WARM/,
N 4 4

$ 1l
l g Il s o
K15 ; IAIvlfllxlrnn\m :ﬁ(
ANSAS

# oys1v™

KARSHISTATE
TECHNICAL UNIVERSITY

QARSHI 2025



suv omborlari qurildi (umumiy loyihaviy suv sig imi 2542,0 m®) va ularning suv

zahiralari hozirgi paytda sugorishda unumli foydalanilmogda. Hozirgi

sharoilarda bevosita Qashgadaryo havzasi doirasida shakllanadigan suv resurslari
fagat sug‘orish uchun suvga bo‘lgan ehtiyojning atigi 34% inigina qondira olishi
mumkin. Shu sababli suvga bo‘lgan ehtiyojni qondirish maqsadlarida qo‘shni

Zarafshon (Eski Anhor kanali orgali) va Amudaryo havzalarining (Qarshi bosh

kanali orgali) suv resurslaridan foydalanish imkoniyatlari yaratilgan. Viloyatning

suv resurslarining katta qismi sug‘orma dehqonchilikda foydalanilmoqda.

Qashgadaryo viloyatida sug‘oriladigan yerlarning maydoni 532,8 ming ga bo‘lib,

bu yelarni sug‘orish uchun vegetatasiya davrida jami 4222,3 ming m® yoki har 1

ga maydonga 10 m® ga yagin migdorda suv sarflangan.

Xulosa. Qashgadaryo viloyati gishloq va suv xo’jaligi boshgarmasining
ma’lumotlariga ko'ra, havza boyicha suv limiti hozirgi sharoitlarda 5,6-5,7 km?
bo'lib, shundan 5,4-5,5 km miqdordagi suv sug orishga sarflanadi. Sug orishga
sarflanadigan suvlarning 0,1-0,3 km?3 ini gayta foydalaniladigan suvlar tashkil
etadi. Sug orish kanallari muhandislik inshootlari sifati tabiiy landshaftlarning
0 zgarishida va antropogen landshaftlarining shakllanishida muhim ahamiyatga
ega.
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CLIMATE CONDITIONS AFFECTING THE FLOW OF RIVERS IN
THE SURKHANDARYA BASIN
Ruzikulov J.O. - Karshi State Technical University

Abstract: Nowadays, the need for rivers, lakes, glaciers, and groundwater is
increasing day by day. They are considered sources of fresh water not only in
Central Asia but also on Earth. The quantitative study of river waters is of course
a key task in order to expand the sectors of the national economy, eliminate water-
related problems that are waiting for solutions, and sustainably develop the
economy.

528



Key words: Central Asia, climate, Surkhandarya, basin, rivers, freshwater,
lakes, national economy.

Annotatsiya. Bugungi kunda nafagat O‘rta Osiyoda, balki yer yuzida chuchuk
suv manbai hisoblangan daryolar, ko‘llar, muzliklar hamda yer osti suviga bo‘lgan
ehtiyoj kun sayin ortib borishi barobarida, xalq xo‘jaligi tarmoqlarini kengaytirish,
suvga bog‘liq bo‘lgan, yechimini kutayotgan muammolarni bartaraf etish,
igtisodiyotni bargaror rivojlantirish uchun albatta daryo suvlarining migdor
jihatdan o‘rganishni asosiy vazifa qilib ko‘rsatmoqda.

Kalit so ‘zlar: O‘rta Osiyo, iqlim, Surxondaryo, havza, daryolar, chuchuk suv,
ko‘llar, xalq xo‘jaligi.

