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TALAS RIVER WATER FLOW VARIATIONS FOR LAST FIVE-SIX DECADES,
KYRGYZ REPUBLIC

Annomayuscet: I uo0pono2usnbik CUCmemMa KiumMammsiH 0320pyyCcyrHoe ome ceseuy bonyn cananam. Knumammoin
0320pYULY 2UOPONOUANBIK YUKI2E 63 MAACUPUH MUTIU3eM, HCAAH-YAYLIHOAPObIH 0320PYYCY CYVHYH A2bIMbIHbIH
KOIOMYHO dHcana YOAKMuICbIHA, Hcep ACMbIHOA2bL CYYAAPObIH KOOOUYULYHO, OUOHOOU die Cel HCaHA KypeaKubi-
JBIK Me32UNOEPOUH HCHIUMBISHIHA HCAHA CHIUILIMOYYIYeYHA maacup mutieuzem. Temnepamypanvin 0326pyyCyHyH
HAMblUHCACHIHOA HCANbL OVYIAHYY, MONYPAKMbBIH HLIMOYYIY2Y HCAHA OCYMOYKMOP 0a 0326pyyrepze oyyuiap 6o-
nom. Byn amkapwvinean sicymywmyn neeuzeu maxcamul 60TV, CYy PeCYPCMapbiHblH yuypoazsl abanwl scana Tanac
0apbIACHIHbIH ANAOLIHA KIUMAMMBIK 0320PYYAOPOYH MAACUPUH AHBIKIMOO Jcana 6aanoo boryn canaram. bup neue
BIKMANAPObI KONOOHYY MeHeH, 6u3 Knumammuin o3eopyuty Tanac 0apulacbiHbi a2blMblHA OTYmMmyy maacupu 6ap
akenun kopcommy. Tarac oapviacvinbii anabdbl KIUMAMMbIH 6320PYULYHO 6moO ce32ut DOIYN YbIKMbL, AlpblKua
memnepamypanvin ocyuiyto. An o3 yuypynoa Tanac Ana Toocynoazel MOHYAOPOYH UHMEHCUBOYY IPUUUHE HCAHA
CYYHYH A2bIMbIHbIH OCYYCYHO, KOIOMYHYH KOOOUyycyHe anvin kenyyoe. byn uw Tanac dapwiaceinsin baccetinunoe
aKbIpKbL Geu-aamvl HColIOAH auyyH YOAKmazbl KIUMAMMbIH 6320PYYCYH UBUL0EN, UTUKIMOO2O OYMMYy CAaiblm
Kowto anam oen uuieHeous.

Hezu3zzu co30ep: Knumammuik 6320pyy, Mann-Kendall mecmu, memnepamypa, dcaan-4auvlHOap, cyy azbiMbl,
Tanac oapwviscul.

Annomayusn: I'uoponozuueckas cucmema oueHsb YyeCmMeUmMenbHa K usMeHeHusm kaumama. JIroboe usmenenue
KIUMAMa HAX00Um C80e OMpPaNCeHUe 8 2UOPOLOSULECKOM YUKIIe U HA0OOPOM, USMEHEHUS 8 KOIUYeCmee 0CAOK08
GIUSTOM HA BEIUYUHY U CPOKU CTMOKA U NONOJHEHUSI NOO3EMHBLX 800, A MAKIICE YaACMOMY U UHIMEHCUBHOCTb HABOO-
HeHull u 3acyxu. B pesyiomame usmeneHus memnepamypvl MeHAemcs U 36an0mpaHCnupayus, 61aiCHOCHb No4ebl
U yCnosuu UHQGUILMPAYUU, YMO NPUBOOUM K USMEHEHUAM 8 NOBEPXHOCMHOU GIANCHOCMU U PACHUMETbHOCMU,
KOmopble 61UAIOM HA UCHaperue U 00pa3o8aHue 001aKos, a makdice N0GePXHOCMHO20 YUCIO20 USTYYeHUs U 6 3d-
seputeHue Yukaa - 0caokos. OCHOBHOU Yelbl0 OAHHOU padomyl A61Aencsl OYeHKA meKyujell Cumyayuu 0Jisi 0OHbIX
Pecypcos u onpeoelienue 2UOPoLoSutecKux menoenyuil 6 baccetine pexu Tanac 6 yciosusx meKywe2o usMeHeHus.
Kaumama. Vlcnonv3ys HeckoIbKo Memooo8, Mbl HOKA3AAU, YO USMEHeHUe KAUMAma OKA3bleaem CyujecmeeHHoe
enusaHue Ha cmok pexu Tanac. Baccetin pexu Tanac ouenb 4uyscmseumenbHa K UsMeHeHUAM KIuMama, 0COOEHHO K
VBEUUEeHUI0 MeMnepamypbl 6030yXd, YUMo CROCOOCMBYem UHMeHCUBHOMY MAsHUI0 1e0HuKo6 6 Tanacckom Ana Too u
NOBBLIUIEHUIO CHIOKA PEK. Dma paboma Modicem CyujecmeeHHO OONOIHUMb 3HAHUS O KIUMAMUYECKOU UAMEeHYUBOCMU
3a nociedHue nsamv, wecms oecsmuiemuil ¢ baccetine pexu Tanac.

