CHRLE G HRE
2023 4F 5 H

IDANE I S I
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

Vol. 34, No. 3
May 2023

FEMG . ERIA RS, FY-4A/AGRI R BE 7™ 5 OB A 30, R R 4R . 2023,34(3) :257-269.

DOI: 10.11898/1001-7313. 20230301

FY-4A/AGRI i§ %2

% BB' 12)3)

E % ﬁ% 1)2)3) *

ErFmflRERR

FLJ% ml)Z)B) \’J:]/ %1)2)3)

DOE R D REA G0/ E R A )RR W A pue, Jb st 100081)
P (P ERAR L T EAH .0, dEat 100081)
O O A G SR v R SRR TR A R A E b S T RS &, JE T 100081)

i

=

RuMSSLTE AREYAMDRKRES 2 R# L TREE KA, #5200 56 38 # 1k 510E 5 5 85 AGRI
S O 1k TR E AL BT R e B I AR A . W R R R FY-4A/AGRI JEREE B 52— R H AR
T 2R B SN I AE L 55 R G SRS RO AT B . L B 3 S0 22 IR B B0 Sy 22 S R LI B 6] g 30 min U # (] B 25
4 km (B A VEELET 1106 FY-4A/ AGRI W 30 8 7= b 2F 47 00 5 A6 56, DAk 45 SR 2 WA« T 2 g £ 19 1% 00 7 4 1l 25
—0.45~—0.42°C ,f5fE2E N 0. 81~0. 88°C , #HL ZHUAE 0. 985 Lh ., Lk Himawari-8/AHI #§ R iR EHE NS %,
FEARI S ) 1 ho 23 (8] BE & O 4 ke (923 DEEC BT 11, %F FY-4A/ AGRI i 6 5L #E47 B A 56, G i 1 12 00 T 3
25 —0.26~—0.07 C,4RifEZEN 0. 68~0.82°C , B H M5 REHE 0. 985 LA b, iK% 0. 001 B F MK

K@ FYAA/AGRI; g R0 B

W F IR F (sea surface temperature, SST) J& X,
5 78 A0 B DB A 22— o A Y 19 T 308 L 2 2 [ O3 A
AN 3 728 A B8 3k o A A A ARG I 2 4 T L K U
VR 55 WA 45 5 A B AR 28 PE A LR 3 A0 il
ot mEAEA

SRR S VRIS ettt B2 1R P ER-=:!
WL 8, B 37 S DN T 2R R 2 e A TR A
CIR T 15 R T2 ) SR 6 AR IR, B4 o e (HL S
[F1) 761 5 P8 AT 5 T35 O 0 9 3% 1R B R 4% v s () B i
JE B A s AR L & FE 253 B R IR R )
P2 R 5 L 2T M3 ] B A3k w8 s 1R 4y B 3 L RS
2 7 0 FY-3C T 45 B E VIRR visi-
ble and infra-red radiometer) B AX 7] $2{it & H P
IASERALI L 32 A B R A5 1.1 km 43 PR 00 F IR
JEE 7 i i 26 [ K0V S KRV B (National
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Oceanic and Atmospheric Administration, NOAA)
T E## % VIIRS(visible and infrared imaging ra-
diometer suite){¥ #% 7] LA AL 73 3R/ NF 1 km 19
MR, Wk R TR TR A X 8]
22 I U 3% U R ORI JH 32 A SR O A ks s T
BRI A 235 1] 90 Bl 1) 5 25 ¥ R RS AR MSG
(Meteosat Second Generation) I 2 $## 1) SEVIRI
(spinning enhanced visible and infrared imager) AJ
H 24t 96 A~ 4 8 & R EEY . EE GOES-
16/17 ( Geostationary Operational Environmental
Satellite) L &2 # # 19 ABI(advanced baseline ima-
ger)'  H A Himawari-8 T & ¥ 2 19 AHI Cad-
vanced Himawari imager) A] DA &F 10 min $#24t 1 &%
4 [ v 2 L T

