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Abstract: This paper is the result of hydrogeological survey engineering.

[Objective] The southern Xinjiang is characterized by an important mineral and energy base and a key area of many national
strategies. Water resources shortage is a key factor that hinders the social and economic developments as well as ecological
protection and restoration in the southern Xinjiang where the climate is arid. To secure sustainable water resources development and
environmental protection, identifying water— related issues and taking countermeasures are required. [Methods] Through a
systematic synthesis on previous studies, the current status, issues and countermeasures of water resources development will be
discussed. [Results] Water resources originate from the mountainous regions where rivers receive precipitation and snow (glacier)
melting water contribution. The interaction between groundwater and surface water is frequent after rivers flow out of the mountains
and water resources are consumed by evaporation finally at lowest reaches. The mean annual water resources are 4.51x 10" m’
among which surface water resources are 4.32x10" m’, groundwater resources are 2.68x10" m’, and the overlapping resources are
2.49x 10" m’. The consumption in recent years reaches 3.27 x 10" m’, corresponding to a development level of over 70% that
significantly exceeds the alarming level. The development rate indicates that water resources are over—used currently. Surface water
quality is good in general, water quality superior to the third category accounts for 94%. Groundwater water quality becomes worse
from the piedmont plains to the heart of the basin, and decreases from [ —1II level to IV—V level (high total dissolved solids). In
some areas, common elements and organic pollutants exceed the safety levels. The main problems related to water resources
development are low efficiency and output of water resources, salinization and desertification due to unreasonable water
development, high uncertainty on ecological water use and limited studies on the impact of climate change on water
resources. [Conclusions] Aiming to solving these questions, water—saving agriculture and saline water use should expand, the water
allocation among different reaches (upper, middle and lower) and sectors (human, ecology and production) should be considered and

detailed studies on the impact of climate change on water resources and on the ecological water demand should be carried out.

Key words: water resources; desert; arid areas; issues; countermeasures; hydrogeological survey engineering; southern Xinjiang
Highlights: (1) Formation and transformation patterns of water resources in the southern Xinjiang have been systematically
discussed and main issues on water resources development have been summarized; (2) Main questions needed to solve in the future
have been put forward.
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Fig.1 Administrative divisions and river systems in the southern Xinjiang
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Fig.2 Schematic diagram of groundwater formation and circulation in the southern Xinjiang
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Fig.4 Variations of the lake area of Taitema and the flow rate of the lower reach of the Tarim River

I 285 () RS A P 0 A A ISR A 5 A B (BRI
T4,2018; Yin et al.,2021) , R AME 5 1 BT
WIS RS, T B A ST K e . HETAE
SEH R KA AT R EIT T (HIEN 45 2R
PRI, BRI T (2018) F FH VB K 25 & B FSE
BUETHAE T R A SR X (29 2.6 J7 km®) 1Y
TR SR 864 m*, B 4 FIZE k44 (2000) F]
FHE & Al 5 A B S X ) AR AR TR K R Y
18342 m*, BNRZE (2007 ) 3T /K 2% K2 3 s AZE L
PR ik BB FEOR ] 0 R AR M A s K E ok
20~304Zm’s FIICEE(2014) A& T3 AW T3
X RARAEBE A ST KR, 2 2142 m’, 1 e LA
(2010) 5 4 3 BLARI] T DX 14 A2 AT 7K B 1y
H33~4140m’, JE AR5 (2006) %) e i X A EHE X
H AR A S FEK T T 1A, 208 5444 m*. H
WFEE, BT TR I A FE R TR X5, B
SEE M DX AR A T K R M TE G — e o R X [
—HB DX, AR AR K R AL A A 22 AR, s
AR X A ST KBTS RN 21~41 {2 m’,
R R R 215 A5 4
4.4 SEITAITKEELEME

T 5 XM 20 142 60 AR TT 4, IR S PR
T E (95K - U0 EL PR FNAE B 1E , 2007) , FHAEHEAS
] i A A T Bk ER 578 (BRI T° 45, 2008) , {H 4%
AN LA 28 AR I RN [A] o Y T TR i R 1960—
2013 AR RIS IR 2R M 0.27 °C/10 a, & T4 E 24 Y
BETRHCR SR AR R 7E 1993 4R 224 (MG 4%,
2016) . B 52 95 i 1960—2015 45t i & 14
IR LM 0.18 °C/10 a( Tk 4, 2018) S ®-1i0]
AR AR 1996—1997 4F £ A7 (MR 75 1 55, 2017) .
AR TSR T BRI Rl H%,/JJ() 1] T Ak
N S DX e R K T AR A ) R B IX 2

— MR K G E B, e b DR R L &R K
Mz, Hoh R &K A 8100 £ 45, R G 1IL &
7200 4% , X LK1 43 A5 AE TR 4K 3200~6500 m 4 1L
X (ZEIRAE,2019) . i X A9 vk Bt < ARk
U RS SO i B = R A PR N ) | R
RV Sk A I 5E 2R A, B A SR T B 5 B DX 1Y)
FUE 3 35 R DU 26 8 X 35/ (B PR Fe 4
2012), FEJFHERRNA LR, 1970—2000 4F , yK )1 4F 44 1]
FUAYIE 45 % M 0.9%/a, i 7 2000—2009 4F , 15 45 R
AR 1.1%/a, 2B 2000 4 2 J5 0K )1 1R 19 3R AE
B R (R4 2014) . MK 43 A6 14 1 ik
F,2005—2015 4w ol 2 1 AR L H R vk 1R
S BT AR K, 2 12494 2000 k11500 km?(BR
Y4 ,2019)

T S X P Kt S B R A, i a4y
BT e b X 1960 4T LISk 1 8 /K $ictis | Bk it i
SEIBG s A, 3 B 3 b S DX 4 ks A
T TR R4, 2015) AR ZETRE K )
B A ABAT AN R, e B 2R e, LUl
P, & Z /N (B4, 2014)  (HXF T ELAR A 1
D)1 O S 1B 0 7 S e S o o 111 0873 N T
ANES G0, B R K RN R T 2.23~21.11 mm/
10 a( FRE LA, 2018), “FYI{EE N 10.42 mm/10 a;
PSR 32 ANl ARt 22 I, 8 7 11 34 o
I 5.87 mm/10 a.

TRk SR, TR AR T e R Bk T T
O, 3 LK L M 1 ) A 2 B R G 0
P, WFIE R, B BRI L3 = R I A AR AR I R
T HE ) 8 B HH R S D R A A I IR ST R AT 5 55
TA] AR T 12 S 1 o 3, e ] e g e B B
F4) B IR 1 o e B (LR T 45, 2009) , FEPR 4% 23
LA T R0 2R E 7 5] 1961—2014 4F 3 f 35 3
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