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WATERSHED APPROACH IN TERRITORIAL MANAGEMENT
AT THE LOCAL LEVEL

Article integrates the concepts about the watersiygatoach, territorial management and the use of ®I3s in the system
of environmental management at the local levelriéf betrospective review of the use of the watersdygoroach in applied geog-
raphy is presented. Advantages of the approachbliirgy the problems of natural resources are diseds Attention is focused on a
number of assumptions that justify the importarfcthe approach in environmental management atdialllevel. Some aspects of
the use of GIS for the implementation of the apginda the territorial management are considered.
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Bimaniii Bepexcnuii. BACEHHOBHH ITIIXIT Y TEPUTOPIATBHOMY YITPABJIIHHI HA MICIIEBOMY PIBHI.
Cmamms inmezpye yagnenns npo daceiinosuii nioxio, mepumopianvhuil meneoxcmenm ma guxopucmanus I'IC-incmpymenmapiio y
cucmemi NPUPOOOKOPUCMYBAHHA HA Micye8omy pigui. Tlo0ano KopomKui pempocneKmueHull ananiz UKOPUCMANHA DACelH08020
nioxo0y 8 KOHCHMPYKMUBHO-2€02pa@iuHux 0ocniodcennax. Posensioaiomscs nepesazu nioxody npu eupiuienti npobiem euKOpUCman-
Hs nPpUpOOHUX pecypcis. Axyenmyemuca yeaza na HU3Yi 6UXIOHUX NOA0JICEHL, WO 0OIPYHIMOBYIOMb GANCIUBICIb NIOX0OY 6 YNPAaBIiH-
Hi NPUPOOOKOPUCTYBAHHAM HA Micyesomy pieHi. Posznsoaiombca Odeaxi acnexmu eukopucmanna I'IC ona peanizayii 6aceiinogoco
nioxo0y 6 mepumopianbHOMy YRpAGiHHi.

Knwuoei cnoea: 600036ipnuii baceiin, dacelinoguti nioxio, mepumopianrbHuli MeHeONCMeHm, 2eocucmema, aHmMpono2eHna
mpancgopmayisa oosxinas, I'lC.

Bumanuii Bepexcnoii. BACCEHHOBBIH ITOJX0J B TEPPHTOPHAIbPHOM YIIPABJIEHHH HA MECTHOM
YPOBHE. Cmambs unmezpupyem npeocmagieus 0 6acceiinogom nooxooe, meppumopuaibHOM MeHeod CMeHme U UCHOIb3068aAHUU
T'UC-uncmpymenmapus 8 cucmeme npupoOOnOIb308AHUS HA MeCmMHOM YposHe. [Ipedcmasnen kpamkuii pempocnekmuseHwlii 0030p
UCNONBL306aHUA 6ACCEH08020 NOX00A 8 KOHCMPYKMUHO-ceoepaguueckux ucciredosanusax. Paccmampusaiomes npeumywecmea
no0x00a npu pewieHuu npoobrem UCHONb308AHUS NPUPOOHBIX Pecypco8. AKYeHMUpyemcs GHUMAHUe HA UCXOOHBIX NOJIOXHCEHUll, 000C-
HOBLIBAIOWUX 3HAYUMOCTb NOOX00A 6 YHPAGIeHUU NPUpPOOONONb306aHUeM HA MecCmHoM yposHe. Paccmampueaiomes nexomopoie
acnexmul ucnoavsosanus I UC ona pearuzayuu b6acceiinogozo nooxooa 6 meppumopuaibHOM YRPAasieHuu.

Kniouesvie cnosa: 6ooocbopnuiii baccelin, 6acceiinogulii n00X00, MEPPUMOPUATLHBIL MEHEOICMEHM, 2e0cucmemd, aHmpo-
nozennas mpaucgopmayus oxpyscaioweti cpeost, [ UC.

