55 32 % 55 6 11 X R OB 2 Vol. 32 No. 6
2008 4F 11 H Chinese Journal of Atmospheric Sciences Nov. 2008

dkAE, WHERE, AR, 5. A Kalman JEHAE HIEREE FAL R AR . KA, 2008, 32 (6): 1419~1430
Zhang Shenglei, Xie Zhenghui, Shi Chunxiang, et al. Applications of ensemble Kalman filter in soil moisture assimilation. Chinese Journal o f

Atmospheric Sciences (in Chinese), 2008, 32 (6): 1419~1430

£4 Kalman JE R ETIEEERLERIMN A
KAEB BIBC AEE  HA

1 P[RR B R S BRI SEBT R B U SR L. JEst 100029
2 PEBEBEDIAERE . Jbat 100049

# E AT ORI AL S R/R 2 UEW (Ensemble Kalman Filter, {##% EnKF) Jf-45 & i 11 7K SCA
Hl——n[ 2 R B R J1BAY (Variable Infiltration Capacity, fRjffk VIC 88D kR T — A LHHEE R T %, FIH
1998 4F 6~8 H I Ji B e s AUKIE R RS (HUBEX) 35 H 4037 W08 10 28 36 [X —— 58 98 ) 3 3300 1L 3 13308 ) 38
HOULI S8t B2 1986 ~ 1993 4745 JIE TR PH G 1l 55, 1) - 49608 2 A WL b A7 [l Ak s 25 SRR Iz b U7 6 BE 5%
AT SRR, RAGR SR SN PR R A, T FHEREM A L ). H L R, R SRR
LM, STV EE/RSIED (Extended Kalman Filter, fiifx EKF) fi + 305 B8 R 4L 7 L0245 R ik, T
EnKF () + 3808 R 525 TS5, Bl B ML S A0 R AR Sk L igE T EKF Ffb 5%, (H
I AL 55 AR S B 2 BT ]

KR BHmEdERA HEERE RS RRZIENE PRF/RSEN  VICEIR

TEHSE 1006 - 9895 (2008) 06 - 1419 - 12 hESEE  P468 XERFRIRED A

Applications of Ensemble Kalman Filter in Soil Moisture Assimilation
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Abstract A soil moisture assimilation scheme is developed, which is based on the ensemble Kalman filter (EnKF),
an unsaturated soil water flow model and the Variable Infiltration Capacity (VIC) land surface hydrologic model. To
validate and verify the scheme, several assimilation experiments with in-situ observations and infiltration derived
from the VIC model driven by observed meteorologic forcings are presented. The results demonstrate that the assim-
ilation scheme can retrieve the true soil moisture profile, improve the estimation of soil moisture, and capture the
daily, dekad, monthly and seasonal variation of soil moisture, which shows that the scheme is reasonable. Compari-
sons of the assimilation experiments with the algorithms EnKF and Extended Kalman Filter (EKF) show that the
EnKF scheme with the suitable ensemble size is easy to implement and is a little superior to the EKF scheme for soil
moisture assimilation, but the computational cost for the EnKF scheme is higher than that for the EKF scheme.
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Fig. 1 Framework of the soil moisture assimilation scheme
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Fig. 5 Comparisons of the simulated, assimilated with EKF and EnKF, and observed monthly mean soil moisture at Nanyang from 1986 to

1993 (a) Monthly mean infiltration; (b) at the surface layer; (¢) at the middle layer; (d) at the deep layer
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Fig. 6 Same as Fig. 5, but for comparisons of the seasonal variation of the monthly mean soil moisture: (a) The seasonal variation of the

monthly mean infiltration
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Table 2 Comparison of the RMSE of the soil moisture (cm®/cn® ) simulated, assimilated with EKF and EnKF at Nanyang from

1986 to 1993
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S el EKF EnKF EED) EKF EnKF
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Table 3 Comparison of the RMSE of the soil moisture (em® /cm?® ) simulated, assimilated with EKF and EnKF at Hefei from 1986

to 1993
FH R YRR 2 F R F 1 AR B R R 2R
TR AL EKF EnKF AL EKF EnKF
0~30 cm 0. 0434 0. 0340 0.0276 0. 0288 0. 0230 0.0154
30~60 cm 0.0301 0.0173 0.0170 0.0174 0. 0082 0. 0056
60~100 cm 0.0253 0.0166 0.0184 0.0132 0. 0038 0. 0070
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