Vanille, tykaj!c1 se .rekonstrukce klimatic
kych pom!!ril. na Lounsku v druM polovin!! 15. stoleU, ktera vyllla z nepi'!m9ch udajil. 
" Kniz':l poftil. meWl Louny. Autor tohoto pi'!spl!!vku 'provedlpi'edb8~nouinventafizaci 
meteorologickych informac1 z llzemf Cech a Moravy ke konci 16. stoleU. Ne)zajima
v!!jll! z, nfch jsou meteorologicka pozorovani Karla starilJho ze Zerotli:l~ z l~t 1588-
1589 a 1591;, ktera pati'! k nejstarsim denn!m zaznamil.m na uzem1 naseho statu. 

V roce 1985' rna Ceskoslovenska meteorologicka spolefnost pfi CSAV usporadat na
rodnLse.minai':k tematu "Zmeny klimatu". Lze doufat, ze se do te doby PQdal'1vyi'esit 
ota-zku ,zai'-azenf teto 'problematikydo st<'itniho planu ztikl.adnfho vyzkumu, aby bylo 
mo~nll pl'ikrofit k praci na katatogu"d!!jin" pofasi. - podkladu pro rekonstrukCi ko
Hsan-i klimatu u nas -'od nejstarilich doti d:o poMtku 20. stoleU pro cel~ llzemf CSR, 
popl:'. I CSSR~ Jednalo by se 0 korikretni pi'inos pro i'ellen1 probl~mu' pl'edpovedi klima-
tickych zmen. " 

(Address: Geograj1cky Ilstav CSAV, Mendlovo nl1m. 1,66282 Brno.) 
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RUDOLF BRAzDIL, MIROSLAV KOLAR, PAVEL PROSEK 

THE STUDY OF LOCAL CLIMATOLOGICAL 
CONDITIONS OF TOWNS 

Introduction 

Among the chief tasks facing the present Climatology belongs abo
ve all the solution of prognosing and improving the climate, which ought 
to aid in solving a complex of problems of the environment of the hu
man society and its energetic, food and ecological problems. These pro
blems, essent1ally of global character, must be solved on a regional or 
local scale, 1. e. they must gradually become an inseparable component 
of the landscape research. 

This sphere logically includes also the study of the climate in towns 
as a specific form of local and/or mesocl1matic conditions. Understanding 
the climate In towns is a problem of an extraordinary social importance. 
ThIs is above aU related with the abrupt growth of the town population 
throughout the world (in 1900 by 13.6 %, in 1979 already by 39.7 oAl) and 
with a striking deterioration of the environment in many large towns. 
In this context meteorological and climatological conditions are an extra
ordinarily important factor of the quality of the environment of towns. 

In individual cases influencing the meteorological and climatolo
gical regime in towns it is very complex and varied, depending on a num
ber of factors, such as the Size of the town, the extent and kind of the 
built-up are&, the location and kind of indu,stftal plants, as well as geo
graphical conditions of the town and its. immediate surroundings. 

Generally, it is possible to classify the effects of these factors as 
follows: 
1. specific physical properties of artificial (urbanized) active surfaces; 
2. production of artificial waste heat energy; 
3 .. emission of pollutants into the atmosphere; 
4. effects of the polluted town atmosphere on the components of the ener
getic balance of the system active surfa·ce - town atmosphere. 

With respect to the time and space variability of the characteristics 
of the climate conditioned by the above factors measurements in the tra
ditional network of meteorological stations need not yield sufficient star
ting information about the climate of the town in question. For obtaining 
a more detailed information it is necessary to coplete these basic measu
rements by other ways of obtaining data, such as a special station net
work or ambulant measurements. 

The object of the present paper is to show the basiC characteristics 
of local climatological conditions in a town on the example of Brno, in 

128 



the same way as studies are performed at the Department of GeographY, 
Faculty of Science, J. E. Purkyn~ University, Brno .. The achieved results 
are a part of a detailed geographical study of the area of the City of 
Brno. 

MetodoloBical approach and procellloD oblectl 

The methods of acquiring basic information about the climate of 
a town must necessarily be connected with the general character of the 
actual urbanized territory and its immediate surroundings. 

The City of Brno covers an area of 230.36 km3, its population on 
Nov. 1, 1980 was 371,463. The area of the town includes the old quarter 
(central part) of tenement and family houses, and the newly built-up 
areas of modern housing estates in its outskirts. 32.1 % of the area of the 
town Is formed by urbanized areas, 39.20/0 are utilized by agriculture, 
and 28.1 % are covered by forests. Extensive industrial. production is 
located partly in the centre, partly along the southern and south-eastern 
margin of the town. 

The area of Brno and its surroundings is formed by a considerably 
r~gged reUef. The Dyjskosvrateckf oval-graben whose lowest part is 
formed by the alluvium of the rivers Svitava and Svratka at an altitude 

Stage of 
procession 

Stage of result 
presentation 

Measurements in the special topoclimatlc network, 
other meteorological measurements (HMI etc.) 

I Statistical procession of measurement results I 
- climatic characteristics .of the sites of measurement . 

I 
T 

Determination of regression dependences - conversion 
of climatic characteristics to starting areal elements 

I 
T 

lnformation system about the territory 

1 
I Analytical maps 

! 
I-------~ 1 Synthetical maps 

1 
I-------~I Bonity maps 

1. Diagram of the method of climatological procession of the town cUmate. 
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of about- 200' m penetrates the southern and south-eastern parts oLthe 
area·of the town. In the west', north and. east-the town is $urrounded by 
hills' of the Brnenska ·vrchovina-highland, reaching, tbealtitude of about 
350 to 400 m. Sharply bounded depressions of the basin character occur 
on the territory of Brno, alternating with conspicuous elevations. The 
elevations occur.,ring also in the: central part.of the town are surrounded 
by a low flat reUef. 

The study' of the town climate in Brno starts from the working dia
gram· [Fig 1)., in which two stages are differentiated, the procession 
and the presentation ofresults.- The first stage includes tbe problem of 
the measurements, their procession and the determination of dependen
ces·oI ~iiriHi.Uc,.characterist1cs on the properties of: t~e active surface .. " 

;,. -
Stog~ of procession.. - . -. 

' . .- .At .present t~o.Ilieteoroiogical stations operate 00 the t'~rr1torY'pf 
the City 'of Brno. Both of ·them are part of the Hydl'Omete~rologicqJin~ 
stitu~e .( Brno-Tui'any and. Brno-Kravi hora-hill, Fig 2), qut. th~ir .location 
i&'-nat·typicq~ .. of the ina.jor par,to{ the .territ.ory pftM' town. For deJajled. 
information l~t .US ,I;ilentionttrat on th~.whole territory of ttie.· CSSR'18B, 
meteoto-!ogical stations 'were in operation in 1980, 'i. e .. on an average an 
area of 419.5 km2 per one station. This area. is comparable to that of l~rge 
towns in the CSSR. Data from those stations are, of course, of macro
climatic character and cannot express sufficiently the properties pf the 
climate in towri~, parti~ulary iP. Jhe case of ~~eir rugged relief. .' .. ~,~." 

With respect to' these facts a network of special stations was esla
blished on the territory of the town (Fig 2). In locating the stations both 
the relief morphology and different types of the urbanized surface were 
taken into account with respect to; the maximum surface representa
tion, res:pec·tihgat the. saIne tillie, the' unifOrm' character of the active 
surface in their-immediate surrotindrngs. The preViously mentioned prin
ciple was conditioned by the scale of the local climate of the town. 

. In .. cpnnection with the .iact.Jhat at t.hQ$~ stafions it is - due to 
personal;, 'reasons . 7 impossible" to' perform measurements in climatic 
terms (which, by the way, are compalatively inaccurate for obtaining 
the basic information), the registering apparatus were placed at the sta
tions in meteorological screens (at a height ofV~ m above. the. earnl 
surface) (a thermograph' and a hygrog"raph) amt'the August psychrometei 
as a controlling device. Once a week record ribbons, were changed and 
twice a week checking measurements were performed. At stations where 
it was possible to carry out.d.aUy measurements rainfall gauges were 
installed. . .. _. 

In connection with the demand fot' a minimum lenght of operation 
of the special station .network, which had been verified before in solving 
other topoclimatlc tasks-at the . Depa·r-tment of Geography, which is one 
year in maintaining indivisibledseasons of the year (Prosek 1978, Prosek 
and Brazdil 1981) in the Brno network measurements were carried 
out for 3 years. A basic unit of "processing the climatic characteristics 
is a day with a radiation regime af weaUler: If is a day on which the 
sunshine takes up at least 800/0 orthe theoretically available time, the 
wind sp'eed and the shape of. ·the c~rve of the diurnal variatio.n of: air 

130 



temf.l~rature "being taken into consideration. Days with . the radiatipn "re
gime of weather are chosen because they show mos;t conspicuously the 
effects of the ac tive surface on the physic,al properties of the atrnosphec 
re near the surface and their regime '( L e. the differences among .indivi
dual parts . of the territory under study suppresed in the adv"ection type 

3 
, .. • 2 
10.14 • . 

6 • 

13 1 •• 

" " 

h .··· .. · .. 
~~. 

o 2 · 34 5 km 
!;:6=""-,,""4t==:::E~=,,=.~_""'_~'=':'_L d . _ . 

:t " 

. ' • .?' ~ .. 

.. 7; .. 

~ 
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2, Diagram of the location of. s talions ina spec ial -station network for studying the cli
mate of the Ci ty of .Brno: L Arboretum, 2. "Botanicka zahrada, 3. Experiment. bota
nicka zahrada, 4. jZD Komin, 5. Knfn ic15y , 6. Lipova , 7. Malom1l i' ice, 8. nam1lst! Svor
nosti ; 9. Pisarky, 10. Planetarium, 'll. Skrobiir'ny , 12. Trciubsko, 13. Zbrojovka,14. Sr
no-Kra-vi hora (HMlj,-15. Brno-Turany (HMIJ. ' 
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of weather are shown in the most conspicuousfotm in the radiation 
type of weather). The above method is applicable in providing tempe
rature and humidity characteristics. 

Substantially more complicated is the procession of precipitation, 
whose relationship to the active surface (chiefly to its morphology) is 
still more complex. In processing it one must start from long-term mea
surements in the standard network of stations, or from short-term mea
surements with one condition fulfilled, viz. its connection to series of 
measurements for many years. 

The above measurements had to be completed by measurements 
of solar radiation and air convection which we could not perform due 
to organizational reasons. The missing characteristics of the above' me
teorological elements must be determined by means of theoretical calcu
lation and/or be derived on tho basis of measurements of the standard 
meteorological stations. 

Tab 1 - Characteristics of selected meteorological elements used for the typification 
of the Climate of the City of Brno 

Air temperature: 
- mean maximum air temperature ('Cr 
- mean minimum air temperature (OC) 
- probability of the occurence of the day with minimum temperature ~ O·C (%) 
- duration of air temperatures ~ 0 ·C (hours) 
- duration of air temperatures s 12 "C (length of heating period In hours or days) 

Ali" humidity: 
- extremity of the diurnal variation of relative humidity (%) 
- humidity character of atmosphere near the ground (hours) 
- probable number of hours with radiation fog In the year 
AtmospheriC precipitation: 
- mean annual sum of preCipitation (mmI 
- average number of days With precipitation :. 1.0 mm 
- average number of days with snow blanket 
- mean maximum diurnal sums of precipitation in the year (mm) 
Wind: 
- Index of effective aeration 
Air pollution: 
- mean diurnal concentration of SOa In Oct.~Mar.(pg.m-:-3l 
- mean diurnal concentration of SOa In Apr.-Sep. (pg.m-3l 
- mean diurnal concentration of flying dust In Oct.-Mar. (pg.m-3) 
- mean diurnal concentration of flying dust in Apr.-Sep. (I'g.m-S) 
-average number of days exceeding the hygienic standard 

Measurements in the special network of stations were aimed at obtai
ning the characteristics of meteorological elements listed in Tab. 1. These 
characteristics were completed by what is called special climatic cha
racteristics important for certain spheres of human activity related with 
the climate of towns (such as the characteristics of air pollution). 

After calculating the c.haracteristics of meteorological elements in 
the individual stations it is necessary to solve the problem of extending 
the validity of these data to the whole territory under study, andlor in 
individual parts of the area of the information system. For this purpose 
is used linear or non-linear regression relations between the individual 
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characteristics and the altitude. Also other parameters must be taken in
to consideration as well as local peculiarities of the terrain (morpholo
gy, exposition and/or different local factors) . An example of the applica
tion of this method is illustrated in Fig 3. 

On the baSis of dependences formulated in this way it is possible 
to proceed to the further stage of procession, i. e. to the presentation of 
the results in the form of climatic maps. 

310 

300 

290 

270 

260 

260 

2~O 

230 

220 

210 

'I 
~ Planetarium 

lipova 
Bot 2ahrada. 

Turany • 

Troubsko . 

200 Skrobarny • 

12 13 

2 [!) 'f4 • 1~,57 - 0,03'2,\2 + 0,000192 A'%.2 

3 .& 'fA· 14,31 - 0,03741.2 + Q,000235 u 2 

" Arboretum 
\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 

15 

3, An example of regression dependences of the average diurnal amplitude of templtra
ture (of l- fO G 1) at an altitude In spring months. 

The stage of presenting the relnltl 

The first type of climatic maps can be considered - from the pOint 
of view of J. Paszynski (1980) - the analytical maps picturing the space 
distribution of the respective characteristics of the selected meteorolo
gical elements./An example of such a map is given In Fig 4. 

In solving the above task we have reached this stage of map ma
king. Hitherto obtained results are presented in papers by R. Briizdll, 
M. Kolal' and P. Pro~ek (1983 a, b, c, d). 
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4, An example of a section of analytical climatlc milP : the . fie.ld of a verage diljlrnal 
amplitudes of temperature (OC ) in sprirfg months o'n';'the.terrHury of Brno , 

Further proCession ' will be aimed at .the compilation of synthetic 
climatic maps (presenting·the division ofthe>te'i'i'itory under investigatioh 
into climatic units in the typbiogical sense of the word) and a conclu
ding bonitation map (whose' content is the bonitation of the 'climate wlt.h 
respect to certain spheres" of 'human activity). 

-:'- TlHn)1fSiC"criterion' otap-prrrach-lo th'e 'cnmpilatton-uf-syntlrettc--maps 
is the 'determination of th:e extremity of the values ,Of processed climatic 
characteristics by means of methods usual in the mathematical statis
tfcs : [such as the methOds usedpreviotislyby P. Prosek (1978for hyPo 
Prosek and R. Bl'azdil (1983)]. Iri;thisway we shall avoid a vast spectrum 
of partial climatic units which would be obtained' by the method of mere 
superposition of the individual analytical maps at the unit interval of 
isolines. ' " 

The compilation of the bonitation climatic map will be solved by 
mElanso'f what is cane'd relative Climatic potential which, in the paper 
by , !I/ , Prosek and R.J3razdil ' (1981) is defined ' as a criterion of partial 
portions of the territory studied for different spheres of human activity', 
from the poinUof i ie'woftne climate. The relativity of the . po tential fol;:, 
l{iws fl'omthe fact that it ,expresses the above disposition ' only within 
tbe territory under investigatron; an example of a bonitation map is gl": 
ven in the paper by p, Prosek and R. Brazdil (1983). 
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Conclusion 

.The above methods and the way of processing, vel'ified hitherto in 
stu.c:B.es .of~the local climate in regions of the countryside type appear 
aftl:)r c~rtain ~odifica~ions ~'stiitable also for the st~dy of the climate 
of towns. The iesults, presented inthe form of analytical, synthetical and 
bonitation maps are a' necessary basis for the decisive and controlling 
acti"ity of designing and planning organizations . 
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STUDIUM LOKALN~ KLIMATOLOGICKYCH POME::~O MEST 

Mezi hlavnl ukoly, stojlcl pi'ed souCasnou klimatologil, paLi predev§im ie§enl pro
blematiky progn6zy a meliorace klimatu, ktera by mela napomoci pi'l l'e§en! fivotnl
ho prosti'edf lidske spolecnosti a jej!Ch energetick~ch, potravinov~ch a ekologick~ch 
problemil. Tyto problemy, majlcl ve sve podstate gloMlnf povahu, musl b~t pri praktic
kern i'e§enl smerovany do regionalnfho ci lokalnfho mel'Hka. Do teto oblasti pam 
logicky i studium klimatu mest, jako specificke fOrIny mfstnlch, resp. mezoklimatick~ch 
pomeril. 

Lokalne klimatologicka zpracovanl, provadena na katedl'e geografie pl'frodovl'!· 
decke fakulty UJEP v Brne, vychiizeJf ze scMmatu, uvedeneho na obr. 1. 

Nutn~m v~chozlm pi'edpokladem pro tyto studie je vybudovanf ucelove sftl'! topo. 
klimatick~ch stanic, doplnujicl existujlcl meteorologlcke stanice, ktere musl v podmfn· 
kach mestske aglomerace vystihovat nejen morfologii reliefu (vrcholove, svahove a udol
nl polohy], ale i rilzne typy urbanizovaneho povrchu (obr. 2J. S ohledem na mol!nosti 
pi'lstrojoveho vybavenf by mely b~t ze sHe ziskavany informace 0 charakteristikAch 
hlavnlch meteorologick~ch prvkil, zejmena slunecnlho ziiteni, teploty a vlhkosti vzdu
chu, proudl'!nl, atmosferickych sral!ek a zneci§teni atmosfery. Delka mel'eni by neml!la 
b~t krat!U nef jeden rok. Provoz ucelove sltl'! lze podle mofnosti doplfiovat rilzn~ml 
druhy ambulantnfch mei'enL Zakladnf casovou jednotkou pro zpracovan! klimatick~ch 
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charakterlstik tepioty a vihkosti vzduchu je den s pl'evlAdaJlclm radl~nlm rellmem po-
1!asl. pl'l kter~m se nejvtraznAjl projevujl rozdUy mezi dn~lml 1!Astml studovan6ho 
I1zemL 

Vtsledky mAi'enl jsou pro jednotUvA stanice zpracov4vAny bAlntml statisticktmi 
metodami a pro zjilitAn~ charakteristlky se ur1!uje Jejlch zAvislost na parametrech re
l1~fu a na ostatnlch lokAlnlch faktorech a formuluJe se pokud molno v podobi! pflsluli
ntch regresnlch vztahG (obr. 3). Zlskantch vazebse vyullvA k plo!in~mu zn4zornAni zpra
covAvantch charakteristlk ve formA analytlcktch map (obr. 4.). Na jejich zAkladA 
se sestavujl mapy syntetick6 (mapy topoklimaticktch typd). Proces tvorby analytlc
ktch a syntetlcktch map problhA bud tradi1!nlm zpracovatelsktm postupem, nebo lze 
zlskan~ informace vztalenA k vtchozlm ploilntm elernentdm (napt'. I!tverce, lestltlhel
nlky) zahrnout do informa1!nlho systAmu 0 studovanAm tlzeml a s vyullUm vtpol!etn( 
technlky zlskat zmlnin~ mapy v podobA map poolta1!ovtch. 

V pt'lpadA zpracovAnl kl1matu mAsta Brna byly stanoveny charakterisUky. uvedenA 
v tab. 1. 

Dallil etapou klimatologick~ analtzy je sestavenl bonlta1!nlch map. V souvlslosti 
s Um zav4dlme tzv. relaUvnl kl1matlckt potencIAl, ktert vyJadl'uJe dlspozlce rdzntch 
i!astl studovanAho I1zeml pro rozlil!n~ oblasti aktivlty 1!lovika z kl1matickAho hlediska. 
AnalytlckA, syntetickA a bonital!nl mapy JSou nezbytntm podkladem pro rozhodovac[ 
a t'ldlcl 1!innost projektovtch a pl4novaclch organlzacl. 

(Address: Pf'frodouldecktl 'akulta Unlverztty ,. B. Purkynl, KotUffskd 2, 611 37 Brno.) 



SBORNIK CESKOSLOVENSKt GEOGRAFICK£ SPOLECNOSTI 
Rol!nlk 1984 • Cislo 2 • Svazek 89 

HUBERT KIHZ 

TASK OF HYDROGEOGRAPHY IN UTILIZATION 
AND PROTECTION OF WATER RESOURCES 

Hydrogeography as one of the physico-geographical sCiences deals 
with different forms of water occurrence on the Earth. The object of its 
study is both the surface and subsurface water contained in minerals 
and soil, which is evaluated mainly from the point of view of its utiliza
tion in the system of the human environment. This SCientific branch 
pays attention to some hydrological phenomena, maInly to the runoff 
of surface and ground water from territory, in connection with their in
teraction and relationship to other elements of the natural and socio
-economic sphere. Hydrogeography is also concerned with the changes 
evoked by human activities. 

In the past the hydrogeographical work was mainly limited to the 
description of hydrological characteristics of the territories under study 
and their water bodies, at present problems associated wIth changes in 
the human environment due to different human activities dominate, 1. e. 
artificial interference with the water cycle in the landscape as well as 
changes in water resources c,aused by these activities. The most impor
tant sphere of hydrogeography is the geographical analysis of the natu
ral and socio-economic components of the human environment, and 
a synthesis of a partial knowledge of some other SCientific branches as 
well as the evaluation of the interrelationships of these factors having 
impact on the formation and use of water resources. 

Hydrogeography should mainly solve problems related to the con
tinuously increasing demands for water as one of the natural resources 
extremely important for the human society. The disproportion between 
the water consumption and accessible water resources is increasing due 
to an extremely uneven dIstribution of water storages on as well as under 
the surface of the earth, both as a whole and on the territories of indi
vidual states. Most different landscape types occur on the earth sur
face differing from each other not only by their natural conditions but al
so by the extent of the changes due to human activities. The volume of 
the water storage in a water body, its quality and utilization for other 
purposes is associated with the diversity of natural conditions and the 
intensity of antropogenic interferences with the landscape. 

From the pOint of view of general classification of natural resources, 
water is one of the inexhaustible natural resources, its cycle on the earth 
representing practically an indestructible natural phenomenon. That ma
kes water different from some other natural resources, such as minerals 
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whose supplies - due to an intense exploitation - have been perma
nently decreasing. The volume of water storages differs over a region (e. 
g. drainage basin, artesian basin, etc.) and time. That means that water 
storages are alternately decreasing and increasing in dependence upon 
changes of natural conditions, mostly physico-geographical conditions, 
and upon the impact of human activities. A permanent decrease of water 
storages may be often due to an excessive withdrawal and an intense 
intake of ground water. 

But there are also cases of intense water consumption for different 
economic purposes when the volume of water convenient for use is not 
decreasing but, on the other hand, increasing, e. g. owing to a higher 
precipitation or thawing of the snow cover, and consequently an increa
sed infiltration of surface water into minerals. 

The number of areas characterized by the shortage of water resour
ces has been increasing. on the Earth. When regarding the balance of wa
ter demand both for water supplies for inhabitants, agriculture and in
dustry - and water resources Convenient for utilization in these areas, 
it is evident that all the demands cannot be met. From the point of view 
of the water management they become deficient. The extension of dry 
areas on the Earth is also caused by various human activities. Vast da
mages and removal of vegetation affecting even the tropical rainforest 
result in a general extension of deserts and arid areas. One of the unpro
pitious interferences with the water regime in cultural landscape often 
resulting in the reduction of water storages is its drainage. Its main 
purpose is to ameliorate the water regime of the soil, which should fa~ 
vour its utilization and thus increase also the produGtion of cultivated 
Cultural plants. These interferences, however, have usually also a nega
tive· effect, especially the acceleration of the runoff of the surface as 
well as ground water. ' . 

The geographical method of water evaluation in the system of the 
human environment used in hydrogeography is remarkable for the com
plex conception of the research of this factor. That is why it differs so' 
much from methods of water evaluation applied in some other scientific 
branphes (e. g. in hydrology, hydrogeology) dealing with water only 
from very specific pOints of view. The same holds true of the public uti
lity of water as an irretrievable material for the transformation of the 
energetic potential used in the transport ~md recreation of the popula
tion. The reason why more attention is paid to water now may also be 
the fact that it occurs in specific natural or artificial water bodies which 
signify a certain limitation or an insurmountable obstacle from the point 
of view of the development of the economic activities. 

Regarding water from th~ p.oint of view of geography, much atten
tion is paid to its many-sided Significance in the system of the human 
environment. A convenient solution to the existing problems is being 
looked for to get nearer to the optimal way of utilization and protection 
of water resources, both from the point of view of their uneven distri
bution over a certain territory and variability in time, and a complex 
utilization and preservation to meet contemporary as well as future needs 
of the human society. Owing to the large extent of the. task in question, it 
is necessary to take over all pieces of information also from other scienti
fic branches, especially hydrology, geology, hydrogeology, pedology. etc. 
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as well as from some branches of 'economic activities, above all the water 
management. ' ' , . ' . 

, Characteristic of the geographical, approach to th~ solution, .of water 
arid water resource problems ~il the system of the hl,lman environmeIi t 
apart from th,e regional vlewis also the study of the timeVariabtlity snd 
toe connections withotper elements. The aim, Is no~ only to' flrid' the 
correlations between water and. other elements fotm:ing'the system of.the 
human enviranmentbut also' their quant1f1cattOIl and classification, and 
if need be also representation in thematIc maps.bne of the significant 
tasks is to determine the limit values of water resource utilization 'consi~ 
dering the extent of damage' caused by the human activities.' ' 

. Thehydrogeographicalresearch of theiandscapemust be based 'on 
an exact knowledge of the, water occurrElIlce ,ati,p' t1:\e, water,. cycle;'!t 
is necessary' to fimf a' ,nuniber 'cif impOltant 'hydrolagicaJ' and other .cha:. 
racteristics, e. g. quantitative and qualitativedat,a, on ,the water body, 
I).ydr~logical regi~e, etc .. With re8ar~ to ,the p~rtlctilariUes of;th~ liydrb~ 
logical ,system it is necessary for the' characteristics in' question to be 
determinsc(·not only for the area under studY but also ,for ',the 'streams 
funning through this territory as well as for, the. grourid water flowirig 
from or.running off to theneighbouringar'eas: .,.," _, ", , 

The optimal resulto{ ,the hydrogeographical' landsCape 'research 
should be a complete quantjtatlve and. qualitative characteristic's of~ll 
paris of, the hydrological ,cy'~le, especially :of those that~ari:beused for 
the needs of man, 1. e. water resources. In fact -this form is ,ofte.n ,repla
ced by slightly simplified abstractly or materiailyteaitzed' systems-le'o 
g. physical or mathematical models) or balances in direct dependence 
on the complete knowledge of the landscape, on technical possibilities, 
or advice of the compllers. . ; , 

In Czechoslovakia; the. ,hydrogeographical . research. was ,directed in 
the last years to the elaboration of significant charactei'istics ;,ofwater 
resourceS; and the appraisal of their .relationship to, other, elements' of 
tue ,environmental system ,in some important· areas (Noi'.tl:'t BaheI}lia, 
Ceskom~ravska,vrch.oviIia .-..:. BohEHnian-MoraVian 'Uplands, the regiOn 
of Ostrava etc.). Most of them are stuqies c~rried out ,!or.,the Jleeds of the 
territorial planning, some ol them meet the demands . of ,public-.l,lUllty. 
They are especially concerned with the changes of hydrological and wa
ter management conditions which are supposed to be caused in the land
scape by some large constructions, e. g. Nove Mlyny (dam) or the nuclear 
power station in Dukovany, or the opening of new mines, etc. 

