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HUBERT KRIZ

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, i. e.
artificial interference with the water cycle in the landscape as well as
changes in water resources caused 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 productlon 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
branches (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 and 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 the point 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 activines above all the water
management.

Characteristic of the geographical approach to the solution of water
arid water resource problems in the system of the human environment
apart from the regional view is also the study of the time variability and
the connections with other elements. The aim is not only to find the
correlations between water and other elements forming the system of .the
human environment but also their quantification and classification, and
if need be also representation in thematic maps. One of the significant
tasks is to determine the limit values of water resource ut111zat10n ‘consi-
dering the extent of damage caused by the human activities.

‘The ‘hydrogeographical research of the landscape must be based on
an_exact knowledge of the water occurrence .and the water  cycle. Tt
is necessary to find a number of important hydrologlcal ‘and other cha:
racteristics, e. g. quantitative and qualitativé data on the water body,
hydrologlcal regime, etc. With regard to the partlcularlhes of thé hydro-
logical system it is necessary for the charactéristics in queéstion to be
determined not only for the area under study but also for'the streams
running through this territory as well as for the, ground water flowmg
from or running off to the neighbouring-areas.

The optimal result of -the hydrogeographlcal landscape reaearch
should be a complete quantitative and qualitative charactemstics of all
parts of the hydrological cycle, especially of those that can .be used for
the needs of man, i. e. water resources. In fact-this form is often -repla-
ced by slightly simplified abstractly or materially realized systems™ (e.
g. physical or mathematical models) or balances in direct dependence
on the complete knowledge of the landscape on technical possibilities,
or advice of the compilers.

In Czechoslovakia .the. .hydrogeographical research was directed in
the last years to the elaboration of significant characteristics .of Wwater
resources- and the appraisal of their relationship to other. elements of
the .environmental system in some important - -areas (Northr Bohémia,
Ceskomoravska vrchovina — Bohemian-Moravian Uplands, the region
of Ostrava etc.). Most of them are studies carried out for.thé needs of the
territorial planning, some. of them meet the demands of .public. utility.
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. Nové Mlyny (dam) or the nuclear
power station in Dukovany, or the opening of new mines, etc.

In future the hydrogeography in Czechoslovakia should assist in sol-
ving significant problems related with the continuously increasing water
demand and with the negative impact on water resources. At present, the
solution to praoblems’ associated with the utilization of water resources
is of prime importance in Czechoslovakia. These systems represent the
systems of elements of the water management which are mutually rela-
ted-and form a whole serving the water management. Their purpose is
not only to find the water resources for the water management in the
primary spheres of water use but also the .amelioration of the watér
quality, the modification of the water runoff-conditions, favourable chan-
ges in the human environment, and a: number of other measures.

A thorough knowledge- of natural -and socio-econorhic conditions 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
socio-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, i. 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 shiould cooperate.
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Shrnuti

OUKOLY HYDROGEOGRAFIE PRI VYUZIVANI A OCHRANE VODNICH ZDROJO

V minulosti se hydrogeogratické prdce omezovaly prevdZn® jen na popis hydrolo-
gickych charakteristik vybranych Gzem!f a jejich vodnich dtvarl. V sou&asné dob& ji%
v nich prevaZuje hodnocenf problémd, které souvisejl se zm&nami Zivotnfho prostfedf
v disledku rdzngch &innost! &lov&ka. Jde zejména o komplexni posuzovdn{ umé&lych
zésahl do ob&hu vody v krajin& a zm&n vodnich zdroji zplsobenych touto &innosti. Me-
zi hlavni dkoly hydrogeografie rovn&¥ nédle¥i geografickd anal§za pf¥irodnich a socio-
ekonomickych sloZek Zivotntho prostfedf a syntéza dfl&ich poznatkd i z jingch v&dnich
obor®i, jakoZ i hodnocenf vzdjemnych vztahQ t&ch &initeld, které majf{ vliv na tvorbu
a vyuZivan{ vodnich zdrojl, pop¥fpadé& i jejich ochranu,

