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Inverse simulation of ungauged branch inflow based on the EnKF

WANG Jiabiao', ZHAO Jianshi', LEI Xiaohui’, WANG Hao" *, WEI Junyul, LIAO VVeihong2

(1. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: The lateral inflow error is one the main uncertainty sources of river flood routing. Parts of previ-
ous methods for inverse simulation of lateral inflow are not able to determine the separate inflow of a specif-
ic branch, because they commonly calculate the total lateral inflow based on the principle of water balance
combined with hydrodynamic models and data assimilation. In other parts of previous methods, the reverse
flood routing from downstream to upstream has ever been attempted for the inverse analysis of branch in-
flow. However, the results from reverse flood routing is sensitive to the boundary conditions, and signifi-
cant uncertainties lead to large errors in the inverse simulation results. In terms of above-mentioned issues,
an EnKF-based method is proposed for the inverse simulation of ungauged branch inflow. The branch in-
flow is firstly calculated via the forward and reverse flood routing with one-dimensional hydrodynamic mod-
el. Then, the lag—time matrix used for EnKF is determined by the propagation time of perturbation from
branch to the gauging station. When large errors are obtained in the first—time calibration results, the En-
KF should be reused with the first results as the background. The EnKF-based method is applied to an ide-
al case and a real-world case in Xijiang River, and the inverse simulation results are pretty good. In both
cases, the assessment indicators R* and NSE are above 0.99, and the relative RMSE is less than 0.05. The
case studies demonstrate the efficiency and effectiveness of our proposed method in inverse simulation of un-
gauged branch inflow, and the research is helpful to improve the simulation accuracy of flood routing.
Keywords: inverse problem; data assimilation; reverse flow routing; lag—time matrix; EnKF
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