In future the hydrogeographyin Czechoslovakia shoul.a assist in sol
ving significant problems related with the continuously increasing water 
deniand and with tfiEfnegatlve impact on water resources. At present, the 
solution to problems ,aSSOciated with th~ utilization of water resources 
~sClf . prime hnportance in Czechoslovakia. These systems represent the 
systems af elements of the water management which are.mutuallyrela
ted, and form a whole serving the water'management. Their pur,pose'ls 
not ,tm)y to find the water resources for· the water management in, the 
primary spheres of water lIse 'but. 81so the'.amelioration' of the water 
quality, the modification, of the water runoff:C.Qnditions,fa:vol,lrablechaIi~ 
ges t:p. the' human environment" and a· number of 'other ,measures..; , 

.' A thorough knowledge' of natural :ilndsoclb:.econolfiic~G.Onditions of 
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the territory is a main precondition for the formation of water manage
ment systems. Also hydrogeography should participate in the elaboration 
of sufficiently detailed and complex characteristic of the natural and 
soc ie-economic conditions of these territorial units (catchment areas) 
where the water management systems are supposed to be built. Its main 
task should be a synthesis of pieces of information gained from other 
SCientific branches, their completion and appraisal. It should also deal 
with forecasts of future development and with projects of protection of 
water resources. Some results should be represented in maps. The maps 
should not show only the hydrological potential of the territory in 
question and the sIgnificance of water resources occurring there but 
also the influences of natural and socio-economic conditions on their uti
lization. Apart from this the maps should depict the extent and kind of 
protection of water resources. The protection as a consequence of eco
nomic activities is of much importance with regard to the conditions 
of the territory in question. 

The real significance of hydrogeography will show in future when 
water management problems are solved. The present water management 
systems, 1. e. the systems which include the drainage basin of rivers 
on the territory of one state will probably not satisfy the future needs. 
Presumably, water will be shifted from areas where it is in abundance to 
areas where it is defiCient within the sphere of the catchment area of 
the main continental rivers. In the solution of the most important pro
blems of the water management an international team of hydrogeo
graphers should cooperate. 
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Shrnutl 

OKOLY HYDROGEOGRAFIE plU VyuZlvANI A OCHRANE. VOONlcH ZOROIO 

V minulost! se hydrogeogral1ckti prAce omezovaly pl'evA!nl! jen na popls bydrolo
gickycb charakterlstik vybranych lizeml a jejlcb vodnlch litvarll. V soucasn6 dobl! jl! 
v nlch pl'eva!uje hodnocenl probl6mll, kter6 souvlsejl se zml!nami !Ivotnlbo prostl'edl 
v dllsledku rllznycb cinnosU clovl!ka. Ide zejm6na 0 komplexnl posuzovAnl uml!lycb 
zAsahll do obllhu vody v krajlnl! a zmiJn vodnfcb zdrojll zpllsobenych touto clnnosU. Me
zl hlavnl likoly bydrogeografle rovnl!! nAle!1 geografickA analyza pflrodnlch a soclo
ekonomlckych slolek !!votnlho prosti'edl a synt6za dllclch poznatkll I z jlnych vlldnlch 
oborll, jako! I bodnocenl vzAjemnycb vztabll tiJcb clnltelll, kter6 majl vliv na tvorbu 
a vyullvAnl vodnicb zdrojll, popl'lpadl! ! jej!cb ocbranu. 

Pfl geograflck6m posuzovAnl vody se pflblf!1 k jejlmu vliestrann6mu vyznamu 
v syst6mu !lvotnibo prostl'edl a bledA se takov6 l'elienl vznlklycb probl6mll, kter6 by 
se co nejvfce pl'lblililo opUmAlnlmuzpllsobu vyullvAnf a ocbrany vodnfcb zdrojd, a to 



jak z hled!ska jejich nerovnomArn~ho rozlo:l!ent na Ur~it~m I1zeml a promAnlivosti v l!a
se, tak i komplexnlho vyu:l!fvAnf a tak~ zachovAnl pro uspokojovAnl sou~asn~ch ! bu
douclch potl'eb lidske spole~nosti.Pl'fzna~n~ pro toto geograficke l'e!lenf probl~mu 
vody a vodnfch zdrojo. v systemu :l!!votnlho prostl'edl je nejen regionAlnl zamAl'enf, ale 
i studium ~asov~ promAnlivosU a vazeb na ostatnf prvky. Okolem je nejen zjiiitAnt 
vztaho. a dvislosU mez! vodou a jin~mi prvky, ktere tvoi'l system !ivotnlho prosti'e
dt, ale i jejich kvantifikace a klasifikace, popi'lpad1! i znAzorn1!nf v tematick~ch ma
pAch. Jednlm z v~znamn~ch I1kolo. je te! ur~enl meznfch hodnot vyu:l!itelnosti vodnlch 
zdrojo. s pl'ihlMnutfm ke stupn! ohro:l!enf ~innostf ~lov1!ka. 

OptimAlnfm v~sledkem hydrogeografickeho v~zkumu krajiny by m1!la b~t' tiplnA 
kvantitativnf a kvalitativnf charakteristika v!lech ~AsU ob1!hu vody, zvlMtA t1!ch, ktere 
jsou vyu:l!itelne pro poti'eby I!lov1!ka, tj. vodnfch zdrojQ. Ve skute~nosti b1vA v!lak tato 
f.orma I!asto nahrazovAna v rQzne mfl'e zjednodu!len~ml, abstraktnA pi'edstavovan1mi ne
bo materlAlni! realizovan~mi systBmy (napl'. modely) nebo bilancemi, v pi'lme zAvislosti 
na dplnostl poznatkQ 0 krajln1!, technick~ch mo!nostech, popl'lpad1! i zAmi!ru zpraco
vatelfi. 

V CSSR se hydrogeografick~ v~zkum zam1!l'il v minul~ch letech na vypracovAvA
nf v~znal!n~ch charakteristik vodnfch zdrojo. a zhodnocenf jejich vztahu k jinym prv
kfim systemu :l!ivotnfho prosti'edr v nAkter~ch vyznamnych oblastech (severnl CechY, 
CeskomoravskA vrchovina, Ostravsko aj.). Slo vesmi!s 0 studie zpraccivane pro poti'eby 
uzemnfho planovanL 'Krom1! toho byly vypracovAny i nAktere studie 'na zakladl!' poh
davkfi spolel!enske praxe. Jde zejmena 0 posouzenl zmin hydrologiek1ch a vodohos
podafskych pomi!rQ, ktere zpQsobl v krajini! niiktere velke stavby, napl'. vodnl dno No
ve Ml~ny ci jaderna elektrArna Dukovany, resp. vystavba nov~ch dolQ apod. 

Perspektivnii by se m1!la v CSSR hydrogeografie uplatfiovat pl'edev!llm pl'i i'e!lenf 
niikterych zAva:l!nych problemQ, ktere souvisejl 5 neustAl1m rQstem potl'eby vody a ne
gativnlm ovlivfiovAnlm vodnlch zdrojo.. V sou~asne dob!! se zal!fnA v CSSR prosazovat i'e
!ienf U!chto probh1mQ v ramc! tzv. vodohospodAi'sk~ch soustav, ktere pi'edstavujl systemy 
vodohospodAl'sk~ch prvko. spojenych vzAjemn~ml vazbaml v I1l!elovy celek. Zakladnlm 
pl'edpokladem pro jejich vytvoi'enf a dspii!ine pln1!nf t1kolo. je dostatel!na znalost pl'l
rodnlch a socloekonomick1ch podmlnek pl'lslu!lneho dzemf. Na jejich vyprapovAnf by se 
mAla v~znamnou m1!rou podUet hydrogeografie. 

(Address: Geograftcky ustalJ. CSAV, Mendlovo ndm. 1, 662 82 Brno.) 
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JAROMIR DEMEK , .. 

INTERACTING NATURAL"TECHNICAL SYSTEMS· 
IN THE CULTURAL LANDSCAPE 

. Our ,conteinpora'ry cultural landscape .ha& deve.lopedunder the in
fluence . of ,human, soc1.~ty on the primary natural landscape complexes 
at the chorlc and topic levels fcalled geochoras and,geotops,in the Ger
man landscape school).: In addition to primary,natural geocomplexes; Man 
has creat~d .soCi,oeconomic 'landscape,~ys.tems, such as traffic systems, 
urban systems, factories etc. At the present stage of the scientific-techno
logical revolution, Man 'is also -modifying natural landscape complexe~ 
(natural geosysteins) by introducingl different substance' (e~ g. pesticides') 
unknown prevIbusly, into' the, IJ,atur~l circulatory' systems. The primary 
n~tural complexes change into secondary ,complexes of .the cultur~l land
scape, which is called "second'ary Nature.". The present human SOCiety 
forms an integrated part of the cultural landscape, which, at the same 
time, provides the iIDD.1ecliate:living· environment .lor the' society.·, ",", 

Man has been trying to separate socioeconomic systems from the 
natural components of the landscape [e. g. by closed circulation of fluids 
in factories, by re-cycling waste products etc.). But in fact the socio
economiC subsystems of the cultural landscape are intimately related 
to the natural and quaSi-natural landscape subsystems. Relationships 
between the natural and socioeconomic subsystems of the cultural land
scape are of different types and different strength. Two types of rela
tionships are of special importance, i. e. locational relationships and 
relationships changing the environment of the socioeconomic subsystems 
[e. g. engineering works). 

Locational relationships always point from nature to the engineering 
work to be constructed. It is well known that the present stage of tech
nology allows water dams to be built almost at any place along a river 
valley, their construction being only a problem of capital costs. Never
theless, the dam site is always chosen very carefully after a thorough con
sideration of all pertinent natural conditions, i. e. the valley width, slope 
stability, etc. Locational relationships are classified according to the state 
standards (e. g. Czechoslovak State Standards) which have to be res
pected by designers of the engineering work in question. 

Relationships changing the environment, such as engineering works, 
are manifested by their influence on" the neighbouring natural geosys
tems, on the whole landscape and the living environment of Man. In
dividual types of socioeconomic subsystems [factories, mines, traffic net
works etc.) influence the natural base of the landscape in various ways. 
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Studies of the spatial aspects of engineering works in relation to the 
landscape revealed individual spheres and zones of their influence. The 
spheres of influence around every engineering work are approximately 
concentrical. We can map the sphere of influence of a reclamation system 
or an open mine on the underground water-table etc. Within the sphere 
of influence the following subspheres may be distinguished: 
1. A subsphere of direct· influence in which the landscape structure is 
changed by air pollution, by falling water table etc.; the term "landsca
pe structure" indicates a complex of landscape components and . their 
mutual relationships. For example, the disturbance of the drainage systEim 
will first affect the underground water table, then the soil water content 
and the r~gime of soil humidity; 'secondarily these changes result in the 
changes of biota as well as of the- so11 type. Another example is the fall 
of the water table in the subsphere of direct influence due to an increased 
water consumption in open-cast coal mines, which results in the drying 
up of streams, in changed soil properties of even altered use of land,etc. 
2. In the subsphere of indirect influence in which the course of natural 
landscape processes is changed the landscape structure remains stable. 

The zones of influence of individual engineering works may be elon
gated in certain directions, e. g. in an area affected by gas dispersal from 
a chirtmey the zone may be shaped by the direction of prevailing winds~ 
Another example is the- zone of influence of ~iquid waste emptied into 
a river. Apart from zones of negative influence we can also find zones 
of positive influence in the vicinity of engineering works, e. g. zones of 
intensive agriculture along irrigation canals. ' 

The influence of individual engineering works and their systems de
pends also on their location in the landscape. In dependence on their 
different spatial relationships ,. the influence of engineering works on 
their surroundings will also vary, e. g.thelnfluence of water reservoirs 
built in deep inCised river valleys in contrast with other water reservoirs 
excavated in the lowland, such as the Dariube Plain. The influen~e of so
me engineering works on the landscape at:ld the living environment may 
becomeapparenf in exceptional Situations, for instance during meteoro
logical inversions in internionftlne basins or at times of mintrilUm dischar
ge in rivers. " 

The strenght of the relationship between natural and socioeconomic 
subsystems also varies ,In different places of the cultural landscape. An 
engineering work in direct contact with the natural or quaSi-natural com
ponentsof the landscape is a good example,A factory is built onclayey 
ground, its foundation beingin a direct c~mtact with the, groundwater in 
the clay mass. Due to the properties of clay, the moveme1'1t of groundwater 
is very slow and has no influence on the foundation of the factory. 11'1 
this case the strenght o(relationsllip is very low. Stronger relationship 
may be observed, for instance, when heat is released from a factory in
to the clay ground bellow its foundation. In the USSR temperatures ofmo
re than 1000 centigrade were .measured below blast furnaces built_ on 
clayey ground. Volumetric 'changes took place in the clayey ground 
and the foundation subsided' by 0.2-0;3 m; in some placeseven;-more 
[Kotlov, 1978, :p.·160). In this case the rehitionship was much stronger 
than in the first example. The strongest thermal relationship 'would show 
if a factory is built on permanently frozen clays with a high content 
of ground-ice. The release of anthropogenic heat can start a' thermo-
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karst process, and in extreme conditions may even endanger the whole 
construction. 

From the point of view of relationship and their strength, a special 
place is occupied by landscape subsystems controlled by Man. Controlled 
geosystems consist of natural, technical and controlling components. As 
an example of this type of geosystem a water reservoir system is compo
sed of technical components (1. g. dam etc.), of natural components (e. 
g. water in the reservoir) and of controlling components (e. g. manual 
or computer control of the water level in the reservoir). The weight of 
water in such an artifiCial lake can initiate crustal movements and anthro
pogenic (artificial) earthquakes. Anthropogenic earthquakes initiated 
by water filled to a reservoir have been described from Lake Mead on 
the Colorado River, U.S.A., Koyna Lake, India, and many others. The 
water reservoir system as a landscape subsystem is characterized by very 
close relationships between natural and technical components forming 
a single system termed natural-technical system. The formation of na
turaHechnical systems and their functioning is enabled by numerous 
relationships - on the one hand among the components of natural-tech
nical systems, on the other among natural-technical systems and other 
subsystems of the cultural landscape. I would especially like to stress 
some typical features of these systems, including the very close rela
tionships among natural, technical and controlling subsystems. Conse
quently, natural-technical systems may be defined as a special type of 
system in the cultural landscape, occuring along the boundary-line bet
ween natural and socioeconomic geosystems. 

I have already said that Man has been trying to separate SOCioecono
mic subsystems from the influence of the surrounding natural and quasi
-natural subsystems. A complete separation has been achieved only rare
I y due to high technological complexity and high costs. On the other 
hand, the complexity and strength of relationships between natural and 
socioeconomic components iri the cultural landscape has been increasing. 
The unification of natural and socioeconomic landscape subsystems in 
natural-technical systems is therefore a very progressive process. Natu
.ral, . techniCal and controlling-subsystems· united by relationships and 
feedbacks' in riatural-technical systems fulfil a social function in the 
system. 

From the standpoint of the type and strength of relationships we 
can distinguish several types of natural-technical systems: 
1. Productive systems, serving the purpose of explOitation of natural ma
terials, energy and information; this group includes mines, quarries, 
fields and other agricultural complexes; 
2. Enrichment systems, in which certain natural materials are concentra
ted under the assistance of Man, 1. g. salinas where salt is obtained by 
evaporation from salt water; 
3. Processing systems, which include factories changing natural materials 
into final products, e. g. food-processing factories; 
4. Transport systems providing natural landscape components for the dis
tribution and transport of materials, e. g. water in canals, etc.; 
5. Storage systems providing storage of natural materials, e. g. under
ground gas reservoirs, etc.; 
6. Regulating systems which control the required level of certain proper-
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ties of the cultural landscape, such as dams, weirs, drainage systems, ir~ 
rigation systems, regulated water courses, etc. 
Natural-technical systems have the same properties as natural and socio
economic geosystems, i. e. 
1. a time limited existence comparable with the time of existence of 
other geosystems of the cultural landscape, 
2. spatial dimensions comparable with those of other landscape geo
systems, 
3. occurence within the landscape sphere. 

The spatial structure of natural-technical systems is formed by, their 
components and their mutual relationship. It is represented by the use of 
two basic models, 
a] the monosystem model, 
b] the poly system (territorial] model. 

In the monosystem model three subsystems are usually distinguished, 
1. e. natural subsystem, engineering subsystem and control subsystem. 
Using water reservoir systems as an example, we can distinguish: . 
i] the natural subsystem, including 

natural geocomplexes in the river basin above the reservoir, not 
influenced by the Man-made lake nevertheless influencing the 

. quality of the water in the reservoir; . 
natural complexes influenced by the construction of a reservoir 
above the dam (flooded area] or below the dam; 
water in the reservoir,. ... 

H] the engineering subsystem including the dam and the hydroelectric 
power station, . . 
iii] the control subsystem including the control room with regulating 
and control equipment .and controlling staff.· In the polysystem model 
We can distinguish: . . . . . 
i j the core of tlie natural-technical system, e. g. dam hydroelectriC power 
station, control room and the artificial lake, . . 
it 1 ~reas influencing the natural-technical system (e, g. river basin abo-
ve the reservoir], . . . .. 
iii] areas influenced by the natural-technical system, e. g. the leisure zo-
ne around the reservoir or in the river basin below the dam. . . 

The spatial structure of the natural-technical system changes i.l1. the 
course of time. Apart from stable locational relatioriships and relation
ships influencing the background of the technical work, there are also 
relationships changing over space and time. This is ;especially true of 
relationships determined by movable landscape components (e. g. water, 
air, animals, Man, etc.]. 

We can distinguish primary and secondary relationships. Primary re
lationships point from technical components of the natural-technical 
systems to the surrounding natural geosystems. Secondary relationships 
either point from natural geosystems to other natural geosystems Or 
from natural components to technical (engineering) components of the 
natural-technical system. For example, air pollution affects a forest; the 
resulting changes in the forest may speed up soil erosion or even mud 
flows. The products of soil erosion can influence the naturaHechnical 
systems e. g. an accelerated silting of the Man-made lake. The influence 
of changing relationships is usually not limited to one process only (even 
if it looks like it); in fact, the transformation of the geosystem starting 
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from a primary source of disturbance usually takes the form of a chain 
reaction of several stages. A chain reaction in the geosystem will usually 
continue for a longer period of time. In some reactions, only natural 
components take part. Other transformations can include the influence 
of certain engineel'ing measures resulting from processes which took pla
ce in the landscape some time earlier (e. g. engineering constructions 
on mountain rivers for the accumulation of gravels, weirs, etc.). The 
chain reaction is limited either by natural subsystems with a limited abili
ty to change or by technical subsystems specially constructed to interrupt 
the reactions ( e. g. measures to stop soil erosion). 

Many relationships within the framework of natural-technical sys
tems as well as the mutual relationships of these systems and their en
vironment change according to the landscape dynamics. In Central Euro
pe the changing relationships can be controlled by seasonal aspects. 
The term landscape dynamics is used to determine changes occuring 
within the framework of a stable landscape structure, (called il1variant 
structure). For example, there are specific relationships between the wa
ter surface in a reservoir and its banks in summer but they differ a' great 
deal in winter when the surface is covered by lce. 

Relationships changing over space and time play an important role 
in the interaction between natural-technical systems and other landscape 
geocomplexes. Forest clearance changing the properties of the soil cover 
and the r6gime of the surface water flows has a direct influence on the 
r6gime of water courses, especially on the discharge and the amount of 
sediment transported by water. This, in turn, affect the hydrotechnical 
work. On the other hand, barrages constructed to regulate river dischar
ge may Influence the growth of floodplain forests. These examples have 
shown that the relationships between natural-technical systems and other 
landscape geosystems have a double character - from the system to the 
environment and from the environment. to the system. In the landscape, 
however, relationships acting in only one direction are prevalent. In the 
case of two neighbouring systems, one system will influence the, other 
(e. g. ,8 reservoir will ,affect the river below the dam). 

I have' already said that the influence of natural-technical system.s 
on an area can be divided into the primary influences conditioned by the 
fulfilling of a planned operation within the frame of the engineering· 
work, and the secondary influences accompanying, the primary influen
ces, ' 

, Primary influences are due to the fact that at the time of the con
struction of the natural-technical system other solution to the'respecti
ve problems was impossible. The disturbance of natural geosystems caused 
by the primary influence can be regarded as a form of compensation, as 
a "sacrifice" associated with the use of natural resources by human so
ciety. These disturbances, however, must not exceed specific limits,: be
cause in this case they could endanger the function of the natural-tech
nical system. 

Since the secondary changes caused by engineering subsystems in 
the landscape ,can be avoided the aim of designers of an engineering 
work is to minimize these' changes or to eliminate them completely. 
The limitation of these secondary changes is the main' function of the 
control subsystems in a natural-technical system. 
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The' 'minimization of changes caused by a natural-technical system 
in its vicinity can be achieved in two ways, as follows: 
i] by a careful study Of the relationships between technical and natu
ral components within the framework of the natural-technical system, 
ii] by the maximization of the strength of relationships between the 
natural-technical system and the surrounding natural and socioeconomic 
geosystems of the landscape. 

At the stage of designing engineering works we usually are not able 
to identify all the relationships in the landscape, especially in areas with 
a disturbed environment [with air and water pollution, accelerated sol1 
erOSion, etc.]. Therefore we have to concentrate on the main controll1ng 
relationships, especially on 'feedbacks. By the identification and use of 
feedba.cks we can direct ,the structure and function of n~tural-teC1inic~1 
systems. Attention should be paid tp thl;! auto-regulation' of individual 
components. In the contemporary cultural landscape of ,Central Europe 
such controlling relationships are bound to the living components [biota] 
of the landscape. Only the biomass combines the abiotic base with 'the' bio
ta In . .one landscape unit; or,with thete.Ghnical,subsysteIit [for example 
in the ·case of food industry]. Biotic compo.nents are also very sensitiy.e 
to, changes in the, natural-technical and socioeconomic systems. Biotic 
components therefore can be used as indicators of m-ovable components 
of'the landscape evoked in it by natural-technical and socioeconomiC 
systems. " " 

We also must· remember the cumulative character of the activity of 
natural-technical systems. It is well known that long-lasting pollution 
within the limits of the State Standards can result - due to their 'cumu
lative 'character - in the crossing of certain thresholds, resulting (Ii 
catastrophes, such as floods, whirlwinds, and'so on. Forest in. mountains 
h~ve:beengradllally damage by· emissions from power stations: ,Their. 
catastrophical state shows by a lowered resistance of trees to storms' and 
p~sts, ~~,g .. ,ZeiraplfE?r:a ilihiara~' ',' --::' ... :, , .. ',', ,'''' 
. . .our cuJtural landscape ".fonning' the ,imme.~iate e.nvironment of o,ur 

soCiety is a' complex spatial system. [geogr.a'phiclil, system;. geosysteJIi)' 
composedo-f: na tmal' .[ quasi·na tural J, natura14echnicaL and socioeconomic 
Sysfems: 'ln~ :t1i1s' ,c'ultui'al'landscape, :na.t:UFat-teChnic~ll systems' reprS'sent 
a ~stab1iliipg hlctor, d,ue, to_ their .hybri'd'nattire" approa.ching th~' bounda~y~ 
~lhle'8etweeIi:'.Nilttire' [,;secoodary Nature" land .the· technical wotksO! 
human So:CieiY. There are stui:some problems:of natural te'eimical systems 
tobe:solved fn ·theneld of the theory. Geography asa SCience interested 
iQ:·Jhe.·,relattonships between Nature and Human Society 'Will hay~ fo 
deal with thein ill future. . . ... . 
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Shrnuti 

pRtRODNE TECHNICK~ SYST~MY V KULTURNI KRAJINE 

V nail! kulturn! krajinl! se nach4zej( ve vzAjemnfch vztaz(ch pl'!rodn( a socioeko
nomlcke uzemn( (teritori41nf) komplexy. I v komplexech, ktere tradil!nl! oznacujeme 
lako pl'frodnf, ob(hajf 14tky, ktere se v pdvodnf pl'frodl! nevyskytovaly (napl'. biocidy). 
Soucasn4 geografie chiipe kulturnf krajinu jako system (geosystem), v kterem existujl 
mezl pl'frodnfmi (kvazipl'!rodnfml) a socloekonomickfmi subsystemy vazby rdzneho 
typu (hmotne. energetlckA, Informacnf) a rdznA sHy. Z geograflckeho hledlska maj! 
v 'kulturn! krajinl! zvI4i1tn! vfznam lokalizacn( vazby a vazby ml!n!c( okoU socloekono
mlckeho subsystemu (napl'. techn1ckAho dna). 

Lokallzacnf vazby jsou v~dy zamlli'eny od p!'(rodn!ch subsystemfi krajiny k tech
nlckemu dnu. Je vileobecnl! zname, ~e pl'ehradu mMeme za dneiln!ho stavu techniky 
postavlt prakticky na IIbovolnem mlstl! l'eky. Pi'esto se vilak pl'! vybl!ru stavebnlho mfs
ta vl!tillnou I'fdfme pl'frodnfml podmfnkaml a vyhled4vlime mfsta zu~enf pl'fcneho pro
filu tldol[. mlsta se stabilnfmi svahy ap. Na hodnoCAnl lokallzacn(ch vazeb vlltilinou 
exlstujf normy (napl'. CSN l. ktere projektant musf p~i projektovAn( technickeho dUa 
v kraj1nl! dodr~ovat. 