PFt geografickém posuzovani vody se pfFihlf?f k jejimu vSestrannému v¢§znamu
v systému Zivotnfho prostfedf a hledd se takové freSeni vznikl§ch problémil, které by
se co nejvice pribliZilo optimdlnimu zpl@isobu vyuZivdni a ochrany vodnich zdrojd, a to
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jak z hlediska jejich nerovnom#rného rozloZen! na ur&itém Gzem! a prom&nlivosti v ¥a-
se, tak i komplexniho vyuZivanf a také zachovanf pro uspokojovdni soucasngch i bu-
doucich potFeb lidské spolenosti. P¥iznatné pro toto geografické ¥eSeni problému
vody a vodnich zdrojll v systému Zivotnfho prostfedf je nejen regiondlni zamé&¥eni, ale
i studium &asové promé&nlivosti a vazeb na ostatnf prvky. Ukolem je nejen zji¥t&nf
vztaht a zévislostf mezi vodou a jingmi prvky, které tvo¥f systém Zivotnfho prostfe-
df, ale i jejich kvantifikace a klasifikace, pop¥fpad® i zndzorn¥ni v tematickfch ma-
péch. Jednim z vyznamngch dkol je téZ urfen! meznich hodnot vyuZitelnosti vodnich
zdrojd s pfihlédnutim ke stupni ohroZenf{ &innostf &lovika.

Optimélnim vysledkem hydrogeografického v§zkumu krajiny by méla b¢t tplné
kvantitativnf a kvalitativni charakteristika vSech &4stf ob&hu vody, zvla¥t& t&ch, které
jsou vyuZitelné pro potieby &lovEka, tj. vodnich zdrojd. Ve skutetnosti b§véd viak tato
forma Casto nahrazovadna v rizné mife zjednoduSengmi, abstraktn¥ predstavovanymi ne-
bo materidln& realizovanymi systémy (nap¥. modely) nebo bilancemi, v p¥imé zévislosti
na dplnosti poznatk@ o krajing, technickych moZnostech, pop¥ipad® i zdmé&ru zpraco-
vateld. .

V CSSR se hydrogeografick§ v§zkum zam&fil v minulych letech na vypracovavéa-
nf vyznaéngch charakteristik vodnich zdrojd a zhodnocenf jejich vztahu k jingym prv-
kiim systému Zivotnitho prostfedf v n&ktergch vyznamngch oblastech (severni Cechy,
Ceskomoravskd vrchovina, Ostravsko aj.}. Slo vesm#s o studie zpracované pro potieby
adzemnfho pldnovanf. Krom& toho byly vypracovdny i n¥které studie na zdklad® poZa-
davkl spolefenské praxe. Jde zejména o posouzeni zmdn hydrologick§ch a vodohos-
podafskgch pomé&rd, které zplsobf v krajin® ndkteré velké stavby, napf¥. vodni dflo No-
vé Mlyny & jadernd elektrdrna Dukovany, resp. vystavba novg§ch dold apod.

Perspektivnd by se mé&la v CSSR hydrogeografie uplatiiovat pfedeviim pti Feen!
néktergch zdvaZnych problémi, které souviseji s neustdlym rlstem pot¥eby vody a ne-
gativnim ovliviiovdnim vodnich zdrojd. V sou¥asné dob¥ se zatinad v {SSR prosazovat fe-
Sen{ t&chto problémil v rdmci tzv. vodohospodé¥sk§ch soustav, které pfedstavujl systémy
vodohospodéaFskgch prvkd spojenych vzdjemnymi vazbami v G&elovy celek. Zakladnim
pfedpokladem pro jejich vytvorenf a Gsp&3né pln&nf dkold je dostate¥nd znalost pki-
rodnich a socioekonomickych podminek pFfslu¥ného dzem!. Na jejich vypracovédni by se
md&la vgznamnou mérou podflet hydrogeografie.

( Address: Geograficky tstav. CSAV, Mendlovo ndm. 1, 662 82 Brno.}
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