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Impacts of surface-—groundwater interaction on water regulation

in middle reaches of Heihe river basin

WANG Yue', XU Lei', ZHAO Jianshi’

(1. China Irrigation and Drainage Development Center, Beijing 100054, China;
2. Tsinghua University, Beijing 100084, China)

Abstract: Surface—groundwater interaction relationship has significant impacts on water resources dispatch
and management. A deep understanding of this relationship between surface and groundwater is the basis of
scientific system dispatch. This paper develops a surface—groundwater joint simulation model in the middle
reaches of the Heihe river by using MODFLOW to simulate the surface—groundwater interaction of this ar-
ea. The developed model is calibrated and verified by using the observed data during 1995-2000, which
shows a good model performance. By applying the model to the simulation of water regulation practice of
2001-2006, it is shown that the interaction between surface water and groundwater is an important factor
affecting the regulation. The proportion of river channel discharge is low rate in wet years but high rate in
dry years due to water exchange relationship of surface—groundwater. By comparing the wet year 2003 and
the dry year 2001, it is found that the groundwater recharge in wet year is nearly 200 million m’ less
than in the dry year, making it impossible to accomplish water diversion target of Zheng yi Gorge, even if
the middle reach users use less water. This has led to the phenomenon that “the more abundant of water,
the more difficult of completion”. It is recommended to adjust water distribution scheme or increase the reg-
ulation and storage engineering works to solve this problem.

Keywords: groundwater simulation; MODFLOW ; water allocation scheme
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