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Table 1 Experimental list
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Fig. 3 RMSE time series of regional mean (60°S—60°N, ring the earth) in EAKF experiments with different local parameters
a MR b MR I ¢ ¥R R E; d. 200 m AR e. 200 m AOER

a. Sea surface temperature; b. sea surface salinity; c. sea surface height; d. temperature at 200 m; e. salinity of 200 m
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Fig. 4 Correlation coefficient of sea surface temperature
a—f. AR (0°, 180°) i F Ab 1 FE IR IE AT OC R AL g1 AR T (20°S, 120°W) fir 8 Ab 5 2R A SC R 06 mer. AT (20°8, 60°) fir T Ab i 2 i 1
HH R Z G s—x. AR T (200N, 40°W) i B4 ¥ 2 I AR 5 R EL a, g, m, s. JR AL S BN 0.05 IR0 A U 6 224G b, hy o, ¢ JRAE S HOCH
0.1 M ¥R LA R G R AL ¢, i, 0, w SR AR SRR 0.2 i 230 BE A 380 6 R HG d, J, p, v RS HOCR 0.3 iRl A RO G R K e, K,
q, w. G Jay ML A I R 2l BEAE A AR 5 BB £, 1 1, x. HadiSST BORHA R EL AT G R 8. 28 F KB A SE R BUN T 0 19 X 35K
a—f. Relative to (0°N, 180°W); g—1. relative to (20°S, 120°W); m-. relative to (20°S, 60°E); s—x. relative to (20°N, 40°W). a, g, m, s. Effective correlation coef-

ficient of sea surface temperature when local parameter is 0.05; b, h, n, t. effective correlation coefficient of sea surface temperature when the local parameter is

0.1; ¢, 1, 0, u. effective correlation coefficient of sea surface temperature when the local parameter is 0.2; d, j, p, v. effective correlation coefficient of sea sur-

face temperature when the local parameter is 0.3; e, k, q, w. sample correlation coefficient of sea surface temperature without localization; f, 1, r, x. analytical

correlation coefficient of sea surface temperature. The areas in which correlation coefficients are smaller than 0 are blanked
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Table 2 Proportion of false correlation in SST

correlation coefficient
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Fig. 5 Regional mean (60°S—60°N, ring the earth) root mean
square error in LPF experiments with different vertical localiza-

tion schemes
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Fig. 6 Regional mean vertical root mean square error
(60°S—60°N, ring the earth) in LPF experiments with different

local parameters
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#x3 EEBHMSH EAKF, LPF AERXEFHHFRIZRE (RMSE ) . B4 &M (10A) 3ttt

Table 3 Comparison table of mean root mean square error (RMSE) and influence of Assimilation (IOA) of EAKF and LPF in differ-

ent regions

a i LEAKF 5 LPF 23R AN [R] X I 2R S RMSE JIOA XS L3k (5 64~ 5F44)

FREERUN EAKF LPF
X4,
RMSE/C RMSE/C 10A/% RMSE/C 10A/%
EoES 1.161 0.237 79.59 0.202 82.60
PN e 1.179 0.218 81.51 0.189 83.97
KPG#H: 1.183 0.257 78.28 0.217 81.66
g 1.038 0.251 75.82 0.204 80.35
b IR EAKF 5 LPF A BRIGEA A X i 58 ERMSE IO AN He 2 (JF 61~ F-34)
FREERUN EAKF LPF
X35
RMSE RMSE 10A/% RMSE 10A/%
2Bk 0.353 0.298 15.58 0.293 17.00
K 0.382 0.312 18.32 0.314 17.80
PNLTES 0.343 0.286 16.62 0.267 22.16
EpREHE 0.290 0.285 1.72 0.283 2.41
¢ R IUEAKFS LPFAERIEH AN ] X IiE 2 7 FERMSE S IOAXS LR (JE 61> H 3F1)
FREERUN EAKF LPF
X35
RMSE/cm RMSE/cm 10A/% RMSE/cm 10A/%
PR 6.25 435 30.40 4.73 24.32
K 7.46 5.35 28.28 5.77 22.65
PNIRES 4.54 2.97 34.58 3.40 25.11
E[EEE 5.25 343 34.67 3.74 28.76
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Data assimilation experiments using localized particle filter
and ensemble Kalman filter with community earth system model

Zhang Yuting', Shen Zheqi'*’, Wu Yanling '**

(1. State Key Laboratory of Satellite Marine Environmental Dynamics, Second Institute of Oceanology, Ministry of Natural Resources,
Hangzhou 310012, China; 2. Institute of Data Assimilation and Prediction, School of Oceanography, Hohai University, Nanjing 210098,
China; 3. Guangdong Laboratory of Southern Ocean Science and Engineering (Zhuhai), Zhuhai 519080, China)

Abstract: Particle filter (PF) is a very promising nonlinear data assimilation method. However, due to the particle
degeneracy problem, it has not been widely used in large geophysical models. In contrast, the ensemble Kalman filter
(EnKF) and its derivative methods have been widely used in operational data assimilation systems in recent years. A
newly proposed local particle filter (LPF) which employs the localization technique in particle filter, can effectively
avoid the degeneracy problem with low computational costs and has great potential for practical applications. In this
paper, data assimilation experiments using LPF and EnKF are conducted in a fully coupled Community earth system
model. The sythetic satellite sea surface temperature data are assimilated with each method. Different impact of local
parameters on each method is investigated, and the data assimilation performances of LPF and EnKF are compared.
The comparison results show that the performance of LPF is more sensitive to localization parameter. With the optimal

localization strategy, it is shown that LPF can be better than EnKF, and have a potential to be further improved.

Key words: data assimilation; localized particle filter; ensemble Kalman filter; community earth system model; localiza-

tion
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