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Artificial neural network model of runoff prediction
in high and cold mountainous regions: a case study
in the source drainage area of Urumgqi River

MOU Ligin, TIAN Fugiang, HU Heping
(State Key Laboratory of Hydroscience and Engineering, Department of Hydraulic
Engineering, Tsinghua University, Bejing  100084)

Abstract: Ariificial neural network (ANN) model is intensively exploited for hydrological prediction. This is the
case of predictions for snow /glacier melting which is of critical importance for sustainable utilization of water
resources in the arid plain oases of Northwest China. In this paper, a parsimonious optimization ANN model based
on back propagation algorithm is developed to simulate and predict runoff in high and ®ld mountainous regions. The
source drainage area of the Urumqi River in Northwest China is selected for the case study. The newoik inputs, i.
e., the preceding daily positive accumulative temperature and previous runoff are detemined by the correlative
analysis, and the netwoik structure is optimized with the maximum Nash coefficient as the objection function. The
detailed study has also been conducted to test the effect of alternative inputs and forecasting periods on model
performance which suggests that 3— 3 — 1 networks i. e., 3 inputs (2 days preceding positive accumulative
temperature and one day preceding runoff) and 3 hidden nodes, is the optimal network structure. The reasonability
of optimized network structure and the effect of different forecast periods for model performance have also been
studied, which would be helpful for runoff prediction in high and cld mountainous regious.
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1990 1991 1999 021 mpanmy o gim) Vol ]
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Table 2 Nash Coefficient and IVF for Validation Period
1993 1994 1995 1996 1997 1998 1992 2000 2001 2002
R? 0. 83 0.78 0.72 0.74 0. 80 0.72 0. 83 0.85 0.78 0.85 0.79

IVF 0. 90 0.92 1. 00 093 092 0.87 1.04 1.01 0.93 0. 89 0. 94
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Table 4 Evaluation merits for psecipitation. positive accumalative temperature and runoff inputs models
1990 1991 1999 1992 1993 1994 1995 1996 1997 1998 2000 2001 2002
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