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Fig. 1 Map showing the Tarim River system
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Fig. 2 Anomalies of temperature and precipitation for 4 meteorological stations
in mountains region of Tarim River Basin, 2005
(a) (b)
4.0 300 1.5 150
30l EmAREF e MoKEFEAR | 225 1k DAGRIEFE e BRIk FEAK 500
;'3. 20 150 £ 2 8
3 5 % o0sf 50
B 10 BoE & B
2 o o ¥ B “Mam wt wum msw | ¥
r % ¥ r P
-1.0 108 275 05 .
-2.0 -150 -1.0 -100
B 3 2005 4 J O 3 SR BE - B K BE OV B 43 R
Fig. 3 Anomalies of temperature and precipitation for 4 meteorological stations
in plain region of Tarim River Basin, 2005
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Fig. 4 Change in 0 C level height in T arim River Basin during March to October, 2005
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Fig. 5 Sum annual runoffs in source streams of the Tarim River during 1957 —2005
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Table 2 Runoff of four source rivers, 2005(10°m?)
2005 2005 2005
/100 m3 /108 m3 /10%m3 !/ %
98. 62 80. 60 + 18.02 + 22.4
82.28 65.79 + 16.49 + 25.1
55.39 45. 04 + 10. 35 + 23.0
3 236.3 191.4 + 44.9 + 23.5
- 35.81 33.50 + 2.310 + 6.9
4 272. 1 224.9 + 47.20 + 21.0
\ , 1994 10°m’, 15% , [3-91,
4 ( 5 (2) . 50 a
2005 1or 20 50
\ : , 66. 74 x 10°m”; 60—80
3 236.3 x 10° 77.50% 10°~ 79.34% 10°m°,
m’, 191.4x 10°'m*  44.9x10°m”, 80.6x 10°m’; 90 92.36% 10°m’,
23. 5%, : - 11. 76 x 10° m’, 14. 6%
6.9% , 2000~ 2005  6a 99.40 x 10°m”,
(2. 80.6x 10'm’  18.8x10°m’, 23.3%.
. (3) ) 50 a
1o 20 50- 80
3.2 50a \ 64.07 x 10°~ 67. 54% 10°
m’; 90 , 69. 61 x 10°m’,
(D . 1957 2005 3.82x10°m’, 5.8%'";
, 20 50 —80 2000 —2005 68. 02 x 10°m’,
, 216.0~ 225.0 x 10°m’; 2.23x 10°m’, 3. 4%.
1994 , e (4) ) 50 a
- 2005 \ 20 50
. 90 241.9%x 10°m’, 47.14% 10°m’, 90 42.77x 10°m’,
224.9x 10°m’>  17.00 x 10°m’, 7.6% , 50 a 5.00x 10°m’, 10 a 1. 00 x
; 20002005 6 a 258. 6 % 10°m’; 2000—2005 6 a 47. 92 x
10°m?, 224.9x 10°m’ 33,7 % 10°m’, 2.88x10°m’, 6. 4%.
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Fig. 6 Annual virgin flows of four source rivers in Tarim River basin during 1957 —2005
, m, , 29. 08 x 10°
1957 —1999 , 2000 —2006  m’; 2. 977 x
) 10°m’. 34.2x 10°m°  2.14x
(5) - 50 a 10°m’, 6.3%.
, 20 50 , 2005
, 38.04 x 10°m’; 60—80 2.538x 10°m’, 3.3%x 10°m’
, 30. 92 x 10* ~ 0.762% 10°m”, 23. 1%.
32.59% 10°m>; 90 , 2005
) 1996 —2002 7a |, 19.37% 10°m’, 9.0x 10°m’
,7a 45.82  10.37x 10°m’, 115% .
x10°m’, 12.32 % 10°mn°, -
36.8%; 2002 57.10 x 10° m?, , 2005 2.910 x 10°m”,
23.60 x 10° m’, 70. 4%. 2003 — 4.5%x 10'm’  1.59 % 10°m’,
2005 34.92x 10°~ 37. 02x 10°m", 35.3%.
( 6).
3 236.3 % 10°m’,
4 2005 . s "
182.3x10°m’, 53.97
2005 32.06 % 10° x10°m’, 46.5%x 10°m’
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Table3 Streamflow from four source streams to mainstream in Tarim River basin, 2005
(+)
/1083m3 /108 m3 /108m3 /108m3 1% (-)
98. 62 66. 56 32.06 34.2 93.7 -2.14
82.28 79. 74 2.538 3.3 76.9 - 0.762
55.39 36.02 19. 37 9.0 215 + 10. 37
3 236.3 182.3 53.97 46.5 116 + 7.47
- 35.81 34,31 2.910 4.5 64.7 - 1.59
4 272.1 216.6 56. 88 51.0 111 + 5.88
2
3 ;
116% , 7.47%10°m’. , 4
2005 20% , 3
56.88x 10°m”, x 10°m’,
25.3%, \ o
5.0x 10°m”  5.88 x 10° m’, 40 a
111%. 20 50 60.0% 10°m’ 90
3). 43.54x 10°m’, 16.5%10°m”,
8 30 | ) 65d 3840 x 10' m’; \
) ( 5).
, 52
) (D . 4 )
1956—1998 43 a
(0. ;
5 177.9% 10°m°,  225.4x 10°~ 241.0
x 10°m’ , 47.5% 10°~ 63.1 x
10°m’, 26. 7% ~ 35.5%.
5.1 177.9
4 x 10'm°, 174.0x 10°~ 176. 1x10°m°

