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Analysis of FY-4A AGRI bias characteristics and correction experiment
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(CIC-FEMD), Nanjing University of Information Science and Technology, Nanjing 210044

Abstract: As the latest generation of geostationary meteorological satellite in our country, a
great development has been made for Fengyun-4A(FY-4A). Compared with the previous
generation(Fengyun-2),FY-4A has higher observation accuracy and shorter scanning time. Taking
full advantage of AGRI data, the level of weather and meteorological disasters forecasting in
countries along the " The Belt and Road Initiatives" will be effectively improved. The interface for
the FY-4A AGRI (Advanced Geosynchronous Radiation Imager) data assimilation is
complemented in WRFDA v3.9.1 (Weather Research and Forecasting model’s Data Assimilation
v3.9.1) before investigating the bias’s characteristics of FY-4A AGRI data based on RTTOV v11.3
and GFS analysis. Bias-correction experiments of FY-4A AGRI data in infrared channel 8-14 are
further conducted. The results show that: 1) Channel 8-10 and 14 have warm biases. There are
cold biases in channel 11-13. The biases and standard deviation of water vapor channels 9 and 10
are small. The characteristics of biases show obvious differences between land and ocean in
channels 11-14. The land’s biases are more complex than ocean’s. For these channels,
observations on land can be eliminated in quality control. 2) The slope of linear regression
equation between bias and satellite zenith angle is less than 0.035. There is no obvious
dependence of biases on the satellite zenith angle.3) The bias in channels 8 and 11-14 show more
obvious dependence on scene temperature than those in channels 9-10. 4) The variational bias
correction experiment during 1800 UTC 13-15 May 2018 shows that the systematic bias has been
corrected effectively.

Key words: FY-4A satellite; Advanced Geosynchronous Radiation Imager; bias

characteristics; bias correction
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PRBEMERFERIE P25 SINR— MRS I BERE, AW & Al
SRE R AN G2 3 AR B IR AR PR SR . — et PR SR AR LU R X (i T
WA B E o HEER R Is g E B AT VR R T E I B R i iAG . Rlkt, TR BORHE b ]
DA R Bl R SR 45 3 (EEIRPHAE, 2008; #7424, 2017; Yang C et al., 2016, 2017;
Wang et al., 2018). SRTIE E AR PR R, T4 U A s EE (R REREA
JEE R DS N BRI . MRS R R ) M A IR R (PSR REE .
TENR IR AR R AR RO ), TEMNE B515 S 8ds S0 — 2 1k
22 WIS A RSP 25 ST HERf 1, DR ksl =38 RGPl 22 I I 22 1T IE R AR 2[Rk
MEEA 2 — (BELHE, 2009).

A, Byre (1992) WifwZE1] IE 5 #EEE MSU (Microwave Sounding Unit) J#H1H 2-4 1]
I 55 A DR B A 36 3 e 22 P 2R P TR R, 5 SR AR ORI (i 22 A SR A7 AE . Harris and
Kelly (2001) $i i 22 = 24 4 22 1B w22 P Rl RIS e F DA R 3% LA SR 9 Ttk
PR BRI . KRS E . BEW)4R% 1000-300hPa F1 200-50hPa B/, 4T <A1
AIE R 22T 1E, S0 7 Eyre (1992) BIJ5iE. LA ESCERERIE S 1 #2217 IE 7772,
2T IE R BAE RS R A S R AEDZ . Dee (2004) TERT AMIZERE FIRH T4 0 21T
B I EREEL TR 7 (Harris and Kelly, 2001) £k 20 &k %R & if 18
(w22, AR5 PR K 5 13T 1E REAEAS 4 irid b S0 — A AT B8 Auligné et al.
(2007) Wit T ESMZEI IEE (statie). B ARZETT IEHE (offline) AR 21T IE
J71% (Variational Bias Correction, ##% VarBC) Z[A]fANFE], 5645 KK VarBC 712 4H
BT T AR ] LR EE M 3 4 A g P . Yang C etal. (2017) 1 Wang et al. (2018)
I3 ZET GOES-13 MiZEfE 8 S bR TR R GORNIAT 748 0l 22 1T 1IE AN A4k,
ARG T BUE TR ACR .

