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Fig.1 Locations of the main hydrologic stations at the Tarim River watershed
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Fig.4 Flowchart of developing the model
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Fig.6 Comparison of simulated and observed ten-day runoff volumes at Aral Hydrologic Station during 1992-1996
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Fig.7 Comparison of the simulated and measured ten-day hydrographs at Aral Hydrological Station in1997
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Comparison of the simulated and measured ten-day hydrographs at Aral Hydrological Station in 1998
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Tab.4 Results of the model test precision at Ale station 4

1997 84.2 73.8 85.1 1.36 1.46 1.35 43.45 56.1 40.4 110 123.9 80.1
1998 93.3 92.5 89.3 0.91 0.94 1.02 37.3 373 457 56 47 53.9 edd

88.8 83.2 87.2 1.14 1.2 1.19 40.38 46.7 43.1 83 855 67

1
3.4
2
5 5
1
3
2
(References)
5 [1] Yuan Xiujuan Xia Jun. Research on the grey system method of
Tab.5 Results of the forecast frequency under mid-long term runoff forecasting [J] 1994 27 4  22-25 Journal
different design frequency of Wuhan University of Hydraulic and Electric Engineering 1994 27
0 4 367-375 [
oo )
[J] 1994 27 4 367-375 ]

[2] Liu Suyi Liao Jiaping The theory and method of non-linear

application of runoff [J] Journal of Hubei University of
Technology 2003 18 1 42-46 [

25 25 25 25 25 25 51 47 21

25 25 25 25 50 50 50 55 48

25 25 25 25 75 75 87 79 70 [ 2003 18 1 42-46 |
25 25 50 50 25 25 45 60 13 [3] Zuo Qiting MaJunxia Chen Xi Study on variety trend and control
25 25 50 50 50 50 43 72 26 about mineralization degree of Bositeng Lake [J] Advanced Water
25 25 50 50 75 75 82 91 56 Science 2004 15 3 307-311 [

25 25 75 75 25 25 43 43 13 ] 2004 15
25 25 75 75 50 50 50 7225 3 307-311 ]

25 25 75 75 75 75 85 93 52 [4] Zuo Qiting LiJing Ma Junxia et al Study on the risk of water
50 50 25 25 25 25 60 50 30 diversion from Bosten Lake to Tarim River[J] Arid Land Geography
50 50 25 25 50 50 63 56 50 2004 27 3 361-366 [

50 50 25 25 75 75 91 80 73 0] 2004 27 3
50 50 50 50 25 25 50 65 15 361-366 ]

50 50 50 50 50 50 %5 8 30 [5] Ye Shouze Zhan Daojiang Engineering hydrology [M] Beijing
30 >0 >0 >0 7 73 87 o1 70 China Water Resource and Hydropower Press 2001 20-26 [

50 50 75 75 25 25 54 48 15 M

50 50 75 75 50 50 56 77 27 2001 20-26 ]

%0 >0 » » I I % % . [6] Yuan Zuoxin Drainage Hydrological Model[M] Beijing China Water
75 75 25 25 25 25 70 56 71

75 75 25 25 50 50 73 68 65 Resources and Hydropower Press 1990 16 [

75 75 25 25 75 75 9 88 92 M 1990 16 ]

75 75 50 50 25 25 62 70 20 [7] Campolo M Andreussi P Soldati A River flow forecasting with a
75 75 50 50 50 50 65 77 84 neural network model [J] Water Resources Research 1999 35
75 75 50 50 75 75 92 96 95 1191-1197

75 75 75 75 25 25 65 55 19 [8] Yuan Ximing Li Hongyan Liu Shukun Cui Guangtao et
75 75 75 75 50 50 69 83 77 al Application of neural network and genetic algorithm in water

75 75 75 75 75 75 94 92 96 science domain[M] Beijing China Water Resources and Hydropower




20 29

Press 2002 [ [J] 2004 27 3 287-292 ]
M] [10] You Xiyao Feng Guohua Yan Yuhong Application of the historical
2002 ] flood records with occurring years but without volumes in estimation of
[9] Chen Guo Shang Songhao Lei Zhidong Application of the analog design floods[J] Arid Land Geography 2004 27 2 225-227 [
complexing algorithm in the prediction of runoff volume in arid
areas[J] Arid Land Geography 2004 27 3  287-292 | [N 2004 27 2 225-227 ]

Calculation model of the convergence of three source
streams of the Tarim River

LIU Xing', XIAJun“?, ZUO Qi-ting’, YE Ai-zhong'
(1 State Key Laboratory of Water Resources and Hydropower Engineering, Wuhan University, Wuhan 430072, Hubei, China;
2 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
3 College of Environment and Water Conservancy, Zhengzhou University, Zhengzhou 450002, Henan, China)

Abstract: Located in the Tarim Basin, the Tarim River Watershed (34°55'~43°08'N, 73°10'~94°05'E) is the
largest continental drainage basin in China, flows along the northern marginal zone of the Taklimakan Desert from
west to east and passes through the Tarim Bain, and its drainage area is 4.355x10° km’. There is no runoff
formation in the mainstream area of the Tarim River, so the mainstream of the Tarim River is completely
recharged by its tributaries. Most of the tributaries do not recharge the mainstream anymore due to the climate
change and the impacts of human activities, and currently only 4 source streams recharge the mainstream. Based
on the characteristics of calculating the runoff volume converged by the rivers in arid areas, in this paper three
calculation models are selected, they are the multivariate linear regression model, system model and artificial
neural network model respectively, a case study on calculating the runoff volume of the Tarim River, converged
by three main source streams, is carried out by developing the models of multi-source convergence calculation,
and the ten-day runoff process of the Tarim River is simulated. The results show that the three calculation models
are effective and feasible, so they can be used to predict the runoff volume of the Tarim River. The three
calculation models are the foundation in calculating the inflow of the Tarim River, converged by the three main
source streams, and also can provide the scientific basis for redistributing and scheduling water resources in the
Tarim River Watershed.

Key words: the Tarim River  convergence calculation = multivariate linear regression model  system model
artificial neural network model
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