SR FHFALT S0 38 T8 S 8 A TL B T 3R TR B 7 il 26K
JIE S (i) 3 k38 0 18D X 00 T e S T SRR L (H
5y % A~ R B TR A o R Y 4 T
iR 2 Uk BE S8 H AR H B R, R A MCSST (muwllti-
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channel SST), NLSST (non-linear SST) % & 4b ¥
TR IAET A TE A | B Y S v 2 U R R RS
) o B AV UL BE 7 . H A 0 S AR R M S i
B E I T O AR LR H 4L (European
Organization for the Exploitation of Meteorological
Satellites, EUMETSAT) i OSI SAF (Ocean and
Sea Ice Satellite Application Facility) ¥ & & y®
i 5% A A3 R R (NASAD () Pathfinder
W U B T L % NOAA/STAR (NOAA
Center for Satellite Applications and Research) f{)
ACSPO(Advanced Clear Sky Processor for Ocean)
Rtk R 7

KA FY-4A/AGRI Ml 55 16 40005 7 12
R i B 5 0 42 8 JE  Himawari-8/
AHL 07 TR 0 WS FY-AA 7% i 2 1
R MBS e T G0 = 0 R R 30

IO

1.1 FY-4A i

Wz U5 R AR5 TR (FY-4) 1F 38 [ 5 2
R bR A &R FY-4A F 2016 4212 A
11 H 2 & 5F. 9F F 2017 48 5 A 25 H &\ T
104, 5TEN 1 bR B S5 W 1k 0T A O R
{¥ (advanced geostationary radiation imager, AGRD) J&
124y 0 1k B i 1k BT A S R Y R AN R AN B
CIRUS A 52 2200 NN LR A\ | S 24N 3 32 oY
FY-2 AR TR ERER T 2 Ok i I FY-
2RBTVREMS AP RS 14 N FY4 AL TER
MA=MaeE ra. L FY2 KL DEARRETA
PeFA R 2 4 [ 48 P AR 000 B (8] A 30 min 45 K
15 min, #% @& %5 (8 70 B R M 1,25 km 2 5 2
0.5 km" |, FY-4A/AGRI i & ¥ B2 W Scwk[21],
ZIAMNE X 3EIE 10, 7 pm 112, 0 pom S i 2T 413 38
3.75 pm A Ml TG IFE R . FY-4A/AGRI
H ORI A0 W 4 150 £ L0 38 = 8] 23 B3 O 2 1
4 kmt

WA 2021 4 7 H—2022 4 6 A FY-4A/AGRI
LB 2 K6 I R 32 3l B2 7= b K080 D A 8 % &% e
FY-4A/AGRILIBRkBE R TES L F L FY-4
COTD b 1 ThT 7 ] 28 6 1) B34l TUAL B R 48 L J 22 5 4

S5 bR DA S b B AR AR T IE B L1 8 T8 £ A A 3 e
fii (geolocation, GEO) ¥t#i » LA HDF SCA A% A7 I
Aoy Hodr L1 8 s £ At 4 15 4% 52 1% o W
TR 8 3k SO A 2 s 2R B 45 ] R A WL 57 Tl %
s GEO B8 $2 41k 2 4 oo W £ BE A% 8L n B & Jr
PLA TR R TIUA K B J7 A A1 K BH R THUA | 17 i 44
B4 {5 B.. FY-4A/AGRI = &l 7= & (cloud mask,
CLM) 2 A 7 il A2 AR G » WG 7 = (cloud) (AT fiE
= (probably cloud) . A fig I 25 (probably clear) . #ff
{51523 (clear) 4 2%, % B NetCDF #4774 .
1.2 HIHEHeE

AT TR B Y 92 00 B s ok A 35 [ NOAA/
STAR 1 iQuam (in situ SST quality monitor)"!
V2.1,Lk NetCDF #& 4% A 774 . 4 & ICOADS(In-
ternational Comprehensive Ocean-Atmosphere Da-
ta Set) Z 52, 3 1 T Reynolds #il CMC(Canadian
Meteorological Centre) %% RIRE H—E T E &
i1 [ S S R TR G TN K 7 SR TN B o R
R R A . ARGO (Array for Realtime Geostrophic
Oceanography) % A5 « & 43 B % 7% #5 . IMOS (Inte-
grated Marine Observing System) #ff i #1 CRW
(NOAA Coral Reel Watch) i rk 8 2% 547 5 I ¥
FMR LSRN 0 B 5 Ik 6 g% H R AF L 5 R
AL T FY-4A/AGRI i 1 5 D8 ¢ H1 5 5 46
5.
1.3 Himawari-8 #{#F

