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Table 1 Observation cases of the saturated hydraulic conductivity (unit; cm « d™")
ES EY Ji%E3 EL Ji%s Ji%6 EY
THERZE 33.86 11.29 22.57 11.29 22.57 33.86 45.14
R 9.79 9.79 4.90 4.90 9.79 14.69 19.58
+IRZ 3.70 7.39 3.70 3.70 7.39 11.09 14.78
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Table 2 The RMSE between the simulation and observation of soil moisture at the three depths in the seven

cases from Jan. 1st to 5, 2007 (unit; m*> - m™)

LES UE WESE Trs4 TS UESS E
TR 0.0155 0.0134 0.0128 0.0118 0.0146 0.0166 0.0177
AR 0.0128 0.0118 0.0120 0.0110 0.0124 0.0130 0.0133
LHER R 0.0202 0.0193 0.0179 0.0168 0.0199 0.0211 0.0217
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Application of different filters in soil moisture assimilation

FU Xiaolei'”, YU Zhongbo’*, DING Yongjian’, YANG Chuanguo’*, JIANG Xiaolei*, JU Qin’*
( College of Civil Engineering, Fuzhou University, Fuzhou 350116, China; 2. Northwest Institute of Eco-Environment and Resources ,
Chinese Academy of Sciences, Lanzhou 730000, China; 3. State Key Laboratory of Hydrology-Water Resources and Hydraulic
Engineering, Hohai University, Nanjing 210098, China; 4. College of Hydrology and Water Resources,

Hohai University, Nanjing 210098, China )

Abstract; To study the performances of different filters in soil moisture assimilation and the model parameter
sensitivity to soil moisture simulation, the assimilation and sensitivity experiments were developed. First, the
sensitivity of soil saturated hydraulic conductivity ( Ks) to soil moisture simulation results was analyzed based on
simple biosphere model (SiB2). Then, the hourly in-situ observations were assimilated into SiB2 by ensemble
Kalman filter (EnKF) , unscented Kalman filter (UKF) and unscented particle filter (UPF) based on the sensi-
tivity analysis results. The results show that: (1) soil saturated hydraulic conductivity can affect the soil moisture
simulation accuracy significantly; (2) all the three filters can improve the soil moisture simulation results signifi-
cantly; (3) the performances of the three filters are different at different soil layers: at soil surface layer, EnKF
performs better than UKF and UPF, at root zone layer and deep soil layer, the performances of the three filters
are different before and after precipitation. Thus, selecting a suitable data assimilation method is an efficient way
to improve the soil moisture simulation accuracy.

Key words: soil moisture; ensemble Kalman filter; unscented Kalman filter; unscented particle filter; saturated

hydraulic conductivity
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