Vazby ml!nfc! okoif technlckeho dUa se projevujf jello pfisobenim na okalnf pl'!
rodnf sUbsystemy krajiriy. na celou krajlnu a na ~Ivotnf prbstl'edf spolecnasti. JednotIi
ve typy socioekonomlckfch subsystemfi pfisab! na pl'lrodnl subsystemy a na ~ivotnf 
prostl'edf spo)ecnostl rdznym zpdsobem. Pl'i studlu prostoroveho vlivu technlckeho dUa 
na krajlnu mfi~eme rozllilit srery a p4sy pfisobenf. Sfera pfisobeni se rozklad4 zhruba 
koncentrickyl Ikolem technickeho dUa a lze v nf rozliilit: 
8J subsferu pl'lmeho pdsobenl. v nl~ docMzf ke strukturnfm zml!nam krajiny; 
bY subsMru nepl'fmeho pdsobenf, v nf~ se ml!nf prdbllh pl'frodnfch (kvaz1-pl'(rodnfch) 
'krajinotvornfch pochodd. ale struktura krajiny zdst4va zachovana. Strukturou krajl-

ny rozumfme prostorove rozmfstl!n( slo~ek krajlny a vazeb mezl nlm!. 
P4sy pfisobenf te.chnlck8ho dUa se pak projevujf v urcitych sml!rech (napl'. pl'e

v!l1dajfcfch vl!trd. padel dAlnlce ap.). Pdsobenf jednotlivych technlckfch dill I jejlch sou-
bord ·z4vlsf rovnll~ na jejich umfstl!nf '1/ krajlnll. . 

Rovni!f slla vazeb mezl pl'frodnfmi a socioekonomickfml subsystemy v kulturnf 
kr.ajin!! fe rdznt. ZvI4i1tnl mfsto z hlediska vazeb a jejich sUy pak majf clovllkem l'f
zene subsystemykrallny. ktere jsou slofeny z l!4sti pffrodnf, technicU a l'fdfct Pl'f
klade.m je napi'. pl'ehradnf geosystl1m, slo~enf z tecbn1ckeho dna (pl'ehl'adnl hrAze), 
ktere vilak nadr~uje pl'frodnf slo!ku, tj. vodu v pl'ehradnlm jezel'e, jejf! droveft je ur
cov4na ffdfcfm prvkem (clovllkem a jeho potl'ebamij. ZaU~enr zemske kdry vodou 
nadrfenou v pt'ehradnfm jezel'e md!e vyvolat pohyby ker zemsktli kdry a antropogenni 
zeml!tl'esenL Uvedeny subsystem kuIturnf krajiny se tak vyznal!uje velmi tlzkfml vzta
hy mezi pi'irodnfmi a socioekonomlckfmi [technickymi} slo~kami, ktere dohromady 
vytv4l'ejf jeden prostorovf system (tzv. pl'frodnll technickf system). Vznlk pl'frodnll 
technickych systemfi v kulturnf krajine a jejlch fungovanf je mo~ne v ddsledku po
cetnfch vazeb jak mezi subsystemy pl'frodnl! technickeho systemu, tak 1 mezl pl'frod
nl! technickfmi a dal!lfmi subsystemy kulturnf krajiny. Pl'edevilfm je vilak tl'eba zdd
raznit pi'fznacny rys tl!chto systemfi. a to velmi siine vazby mezi pl'frodnfmi, tech
nickymi a i'fdfcfmi subsystemy, ktere umo~fiujf vydl!lit pl'frodnl! technicke systemy ja
ko samostatnf typ systlimfi kulturni krajiny. 

Lidska spolecnost se snd! oddelit socioekonomicke subsystemy kulturni krajiny 
od pfisobeni okolnfch pi'frodnfch nebo kvazipffrodnfch subsystemfi. OpIne oddelenf je 
vsak zaUm rfdke, protofe je materi4lovl! a energeticky velml slo~ite a nArocne (napl'. 
zavody s tzv. uzav!'enym bezodpadovfm ohl!hem). Naopak slo~itost a sna vz4jemnfch 
vazeb mezi p!'frodnfmi a socioekonomickymi slo~kami v kulturnf krajinl! se neust4le 
zvyiluje, a proto vhodne spojov4nf obou typd slo~ek v pl'frodnll technlckfch systemech 
je zejmena z hlediska ~ivotnrbo prostl'edf velmi fadoucf a perspektlvnt Pl'frodnf, tech-
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nlck~ a l'idict slolky v pl'(rodnl! technick~m sysMmu navz6jem spjat~ bezprostl'edn(mi 
1 zpetnymi vazbami se toUI projevuji jednotou pl'i plneni spoleeenske funkce syste
mu v kulturni krajine. 

Pro pl'irodnil technicke systemy kulturni krajlny je pl'iznaenli uri!lta doba trva
ni, prostorovli rozmilry a vyskyt v rlimcl krajinn~ sfliry. Struktura pl'irodne technlc
kych system~ neni stliili, nybrl se meni v ease. Ie to d~sledek toho, Ie vedie stlilych 
iokal!zaenich vazeb i vazeb menicich okoli se vyskytuji i vazby menici se v prostoru 
a ease. M~leme rozH!iit menici se vazby prvotni a nlisIedn~. Prvotni vazby nejeasteji 
smill'uji od technlckych prvk~ pl'irodne technlckeho systemu k okoinim pl'irodnim geo
system~m. Nasiedne vazby pak smei'uji od jednech pl'irodnfch geosystem~ k druhym 
nebo od pi'frodnlch geosystem~ k technlckym prvk~m pi'irodne technlckeho systemu. 

Autor v elanku deli pl'irodne technicke syst~my kulturnf krajlny na tillebni, obo
hacuJici, zpracovlivajicf, transportni, skiadovacf a regulaenL 

Podle autorova nazoru prlivA vyuliv4ni pl'irodnA technickych systemt1 zalolenych 
na tilsnych (sllnych) vazMch mMe pomocl i'e!iit problemy Ilvotniho prosti'edi, s kte
rymi se setklivame v CSSR. 

{Address: PFtrodo~deckd /akulta UTBP, Kotltll'skd 2, 611 37 Brna.} 
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MiROSLAV STIUDA 

L'APPLICATION DE LA G£OGRAPHIE AUX PROBLEMES 
·DE L'ENVIRONNEMENT ET DE LA G£O£COLOGIE 

Dans la deuxieme mottie du siecle, Ie monde a tout A fait decouvert 
les dangers de la civilisation moderne qui menacent Ie milieu de I'hom
me dans lequel il vito Les consequences spontanees de l'activite miniere, 
industrielle, urbaine et meme agricole, routiere et touristique commen
cent dans differents pays du monde de deranger gravement l'equilibre 
geographique et biologique de la nature et de l'environnement. 

Parmi plusieurs aspects de la geographie appliquee gagnent beau
coup d'interet, en particulier dans certains pays industrialises, les; appli
cations del a geographie aux problemes de l'environnement. L'axiome tra
ditionel de la geographie l'homme et son milieu passe par consequent 
dans une etape tres delicate qui exige de larges recherches de l'espace, 
bien organisees, fournissant une base solide pour une politlque gouverne
mentale, regionale et locale. 

En transformant Ie milieu geographique, les forces techniques et 
economiques d'une soci8te industrielle sont aujourd'hui si develop pees, 
qu'on pent les comparer aux proces physiques internes et externes qui 
forment Ie relief de la terre. Mais, bien entendu, cette societe doit utiliser 
les memes forces techniques et economiques pour proteger l'homme et 
son milieu part out ou l'environnement est mis en danger. En particulier 
dans les regions urbani sees avec les nombreuses industries et avec une 
economie agricole intensive on ne peut plus pousser les grands projets 
techniques pernicieuses pour l'environnement. 

La menace de la pollution de l'air, de l'eau et de la devastation des 
sols est devenue urgente dans plusieurs regions du territoire tchecoslo
vaque, dans les conditions tres variables d'un relief accidente, d'une po
pulation dense et d'une localisation industrielle largement diffusee, avec 
une expansion spatiale de l'economie nationale A l'interieur du pays. 

La collectivisation agricole suivie du remembrement des terres la
bourables, bien effectif du point de vue de la production, a change pres
que completement les conditions biologiques, ecologiques, pedologiques, 
et, par consequent Ie regime de l'erosion des sols surtout dans la mon
tagne. L'expansion rap ide de l'exploitation des gisements des matieres 
premieres, du lignite et de la houille en particulier, et l'accroissement de 
l'industrie lourde, ont apporte sans doute une amelioration de la situation 
materielle et sociale de la population. D'autre part la pollution de l'air 
et de l'eau, la devastation massive des sols et des forets representent des 
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pertes regionales assez graves. On ne peut plus les empecher par une mo
saique de mesures individuelles, n'ayant aucun rapport entre eux. 

L'environnement - c'est, d'origine, une categorie de sociologie mo
derne. Mais les problemes reels d'un environnement dans la delimitation 
locale ou regionale sont synthetiques, concernant la nature, la population 
et l'economie de l'homme. A premiere vue 11 s'agit d'un sujet geographi
que par excellence. Malgre cela, une definition pratique des travaux gl1o
graphiques sur l'environnement reste assez difficile. Tout Ie monde est 
d',accord qu'une collaboration interdisciplinaire est fort utile. La position 
speciale de la geographie, en comparaison avec les autres disciplines, 
corresponde au caractere de cette science regionaleet synthetique, ca
pable theoriquement embrasser Ie systeme du mileu physique, economi-: 
que et humain. 

Hereusement, Za g~ographie appliqu~e dispose dejA de ses experien
ces. Les experiences tchecoslovaques manifestent alors qu'il s'agit de la 
recherche plutot regionale, d'une faeon integrale a l'egard des autres 
efforts qui restent plus analytiques. Une autre contribution de la geo
graphie, qui est vraiment toujours appreciee, c'est l'ihterpretation carto
graphique des changements des elements regionaux a l'aide des niethodes 
modernes, y compris l'automation et la teledetection. D'autre part on 
a presente, tout de meme, quelques analyses geographiques relatives 
a l'environnement:un essai de geomorphologie anthropogene du Bassin 
de Most, des etudes meso climatiques, une etude sur l'influence integrale 
des sites industriels du point de vue de la pollution, une analyse des es
paces devastes par Ie tourisme en Slovaquie, par exemple. 

Une commission speciale de l'U.GJ. qui s'occupe aux problemes de 
l'environnement souHgne les recherches sous l'aspect environnemental de 
la population, de l'exploitation des resources naturelles, de la pollution 
du paysage peuple, etc. Le systeme des sciences de g60graphie com porte 
en verite un acces general d'un cote, et, de l'autre cote, un acces regio
nal, environnemental. Surtout cet acces est bien speclfle pour les appU
cations. L'esprit de synthese et Ie sens unique et complet de l'espace, ce 
sont les qua lites essentielles de la geographle. 

La Tchecoslovaquie industrlelle est vieille de cent cinquanteuns, 
it peu pres. Dans cette epoque, mais notamment de puIs la deuxieme guer
re mondiale les changements de l'environnement se deroulent assez vi
teet, en general d'une manU~re peu favorable pour Ie m1l1eu de l'homme. 
Sans tenir compte du developpement en Slovaquie et de quelques ani
mations dans les regions sO'.ls-developpees, les investissements essentiels 
on ete concentres dans les foyers industriels existants.En dehors de ces 
regions, l'esso1' industriel n'a concerne que quelques v1lles bien sltuees 
sur les courants de circulation, souvent heritieres d'une tradition manu· 
facturiere au commerciale. 

Une economie planifiee, elle meme, est obUgee de prllferer les bassins 
charbonniers, les regions de traditions industrielles, parce qu'elles garan
tissent Ie revenu plus rapide par rapport a la moyenne nationale. Les pro
blemes de pollution et de devastation donc sont concentres dans les bassins 
de lignite de Most at de Sokolov, au pied des Monts Metalliques (Krusne 
hory), dus a l'extraction dans les carrieres a ciel ouvert et a unecon
centration des industries energetiques, chimiques etc., dans Ie bassin 
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d'Ostrava dO au charbonnage, cl la miHallurgle, aux industries chlml
ques et {merg6tiques, et dans les r6gions urbanis6es des grandes villes, 
en particulier de Prague, puis de Bratislava, de Brno, de Plzefi et de 
Kosice. 

Les approches g60graphiques des problemes de l'environnement 
poursuivent donc plusieurs tendances: 

. ·Le concept global s'efforce d'enr6gistrer tous les changements Im
portants anthropogenes, aussi bien n6gatifs que positifs dans Ie mmeu 
geographique. On a presente sur les cartes les surfaces endommagees par 
l'industrieet par l'extraction, les cours d'eau importants et les reservoirs 
plus ou moins pollu6s, l'espace sous l'Influence de la pollution de l'air 
et degaz toxique, etc. Les travaux ressortent des observations tres ine
gales et heterogenes. Une generalisation systematique est donc bien in
dlspensablemais souvent assez dlfflcile. Enfln on peut distinguer les liens 
et les correspondences regionales qui peuvent demontrer les circonstan
ces nouvelles et quelquefois inattendues. 

Dans Ie concept regional on s'interesse aux problemes des regions 
particulieres si l'environnement est touche par Ie developpement des ag
glomerations recentes ou par les transformations plan1fiees. On analyse la 
repartition des phenomenes defavorables pour la nature et pour la vie 
humalne dans la region, en etudiant, en m@me temps, les sources actives 
de la pollution. On achave une classification de ces sources (villes, 
centrales thermiques, foyers industriels) d'apres leur influence reele et 
supposee sur l'environnement, et on essaie d'evaluer les consequences lo
cales et r6gionales de cette influence. Des resultats satisfaisants sont' ob
tenus dans Ie domaine de l'amenagement du territoire, y comprls les 
problemes de l'environnement, si les geographes ont trava1lle dans une 
equipe avec les autres specialistes. 

Des analyses d~tatlMes qui ont pour l'obJet la pollution de l'atmosphe
re, de l'eau et du sol, s'occupent plutot les disciplines speclales (meteoro
logie, hydrologie, hygiene, ecologle, quelques sciences biologiques, chlmi
ques, techniques, agrlcoles OU forestieres). Mais, en outre, dans quel
ques regions du pays, les geographes eux-m@mes ont trava1lle sur les 
analyses geomorphologiques, demographlques, biogeographiques par 
exemple, relatives A l'environnement. 

De temps en temps on demande une consultation ou une experttse 
g~ographique pour les grands proJets de l'exploitation des gisements 
d'uranium, de charbon, avant de real1ser une oeuvre hydraul1que, pour 
les projets desautoroutes, de la proteCtion de la nature, etc. On examIne 
une collaboration aux travaux prognostiques A long terme, cl l'egard du 
developpement regional et de la protection de l'environnement. 

L'echange d'experiences prattques de l'appllcation de la geographie 
aux questions geoecologiques de dlfferents pays ets fort utile, mais son 
importance est souvent reduite au type de la region examinee. Une col
laboration internationale peut donc s'effectuer notamment cll'echeUe des 
pays voisins, dans les regions ou les condltions naturelles, les tradltions 
techniques et sociales ressemblent. Elle est tres favorable surtout dans 
les regions coupees par des frontieres internationales, par exemple dans 
Ie cas de la Lusace allemande, tcheque et polonaIse, dans Ie cas de la 
Haute SHesie, etc .. 

D'autre part. II. seraltblen utHe d'6tabllr un systeme un1f16 Inter-
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national des donn6s sur l'nvironnement, en Introduisant leur rassemble
ment statistique, uniforme et r6gul1er. On pourralt ~laborer ensuite un 
apercu international de 1'6tat et des probillmes de l'environnement.bas~ 
sur les indices utilis6s par un systllme d'lnformaUon g~ographique at 
regional unifi6. -

Dne coordination internationale de la recherche des protilem~s re
latifs a l'environnement, sera SQuhaitable, concernant des effets' ecoIio~ 
miques des transformations qui s'y deroulent, pour.' conserver Ie beau 
paysage pittoresque de I'Europe centrale. 
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Shrnut! 

VYUZITI GEOGRAFIE VE V'2'ZKUMU ZIVOTNIHO PROSTR.EDI 

V druM polovlnil stoletl svilt nAhle objevil nebezpel!{ civilizace, kterA hroz( l!lo
vilku a krajinil, v nl! !Ije. NefAdouc( do.sledky hornickll a pro.myslov~ l!lnnostl, vtstav-
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by m~st, komunikacf, ale dokonce i rozvoje zemi!dl:Hstv! a cestovnlho ruchu za~!najl 
v ni!kterych zemlchva~ni! narull.ovat biologickou a geografickou rovnovahu pl'lrody 
a ~ivotnlho prostl'edl v exponovanych oblastech. Mezi rfiznymi aspekty vyu~fvanl geo
grafickych vyzkumfi v praxl se proto vi!nuje zvyllena pozornost apllkacfm v oboru kraji
ny a pro$tl'ed1, zEijmena v prfimyslovych zemlch. 

Hrozba nadmi!rneho zne~illti!nl ovzdulll, kontaminace vod a devastace pfid se stala 
realnou i v ni!kolika m[stech a oblastech na tlzemi Ceskosloven:;ka. Kolektivlzace ze
ml:idi!lstv[ s rozsahlfmi. hospodal'sko-technickymi upravami pM podstatni! zmi!nila bio
logick6, pedologlcke a ekologick6 podm[nky. Z hledlska zeml:idi!lske produkce se uka
zalil. velmi pozitivn[, av!iak vedla ke zvyl!ene erozi pdd, zvIUti! v horskych a podhor
skych oblastech. Rozvoj ti!~by, zvlAllti! hnMeho uhH, a ti!~keho prdmyslu vedl nepo
chybni! ke zlepllen[ hospodAl'skeho a socialnlho postaven( obyvatelstva, avllak zAroveil 
ke zna~nym devastaclm krajiny a jejlch slo~ek, napi'. k rozsAhlym likvidaclm lesn[ch 
kultur. ZabrAnlt daHUmu vzestupu ti!chto llkod ji~ nenl mo~ne jen mozaikou navzAjem 
nesouvlsejlcich individuAlnlch opatl'eni, ale zaroveil systematicky organlzovanou ave
decky podlo~enou pe~l 0 krajinu a jejl osidlen!. 

Krajlna a prosti'ed[ jsou syntezou slo~ek pi'[rody, obyvateistva i osIdlenl a hos
podal'stvl. Ie proto Iogicke, ~e se stava te~ pl'edmi!tem vyzkumu tak synteticke a regio
nah1l dlscipHny, jakou je geografie, zahrnuj[ci ve svem systemu prostl'edf fyzicke, eko
nomicke i socialn1. Na zakladi! dosa~enych zkullenosti vykazuje geograficky pi'istup 
k problematice krajiny a prostl'ed[ ni!kolik vyznamnych tendenc!. 

Vlleobecny, komplexn[ pl'1stup se sndi zhodnotit pozitivni i negativni zmi!ny geo
graflckeho prostl'ed[ antropogenniho pfivodu v celostAtnlm mi!i'Hku. Mapove znazorni!
n1 zobrazuje oblasti podle stupni! jejich pollkozenf zne~illti!nlm ovzdu!i1 a vodstva. Poni!
vad~ se op[ra 0 informace a pozorovan[ ~asto velmi nesouroda, je provl1di!n[ nezbytne 
homogenlzace a generalizace znal!ni! nesnadne. 

Regionl1lnf, sp[!ie analytlcky pi'[stup se podrobni!ji zabyvl1 posti~enymi oblastmi 
1 jednotlivymi aglomeracemi. ZkoumA existenci jevfi nepl'lznivych pro krajinu a~ivotnl 
prostl'ed1 a zAroveil zachycuje i jednotlive aktlvnl zdroje znel!i!iti!n[ a jejich regionl1lnf 
dfisledky. Md~e dospi!t ke konkretnfm nAmi!tfim na zlepllen[ zvlAllti! tehdy, pracujHi 
geografove v tymu speciallstd pl'[slullnych vi!dnlch obort\., kde dokA~1 zajlstit kraJinnou 
syntezu regionl1lnlho hodnocen1. 

VYmi!na· zku!ienosti z ti!chto pracf apllkovane geografle je velmi u~1te~nA, i kdy~ 
jejl vyznam je zpravidla omezen na oblasti podobneho typu. MezinArodn[ spoluprAce 
se stAvI1 efektivn1 zvla!iti! mezl sousednfm1 zemi!mi, jejlch~ pl'lrodn[ a soclAlnl podmln
ky i technicke tradice jsou bHzke. 

Take snahy po rozvinuU jednotne soustavy geograflckych ~i regionAln[ch informacl, 
ulltel!nych 1 z hlediska ochrany krajlny a prostl'ed1, je tl'eba plni! podpom v mi!
fltku nArodnlm 1· mezinArodnlm it pflspi!t tak k zachovAn1 zejmena dosud dohl'e oby
vatelni! stl'edoevropski! krajlny. 

{L'adresse: Geogra/lcky Clstav CSAV, Wenztgova.7, 120 00 Praha 2.J 
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PETER MAR lOT 

I 
A CONTRIBUTION TO DELINEATING 

THE BOUNDARIES OF THE RECREATIONAL 
HINTERLAND OF LARGE TOWNS 

The recreational hinterland of large towns is one of the types of eco~ 
nomic-geographical regions. Its origin is mainly tied up with the increa
sed concentration of population in large towns and the influences of 
the highly urbanized environment upon the behaviour of urban man. The 
structure of this type of economic-geographical regions is characterized 
by nodal links combining a large town with its environment. The intensity 
of these links is determined by the interest of the inhabitants of a large 
town in the participation in short-term recreation. The orientation of 
these links is significantly affected by the quality of the landscape poten
tial for short-term recreation. 

The rise in the proportion of urban population showing in all states 
of the world especially in the postwar period, has· brought about,. inter 
alia, also an intensified development of the recreational. hinterland of 
large towns. The increased intensity of links in the recreational hinter
land of large towns has produced a series of actual problems maInly 
connected with the impairment of the autochtonous functional land
scape structure. Since areas close to large towns are part of territories 
whose landscape was utilized with an extraordinary intensity in the past, 
the endeavours to find new areas apt to satisfy the interest of participants 
in short-term recreation, gave rise to many conflict situations. 

Only in exceptional cases areas were found in the viCinity of large 
towns, where the transformation from the original into the new, recrea
tional function did not produce major problems. Almost regularly such 
endeavours got into conflict with the interests of other SOCial activities, 
especially of agriculture, forest management, nature protection, traffic, 
settlements and .the like. The confrontatlonof these interests cannot be 
forestalled because the interest of large town population top.articipate in 
short-term recreation is continuously on the increase and must inevitably 
materialize outside the urban environment. 

This fact is illustrated, for example, by the results of an inquiry into 
the differences of environmental preference within short-term recreation 
by inhabitants of rural communities and large towns in Czechoslovakia, 

The solution of the problem of the scheduled development of the 
recreational hinterland has been included, owing to these facts, in the 
sIgnificant and actual tasks of those authorities who. are concerned with 
setting up conditions fOr a rational utilization of th~ landscape in the 
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Preference of environment within short-term recreation (Source: V. Mala, 1973 J 

Proportlon of inhabitants placing their environment to the 1st or 2nd place 

in rural communities % in large towns % 

1. town 44,5 1. forest, water 50,9 
2. v1llage 34,9 2. forest 33,2 
3. forest, water 27,4 3. v1llage 32,8 
4. forest 19,4 4. mountains 29,2 
5. mountains 14,2 5. town 15,2 
6. water 9,8 6. water 13,0 
7. cultural relics 5,8 7. cultural rel1cs 5,8 

vicInity of large towns. The methodology of handling these problems has 
hitherto not been sufficIently evolved. The results of the actual research, 
but also the generalization of findings characteristic of the general de
velopmental laws of the recreational hinterland of large towns will ha
va to contribute to its development in future. 

This paper tries to summarize and generalize the knowledge of the 
boundaries of the recreational hinterland of large towns. 

Under a recreational hinterland of a town a territory is understood 
in which roughly 80 per cent of its inhabitants can realize short-term 
recreation. The boundary of the recreational hinterland thus delineates 
the territory in which the weekend leisure is spent by an essential ma
jority of its population. The dimensions of such territory are defined by 
several factors. 

A decisive role among them is played by teJIlPoral accessibility, ex
pressed by isochrones, exhibiting the involvement of various part of the 
large town vicinity into their recreational hinterland more thoroughly 
than territorial accessibility expressed by isochores. Owing to a conside
rable spatial distribution and to the complex problems of downtown traf
fic it is not suitable to set up accessibility isochrones only to one area 
or to the big city centre, respectively. A particularly oriented and tempo
rally limited flow of people interested in short-term recreation emana
tes mostly from every large town district. The intenSity of the downtown 
differentiation of interest insIde the recreational hinterland is the· more 
pronounced, the more inhabitants the town has. 

H is not possible to define unambiguously and generall y theisochro
ne delimiting the recreational hinterland of large towns. It can be said, 
however, that in a majority of large towns it is the isochrone of 60 to 
90 minutes interval. In various directions, indicated mainly by the course 
of road communications, the recreational hinterland boundary of a town 
is defined by a different time measure of accessib1l1ty. 

The isochrone delimiting that part of large towns vicinity in which 
approximately 80 per cent of their inhabitants realize their short-term 
recreation, does not exhibit with sufficient accuracy the boundary line 
of the recreational hinterland. In view of various circumstances of a phy
sico-geographical and socto-economical character, it is more appropriate 
to take a zone around this isochrone for the boundary of the recreational 
territory. The boundaries of the recreational hinterland of large towns 
are thus not formed by a line but by a zone that offers more favourable 
chances for taking into account various particularities of the terrItory_ 
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The width of the boundary zone differs. Rarely, however, it reaches more 
than 20km. 

In densely populated areas, in which the distance between the 
neighbouring large towns is relatively small, the recreational facilities 
overlap. Especially striking is the concentration of participants in short
-term recreation in localities which exhibit the highest values of the 
landscape potential (banks of water surfaces, valleys in mountains, and 
the like). 

The landscape potential for recreation plays the desicive role in 
defining the acreage, configuration and boundary line of the recreatio
nal hinterland of large towns. The fact that partiCipants in short-term 
recreation are trying to materialize their interests in the closest vicinity 
of the place of their permanent residence is a law that holds generally. 
Within the frame· of the recreational hinterland of a majority of large 
towns 4 bands can be differentiated that are characterized by particula
rities in the structure of the material-engineering basis, the utilization 
rate and the time of utilization. 