HAEIESL T AN HZE 8 5 (Himawari-8)
F 2014 4£ 10 A 7 H I & 4. F ST 140. T°E, W
5 L2 2% 60°N~60°S.80°E~160°W, JH## 1
Jeie iy H 2 R AL AHT 425 16 A%, 3
i AT WG R A B, o £0 A E AT S ] )
By 2 km, B 10 min RHC 1 R4 B & 5dE. H
AR LSS WF IR T R ML (Japan Aerospace Explo-
ration Agency,JAXA)P HI 2 E NOAAZYT 1 %t 4
K& A Himawari-8/ AHT i & 5 B 7= b . i & 5 T
MR, R Z MR E. 5 H RS FY-4A/
AGRT R BE — B GE T S A7 T £ 20 em
TR KR EE . A S0k F 36 B ACSPO () Hima-
wari-8/ AHT B /N ifE R IR EAE N 2% X FY-4A/
AGRI i HREE #H7H 24 5% ., ACSPO ) Hima-
wari-8/ AHT % /NI TRE 32 3 B 2 7F 10 min 42 (5] &% i
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R FE B LA b A A AL B AR R v R R B
AR T A 10 min (1) 4 B 20 2R L 25 18] 43
FHET A2 km, Kramar 2575 5L F 55 T4l & 75
Frpxt ACSPO B 10 min 4[5 45 ¥ ¢ 15 BF 7= i PR A
FW L H AR 2276 0. 2C Z (A, b5 HE QR 2524 0. 4~
0.6C . 1ZMEFRE L it P2 L BAR T 1t 55 90 A 3C
PEHUTT B U8 T FY-4A/AGRI ifg 3% 1 i
R .
1.4 BEBEREE

AR SCAH FH 0 S 1 R RS S 1982—2011 4F 30
1% H OISST (optimum interpolation SST) , 3 H
FEE RS RAE R E RS L (NO-
AA/NCDO) , 43 #E % H 0. 25° X 0. 25°, LA NetCDF
WA T FY-4A/AGRI g 32 i B2 T e &%
NLSST s 38 52 055 1% M0 1A 92 1 32 3 4o WLk
HER 3 FY-4A/AGRI FRFRAg 09 30 4E-F- 1% H
R

2 RREA

2.1 BREERFP&E
2,101 VR B VT P B 4

PLFY-4A/AGRI L1B 45 . 2= A il 7> fb A 3
3 92 0 vfg 2k B B30 Sl B N L S 8] 5 km, B[]
30 min [ DS BC % F 4T DS L, g Sr 2021 4R 7
H—2022 4 6 J & J i 32 I B UC B B ds 4 . DT C
SRR HE LAY IR IC o O i 3 X3 B B, i B LA
T A A ST D C B0 4 - OO B 37 S I Vi % R Y 1B
Jy 82°S~82°N, 15°E ~ 170°W , 17 7 25 U g 8 375 77
P RIS B 08 IR bR B AR R B, @ 3X3
B e AR TT I 2 K B 5 W s . O
30X 3 B e A0 A% o0 Y T3 AL O8I R (8] 5 7 A O
BHE 2 A KT 30 min, @ 3X3 Fdgep.ofgoc S5
TEAR I 25 B B B AN KT 5 km,

Xof il F T A A% A ) DG A A AR ke T O8I ) 2
23 A 2T A L P A R T B G R fY) 30 4Ry
#H OISST. 4 VC FLAEAS 4 25 T8 UL i ] | 22
i o7 BLT M IE S8R P I 20 A JE E S R R B R
Thffy T2 KT A L3 X 3 K e b il s 45 ST $0 i L 7
P18 2 T BE VR AU B () PR AR AR 2 B TR AR R
TERR TR YR 30 4E 1% H OISST,