bR R DR R, BT, A E—HDOESWN, BA MR . Ralls
A /& (Fengyun-4A, fiiFR FY-4A) 1E R E B0 — i LA ZFRHHAR R, & 77 HEARTEbR
HARIL 7@ R RO, AT EPRSEHAT, BRI T RS R DL IR SR
MK, AR MR AT S FY-4A T 2016 4F 12 H 11 H 0 B 11 20 &85, J6T 2018
FHTERAENNIK, 5 H 1 HIERXBAWN ST EALT 104.7°E W7R0E E2F, RA =R
BT, 5Ra =5 1 E ke 75 20H b a] B R m e I 2R, AR me e/ R
FER R FYER ARG RN GE 7T . BRCA 2 18 34 8 48 511 (Advanced Geosynchronous
Radiation Imager, f&#% AGRD . T =K< BRI (Geostationary Interferometric Infrared
Sounder, A% GIIRS). [AHL %1% (Lightning Mapping Imager, f&i#% LMI) A145 [H]35 55 1
M1XZs (Space Environment Package, fAj#K SEP). M2 @ IEFIH G 5411 AGRI 114 fE
Bz =5 25 TR MW WOCLLA B IR S 0CE TR KR R, eOMNeS B8 &, 4
IS TSR, S BRI R A A A R T SodE B E HUE RSOl 5K, RIERESR R TA
BRI FE A

SR B ATERATTN T H B RHE AR T M, XK B 422 52 0 21 AR SR AE H B R APtk (19 52
R o PIASCIER I 44 7 2 W 5 pUR R S 1 AGRI IS 25 BRHT s 22 RFAE, FFARE 43
PTIMIR ZZ R EAT 1 A8 10T IR, Rk SCH FY-4A AGRI BERME i REERE A 1) [ 44
J3 FH B4 7€ Fe it -

2 BEXEHIE

2.1 WRFDA & RTTOV &%

WRFDA & WRF (Weather Research and Forecasting model) #zU) %k AL RS, B
AT ARG VR 2 AR OO Bk Cln i Sl . o2k RS . KRS Bl % 5 55 Wl B2 L A0



FHik, FPEZAEFMUWMEERE D). WRFDA & 7 =4i%% /> 3D-Var (three dimensional
variational). PU4EA5%> 4D-Var (four dimensional variational). HE&-ZBNEFRILEIA. AL
AR IE T EA 9 BRE) 3D-Var [Ffb vk, 785 B da il 22 & i FH 3L 90R6 B vk il ME

e I (x), FhTERORE:

J(x) = %(x—xb)TBl(x—xb)+%(y—H(X))TRl(y—H(X)) (M

A, x R KRS RE, x BT R P IPRERE, HX) WWNE T, y IR E,
B Al R R7= 15 AR 22 0I5 ZEROWIAR 22 W) J5 ZERE R«
WREDA 1 [{JA8 73l 22 3T 1E 77 (VarBC) G FETR K 1 I BV 20 & Sk R m i 72

H(x,p) = H(x)+ 5, + > .p, @)
Hr Fiepy MR ER MM T, Hee) MBS R I T, x % 5
AR B NIRRT, B A p NS | NFURE T OLR L N B T4

XA 22 1T 1E 77325 0T DALEREA (R0 B Z0AN W SR T 1R R 2, DA R4 Ji R =R

ASCHFIF RTTOV (Radiative Transfer for TIROS Operational Vertical Sounder) & 4 4%
BEACKAEAL FY-4A AGRI $a 5 2 20405, A5T4DLINT B FH 000 0'6 i v 57 o) 50R1 22 380044 v 3R B B X 1
S %0 (National Satellite Meteorological Center, f&jFK NSMC) F13 [E g il i 2 K223
it 3 2 (A BE 2% 5 T s (the University of Wisconsin-Madison’s Space Science and
Engineering Center, fij#% SSEC) BEA AL, RTTOV 2 20 42 90 ZEALYI BRI T £ ECMWF

(European Center for Medium Range Weather Forecasts) JT & ) — &R L Hi0 (Saunders
et al., 1999; Matricardi et al., 2004), f#] H e 4, TOVS(TIROS Operational Vertical Sounder)
M ERNOCER, KEZES CE T UL TR TR M LLA R bRt 2 5k} . 245 €
KRARNREE . SRR E SRS TR, B ] DUJOE B TR 15 5 2 50 .