1. Thed 0 wn tow n ban d is made up of areas situated within the 
city limits. They include recreational areas accessible to the public (parks, 
playgrounds, open air pools) that facilitate certain recreational activi
ties in the urban environment. The occurrence of several areas of this 
ty,pe is responsible for each of them having a hinterland of its own and 
most of its users being inhabitants of the closest neighbourhood. This pro
duces a certain scatter of interest, although in every town there are also 
recreational areas upon which the attention of all inhabitants of the 
town is focussed. The advantageous position of these areas in regard 
to the residence of their visitors affects not only their intensive use but 
also their every day utilization. The length of their visitors' stay, howe
ver, is short (predominantly up to 120 minutes). It rises only on off-time 
days. 

2. The sub u l' ban ban d of individual recreation is made up of 
areas with recreational function mostly located at the fringes of the 
town. Their utilization already mostly bears individual features. In this 
band gardening forms the predominating recreational activity, manifested 
in several variants. Some areas used for these purposes often arose on 
devastated or previously uncultivated territories. The upswing of short
-term recreation is acting here positively as a revalorizing factor of the 
functional structure of the territory. The utilization of these recreational 
areas is characterized by a pronounced seasonality. In winter they are 
visited and used minimally. In summer these recreational areas are vi
sited mostly more than twice a week. The mean length of stay on working 
days makes up to 4 hours, on off-time days up to 10 hours. As to the 
town inhabitants, the recreational areas of this type usually do not have 
a· marked hinterland of· their own. Their users are residIng in various 
districts of the town. 

3. The n a r rower l' U r air e c l' eat ion a I ban d is mostly 
made up of ·wooded areas situated at the smallest distance from the 
town~ They already lie outside the city limit but are usually connected 
with the town by urban traffic. They serve the broad public. The feature 
of -the dominating recreational activitIes· depends on the quality of the 
landscape potential. In case of favourable ground and Climatic conditions 
the usually prevailing tourism is also completed by winter sports. 
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- These recreational areas are visited by town inhabitants mostlyirre
spective of the place of their permanent residence. Only in especially fa
vourable cases, if there are several wooded areas in the close vicinity 
of the town, a certain differentiation of their hinterland arises. This band 
of recreational areas is frequented at a markedly rising rate on off-time 
days. In' their material-engineering basis sport and boarding facilities 
of various types prevail. In: spiteaf a certain scatter of visitors, a pro
nounced concentration of partiCipants in recreation to several localities 
and along certain lines may be observed in this recreation band [touristic 
lines, pathways, ski tracks and the like J. An inevitable complement of 
the material-engineering baSis of these recreational areas are parking 
places, the distribution of which is a significant scatter regulator of vi
sitors~ 

4. The wid err u r air e c l' eat ion ban d forms part of the 
town's vicinity in which recreational areas occur only in certain locali
ties. ,The othsr parts. of' the territory satisfy other social functions. It is 
a general rule that the rate of utilizing the recreational areas of this 
band declines with the rising distance from· the town. The quality of the 
landscape potential for recreation in 'this band is to be judged only ree 
latively, with regard to the conditions within the recreational hinterland. 
This fact implies that in the recreational hinterland of large towns also 
Such territories are intensively utilized that have relatively low absolu
te values of landscape potential quality for recreation. In the neighbour
hoadof large towns lacking higher mountains in their recreational hin
terland, such 'territories are also frequented very intenSively in winter 
that offer essentially worse winter sport conditions than the more distant 
areas beyond the boundaries of the recreational hinterland. 

In the first stage of their develOpment' recreational areas arose 
primarily on agricultural and sylvan' land and on the shores of larger 
water reservoirs. As a result of these processes new functional areas 
in theunsettied lalldscape ·came. into being. To enable a larger stay of 
partiCipants of shat'Herm recreation, facilities started to arise providing 
overnight accommodation. This rouy be looked upon as the main stimulus 
ror',btiUding, objects .of i.ndividual recreation ('second homes J which are 
the .-most characteristic elements of the material-engineering . basis of 
recr.eatto.nal.:hinterland 'of large towns; To the initially small and simple 
buildings larger parts were added later under the'influence of various 
$oci,o-e,conoInic' factors,their equipment displaying a higher niveau of 
the furnishing than is usual with rural houses. NeW-cores of settlements 
came thus into being which; in spite of.not being permanently lodged, im
parted several features of the, urban settlement to the rural landscape 
(the character of architecture;' pools, playgrounds,cultivated greenery 
and the like J • 

'Commuting to work and the. migration of the population from rural 
communities into larger towns also produces favourable conditions for 
a functional change in the' utilization of buildings in rural communities. 
For recreational purposes different outbuildings are adapted which lost 
their original use. Later, buildings with a dwelling function become the 
result of these transformation processes which have developed very 
quickly especially because they solve simultaneously two significant 
problems produced by the migration of population to the vicinity of 
large towns. 
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The rural population, losing possibilities of employment in the coun
try and finding them in larg~ towns, gets the chance ·to give up their 
original residence in the country and come nearer to the place of their 
work. The urban population; which continues to feel the lack of free si
tes suitable for building any objects of individual recreation, finds in hou
ses abandoned by rural inhabitants suitable objects for satisfying their 
recreational needs. These changes of functions have gradually appeared 
in therecreatlonal hinterland of all large towns. They primarily affect 
communities lying in the most attractive environment. 

The width of the individual bands, of which the recreational hinter
land of large towns consists, may be roughly defined by a temporal 
expression of the boundary distance of the individual bands from the 
permanent residence of the partiCipants of.a short-term recreation. The 
downtown band is situated roughly within the lsochrone of 15 minutes. 
The suburban band is mostly limited by the isochrone of 30 minutes. The 
narrower rural recreation band lies, as a rule, within the isochrone of 
45 minutes. TheiJroader rural band is niarked out by the 60 minute iso
chronein towns with less than 500000 inhabitants and by the 90 minute 
isochrone in bigger cities (Fig 1). 

The course of the recreational hinterland boundaries of large towns 
and the configuration of its territory depends on several factors. The po
tential of the landscape for recreation exerts, as a matter of fact, the 
greatest influence upon the deviation from the ideal circular shape of 
this territory, but in special cases the state frontier plays an even more 
significant role, the frontier being a more or less permeable barrier to 
participants in short-term recreation. High mountains, big rivers, the 
shores of extensive water surfaces also play the role of barriers in the 
development of the recreational hinterland. Owing to the attractiveness 
of their environment, the sides of these barriers lying closer to town 
are bands of an intensive concentration of short-term recreation. 

Differences in the utilization rate of the recrational hinterland of 
large towns also affect the texture of the communication, especially the 
road network, enabling an intensive use of a relatively narrow COrridor 
along the raods. With an increasing distance from roads the utilization 
rate of the territory declines vehemently. The extension .of the.recreatIo
nal area network in the hinterland of large towns ranks among the im
portant factors supporting positive changes ·in both structure and texture 
of the road network. 

The summary of these as well as other factors is responsible for a dif
ferent configuration of the recreational hinterland boundaries of large 
towns and for their lying at different distances from the town. For each 
big town they are therefore to be defined separately, by an underlying 
appraisal of the actual situation in its environment. The implementation 
of this task is essentially complicated by the lack of data on the distri
bution of short-term recreation partiCipants in the hinterland of large 
towns. In abroad .suc.h data have hitherto beeil gained by speCial· research 
and inquiries. To become more closely .. acquainted with .these. problems 
it is necessary to publish as many results· of similar investigations as 
possible, and to apply these data in comparison and to formulate more 
generally valid statements. . 

Data summarized by J. Vystoupil (1981) for selected towns in the 
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1. Model of recreational hinterland of town. 1 town .boundaries, 2 - isochrones 
(in minutes); recreational areas : 3 - in the downtown band, 4 - in the suburban 
band, 5 - In the narrower rural recreational band, 6 - in the wider rural recreatIo
nal band . 

. Sch~ma rekreacn~ho z8.zemia mesta. 1 - hranice mesta, 2 - izochr6ny [v minu
tach); rekreacn~ plochy : 3 - vnutromestsk~ho rekreacneho pasma, 4 - prlmestske
no . pasma, 5 ~ . u:2~ieho vidieckeho pasma, 6 - ~ir~ieho vidieckeho pasma. 
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Table of partial (AJ and cummulative (BJ values of the distribution of individual 
recreation objects of inhabitants of selected towns in the Czech Socialist Republic 
(1971)-

Town .Number Percentage proportion of individulll recreation objects 
of inhabi- located at distance (in km) 
.tants in 
thousands A B' A B A B A B A B' 
(1970) up to 10 .up to 20 up toaO up to 40 up .to 50. 

Prag':ls' 33 66 
I. 

1079 15 15 18 33 19 85 13 93 
Bmo 344 47 47 31 78' 5 83 5 88 3 ·91" 
Ostrava 278 4 4 8 12 10 . 22 48 70 . 17 87 
Plzet!.· . 143 313 38 32 70 14 84 3 87 2 89 ., 
Olomouc 79 31 31 40 71 9 80 5 85 5 90 
Hradec Kralovs 77 40 40 19 59 5 64 6 70 .. 7 77" 
Cesks BudijoviCe 77 25 25 43 68 14 82 8 90 3 93 
OsU nad Labem' 72 52 52 31 83 10 93 4 97 1 98 
Pardublce 71 27 27 23 50 35 85 11 96 3 99 
--------------- -

Source:· J, VYSTOUPIL {1981) 

Czech Socialist Republic may be denoted as an interesting example of 
this type. 

The boundaries of the recreational hinterland of large towns do not 
exhibit stationary f~atures, but they are changingl,lnder the influence of 
various factors. Especially socio-economic factors are affecting the chan
ge~ in their course. The most pronounced changes in the recreational hin
tert.and of large towns are brought about by generalcodiflcationsJn. the 
duration of the working time. The abridgement of the working time contrl· 
butes' to: the prolongation of the leisure time which tsone of the basic 
stimuli olthe origin and formation of the recreational hintefland of large 
towns .. the transition from a six day to a five day working week' can 
therefore be considered the decisive moment in the development of short
-term-recreation of large towns. It may be' presumed that a further abrid
gement 'of labour' duties toa four and a half days Working week will 
cPn'trl.1:iute to the enlargement of the area o'f the' recreational hinterland 
ofJarge .towns and to an increased participation of their inhabitants in 
short-term recreation. . 

. -A decisive economic factor'whose changes affect transformations in 
therecreatfonal hInterland of large towns are the financial funds' avai
lable to inhabitants to COver the expenditure connected with the parti~ 
cipationin short-term recreation. Although the level of this fund depends 
on the individual views and hierarchy of values of each person, all mea'" 
sures contributing to the changes of th,e financial fund earmarked for the 
particlpatioriin short-term recreaUona:re thrown back upon the recreatio
nal hinterland of large towns~ In view of agreat·proportion of cars as the 
main transport means of participants in shorMerm. recreation, power 
fuel. prices. also are important factors forming the recreational hiriter~ 
land of towns. 

The problems of defining the boundaries of .the ·recreational hinter
land of large towns have so far been methodically treated of only unsuf~ 
ficlently; With regard to a great practical significance of~he res\llts. of 
this study it would be advisable to pay greater and more systematicatten
tion to these issues along the lines of the geography of tourism. 
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Souhrn 

PRIsPEVOK K VYMEDZENIU HRANIC REKREACN~HO ZAZEMIA VEUKYCH MIEST 

Rekreal!ne zazemie velkych miest je jednym z typov ekonomickogeografickych 
regl6nov. Ieho vznik stlvisl najmll so zvy§enou koncentrAciou obyvatelstva vo velkych 
mestach a s vplyvmi vysoko u~banizovaneho nrostredia na sprAvanie mestskeho I!lo
veka. Strukttlru tohto typu ekonomickogeografickych regi6nov charakterizujtl nod!lne 
vazby, ktore splijajtl veJkomesto s jeho okoHm. Intenzitu tychto vllzieb url!uje zaujem 
obyvatelov velkomesta 0 tll!asf na krAtkodobom cestovnom ruchu. OrientAciu tychto 
vllzleb vyznamne ovplyvnuje kvalita potenciAlu krajiny pre krAtkodoby cestovny ruch. 

Pod rekreal!nym zAzemfm urclteho mesta mofno rozumief tlzemie, v ktorom sa 
realizuje zhruba 80 % objemu zaujmu jeho obyvatelov 0 krAtkodobtl rekreAclu. Hranica 
rekreacneho zazemia ted a vymedzuje tlzemie, v ktorom stravi koncomtyfdnovy odpoCi
nok podstatna vac§ina jeho obyvatelov. Rozmery takehoto tlzemia urcuje niekolko 
cinltelov. Rozhodujtlcu tllohu medzi nimi rna cas ovA dostupnost, vyjadrena izochr6na
mi, ktorA vystihuje zapo jenie roznych 'casH okolia velkych miest do Ich rekreacneho 
zazemla dokladnej§ie ako tlzemna dostupnosf vyjadrena izochorami. 

Nie je mofne jednoznacne a v§eobecne urim, ktorA Izochr6na ohranicuje rekreac
ne. Zazemie velkYchmiest. Mofno v§ak povedaf, fe v prfpade vllc§lny velkych miest 
je to izochr6na z intervalu 60 af 90 mintlt. Pritom v roznych smeroch, udanych hlavne 
priebehom cestnych komunikAcif, urcuje hranicu rekreacneho zlizemia mesta rOzna 
casovAmiera dostupnosti. Hranice rekreal!neho zAzemia velkych miest netvorl Hnia, 
ale z6na, ktora poskytuje priaznivej§ie moznosti na to, aby sa brali do tlvahy rozne 
osobitosti tlzemia. Sfrka hranlcnej z6ny je rozlicna. MAlokedy v§ak presahuje 20 km. 

Rozhodujtlcu tllohu pri urcovanf rozlohy .. konfiguracie a priebehu hranlc rekreacne
ho zazemia velkych miest mil. potenCiAl krajiny pre cestovny ruch. V§eobecne pIaU 
zAkonitosf, fe tlcastnfci krAtkodoMho cestovneho ruchu sa snafia realizovaf svoje zauj
my v co najbliz§om okoH miesta trvaleho bydliska. Preto mozoo v rlimci rekreacneho 
zazemia vac§iny velkych miest roz!i§ovaf 4 pasma charakterizovane osobitosfami v §truk
ttlre materialnotechnickej zAkladne, v intenzite vyufitia a v casovom rytme vyuflvania: 

1. Vnutromestske pasmo, ktore tvoria plochy lokalizovane v intravilline mesta. 
2. Primestske pasmo individuAlnej rekreAcie, ktore tvoria plochy s rekreacnou 

funkciou rozmiestnene zvacsa na okrajoch mesta. 
3. Uz!lie vidiecke rekreacne pAsmo, ktore tvoria zvllc§a zalesnene plochy loka

llzovane v najmen!lej vzdialenosti od mesta. 
4. Sir!iie vidiecke rekreacne pAsmo tvorf casf okolia mesta, v ktorom sa rekreac

ne plochy vyskytuJtl iba v urcitych 10kalitAch. 
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S(rku jednotllvtch p4siem, i ktor9ch sasklad4 rekrea/!nA ,4zemle velkteh miest, 
mo!no zhrub!l ur/!if /!asov9m vyJadrenlm vzdialenosti hranlc jednotliv9ch p4slem od 
trvaMho bydUska o./!astnlkov krl1tkodobej rekre4cie. Vndtromestsk6 p4smo sa nach4dza 
zhruba v izochr6ne 15 mindt. Prlmestsk6 p4smo zvit/!§a obranl~uje izochr6na 30 mindt. 
U!Sie vidiecke rekrea/!n6 pasmo le!( spravidla v izochr6ne 45 mindt. Sir!lie vidiecke 
pasmo vymedzuje pri mestAch s menej ako 500 000 obyvatelmi izochr6na 60 mindt, 
u vIH!!lich roiest izochr6na 90 mindt. • 

So.hrn vplyvov rOznych einitelov spOsobuje, !e hranice rekrea/!n6ho zazemia vel
k9ch miest le~la v r6znej vzdialenosti od mesta a majd r6znu konfiguraciu. Pre ka~d6 
velk6 mesto ich treba preto ureif osobitne, na zaklade hodnotenia konkr6tnej situ4cie 
v jehookoll. Hranice rekreaen6ho z4zemia velk9ch miest nemajd stabUn9 charakter, 
ale sa v dOsledku vplyvov r6znych /!inltelov. mQnia. Na ich zmeny vpl9vajd najmll 
socioekonomicke !!initele. Najvfraznejlie zmeny v rekreaenom zazeml velkfch miest 
!;p6sobujd dpravy dl~ky trvania pracovn6ho !!asu. Rozhodujdcim ekonomickfm einitelom, 
ktor6ho zmeny vplfvajd na premeny v rekreal!nom zazeml velkfch miest, je finanl!n9 
fond, ktorf obyvatelstvu zostAva k dispoz(cil na kryUe v9davkov spojenfch s dcasfou na 
krAtkodobom cestovnom ruchu. 

Problematika ur/!ovania hranlc rekreaeneho z4zemia velk9ch miest je metodicky 
zat1al slabo rozpracovana. Vzhladom na velkt praktlckf vfznam vfsledkov jej Itddia 
bude vhodn6 venovaf na pOde geografle cestovnAho ruchu tfmto ot4zkam vit!!siu a sys-
temllttckeJliu pozornosf. . . .. -

(Address: Geograficky tbtav SAY, Obrancov .mieru 49, 814 73 Bratislava.) 
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NEW TRENDS IN THE DYNAMISM OF SECOND HOMES 
.. 0_.0 EXPANSrQNINTONOTATTRACTIVE AREAS 

FROM TOURIST POINT OF VIEW 

Questions of tourism 0 andrecrE~ation in mountain areas nave been 
dealt with for several years (Sprincova 1984). One of the forms in which 
recl'eation in Czechoslovakia 0 ~s realized is a ~econd home in private 
recreational houses (objects of individual recreatton - further OIR). 

This form, also called individual chalet recreation, passed through 
several Significant stages. Before World War II it was realized either in 
villas of the well-to-do, or in simple wooden chalets (huts) in the hinter
land of larger residential agglomerations accessible by public transport 
means. The years after World War II witness a great development of this 
type of recreation, considerable changes in its distribution as well as 
in its quality. New objects are built, but at the same time, old residential 
and other buildings, vacated as a result of advancing concentration of the 
rural population in towns, are increasingly adapted and adjusted. It is 
done, at first, only in small mountain settlements, more remote from the 
centres of economic activities. With the advancing motorization and 
growth of the leisure time of the population the OIR are spreading to 
areas farther away from more concentrated demand, i. e. farther from 
larger residential agglomerations. With a better eqUipment of the objects 
the chalet recreation is increasingly acquiring a character of second 
dwelling. It is spreading very quickly in the areas attractive from the pOint 
of view of recreation, near water surfaces and mainly in mountain areas. 

There is a number of papers dealing with their distribution in Cze
choslovakia (for example Gardavsky 1971, Mariot 1976, Otrubova 1980, 
Vystoupll 1978). In the most attractive recreational localities, however, 
especially at tourist spots and important mountain resorts and centres of 
winter sports, the OIR are represented to a lesser extent or do not appear 
at all. It is here that the interests of second dwelling and other forms 
of recreation and tourism encounter. The more attractive tourist centres 
are, as a rule, the better equipped with facilities of commercial (undirec
ted) tourism and facilities of trade union and works recreation. Here the 
possibilities of acquiring an OIR are more limited, if there are any at all. 

The settlements with whatever visiting rate, gradually acquire, besi
des other original functions, also recreational functions. Their proportion 
is obtained when the number of beds for recreational use and the number 
of the local population are compared. The smaller the settlement in the 
area attractive from the point of view of tourism, the more manifests, 

164 



as a rule the recreational. function. Part of the permanent resideIitsha
viIig left, the small settlement loses gradually its original produCtion 
functions- (in agriculture and forestry) and residential functions, and 
acquires recreational functions. This process has been taken into con
sideration in the official conception of rural- areas (Decree of Czech 
Government No 283/1971) and in the development of agricultural large
-scale production. It tsoften supported by a whole system of planning and 
administrative regulating interVentions which direct the rise of the OIR 
to the built-up areas in ·non-resort settlements, while the main capital 
investments in the establishments-of production~ residential as well as 
tertiary spheres are directed to selected resort settlements. 

In our country, re~reational functions were growing until recently 
only in regions with.excellent conditions for recreation, i. e. first of all 
in the mountains7 and hiils (Sprincova 1968). The capacity of these re
gions, however, cannot satisfy the high demand for further orR. Also the 
number of objects vacatea as a result of the fact that the residential popu
lation is leavIng the small settlements is far from being suffiCient and 
the construction of new,objects is liinIted by the regulations concerning 
the farm land funds and tpe protection of the environment. 

For these reasons, the":1nterests of applicants are directed towards 
rural -areas whose recreational. environment is of lower quality, i. e. tho
se at a'lower elevation above"sea-Ievel, areas with small aforestation, 
with no -water surfaces utilizi;l.ble' for recreation and, on the contrary, 
with a high proportion of arable lan4. and with an intensive, large-scale 
agricultura} produCUO'n, where there are no forms of tourism, 'llor the ne
cessary accommodation, catering and othe''l''facilittes. In ttie pas"ftto OIR 
were here neither their rise was expected in futri"re. Now we come across 
a new phenomenon: the OIR are rising in these areqs not attractive from 
the pOint.;.pf view of tourism. The subjeC): of our research ,work is to 
examine these processes... _ . -

Flist of all it is necessary to exam'rne reasons for the rise and deve-
10J!Jlient of recreattonal functions of tQ._e settlem~Jlts in the regions wit-
1104t pre-conditionS-for recreation. The·explanation is to be looked for in 

. the-- following ..facts: it i1', first of all, the growth in po:)ularity 0.( certain 
kInds of recreational activities, such as gardening, o"charding, bee-kee
ping and a whole set of activities which can be coyer'ed by---tfie ~erm of 
"Qilalupareni" ("cott¥ing"). T:hese activities are e31'rmtially not~exact1ng 
~ far as the quality of the rEi'creatiooal potentIal 0' the country is con
c:erned. Therefore, one of the most important motivation izhpulses for the 
rnt'!, .of :r.ecr~tional functions is the possibility to acql!}fe an object for 
indiVid~:etfa~t recreation in the settlemEfi'lts wherey.-(iue to the depopu
latlon,the resi<fential obfu]:ts and other bUildings-tire vacated. The rise 
and increasing ::l}umber of the orR cause the growth in the proportion 
of recreational fii-hctions. .,",_ .:.' .. ' ,'. __ .i .. -: --: . -',_ " 

In the areas wgh simple economic stl~u.(e, with .s.P1~l1 ~ettleme.nts, 
with prevailing one:~ housing c9hstruction an'ct \vh"ere the only 
form of recreation are stays'''-ffi'Ul:e-,.Q}R, besides the ratfu between' the 
number of the resident population ari<P::~.lle number of beds serving re
creational purposes, another index can oe-used. It is the way the buil
dings are utilized. [ntlle framework of the state research ta.sk we have 
~': working on the topi-chOtg~ni~a4gn of _.sp~a~- and Dynamism of 
Recreation and Tourism". Here we examine, besides other things, the 
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growth of recreational functions of various types of settlements in rural 
areas. Microanalysis of the settlements consists in a systematic registra
tion of each individual object and classification of the objects into three 
categories: objects permanently inhabited, objects used for recreation, 
other objects serving the purposes of production, provision of services 
or . some other purposes. Dur main concern is to register the OIR whose 
official registration is, to our experience, difficult and therefore inaccu
rate. The function of the settlements is represented by the proportions 
ascertained between the number of objects serving permanent residence 
on the one hand and the number of objects serving accommodation during 
recreation on the other hand. 

Proportlqn of Second Homes on the housing fund of Settlements In the region of 
Osoblaha. Podll druMho bydlenf na bytov~m fondu sfdelnfch tltvard Osobla!Sk~ho 
v~M~ku. 
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I should like to demonstrate the problems of the regions little attrac
tive for tourism on the example of the territory of "Osobla:lsky vyM:lek", 
i. e. a periferial part of the district of Bruntal, which has been chosen as 
one of the model regions in the above mentioned research. Before 1960 
there had been nei,her OIR nor any other tourist establishments in this 
region (S princova 1966]. The investigation in 1982 disclosed that 16.5 
per cent of the dwelling house fund had changed into OIR (see figure]. 
As far as individual settlements are concerned, permanent residential 
functions had changed into recreational functions mainly in those settle
ments in which, for economic reasons, the reSidential function is rapidly 
decreasing, that is, in all non-resort settlements falling into the cate
gory of "others" (without perspectives], abandoned to decease without 
new capital being invested. But the OIR can also be found in the settle
ments of the category "non-resort permanent" with a high representa
tion of the establishments of agricultural production. With the exception 
of the resort-settlement Osoblaha itself (the only one in our case], 
the OIR are represented on a relatively small territory of 14,930 hectares 
in the built-up areas of all 30 settlement formations. 

Comparing the present situation with that 20 years ago we can con
clude that a new trend of development has started, which is to cause cer
tain changes in the utilization of the rural countryside. At the same time 
it is necessary to. take into consideration that this trend has not stopped 
and further changes in favour of recreational dwelling can be expected. 
In the future in the region of Osoblaha, as well as in other places, we 
must take into account permanent depopulation of non-resort settlements 
and vacation of the existing housing fund. Moreover, even in non-resort 
settlements of the "permanent" character where the interests of agricul
turallarge-scale production and the need to maintain the necessary man
power require new housing construction we can take into accout the 
vacation of older dwelling objects whose quality does not correspond to 
the housing requirements of the people. The possibility of acquiring the 
object even in the non-recreational countryside is a stimulus for the de
velopment of recreational accommodation and therefore we must con
Sider its growth as a permanent phenomenon. If this trend continues, be
fore long there will not be any rural settlement in the Czech Socialist 
Republic without OIR. Where there are no pre-conditions for the deve
lopment of other forms of recreation and tourism a.lu for the construc
tion of tourist infrastructure, the OIR will represent the only recreational 
establishment. 

The change of residential objects into OIR has a number of positi
ve aspects. Their preservation for the purposes of recreation contributes 
to the maintaining of the housing fund together with the arrangement of 
the immediate setting as well as to a higher aesthetic appearance of the 
country. The animation, brought about by temporary migration of recrea
Honal character,is, to some extent, a stabilizing factor ofpermttnent 
settling and also a motive for the local population to improve the appea
rance af the whole settlement and of individual objects. 

On the other hand, we cannot avoid meditating whether the increase 
in recreational use of the housing fund does not mean a tool for main
taining undesirable structure of settlements which contradicts the prin
cip1esof a long-term conception of the settling of. the countryside and 
its compliance with the needs of SOCialist SOCiety. This makes us contem. 
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plate whether the recreational function as a subsidiary one should be 
tolerated in the regions which were not, until recently, considered as 
suitable for recreation and which have, on the contrary, excellent condi
tions . for the development of agricultural large-scale production. 