(4,

1990

4

1.8x 10°~ 3. 9% 10°m’,

Table 4 Decade mean annual streamflow from four source streams to mainstream in Tarim River basin

/108 m? /103 m?3 1% ! % ! %
1950 216.0 59. 30 27.5 126 58.8
1960 221.6 62.03 28.0 132 68.5
1970 225.8 51.91 23.0 110 67.1
1980 216.8 47.70 22.0 101 73.7
1990 241.9 43.54 18.0 92.6 71.7
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T able 5 Decade mean annual streamflow from four source streams to mainstream of the T arim River
/1083 m3 /1083m3 / % ! %
(66.74) 34.84 52.2
(64.10) 6. 00 9.4
50 (47.17) 13.13 27.8
- (38.04) 0.00 0. 00
(216.0) 59. 30 27.5 126
79. 34 42.48 53.5
64. 16 2.41 3.8
60 45.43 11.19 24.6
- 32.59 0.00 0. 00
221.6 62.03 27.99 132
77. 50 34. 84 45.0
67.54 2.23 3.3
70 47. 44 11. 82 24.9
- 32.25 0.00 0. 00
225.8 51.91 22.99 110
78. 35 35.16 44.9
64.07 0. 31 0.5
80 43.48 10.75 24.7
- 30.92 1. 48 4.8
216. 8 47.70 22.0 101
92.36 34.03 36.8
69. 16 0.37 0.5
90 42.77 8. 65 20.2
- 37.19 0. 488 1.30
241.9 43. 54 18.0 92.6
80. 6 33.71 41.8
65.79 1. 631 2.5
45. 04 10. 67 23.7
- 33.50 1.021 3.0
224.9 47.03 20.9
1.0% ~ 2.2%. , 177. 9
177.9% 10°m’ 142. 1 x 10°m’,  215.2x10°~ 217. 7% 10°m’ ,
10°~ 154. 1% 10°m°, 23.8x 10°~ 37.3x 10°~ 39. 8x 10°m’,
35.8x10°m’, 13. 4%~ 20. 1%. 21. 0%~ 22.4%.
(2) 2001 —2005 “ 177.9x 10°m”,  211.6x 10°m’,  33.7
” , 2004 x 10°m’, 18.9% .
4 a (3)
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T able 6 Interzone consume water for different hydrological year in four source rivers of the T arim River
2005
/108 m3 /108m3 /103m3 1% (+) (=) 1%
1 1994 304. 1 241. 63.12 79.3 + 63.1 + 35.5
2 1999 276. 1 225. 50. 69 81.6 + 47.5 + 26.7
3 1960 223.7 174. 49.70 77.8 -3.9 -2.2
4 1968 224.2 176. 48.07 78.5 - 1.8 - 1.0
5 1965 176. 8 142. 34.75 80.4 - 35.8 - 20.1
6 1993 182.3 154. 28.24 84.5 - 23.8 - 13.4
7 2001 266.5 217. 48.79 81.7 + 39.8 + 22.4
8 2002 273.9 217. 56.48 79.4 + 39.5 +22.2
9 2003 259.7 211. 48.08 81.5 + 33.7 + 18.9
10 2004 224.0 196. 27.72 87.6 + 18.4 + 10.3
11 2005 272. 1 215. 56. 88 79.1 +37.3 + 21.0
19561998 224.9 177. 47.03 79.1
43 a
: 1. 1~ 6 1956—1998 43 a ;2. 7~ 11 2001 —2005 «“
, 3.5%x 10°m’,
. . 6.2 20012005
12 000~ 15000 m> * hm > 5a
, 2.35% 10'm’
6 ' 3 8 3 ’
2.70% 10°m’, 7. 9%
6.1 2.69% 10°m”’, 81.5%, 5a 2001
2000 6 27 « 2005 , 2002 —2004
M 2001 ; 3 3. 04 x
, 10°m’, 6.5% . - 1.52x%
10°m’, 33.8%. 4.56x%
, \ , 10°m’, 8.9%: 0. 43 x
10°m’, 12.3%( 7).
’ 7
, 2005 7.1
46.5 % 10°m’(
34.2x10°m’ 3.3x10°m’ 9 x 40%, 40%
10°m’), - 4.5x10°m”, , 1321 km
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7 2001 —2005
Table 7 Streamflow from four source rivers to mainstream of the Tarim River during 2001—2005
/108 m?
2001 2002 2003 2004 2005
1 26.42 43.90 31.28 23.83 32.06 157.5 31.5 34.2
2 0.5334 0 0 0 2.538 3.071 0.614 3.3
3 13.71 8.580 12. 80 2.30 19. 37 56.76 11.35 9.0
3 40. 66 52.48 44. 08 26.13 53.97 217.3 43. 46 46.5
4 - 5.18 2.339 3.58 0. 890 2.910 14.90 2.98 4.5
4 45. 84 54. 82 47. 66 27.02 56. 88 132.2 46. 44 51.0
4.733 3.313 3.455 1. 020 2. 820 15.34 3.07 3.5
, 142. 1 10*hm?, ) )
« ”( ) 35% , :
80% ,
(3) )
22.3%. . 50% ,
: 51.0x10'm’
7.2 , , 34.2x10°m’, 3.3x
(1) 10°m’, 9.0x10'm", - 4. 5%
[13 8 3. pa—
, s 10°m’; ( =
R ? , 10% P= 20% P= 75%
P= 90%) ,
5 )
; . (4)
B B (5) B B
4
, 130x 10 5 ,
hm?, 3.5 , ,
x10°m’ ,
(2)
, , , 38 C
. (GIS) (RS)
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Analysis of Streamflow from Four Source Rivers
to Mainstream of the Tarim River, 2005

