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Abstract: Bias correction is the key technology of data assimilation for satellite radiance data. Currently,
global GRAPES variational assimilation system adopts scan bias correction and air-mass bias correction
based on the consideration of Harris and Kelly (2001). But it did not cover the changes of deviation prop-
erty (such as instruments or pollution problems). This paper proposed a scheme called online bias correc-
tion based on Harris and Kelly’s TOVS radiation error correction scheme and the concept of online bias
correction which was put forward for NWP system to solve the problem of data drifting. The scheme con-
siders the characteristics of GRAPES system and the statellite pretreatment system of National Satellite
Meteorological Centre of CMA. The online bias correction is an adaptive bias correction system. It uses
variational method to adjust the coefficients of predictors. To test the effect of the new scheme, two-
month-long assimilation experiments were carried out. The results show that the online bias correction
scheme can optimize the degenerate bias equation automatically and quickly, and keep the effect of bias cor-
rection stable.
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Fig. 2 Time series of static bias correction (green) and online bias correction (red) for different channels



868 A

% ERNEC

T L I FLRG i e AR R P B A e . BRI E 10
F14) - 257 SO0 4% 2 W s 0] 19 25 £ 2 A /0N i B 1 08 30
L A Sk T3S 25 LI 8% 2 A )N

DL E 7 A6, 3 g5 i 1B B — (& 3a) Ck
TR0 H 1—10 H) (BB — (& 3b) (i 22 1T 1E 3
EEHIEARMFEL,5 H 11—16 H) B = (& 3¢)
(BsEm.5 H25 H&E 6 A 5 HO LA KLB B (& 3d)
(B 1.6 H 1525 H) PUASBi B fm 22 Bl 45 )3 25 1k

M. LA B Be— B A7 R Gk iR 22
W B — R 22 17 1E 30 45 HORT BOR PR B Lt B B — A
v G B+ R e O 2 Wl /) ELATS AR PG A T T 25
— B[] 1 3 25 B8 Z 5 SR TR E L RO
RN I B 22 PR R 7E 0 BT . 2R 54 W
P A AR+ T LA TR AT E 348 3k HOOIE — B i ] 1 50 4
55 A 25 1T IE RORAE X LG X S5 #8 A 2 A AR K

LA

4 BREE]
(a) Ch7 BrE— AR

(b) Ch7 HyEE— HiRE

EBEZLL
Bibkny

(©) Ch7 prgr= [ -Hlfkin (d) Ch7 BreEpg

—80 —40 0 40 80
e/

3 I 7 i 22 B A R A AL B HOR
CH %68 S 1T 1E B 808 - 4068 O 3T 16 J5 $d)

Fig.3 Scatter diagram of bias changing with latitude in Channel 7

before (green) and after (red) correction

3.1.2 AR £ BT ERR

B4 25 13X 16 K73 Bl ok T 25 e 22 17 1E
(& da) Ml 22 1T 1E 20 25 308 B0 R (& 4b) J5 i 38
ZERY EL . AT A SR S O 22 1T IE A, il 0E
5.6 [0 B M g A R i IX Al 22 A5 AR R LB IE 7.8 b
- BR i 2273 R BT IE ok L T8 E 9,10 ROUR e 2%
JbE 2R 5 2 B A i 22 ARAR R o TR A 22 9T 1E
AT HHARITIE G RGENE R 22 2% Wb Hp
WIE 5 BR T AE i Hi F R GE R AT A AR 23 Bk A i 22
Sh AR ERFE BN R AR B T T R A
(. JEIE 6 Ry i DX i 22 /) s T GE 7.8 b ER
FERATIE TR T 53 18 9,10 Ba PR 5 4 b A % >
BOGORT IEROR A B B E # 25 0 22 31 15 ROR AT
R . B OR UL R R 22 0T IE S BT HA
Z R REAS i 22 W A /N 9 LR I e B i R
JERTE N
3.1.3 mEMEEE B

K5 45 1 R 20 25 3T IE B8O G 60 LR R
PSS 22 1T 1E (B () 554 22 1T 1E 19 3 25 38 ok
(L) T IE i 04 e =3 7 B2 R KR o e {2 5t
BRSO 25 L A % 2 R 0w . T AR L oK
P 2500 22 1T 1E I B UL I 5% 22 11 80 14 e ) 4 AT

