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METHODICAL SUPPORT OF INTEGRATED MANAGEMENT 
OF WATER RESOURCES OF THE BASIN 

OF TRANSBOUNDARY RIVERS

Abstract. Based on the principles of reasonable, equitable and rightful use of water resources in accordance 
with the concept, adopted at the «Agenda of the 21st Century» at the UN in Rio de Janeiro and developed by the 
European Environmental Agency -  «DPSIR-analysis», as a method of systematizing the information and identifying 
the cause-effect connections in order to solve the problems of integrated water resources management in 
transboundary rivers, the system of integral criteria of geo-ecological restriction is justified, ensuring the restriction 
and prevention of the negative influence of transboundary impacts.

As an integral criterion for geo-ecological restriction, an indicator of the water availability curve taking into 
account climate change is developed, that is, the arithmetic average of the statistical series of the annual river flow, 
geomorphological schematization of the catchment area of the transboundary river basin, taking into account the heat 
and water availability of their landscape system, the maximum pollution of the river flow, territorial planning water 
use based on integrated parameters using climatic, geological and geo-morphological, hydrological and landscape 
factors, the ecological situation of the hydro-agrarian landscapes of the river basin catchment in “soil-plant-human” 
systems, the maximum permissible level of use of river basin water resources and ecological runoff, the available 
land resources of the river basin catchment and the ecological services of the river basin catchment, possible area of 
hydro-landscape systems in the catchment areas of river basins, a comprehensive assessment of environmental, 
economic and social damage caused by human activities.

Methodological substantiation of the criteria of geo-ecological restriction when using the water resources of the 
transboundary river basin, as a method of systematizing information and highlighting cause-effect relationships in 
order to solve the problems of integrated water resources management of transboundary rivers, covering all levels of 
the water use process from the formation and shopping of water resources and their watershed dispersal zones 
transboundary river basins can be used in the planning and implementation of integrated Water Management 
(IWRM).

Key words: water resources, transboundary rivers, concept, strategy, use, management, implementation, 
planning, integrated water resources management.

Relevance. To accelerate the transition to more sustainable methods o f developing and managing 
water resources, based on the principles o f reasonable, equitable and rightful use o f water resources in 
accordance with the concept adopted on the «Agenda o f the 21stCentury» at the UN in Rio de Janeiro, 
which is the fundamental norm of the legal regime o f transboundary waters, according to which every 
state o f the basin has the right within its territory to a reasonable and rightful share o f the benefits from the 
use o f the water o f this basin. At the same time, the degree o f equal use o f transboundary waters which is 
reasonable and fair should be determined by taking into account the comprehensive consideration o f all 
factors, including hydrographic, hydrological, hydrogeochemical and climatic conditions, as well as the 
use o f water resources in the past and present to solve the economic and social problems of each state,
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located in catchment o f river basins. One o f the factors in determining the reasonableness, equality, and 
justice is the degree in which the needs o f each state can be met without causing significant damage to 
other States within the catchment areas o f transboundary river basins. To solve this problem, it is 
necessary to form an integrated water resources management (IWRM) system for transboundary river 
basins, including mechanisms for organizing and jointly carrying out comprehensive measures aimed at 
reducing, limiting and preventing the negative influence o f transboundary impacts, which requires the 
development and justification o f criteria for geoecological restrictions that ensure the principles of 
reasonable, equitable and rightful use o f water resources in accordance with the concept adopted on the 
«Agenda of the 21stCentury» [1,2,3].

The goal of the research is to develop the methodological support for planning and implementing 
the integrated water resources management in the transboundary river basins based on qualitative and 
quantitative integral criteria o f geoecological restrictions, allowing the implementation o f the principles of 
reasonable, equitable and rightful use o f water resources in accordance with the concept adopted on the 
«Agenda of the 21stcentury».

M aterials and research methods. The geoecological restrictions in the integrated water resources 
management o f transboundary rivers are understood as the requirements and criteria for the 
environmentally acceptable use of the natural-resource potential o f the catchments of river basins, 
confirming the preservation o f the sustainability and sustainability of the natural system, their 
environmental and resource-generating functions.