XIE Frming', MAO Weryi,
SHEN Yong ping’,

ZH ANG Jiar gang3,
WANG Jin®,

GAO Qiarr zhao,
WANG Shur de’

(1. Administrative Bureau of Jingou River Basin, Shawan Xinjiang 832100, China; 2. Xinjiang Climate Center, UrUmqi
Xinjinag 843000, China; 3. Administrative Bureau of T arim River Basin, K orla X injiang 841000, China; 4. Cold and Arid

Region Environmental and Engineering Research Institute, Chinese A cademy of Sciences, Lanzhou Gansu 730000,

China; 5. Aksu Hydrology and Water Resource Bureaw, Aksu X injiang 843000, China)

Abstract: In 2005, annual virgin flow of 272. 1 x

10°m’® from four mountains basins of Aksu, Hor
tan, Yarkant and Kaidu Konque Rivers drain into
the Tarim Basin, more 47.2x 10°m’ than average
annual streamflow of 224.9 x 10°m’, increasing by
21% , is an abundant hydrological year. The total
annual runoff from the four source rivers in 2005
ranked by No. 5 in last 49 years series of 1957 -

2005. The runoffs in Aksu, Hotan, and Yarkant
Rivers in 2005 are a wet year, increasing range of
22% ~ 25% by compared to the mean annual run-
off, and the Kaidur Konque River is a normal year
in 2005. The annual total virgin flow of Aksu, Ho-
tan and Yarkant Rivers above the Aler gauging sta-
tion are 236.3 x 10°m’ from the mountains basins,
and of the KaidueKonque River from Tianshan
Mountains 35. 81 x 10°m’. The total discharge of
the four source rivers into Tarim River is 56. 88 x

10°m’ in 2005, which three tributary river systems
(Aksu, Hotan and Yarkant) contributes 53. 97 x

10°m’ flows to the Tarim River. Most of this wa-

ter is consumptively used before reaching the comr

fluence, total consumptive water of four source
streams sum up 216. 6x 10°m’, occupy up 79. 6 %
of annual virgin flow from mountains basin. The
proportion of consumed water of upper, middle
and downstream occupy the whole consumed water
of Tarim River mainstream comparing with their
own woodland proportion respectively, the propor
tion of consumed water was more in the upper
stream course, was a little in the middle streams
course, and was correspond in the lower course.
Water quantity has been drastically reduced and
water quality has deteriorated dramatically in the
lower reaches of the Tarim River which have nega
tively impacted irrigated agriculture and pasture
lands. Based on the comprehensive governance
project of the T arim River at present, we still need
a long-term comprehensive plan for the T arim river
basin to the ecosystem building as a fundamental
engineering, by the macro-regulation of water re
sources management, economic and technological
means, and to ensure sustainable water resources

development and utilization of the T arim River

Key words: runoff from source rivers; streamflow to mainstream; hydrological regimes; Tarim River Ba

sin; 2005