2.2 AGRI $R5F R F1}

FY-4A AGRI %% R} A1 4 #% =00 B ol A NSMC M Chittp://satellite.nsmc.org.cn
[2019-01-12]) F#h. ASCHIBFAX %A AGRI F A7 #5 % 4km 4[4 L1 2048 5 2650000
K GEO ENi . $sh hdfs #%5X, & AGRI 0 IR EEIELIL R ERLK .. e, 5
5 FE AR AL B 5 A B TRALBE P o 4km 2[R BRI 2748 2L, BEARIAHIER AT 2748
AR T AU T AGRL IS IINEHE, PR 4km J3 7% 26 1) 4 [ 48 2= sl
fh (Cloud Mask, fFK CLM) #EAT 4G . Hidi N netedf #53, 72N H = (cloud). T
H 2z (probably cloud). HEZ (clear). AJAEREZS (probably clear) %5. [AR, A LAFIH] 4km
SRR R 2R (Cloud Type, fiFR CLT) #EAT =K AR . i netedf 1%
A, PAET (clear). WA/KZz (water). 1178 7Kz (super cooled water). JEAz (mixed)-
NERIKE Gee)s B CEERIKE, cimus) MZEn (LENVEYW, FHANZERAZS,
overlap) 5EZA,

AGRI #i& H A= =5 TE A WGLA B e siast 0 5 AMgms] 14 A, AT ILE
W B (0.47um) 78 i EKPAAME B (13.5um), 2 _EFESHERME LN 0.5K. REEUE N 0.2K.
A] WG R A 21 AN TE 1R 25 (8] 70 HF 5 B s nl ks 0.5km, H 2140 E I e = 7] OA 2km, KP4k
T TE B 1 AT IA 4kme AGRI FPMEIINAR 2020 i R, S0 xR R, S =k o & )
BEEHE: 1. /NI — R A BB, WIS ) 98 f B S 15min, HA 00 Bf-21
N A g = /NI R O, B H 3L 40 RAETEDI; 2. RIS NAE Smin — KA
DXL, YEFEI 2928 10-55°N, 70-140°E (FE BRI, 2016; 7KEES, 2017; YangJ et al,, 2017).
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F2 BRI R R O (BB ) KRR R RIS R J8IE 7-8 N sb B, T
Hh I 21 A1 aE 3 BE AT DARII K B K BA 45 B AT ERIIR B H R = 15 R, Ha b fe & A2 A iR
K, AGRIIEIE 7-8 73 Ay i v A IR ﬁﬁE’JuETuﬁxﬁlﬁfﬁﬂﬁj‘%ﬁ'Jm/mﬁﬂﬂi&/ H bR 5
Ho HIE 9-10 14 NLLAMRWCE B, X =ANEE BRI R AARAR, IR R
@ﬁokﬁamﬁmmWWﬁ&,ﬁmm%%Wﬁﬁ,TH&%HWE*wE%KH%@,
HIE 14 3 S ABROCB B JBIE 11-13 NLLAMET X BB, KRS 80 (G, 2017) .

# 1 AGRI BIERAE (XA, 2017)

Table 1 Characteristics of AGRI channels

i 0K am S /km F TR H )

1 0.47 1.0 Bz, W, [RBER

2 0.65 0.5 Bz, . HE

3 0.825 1.0 FR = AR AR

4 1.375 2.0 B GKERT)