T AFAE RGN 25 T3EE 7.8.9.10, 3T IE )5
(R EL IR R IR AT IE B ROR 7. T2 25
ITIESh AR B AT IE S5 - AU 75 00 00 5% 22 31 41
(14 W (L 4 30 2 B30T T ELAR LG F #0250 22 1T 1 fi
25 (0 43 A BT AR v, T B R 0T AR 0 R X T A G
7.8.9. 10, T IERCR T AT .
3.1.4 RILKRSH

] 6 Sk for 3 e B 3 AR 25 r BT L. [l 45 2R
fRi% 22 L NCEP 43 #r /R S b iR g8 it . FRATT ik 4%
T 700,500 5 250 hPa = 2K/ HrFIL3R . HIE
A LU A 2237 1E 16 2h 25 56 8T W T 46 B A — >
25 TR R a2 b SCU g PR . S S e
ZETIERORAM L A 22 1T IE M s S HE AR RSB 1E
P BRIE AL BRER A el alE , AR ALAEAR)Z 9700 hPa
A B e T ELAE 500 L K% 250 hPa (4 Bl i 4%
ALY . BT DA 22 3T 1E 0 S A BHEOR 1
IERCR AR T #0522 1T IE &R IF B ok
R R AR R RUR B TR R

Pl 7 Sk o 34k e BB B 4 1) A 25 15 18 O AR 25 4 T
Pl o 3 2k b A B 4 L 3R AT AT L R GE S SR A 22 3T 1
AT HBANG BRI — & 12 B L T/
5 25 1T 1E 14 J58 26 &1 43 At 235 5 et B 8 L R A8 ke 3



57

FT e A R TR L i 22 10 1E Sh A TE R AR TE GRAPES-3Dvar f5 FBF 5

869

90°N
60

30
EQ
30

60

90°s -
90°N -
/(b)) Chsv!/

60
30
EQ
30
60
90°S

90°N

60
30
EQ
30
60

90°S
90°N

60
30
EQ
30
60
90°S

(an) Chs [

(a,) Ché '

(@) e/

(b,) Ché

(bs) Ch7

S O = = 2 N W
R I S e R~ =l )

(b,) Ch8

(bs) Ch9

180 60°W 60°E

0
(a) Chs

Pl 4 TR 3 R #6285 22 37 1E () Rl R 22 11 1E S A TR EOR (b) J5 2 3R 22

180 180 60°W

60°E 180180 60°W

60°E

Fig. 4 Scatter diagram of global bias of different channels after static blas
correction (a) and online bias correction (b)

180

(b) Ché

% —amw neﬂm A‘ (¢) Ch7

-10 0
Bias/K

10

Btas/ K

0
Bias/K

—— W EREL T
— i AR
—— R

Bias/K

-3 -1
Bias/K

1
Bias/K

B5 AN [m) 3 R 280 22 3 1F G 8) R HI R A5 4w 22 37 1E () L K

i 22 3T 1E 3h 2 BB B AR (L0600 J5 f 25 19 HE 2R 2% B pR AL

Fig:5 PDF without bias correction (blue), and PDF after static bias correction (green)
and online bias correction (red) for different channels

e N N SIS



870 A, % 41 %
60 60 120
Static=S, (fi- (a) 700 hPa sol TR s I:tl* (b) 500 hPa 100 (c) 250 hPa

+—=Static— N

30 :?v‘;wuﬁﬁN\ga%é sk’gé

40

—<Online—N (ah L

;{%30
41;20
10
0 5.16 5.26 6.6 6.16 6.26 5.16 5.26 6.6 6.16 6.26 0 5.16 5.26 6.6 6.16 6.26
2013 H/A.H 2013 H/H.H 2013 H#/H.H
6 AN [R) A e T bR R AR 22 1T IE RO 53 B EOR ITIE 5 (L0 E) A 35 B 1 7 ik iR 2=
Fig. 6 Root-mean-square error on different isobaric surfaces after static bias correction
(black) and online bias correction (red)
10
@) dekm dekek | ¢) JFEK (@ rickek |
201 e - ok : i
30f e A
501 [
&£ 701
<100
=150
200 O DI MY
300 '—*7"* dekezk S TRk : [l ol R 2
500 SR g gk N s - sk
(i A . el TEREIN T R T
10004 20 30 40 20 —10 0 10 20 20 60 100 140 180—60 —40-20 0 20 40 60
RMS Bias RMS Bias
Bl 7 s R R 2E (e, O H 22D, D (as b IERER, (o0 DREFFER
Fig. 7 Root-mean-square error (a, c¢) and bias of geopotential height (b, d);
(a, b) Norther Hemisphere, (¢, d) Southern Hemisphere
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Fig. 8 Same as Fig. 6, but with online bias correction (red) and original bias correction (black)
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