To substantiate the integral criteria o f geoecological restrictions in the integrated water resources 
management o f transboundary rivers and their systematization, were used a concept developed by the 
European Environmental Agency «Driving force-Pressure-State-Impact-Responsibility»-DPSIR-analysis, 
as a method of systematization of information and the allocation o f cause-effect relationships in order to 
solve environmental problems [European Environment Agency,1999] [4].

Research results. For balanced use o f water resources o f transboundary rivers, when planning and 
implementing IWRM, it is necessary to ensure the principles o f reasonable, equitable and rightful use of 
water resources in accordance with the concepts adopted at the «Agenda o f the 21stCentury» at the UN in 
Rio de Janeiro, which requires solutions:

2. Geomorphological schematization o f the catchment area o f a transboundary river basin taking into 
account the heat and water supply o f their landscape system [5], possibly using the energy or work 
performed by the groundwater flow in the following form:

AE = Ai = mi - g -AH = mt - g -A; .

where A E -  change in energy at the site A H  ; A H , A ; - excess o f the surface o f the earth above the
shore, m; m г -  average mass o f underground water; g- acceleration o f gravitational force.

2. Based on the long-term data o f the hydrogeochemical regime and nutrient in the water resources of 
the transboundary river basin, an assessment o f the quality and water pollution index of the environmental 
requirements o f the fisheries and drinking water use [6], that is, methods based on the use o f complex 
indicators, that is, determining the limits o f permissible changes (ПДИ), are widely used to assess the 
quality of water resources and the ecological state o f aquatic ecosystems in water management practice
[7], threshold o f critical action (ПДВВ) [8], maximum permissible concentration (ПДК) [8], 
hydrochemical pollution index (ГЗВ) [8], as well as methodological support N.G. Bulgakov [9], 
V.P. Yemelyanova [10], T.N. Moiseenko [11], V.V. Shabanov [12] and M.ZH. Burlibaev[13].

At the same time, to assess the quality o f water and the ecological status o f water bodies in the river 
basin, it is estimated using the method of V.V. Shabanov, using the coefficient o f maximum pollution 
( K  п з ) [12]:

i N  C .
K пз = —  Z -----i----- 1,

П  N  l =1 П ДК i

where i -  water pollutant number; N  - amount o f substances taken into account; П Д К ; - maximum 

allowable concentration of substances taken into account; Ci - actual concentration o f substances taken
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into account; K пз  - coefficient o f maximum pollution, characterizing the quality o f water, the state o f the 
water body of rivers and its water economic value, which are assessed according to the classification of 
water quality.

As structural characteristics o f ecosystems, indicators o f the species, size, trophic structure, flow 
structure can be used. For the quantitative characteristics o f the structure most often used different indices, 
among which the most often - the Shannon index ( H ) [14]:

H  = £  (N i / N ) • lg 2 (N  / N ) ,

where: N i - numberi - i-th species; N  - number o f all species.
3. Territorial water use planning based on integral parameters using climatic, geological, 

geomorphological, hydrological and landscape factors determining the ecologically acceptable limits for 
using the natural resource potential o f the catchment area o f a transboundary river basin are determined 
taking into account the geoecological restrictions proposed by Zh.S. Mustafayev and with co-authors

1 И у

[15,16]: lower threshold o f maximum permissible level o f water demand ( О р  ) -  transpiration of

plants, ensuring the formation o f biological masses (T) and the upper maximum permissible level o f the

norm of water demand ( О вр р х ) -  ecological norms o f water needs of agricultural land ( О р  ),providing

targeted regulation and management o f soil-forming processes on irrigated lands [22], and the biological 
irrigation rate ( О р ) are determined on the basis o f the bioclimatic method proposed by N.V.Danilchenko

[17]: E v = E o • K o • R q (where K о - microclimatic coefficient; K q - biological coefficient), that is 

О р = E v  -  (Oc ± g  + A W ) , where AW - productive moisture in soil, mm.

