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Abstract: In order to investigate the impact of hydrological data assimilation scenarios on streamflow simulations of hydrological
models, a data assimilation framework was proposed based on the Xin’anjiang model and the ensemble Kalman filter, in which re-
motely sensed evapotranspiration products and measured streamflow were used as observation data. Based on this framework, four
assimilation scenarios including DA-ET, DA-ET(K) , DA-ET-Q, DA-ET-Q(K) and a comparative scenario (i.e., OL) were de-
signed and tested in Ganjiang River Basin, aiming to evaluate the impact of the time resolution of remote sensing evapotranspiration
products, whether the time-parameters related to model evapotranspiration and multi-source data assimilation on runoff simulation
after hydrological data assimilation. The results showed that assimilation of two evapotranspiration products with different time reso-
lutions could improve the accuracy of model’s streamflow simulations in the DA-ET scenario, and model performed better by assimi-
lating the products with higher temporal resolutions. On the basis of DA-ET scenario, adding measured streamflow into assimilation
could improve the accuracy of model’s streamflow simulations, and the reduction of the relative error obtained by DA-ET(K) and

DA-ET-Q( K) scenarios was more than 20%. The results indicated that the accuracy of streamflow simulations was improved

« 2022-07-12 Wik ;2022-08-28 W iEHck
FEZR A RFHEILAH (51979071) | e i KAV 45 2% 4 10 ( B210201030) i1 2021 Y1.5548 “ WA+ 1 H
(JSSCBS20210245) WA %0
w MAEVEFH ; E-mail ; wangweiguang006@ 126.com,,



1048 J. Lake Sci. (#38#3) ,2023,35(3)

through assimilation of ET products, especially when the model evapotranspiration parameter was treated to be time-varying. Com-
pared to the OL scenario, four assimilation scenarios could improve the accuracy of model’s the 10% highest streamflow simulations
in different degrees, but the other scenarios with no significant difference was better than DA-ET-Q ( K) scenarios. Our results
could further understand the differences of streamflow simulation in different data assimilation scenarios and provided scientific basis
for the efficient utilization and management of water resources.

Keywords: Xin’anjiang model; ensemble Kalman filter; data assimilation scenario; streamflow simulating
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Fig.1 Location of the Ganjiang River basin

and the hydrometeorological stations
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Fig.2 Data assimilation framework based on XAJ model
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Tab.3 Parameter estimations of the XAJ model calibrated in Ganjiang River Basin
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Fig.5 Comparison of streamflow simulations under the OL and four data assimilation scenarios in
validation period (2008-2010): (a) the relative changes of Nash-Sutcliffe index ( NSE)
and root mean square error (RMSE) ; (b) the monthly mean RMSE values
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(a) RMSE=1336.16, r=0.8711 (b) RMSE=1339.75, r=0.8707 (c) RMSE=1339.69, r=0.8707
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Fig.6 Comparison of 10% highest streamflow simulated under different data

assimilation scenarios during the validation period (2008-2010): (a) DA-ET,yvi; (b) DA-ETpy vss
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