Knroueswvte cnosa: Uzmenenus kiumama, mecm Menn-Kenoana, memnepamypa, 0caoku, pacxoo 600bl, peKd
Tanac

Abstract: The hydrological system is potentially very sensitive to changes in climate.Any change in climate
is reflected in changes in key hydro climatic elements of the hydrological cycle and vice versa: changes in
precipitation affect the magnitude and timing of runoff and groundwater recharge, as well as the frequency and
intensity of floods and droughts; changes in temperature result in changes in evapotranspiration, soil moisture, and
infiltration conditions, with resulting changes in surface wetness, reflectivity, and vegetation that affect evaporation
and the formation of clouds, as well as surface net radiation and — completing the cycle — precipitation. The main
purpose of this work is evaluation the current situation for the water resources and definition of the hydrological
trends in the Talas River Basin in the conditions of the current climate change. Using several methods, we showed
that the climate change had a significant impact on the Talas River runoff in Kyrgyzstan. The Talas River Basin is
highly sensitive to the climate change, especially to the increasing of air temperature, which promotes the inten-
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sive melting of glaciers in the Talas Ala Too Range and raising the river runoff. In this situation it is necessary to
focus for adaption of these resources for sustainable using. This work will significantly add the knowledge on the
climatic variability over the past five, six decades and to understanding of the spatial patterns of variations over

the Talas River Basin.

Key words: Climate change, Mann-Kendall test, temperature, precipitation, water flow, Talas River.

In the context of global climate change, and
along with the rapid increase of population and
the development of social economy, the water
resources that can be used become less and
less, especially in the inland region of Central
Asian. Investigations of climate change impacts
on available water resources are beneficial for
improvement of the water resources management.
Estimating the possible effect of climate change
on hydrological processes and water resources
is particularly important for any work connected
with sustainable management and long-term
planning of water resources (Chen et al., 2007).
The main driving factors of river runoff volume
changes include climate changes and human
intervention (Li et al., 2012). Water resources play
an important role in the sustainable development of
society and economic growth in arid and semiarid
areas, which have a vulnerable eco-environment
(Ling et al., 2011). During recent years, the
climate change phenomenon is investigating
through current hydrological processes and water
resources, which are sensitive indicators of the
current changes throughout the world (Li et al.,
2012; Barnett et al., 2005; Chen et al., 2005). As
results of climate change the temperature and
precipitation will increase and intensify the snow
and glaciers melting, which lead to acceleration
of the hydrological cycles. Over the past 50 years
there has been increased runoff of river basins
around the world, which are hypersensitive to the
climate change (Ling et al., 2011; Huntington,
2006). Climate change have especially drastic
effects on water resources in the Central Asian
region, which requires more detailed study from
regional perspectives (Report of EDB and the EC
IFAS, 2009).

Basin hydrological cycle depends on complex
processes such as physical characteristics of the
basin, the impact of climate and anthropogenic
factors (Chen et al., 2012). Tien-Shan Mountains
— one of the natural environment flow formed
elements in Central Asia. Maximum impact on
river water content is shown in a warm part of the

year, depending on the quantity glaciations area
of the river basin and the intensity of melting.
Causes of deglaciation are occurring due to
warming of the climate and increased pollution
of the glacier surface increases the intensity of the
melting (Aizen et al., 1996; Dikih, 2004; Narama
et al., 2006). Glacier retreat threatens short-term
flooding, and in the long term —a decrease in water
availability in Central Asia (Report of EDB and
the EC IFAS, 2009; Sejring & Giese, 2011). The
glacier retreat observed in the Tien Shan is most
likely a consequence of the general warming trend
(Aizenetal.,2006; Narama et al., 2010). However,
the air temperature during melting season (July-
August) has increased only slightly over past
decades, though it was detected prolongation of
melting season for September throughout Central
Asia (Aizen et al., 1997).In the past 30 years,
the most actively processing of reducing the size
of glaciers in the Tien-Shan, which began in the
second half of the 19th century. During this time,
the thickness of the ice declined. Annual retreat
of the lower limits of the glaciers is from 0.3 to
13.1 m (Report of EDB and the EC IFAS, 2009).
Over the past 30 years, the river runoff, having
snow-ice type of food increased by 6.3%, and in
the next 20 years is projected to increase runoff
by 10%. According to glaciologists, based on an
evaluation of deglaciation in the second half of
the XX century, changes in water resources due
to climate change would reduce the total runoff by
2100 more than double size.

