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Prediction of monthly inflow to the Danjiangkou reservoir by
distributed hydrological model and hydro-climatic teleconnections

HE Xiaogang ZHAO Tongtiegang YANG Dawen
( Tsinghua University Department of Hydraulic Engineering State Key Laboratory of
Hydro-science and Engineering Beijing 100084)

Abstract: Watershed initial conditions and future meteorological prediction are two important aspects that
affect long-term streamflow prediction. This study combines a distributed hydrological model and hydro—
climatic teleconnection analysis to predict the monthly streamflow of the Han River. We first applied a random
forests model to analyze hydro-climatic teleconnections for selecting the dominant climate factors and then
selected future possible precipitation scenarios from the historical meteorological records based on similarity of
the selected climate factors. The distributed hydrological model was used to obtain initial conditions and
predict the long-term streamflow using the selected meteorological scenarios. Results show that this random
forests model is effective for analyzing hydro-climatic teleconnections and the distributed hydrological model
could do rational prediction of long-term streamflow by using appropriate initial conditions and meteorological
scenarios.
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Table 1 Evaluation of GBHM based streamflow prediction in the upper Han River
/ (1981 —1983) (1984 - 1986)
km’ RE/( %) NS NSE RE/( %) NS NSE
23805 8 0.79 0. 86
38625 -0.4 0. 80 -0.2 0.82
59115 7 0.74 8 0.74
95217 4 0.85 0.84
7086 9 0. 86 3 0. 86
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Fig. 1 Sensitivity comparison of monthly runoff at the Baihe station to the initial condition and climate input ( January and August)
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Table 2 Predictors for the monthly streamflow at the Baihe station
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Fig.2 Relationship of the CRPS index vs. ensemble number



2013

o 5 o
2 N 5 7.8
3 o 5
R . o 3
50007 p #he 4 U 5 FA
40004 He4r P
30004 vy
22000 (¢ * 5 . .
@ i
1000 ¢ = .. s
1970 1975 1980 1985 1990 1995 2000 1970 1975 1980 1985 1990 1995 2000
VRT3 7 F) A5 20 T (oA 6 J ek A 5t )
80007 H £ Tl
B e e
2 40004 ol . B
il
2000 . i ;

0 T T T T T = T T T T T T =
1970 1975 1980 1985 1990 1995 2000 1970 1975 1980 1985 1990 1995 2000

F T 358 11 4 40 e T (A - e B8 s - A E T 1)

3

Fig.3 Predictions of monthly streamflow at the Baihe station using conventional and improved extended streamflow prediction methods
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