TR R R B DR B L e TR S AR T
BCAEA 1Y BT 2 7E b3k 4b B B Al B X FY-4A/
AGRI WL LA 2 — 42 otk s i =2 2800 45 5 3 1
{ER 30  3 X 3 23 [i] — BUM A 30 L 38 18 5 R 22 Ao 3 5
WIBRERAE B 2= 75 YL AR o0, DT 7 2 Jo ke 00 9 T2 2
PURILIE A&/

IR A BALE S T 20 B 5 4 1 oK e B 12k
A S TR LI A e . R PR AR TR
TE R I B R A0 R TR 2 R B S R L 1
RS VRIUTE A S A ) o UL KA . TR R R R
18 3 Ml 55 23 A AR, K R S A0 e 5 D TG KR AR
HEAT IR 5 9 Ak R AS 2 W) 4 ¥ 2 Bl 7 B i
ARG BE ARG 0, 07 6 s 5 o B0 A PR 44 . Sl BR R
2 HUHIR T 75 ) die ZOKG 1B 1) T 2 R D I AR 4
2.1.2 R R 1A AL R

T TR B 3 BRET A D R S DN A e T AR U R R
15 DR . TELL A i B, 33k TR BRI &% 10 4 5
PR R A W0 208 . 0 T RO R Y T
TR AT R AAT IE . KR CO,, CH, . NO,
AR S I8 2 3k BT A1 48 5 R A i ) I
LK PR W I 5 e e Ry ™ B . McClain 4657 2
23 B i 3% 8] 5 5594 (multi-channel SST,
MCSST), AVHRR (advanced very high resolution
radiometer) DA 1 ARk 45 1 32 30 3 =T 58 .
Walton"* %} MCSST #4750t . 51 ASH 1 5 I ifg 2
U A NLSST 853 4 Syl 55 ¥ 3 I B S i 55
%, NLSST BE5I AZHE 155 g 2 3 B Ay RS
Y0 S IR R M H MCSST B2 ik I b s i
I FY-4A/AGRI Y 55 1 223 B 7 %8 ] NLSST
SRR R AT AU B P . YRR ] A AR

Tk =a, +a X T, +a, X Ty X (T, —T,) +
a; X (T, — Ty)(secd— 1), @))
A D, Ty AR R R A O T Al T,
10,7 pm Al 12,0 pm 3838 S R BE AL KD .0 N
PRRWUA . Tee R85 15 RIREZ CRAL C),
AR 30 3% H OISST %i#fg . a, (i=0,1,
253 N it 0 BE 101 ) 2 B0 ek 30 3 S i 2 e
AT UL o 7 ) [ SR 3
2.1.3 WFFRRIEIE R

A TR 2 B2 DT C B4l 4R A At 5 OR B R T

FIX 0 B R RIRC ] H A R BH R T A /N T 907y
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W Z R E R, A4 NLSST [ 9 #5580, 58 o i
AN IS AT IR, A5 31 KRN0 ] ) Ve 2 I
B 25 a0 1R —252. 564, 7% ]y —251. 1114,
F1 R k0. 933514, 77 [a] K 0. 9288653 a, [ K N
0.081391, 7% ] 4 0. 082602, a; [4 KK 0. 775748,
WAy 0.867961, [ REGH A AT TR EFE 1~3
AN H 1 DGR K A 3l R Y R IR A R A AR
At WAL B R AT . % 1 2RI 2020 4E 8
H-—2020 42 9 H PEECECHE 4115019 FY-4A/AGRI
NLSST B kiR 2105 2 .

# 1 FY-4A/AGRINLSST E%iRZEE
Table 1 SST deviation of FY-4A/AGRI
NLSST algorithm

it EPN |
W2/ C 0.01 0.05

4 % s 25/ 'C 0.5 0.53
b2/ C 0. 61 0. 66
FEA R 7381 7803

2.2 BREEREEE

DA 20 103 15 [T R 8O E TR
FIRE ., N TS REENEEE. LS ERR
JEE IS T8 B 1 X 2 A T 5 SR Sk £ S 4 0 BT RE G S 1
BOCEIHEAT B L DLk e R 2 3 0 3 AT 50T 2 T
JEARTTHR G AR S LTI A 2505 YL, 3 Ak v Vg 3R T
BEXGBEREAR . 1 30 2 UL B S A B RN A
JE A SO S A g LA A B L 2 ) — SO A 5
A5 A 0 S o s ) R O BE AR ], R
XF TR R A i 70" MR e AT AL B, @
25 ] — SPGB L b 8 3 0< 3 Bt B, e B B
S VR ROCE R .. QA RS, LLH =51
P E N 22 AT SR SRR 3 . AR T R AR
Vo (L o L 30X 3 BR 4 B[] Ay W 25 g VAR JT I L 1 3R
Tk B J5 2 A O o AL A A0 I (A 36 v % U B T
R Al R 2