It is, therefore, desirable, when re-evaluating the standing concep
tion of further structural changes in the settling of the countryside wit
hout tourism, to take into account the recreational dwelling which was 
not taken into account in the past. This fact must be reflected also in 
long-term plans of the development of rural settlements and in their 
territorial projects. Thus the territorial plans of resort settlements and 
their generating territory are like systems of non-resort settlements with 
mostly agricultural and residential functions supplemented by a recrea
tional function. 
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S .. h r n \l t i 

NOY? JEV V DYNAMICE DRUHf:HO BYDLENI - StRENI DO OBLASTI TURISTICKY 
NEATRAKTIVNtcH 

DruM bydlenl v objektech indlvidualn[ rekreace (OIR) jako velmi u~ivana for
ma rekreace v CSSR se rychle roz!ill'Ua v oblastech rekreat:nl! atraktlvnich, pl'l vod
ntehplocbAch a zejm~na .voblastech horskYch. 0 rozlo~eni OIR v CSR a na Slovensku 
e~~stuje . i'ada studiL SidJa, na jejicM katastrech se sousti'edu}e jakakollv rekreat:nf 
n.avst/:!vnost, nabyvajl vedle jinych svych funkci t~~ funkc! rekrea~n!. Tato funkce 
sil vyraznl! projevuje zejm~na u malych venkovskych sidel v perifernlch oblastech, 
ktera odchodem ~asti trval~ho obyvatelstva postupnl! ztracl pllvodnl funkce vyrobnf 
tV.;zemMl!lstvi a lesnictvi) a obytnil veprospl!ch funkce rekrea(!nf. S tfmto procesem se 
H! pot:rtA v oflciAlnikoncepcl osldleni a vybaven[ venkovskych prostorll (Usnes .. vlAdy 
CSR C. 283/1971). Je podporovAn i celym syst~mem planovani a t'il'ednich regula~n[ch 
zas~hii, usml!riiujfclch vznlk dalsich OIR na intravilany nestl'edlskovych sidel, zaUm
co -hlavni Investice do vystavby zal'lzeni vyrobnl, obytn~ 1 tercllirni sf~ry sml!l'uj[ do 
vybranych stl'ediskovYOh.sldei. 
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Kapacita atraktivnich oblasti vsak nem{He uspokojovat vy!H poptAvky po dalSfch 
OIR a zdaleka Hi~ nestai!i pocet objekhi, uvoliiovanych odchodem trvalych obyvatel 
malych sldel, k vyu~iU pro rekreacni ucely. Z ti'!chto dfivodfi se zAjem uchazei!u 0 dal
si OIR obracl i do venkovskych oblasti s ni~simi kvalitami rekreacnlho prosti'edi (tj. 
o male nadmol'ske vysce, s nizkym stupni'!m zalesni'!ni, s nedostatkem vhodnych vod
nlch ploch), mnohdy s vysokym stupni'!m rozoranosti plidy a s intenzivni zemi'!di'!lskou 
vyrobou. V t1!chto oblastech zpravidla neexistuji Jakekoliv formy cestovniho ruchu, ani 
pi'lslusna infrastruktura. Rovni'!~ se zde nevyskytovaly donedavna OIR a s jejich vznl
kern se perspektivni'! ani nepocitalo. Nyni dochAzi k novemu jevu: v ti'!chto turisticky 
neatraktivnlch oblastech vznikaji OIR. Zkoumani tohoto procesu je pi'edmi'!tem autori!iny 
vyzkumne prace. 

VysvAtleni t6to dynamiky Ize spati'ovat pl'edevsim v rfistu obliby uri!itych druhfi 
rekreai!nlch aktivit, men1! naroi!nych na kvalitu rekreacniho potencialu krajiny· Iza
hrAdkai'enl, sadat'enf, vcelai'eni a cely soubor cinnosti, spadajiclch pod pojem "chalu
pal'eni"J. Iedllim z nejvyznamn1!jsich motivacnich impulsfi pro vznik a rfist rekreai!nlch 
{unkci stAva se zde mo~nost ziskani objektli k individualnf chatove rekreaci, uvolfiova
nych bud vylldfiovanim t1!chto vellkovskych oblasti, nebo v dfisledku zchAtraleho 
stavebniho stavu. Autorka zkoumil. rlist rekreai!nich funkci rfiznych typfi sidel ven
kovskych oblasti podle zplisobu vyu~it1 budov. Problematiku oblasti II\Alo atraktlvnlch 
pro cestovnf ruch demonstruje na pi'fkladu uzemi Osobla~skeho vybl!~ku, ktery tvol'l 
periferni i!Ast okresu BruntAI. Jestl! v r. 1960 nebyly v cele teto oblasti ani OIR, .sni 
jinA zai'lzenl cestovniho ruchu. Pri seti'enl v r. 1982 nachAzl zde 16,5 % obytneho 
domovniho fondu zml!n1!neho na OIR. Pokud jde 0 jednotlivA sldla, ke zm~nAm funkcl 
z trvale obytne na rekreacni dochAzi predevslm u· tl!ch, kde z dfivodfi ekonomlckych 
se rychleji sni~uJe rezidencnf funkce, tJ. ve vsech nesti'ediskovych sidlech kategorie 
;,ostatnl", urcenych perspektivni'!na do~iti, kam nejsou umisfovAny nove investiee. 
Ale i v sldlech kategorie "nestl'ediskove trvale", kde jsou zpravidla zastoupena zai'izeni 
zeml!dl!lske vyroby, se jiz vyskytujf OIR. S vyjimkou vlastniho (a zde jedineho! sU'e
diskoveho stdla Osoblaha jSou OIR zastoupeny na poml!rne malemuzemI 14930 ha 
v intravllAnech vsech 30 sideillich utvard (viz obr.J. . : 

Pl'i srovnAnl se staverrt pl'ed 20 lety mfi~elI\e tedy kOllstatovat, ze dochAzl kza
hAjeni noveho· vyvojoveho trendu, vedouclho k uri!itym zmi'!nAm ve vyuziti venkolTsl\:e 
krajiny, a to veprospl!ch rekreai!niho bydlenL Jaka na Osobla~sku, I v jinych perifer
ulch oblastech je nutno do budoucna poi!(tat s trvalym vysidlovAnim nesU'ediskovych 
sidel a s uvolfiovAnim dosavadlliho bytoveho foudu. Navic i v uesti'ediskovych sfdlech 
charakteru "trvaleho", kde zAjmy zeml!dl!lske velkovyroby a potl'eba udrzenl nezbyt
neho poi!tu pracovnlch sil sl vyzAdaJlnovou bytovou vystavbu, lze poi!ftat s uvoldo
vAnlm stadilch. obytnych objektfi, ktere svou kvalitou ji~ neodpovfdaj[ nArokfim na trva
Ie bydlenl pracujicich. Proto vzhledem k vyznamu, ktery ma mo~nost z[skanl ob
jektu i v turisticky neatraktlvni krajinl! jako podhl!tu k rozvoji rekreai!nlho bydlenl, 
je tl'eba sjeho rfistem pocHat jako s jevem trvalym. Bude-Ii tento trend pokracovat, 
v brzke dobl! nebudou ve venkovskych oblastech CSR srdelnt tltvary, Y nichZ by se 
nevyskytovaly OIR. Tam, kde nejsou zAdne pi'edpoklady pro rozvoj jinych foremr~krea
ce a cestovntho ruchu a pro ImdovAnl turisticke infrastruktury, budou OIR jedinym 
rekreai!nim zal'fzenim. 

ZlI\l!na ui!elov6ho uri!eni obytnych objektfi na OIR II\& l'adu kladnych strAnek. 
Naproti tomu· se vnucuje uvaha, zda ~Ivelnl! narfistlljlC1 rekreacni funkce ma byt to
lerovAna v oblastech turlstlcky neatraktlvnlch, ktere naopak majl vyborne pl'edpoklady 
pro rozvoj intenzlvni. zem1idlllske vyroby· a kde narlist rekreacnfho vyuziU domovn!ho 
fondu znamenA nAstroj k udrzeni neMdouclho rozptylu s!delnl struktury., coz je v roz
poru se zasadami dlouhodobe koncepce venkovskehOos!dlen1. Ie proto Mdouct,aby pI'1 
pl'ehodnocovanl dosavadnl koncepce daHllch strukturalnich zmen v osldlenl venkovskych 
oblasti turlsticky neatraktlvnlch bylo vzato vllvahu I rekreai!nf bydlenl, s nlm~ se 
dl'lve nepoettalo. 

(Address: Pl'trodovldeckd fakulta Palack'ho unlverztty, Lentnova 26, 771 46 Olomouc.) 
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MIROSLAVHAVRLANT' 

ZU~ EINSCHATZUNG' DES ERHOLUNGSPOTENTIALS 
DER LANDSCHAFT 

AHe Kulturlandschaften, obwohl durch die Tiitigkeit des Menschen 
'verHndert, hangen auch weiterhln mit dem Leben der Menschen eng zu
sammen. Was die Bedilrfnisse . der GeseHschaftbetrifft, erfillit die Kul
turlandschaft mehtere Funktionen, so vor aHem die Wohn-, die Pro
duktions-- und die Erholungsfunktlon. Es kommt aber nur 'seltEm vor, 
.dass eine Landschaft die QuaUtHten aller ihrer einzelnen Komponenten, 
womit sie vlHlig allen Bedilrfnissen der BevlHkerung entsprechen wUrde, 
hHtte. 
· Die Etholungsfunktion der Landschaft wird nicht nur durch die An
sprilche der einheimischen Bev6lkerung be$timmt, sondern aueh durch 
· den Stand~ der Erholungsfaktoren; vor aHem begrelflicherwelse durch 801-
'che NaturverhHltnisse, die fUr dle·Erholung massgebend sind. 
· . Diea.ls Voraussetzung bezeichnElten Bedingungen bilden das Poten
t1~lder Landschaft aus der Sieht der Erholungsfunktion.Der BegrUf 
·,.9as; geographisehe PoteIitial" wird durcQ, ein.eganzeSerie von Cl~arak
teristiken, die der Struktur des gegebenen Geosystems entspreeheii~ ztim 
Ausdruek gebraeht. Bei dar zur 'Geltung kommenden territorialen Diffe
r~.nzierung· der. geographlschen' N'aturerscheinungen tritt eine Reihe von 
Tatigkeiten uridBindungen der menschlichen GeseHschaft hervor. Samit 
,erschelnt in der geographlschen Terminologie neben demindustriellen, 
bzw,6konomiscben' Potential auch das Erholungspotential, das eigentlich 
dar" Ausnutzbarkeit des Gebietes zu ErholuIigszwecken entspricht. 

.ZumErholungspotential geh6ren neben den natUrlichen auen Iioch 
weitere Faktoren,' wie etwa die kulturhistorischen SehEmswilrdigkeiten, 
Insgesamt 'als "Attraktionen" bezeichnet. ,Zusammen mit den· Einrichtun
gen der Dienstleistungen bllden sie die sog. "selektiven" Voraussetzun
gen; wHhrend die NaturverhHltnisse als die "lokalen" Voraussetzungen 
genannt werden. . '. . . 

. Die Anforderungen der Elnwohner auf die· QuaH.tHt und .die ralllll
liehe Gestaltung der einzelnen Komponenten des ErholungsPQtentlals 
betreffen vor aHem die lokalen Voraussetzungen. Wahrend man die 
Zusammellsetzu~ von Dienstleistungen. in . ihr,eI: ,QualHHt,. b~w ... qll~n
titat beeinflussen 'kami, sind die Naturverhaltilisse . ...:.: sowelt 'siedurch 
die Tiitigkeit des Menschen nicht degradiert wurden - relativ bestandig. 

Die Einschatzung des Potentials der Landschaft ist keine einfache 
Aufgabe. Es milssen sowohl die qual1tativen Indizes, als auch die Quan
titHt der natilrlichen Voraussetzungen berilcksichtigt werden. Mit dies en 
hHngt auch die sog. "TragfHhigkeit" hinsichtlich des Erho!ungsverkehrs 
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zusammen. Die Feststellung der Mogliehkeiten muss aueh die eventuellen 
Stonlngen der eigentliehim Erholungsfunktion, d. h. die etwaige Degra-
dation des Erholungspotentials berUeksiehtigen. , 
. Zum Beginn der BemUhungen um die Eln~ehHtzung des Erholung~-

potentials versuehten mehrere Auto:qm die HauptkoIl1Ponenten derna
turliehen Voraussetzungen fUr .<He Erholungsfunktion dureh, Klass1fi:z;ie
rung ,mit Punkten zu .bewHltIgen. DieVerwendbarkeit di€lseJ;' VWg~mg~
weise zeigte sieh als zu .kurzfristig und alleh als sehr ,regi91}@.l'bediugt, 
da die entspreehenden Systeme in derR.,egel beL derUnterslJG,hun.gVOn 
e.lnem gewissei} cLandschaftstyp ,entstand,en, Sie versa,gten daher oft de,&
halb, weil der summarische Punktewert niGht eindeutig dure,h, unterschi8d
licheKombinationen zu erreiehen war. Bei den EinschHtzungen dieser 
Art waren as zuerst die Waldpestande, die in Jylitteleuropa u,nd natUrlieh 
aueh in der Tseheehoslowakei: einen der entseheidend,en Faktoren, der 
ErholungsfuktiQn darstellen. Deren Einseha,tzung berUeksichtigte in den 
meisten FHllen nur das Ausmass - ahnlieh wle bei den Stadtparkan,la
gen --:-l.md :<:l.ie, StfJ.lktur der Holzarten, nieht aber die weiteran; oft ent
scheidendeJ). Fa~toren, wie etwa die AbsebUssigkeit des Reliefs, odeI' die 
Durehdringbarkeit der Walgbestande. , ' 
, Zu- gewissen Anderungen in der Methodik kam es ,in den siebziger 
Jahren (lIs dureh den Verdienst maneher Institute und einzelnel,' Geo
graphen aueh die territorialen Zusammenl1ange in der xaumliehen Dif:~ 
~ererizierung und aueh weitere Kriterien ,bei der EtnsehHtzung der.Na,,~ 
tur.fa"ktOJ;enderI;.andsehaft,bzw. aueh anderer Faktoren, 'mitberUQ-k-
sIehtigt ~urden, r" . , ,. 

D~r Verfasser dleses" Beitpages weistclUf die Notwendigkeit .der zo
nalen Feststellung der Vora11ssetzungen fUr versehiedene Typen, der 
Erholung (der Wochenenderholung, der alltHgliehen, der langfristigen) 
hln, womit auehdie D.i;fferenzlerung in der Einsen,atzung des Erbolungs
pot~ntials zusa,mml,3nhll,ngt. E. ,G.a~u~zka, (,1969) entwarf eine relativ kom
plexe EinschHtzung mit Hilfe ~von.Kriterien zur Diagnose des Gebietes. 
In diesem System ersehelnen auchdie hyglenisehen Normen und das 
Grad der Urbanisierung. Die Kriteriep.,des Instituts fUr Territorialplanung 
schliessen dann die Hauptkomponenten der Naturbedingungen mit 
R.Ueksieh,tauf manehe,Formen der Erholung etn, was ebenfalls ein N,o
vum 1st. Eine andere Auffassung \,ertrat in seinen inhaltsreieh,en Arbeiten 
P. Mar~ot., Er .unterseheidet lokale und sele,ktive Voraussetzungen fUr die 
Entwleklung des Erholungswertes einer Landsehaft und, wandte diese 
Unterscheidupg vor aHem bei ,d!'!r kartographisehen Darstellung an. M. 
Schlosserova. (1976) fUhrt den sog. KQeffizienten der Ausnutzbarkeit der 
Gebiete fUr E.rholung ein. Bei lhren Gebietsanalysen geht sie vom Prin
zip del'. prlD)aren AUSWl;lhl del' Qepietseinheiten mit Uberwiegender Er
holungsfunktion aus. Der Beitrag diese,r Methode liegt zweifelsohne in 
der PriprWH del' gesamtgesellsehaftllchen Funktionen der Landsehaft. 
Anderel,'seits be.rUeksichti.gen sie' nicht. .:die Mogliehkeit des parallelen 
Vorhandenseins von meht'eren Funktionen bei den einzelnen Komponen
ten der natUrliehen Voraussetzungen, also die Falle, wo die Landsehaften 
mit Wohn- und Produktionsfuktion aueh noeh einen bedeutenden Erho
lungspotentlaL besitzen. ,konnen~ . Die Funktioilsanalyseder , Landschaft 
wendet in seinen Arbeiten M. Havrlant (1977, 1979) an undzwar, mit 
der Festsetzung der Prioritatsfunktlonen, unter denen die ErholungsJ.'unk
tion theoretiseh in 15 verschledenen Komblnationen mIt anderen Funk-
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tionen der Landschaft (bes. mit der Produktlons- und Wohnfunktlon) 
existieren kann. Diesen Zutritt erweitert er dann durch Beiiehungen 
unter den einzelnen Komponenten des Erholungspotentlals und unter den 
Typen und den Formen der Erholung. Einen weiteren Beitrag zur Metho
dlk der -ElnschHtzung des geographlschen Potentials stellen auch die 
Vorgangsweisen der QualitHtselnschHtzung des Lebensmilieus dar, In 
denen E. Galuszka (1972) dIe Faktoren na"Ch· QualitHtsgraden einerselts 
fUr·· grOssere Gebletselnheiten (Bezlrke, Kreise), anderseit fUr Funk
tlonsionen mit spezlflschen Bedingungen berUcksichtlgt. 1m Rahmen 
dieses Systems fUhrt er den sag. Koeffizienten der Bedeutung fUr elnzel
ne THtlgkeltskomponenten in der Landschaft ein. 

Die angefUhrten Beispielestellen Immer elne methodische Verschle
bung dar. Mit RUckslcht darauf, dass die Methoden zur ElnschHtzung des 
Erholungspotenttals immer von der professionellen Elhstellung des zu
stHndigen wissenschattlichen Mltarbeiters abhHngig 1st, unterscheiden sle 
sich untereinander, aber oft ergHnzen sie slch. 

1m welteren Teil des Beltrages wird von den bisher UberprUften Vor
gangsweisenbei dem Elnschlltzungsverfahren ausgegangen und. donn 
auch von dem Tatbestand, dass die Bedeutung - bei manchen Autoren 
auch der Qual1tlltsgrad - der einzelnen Komponenten der natUrlichen 
Voraussetzungeri, nicht nur von der Typologie der Landschaft und vom 
Prioritlltsgrad deren Funktionen, sondern auch von den Formen der Er
holungstHtlgkeit abhllngt. Bisher konnte man nicht an die Bearbeitung 
der allgemein geltenden Skala des Erholungspotentlales in den angefUhr
ten Beziehungen herantreten. Man kann jedoch von bestlmmten Kriterien 
In Form elnerdrelstufigen Charakteristik zur Einschlltzung ausgewllhlter 
Komponenten· des Naturpotentlals Gebrauch· machen. 

Erholungspotentlal - die Nahlrkomponenten mit Bezug auf 
die Erholungstlltlgkeiten erscheinen als: 
entscheidend E 
wichtlg W 
weniger bedeutend wb 

Die Funktlon der Landschaft - mit der Erholung in verschiedenem Wich
tlgkeltsgrad in Kombination mit der Wohn- und der Produktions
funktion (E, W, P) kommt in den Verhllltnfssen der Tschechoslowa
kel vor als: 

Wohn-Erholungs-Funktlon 
Wohn-Produktlons-Erholungs-F. 
Wohn-Erholungs-Produktlons-F. 
Produktions-Wohn-Erholungs-F. 
Produktlons-Erholungs-Wohn-F. 
Erholungs~Produktlons-Wohn-F. 
Erholungs-Wohn-Produktlons-F. 
Erholungs-Wohn-F. ,Aal;~ 
Erholungs-F. 

Die Typologie dar Landschaft - mit Naturkomponenten des Erholungs
potentials: 

Meeresstrand Wasser 
Strand (sandlg, steinlg, felslg) 
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Ebenen und 
Hilgelland, 
Tiefland und 
niedrigeres 
Hochland 

WasserfHtchen 
Seen 
Stauseen 
Telche 
Flilsse 

W asservegeta tion 
Kilstenvegetation 
Wassertierwelt 
Kilstenkl1ma 
hygienische Bedlngungen 
Erreichbarkeit 

Lage 
Ausmass 
Wasser 
Ufer 
Wasservegetation 
tirtliches Klima 
hygienische Bedingungen 
Erreichbarkeit 

Walder und Waldsteppen Lage 

Hilgelland und 
Bergland hoheren 
Hochlandes 

Gebirgswalder 
und Wiesen 

Ausmass 
Randeffekt 
Zusammensetzung von 
Holzarten nach 

der Sorte 
dem Alter 

Sohlenhaftigkelt 
-DurchUissigkeit 

GraSbesUinde 
BodenverhMl tnisse 

-Gangbarkeit 
ortliches Klima 
Landschaftswert 
Tlerwelt 
hyglen1sche Bedingungen 
Errelchbarkett 

Lage 
Ausmass 
Zusammensetzung VOIl· 

Holza.rten nach 
der Sorte 
dem Alter 

Sohlenhaftigkeit 
- DurchlMssigkei t 

GrasbestMnde 
Bodenverhaltnisse 

-Gangbarkeit 
(jrtliches Klima 
Landschaftswert 
Rel1ef-Abschilsslgkeit 
Tierwelt 
hyglenlsche· Bedingungen 
Errelchbarkeit 
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Hochgebirgsregionen 
(alpinische Stufe) 

Relief -AbschUssigkei t 
Exposition der Abhiinge 
subalpinische und 
alpinische Vegetation 

Formender' Erhohmgstiitigkeiten 
Zelten und Camping 
Erholungsaufenthalt . 
Wochenendhausaufenthalt 
AusflUge _ . . 
Pfliicken von Waldfrtlchten 
Jagd 
Wandertouristfk 
Fahrradtouristik 
Wa:ssertouristlk 
Schitouristik 
Hochgebirgstouristik 
Schifahren 
Rodeln 
klimatische Heilkur 
Baden 
Wasserporte 
Wassermotortsmus . 
Tauchen 
Fischfang '. 

Jede von diesenNatutkorriponenten kann man noch vom Gesichts
punkte ihrer Quantat, 'S1jwrs' oer quantitativen Indizes erweitern. Analo
gisch ist es nit5.glfdl; "urid- bei del' komplexen Einschiitzung notwendig, 
auch die Typen ufHl :!grrtfeb: :del" Erholung zu bertlcksichtigen. 

':.: '." &~ ••• ~,.: ::. ?:.~:': . 

Zu den Erholungstype-n·.werden gerechnet: 
die"1{tlr.zftfstJge EtliOlitfi~''::''':;' halbtatig 

::::: ..... ; .: .. ~.::-?.: .. : ganztiigig, zum Wochenende 
die langfristige Erholung 
die Sommererholung :. : ,_ ' .. ~ _' .. , .... :: '. ." 
die Wintererholung --.::. i. :'. --.-...... 
Zu d~n Formen del' Et:hohmg werden gerechnet: 
die individuelle· Erholung 
die kollektive Erholung - organisierte 

freie 
Erholung der,KindE;lr ' 
Erhohmg del' Iugend 
Erholung durchSport , ..... 
GWB Erholung u.a. 

In den Waldkomplexen: begrenzt die Sohlenhaftigkeit - die Zusam
mensetzung des Unterholzes und der hindernden Gewachse - die Mog
lichkeit derBewegungderMenschen. In diesem FaIle wird das Grad der 
Durchdringbarkeit als begrenzt, schwierig oder unmoglich gewertet. Ein 
technischer Eingriff zwecks· Aufbesserung zu Erholungszwecken ist na
tiirlich als wiinschenswert zubetrachten. 
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Das tirtliche Klima wird von der Lage; der geomorphologtschen Ver
haltnisse, der Hohenlage und von anderen Faktoren beeinflusst und man 
spricht somit von offenwindigen oder windgeschUtzten Abhangen, von 
inversen Mulden, von der Exposition der Abhange, sowie del' BergrUcken 
und TalgrUnde usw. 

Beim Relief kommen vor aHem die AbschUs~igkeit, dann die Expo
sition del' Abhange, del' geologische Bau (bes. in den Karstgebieten, Lo
kalitaten mit Vulkangesteinen usw.) ill Frage. 

Ausserdem ist zu den Faktoren del' soziookonomischen Sphare und 
del' territorialen Struktur des betreffenden. Gebietes, zu den· Unterschie
den bei del' Entstehung del' Industrie und der stark urbanisierten Gee 
biete, wo die Anforderungen hlnsichtlich der Qualitat sowie der Quanti
tat der einzelnen Naturkomponenten mit Bezug auf BedUrfnisse der Er
holung andel's sind ais bei den landwirtschaftlichen Gebieten, RUeksicht 
7.U nehmen. Von anderen Kriterien wird z. B. bel den Waldern imStadtum
land und vOll anderen bei den Gebirgswaldern Gebrauch gemachtund 
ebenso andel's werden das Wasser und die Ufer del' Seen, anders die 
Ufer del' Stauseen in den Industriegebteten'usw.bewertet. 

Aus dem AngefUhrten ergibt sich die Tatsache, dass as sahr schwie
rig ist allgemein geltende Systeme und Skalen zu bestimmen, abel' es 
ist mtiglich aus den aHgemein geltenden Beziehungen zwischen den Kom
ponenten der Natursphal'e und del' soziookonomischen' Sphare bei del' 
Festlegung der PriorWiten von Funkticinen diese weiter zu bearbeiten 
und bewerten. In gewissem Grade wird jedoch diese Einschatzung durch 
ortliche Spezifika, eventuell auch durchspezielle Interessen und BedUrf
nisse (Fremdenverkehr, Tradition u. a.) beeinflusst. 

Gleichzeitig zeigtes sieh als notwendig, und zwar besonders in dell 
industrialisierten und urbanisierten Gebieten, auch manehe weniger wert .. ' 
volle odel' sonstnicht benutzbal'e Flachen, bzw. auch devastlerteFlachen, 
auszul1utzen,die nach bestimmten Assanations--- undMeliorationsaktio
nen zu Erholungsflachen umgewandelt werden ktinnen. Beisplele solchet 
Art sind in dar Tschechoslowakei aus mehrel'enGegenden bekanilt.' So 
werden z. B. Uberschwemmte Schottergruben fUr den Wassersport veT~ 
wendbar gemacht; auch werden aus Lehmgrubenund SteinbrUchenSport
areale und Standorte fUr den Wehrsport, AusschUttungen und Halden 
werden zu Rennbahnen, zu Parkanlagen. " . 