Introduction. Currently, there is "isolation" of
geography from the practice of solving of urgerlpr
lems of territorial management. Despite the faeat the
geography provides a comprehensive study of presess
in the system "nature-economy-society" and deattuex
sively with the objects of study, which are compénd

watersheds are considered as integral natural rsgste
Currently, the watershed approach is devoted aidenrs
able amount of scientific researches in varioukldief
knowledge. Despite the fact that the watershedthad
elements of its structure traditionally investighta hy-
drology, watersheds are increasingly acquiringstia¢us

heterogeneous, such as watersheds, geographerst do nof the object of study of landscape science [3fk] a&p-
always realize these achievements in solving ofifipe  plied geography[6]. With the advent of the scientific
tasks. The way of overcoming these problems isafise and practical direction agerritorial management[7]

the watershed approach and geographic informagien s watersheds become important territorial units of¥ien
tems (GIS) in the system of territorial managem&is ronmental management [8-10]. Territorial management
provides to modern geography more pragmatic contenthas been traditionally considered as a set of piures

and is an effective tool to support managements®ti
making.

The main goal of articleis to inform the general
public of geographers about the importance andflisne
of the watershed approach of territorial managenag¢nt
the local level, in particular, when using GIS.

Watershed approach in geographical studies
Watershedapproachcan be considered as a methodol-
ogy for research in the geosciences, and as assefie
principles for the implementation of environmentzn-
agement. The basis of the approach is the posatiaut
the continuity of geographical environment, whehme t
main integrating factor is the surface runoff [Ij. ac-
cordance with the watershed approach, the spatiad-s
ture of geographical environment is representea ss-
tem of watersheds, which dynamic unity determingd b
the unidirectional nature of matter transfer bynpament
and temporary streams.

Beginning from the works of Robert Horton [2],

© Berezhnyi V., 2015

70

for the analysis of the territory, revealing itsusture,
ecological condition, dynamics and prospects ofettev
opment, optimizing the objects placement, tacteadi
strategic planning [7].

Implementation of the watershed approach in a
constructive geography and environmental management
has gone through a number of stages [11]:

1. Criticism of the description and collection of
geographic information on the administrative terl
units, introduction of geographical researches atunal
areas, the role of which are better suited watelshe

2. Holistic analysis of the aqueous and landscape
component of the watershed; analysis of the wateseo
links with slopes and valleys part of the watershed
emergence of science-based programs of the intercon
nected use of water and land resources.

3. Study of watersheds in order to optimize the
environmental management, understanding the water-
shed as a part of natural and economic system|/ateve
ment of researches of cross-border processes lmsed
the watershed approach (based on the appearanbe of
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water and basin directives of international levwstierna-
tional programs of harmonization of the watersheds
vironment).

Watershed as a territorial unit of land use man-
agement. Territorial management on tapological level
[12] that in the spatial extent correspondsvitagershed of
small rivers is understood as the most relevant for the fol-
lowing reasons:

1. Just at this level the state of watershedsés th
most vulnerable to external anthropogenic impact;

2. Territorial management at the local level pro-
ceeds not from an abstract model representatiates, "
tached" from the real terrain, but takes into aotdts
smallest features (at level of terrain mesoformd ale-
ments of landscape structure, individual farms &mel
slightest changes in land use);

3. Exactly at the level of the small river wateishe
both intrinsic and extrinsic factors of geosituatig13-15]
are simultaneously tracked, so it is possible toyoaut a
joint study of these factors without changing tipatsl
coverage.

4. Exactly at local level the nation-wide strategy
and policy decisions acquire a specific projechiri§"”,
including financing. The last, along with a lackedfperts,
is a limiting factor in the implementation of mapnpjects.

5. In any territory, the small rivers and their erat
sheds are the vast majority. In this case, watéresergy
resources of the small rivers can be estimated aply
proximately, because hydrological observationscarded
out on them very limited. The key quantitative emitins
for the classification of rivers as small, mediund darge
are the length of the river and its watershed aea rule,
the group of small rivers includes rivers with thatershed
area no more than 2000 square kilometers. Thisuighty
equivalent to the area of the administrative distin
Ukraine.

The papers [8, 9] argue that it is possible to talk
about the watershed as an elementary unit of te ec

ing level.

6. Concentration roleeconomy tends to rivers in
connection with the ever-increasing importance afew
factor of production.

7. Reflection of watershembnfigurationg5] in ter-
ritorial organization of environmental managemeérttis
relates primarily to agriculture and forest managetn
water management, recreational and environmentiai-ac
ties.