B R R R A o 4 R F U AR IR AR T R
BN VR . 23 AR EH AR 0 R R
JE 7= b A B 4 IR 8 1 R LB AR U0 I bR R AR A
PE4E . L NetCDF #% 3017 4% .

HY T b TR B L AR A TE TR — 4 B B 4
PR A RN R B (R AR ) 28 5 B4 S A7 10 3

G0 R T ORIE 4 B 506 2 I B 43 A 1Y) HE 2 M SR D
TP ERA X AL B DK FH R T p<<75° 14T,
SR I R U 3R B2 815 R B AT . @p=85"1
TEVEAR T R T (8] 9 ¢ I B2 (8] 09 3% B AT S i
@75°< B85 M FEAR IT » LA K FNAR 8] ¥ % Uk 32
[l U5 28 50053 0l 106 AT B 3 I i R 4R O BH R T £ 4 i
(2RI 3D 43 0 358 1 R AR ] 9 AL T 2R R oy
N ww, » $i2 BECCO THE AT 5 5 19 = B il 2R IR 2
ty FETP cg B 2, 4300 R 1 R AR () 1 Vi RS

wy = 1.0—(B—75)/(85—175), (2)

w, — 1 O*wd, (3)
t = wy X tg+ w, Xt,, (4)
3 JUHR KR MRk 2 o A

3.1 REKEGZE
3.1 1 T B S I v R B ) SO A 3y

PLiQuam V2. 1 B 37 52 i 2% 15 BE B0 A 46 56
U5, 6F 2021 4F 7 H—2022 4F 6 1) FY-4A/AGRI
Vg I B VE AT ORI, UGG 4% . O FY4A/
AGRIHg R #FR AL R 2E. OFRIEEA
R B A R A B R AR TR RN IE. ©
FY-4A/AGRI 3R B4R o0 5 P AR 1Y 25 8] BR85S
KT 4 km, @FY-4A/AGRI i & 1 AR 70 W0 if
(i) 55 B A 1 WL B 1] 25 8 K F 30 min,

W 2 b AR VT E % 1R AR AR IE ¢ FY-4A/AGRI
T 2 U B WL I (] | 28 45 B L OK PR ToU A L T R T
A FY-4A/AGRI W F 05 77 45 18 00 TR AR
DU B[R] PR 22 45 B TR AR ISR W] — > I AR A A
[ Bk FY-4A/AGRI i 2 i 2 M5 o0 il 2 %5 1]
VC e Z5 {1 B, e £ 85 Jc 3 M5 ot . HEST 2021 4F 7
H—2022 4F 6 J1 0 UC e %k 4 45, 7€ FY-4A/AGRI
Vi 2% T B U 25 VA v 3R U B A R L DL S B
e BT A A B 25 43 BN G R TR ) R R R T
PR,

IR 1) A e 110 i 2 Tl B8 AR 41 DS IC 80 9 4
H R BH R T0 A B HEAT X 0, B<<75° M [ K. =857
H TR 75°<<p<<85° N R B HRFEAE y 288650,
BRI AEAS 50k 368292, /R B FEAC Ty 49485,
3.1.2  HET TR IR B 0 0T A 5 U vk