In diesen Fallen ist es abel' notwendig bei der Feststellung,· des 
Erholungspotentials von den spezifischen Bedingungen del' einzelnen 
Komponenten, sowie von den BedUrfnissen der dicht besiedelten Land
schaften auszugehen. 
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Shrnutl 

pRfspEvEK K HODNOCEN'I REKREACNIHO POTENCIALU KRAJINY 

Kulturni krajiny spjat~ s Zivotem lidsk~ spolecnosti plnl vzhledem k jejfm potre
Mm urcit~ funkce - vyrobnf, obytnoua rekreacnf. Rekreacnf funkce krajiny je ureo
vana nejen na.roky obyvatel, ale 1 stavem rekreacnfch sloZek v urcitem casov~m obdo
bf,tedy zvla.§tE! pl'frodnfml podmlnkami. kter~ jsou pro moZnosti rekreace rozhodujlel. 

. Tyto podmfnky; oznacovan~ t~~ jako pl'edpoklady, jsoU potencli1lem krajiny pro 
danou clnnost. Pojem geograficky, potencial je vyjc1dl'en celou skuplnou charakteristik 
odpovfdajfcfch dane struktui'e geosyst~mu. Pi'i uplatnE!nl terltori/Hrir diferenclace geogra
fickych jevl1 se vedle geograflckeho cl ekonomlcMho potenclAlu objevuJe v geogratlcke 
termlnologl1 I rekreacni potenciAl, coZ v podstatE! jsou zdroje vyuZiteln~ k rekreacI: 

J( rekreacnfmu potenclAlu pat!'! vedle p!'!rodnfch sloZek I daiSf, jako napi'. kultur
nE! hlstorlck~ pamE!tihodnosti; 'souhrnnll jsou oznacovAny jako atraktivity. Spolu se za
l'fzenfml slu~eb tvo!'f tzv. selekcn! pl'edpoklady, zatfmco pffrodnf podmfnky jsou 
oznacoVll.ny jako lokacnL 

Po~adavky obyvatel na kvalitu a prostorove uspoMdan! jednotlivych slo~ek rekreac
nfho potencla.lu se tykajf pl'edev§fm lokacnfch pl'edpokladtl., tedy pl'frodnfch podmfnek. 
Zat1mco slo~ka slu~eb se d4 ovllvn1t v kvalltE! I kvantltll, pl'frodnf podmfnky [pokud 
nejsouclnnostf lidske, spolecnostl degradovi1ny) se jevf relat!vnE! sti1le [jejlch pi'f-
padna .tvorba je vldy dlouhodobou zale~1tostf). , ' 

HOdnocen! rekreacnfho potencl41u je praces velml sloWY. TyM se jak kvalitativ
nfch ukazatelt'i, tak i Kvantiflkace' pl'frodnfch pi'edpokladtl, s nimlZ do inacne miry 
souvlsf 1 tzv. dnosnost rekreacnfho ruehu, co:!! zna:menll. moZnouni1vliU!vnost, mo~ne 
vYll~{v4nf"anl! 'by, dochazelo k· narulienf ,vlastnf funkce rekreace,' cl degradacl rekreac-
ri!llo: P.ote.t.l'c14i 1i: ." :. ,: , ." ,. ,', , : . . ' , .', .~' . " n , 

• ,i V p'oMtcfch hodn6cen! rekrea~ntho' potenclAlu se' pokou~ela l'ada autort'i 0 \ty
Jt1dl'enf : zil:kladnfch slo:!!ek pt'fl'odnfCh p~edpokladt'i rekreace bcidovym systemem. JeliCh 
p6ti!1.te1hbst byla, prihilltnll kl'AtkodoM,'nebof tyto 'systemy vzj}lkalyzpr!\vldla pl'iana~ 
IfzA~ -ur1!iti~hQ typtJ. ,krajiny, ,'aia-, v Jin~m,' jejlch uplatnllnf' casto ,selMvalo 'proto, ~e 
ktit'~rieni pyla. sumarnt, h04nota bodl\ ,.ke kter~ :v~ak. byio mozno dosp1!t rdzn1mi ,kom
binaCemi.·Pbktid,do'Il1o k pokust'im 0' hOdnacenj ur1!1te sloZky, pi'frodnlch pl'edpokladt'i,' 
pak to' byvaly 'zpravidla lestir POI'O$ty, kter6' v' pOdndnkacli - sUedn!' Evl'opy a take Cas
kcislovenskil,·pl'.edstavilj( jednu z':'I'ozh:QdU1fCfch sloZ,ek, 's, rekrea1!nf funker. .Jejich hodno
cen("f;p~~fvalo v~,ve~~inllpi'l'padd, v registracI' r,ozlohy; nanejv.ys j~stE! druho~~ skl/idl>y. 
ani:!! sa pi'ihlf:!!eI6 k dalilfm a casto rozhod\ljfcfm, faktort'im jako je, sva:!!itost rE\liefu," prd~ 
choanost porostd aj. . , ,. . -. " ' , 

K urcitym metodologlckym' zmllIitim doch&z[ vsildmdesatych letech, kdy se do 
hodnocent dostAvajf i teritorlalnf vztahy v prostorov~ dlferenclacl, popi'fpadll 1 dal§! 
kr1t6ria pro hodnocen[ pl'frodnfch i jlnych sloZek krajiny. , 

Autor teto studle uvi1df nutnost zontilnfho vymezenf pro ,rt'izne typy rekreace 
(kaZdodenn[, vfkendovti, dlouhodoM), s elm:!! souvisf I diferenciace v hodnocenf rekreac
nfho potenciAlu. E. Galuszka (1969) pl'ich&zf s relativnE! komplexnfm hodnocenfm se 
systemem kr1t~ri! pro stanovenf diagn6zy t1zemf, ve kter~m se objevujf I hyglenlck~ 
normy a stupeti urbanizacnfho procesu. Kriteria, jeZ stanovil Terplan, pak sledujf zti
kladnf slo:!!ky pl'lrodnfch podmfnek ve vztahu k nllkterym druMm rekreace, coZ je 
rovnl:!Z urcltA novinka. Tiny pl'fstup ve svych rozsi1hlych pracfch voH P. Marlot, ktery 
rozeznava lokacn[ a selekcnf pl'edpoklady pro rozvoj rekreacnfho ruchu a uplattiuJe ]e 
pi'edev§fm v mapov~ tvorbll. M. SchlosserovA (1976) zavi1df tzv. koeflcient vyuZitelnosti 
dzemnfch jedilotek pro rekreacl, kdy! pl'l svych Qzemnfch analyzach vycMzf z prlndi
pu prvotniho vybllru t1zemnfch celkil. s pl'evlcidaj[c[ rekreacnf funkcr. Nespornym pi'f
nosem tlito metody je nadl'azenf celospolecensky vyznamnllj§fch funkcf v krajln~, na 
druM stranE! vllak dosud nerespektuje 1 mo~nost paral",lnf existence vfce funkcf u jed
notIivych sloZek pl'frodnfch pi'edpokladt'i, kdy i krajiny napi'. obytn1!-vyrobnf mohou 
mft vyznamny rekreacnf potenciAl. Funkcnf analyzu krajiny. uplattiuje ve svych pra
cfch M. Havrlant (1977, 1979) se stanovenfm prlcirltnfch funkcl, mezi nlmiZ rekreacnf 
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mll!e existovat teoreUcky v 15 rdznych kombinacich s ostatnlml funkcemi krajiny (v,· 
robnl, obytn4). Tento pl'lstup pak roz!iil'ujll 0 vztahy mezi jednotlivymi slo!kami rekreai!
niho potencil1lu a typy 1 druhy rekreace. Dallifm pi'fnosem do metodologie hodnoce
nl rekreai!nlho pptenci4lu jsouzpdsoby hodnocenf kvality·livotnlho prosti'edf, v nich:!: 
E. Galuszka (1982) uplat1iuje faktory v kvaUtaUvnfch stupnfch jednak pro viltli{ lizemn( 
celky (kraje, okresy), jednak profunki!ni ·z6ny se spectfickymi podminkami. V ramci 
tohoto systmnu zav4dt tzv. koeficient ddle:!:itosti pro· jednotUvA slolky cinnost( v krajlni.· 

. Uvedene· pi'tklady pl'edstavuj{ v!dy metodologicky posun. Vzhledem ·k tomu, Ie 
metody· k. hodnocenl rekreacnlho ·p.otenci41u ·v:!:dy souvisejl sprofesioniilnim' zami!i'enfm' 
pi'lsluiiMRO, pracovnlka\ svym zptlsobem seodsebeliiil, ·ale·vz4jemne t~:!: dopl1iujt Hod-· 
nOGenl ·jednotllvych slo!ekpi'frodn(ch pl'edpokladd je ·zlivislA nejlln na typologii krall
ny· a prioriU! jejlch funkcf, ale i na druzlch rekreai!nich cinnosU.· Poladavky na· kvalitu 
a . kvantitu- J8d.n9tliv~. -slo:!:ek~budou.· jine . v 'pr.Qmyslovfch e. silnl!- ur-banizovanyon: kl'IH 
jinl1ch prokrl1tkodobou rekreaci, jine v. zemlidi!lskych' krajinl1ch. Jin4. kriterla budau 
uplat1iov4na' pro pi'tmilstske lesy, jin4 pro horske, jinak bude hodnocena voda abrehy 
jezer ve volne pl'lrodi!, jlnak tyto .slolky u vodnlch n4dr!l· v prdmyslovych oblastech 
a podobnil.. , 

Z· uvedeneho .vyplyva skutecnost, .Ie. je obU~ne ,stano.~it uBiverzAllU!· .platne .. syst.e~· 
my· a stupnlce, avsak Ie .je lze z obecni! platnych vztahd mezi ·slolkainl pl'(rodn(.a so-
cioekonomlcke sfery· pl'luri!enl prlorit funkci d4le rozpracovat.a hodnotit., . 

. V soucasne· dobi! se ·ukazuje nutnym zvll1litil v prdmyslov9cb a urbanlzovanych 
oblastechvyullvat i men!! hodnotnych· cl jlnak nevyullvanych ploch, popl'tpadi! L de
vastovanych. lizeml, ktere po uri!itych asanacnfch a technicko-melloracnfch. Iipravl1ch· 
mohoubyt pl'emi!ni!ny na plochy rekreai!ne vyu:!:ltelne. V tilchto pi'lpadech vliak pi'i 
ha~nocent rekreallntho .. potencialu uutno, vycMzet ze speclflckych vlastnosU. jednoqi-. 
vych -slolek I potl'eb h\isti! osidlene krajlny. 

iAdl'esse: Pedagogtckd "akulta,' Redlnt 5, 701 03 Ostrava.} 
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THE r:?:ECHOSr.oVAK GEonRAPHICAL SOCIETY OF THE .CZECHOSr.oVAK ACADEMY 
OF SCIENCES AND ITS ACTIVITY 

The Czechoslovak Geographical Society Is one of the oldest geographical societes 
in Europe. It originated on May 1, 1894 In Prague under the name of the ,;Bohemian 
GeographIcal· Society" (Ceskd spolel!nost zemi§v!!dn6) and associated geographers,· bo
tanists, geologists and other natural scientists. Prior to its origin the geographers 
met either In the Historical Club or in the Society of Bohemian Professors. The newly 
founded Bohemian Geographical Society concentrated its attention on geographical 
studies In aU its scientific branches on the territory of Bohemla~ One of the main tasks 
was the publication ofa periodical called the' Journal of the Bohemian Geographical 
SOCiety (Sbornfk Ceskti spolel!nostl zemllv!!dnti), the first numbe1'of which appeared at 
the end of 1894. Later, the Society changed twice Its name, in 1920 In connection with 
the proclamation of the State Independence. and the extension· of Its activity' also to 
Slovakia. It was then called the Czechoslovak SOCiety for Geography (CeskoslovensM 
sDolel!nost zemi§olsrid). In 1918 its name was changed Into the Czechoslovak Geogra
ohical Society (CeskoslovensM geografickf\ spolel!nost). SlmHal'ly, also the name of the 
bulletin was changing. The mission. of the SOCiety, however, has remained unchanged: 
it Is· a voluntary;· freecholce organization associating scfentlflc, and scientlflc:educa
tional workers and workers' emnloved In the sphere of geography. Its aim Is to contri
bute to a further development· and Increase of ·the level ·ofgeography, to contribute 
to Its popularization and reali7atlort of the achieved results In practical e·xperleilce. 
The concrete aim and ·form~ of work have been changing In agreement with the deve
looinent of the geograohl cal science and the external conditions. In this resoect signi
fied stages In the developmimtof the SOCiety form the congresses of Czech geogral'hers 
fl!'i congresses up to nowl which kept on determining the conception of work of the 
SOCiety for the next period. 

Another Important aim which the SOCiety planned to realize was the. publication 
of a larlle world atlas. Its Individual parts were published for several years Ifp to 1901. 
Since 1903 the SOCiety started publishing some more important scientifiC works In 
an edition called "Tbe Library of the Bohemian Geographical SOCiety". It ceased to 
exist In the Fifties. The activity of the Society was Interrupted only during World War 
II when high schools In Bohemia were closed down. After the war, however, the 
Socletv began develonlnll its activltv very quickly taking a considerable part In the 
bull ding up of socialist Czechoslovakia. 'the last stage In the development of the So
Ciety Is Its affiliation to the Czechoslovak Academv of Sciences In 1958, and a subse
quent cooperation with the newly formed Geographical Institute of the Czechoslovak 
Academv of Sciences. 

An Independent part of the Czechoslovak Geographical Society Is the Slovak Geo
graphical Society attacbed to the Slovak Academv of Sciences founded In 1948. Both 
Societies cooperate very closely In the scientific field as well as In the popularization 
of ~eogranhy. They exchange their representatives In both principal committees, ex
chRm~e information and organize various 10lnt establishments. 

The present seat of the Czechoslovak Geographical Society is Prague where It 
also has Its secretariate dealing with all the administration and organization business. 
The activltv of tbe Society is coordinated bv the main committee with a chairman at 
Its head. Since the last congress In 1981 this function has been performed by V6clav 
GardavskSt PhD, head of the department of ~conomlc and Regional Geography, Faculty 
of SCience, Charles University, Prague. The professional activity of the Society Is perfor
med by five sections: section for socio-economlc geography, physical geography, en
vi1'onment and natural preservation, cartography and school geography. The section 
for geographical prognoses Is under preparation. Its research project being a closer co
operation of science with practical experience. The main form of activity of the above 
sections Is to organize seminars, discussion groups and conferences with the participa
tion of the most nromlnent scientists In Individual geographical diSCiplines where 
current nroblems of tbe geo,!!'raphlcal science as well Instruction in geography are 
f''11ved. Some of the seminars held during the last three years dealt with the following 
themes: 
- Instruction in economic geography on high schools 
- Biogeographical and blocenological differenciation of the landscape 
- Present development trends in cartography 
- Theoretical problems of Marxist geography 
- Social Geography In areal, regional and ecological planning 
- Innovations In physical geography 
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- Problems of universal physical geography and the landscape 
- School geography, etc. 
The members of the sections are also engaged in research projects in the basic as well 
as applied research. 

The Czechoslovak Geographical Society publishes the Journal of the Czechoslo
vak Geographical Society. whose 89th volume appears in 1984. Copies of this bulletin 
are exchanged for 141 geographical magazines and periodicles from all continents. The 
periodicles together with other geographical publications obtained from abroad are 
at the disposal of the society members as well as the public in the library located in 

·Bl'no. 
The main committee of the Czechoslovak Geographical SOCiety develops coope

ration with many geographical SOCieties abroad, before all with societies in SOCialist 
countries. It also cooperates with many other Czechoslovak societies, institutions, re
search institutes, high schools, etc. Traditionally it assists teachers of geography In 
organizing for them special in-service supplementary courses or seminars in connection 
with the reorganization of the study of geography, and with the introduction of a new 
Czechoslovak educational system. The members of the SOCiety take also part. in the 
publication of new textbooks, atlases, maps and other school aids. 

The greatest part of activity of the Czechoslovak Geographical Society is perfor
med by eight branch committees situated In Prague, Osti n./L., Plzen, Ceske Bud1!jovice, 
Hradec Kra.love, Ostrava, Olomouc and in Brno. The larsest and most active are the 
branch committees in Brno (South-Moravian branch committee) and in Prague (Central 
Bohemian branch committee) where most of the geographical institutes and research 
institutes are concentrated. The activity of .the branch committees Is much diUeren
.clated and concentrates especially on the traditional forms of work: lectures for mem
bers as well as for the public, seminars, conferences, courses, excurSions, projection 
of geographical films; Most ·of these activities have proved successful, the number of 
participants having increased in the last years to about 4000 persons. Most of theacU
vity is performed in .order to popularize geography in the public and· to increase the 
general Instruction In this field .ofsclence. Only a smaller part Is of a professional cha
racter. The professional activity is performed by members in .professional sections. 
In 1983; on the whole 15 profeSSional secUODs existed attacMd to the branch commit
tees. In a majority of branch committees the most active are professional sections wor
king in the field of school geography since half of all members of the Czechoslovak 
Geographical· Society Is formed ·by teachers of geography on primary or secondary 
schools. 

In branch committees with an academic staft undergraduate students in geography 
have their own unions and participate in the activity of. the Society as extra members. 
The branch committees have a close cooperation especially. with the District. Educa
tional Institutes and the District EducaUonal Centres under the assistance of the mem
bers - mostly university teachers - in the instruction of teachers for primary or secon
dary schools. Most of the branch committees cooperate. also with the Czechoslovak 
ScienUUc-Technological Society in the preparation of lectures treaUngof geographi
cal problems. Some branch committees have good relationships with geographical so
cietles in . the neighbouring states and organize for their members excursions to these 
countries. 

The most important event in 1984 will be the 16th Congress of Czechoslovak Geo
graphers organized by the Central Bohemian branch committee In. Prague. Its motto w!ll 
be ~Geography in the building up of SOCialist Czechoslovakia". 

VAclav Pl'ibyl 
SCieI).tiftc Secretary of the 

Czechoslovak GeographIcal SocIety 

181 



REPORT ON THE ACTIVITIES OF THE INSTITUTE OF GEOGRAPHY OF THE 
CZECHOSLOVAK ACADEMY OF SCIENCES 

In 1983 the Institute of Geography of the Czechoslovak AG:ademy of Sciences 
completed the 20th year, of its existence. In this period it has worked out a· number 
of significant works, some of which have been given high State Awards, , 

· After having elabOrated and a'pproved of a new conception of the development, 
the ·Institute of Geography started to work on the projects {If the scientific tasks for 
the years 1981-1985 (7th Five-Year Plan). The main aim of the tasks of the 7th Five
-Year Plan was to improve the team work of the scientific departments of the institute 
in. the tasks ·important for the national economy. 

In the period of 1981-1985 the Institute of Geography is to solve. .the following 
problems: 

Physico'geographical potential of the landscape 
'- Socio-economicpotential of the landscape. 
- Methods of research of geographical objects by means of remote sensing of the Earth 

Series of thematic maps and cartographic methods 
Geographical modelling in the automation process of cartography 

. Karst map of Cuba 
Modelling of the state, development and interactions of the factors of the human 
environment on the territory of the Czech SOCialist Republic 

~ Socio-economic and ecological appraisals of the changes in the natural-technical 
territorial structures . 
. . All the tasks result ·from the agreed conception of the Institute of Geography 

which. includes the problems of the international program of a remote sensing of the 
.Earth.- ."INTERCOSMOS" and the environmental problems of COMECON. 

· The .achieved results of the Institute of Geography are as follows: 
1. The theoretical basis for the research of the potential of the landscape was' worked 
out to be used for concrete areas accordIng to the users' demands: 
,,-' In ,the -area {)f; T.apU.ce the Institute of· Geography ;worked .out '4. study of thephysi
'. Go-geographical ·.eva.luation'.ofthe ter.l'itory with an· extensive surfac.e . lignite mi
. ; !lIng for the needs of. power engIneerIng. The study outlines further work in open-

"pttmlnes, and:the.deye.lopment.{)f,nwtllodsof.r8nlamatlon.. ,., ... -
'-'-. Inv tbe sphere Jot ;the soctoJ.at:onomic: potSRti'a.l :.of :]he~ hmdscape, ·the. study. of the 

socio-economlcdlf!erenoIatjon and .territorial typology. of the .South-Moravian araa 
was carried out. It deals with three partial problems, I. e. the territorial structure. of 

.•. agriclllture, ,:tlie territorial .'structi1re~ of .. Industry ,and .the settlement pattern . 
. .In agriculture" attention was ·mQstly paid to. t~ deteI:mination of oojective: spaUal 

laws ,of the formation of. superplant. structllres in the agricultural .production in' the 
region. ' 

· In industry, the analysis of the internal structure of the above delimitated elemen
tary . areas and. their configuration into . larger industrial complexes were concerne.d .. 
: . .: In thelrcilse' of settlement patterns, the. study .. delilt with the evaluation'. of the 

existing, stat.e .. Of settlement; with the al}alysis of the main features of functional cha
racteristicsof. settlement, and with the delimitation of territorial units conceived as 
complexes in the settlement pattern . 

. , :) In.; the ,J!t<Utty : 46. cartogl'ams: on .the: scale~ of 1 : 500 000 were included In the 
car,tographic .laoorato.1'Y of the Institu.te oLGeography. 
2. In the sphere of remote;, sensJng .of :the . Earth, ·the, Institute of. Geography worked 
out three stUdies: 
- Methods of multispectral. photography from low and medium altitudes and for practi

, ' .. cal Use by the aI/plication of 6-channel camera, a model aerial camera carrier 
. "Rogallci81", and' a 'container to fasten the multispectral camera on aeroplanes. 
- Preliminary catalogue of spectral characteristics which - apart from theory -

contains the initial characteristics for the interpretation of agricultural and wood 
cultures. 

- Methods of determination of soil erosion suggesting antIerosional measures. 
In July 1982 the Institute of Geography organized multispectral photographing 

of the Czechoslovak research polygons carried out by the Soviet flying laboratory 
AN -30. The materials gained from this photographing are being elaborated In coope
ration with the Academy of Sciences of the U.S.S.R. 
3. In 1981 the Institute of Geography buIlt a cartographical laboratory equipped with 
the Czechoslovak automatic cartographlcal system DIGIKART. This helped to expedite 
the compilation of maps, as follows: 
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~ ~he first result of this compilation was a· "Series 'of maps compiled for the·nee~s of 
the territorial planning of the development of heavy andmetallurgicill industries 
in Czechoslovakia" on the scale of 1 :',1 000 000 including the following maps 
and text: . . , 

,.' metallurgical and' heavy industries in Czechoslovakia 
• efficient capacity of railway lines with a regular traffic of trains 
• forecast of the increase of labour demand 'in Individual regions Ull 2000 ' 
• w.,er ,resources in :'Cz.echoslovakia , 
., selected factors of the human environment in Czechoslovakia, 
- In the series of thematic maps' on the scale' of 1:500 000 for the territory of the 
, Czech Sociaiist Republic uniform cartographical' data and the following maps are 

included: 
• an administrative map: 
• a physical map 
• a map' of climatic" regions 
• a map of potential erosion 
• a map of the types of agriculturaf landscape 
• a map of the types of communities' according to the ,movement of the population 
• industrial regions 
• gravitational territories of industrial towns 
• economic-geographical regions 
• 'agricultural regions 
• maps of commuting to work .. ., 

a) daily commuting ,to work in .the communities ' '" 
b) regions of daily commuting to work 
c) commuting to selected centres 
d) regions of daily commuting of women to work 
e) commuting of women to selected centres' ' 

• map of tourism and recreation ", 
.' map of retail network ",' " ' 

The HAtlas of the census of the Czech Socialist Republic, 1980" has beeD compi
led in cooperation with the Czech Office of ,Statistic!! and will be published in 1984. 
This atlas has three parts and contains 30, Plap sheets, with the ,text on the ,back page. 
The basiC maps on each map sheet are on, Ule ,scale 'of, 1. : ,500000, supplementary 
maps on the scale of 1 : 3 000 000. 

Principles of karst mapping, a legend of, the karst map and a characteristic sheet 
of this map - Santiago de Cuba on' the scale of 1 : 250000 - were elaborated in 

: " cqoP.l3raUon.with the In$t~tu,te of Geography of the Cuban Academyof Sciences. 
, "A~ pr!l~ent the Ilistf~~te ,ofGeogr~phy .in cooperation with the' Federal Office, ,of 
Stat1~tlcs has been wor~lllg on, the ,.,Atlas of population and quali~y of hoUsing i~ the 
Cz~,cho,slovak SO,ciallst .~~pupUc\ In cqoperation with, the Ministry of £le .. l~h of t~ 
Czecl,J. So.cial1st Republ1c.i~ ~a!ibeen workin~ona pJ,"~lect on~e "Atlas of the heal1110,f 
the population", and i? coppljlr{lt~on Wi~h t~,Feder~1 CO!JlAl:~Jon on Sc~e!?:tiflc-T~chI\O
logical Investment Developmept on ·the "Map, of epological geperlll plan of tfieCzecl), Socia· 
listRep,utilic'~ on the, s.cale ;01 ~l,' ,;;'500, 9Ollt.'l'.oi~tp'91!viUli !R!'I' Gr9.lJP :'O.fGeomorp~oIQBY 
of the IGU ·the Inf;titute ·of Geography -pre~@lr 'tP.r. pllj!!~J tJ!'-}n.~~nlltlonal geql\\orphqlC!
gical map of Europe on the scale of 1: 2500000. '~:;':':"l' ":':: :'.'; .' ::: 

4. In the sphere of the human enVironment, the Institute of Geography carried out 
a number of stUdies, the most important of which are: 
~ ,Geographical data for .ecological optimalization of management in the surroundings 

of the spa Luhal!ovice. The study deals with the specification of the restricting 
factors of the agricultural management streSSing sol1 erOSion, landslide, meso cli
mate, water regime and ecological stability of the territory. The maps on the scale 
of 1 : 10 000 are included. 

- Geographical differenciation of some SOCial factors of the human environment on 
the example of selected Cities of the Czech SOCialist Republic. The study suggests 
a new typology and regionalization of the selected towns In the Czech SOCialist 
Republic according to socia-pathological phenomena. Relationships of social factors 
of the human environment, demographic and economic characteristics have been 
also represented. 