Auuomauuﬂ: CCFOILHSI HE TOJIKO B CGHTpaHHLIﬁ ABI/II/I, HO U B MHUPC, TaK KaK
HOTpe6HOCT B PCKaX, 03Cpax, JCAHHKAX M IIOA3CMHBIX BOJaX, SBJIAIOIIHNXCA
HNCTOYHUKaAMU HpGCHOfI BOJbI, C K&XXIbIM THCM BO3pAaCTACT, paCIINPAHNC OTpaCJIeﬁ
HapOJHOTO XO03alCTBA, BOJO3aBUCUMBIX I PEIICHUS 33Jad, KOTOpPBIE KAYT
CBOCIO PpCUICHUA, OJIA YCTOfIqHBOFO pPa3sBUTHA SBKOHOMHUKH KOJMYCCTBCHHOC
U3YUYEHUE PEYHBIX BOJ|, 0€3yCIOBHO, ABJISIETCSI OCHOBHOM 3aayeil.

Knrwoueesvie cnoso: llentpanvHas A3sus, xkiaumar, CypxaHjapbs, OacceiiH,
PEKH, IIpECHAasd BOAA, O3€pa, HAPOJHOC XO3SIUCTBO.

Introduction: Currently, as a result of global climate change, the shortage
of water resources on our planet is becoming more and more acute every year.
Since the second half of the 20th century, climate change, or rather, climate change,
has led to an increase in air temperature worldwide. This situation is leading to a
decrease in the effectiveness of atmospheric precipitation. This process also applies
to the Central Asian region, including the Surkhandarya basin. Therefore, the issues
of statistical assessment of the relationship between water consumption of the
rivers of the Surkhandarya basin and meteorological factors are of great importance
in the hydrology of mountainous regions. It should be noted that 80-85% of the
annual flow of the mountain rivers of Central Asia, including the Surkhandarya
basin, falls on the high water period. The high water period in the river begins in
April-May and lasts until October. Studying the relationship between the volume
of runoff during the flood period and atmospheric precipitation and air temperature
is one of the urgent issues related to the effective organization of the use of water
resources in the Surkhandarya basin.

River flow is formed due to rainfall and melting of snow and glaciers in the
mountains. In both cases, part of the water formed is absorbed underground, part
evaporates, and only the remaining part participates in the formation of the stream.
A stream is formed only when the rate of rainfall or melting of snow and glaciers
is greater than the combined rate of absorption and evaporation.

After the above condition is met, the stream formed is called a surface stream
or slope stream. In this case, the stream takes the form of very small rivulets. These
small rivulets merge to form temporary flowing waters, which in turn merge to
form permanent streams. A river flow is formed from the merging of stream water.
Groundwater also enters the river flow. Therefore, a river flow consists of the sum
of surface and groundwater.

The process of river flow formation was described in a very simple way
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above. However, in fact, the formation of a river flow is a very complex natural
process. Its formation is influenced by the following natural and geographical
factors: geographical location of the basin, climatic conditions, geological
structure, relief, soil conditions, vegetation cover, hydrographic conditions (glacier,
lake, swamp), etc.

In addition to the above-mentioned set of natural and geographical factors,
human economic activity in the river basin also has a significant impact on the
formation of the flow.

As is known, climatic factors include atmospheric precipitation, evaporation,
air temperature, air humidity, wind and others. To find out which of these factors
has a decisive and direct effect on the flow, let us turn to the water balance equation
of the river basin. As is known, it is expressed in the following form:

Xo=Yy+2Z, or Yy=X,—Z,,

Here: X, - average annual precipitation in the basin; Z, - average annual
evaporation from the basin; Y, - the average multi-year flow of a river.

Under the same natural conditions, the more precipitation falls on a river
basin, the more runoff is generated. The relationship between them can be
expressed analytically as follows:

Yo = f(Xo)

However, this relationship is not always observed. Because the amount of
runoff is affected not only by the amount of precipitation, but also by the nature of
its distribution throughout the year.