PRI S FY-4A/AGRI A4 AH [6] W80 X 5 1) Hi-
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mawari-8/ AHT /NI AR FR 42 [ 3% 1 R IR E R 2%,
XF 2021 4 7 H—2022 4F 6 H iy FY-4A/AGRI #x
PrAx [ 8 RO T R E AR, BT FY-4A/
AGRI ARFR4x B 8 2 T s as [|] 43 BE Ry 4 km, Hi-
mawari-8/ AHT FRFR 4 [ £ 17 B F 55025 (8] 43 B Rl
2 km; FY-4A/AGRI #/NBF# &5 5 3 h #E 4 3 I
AR S , Himawari-8/ AHI /NEfHERIRE N 1 h
I TR IR R o B 7S o B O] L R R
FHUAT 25 B8 47 DO Fie 4 57 U F 8 Bi 48 - OFY-4A/
AGRI ifg 32 B 5 55 2 b L. @ Himawari-8/
AHI W RIRE R EEH NI, OFY-4A/AGRI iff
FIRE A% 05 Himawari-8/ AHI ¥ ¥ & 1% T 7
f1h KN, @FY-4A/AGRI 1R REH TS Hi-
mawari-8/ AHIT i 3 B8 o0 19 25 [ B 85 K KT
4 km,

T 2 B3R T E 2% 1 B AR AR 9 s FY-4A/AGRI
R0 B 5 Himawari-8/ AHT ¥ 22 i B /9 0L iy
] 2 2 FiE R IR AR B . [/ — 1 FY-4A/AGRI
MR RO S 24> Himawari-8/ AHT i 3% I B

It 2 25 W) DT E 2% 4 B s 36 B IR B8 A 0l 1R T .
@57 Himawari-S/AHI ¥ £ 15 B Ml FY-4A/AGRI
T U B VC P BCHE 46 L 7E FY-4 A/ AGRI 1 3% I 8
2 Himawari-8/AHI ¥ 3¢ & 09 JE il B DL H b
Pigeit FY-4A/AGRI 4[5 #5160 ) 1912 2% .
3.2 REKXWER
3.2.1 T HLAG SL IN vE R FE 1) JoT e A B 45

LB 7 S5 0 23 B o 2 % 1 2021 4FE T H—
2022 4E 6 F FY-4A/AGRI i 2 10 1% 2 4045
VL3R 2, Jou i Ry O A i 90 B2 V- 34 e 25 Ry — 0. 45~
—0.42°C HREZ K 0. 81~0.88°C; i &t i B 1y I
RRE W 2ZE R —1.02~—0.99C, bpiE =N
0.94~1.03°C; g & Ky 25 1Y ¥ 32 0 B2 7 339 It 25
—2.94~—2.25C bR R 1.94~1.99C, & 1
J FY-AA/AGRI i 2 I 8 F1EFE b 1 28 T 3 D 22 19
BT W e 25 m e A . B2 D FY-4A/
AGRT i I B F P2 bR 1 2% i B2 00 1R % 2 1L
HHI e R BT 0. 985,35 %) 0. 001 g EH MK,

& 3 & 5°X 572 4 B 5 e N FY-4A/AGRI ¥

F2 WEHREREEANISEN FY-4A/AGRIBREERZESIT
Table 2 Error information of FY-4A/AGRI SST relative to buoy SST

i Bt Sl ht R 2%
25/ C —0.45 —1.00 —2.25
EPS trifE2/ C 0.94 1. 94
FEA 171473 81570 35607
F¥ w2/ C —0.42 —0.99 —2.94
R 18] FrifE2z/ C 1.03 1.99
KA 199364 92084 76844
SR 2/ C —0.42 —1.02 —2.80
RE FRifE/ C 0.99 1.97
FEA 28501 12386 8598
60 o I 60 T
AR, JESRCh AR, SRR
50 il 50 +
AN
¥
40 + ! 40
= / = A%
1
330 | 30 I
41 ] 41 U !
20 - i 20 i
)
10 - / 10} g “\
0 . . A_‘__njﬂﬂ IS . 0 . o mrﬂ—’ lﬁPﬁ i1
-6 -3 3 6 -6 -3 0 3 6
W 2%/ C IR s/ C