- Methods of economic evaluation ot the interactions "society-environment" which 
have been elaborated for the needs of COMECON as an instruction for the central 
management and planning authorities of the participating countries. 



- The geographical evaluation of the present state of the human environment in the 
region of Ostrava where new mines are under construction. 

The study Is based on the work of the Institute of Geography carried out in the 
agglomeration of Ostrava since 1967. In this case the territories in the neighbourhood 
of FrenstlH pod Radhostem are concerned. Their predominantly recreational character 
wlll have to be changed into the character of a mining locality. In this period it Is 
necessary to avoid the negative Impact on the environment as much as possible. 

The second stage of the research work will be based on this regional geographi
cal study. Its aim will be the elaboration of a forecast of environmental Changes 
connected with the change in the function of this territory. 
- Theoretical and methodological data of the geographical research of the human 

environment. The character of this study is theoretical: 
• Geographical approach to the problem of the human environment _ 
• Geographical research of the elements of the environmental system (relief, solI, 

water, atmosphere, biota, population, settlement, industry, agriculture, forest ma
nagement, water management, transport, recreation). 

• Interactions in the environmental system and their appraisal 
• Approaches to the geographical synthesis of the human environment 
• Complex geographical evaluation of the human environment 
• Outline of the application of the geographical research results of the human en-

vironment in practical experience. 
5. Apart from the main tasks the Institute of Geography worked out a number of other 
works the most important of which are: 
- a two-volume study "Geoecology of the agglomeration of Brno" worked out in 

cooperation with the Institute of Vertebrata Zoology 
- Methods of forecasting the labour potential 
- Series of maps for the territorial classification of Czechoslovakia from the point 

of view of ecological optimatlon of the land use 
- Climate in South Moravia 
- Physico-geographical evaluation of landscape changes in the lignite mining. area 

of Jezel'f, North Bohemia 
- Hydrogeographical condltlons of the wide surroundings of Tl'est 
'- Climatic characteristics or the region of Bl'eclav 
~ Ma.p of the atmosphere of Czechoslovakia. 

Conclusion 

To make use of the results of the research work of the Institute of Geography, the 
majority of the solved problems have been included in the objective projects of the 
State Plan of the baSte research of Czechoslovak Academy of SCiences, the most impor

.tant of which Is the. proleGt of the "Ecological optlmatlon of management In the land
scape".J:hls position Is binding for the Institute and expects to accomplish every task 
in· time so that rt can beco~ a good basis for the following tasks. 

At present aU tasks for the period of 1986-1990 (1. e. the 8th Five-Year Plan) 
are In preparation. The Institute of Geography wlll take part In solving problems asso
Ciated with the regional and territorial planning. The Integration of scientific depart
ments wlll be inevitable. 
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SEZNAM HLAVNlcH GEOGRAFICKYCH OSTAVO A INSTITUCI CSSR 
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Explanations: 
(1) Address 
(2) Phone 
(3) Director, Head 
(4 J VIce-director 
(5) Members, Fellows 
(6J President, Chairman 
(7J VIce-president 
(8 J Secretary 
(9) Editor-in-chief 

Vysvlltlen(: 
(1) Adresa 
(2) telefon 
(3) i'editel, vedouc[ 
(4J zl'istupce 1'edltele 
(5) clenove 
(6 J p1'edseda 
( 7) mistopi'edseda 
(8) tajemnik 
(9 J vedouci redaktor 

A. The Ins tit ute s 0 f the A cad e m i e S 0 f Sci e n c e s -
(Jstavy akademil vlld 

GEOGRAFICKf OSTAV CESKOSLBVENSK{: AKADEMIE VIW, BRNO 
The Institute of Geography of the Czechoslovak Academy of SCiences, Brno 
(1 J Mendlovo nl'im. 1, 662 82 Brno 
( 2 J Brno 3160 
(3 J Ing. Vladimir Vahala, DrSc. 

SekretarUit - Secretary Staff 
(4) RNDr. Alois Matou§ek, CSc: 
[5J Bohumila Kornerovl'i, PhDr. Hana Komi'irkovl'i 

Oddiilenf fyzick~ geografte - Department of Physical Geography 
(3) RNDr. Ian Pribyl, CSc. 
(5) RNDr. Sylvie Hofirkovl'i, IUDr. Zdenka Kuzdasovl'i 

Pracovn[ skupina geomorfologie, pedogeografie a krasu - Working Group of Geo
morphology, Pedogeography and Karst Research 
(3 J RNDr. MOjm[r HrAdek, CSc. 
(5) RNDr. TadeA§ Czudek, CSc., RNDr. Karel Kirchner, CSc., RNDr. Jaroslava Louc

kovl'i, CSc., RNDr. Stanislav Plachf,' RNDr. Dagmar SekaninovA, CSc., RNDr. Ii1'! 
Vodil!ka 

Pracovn! skuplna klimatologle, hydrogeografie a biogeografie - Working Group 
of Climatology, Hydrogeography and Biogeography 
(3) RNDr. Ian Munzar, esc. 
(5) RNDr. Marta DMel!kovA, lng. Radan Kv~t, CSc., RNDr. Stanlslav OndrAl!ek, 

RNDr. Iaroslav VaMtko 

185 



Oddllent ekonomick~ a socMlnt geografie - Department of Economic and Social 
Geography 
(3) RNDr. Vaclav Tou!!ek 
(5) Marie Kralova, p. g. 

Pracovnl skuplna ekonomick~ geografle - Working Group of Economic Geography 
(3) RNDr. Milan Vlturka, esc. 
(5) RNDr. Daniel Boreckf, Ing. Lubomir Graffe, RNDr. Zdenl!k Hoffmann, esc., 

RNDr. JI1'( Kroupa, RNDr. Jaroslav Mare!!, esc., Ing. RNDr. VAclav NovAk, esc., 
ing. Eva Reinllhlova 

Pracovnl skuplna soclAlnl geografie - Working Group of Social Geography 
(3) RNDr. Stanislav !tebAk, esc. 
(5) RNDr. Jan Blna, esc., RNDr. Jan Kara, RNDr. Tomai! Kul!era, doc. RNDr. Mlroslav 

Macka, esc., RNDr. Jaroslav Marya§, RNDr. Bolena NovakovA, esc., RNDr. Ji1'f 
Vystoupil, esc. 

Oddelenz geogralickych synt~z laktortl !ivotntho prostl'edt - Department 01 Geographic 
Syntheses 01 Environmental Factors 
(3) lng. Antonln Bul!ek, esc. 
(5) RNDr. Jana Vaisharova 

Pracovni skuplna pi'irodnlho prosti'ed[ - Working Group of Natural Environment 
(3) Ing. Jaroslav Ungermann 
(5) RNDr. Antonin Ivan, esc., ~NDr. Hubert K1'I!, RNDr. Ev!en Qultt, esc., RNDr. Ja-

roslav Rau§er, esc. 
Pracovnl skupina ekonomlck~ho a soclAlnlho prost1'edl - Working Group of Eco
nomic and Social Environment 
(3) RNDr. Old1'ich MlkuUk, esc. 
(5) Ing. Jan Lacina, RNDr. Antonfn Vaishar, RNDr. Vladimir VIl!ek, RNDr. Iana 

Zapletalova 

Oddllent kartogralie - Department of Cartography 
(1) Wenzlgova 7, 120 00 Praha 2 
(2) Praha 296071 
(3) Ing. Marie Horova, esc. 
(5) Karla Rosova, p. g., Ing. Vladimir VorAl!ek 

Pracovnl skupina kartograflck~ho modelovAnf a tematlckfch map - Working Group 
of Cartographic Modelling and Thematlc Cartography 
(3) RNDr. Antonin GOtz, esc. 
(5) RNDr. Bi'etislav Balatka, esc., PhDr. Jaroslav Sllidek, esc., RNDr. Jaroslav Vll!ek 
Pracovni skupina mapov~ sblrky a geografick~ informal!ni slu!by - Working Group 
of Map Collection and Geographical Informatlon Service 
( 3 ) Ing. Karel Lihm 
(5) Jaroslav Kesti'Anek, p. g., RNDr. Ji1'i Mojdl, RNDr. Mlroslav Stl'fda, esc. 

@ddllenz dalkov~ho prtlzkumu Zemi! - Department 01 Remote Sensing 
(3) Ing. Vladimir Vahala, DrSc. 

Pracovnl skupina interpretal!nf - Working Group of Interpretation 
(3) RNDr. Otakar Stehlik, esc. 
(5) RNDr. Miroslav Ko!eluh, RNDr. Vitl!zslav Noval!ek, esc., RNDr. LudmUa Va~ 

nl!l!kovA 
Pracovnl skupina sMru a zpracovanl dat - Working Group of Data Acquisition 
and Data Processing 
(3) RNDr. Ladislav Pl6.nka, esc. 
(5) Ing. Jarmila FrafikovA, RNDr. Jaromlr Kolejka, esc., RNDr. Blafej K1'fl, esc. 

Oddllenf geograftcklho modelovti1l1 a tnf01'1l1ac-f - Depal'tment 01 Geographic Modelling 
and Information 
(3) Ing. Jan Pokornf, esc. 
(5) RNDr. Ivana Marelov4 
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Pracomi skupina geograficktch Informacf a redakee~asopts6 - Working Group 
of Geographical Information and Periodical Editions 
(3) RNDr. Dagmar Ma}erova 
(5} Helena RambouskovA 
Pracovn( skupina geograflck~ho modelovAni a automattzace gratlclal tvorby 
Workmg.Group of Geographical Uod&lUng and Automatic Map Compilation 
(3} Ing. 111'1 Padrta 



[5J RNDr. Ladislav Juranek, RNDr .. Rudolf Richter, tng. Jan Vaculik 
Pracovnl skupina reprodukce a tisku - Working Group of Reproduction and 
Printing 
(3) Pavel Parizek 
[5) Eva Zuzakovil 

GEOGRAFICKt OSTAV SLOVENSKEJ AKADt::MIE VIED, BRATISLAVA 
The Institute of Geography of the Slovak Academy IIIf Solences, Bratislava 
(1) Obrancov mieru 49, 814 73 Bratislava 
[2) Bratislava 427 51 - 9 
[3) Prof. RNDr. Emil Mazur, DrSc., Academician of the Czechoslovak and Slovak Aca

demies of Sciences 
(4) Doc. RNDr. Jozef KvitkoviC, DrSc . . 
Oddelenle temat/cke; kartogratie - Department at Thematic Cartography 
[3) Ing. Jan Pravda, esc. 

Oddelenie tyz/cke; geogratie a krallnnef ekol6gle - Department at Physical Geography 
and Landscape Ecology 
[3) Doc. RNDr. Jozef Kvitkovil!, DrSc. 
[5) RNDr. Stefan Bul!ko, esc., RNDr. Jan Feranec, esc., RNDr. Jan Hanusln, RNDr. 

Eduard Krippel, esc., RNDr. Milan Lehotsky, RNDr. Valeria Mazurova, esc., RNDr. 
Anton Porubsky, esc., RNDr. TIubomlr SoHn, RNDr. Stefan Sotak, RNDr. Koloman 
Tar~.bek, esc., RNDr. Anna Velebova 

Oddelenle geomorto16gle a paleogeografle - Department at Geomorphology and Paleo
geography 
[3) RNDr. Jozef Jakal, esc. 
[5) RNDr. Juraj Cinl!ura, esc., RNDr. Anton Droppa, esc., RNDr. Jan Lacika, RNDr. Milos 

Stankoviansky, esc. 

Oddelenle geosysU!mov a ftvotn~ho prostredta - Department at Geosystems and 
Environment 
[3) RNDr. Jan Drdos, DrSc. 
[5) Jirina HolomaiiovA, RNDr. Mikullis Huba, RNDr. Vladimir Ira, RNDr. JAn afahel, 

esc., RNDr. Milan RajMk, RNDr. Jan UrMnek, esc. 

Oddelenie ekonomlckogeogratickych synMz - Department of Economic-Geographical 
Syntheses 
[31 RNDr. Peter Marlot, esc. 
[5) JuraJ Barlith, RNDr. JAn Hanzlik. esc., RNDr. Viera Karovil!ov.1, RNDr. Darina No

votnA, RNDr. Stefan Ol!ovsky, esc., RNDr. FrantiSek Podhorsky, esc., Vladimir 
Szekely, RNDr. KonstanUn Zelensky, esc. 

Oddelenie geogratte obyvatelstva a stdtel - Department of Population mtd Settlement 
Geography 
(3) RNDr. JAn Veresfk, esc. 
[5) RNDr. Anton Bn.zak, esc., RNDr. AloJz Krajl!(r, esc., RNDr. Peter PodOlak, PhDr. 

Juraj ZudeI, esc. 

Laborat6rtum pre geovedny vyskum krajiny - Laboratory for the landscape research 
in geosciences . 
[1 J Stanil!na 13, 040 01 Kosice 
(3) RNDr. JAn HarMr, esc. 
[5J Ladislav Dzurovl!in, RNDr. Juraj Hresko, RNDr. Vladimir Michall!lk. ing. Du~an 

Travnicek 

B. The D epa rt men t s 0 f G e 0 g rap h yon the Un i v e r sit! e s -
Katedry geografie na vysokych skolach 

PRIRODOVEDECKA FAKULTA UNTVERZITY KA.RLOVY, PRAHA 
Faculty of SCience, Charles University, Praha 
[1 J Albertov 6, 128 43 Praha 2 
(2) Praha 297'541 - 9 
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Katedra kartografle a fyzick~ geografte - Department of Cartograph.y and Physical 
Geography 
(3) Prof. RNDr. Vaclav Kral, DrSc. 
(5) RNDr. Richard Capek, esc., RNDr. Bohumir Iansk}" esc., RNDr. Helena Hendry

chova, RNDr. Vlastimil Letosnfk, doc. RNDr. Ludvfk Mucha, esc., RNDr. Zdenek 
Murdych, esc., RNDr. Vaclav Pi'ibyl, esc., RNDr. Jan Votypka, esc. 

Katedra ekonomlck~ a reglonalni geografie. - Department of Bconomic ana Regional 
Geography 
[1) Doc. RNDr. Vaclav Garda'lsky, esc. 
(5) RNDr. Ivan Bicfk, esc., RNDI'. Josef Brinke, esc., RNDr. Vaclav Frajer, doc. RNDr. 

Hana Fricova, esc., RNDr. Martin Hampl, esc., prof. RNDr. Vlastislav Hilufler, esc., 
doc. RNDr. Vaclav Kaspar, esc., doc. RNDr. Libor Krajfcek, esc., RNDr. Karel 
Kiihnl, esc., doc. ing. Zdenek Pavlfk, esc. 

PItIRODOVEDECKA FAKULTA UNIVERZITY J. E. PURKYNE, BRNO 
Faculty of Science, J. E. Purkyni University, Brno 
( 3) Kotlai'ska 2, 611 37 Brno 
(2) Brno 51112 

Katedra geografle - Department of Geography 
[3) Doc. RNDr. Rudolf Brazdil, esc. 
(5) Doc. RNDr. Jaromfr Demek, DrSc., PhDr. et RNDr. Milos Drapal, RNDr. Milan 

V: Drapela, esc., RNDr. Vladimir Herber, RNDr. Alois Hynek, esc., RNDr. Miroslav 
Kolai', RNDr. Milan Konecn}" esc., doc. RNDr. Rostislav Netopil, esc., RNDr. Pavel 
Prosek, esc., RNDr. Zdenka Tarabova, PhDI'. Dusan Travnlcek, esc., RNDr. Pavel 
Trnka, RNDr. Antonin Veznlk, RNDr. Rene Wokoun 

PEDAGOGICKA FAKULTA UNIVERZITY J.E. PURKYN£, BaNO 
Teachers Trainlg College, J. E. Purkyne University, Brno 
(1) Poi'icl7, 66280 Brno 
(2) Brno 320711 - 4 

Katedr{1 .diq,akllky zemiJpisu -- Department of Didactics of Geography 
[3) Doc. RNDr. Stanislav HornIk, esc. 
(5) RNDr. Zdenka Hodinkova, doc. PhDr. Petr Chalupa, esc.; RNDr. Slavomtr Juranek, 

RNDr. -Jan Supka 

plttRODOVEDECKA FAKULTA UNIVERZITY PALACK£HO,OLOMOUC 
FacuUy {)f Science, P.alaekf U.niversity, .olomouc ... 
(1) Leninova 26, 771 46 Olomouc 
[2) Olomouc 22451 

Katedra geografie a didaktiky geografle - Department of Geography and' Didactics 
of Geography . 
[3) Doc. RNDr. Jii'! Machycek, esc. 
[5) RNDr. Ivan Lepka, doc. RNDr. Vladimir Panos, esc., RNDr. Miroslav PluskaI, do~. 

JUDr. Stanislava Sprincova, esc., RNDr. Ladislav Zapletal, esc. 

PEDAGOGICKA FAKULTA UNIVERZITY PALACKf:HO, OLOMOUC 
Teachers Training College, Palacky University, OIomouc 
(1) Zerotfnovo nam. 2, 771 40 Olomouc 
[2) Olomauc 22951 

Katedra geografie - Department of Geography 
(3) RNDr. Majmir Pytlfcek, esc, 
[5) RNDr. Miloslav Carda, RNDr. Jaromir Duda, esc., doc. RNDr. Frantisek SevcIk, esc., 

RNDr. Miroslav Vysoudil 
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PRIRODOVEDECKA FAKULTA UNIVERZITY KOMENSK~HO, BRATISJ,AVA 
Faculty of Science, Comenlus University, Bratislava 

Katedra tyzicke; geogratie - Department at Physical Geography 
(1) Rajska 12, 811 08 Bratislava 
(2) Bratislava 536 64 
(3) Doc. RNDr. Michal Zafko, esc. 
(5) RNDr. Maria Bi'!:ubovc1, doc. RNDr. Jozef Krcho, esc., doc. RNDr. tudovH Mician, 

esc., Ing. Helena Mitasova,· prof. RNDr. Pavol Plesnlk, DrSc., doc. RNDr. Lucian 
Seko, esc., doc. RNDr. Arnold Skvarcek, esc., doc. RNDr. Frantil!ek Zatkalfk, esc., 
RNDr. tubica Vanakova 

Katedra ekonomicke; geogratie - Department of Economic Geography 
(1) Rajska 12, 811 08 Bratislava 
(2) Bratislava 538 10 
(3) Doc. RNDr. Jozef Mladek, esc. 
(5) RNDr. Anna Bojkovskli, RNDr. Edita Borzikova, RNDr. Jaroslav Cerniansky, prof. 

RNDr. Koloman Ivanicka, DrSc., RNDr. Pavol Korec, esc., RNDr. Vojtech Lobotka, 
esc., ing. Pavel Misseje, esc., RNDr. Erika Otrubovll., esc., doc. RNDr. Jan Saba
ka, esc., RNDr. VladimIr Slavik, RNDr. Peter SpHHak, esc. 

Katedra reg/ondlne; geografie - Department of Regional Geography 
(1) Trnavska 1, 831 04 Bratislava 
(2) Bratislava 626 70 
(3) Prof. RNDr. Oliver BasovskY. DrSc. 
(5) Doc. RNDr. Joze! FraJ'lo, RNDr. Ljuben Hagara, RNDr. Edita Hvozdarova, RNDr. Vi

!iam Lauko, prof. RNDr. Michal Luknis, DrSc., doc. RNDr. Jan Paulov, esc., RNDr. 
Elena Povincova, doc. PhDr. Jan Turkota, esc., RNDr. Peter SUlka, RNDr. Magda
lena Zafkova 

PEDAGOGICKA FAKULTA UNIVERZITY P. J. SAFARIKA, PRESOV 
Teachefs Training Coli ese, P. J. SafArik University, Prelov . 

Katedra geogratie - Department of Geography 
(1) Leninovo nam. 3, 081 16 Presov 
[2J Presov 22551 - 2 
!3J Doc. RNDr. Martin Mihaly, esc. 
(5) Doc. RNDr. Jan Hrinda, esc., RNDr. Zdenko Hochmuth, RNr;>r .. Ropert Istok; RNDr. 

Vikt6ria Kandracova, doc. RNDr. Jan Kos'fallk, esc., Jura, Mihalcln, RNDr. Eva 
Michael!, esc., doc. RNDr. Rudolf Novodomec, esc., doc. RNDr. Matel Papik, prof. 
RNDr. Jan SiMk, esc., RNDr. I:udmila Stecova ' 

FAKULTA OBCHOONI, VYSOKA SKOLA EKONOMICKA,.PRAHA 
Faculty of Commerce, University of Economics,PraM: 

. '. ~ , 

Katedra hospoddl'ske geogratie - Department ot Economic Geography 
(1) A. Zapotockeho 4, 130 67 Praha 3 
(2) Praha 26 16 41, 26 04 26 
(3J Doc. Ladislav Skokan, esc. 
(5J RNDr. Vll.clav Hrala, esc., RNDr. Irina Vitvarova 

NAROOOHOSpooARSKA FAKULTA, VYSOKA SKOLA EKONOMICKA, BRATISLAVA 
Faculty of National Economy, University of Economics, Bratislava 

Katedra ekonomicke; geografie a hospoddrskych de;ln - Department at Economic Geo
graphy and Economic History 
(1) Odbojarov 10, 832 20 Bratislava 
(2) Bratislava 60561 
(3) Prof. ing. RNDr. Zdenko Mocko, esc. 
(5) RNDr. Ema Misunova, RNDr. Viera VlCkova 
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PEDAGOGICKA FAKULTA PLZEN 
Teachers Training College, Plzen 

Katedra geogra!ie - Department of Geography 
(1) Veleslavinova 42, 306 19 Plzen {J·f9 
(2) Plzen 37951, 33541 
(3) Doc. RNDr. Ji1'l Pech, esc. 
(5) Doc. RNDr. Jii'! DvoMk, esc., RNDr. Stanislav Mirvald, esc., doc. RNDr. PaedDr. 

Ludvik Mistera, DrSc., PaedDr. JI1'I Suda, doc. RNDr. Karel. Venlg, esc., doc. PhDr. 
Ji1'l Winter, esc. 

PEDAGOGICKA FAKULTA nSTI NAD LAHEM 
Teachers Training College, nslf Dad Labem 

Katedra geografle - Department 0/ Geography 
(1) ul. Ceske mlAde~e 8, 400 96 Ost( nad Labem 
(2) Ost! n. L. 264 41 
(3) Doc. RNDr. Bohuslav SU!pAn, esc. 
(5) RNOr. Jan CharvAt, esc., RNDr. Karel Kunc, doc. RNDr. Vlastimil Mostecky, esc., 

prof. RNDr. Vaclav Neme~ck, esc., Jana PelHovA 

PEDAGOGICKA FAKULTA, OSTRAVA 
Teachers Training College, Ostrava 

Katedra geogra/ie - Department 0/ Geography 
(1) ReAln! 5, 701 03 Ostrava 1 
(2) Ostrava 23 38 06 
(3) Doc. RNOr. Miroslav Havrlant, esc. 
(5) RNDr. Ladlslav Buzek, esc., RNDr. Jaromfr Kanok, doc. RNDr. Frantisek Rehor, 

esc., RNDr. Petr Slndler, esc., Jaroslav Venclilek, doc. RNDr. Arnost Wahla, esc. 

PEDAGOGICKA F AKULTA, NITKA 
Teachers Training College, Nitra 

Katedra hist6rie a geografle - Department ot History and Geography 
(1) SaratovskA 19, 949 74 Nltra 
(2) Nitra 261 75 
(3) Doc .. RNDr. Gej~a OJas, esc. 
(5) Ooc.RNDr. ing. Frantisek B~abec, esc. 

PEDAGOGJCKA FAKULTA, HANSKA BYSTRICA 
Teachers Training College, Banska Bystrica 

Katedra geogra/le - Department' of Geography 
[1) Tajovskeho 40, 975 49 Banska Bystrlca 
(2) BanskA Bystrlca345 52 
(3) Doc. nNDr. Iaroslav Mazllrek, esc. 
(5) RNOr. Vladimir Baran, esc., RNDr. Katarina CI~marova, doc. RNDr. Iozef K()slr, 

RNDr. Eva Makarova, RNOr. Pavel Michal. 

e. G e 0 g rap h i c a leo m mit tee san d Soc i e tie s -
Ge 0 g r a f 1 c ken Ii rod n f k 0 mit e t y asp 0 lee nos t I 

CESKOSLOVENSKY NARODNI KOMlnT GEOGRAFICKt 
Czecltoslovak National Committee for Geography 
(1) Obrancov mieru 49, 814 73 Bratislava 
(2) Bratislava 42751 - 9 
(6) Prof. RNDr. Emil MazUr, DrSc., Academician of the Czechoslovak and Slovak Aca

demies of SCiences 
(7) Ing. Vladimir Vahala, OrSc. 
(8) Doc. RNDr. Iozef Kvitkovic, DrSc. 
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(5) Prof. RNDr. Oliver Basovsky, DrSc., doc. RNDr. Rudolf Brazdil, CSc., doc. RNDr. 
Iarom!r Demek, DrSc., doc. RNDr. Vaclav Gardavsky, CSc., prof. RNDr. VAclav KrAI, 
DrSc., doc. RNDr. Ludvik Mlstera, DrSc., doc. RNDr. Iozet Mll1dek, CSc., RNDr. Ian 
Vere!Hk, esc., doc. RNDr. Michal Zatko, esc. 

CESKOSLOVENSKf NARODNt KOMIUT KARTOGRAFICKt 
Czechoslovak National Committee for Cartography 
(1) Siroka 5, 110 01 Praha I, P. O. Box 20 
(6) Doc. Ing. Milan Hajek, esc. 
(7) Ing. Mlroslav Miksovsky, esc. 
(8) lng. Viera Harvanc!kova 
(5) RNDr. Ian Feranec, cSc., RNDr. Antonin Glltz, esc., Ing. Viera Harvanclkova, ing. 

Ale!! Ha!!ek, ing. Marie Horovl1, eSc.,ing. Du!ian Hrnciar; ing. Stefan Kond6li, eSc., 
RNDr. Olga Kudrnovska, esc., doc. RNDr. Ludvik Mucha, esc., ing. Vladimir 0\1-
va, PhDr. Ondi'e] Roubik, Marla Sege§ova, Ing. 1m Valngl1t, Ing: Bohuslav Vever
ka, esc. 

CESKOSLOVENSKA GEOGRAFICKA SPOLECNOST 
Czechosll1'vak Geographical Society 
(1) Albertov 6, 128 43 Praha 2 
(2) Praha 297541 - 9 
(6) Doc. RNDr. Vaclav Gardavsky, esc. 
(7) Doc. RNDr. Iarom!r Demek, DrSc., RNDr. Petr Sindler, esc. 
(8) RNDr. Vaclav Pribyl, CSc. 
(5) Prof. RNDr. Vlastislav Hl1ufler, CSc., RNDr. Zdenek Holfmann, esc., prof. RNDr. 

