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—Ff T ETKF J7 ¥k CL I8l )5 i o o T4 B4 4
AN [ R, 3 o A RO A S S AR S I n-N
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Fig. 5 Comparison of the assimilation effect of the first va-
riable of the KS model in experiment 3

F2 KSH#EEARERERMET RMSE FisEFER AT LE

) H@ART/CLE

ST

KSHETY & — A~ A i

4 : : : : : : : : : :
0 100 200 300 400 500 600 700 800 900 1000
LK

K6 S8 7 rh, KS BORLES — AR i i Rl AL SCR
Fig. 6 Comparison of the assimilation effect of the first va-
riable of the KS model in experiment 7
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ARSI ITAEL,  xj FRE i A5 j A R
SAE . HEAR, R T A A e G v SO R B T
WEM T EWMEHRREZ R N-1, %R — K
PR B RE B, 33 7 A% 356 152 22 5 B it A 0 M R s 25, TR
Ve BT MR B . BEIE b CL Xt TR Rk 1Y)
PETHEA SRR, H0E M T CL Jrik i HF ETKF Jy
B R PR, AR RCR AT 0, BT DARR T 115 [
{2 Y RMSE 2F, &%) e GETKF fil GCL )7
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F2PIR, G, IR TN R 25 By 2 R R )
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Tab.2 Comparison of the RMSE and matrix rank under different experimental conditions in the KS model

i RMSE(JC CL) RMSE(GETKF) RMSE(GCL) BL(E CL) Fk(GETKF) B (GCL)
1 42435 308.53 93.21 4 40 100
2 422.03 366.54 112.53 4 40 60
3 411.02 366.13 116.78 4 40 100
4 409.91 350.85 133.00 4 40 100
5 406.93 363.58 116.37 9 90 184
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s RMSE(JE CL) RMSE(GETKF) RMSE(GCL) Bk CL) #:(GETKF) L (GCL)
6 387.79 35.59 126.93 9 90 176
7 412.54 336.49 148.92 9 90 182
8 387.97 320.72 157.46 9 90 189

3 PBIR T E M EE [F 1L 7 2 (BEnKF) Y
RMSE, SRFISEE 1 A A LI R =] fk fal b, [ st el
FAASA I S A A T8 9250 . EnKF eG4
N & S E BT, RMSE MIBE T KT GCL ik
(G255 1), Bf#ELEEN K] 100, RMSE M5 (E 7
WA, 5 GCL J71: (5256 1)AY RMSE AHY, (HI2FERF
(38 47 B ) o A AT AN . S 4S5 B0h N B 200 HY,
EnKF J5 %89 RMSE {6k T GCL ik (55 1), %
BT R A A B R A RO, (H R A A7 I R
GCL ikl ARG HUN N 5 B BB (5256 1 4040 F,
GCL J5 k147 8] 4 4.83 s) EnKF il fff R A&
B, WEVERR SRR AR UK RMSE, I A& —Fh
AR Ak 375 5, I HLAE 352 09 B8 W) 4k Jr vk g
H, EEGERE 100 MEGRAGE R . BRI AE
TP R EOE ALk A LS, B2 A LUE HTE
EEBENIEOLT, B8 GCL ik AT 88 W ik
R B AT

%3 KS 1At EnKF 73589 RMSE
Tab.3 RMSE of the EnKF method in the KS model

£EHW RMSE AT R[] /s

5 417.23 6.01

10 429.88 8.15

30 399.54 15.79
50 380.61 23.76
70 346.17 31.93
100 165.90 44.97
200 56.33 85.30

BeJa, ATEA SR GCL FiEH ) GC M
gl Askey PREL, 7R ITIERYIE AVER, EZT
HOKBRI P RGIZ k. # 4 BN TIEARR LK 5%
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BRI rf ) S S5 R il GCL vk A i T35 22 Py
Ji ZHE MR RS R R ik Jr A b, T
(4R FE, PRIUE T 15 22 5 R AL 3 1 W §EE, MM GCL
J5 B9 RMSE 5 A R Ak A0 et 1 i
IR, BEBAFI A Askey PRECK: GCL k¥ R s £

JUEALE I, SR T GETKF Jrik HEgJi 7 —Jt
BRI Y SR BR A

x4 RKEB A R[E LI &M T RMSE #0156 FERE B X EE

Tab. 4 Comparison of the RMSE and matrix rank under
different experimental conditions in the shallow
water model

4’5 RMSE(J CL) RMSE(GCL) #:(Jt CL) HBk(GCL)

1 151.29 132.18 4 60
2 151.73 129.33 4 60
3 152.30 128.62 4 60
4 151.91 130.86 4 120
5 108.13 78.81 9 270
6 108.12 87.80 9 270
7 108.88 76.69 9 225
8 108.36 77.55 9 180
4 Hip

NI T AR /RSP ESE LD
SR RREERE, LI CL 5% T ETKF Z55F )5
HRAR IR 2 U8 U Ik RS FH, AR SCK GETKF Jr ik itk
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Abstract: In ensemble data assimilation, the use of covariance localization (CL) methods is limited. The ensemble
transform Kalman filter (ETKF), a variant of ensemble square root filters, is a widely used and computationally
efficient data assimilation method. This article theoretically analyzes the difficulties of applying CL to the ETKF
method and improves CL to make it more applicable to the ETKF method. Moreover, combined with a shallow wa-
ter equation, a CL method suitable for the multivariate numerical model is proposed using the Askey function as the

multivariate local function. Through specific experimental verification, good analysis results are obtained.
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