Previous research of the spatial structure of lesed
within the watersheds of middle course of OskileRi[19]
allowed us to estimate characteristics of its vedied con-
figuration. The spatial distribution of the degafeanthro-
pogenic modification of the natural environment and
variety of ways to use the lands is strongly catesl with
the value of the distance from the watercourseei3ity in
general is growing towards the watercourse. Ao
genic modification of the environment has pulsathgr-
acter: it is significant in the case of locatiorthin the val-
ley of the village and, advantageously, decreassarts
the watercourse. The reasons for this are as fsilothe
increasingly important role of water factor of puation,
dominance throughout Ukraine of valley method dflese
ment, as well as the dependence of agriculturdetand-
scape structure, which accordingly is subject$gstem of
watercourses.

8. Unity of responsef the various subsystems of
the watershed on the changes of synoptic conditioias
land use on the territories of the correspondinglle

The watershed approach is an alternative in the
study of the territorial organization of differesectors of
the economy [11]. The results of these researchds a
evidence-based guidelines are the baseline infavmat
for decision making in management. Geographical as-
pect of using the watershed approach is to defieede-
gree of economic development of the territory and a
thropogenic modification of the environment, thgmee
of compliance (or adaptivity) of natural to anthoep

logical and economic management. We define a numbermgenic. The approach is also relevant in the rekeafc

of factors that contribute to the use of the wétedsap-
proach in the territorial management:

renewable natural resources.
Solving these problems is possible through the

1. Watershed is a geosystem of high degree of in-creation of attributive geographic databases amsutjh

tegrity [16, 17], the main function of which is to orgamiz
the movement of water and sediments in the forrsuof
face runoff. Characteristics of channel network tre
integral indicators of the state of the processesiing in
the watersheds.

2. Universality of watersheds continuous distri-
bution of watersheds by land area and the spatiahging
of any territory to the watersheds.

3. The decisive role of watershed topography or-
ganization in the formation of the morphologicalsture
of natural complexeld 8].

4. Objectivity of finding of the watershed bound-

GIS modeling of natural processes that occur invihe
tersheds.

One example of studies of the human impact on
watersheds is the identification of the degree tafirt
anthropization [20]. This takes into account theaara-
tios of land use types within the watershed anddie
gree of their transformative impact on the envirenm
GIS integrates watershed geoinformation model with
geographic information layers of administrativeriter
rial units, land use types, natural territorial qbexes,
etc. As a result of performing basic geoprocessing-
mands (Split, Erase) user can get the new outpygpo

ary on maps compared to some elements of landscapeal GIS-layers of natural and anthropogenic tetigto

structure that makes the watersheds more relialsiotial
units of management; andaturalnes of boundaries that

complexes: with the new values of the area and¢he
calculated values of quantitative attributes of G43-

makes the watersheds more suitable for environinentatures. Attribute values of the type "category" aewed

management than the administrative territorialsunit

5. Hierarchy This allows us to compare the water-
sheds on a complex of characteristics and use #seiso-
morphic models in the organization of land use anater
resource management on the territories of the sporel-
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with no changes. Thus we can obtain the percentaiges
areas occupied by different types of land use astdrd
mine the degree of their destructive influence imith
each specific watershed for further calculationaof
thropization.
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GIS performs procedures on spatial data to obtainwatersheds for organization of inventories of lails
information. These information systems are in most agriculture, forest and water management, recneatia
cases designed to reduce uncertainty, and hensepto  tourism. Along with the vector GIS objects, GDB may
port the adoption of the most appropriate, reasenatd contain raster data (digital elevation models, remo
cost-effective solutionsin a shortage of adequate sensing data), to which at any time can make tlvesie
amounts of baseline data, means, time and other resary queries to carry out the necessary analyddB G
sources. will not only reliably store data, but also providecon-

Elements of information services provided by venient method for continuously updating, sortingd a
specialists in the field of geography and geoinfatios processing of data in accordance with the "spagal
in the implementation of the watershed managementquirements" set by the customer in the form of tac$e
systems can be combined in the following groups per rules, «topologies» and the like.
formed sequentially: 4. Study of the territorial organization of landeus

1. Collection and automatic primary analysis of in the context of the watersheds, determinationt®f
data about natural and anthropogenic environmettieof  shortcomings, identifying ways to optimize the iterial
watershed. structure of agricultural lands. Relevant is toniify