5 1.61 2.0 K=/ FRAFIKEK S RS

6 225 2.0 B BB RN T R T SR
7 3.75H 2.0 e, T R IR B R BRI K BH SR S
8 3.75L 4.0 R/ T, K= A0 5 A

9 6.25 4.0 KAXRZE G REIIKR

10 7.1 4.0 KAFHRE HEIKA

11 8.5 4.0 WS B

12 10.7 4.0 KA, WD Hh 3Kk 2% T 0 2 T I

13 12.0 4.0 HWIXA%, §50HL

14 13.5 4.0 CO, BT, TR 2 S 2 %2 R A5 B

B T2 S A A A O o] Wl R £ A BN e 872, WA SO AN (R IEE 1-7, ik
% AGRIJHIH 8-14 MART R BEREAB FIXN R B 1y AGRI 1@iE 8-14 AL EH KK, AL
FIF RTTOV 4@ g4, 83 EARE RSB SAE K% W 1 ATDUE HifiE 8
(3.5-dpum) BUE K FUE M = FE UG I 9 (5.8-6.7um). 10 (6.9-7.3um) XA KITIRIL
I TE (A BR B 7 B 7 BT 396hPa M2 521hPa /245, o] TR AR 2 i )2 KR
fEE, @i 11 (8.0-9.0um). 12 (10.3-11. 3um) 13 (11.5-12.5um) FUE o BOEEAE = P 20
THER, F B TR R & = 145 5 183E 14(13.2-13. gpm)ﬂiﬁ_@jw%ﬁmf fi7-F 800hPa
FA, FERMREFRELRE S, ZRERREEMERNEE (Zou et al., 2016;
Bt &S, 2017),
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Figure 1 FY-4A AGRI channel8-14 weighting function, calculated using RTTOV based on the U.S.
standard atmospheric profiles (ch8-ch14 represent channel8-14)

2.3 #£3# FY4A AGRI 5 WRFDA [E{t3E0

T WRFDA 1% FY-4A AGRI 4% 5 Z 040 i s OB, 57 A 22 17 1E 56w A P
WRFDA v3.9.1 # % FY-4A AGRI R4 1, FEAFEALREE L. R4 . A AGRI 4km
I3 HEA hdfs KU L1 8 b s & i E BUREERE 2 sEbndR . WL [a)255 8, M 4km
Iy HEE hdfs MR E AL BE PR T A S . TR RORBH R TN TR KRB /. KBH
TR EE R, AT 5 WA A WA A, A AGRI L2 = taill ™= 5 CLM Hiil =
Keifs B, SRJE % AGRI 5 WRFDA {2,

3 AGRI fRZE 7T

3.1 =N SR

242018 £ 5 F 15 H 18 B} AGRI =k~ it (B 2a). =385 (& 2b), K
PRIBIE 9 SEIR(E 20) R X IEIE 12 72 (K 2d). AGRI 2 A0 AR A& 2 RIS 25 XIS 7E SR 5
FHIE FAEAE R 22 5, 77w AL FER F RME . B FIH AGRI 1) 2 /N8 8 f A4 e = Rl
Ao Z3 KA SRR 2= I T B A5 R AR T 2 T, ) A [RIAE A& 1) 2= 22 DU AN BT DD I TE
1A RIS 2 JE B B B AN R AE A Chittp://satellite.nsme.org.cn [2019-01-12])

M 2a hAT IR M, WS W B8R Z, AT = SOrT AR S B AR X 2
b, BZ O ER = NI XIRAg Ftab . GliE 9 (& 2¢) HIG MR 245K it
HIE 12 (E 2d) MBS MNEERLN 295K, A =X (B 2a) XRGEE 9 (K 2¢) K&
12 ( 2d) B2 iR BARAA X, 181 9 12 fEIK = ice X3 (] 2b) WImiidm(k, MZE
2 overlap XIKZ S MMIEIK = ice XIBPI R FL, X RO@ETE 9 AT 12 1520 (B 2b J2 2¢) IRZ.
R, WASKZ water F145 2 cirrus HEANEAIIK & ice X £ )2 2 overlap HME N B — il TE [
Sl iR R (B 2b,e,dds B 1 AIRIEE 9. 12 AL EE R 500 v LB ok, %o 8
()il A ) 2 s 3 R B I AL T AR 20 A1 ik B 35 AR A St A S TR S TOURT R <A
SPIRPR S 73 4R, BV AR SN B SR A DG, DR G A S R 1) v PR, AR IR AR
A A =BG X, ol K.
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Figure 2 Distribution of AGRI cloud detection(a)(clear,pclear, pcloud and cloud represent clear,probably clear,
probably cloud and cloud observations respectively),cloud type(b)(scwater represents super cooled water type), channel
9(c) and 12(d) brightness temperature(units:K) at 1800 UTC 15 May 2018
32 HBERESISM
EHL 2018 455 H 7 H 00 Bf-12 H 18 W% 6h — K[ GFS 4Bk Tk & 5t (Global Forecast
System) 0.25°%0.25°%3#737, FIFH RTTOV v11.3 #ifll AGRI ifii¥ 8-14 (M5 =50, H 50
MSLBBAT I LMo TR EE T M IR ) e ZE R EAE, X LGS F e S R il 1.
P T8 S AR A 0T 2 X RSN 5 PR, AR SCAN 7 T I 2 DX 3 i 22 » £ B 5 2 O 5
2. FETEET s e S AAEA R AR, H TR R T A B T 2
K, I 60°m WIAR I Z A2 B N AN 3 4%, MR PR RTA/NT 60° WM (Da, 2015;
Ren, 2016). SR YRS EEGG, A Z S @E LA 45 2 75 J3AW0 Ak fw
G T
2 NG 8-14 T2 M AmZERRUEZE, Goit BRI AR 22 M b v 25 o] T g 4248 4y
TRZET IER GG BRI R B BE . Il 8-10. 14 NIEfRZE, & KIEmZEA TiiE 10,
RE] 118K i 11-13 Nz, SN FmZEN TEE 12, £5%]-1.36K. @iHE 8 KImZElR
MEZERN, 208 4.18K; J8IE 11-13 MifmERHEZEIRZ, 4108 2.7K; @18 9-10. 14 Ffk%E
PEZE BN
2 JWIE 8-14 Wz S HARMEZE (Bhi: KD
Table 2 The bias and standard deviation in Channel 8-14(unit,K)

