35 3 Vol.35 No.3
2015 6 JOURNAL OF CHINA HYDROLOGY Jun., 2015
1 1 2 1 1
’ ’ 9 )
(1. , 210023;2. , 210029)
s .20 50 ,
o 30 9 ’ ’
o ) 1986~2012
s 1986~2002
. 2002~2012 ,
:P343.3 : A :1000-0852(2015)03-0078-06
20 50 , 68.2mm, 1 800~2 000mm,,
s ° , 10 ,
[1-4] [5-6] [7-9]
2005 , 2002 34.12x10%m%/a, 85.6%,
s 1986~2012 30 , o
o gy xp N
1 y A
b b 1
) SSkm ) 20km o
10485m | 1210.5knt’, —
90x10%m?, 7.5m, 16m™, — RN -
ESHeN e kp AREERL
, , R [ 5 {
b b b 1
s s o Fig.1 The Bosten lake and the river systems above
:2014-06-09
: (40902069, 41372235);
(Y510003)
(1992-), o E-mail : 1341889651@qq.com,
(1971-), o Email ; jfwu@nju.edu.cn



’QB ;QE
14 it o 10°m%/a,
2 s a,
, s 3.1
3 :1959~1987 ,1987~2002 3.1.1
2002~2012 o s
s 560km, 2.2x10%km?,
1049 =7 34.12x10*m?/a
1048 =1 '
& 1047 = 3 °
% ¢
1046 = 60
] 50— | = = =JFHEW AN
1045 ' T ¥ T v . e JF 0 K
1960 1980 - 2000 é 40
S
5 I8 30 A
Fig.2 The dynamic curve of the ¥ a l\ I\ ¢ \ _ ;A\
mean annual water levels of the Bosten lake 20 INN/ / v \r N\
1959 1987 R ' ' ' !
’ ’ 1990 2000 2010
, , 1959 QY
1 048.25m 1987 1 045.0m,29 3 1986~2012
3.25m 11.2¢m: 1987~2002 Fig.3 The runoff of the Kaidu river from 1986 to 2012
s 2002
1 048.65 m, 16 3.65m, 3.1.2
22.8e¢m ;2002 s N
s 2002 1 048.65m 2012 o
1 045.06m, 1 045.0m, 11a s s
3.59m, 32.6¢m, s
3 ,2010~2012 s
11.2cm/a 22.8cm/a 32.6cm/a, ,
2 3, o
o s 1983
3 b ’
D=0t QOO 0un +0-0-Q: - (1) 13
!QK ;QR ;QX . . .
;QN ;QIN R
s Qour ; o ,1983~1990

; Qws 1.6x10°m/a,



80
0.34x10°m%/a, 1.94x10°m?/a, Q=K xFxH x0.47x107 o
3.14 K , 1.3;H, ;
, 0.47 0 Qp=Fsx
) ) ; H,x0.47x107°, 1986~2012
] 28 —
1983 i T
24
0.9x10°m’, g 20 =
0.37x10%m’, 0.22x10%m’, 2 o
NH
3.1.5 N &
12 -
QR:FXHPX1075 o 3]
:F ,kmz;Hp ,m 8 | T I i T |
— — o 1990 2000 2010
0
1986~2012 4 o
5 1986~2012
Fig.5 The inflow of the Kongquehe river from 1986 to 2012
200
1 2800=
160 — J
£ =
£ 120 ] 2400
w 80— = g
= - £
40 2 2000
’ | ! l ' | 1600 T r . r T
1990 - 2/?00 R 1990 2000 2010
G { i
4 1986~2012
6 1986~2012

Fig.4 The annual precipitation in the Bosten lake from 1986 to 2012

3.1.6
,1982
15.98x10°m?/a, (2008 )
8.58x10°m"a, o 1986~2012
5 °
3.1.7
F19 F29
F3’ ’

QF =uwFx107, Y

Fig.6 The observed evaporation of the Bosten lake from 1986 to 2012

3.2
1986~2012 ,
b 1 o
s 4a
3.3
(1) ,
) 85.6%,
,1986~2002
. 2002~2012 )

o



3 81
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Tablel The water balance calculation for the Bosten lake from 1986 to 2012
N0%m*+a” N0’ N0%m*-a”
1986~1989 20.21 4.32 0.88 11.84 13.38 0.19
1990~1993 21.33 4.94 1.03 11.47 14.78 1.05
1994~1997 24.95 4.15 1.03 12.99 15.23 1.91
1998~2001 33.24 1.96 1.11 21.05 12.53 2.73
2002~2005 26.84 4.07 1.05 21.73 13.11 -2.88
2006~2009 20.92 2.64 0.75 16.51 11.60 -3.80
2010~2012 23.72 0.22 0.54 15.41 10.13 -1.06
24.46 3.19 091 15.86 12.97 -0.27
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Analysis of Water Level Change of Bosten Lake Based on Water Balance
ZHANG Tao', WU Jianfeng', LIN Jin’, WU Ming', ZHANG Haojia'
(1. Department of Hydrosciences, School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023, China;

2. Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The Bosten Lake is the largest inland freshwater lake in China, which is also the important freshwater resources in the south

Xinjiang. Since the 1950s, the water level of the Bosten Lake has undergone several drastic changes, especially in the past 30 years, it has

been particularly volatile, and it has caused a great negative impact on the local economic construction. Based on the principle of water

balance, after an analysis of meteorological and hydrological data of the Bosten Lake Basin during 1986-2012, it figures out that the sharp

rise in water level of the Bosten Lake during 1986-2002 was caused by the increase in runoff of the Kaidu River and the reduction of the

water diversion of irrigation area at the Kaidu River. From 2002 to 2012, the runoff of the Kaidu River continued to decline, and the over

exploitation of groundwater caused the increase of the channel loss of the Kaidu River, and the pumping water of the Bosten Lake increased

year by year. The interaction of these factors led to the sharp decline of the water level of the Bosten Lake.

Key words: Bosten Lake; water level change; water balance; channel loss