2. Representation of data in the form of electronic ways of coordinated, integrated use of natural uess
maps, graphs and tables; creation of databasesmf g that provide the greatest economic benefit, as sggpdo

graphic data for watersheds. their limited mutually exclusive use.
3. Development and implementation of methods 5. Software solutions for the optimization of
of spatial data analysis and models of geoprocgssin business; spatial and temporal analysis and fotiegas
4. Spatial analysis, search for alternatives of eco of a condition of the geosystems of the watersheds.
nomic development in watersheds, definition of dleve Conclusions.
opment prospects of industries and enterprisesnaa- 1. Use of the watershed approach acquires spe-
tion of business processes, etc. cial significance in a constructive geography, stire
Further we give examples of the main compo- gating the natural and anthropogenic componentkeof
nents of the project of territorial management aradm- environment in a complex, in their entirety andeipa-
ples of specific tasks that can be solved on theishbat rable connection.
watershed management system. 2. In accordance with the watershed approach,

1. Research of adverse physical and geographicathe spatial structure of a geographic space issaacke
processes, in particular, geological and hydrolmgic system of the interconnected watersheds of difteren

those are relevant in the study of natural resopoten- ranks. Watersheds are complex heterogeneous geosys-

tial of the watersheds. This is because the lifhiise of tems regulating flows of energy and matter. Watedsh

a certain type of resource depends not only oalikty act as a united functional integer despite the iowrit-

to reproduce, but also from all adverse naturat@sees,  ponent structure.

which may be caused by the use of this resource. 3. Watershed of the small river is an elementary
Rational environmental management is a histori- cell of territorial management. This is facilitatbg the

cally relative category: at different stages of elep- benefits of implementing the watershed approach as

ment of the productive forces, natural resourcesesr compared to other territorial units: integrity, pasive

timated taking into account the technical capahikico- of the watersheds, geoecological role, hierarcéffec-

nomic feasibility and environmental justificatiororf  tion of the watershed configuration in the spatial
their use [21]. Geographical sense of "environmenta ganization of natural complexes and types of lasel u

management" and "natural resources" categoriekais t 4. The local level in the watershed system of ter-
they exist just for a certain area, it is an in&grart of ritorial management is the key: the nation-wideiter
territory, and cannot be separated from it [22]sess- rial development strategies are implemented at this
ment of natural resource potential provides spaiied- level.

ing that can be performed based on the watershed ap 5. Geographic information systems are designed
proach. to reduce uncertainty in management decision making

2. Numerical modeling of watershed topography GIS integrates models of the watershed topography
organization, modeling of erosion processes, mdfpho organization with other spatial data sets of ndtaral
ogy and morphometry of the topographic surface for anthropogenic environment to determine the current
assessing the sustainability of soil and for thaldsh- state and prospects for the optimization of land s
ment of areas suitable for farming. the watersheds.

3. Creation of geographic databases (GDB) of the
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Summary

Vitaliy Berezhnyi. WATERSHED APPROACH IN TERRITORIA L MANAGEMENT AT THE LOCAL
LEVEL.

Watershed approach, which today is primarily conedrwith water management, can be the spatial basie
territorial management in general. Despite somesoilved issues of implementation, the approach ialrnative
embodiment of the territorial organization of elvimental management.

Many researchers consider the division of thettasrion the river watersheds (i.e., basin strugtiz¢he most
reasonable. This is evidenced by the objectivitfirading of the watershed's boundary, and funcfipatial unity of
each of the watersheds as separate unit of sunfiacdf, and the object of land management. The nshel configura-
tion determines the territorial organization ofisbz population and economy are attracted bywhter objects. Wa-
tersheds of the small rivers are in such an exaetite that are the basis for their consideratisreritorial units of
geographical research and land management. Particoélevant is the local level of implementatioftthe watershed
approach, since the national programs of territaiéxelopment find their practical implementatio@etly at this level.

Watershed as a spatial object satisfies the regeinés for structuring of spatial information, armhde appro-
priately simulated by GIS tools.

Key words: watershed, watershed approach, territorial mamagé geosystem, antropogenic transformation of
environment, GIS.
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