EIES 8 9 10 11 12 13 14
w2 0.966 0.098 1.182 -1.163 -1.359 -1.195 0.215
i 22 b i 22 4.179 1.731 1.659 2.623 2.772 2.798 1.972

BE— B M 22 IR 20 AR AE, B 3 JviliE 8-14 MW ZEBME R P 2 At oL, Feitid
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IAEFEAN, R mENT-2 & 2K 2, VUERZENT, 755 SRk KT
4K LA ERIRCORABIX o AR T e 22 1) el 20 A 22 0K, a8l 11-14 w22 B oA bl
BE¥5), WIE 11-13 W LR ZEAL T-2-0K 2 [/, il 14 71 0-2K 2 (8], i b w2 5 A
ZREK. FR, MWK 4 ATLAE L, B 8-14 Kb i mZEbrdE 2= K Tilgee, Hdimig
8 S 11-14 JU N . 18IE 14 it b 090k 22 bn il 22 LUl 1K 1.8K 24, J81E 8 [ifith (1)
i ZE b iHE 22 LU D3 K2 2.6K, JEIE 11-13 MY KZ) 3K, UiHHIEE 8 A& 11-14 itk -1
s 22 4 AT B0 43 B, ASLADh 1R 22 KPR DR ERT — T THD @ A5E et 3 AR 5 S B il B2 AE R e M T AH 22
Ko T 77 T =58 M (1) b 22 5 5 20 S B UM A O 22 57 o 75 168 T I 2 00 0 s 222 )
i 73 A REAE T DA SR 5638 AGRI ZORHMim 22 11 1ERE8 1R i s 3l 5 %6
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Figure 3 Spatial distribution of bias in channel 8-14 averaged from 0000 UTC 7 to 1800 UTC 12 May 2018 within

0.5°*0.5°grid boxes (ch8-ch14 represent channel 8-14, color labels represent bias)
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Figure 4 The bias and standard deviation over land or sea in Channel 8-14 (land_bias and sea_bias represent bias over land and
sea respectively, land_std and sea_std represent standard deviation over land and sea respectively, units:K)

Beak, M 4 ATLLE Y, 18 8 75 FHh b (1w ZE Rk 22 i K, IR L 1R 22 b 22 1 B
BRTHRJUAEE, XUHEE 8 iz oA rH. #E—204r 2018 5 H 7 H-12
HiliE 8 fmz IR T 504 (B 5), 138 K- 22 bR Z 4770 3 AR 0 B i 5 AR
FEHFIE, 00 Az 06 B [R50 0 22 S bt 22 B B K F 12 K 18 B, o 06 B d k. tHFEET 00
S 06 B Xt LA SCRIFFLIX S8 R, TIEIE 8 A TR /Mg B, RN 2 52 HUH 5% 5
(PR BH R o 4 S P sz, DRTECL 5 F 7 HaliE 8 (w22 REAE ] (LR JLRFFIESAL) HEAT
i (Bl 6. M 6 nTLAE H, FEASCHFFL XS R (00 J2 06 KD, 43 HilAE PH K~ 1
0 LIS AR 3 B I KBty H 30 0 s ZE AR AL DX, 9 P T g 2 A AL DX 0 87 A BB B 7 ¢
NHIOE R, RIOREBE XI5, HEEE X K PH 4R 5 78 Hh ik 40 ANl T8 A R R 0 S, 38R T 8K 1 IE
Z o ARSI BT b X HH IR ) s 22 IE A X & BT TR GFS 2z xd T B3R 55 (A LAT