From this point of view, the issue of the influence of climatic factors on the
flow of rivers was considered in the studies of E.M. Oldekop, V.L. Schulz, O.P.
Sheglova, M.N. Bolshakov and others. In particular, M.N. Bolshakov, taking into
account the main climatic factors determining the interannual fluctuations of the
flow of the rivers of the Western Tien Shan, divided them into the following three
groups:

1) rivers whose interannual changes in the flow are mainly associated with
seasonal atmospheric precipitation and changes in their annual sums;

2) rivers whose annual fluctuations in flow are influenced by the combined
effect of the sum of annual atmospheric precipitation and heat, i.e. changes in the
air temperature regime;

3) rivers whose annual fluctuations in flow are mainly associated with the heat
balance, i.e. changes in air temperature, during the cold season of the year in the
river basin and the melting of glaciers in the mountains.

These groups were distinguished by M.N. Balshakov based on the analysis of
the results of statistical assessments of the relationship between river water
consumption and climatic factors.

In the course of our research, we used data on the average monthly and annual
water consumption of the rivers mentioned above. In addition to them, data on air
temperatures and atmospheric precipitation measured at the Seversev Glacier and
Kul meteorological stations also serve as the basis for our statistical calculations
carried out within the framework of the topic.

Initially, the average monthly and annual water discharge data of the studied
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rivers were analyzed. As a result of the analysis, it was found that there were
interruptions in water discharge observations at the Zarchob hydrological post of
the Topalangdarya in May-July 2013, in April-December 2015, and in May-
December 2019. These interruptions were restored based on the corresponding
hydrometeorological connection graphs. An example of these graphs is given for
July and August (Figures 1.1, 1.2).
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Figure 1.1. Correlation between average water discharge of the Tupalang
(Q_VIAT) River in July and August (2018-2022)
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Figure 1.2. Correlation between average water discharges of the
Karatogh(Q_V11™Q) River in July and August (2018-2022)

Regression equations were constructed to represent the relationships between
the average monthly and annual water discharges of the Topalang and Karatag rivers.
Correlation coefficients, which represent the density of these relationships, and their
accuracy were statistically evaluated (Table 1.1).

Table 1.1

Statistical indicators of the relationship between the average monthly water
consumption of the Tupalang and Karatogh rivers

. . Correlation coefficient(t)
Ne Months n Regression equation and its mistake(o,.)
1 March 43 |y =0,080x* — 0,173x + 19,634 0,853 + 0,028
2 April 43 |y =1,828x + 24,182 0,770 £+ 0,042
3 May 43 |y =0,784x + 90,345 0,573 + 0,080
4 June 43 |y =2,011x + 35,24 0,754 + 0,044
5 July 43 |y = —0,006x? + 2,528x — 0,063 0,780 + 0,040
6 August 43 |y =1,645x + 8,063 0,824 + 0,033
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7 September | 43 |y =0,999x + 12,375 0,600 + 0,065
8 Annual 43 |y =1,2746x + 24,526 0,550 £ 0,071

Definition: n — number of observation years.

As can be seen from this table, the values of the correlation coefficients,
which express the accuracy of the regression equations, are greater than 0.70 in all
months, except for May and September. Taking this into account, the average
monthly and annual water consumption of the Tupalang River was restored based
on the regression equation presented in Table 1.2 above

Tablel.2
Restored average monthly and annual water consumption of the Tupalang
river (Zarchob)
Months

I I I I I I |

2013 | 11 | 1963 | 11 |2013| 11 |2013| 11 | 2013 | 11 |2013| 11 | 2013 | 11
2015|11,5| 2015 |11,5|2015|11,5| 2015 | 11,5 | 2015 | 11,5| 2015 | 11,5 | 2015 | 11,5
2019 | 12,7 | 2019 | 12,7 | 2019 | 12,7 | 2019 | 12,7 | 2019 | 12,7 | 2019 | 12,7 | 2019 | 12,7

Definition: (128)* - recovered water consumption.

As noted above, water consumption observations were not conducted in the
Topalangdarya in May-July 2013, April-December 2015, and May-December
2019. Therefore, we used the regression equations above to restore the interruptions
in these months.

