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Fig.l Location of study area and distributions of rainfall station and hydrological station
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Table 1  Surface parameters and acquisition method of hydrological models
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Fig.6 Distribution of green water simulated by DTVGM before and after assimilation
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The Simulation of Green Water in the Yanhe River Basin
Based on Data Assimilation

Zhao Haigen'”, Yang Shengtian®, Zhou Xu’

(1.Beijing Water Science and Technology Institute, Beijing 100048, China; 2. School of Geography, Beijing
Normal University, Beijing 100875,China)

Abstract: The accurate green water simulation is very important for the crop growth, agricultural drought moni-

toring, food security and rational allocation of water resources. Now, there are three methods which can be

used to get greenwater: field observation, remote sensing calculation and hydrological model simulation. The

field observation can not get the accurate simulation result of catchment green water at large scale because of

complicated spatial heterogeneity; the remote sensing calculation method can only get the instantaneous simu-

lation result at a large scale region. Compared to the two methods above, the hydrological model can get the
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continuous green water simulation results in large scale catchment. But, because hydrological models have dif-
ferent structures and characteristics, different simulation results can be got when inputting the same simulation
data in the same region. In order to comprehensively utilize the simulation results of different hydrological
models, the data assimilation method is a good choice. In this study, the Distributed Time Variant Gain Model
(DTVGM) and Distributed Evapotranspiration Process Model(DEPM) were used to simulate the hydrological
process in the catchment controlled by the Yan’ an station in the Yanhe River Basin based on their structures
and characteristics, and the Extended Kalman Filter(EKF) data assimilation algorithm was used to assimilate
the green water (actual evapotranspiration) simulated by the two models to optimize the green water in the
study area. The statistical indexes show that the simulation result of DTVGM is applicable to simulate the hy-
drological processes in this study area, the Nash-Sutcliffe coefficient(NSCE) is 0.83 and the relative water bal-
ance is —1.97% in the whole simulation period. The water balance relative index of DEPM is —1.81% in the
whole simulation period, which shows that DEPM can model the water balance well at the study area.Besides,
the simulation results show that the green water in 2010 simulated by the two models is 378.52 mm and 375.55
mm, respectively. There are not obvious difference for the mean simulation results of two models and the spa-
tial distribution pattern are also similar, but there is more spatial variable information for result simulated by
DEPM model than that of DTVGM. Compared to the observed green water, the NSCE of green water simulat-
ed by DTVGM and DEPM is respectively 0.76 and 0.59, but the spatial distribution of green water simulated
by DEPM has more change information. Then, the green water simulation result of DEPM was used as “ob-
served value” to assimilate the green water simulated by DTVGM based on the EKF data assimilation method
in order to optimize the green water simulation result.The average green water simulated by DTVGM after da-
ta assimilation is 376.42 mm and the NSCE is 0.78 when comparing to the observed green water. The Standard
Deviation(SD) for the green water simulation becomes 40.37 mm after assimilation, which is significantly in-
creased by 7.79 mm than the original modeling results. The green water in spatial distribution shows more spa-

tial change information and is more reasonable in this study area.

Key words: remote sensing; data assimilation; ecological hydrological model; green water; the Yanhe River Ba-
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