TEFERLK IR 2 (Zheng et al., 2012; Zhuo et al., 2016; Zou et al., 2016).
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Figure 5 The mean and stand deviation of bias in channel 8 from 07 to 12 May 2018(units:K)
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Figure 8 The dependence of bias(a) and standard deviation(b)(units:K) on satellite zenith angle(units:®) averaged
from 0000 UTC 7 to 1800 UTC 12 May 2018.The bar chart in (a) represents observation data counts at 2° intervals(*10%).
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Figure 9 The dependence of bias(a),standard deviation(b) and count(c) on scene brightness temperature(units:K) over
ocean averaged from 0000 UTC 7 to 1800 UTC 12 May 2018.
4 REITTERIG RER T
4.1 REEHIGE
A Oy TR BRI B — 8, W ZE 0T IR R0 BT R f5 1 TUE TRk ik
ATH, BRI AR T SO 45 D BRI S RO ZE AR ALE 1) RE B 70 fi 22 1T TE a6 Y o 4% 7
ES I

12
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TIE 11-14 Bt E R ZBONE AR, SZHER KO ZR 5200 R, 5 BRix £ 38 5 Fi b (0 00
PRB TR TG /N T 60° 1ML
R B W 2 L 5
N PR A /K B AR CLWP(cloud liquid water path, i KIE T 5%3%, @il WRFDA 1}
HASBNERE, B EUN i R ok, ISR S CLWP KT 0.2kg/m’
FRTRL I 5
ST B R ORISR IR R 4a6HE KT 15K 0
SERE B I RIREEER IR XA KT 3 MR 22 bR 22 RO
42 AR E
EH FTSC B 22 FFAE S0 AT 45, JETE 8 R B 52 B S S BRSO B K BH &5 i A 5 2 ), (8]
FUNFIRIE 9-14 o7 &3 I i OB T i 22 9T 1IR3
FIFH WRF J WRFDA v3.9.1, %4 GFS 0.25°% 0.25° Tl 7T i 5 . AEHLIX I8 AN
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li] 5 75 AR TE B2 I 7 20, 7k St T XSO S ORI TUARY e 4 (R AR 20 e U 5
BEEN 3D-Var BFAIE . EHEMYESEMATRZWOT: MW ETT RN WSM6 (WRF
Single-Moment 6-class scheme, Hong, 2006a); #5477 %8 RRTM (the Rapid Radiative
Transfer Model longwave radiation scheme, Mlawer et al., 1997); %2555 77 ¢ N Dudhia (the
Dudhia shortwave radiation scheme, Dudhia, 1989); [ [l i F£ /7 28 A Noah( Tewari et al., 2004);
ITRILFZETTE N YSU (Yonsei University planetary boundary layer scheme, Hong et al.,
2006b); RS E4L 7 %N KF (the Kain Fritsch convective parameterization, Kain, 2004)
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Table3 The scheme of AGRI variational bias correction experiment
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Figure 10 The mean and stand deviation of bias in channels 9 and 12 before and after no_satzen and satzen experiments from
1800 UTC 13 to 15 May 2018(unit:K, The nOMBnb(dashed line),n OMBwb(dash and dot line),nOMA(solid line) represent
observed minus stimulated brightness temperature and observed minus analyzed brightness temperature before and after
no_satzen experiment respectively. The sOMBnb(dashed line),sOMBwb(dash and dot line),sOMA(solid line) represent observed
minus stimulated brightness temperature and observed minus analyzed brightness temperature before and after satzen experiment
respectively.)
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Figure 11 Spatial distribution of observed minus stimulated brightness temperature in channel 9,12 at 1800 UTC 15 May

2018(before no_satzen experiment),colors represent observed minus stimulated brightness temperature
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Figure 12 Spatial distribution of observed minus stimulated brightness temperature in channel 9,12 at 1800 UTC 15 May
2018(after no_satzen experiment),colors represent observed minus stimulated brightness temperature
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Figure 13 Scatter plots of observed minus stimulated brightness temperature in channel 9,12 at 1800 UTC 15 May
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