Vaclav Kral, DrSc., doc. RNDr. Iil'! Machycek, CSc., RNDr. Vaclav Tou!!ek, Ing. Vla
dimir Vahala, DrSc. 

Stl'f!dol!eska pobol!ka, Praha - Central Bohemian Branch, Praha 
[1) Albertov 6, 128 43 Praha 2 
(6) RNDr. Marie Muchova 
(8) RNDr. Ivo Rylilavy 

lihot!eska pobocka, Ceske Budi!/ovlce - South Bohemian Branch, Ceske Bude/ovice 
(1) PurkyflOva 4, 37000 Ceske Budejovlce 
(6) Ilnd1'lch Rozkopal 
(8) Doc. Ing. Miroslav Novotny, esc. 

Zapadoi5eska pobot!ka, Plze!l - West Bohemian l1ranch, Plzen 
(1) Veleslavlnova 42, 306 19 Plzen 
(6) Doc. RNDr. Ii1'! Pech, esc. 
(7) Stanislav Sourek 

Sevel'ot!eska pobot!ka, Ustt nad Labem - N.orth Bohemian Branch, Ostt nad Labem 
(1) ul. Ceske mlade~e 8, 400 96 .osU nad Labem 
(6) Doc. RNDr. Bohuslav Stepan, esc. 

Vychodot!eska pobotka, Hradec Kralovi! - East Bohemian Branch, Hradet Kralove 
(1) nam. P. Iilemnickeho 30, 50000 Hradec Kralove 
(6) I it! Fikejz 
(8) Jana Nemcova 

Severomoravskti. pobotka, Ostrava - North Moravian Branch, Ostrava 
(1) Dvoi'akova 7, 701 03 Ostrava 
(6) Doc. ing. RNDr. Vladislav Ki'i~, esc. 
(8) Doc. RNDr. Arnost Wahl a, esc. 

Severomoravska pobotka, Olomouc - North Moravian Branch,Olomouc 
(1) Leninova 26, 771 46 OlOmouc 
(6) Doc. RNDr. Vladimir Panos, esc. 
(8) RNDr. MOjm!r Pytlfcek, esc. 
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Tlhomoravska pobocka, Brno - South'Moravian Branch, Brno 
(lJ Mendlovo nam. 1,662 B2 Brno 
(6J Doc; RNDr. Stanislav Hornik, esc. 
(8J RNDr. Antonln Vaishar 

Sekce pro fyzickou geograftt - Sectton for T?hysical Geography 
( 1 J Kotial'sk4 2, Brno 611 37 
(6J RNDr. Alois Hynek, esc. 

Sekce pro kartograltt - Section lor Cartography 
(1 J Mendlovo nl1m. 1, 662 82 Brno 
(6J Ing. RNDr. Vl1clav Novl1k, esc. 

Sekce pro socio-ekonomlckou geograftt - Section for Socio-economlc Geography 
[1 J Albertov 6, 128 43 Praha ,2 ' 
(6J RNDr. Ivan Bi~lk, esc. 

Sekce pro skolskou geograftt - Section for School Geography 
(lJ Leninova 26, 771 46 Olomouc 
(6J Doc. RNDr. Jm Machy~ek, esc. 

Sekce pro flvotnt prostFedl a ochranu pFtrody - Section for Environment and Nature 
Protection 
(1) Rel1ln( 5, 70103 Ostrava 1 
(6J Doc. RNDr. Miroslav Havrlant, esc. 

SLOVENSKA GEOGRAFICKA SPOLOCNOst 
Slovak Geograpbical Society 
(lJ Obrancov mieru 49, 814 73 Bratislava 
(6) RNDr. Jl1n Drdo!i, DrSc,. 
(7) Doc. RNDr. Michal Zatko, esc. 
(BJ RNDr. Kon!itanUn Zelensk9, esc. 
(5J Pref. RNDr. Michal Lukni!i, DrSc., RNDr. Peter Mariot, esc., doc. RNDr. I:udovit 

Ml~ian, esc., doc. RNDr. rozef Mllidek, esc., prof. ing. RNDr. Zdenko Mocko, esc., 
RNDr. Jur!!j Sllvl1n, eSc.,RNDr. Gabriela Skvar~ekovl1 

Zapadoslovenskd pobocka, Bratislava - West Slovakian Branch, Bratislava 
(lJ Obrancov mieru 49, 814 73 Bratislava 
(6J RNDr. Anton Bezl1k 

Stredoslovenskd pobocka, Banska Bystrlca - Central Slovakian Branch, Banskd Bystrlca 
) (1) Tajovskeho B, 974 00 Banskl1 Bystrica 

(6J Doc. RNDr. Jaroslav Maztlrek, esc. , 

Vychodoslovenskd pobocka, Presov - East Slovakian Branch, Presov 
( 1 J Leninovo ni1m. 3, 080 01 Pre§ov 
(6J Doc. RNDr. Rudolf Novodomec, esc. 

Speleologlckd sekcla - Speleological Section 
(lJ Nl1bre!ie K. Petrovil!a 17, 031 01 Liptovsk9 Mlkull1!i 
(6J RNDr. Anton Droppa, esc. 

Sekcla pre vyskum vysokych pohorl a expedlcnu clnnost - Section for high-mountains 
research and expedition activities 
(lJ Malinovskaho 100, B31 04 Bratislava 
(6J RNDr. Franti!iek Kele, esc. -

Sekcia pre aplikovanu geograllu - Section for AppltedGeography 
(lJ Obrancov mieru 49, 814 73 Bratislava ' 
(6J RNDr. Kon!itantln Zelensk9, esc. 

Komisia skolskel geografie - Commission for School Geograp'hy 
(1 J E. Gudernu 3, 949 01 Nitra 
(6J Doc. RNDr. ing. Frantisek Brabec, esc. 
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D. G e 0 g rap h i c a I J 0 urn a I san d Per i 0 d i c a I s -
Ge 0 g r a f i c k e I! a sop i s yap e rio d i k a 

SBORNIK CESKOSLOVENSK£ GEOGRAFICK£ SPOLECNOSTI 
Journal of the Cl8chosloyak Geographieal Society 
(1) Academia, Vodlckova 40,11229 Praba 1 
(9) Vliclav Krlil 
(5) V. Gardavskf, M. Holecek, A. Matousek, J. Kvltkovil! J. Rubfn 

GEOGRAFICKt CASOPIS GEOGRAFICK£HO OSTAVU SAV 
Geographical Journal of the Institute of Geography SAV 
(1) Obrancov mleru 49, 814 73 Bratislava 
(9) Emil Mazur 
(5) O. Basovskf, J. Demek, M. Luknis, P. Plesnfk, A. Porubskf, E. Simo, J. SiMk, J. 

Veresfk 

ZPRAvy GEOGRAFICK£HO OSTAVU CSAV 
Bulletin of the Institute of Geography CSAV 
(1) Mendlovo nam. 1, 662 82 Brno 
(9) Vladimfr Vahala 
(5) B. Balatka, J. Bina, T. Czudek, M. Macka, A. Matousek, J. Rauser 

STUDIA GEOGRAPHICA 
(1) Mendlovo nAm. 1, 662.82 Brllo 
(9) Vladimir Vahala 
(5) B. Balatka, J. Bina, T. Czudek, M. Macka; D. Majerov4, A. MatoU§ek, J. Munzar, 

J. Pokornf, J. Rauser 

NAUKA 0 ZEMI, GEOGRAPHICA 
Geoscience, Geographica 
(1) Obrancov mieru 49, 814 7:t Bratislava 
( 9) Emil Mazur 
(5) J. Drdos, J. Cincura, J. Kvitkovic, P. Mariot, S. Ocovskf, M,' Stankoviansky 

GEODETICKt A KARTOGRAFICKt OBZOR 
GeodeHc 'and Cartographic RevieW 
(1) Kostelni 42, 170 30 Praha 7 
(8) Ivan CermAk 7 

(5) B. Delong, J. Kukuca, M. Hauf, 1. HorMnskf, J. PE!trAs, Z. Roulov4, J:Vanko 

METEOROLOGICKtZi'R4vv . 
Meteot'Ololfcal Bulletin 
(1) Na Sabatce 17, 143 06 Praha 4 - Komoi'any 
(9) S. Ulbrich . 
(5) J. HrWk, M. Kurpelova, F. Molnar, S. Petrovil!, J. Rak; S: Slab9, O. ~ebek; H. Von. 

drl1ckov4 

VODNi HOSPODARsTVI 
Water management 
(1) Vaclavske n.am. 47, 113 11 Praha 1 
(9) Petr Grau' . 
(5) J. Borgula, M. Caras, J. Cabelka, Jj. Hyanek, M. Chalupa, S. Karata, 1. Kazda, J. Ko-

vacovskf, Jj. Lahodova, 1. Lichner, E. Nater, V. PyU, V. Sladecek, J. Smre~, D.Sar
lina, E. Sedik, J. Vari1!ura, I.Va!!a,J. Vincent, K. Vrana, V. Vu1!ka, G.ZatkilUk, J. 
Zdarek . 

DEMOGRAFIE 
Demography 
(1) Sokolovskl1 142, 180 80 Praha 8 
(9) Jan Kurilla 
(5) J. Bezouska, D. Gregor, M. Kucera, Z. Novotna.; Z. PavHk, J. Rildkovsk1, V. Roubi1!ek, 

J. Sirek, M. Tirpak, D. Vojtko . 
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ZIVOTN£ PROSTREDIE 
Environment 
(1) Obrancov mieru 3, 885 34 Bratislava 
(9) tudovit Weismann 
['5) D. Bartko, V. Barus, M. Cerny, J. Demek,M.Dzubak, J. Havranek, S. KachaMk, 

J. Klapac, P. Mariot, E. Mazur, L. Pittermann, M. ni'l~il!ka, 1: St1!pAn, T.Zalclk, M. FI-
serovA . 

PAMATKY A PRIRODA 
State Monuments and Nature Conservancy 
(1) Valdstejnske nam. 1, 110 00 Pfaha 1 .' 
(9) Otilie SvobodovA 
(5) L. Antony, J. Lorenc, V. Lozek, J. Mayer, O. Novy, O. PechovA, K. Seidl, F. Skl'ivli-

nek, J. Stalmach, J. Svoboda, B. Tykva, Z. Vulterin 

CESKOSLOVENSKf KRAS 
Czechoslovak Karst 
(1) Academia, Vodlckova 40, 112 29 Praha 1 
[9) VOJen Lozek 
(5) J. LouckovA, F. Ski'ivAnek 

SLOVENSK'r KRAS 
Slovak Karst 
(1) Sttirova 40, 031 01 Liptovsky MikulAil 
(3) Joze! JaMI 
(5) L. Blaha, M. Erdlls, J. Louckovli, E. Maztir, J. Otruba, A. Porubsky 

ACTA UNIVERSITATis' CAROLINAE, GEOGRAPHiCA 
(1) Albertov 6, 128 43 Praha 2 
(9) Vliclav Krlil 
(5) B. Jansky, V. Gardavsky, V. Hiiufler, L. Mucha, Z. Pavlik 

FOLIA FACULTATIS SCIENTIARUM NATURALIUM UNIVERSITATIS PURKYNINAE 
BRUNENSIS, GEOGRAPHIA 
(1) KotIAl'skli 2, 611 37 Brno 
(9) Jindl'lch Stelcl 

SCRIPTA FACULTATIS SCIENTIARUM 
BRUNENSIS, GEOGRAPHIA 

NATURALIUM UNIVERSITATIS PURKYNIANAE 

(1) KotIlil'skli 2, 611 37 Brno 
~ 9) J indi'ich Stel cl' . 

ACTA UNIVERSITATIS PALACKIANAE 
(1) Leninova 26, 771 46 OIomouc 

OLOMUCENSIS, GEOGRAPHICA-GBQLqG~A 
. : 'R" .•• _ r ,"' 

(9) JiN Machycek . -'. .-~ .. : 

ACTA·UNIV~RSITAJl'IS £;OMENIANAB, GEOGRAPHICA . 
(1) Rajskli 12, 811 '08 Bratislava' . . . . . 
(9) Michal Zatko, Ioze! Mladek 
(5) O. Basovsky, J. Frano, M. Luknis, E. Maztir, P. Plesnik, J. Sabaka, L. Seliga, J. 

Turkota 

ACTA UNIVERSITATIS COMENIANAE, FORMATIO ET PROTECTIO NATURAE 
(1) VI: 29. augusta 5, 886 11 Bratislava 
(9) J an Tomlaln 
(5) M. -Bobak, O.BasovskY, D. Blaskovic, B. Cambel, L. Melioris, P. Plesnlk, t. SomSAk, 

1. Traindl, A. Frano, S. Usacev, M. Matula . 

piHRODNI V£DY VE SKOLE 
Natural Sciences in the School 
( 1) Lazarskli 8, 120 00 Praha 2 
(9) Hana Frl1!ovli 
(5) 1. J;)oubrava, J. Herber, F. Kele, V. Konriidova, V. Kublckova, J. Kvicinska, J. Turkota, 

A. Wahla 
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LID£ A ZEMt 
People and Countries 
(lJ Academia, Vodickova 40, 112 29 Praha 2 
(9J Ladislav Skokan 
(5J B. &alatka, S. Bartl, V. Hauner, Z. Hoffmann, M. Hale~ek,L. Iele~ek, V. Kral, P. 

Mariot, L. Mucha, J. Sliidek 

E. Other Institutions where"Geographers are employed
J i n e ins tit u c e, k d 0. P rae u jig eo g r a f 0 v e 

OSTAV CESKOSLOVENSKtCH A sv£TovfCH DEJIN CESKOSLOVENSK£ AKADEMIE 
VED, PRAHA 
The Institute of the Czechoslovak and World History of the Czechoslovak Academy of 
Sciences, Praha 
(1 J Vysehradska 49, 128 26 Praha 2 

OSTAV KRAJINN£ EKOLOGIE CESKOSLOVENSK£ AKADEMIE VED, CES. BUDE,OVICE 
The Institute of Landscape Ecology of the Czechoslovak Academy" of SCiences, Ceskfi 
Budiijovice 
(lJ Na sadklich 7, 370 05 Ceske Budejovice 

RNCYKLOPEDICKf INSTITUT CESKOSLOVENSKt AKADEMIE VtD, PRAHA 
The Encyklopedical Institute of the Czechoslovak Academy of Sciences, Praha 
(] J Nerudova 21, 118 00 Praha 1 

GEODETICKf A KARTOGRAFICKf PODNIK, PRAHA 
Geodetic and Cartographic Enterprise, Praha 
(lJ Fr. Kl'[~ka 1, 170 27 Praha 7 

SLOVENSKA KARTOGRAFIA, BRATISLAVA 
Slovak Cartography, Bratislava 
(lJ Pekna cesta 19, 827 17 Bratislava 

VfZKUMNf OSTAV GEODETICKf, TOPOGRAFICKf A KARTOGRAFICKf, PRAHA 
Research Institute lor Geodesy, Topography and Cartography, Praba 
(lJ 250 66 Zdiby 98, o. Praha-vychod 

HYDROMETEOROLOGICKf OSTAV, PRAHA 
Hydrometeorological Institute, Praha 
(1 J Hole~kova 8, 151 29 Praha 5 

SLOVENSKf HYDROMETEOROLOGICKf 'OSTAV, BRATISLAVA 
Hydrometeorological Institute, BraUslava 
[lJ Jesenlova17, 83315 Bratislava 

VtZKUMNf OSTAV VODOHOSPODARsKf, PRAHA 
Research Institute for Water Management, Praha 
[1 J Podbabska 219/30, 160 62 Praha 6 

ACADEMIA, NAKLADATELSTI CESKOSLOVENSK£ AKADEMIE VED, PRAHA 
Academia, Publishing House of the Czechoslovak Academy 01 Sciences, Praha 
[1 J Vodickova 40, 112 29 Praha 1 

STATNI PEDAGOGICK£ NAKLADATELSTVt, PRAHA 
Publishing House of the Paedagogic Literature, Praha 
[1 J Ostrovni 30, 113 01 Praha 1 

FEDERALNt STATISTICKf ORAD, PRAHA 
Federal Statistic Office, Praha 
[1 J SokolovskA 142, '180 00 Praha 8 

195 



CESKA PLANOVACI KOMISE, PRAHA 
Czech Planning Commission, Praba 
(1) tl'. SNB 65, 101 60 Praha 10 . 

TERPLAN, STATNI OSTAV PRO OZEMNI PLANOVANI, PRAHA 
Terplan, Institute for Territorial Plenning, Praha 
(1) Platn61'skll. 19, 110 00 Praha 1 

URBION, STATNY INSTITUT URBANIZMU A OZEMN£HO PLANOVANIA, BRATISLAVA 
Urbion, Institute for Urbanism and Territorial Planning, Bratislava 
(1) Driefiovll. 36a, 800 00 Bratislava 

OSTITEDNIOSTAV GEOLOGICKt, PRAHA 
Central Institute for Geology,. Praha 
(1) Malostranske· nam. 19, 118 21 Praha 1 

vtZKUMNt OSTAV VtSTAVBY A ARCHITEKTURY, PRAHA 
Research Institute for Construction and Arcbitecture, Praba 
(lJLetenska 3, 110 OOPraha 1 

VfSKUMNY OSTAV CESTOVNEHO RUCHU, BRATISLAVA 
Research Institute for Tourism, Bratislava 
(l) Leningradskll. 3, BOO 00 Bratislava 

196 



) 

SBORNIK 
GESKOSLOVENSKf: GEOGRAFICKf: SPOLEGNOSTI 

Svazek 89, cIslo 2, vyslo vcervenci 1984 

Vydava Geskoslovenska geografickii spoleenost v Academii, nakladatelstv( CSAV. -
Redakce: Vodiekova 40', 112 29 Praha 1, telefon 24 62 41. - Roz!Hi'uje a objednavky 
pi'ijfma PNS - Usti'ednl expedice a dovoz tisku, zavod 0'3, administrace odborn6ho 
tisku KuMnskii 1539, 70'8 72 Ostrava-Poruba. Lze tak6 objednat u ka~d6 posty nebo 
postovniho dorucovatele. Objednavky do zahranie( vyi'izuje PNS - Usti'ednl expedice 
a dovoz tisku Praha, zavod 0'1, administrace vyvozu tisku, Kafkova 19, 160 00 Praha 6. 
- Tisk: Moravske tiskai'ske zavody, n. p., provoz 42, 746 64 Opava. - VycMzl 4krat 
roCne. Cena jednotliveho seSitu Kes 10,-, roenl pi'edplatne Kes 40',-. Distribution in 
the western countries: Kubon & Sagner. P. O. Box 68, 34 01 08 - 8 00'0 Milnchen 34, 
GRF. Annual subscription: Vol. 89, 1984 (4 issues] DM 87,-. 

© Academia, Praha 1984 



Cena 10 K~. 47303 

REDAKCNt POKYNY PRO AUTORY 

1. Obsah pi'tspliL'J:u. Sborn!k Cs. geografieke 
spolei!nosti uvel'eji\uje pdvodn! prAee ze v!:eeh 
odv1!tv! geografle a i!IAnky soubornl! lnformu
jle! 0 pokroe!eh v geografii , 0 problematiee 
~kolske geogl'afie, dAle kragl zprAvy osobnf, 
zprAvy z vMeek~ch a pedagogiek~eh kon
feren c!, zprAvy 0 ~innosti ustavO domAeleh 
i zahranl~nleh, vlastn! v~zkumne zprAvy 
a zprAvy referativn! [zpravidla ze zahrani1!n!eh 
pramenO ), reeenze v~znamn1!j!:!eh geografjek~eh 
a pl'lbuzn~eh prae! a pl'!spl!vky t~kalle! se ter
minologieke problematiky. 

2. Technick~ vlastnosti rukopisu. Rukopis pl'ed
klAdA autor v originAle r u hlavnleh 1!lAnku 
s jednou kopll ) jasni! a stru~ni! stylizovany. 
Jazykovi! sprAvny, upraveny podle ~s . stAtnl 
normy 880220 [Oprava rukopisu pro knlhy, 
~asopisy a ostatnl tiskopisy). Origi nAl mus! 
byt psAn l1a stroli s ~ernou neopotl'ebovanou 
pAskou, volny okraj zleva 3,5 em, zprava 1 em, 
shora 2,5 em a zdola 1,5 em. Rukopisy neodpo
v!dajlC! norml!, neuplne, s nedokonal~mi eitaee
ml (viz bod 5), nadmi!rneho rozsahu apod. mo
hou b~t trvale odlo~eny a pokud autor fAdA je
lieh vrAeenl, je tl'eba, aby si je vyzvedl 'osobni!. 
Pl'ijfmajl se pouze uplne. v~emi nAle~itostmi 
(t). obrAzky, texty k obrAzkOm, seznam litera
tury upraven~ podle bodu 5, resume apod.) 
vybavene rukopisv. Pouze abstrakt (u hlavnleh 
~IAnku a Rozhledu) . ookud jel nedodA autor ve 
vyhovujlc!m stavu, obstarA redakee. 
3. Clzolazy~na r~sumd. K pOvodnlm praerm 
v ~eskem nebo slovenskem jazyce pl'ipoji 
autor strul!ne [1-3 strAnky) resume v rusk~m, 
anglickem nebo ni!meekem, vyjime~ni! 00 doho· 
di! s redakc! v jinem svi!tovem jazyce. Text resu· 
me dodAva zasadni! sou~asni! s rukoplsem, 
a· to primo v clz!m jazyee. 
4. Rozsah r ukopisu. OptimAlnl rozsah hla vnlch 
~IAnku je lO-15 stran str<ljopisu, v fAdnem 
pfipad1! vllak nesm! pl'esahovat 25 stran textu 
v~etni! liter,atury, cizojazy1!neho resume a vy
sviltlivek pod obrazky. Je tl'eba, aby cel~ ruko
pis byl takto serazen a prubi!~ni! strankovAn. 
U pl'lspevku do rubriky "ZprAvy" a "Literatu
ra" se predpoklAda rozsah 1-3, vyj lme~n1! do 
5 stran strojopisu a pi'lpadne Ilustrace. 

5. Bibliografick~ cit ace. Puvodnl pi'fspi!vky a 
referativnl zprAvy mus! b~t doprovazeny se· 
znamem pou~it~ch literArn!ch pr,amenu, sera· 
zen~oh abecedni'j podle pl'ijmen! autoru. Ka~da 
bibliograficka citace mus! b~t up InA a pl'esnA 
a musi obsahovat tyto zakladn! udaje: pri· 
jmen! a jmeno autora (nebo jeho zkratku), 

rok vydanl prAce, naze v casap'su (n e!co edite) . 
ro~n!k, ~lslo , po~et strano wisto vydAnl. . U knih 
se rovni!l! uvAdl celkov~ po~et stran, nakla· 
datelstv! a mlsto vydanl. Doporu~ujerre do· 
drl!ovst pol'ad! udajO a interpunkci podle ti!ch· 
to pl'lkladO : 
a) Citace ~asopisecke prAce: 
BALATKA B., ,sLADEK J. (1980) : Neobvykle 

rozln~en! srA~ek na uzemi Cech v kvi!tnu 
1976. - Sbornlk CSG S 73 :1:83-86. Acade· 
mia, Praha. 

b I Citace kni~ni publikace: 
KETTNER R. (1955): V!:eobecna geologie IV . dil. 

Vn1!j~! geologicke slly, zemsky povrch 
2. vyd., 361 str., NCSAV, Praha. 

Odkazy v textu. - Odkazuje-li se v textu na 
DrAci jineho aut ora (nap!'. Kettner 1955 J. 
musl h~t tato prAce uvedena v plnem zn~nf 
v seznamu liteI"atury. 

6. Obra zky. Perokresby musl b9t kresleny bez· 
vadnou ~ernou tu!:! na kladfvkovem nebo pau· 
7.Ovaclm paplfe v takove velikost i. aby mohly 
b~ t reprodukovAny v pom1!ru 1:1 l1ebo 2:3 . 
Pfedlohy v1!t!:lch rozm1!rO, ne~ je formA t A4 . 
se nepl'ijfmal!, nebo jen v~lime~n~ po pl'edcho· 
zi dohod1! s redakel. 
Fotografie formAtu 13 x 18 cm (popi'. 13x13 cm) 
mus! b~t technicky a kompozi~n1! zdal'ile, do· 
konale ostre a na lesklem papffe. 
V rukopisu vysv~tlivek ke ka~demu obraz· 
ku musl b~t uve,den leho pOvod (lmeno autora 
sn!mku, mapy, sestavitele kresby, pop!'. odkud 
Ie obrAzek pl'evzat apod.). 

7. Korek tury. AutorOm ,h lavnich ~IAnku zas[lA 
redakce jen sloupcove korektury. Zm1!ny proti 
puvodn!mu rukopisu nebo dopli'lky Ize reslJek· 
tovat jen v mimoMdn~ch pl'lpadech a jdou na 
u~et autora. Ke korekturAm, ktere aut or nevrati 
v potadova ne Ihut1!. nemute b~t z technic, 
k~ch duvodu p!,ihll!dnuto. Autor je povinen 
pou~ivat v~hradn1! korekturnlch znamenp.k 

, podle es. stAtn! normy 880410. 

8. HonoraFe, separatnl otisky. Uvei'ejn1!nt'i pi'l · 
sp~vky se honorujL Redakce rnA pravo ode~!st 
z autorskt'iho honorAl'e p!'lpadne nAklady na 
opravu nedokonaleho rukopisu ~i obrAzku. Au· 
torum hlavnich ~IAnkO posllA redakce jeden au
torsk~ v~tisk ~!sla oasopisu. ZAda-Ji autor se· 
paraty (zhotovuj! se pouze z hlavn!ch 1!lAnkd 
a v pol5tu 20 kusu). za~le jejich objednAvku na 
zvla~tnim papl!'e nejpozd~ji se sloupcovou ko-. 
rekturou. SeparAty rozesilA po vyjiti I5lsla sekre
tariAt Cs. geograficke spole~nosti. Na pf!kop1! 
29 , Praha 1. Autor je proplAcl dob!rkou. 

Pl'!sp1!vky se zaslla jl na adresu : Redakce Sbornlku Cs. geograficke spole~nosti, Vodi~kova 40, 
psC 112 29, Praha 1. Telefon redakce 246246. 
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