4. On the basis o f indicators o f anthropogenic impacts, that is, demographic, industrial and 
agricultural, characterizing economic activities, the assessment o f anthropogenic load on the catchment 
area o f the river basin [18,19,20], can be used the generalized indicator ( К т р), which is determined by 
the formula [19]:

К кт = П  K j.
iЬ =i i

where K i = exp(- K i )- relative values o f the level o f anthropogenic load on the catchment areas o f river

basins or the coefficient o f anthropogenic activity [19].
To assess the level o f anthropogenic load on the drainage basin o f transboundary rivers, was used the 

indicator o f A.G. Isachenko, putting them in the form of a coefficient ( R j ),characterizing the ratio of the 
individual actual technogenic load to their optimal value, which is taken as the level o f the average load, 
that is, [20]:

- coefficient ( К гп л ), characterizing population density: К™11 = П опт / Пфа к , where П ф ак  - actual

population density, person/sq.km; П опт - optimal population density, which corresponds to the level of 
average load, person/sq.km;

- coefficient ( R п ), characterizing the density of industrial production: R п  = ПРопт / ПРфа к , 

where ПРфак  -  actual density o f industrial production, thousand dollar/sq.km; ПРопт - optimal density 

o f industrial production, which corresponds to the level o f average load, thousand dollar/sq.km;

- coefficient ( К р а ), characterizing the plowing of natural landscapes: R p a = Fp^^^1 / F pac  , where

F -  actual plowing o f natural landscapes, % ; Fp^^C;1 - optimal plowing of natural landscapes, which 

corresponds to the level o f average load, % ;
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- coefficient ( K ^ -u e ), characterizing the density o f livestock loading: K ' ^ ue = N Отт / N :

where -  actual density o f livestock loading, conventional heads /sq.km; N ОПТ - optimal density of

livestock load, which corresponds to the level o f average load, conventional heads /sq.km.
At the same time, the total techno-genic load on the catchment areas o f river basins was determined 

as the square root o f the product o f the relative values o f the level of certain types o f anthropogenic loads, 
as a result of which a generalized integral indicator can be obtained(К т н Characterizing the result of 
human activity[20].

5. Based on the indicators of anthropogenic activity, the assessment of the ecological situation of the 
hydro-landscapes o f the catchment area of river basins in the systems «soil-plant-man» [22,23] can be 
done as follows, first consider the natural environment at the regional or local level, zoning by activity, not 
changing significantly on a spatial-temporal scale using the above negative reaction factors for humans -

NR = NRi / NRmax and its habitation environment - nr = n r  /  nrm ax  [22,23]:

- for human NR = Z  _ i  - qx
v 1 )

Z s  (k ) ; 
1

- for its habitat nr = Г_ е в + q x '

v _ p e  )
Z  P -s ;  (k) , 
1

where _ i  - the degree of contamination with chemicals o f potable water for the supply o f the population; 

_ ее - level of river water use for irrigation; _ р е - the level o f use o f return water for irrigation; 

s i - private parameters o f the deterioration o f the properties o f the components o f the natural system (for 
humans, this is the dynamics o f diseases associated with the consumption of polluted water and air 
pollution- s ; (r) ,  for soil, plants, and crops - the content o f toxic salts in the soil, for groundwater - an 
increase in their mineralization and level - s ; (k )); p  - correction factor (for soil and groundwater P = 1, 

for agricultural crops P  > 1); q x  - the intensity o f the entry o f toxic chemicals and nitrates into the soil 
and groundwater.

геThe intensity o f the entry of toxic chemicals and nitrates into the groundwater ( qx  ) and into the soil 

( qn ) estimated by empirical dependencies [22,23]:

qxe = 1 -  q }l ; q n = exp[ - (a- qw  + 1 -  ̂

where a  -  constant, depending on the type o f toxic chemicals; q w  - intensity o f infiltration nutrition (in 
shares from the norm); Rф - infiltration resistance, which is determined by the formula: Rф = 1/ f m , here

f m  -  relative area occupied by soils with low soil thickness.
6. Assessment o f the maximum allowable level o f water resources use o f the river basins and 

environmental flow, that is, disposable water resources for use in sectors o f the economy [30].
For the environmental and economic justification o f the maximum permissible level o f use of natural 

resources in the context o f anthropogenic activity, a retrospective analysis o f the state o f the components 
o f the natural system and a long-term forecast o f the expected consequences from the impact o f various 
measures on them are necessary. As an integral indicator o f assessing the environmental and economic 
efficiency o f the complex use o f natural resources, the total effect ( Z (x) ) can be used, which can be 
determined by the following formula [24]:

Z(x) = Z n (x) -  Z э (x) -  Z эк (x) -  Z c (x) -  3 T - B t ,
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where Z n (Pn ) -  total profit o f the natural-technical complex; Z n (x) = Z n (Р п Pn (x)) ; Z n (Pn (x))

natural complex profits in natural conditions; Z э (х) = Z э (P э -  Р э (х ) ) ; Z 3 (Рэ ) -  economic damage 
from the deterioration o f the quality parameters o f the natural-technical system; Z э (Рэ (х)) -  costs 

required for qualitative improvement of environmental parameters; Z эк (Рэ к ) -  environmental damage 
from the deterioration o f the quality parameters o f the natural-technical system;

Z  эк (х) = Z  эк (Р эк -  Р эк (х)); Zэк (Р эк (х)) - costs necessary to improve the ecological conditions o f the 
environment; Z c (x) = Z c (Рс -  Pc (x ) ) ; Z c (P c ) -  social damage from the deterioration o f the quality 
parameters of the natural environment; Z c (Pc (x)) -  costs o f improving the social conditions o f the natural

environment; Bt = (1 + e)t -  the coefficient o f reduction in time of multi-time costs or discounting; 
t -  calculation step number; е -  efficiency coefficient; З Т  -  society's costs for the implementation of 
environmental management systems.

On the basis of the Hurwitz criterion, it is possible to present a model o f the design value o f the 
coefficient o f the ecological and economic activity o f society when using natural resources.:

R ^P  = %• к т ах + (1- A ) • R m in , гдеК ; а х  -  the maximum possible value o f the coefficient of

economic sustainability of the natural system of the river basin; r ; ™  -  the minimum value o f the 
coefficient o f economic sustainability of the natural system o f the river basin; A - empirical coefficient; 
A = 1 -  А Э , here АЭ -  ecological state o f the natural system o f river basins [24].

7. Based on the principles o f reasonable, equitable and rightful use o f water resources of 
transboundary rivers, distribution o f available water resources for use in economic sectors in the interstate 
level, in the administrative regions and districts [25] can be used the coefficient o f available land 
resources( R 3p j ) o f the catchment area o f the river basin in the section o f facies, which is determined by

the formula [25]:

= R 3pi • (Woi -  AWc^ ) ,

where Woi -  the volume of water resources o f river basins, cubickm; WC3i - the volume o f guaranteed 
sanitary-ecological water resources o f river basins, ensuring the environmental sustainability of the natural 
system in the lower reaches.

8. Using the climate index o f productivity o f landscapes D.I.Shashko [26], determine the natural and 
potential bioclimatic potential o f geomorphological facies o f the catchment area o f transboundary river 
basins using the system of «export-import» environmental services o f water resources within the 
framework o f interstate water distribution [21], i.e. the coefficient o f ecological services o f the catchment 
area o f river basins, ensuring the balancing o f the biological productivity o f hydroagrolandscapes in the

context o f anthropogenic activities value, which is determined by the formula: R fa i = 1 -  (Бкфi / Б^ф ^) и

n
2  Кбт = 0 ^  const [19,25]. 

i =1
At the same time, the volume of water resources( W i) for the provision o f environmental services in 

order to increase «natural capital» ( Е П К ) to potential natural capital ( П П К ) from the standpoint o f the 
biological productivity o f the plant and soil cover o f certain landscape classes or catchment areas o f river 
basins is determined by the formula [19,27]: Wq^ ^ u^  = RQkj • WQm.

9. Based on the biological and ecological water requirements o f vegetation and soil cover of 
landscape systems and disposable water resources in the context o f geomorphological facies o f the 
catchment area of transboundary rivers, determine the maximum possible area o f hydro-landscape systems 
[28] taking into account the lack o f regulation and over-regulation o f the river flow, because o f the level of 
rational use o f river flows also depends on them, taking into account the intra-annual natural rhythm of 
their formation:
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- in the unregulated zone, on the one hand, as indicators allowing to determine the maximum 
allowable( Fnd0 )and optimum( F00) area o f irrigated land is the discharge o f the river’s available flow 
( Qra ; , cubic m/sec), i.e. the difference of natural discharge ( Qo; , cubic m/sec.) and ecological flow of the 
river ( Q3j ,cubic m/sec.), and on the other hand, the norms o f specific water requirements o f the plant 