Conclusion: The formation of a river flow is a very complex natural process.
In addition to the above-mentioned set of natural and geographical factors, human
economic activity in the river basin also has a significant impact on the formation
of a flow. These factors also affect the distribution of river flow throughout the year
and across regions;

In the course of our research, we used data on the average monthly and
annual water consumption of the rivers mentioned above. In addition, data on air
temperatures and atmospheric precipitation measured at the “Seversiv muzligi” and
“Ko‘l” meteorological stations also served as the basis for our statistical
calculations within the framework of the topic;

The correlation coefficients and their errors, which allow assessing the
accuracy of the regression equations of the dependence of the flow of the Tupalang
and Karatagh rivers on atmospheric precipitation, meet the requirements of the
criteria set in hydrological calculations, more precisely, the values of the
correlation coefficients varied in the range of 0.588+0.081+0.724+0.058. The
dependence of the average annual water consumption of rivers on annual and
seasonal atmospheric precipitation was studied. The correlation coefficients
expressing these relationships varied in the range of 0.588+0.081+0.72440.058.
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OROL DENGIZI QURIGAN TUBI TABIIY SHAROITINI TADQIQ
QILISHGA UYUSHTIRILGAN EKSPEDISIYA
Xudoyberdiyev O.I. - doktorant
Sharof Rashidov nomidagi Samargand davlat universiteti
Nabiyev D.Z. - doktorant
Sharof Rashidov nomidagi Samargand davlat universiteti

Annotatsiya: Mazkur magolada Orol dengizining qurigan tubida
shakllangan yangi landshaft turlarining tabiiy geografik va geoekologik
xususiyatlarini o ‘rganishga bag ‘ishlangan. Ekspeditsiya davomida tuproq va suv
namunalari olinib, ularning fizik-kimyoviy tarkibi tahlil qilindi. Tadgigot
natijalari sho ‘rlanish darajasi, o ‘simliklar suksessiyasi va tuproq unumdorligi
bo ‘yicha muhim ilmiy ma’lumotlarni tahlil gildik. Ushbu ma 'lumotlar hududning
ekologik holatini baholash va qishlog xo jjaligiga yaroqli yerlarni aniglashda
muhim ahamiyatga ega.

Kalit so‘zlar: Orol dengizi, qurigan tub, geoekologiya, sho ‘rlanish, tuproq
tahlili, o ‘simlik suksessiyasi, deflyatsiya, cho ‘llanish, landshaft, ekspeditsiya.

Annomayun: Jlanwas cmamvsi NOCEAUEHA  UBVYEHUIO  NPUPOOHO-
eeozpaguueckux U 2€09KONO2UYECKUX  OCOOEHHOCmel  HOBbIX — MUNO8
nanowagpmos, chopmuposasuuxcs Ha svicoxuiem one Aparbckozo mops. B xooe
IKCneouyuu ObLIU 0MooOPAHbl 0OPA3YbLL NOYELL U 800bL, NPOAHANUIUPOBAHBL UX
Qusuxo-xumuyeckue ceoticmea. Pezynomamer uccnedosanus eknouarom aHaiu3
cmenenu 3AacONeHHOCMU, CYKYecCUuu pacmumensHOCmu U nio0opoousi Noye.
Ilonyuennvie OanHble umerom 6addCHOe 3HaAyeHue OJisl OYEHKU IKONO0SUUECKO20
COCMOSIHUSL Pe2UOHA U ONpedeNeHUss NPUSOOHBIX ONsl CEeNbCKOXO3AUCNEEHHO20
UCNOIL308AHUSL MEPPUMOPULL.

Kntouesvie cnosa: Apanvckoe mope, 6vicoxuiee OHO, 2€09KON02US,
3aconeHue, aHAIU3  NOUBbI,  CYKYeccus  pacmumenbHoCcmu,  Oerayus,
ONnycCmulHUBAHUe, TAHOWAPM, IKCNeouyus.

Abstract: This article is devoted to the study of the physical-geographical
and geoecological characteristics of new types of landscapes formed on the dried
bottom of the Aral Sea. During the expedition, soil and water samples were
collected and their physicochemical properties were analyzed. The research
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