Kyrgyzstan has the largest amounts of glaciers
in the Tien Shan Mountains, which are basic source
of fresh water resources in the region and can be
called as the “water tower of Central Asia”. The
scarcity of freshwater resources is the most urgent
current issue of all environmental problems, as
most rivers, including those in Central Asia,
are key resources for agriculture (Sehring et al.,
2011). Climatic change is the reason for real and
potential reductions in mountain river runoff in
the Kyrgyz Republic. In Kyrgyz Republic, there is
some increase in water resources (Aizen & Aizen,
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1997; EDB Report and the EC IFAS, 2009). The
situation is exacerbated by an increase in water
consumption, which is related to population
growth and rapid development of the region’s
economies. Expected reduction of flow in the near
future due to climate change makes this problem
even more acute (Aizen et al., 2006; Amanaliev,
2008; Kutuzov & Shahgedanova, 2009; EDB
Report and the EC IFAS, 2009).

These factors have determined the need for
a regional analysis of the current state of water
resources to taking into account the ongoing
climate change, the development trend of this
process, population growth and environmental
protection requirements to the water. Our aim
here is to determine whether, and to what extent,
global warming or other factors have any impact
on the surface water runoff of the Talas River.
Accordingly, this study focuses on the differential
hydrologic response of the Talas River Basin to
climate warming within the Kyrgyz Ala Too and
Talas Ala Too mountains of Tien Shan.

The initial data for this work were used for
perennial series of observations and the results of
studies conducted to date on climate change and
water resources in the region. Certain difficulty in
analyzing the data was the fact that the individual
climatic characteristics in the archive data were
not available for all regions of the observation
stations. To relieve the supply and demand of
water resources, the public responses are focus
on the water resources increasingly. Therefore,
based on the Mann-Kendall non-parametric test
and correlation analysis, this study investigated
the temporal and spatial changes of temperature
and precipitation for last five-six decades, and
analyzed the impact of climate change (e.g. air
temperature and precipitation) on the dynamics of
the water flow variations for last several decades
in the Talas River Basin, Kyrgyz Republic. The
detailed results of this study are as follows:

Constructing the database of meteorological
and hydrological time series for last five-six
decades, and analyzing the features and trends
of annual average precipitation and temperature
changes in the Talas River Basin. Our results
showed that the air temperature in the Talas River
Basin has increased for all seasons, especially
in winter time, with average growing of 1.8°C
during entire observed period. The amounts of
precipitation fluctuated differently over season:

changed insignificantly in autumn and spring time,
but had abrupt increasing during the winter and
significant decreasing during the summer time.
Furthermore, upper reaches of the Talas River
had insignificant changes of the precipitation
amounts, while lower reaches demonstrated the
slight decreasing of its amounts.

The runoff in the Talas River exhibited an
upward tendency over the past several decades,
and the recharge proportions from precipitation
and glaciers are different in different rivers. The
runoff in the northern slope of the Talas Ala Too
Mountains, with the recharge proportions from
glaciers, are increased significantly; while as the
runoff in the southern slope of the Kyrgyz Ala Too
Mountains, with the recharge proportions from
precipitation, which has insignificant increasing
trend.

In addition, we analyzed the relationship
between climate change and hydrological processes
of the Talas River Basin, and concluded that the
runoff of the Talas River Basin is highly sensitive
to the climate changes. The rivers, which are
located on the northern slope of the Talas Ala
Too Mountains and with the recharge proportions
from glaciers have increasing trends with rising of
air temperature. In contrast the rivers, which are
located on the southern slope of Kyrgyz Ala Too of
this basin and with the recharge proportions from
precipitation, have repeated trends of precipitation
and increased their runoff volume with rising of
precipitation amounts.

Investigations of water resources in major
rivers of Kyrgyz Republic have showed some
changes. The main input data for modeling flow
hydrograph are daily precipitation and mean
daily air temperature at the meteorological
stations located in the basin. The calculated
results of previous work showed, that they expect
significant reduction in runoff for all most probable
scenarios.

The main purpose of this work was evaluation
of current water resources conditions and their
changes in the background of climate change and
determining of this process trends. Presented thesis
will help to determine the current climate change
and its impacts on the water resources in the region
and it will be the fundamental instrument for the
sustainable management of water resources in the
Talas River Basin in Kyrgyz Republic and entire
Central Asia.
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