( q p i , cubic m/sec. or l/sec. per 1 ha) and soil( qn; , cubic m/sec. or l/sec. per 1 ha) covers formed in as a

result o f hydro-landscape systems in the watersheds o f transboundary basins;
- in the zone o f flow regulation, on the one hand, as indicators allowing to determine the maximum 

allowable ( Fnd0 ) and optimal ( F00) area o f irrigated land is the volume of the river’s disposable flow 
( Wra ; , cubicm), that is, the difference o f natural ( Wo; ,cubic m) and ecological ( W3j ,cubic m) volumes of 

the river basin, and on the other hand, the norms o f water requirements o f the plant ( O p ; ,  cubic m/sec.or

l/sec.per 1 ha) and soil covers ( On; ,cubic m/sec. or l/sec. per 1 ha) of agricultural lands, formed as a result 
o f hydro-landscape systems in the catchment areas o f transboundary basins.

In the zone of unregulated flow o f river basins, the maximum allowable area of irrigated land ( Fnd0 ) 
is determined by the following formula:

max max 
= (Qoi -  Qsi ) - K ac n

Fndo = max ‘Пкпд,
qp i

And the optimal area o f irrigated land( F00) is determined by the following dependence:

//-.max n max>, ^
’oi Q3 i )- K acrr _  —oi____

F00 = max  ■Лкпд
qni

where Fnd0 - maximum allowable area o f irrigated land, ha; F00 - optimal area o f irrigated land, ha; - the 
natural flow discharge o f the river, cubic m/ha; - ecological flow discharge of the river, cubic m/ha; 
qpi - the norm of specific water requirements o f agricultural land cover, cubic m/s or l/s; qn ; - the norm

of specific water requirements o f the soil cover o f agricultural land, cubic m/s or l/s; г/кпд - the efficiency 
of the water system; К ас  - coefficient o f synchronization o f river discharge and the norm of specific water 
demand for agricultural land, which is determined by the following expression:

n
Z  K aci

jr _ i =1____К ас = ,n

where n -  the number o f months in the vegetative (considered) period; K aci - coefficient of 
synchronization of river flow and the rate o f specific water requirements o f agricultural land and the i-th  
month o f the growing season (considered) period, which is determined by the following dependencies:

K aci = [(Qrai / Q m ^ ^ p i  / q^ ; K aci = [(Qrai / / qm aX] ,

where Q m ax -  the maximum value o f the natural flow of the river in the vegetative (considered) period, 

cubic m/sec.; qmax - the maximum norm o f specific water demand for vegetation cover o f agricultural
p i

land within the growing season, cubic m/sec.; - maximum norm of specific water demand for soil

cover o f agricultural land within the growing season, cubic m/sec.
In the zone o f regulated flow o f river basins, the maximum allowable area o f irrigated land( Fnd0 ) is 

determined by the following formula:
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( w ™ax -  w m ax) • K ac

Fndo = ..ш ах  ' Лкпд,
P l

and, the optimal area o f irrigated land ( F00 ) is determined by the following dependence:
//-.max л шахч v  

F ((Qol -  Q3 i ) • K ac  „  ,
F00 = п шах ' Лкпд

m
where Frid0 - maximum allowable area o f irrigated land, ha; F00 - optimal area o f irrigated land, ha;

Qol - natural flow discharge o f the river, cub.m/s; Q 3 j - ecological flow o f the river, cub.m/ha;

Q m ax - water requirement o f vegetation cover o f agricultural land, cub.m; Q m fX - water demand o f soil

cover o f agricultural land, cub.m/s or l/s.
At the same time, the coefficient o f synchronization of river flow and the norm of specific water 

demand for agricultural land o f the i-th month o f a growing season (considered) period is determined by 
the following dependencies:

Kaci = [(Qrai / QmaX)/(Q Р г / Q ^ ; K aci = [(Qrai / Q ^ c / Q m ^ ] ,

where Q m f X -  the maximum value o f the natural flow of the river in the vegetative (considered) period, 

cub.m/s; Q ш ах - the maximum water requirement o f vegetation cover o f agricultural land within the 
p i

growing season, cub.m/s; Q m ^X - the maximum water requirement o f soil cover o f agricultural land

within the growing season, cub.m/s.
10. Comprehensive assessment o f environmental, economic and social damage from anthropogenic or 

economic activities associated with the use o f natural resources for the sustainable development of 
economic sectors is determined by the method o f Zh.S. Mustafayev [29], where economic (Э), socio
economic (ЭС) and social (C) damages are distinguished:

Ущ = Э + ЭС + С = (Эс + Эп + Эл  + Эв ) + (ЭСз + ЭСп + ЭС0  ) + (С3 + Сп + Сж ) ,

where Эс - losses due to shortfall in production; Э п  - losses from the reduction o f the quality o f products; 
Э л  - costs o f eliminating pollution; Эв - the cost o f restoring or maintaining the normal state o f the 
environment; ЭС3 - losses in health care and social security due to increased incidence; ЭСп - losses due 
to migration caused by environmental degradation; ЭС0 - the cost o f additional rest required due to the 
unsatisfactory state o f the natural environment; С3 - - aesthetic losses due to the destruction o f the natural 
environment; С п  - psychological losses caused by unsatisfactory state o f rest; Сж  - losses caused by 
deterioration o f the ecological conditions o f life o f society members.

Thus, it should be noted that before planning integrated water resources management (IWRM) in the 
catchment area o f the transboundary rivers basin, it is necessary to answer a number of important 
questions about the necessity and feasibility of using them for sustainable development and ensuring the 
country's food security located in the catchment area o f the transboundary rivers based on the principles of 
reasonable, equitable and rightful use o f water resources in accordance with the concept adopted by the 
«Agenda o f the 21st century »at the UN in Rio de Janeiro, which require solving complex problems o f the 
rational and balanced use o f natural resources within the framework o f the applied methodological 
support.

Discussion of results. Thus, the developed and proposed system o f methodological support, formed 
on the basis o f the principles of reasonable, equitable and rightful use o f water resources in accordance 
with the concept adopted on the «Agenda o f the 21st Century» at the UN in Rio de Janeiro and developed 
by the European Environmental Agency «DPSIR-analysis», as a method of systematizing information and
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highlighting cause-effect relationships to solve the problems o f integrated water resources management of 
transboundary rivers, covering all levels of the water use process from the formation and storage o f water 
resources and their watershed areas o f transboundary basins can be used in the planning and 
implementation o f integrated water resources management (IWRM).
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ТРАНСШЕКАРАЛЫК; 0ЗЕН АЛАБЫНЬЩ СУ РЕСУРСТАРЫН ИНТЕГРАЦИЯЛЫЦ 
БАСЦАРУДЫ ЭД1СТЕМЕЛ1К НУСЦАМЕН ЦАМТАМАСЫЗ ЕТУ

Аннотация. Б¥¥-ныц Рио-де-Жанейрода кабылдаган «XXI гасырдын Kyh тэртiбi» тужырымдамасына 
сэйкес акылга конымды, тен к¥кылы жэне эдiл пайдалану кагидасы мен Еуропалык экологиялык агентпп 
эзiрлеген «DPSIR-талдау» к¥жаты негiзiнде акпаратты жYЙелеу эдiстемесi ретiнде карастыру аркылы 
трансшекаралык eзеннiн су ресурстарын бiрлесiп баскару мэселелерiн шешу жолдары карастырылган. 
Олардын арасындагы себеп-салдар байланысын ашып керсету аркылы трансшекаралык эсердiн зиянын 
шектеу жэне алдын алу максатында геоэкологиялык шектеудiн интегралдык сынак керсетшштер жYЙесiне 
негiзделген.