B 1 2021 4F 7 A—2022 4 6 A FY-4A/AGRI it 2 il 5 A b i 2230 B I 22 807 &

Fig. 1

Histogram of difference between FY-4A/AGRI SST and

buoy SST from Jul 2021 to Jun 2022
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RS, REICHT R, BRSAR
50 B 50+
40 ¢ \ 40 .
530 f ] 3 30}
i i / \
]
20t 20} \
\
10} N 10}
AN
0 N 0 il B
-6 -3 0 3 6 —6 -3 0 3 6
R EMZE/ C R EWMZE/ C
2 1
35 Ty 35 o
FE, BRSSO 250 AR, REEERh
30 g 30t
Ll 80
25+ @ 200 25+
O ' ' o
T 20+ T 20¢ 60
= 150 =
Z= zE
@15t ST
N N 40
=10 = 100 & 10
5t .-.;':' 5t
50 20
0r 0
s ‘ ‘ ‘ ‘ ‘ ‘ ‘ s ‘ ‘ ‘ ‘ ‘ ‘ ‘
-5 0 5 10 15 20 25 30 35 -5 0 5 10 15 20 25 30 35
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35 — —— 35 —— ———
], s AT 300 IR, RS R 100
30 f G .
2L sl 250 80
v S)
<20 - 200 <
bl i 60
15
@ 150 g
=10 i 40
100
5 |-
% 20
0 |-
s ‘ ‘ ‘ ‘ ‘ ‘ ‘ s ‘ ‘ ‘ ‘ ‘ ‘ ‘
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K2 2021 48 7 J]—2022 4 6 J] FY-4A/AGRI i 2l B HIF b5 5 32 I i80s % K
Fig. 2 Scatter density map of FY-4A/AGRI SST and buoy SST from Jul 2021 to Jun 2022
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Fig. 3 Biases in 5°X5° square of
FY-4A/AGRI SST against buoy SST
from Jul 2021 to Jun 2022
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2R FH 4 JRp v 22 R EE 1l 9 R B0y NLSST Bk ek ik

56 4T B DX R AT T i A e 2 . S R t 2021 4E 7 H—2022 4F 6 A UC B S48 #1738
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Abstract

Fengyun-4 A (FY-4A) is the first satellite of China’s second-generation geostationary orbit meteoro-
logical satellites. The advanced geostationary radiation imager (AGRI), a multiple channel radiation ima-
ger, is one of the primary payloads onboard FY-4A. As one basic quantitative remote sensing product, the
operational sea surface temperature (SST) is derived with the split-window nonlinear SST (NLSST) algo-
rithm in real time. The operational NLSST procedures and products are described in detail. The FY-4A/
AGRI SST products provide full-disk SST with spatial resolution of 4 km at the nadir. The quality level in-
formation is delivered with each pixel to provide information about the conditions of the processing. Quali-
ty level for each pixel information is defined as follows: Excellent, good, bad and unprocessed (cloud,
land, no satellite data etc. ). The users can select the SST data with certain quality level according to their
application purposes (e. g. , for climate-related studies, only the SST data with the excellent quality level
in the time series are used, and for identifying and tracking specific ocean features, users may be more tol-
erant of lower-quality SST data). The accuracy of FY-4A/AGRI SST algorithm is assessed by determining
the standard deviation and bias errors from the regression procedure of the matchup database between sat-
ellite data and quality controlled SST data from NOAA in situ SST quality monitor, from July 2021 to June
2022. The validation methods and results are described in detail. The matchup database combining FY-
4A/AGRI measurements and in situ SST have been built on a routine basis. At the stage of the matchup
database in association with the drifter temperatures, the matchup database is composed of pixels under
clear sky conditions. The FY-4A/AGRI SST data with excellent quality level are compared with drifting
and tropical moored buoy data. The matchup space-time window is 4 km and 30 min from the buoy location
to the center of the SST pixel. The comparison shows a bias of —0.45 to —0.42C and a standard devia-
tion of 0.81—0. 88°C for FY-4A/AGRI SST with excellent quality. The correlation coefficients between
FY-4A/AGRI SST and buoy SST are better than 0. 985. The FY-4A/AGRI SST are also compared with
the ACSPO SST produced at NOAA/STAR from the Himawari-8/AHI (advanced Himawari imager). The
comparison shows a bias of —0.26 to —0.07C and a standard deviation of 0. 68 —0. 82°C with excellent
quality level. The correlation coefficients between FY-4A/AGRI SST and Himawari-8/AHI are better
than 0. 985. The correlation coefficients shows that there is a good correlation between FY-4A/AGRI SST
and Himawari-8/ AHI SST.

Key words: FY-4A/AGRI; sea surface temperature; quality control