Геоэкологиялык шектеудiн интегралды eлшемi ретiнде климат eзгерiсiн ескере отырып, сумен 
камтамасыз ету кисыгынын кeрсеткiшi эзiрлендi, ягни eзеннiн жылдык агыны статистикалык катарынын 
орташа арифметикалык мэнiн, ландшафттык жYЙенiн жылу жэне ылгалмен камтамасыз етiлу дэрежесiн, 
шекаралас eзеннiн су жинау алабынын геоморфологиялык желiсiн, eзен агынынын шектелген ластануын, 
климаттык, геологиялык-геоморфологиялык, гидрологиялык жэне ландшафттык дэлелдеме негiзiнде 
к¥рылган суды пайдаланудын аймактык багдарламасынын интеграл eлшемдерiн, eзеннщ су жинау алабы 
гидроагроландшафттарынын «топырак-eсiмдiк-адам» жYЙесiндегi экологиялык жагдайын, eзен алабынын су 
ресурстарын пайдаланудын шектелген-мумшндж денгешн жэне экологиялык агынды eзеннiн су жинау 
алабындагы колжетiмдi жер корын жэне экологиялык кызметш, eзеннiн су жинау алабындагы 
гидроагроландшафттардын шектелген-мумкшдш ауданын, антропогендiк кызметтiн экологиялык, экономи- 
калык, элеуметтiк шыгынын кешендi багалауга арналган кeрсеткiштерiне негiзделген.

Шекаралас eзендердiн су ресурстарын пайдалануда геоэкологиялык шектеудiн сынак кeрсеткiштерi 
багалау эдiстемесiн, акпаратты талдау жэне себеп-салдарлык байланыстарды аныктаудын эдга ретiнде 
карастыру аркылы шекаралас eзендердiн су ресурстарын максатты баскару мэселесш шешу жолдары 
карастырылган. Шекаралас eзеннiн су жинау алабынын барлык денгешнде, ягни онын су агынынын 
калыптасуынан бастап, таралу алабындагы корлану аймагын камтуга арналган су ресурстарын интегра- 
циялык баскаруды жоспарлау жэне юке асыруда интегралдык кeрсеткiштердi пайдалану жолдары 
карастырылган.

Тушн сездер: су ресурстары, трансшекаралык eзен, т^жырымдама, стратегия, пайдалану, баскару, юке 
асыру, жоспарлау, су корларын интеграциялык баскару.
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МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ИНТЕГРИРОВАННОГО УПРАВЛЕНИЯ 
ВОДНЫХ РЕСУРСОВ БАССЕЙНА ТРАНСГРАНИЧНЫХ РЕК

Аннотация. На основе принципов разумного, равноправного и справедливого использования водных 
ресурсов в соответствии с концепцией, принятой на «Повестке дня XXI века» в ООН в Рио-де-Жанейро и 
разработанного Европейским экологическим агентством -  «DPSIR-анализ», как метода систематизации 
информации и выделения причинно-следственных связей с целью решения проблем интегрированного 
управления водными ресурсами трансграничных рек, обоснована система интегральных критериев геоэколо
гического ограничения, обеспечивающая ограничение и предотвращение негативного влияния трансгра
ничного воздействия.
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В качестве интегрального критерия геоэкологического ограничения разработан показатель кривой 
водообеспеченности с учетом изменения климата, то есть средняя арифметическая величина статистического 
ряда годового стока реки, геоморфологическая схематизация водосборной территории бассейна трансгра
ничных рек с учетом тепло- и водообеспеченности их ландшафтной системы, предельной загрязненности 
речного стока, территориальное планирование водопользования на основе интегральных параметров с 
использованием климатических, геолого-геоморфологических, гидрологических и ландшафтных факторов, 
экологической ситуации гидроагроландшафтов водосбора речных бассейнов в системах «почва-растения- 
человек», предельно-допустимого уровня использования водных ресурсов речных бассейнов и экологичес
кого стока, располагаемых земельных ресурсов водособора бассейна рек и экологических услуг водосбора 
речных бассейнов, предельно-возможную площадь гидроагроландшафтных систем в водосборных терри
ториях речных бассейнов, комплексная оценка экологического, экономического и социального ущерба при 
антропогенной деятельности.

Методологическое обоснование критериев геоэкологического ограничения при использования водных 
ресурсов бассейна трансграничных рек, метод систематизации информации и выделения причинно
следственных связей с целью решения проблем интегрированного управления водными ресурсами трансгра
ничных рек, охватывающие все уровни процесса водопользования от формирования и магазинирования 
водных ресурсов и их зоны рассеивания водосборов бассейнов трансграничных рек могут быть использо
ваны при планировании и реализации интегрированного управления водными ресурсами (ИУВР).

Ключевые слова: водные ресурсы, трансграничные реки, концепция, стратегия, использование, 
управление, реализация, планирование, интегрированное управление водными ресурсами.
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