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FY-4A AGRI[fEM AR A FEEE R E

WHE, TE®R, BHEAE

L i E R R KA BRI b B R TR R L S %, db et 100101,
2. BB R, AL 100049

B OE: KNS AR (FY-4A) 2 AR R DR E N, ZMiEAM RIS AGRI (Advanced
Geosynchronous Radiation Imager) 2 AE FY-4A L EZOEA A2 — . AGRIEAT SR LN AR S (R0
M205 Y ), A RAVA I B0 T8 SR v A0 M 0 Dy T LA RS I I B R D 3 AR A A R I B AT IR 5
ASCETEET X AGRUEI IR 1T R AL T 1 2 S S 48 LU ARLPR 04 S 3 B0 AR 77 iR R B2 9 AGRI AU I B . AR
SCH Sk TR A U X £ 205 B9 AGRI L1 28U BEAT AR ISIT IE s AR5 AT 5 U BOL 7 ]2 B2 AOD
(Aerosol Optical Depth) X[ —A~H MY “WREEEIT” ST KA IELISRICAGRL 0.65 pm 1 0.83 pum 3 8 (19 #h 3% fiz
SEA, BEMIARIBGX P18 18 B R SO AR HE, SERE H R R S R I E PR RS IR T B
ey (1 3 3 S S A L P S M SR, S8 OV R 8 S o B N T 2019 4F 5—10 J mU R
X S0 IS 3, AGRI AOD Jx i 45 3 5 58 [ [H K it K 7 & A B9 MODIS  (Moderate—resolution Imaging
Spectroradiometer) AOD#{#54E . H AR Z)T KB AHI (Advanced Himawari Imager) AOD Ui 4 (9% Lb 45 4 i
AREANTRA A — S 23 18] 43 Al #a % . I AERONET  (Aerosol Robotic Network ) #3 5 1if ) 45 42 5 /% AGRI
AOD B dl B A Fm BORE E , HHRG B 20T AHT AOD A4 4 7 MODIS AOD 255 . AGRT AOD #4452 AY-F-34
Yaxfiie, WIrMARE, S HIIEEEE A AR OC R AR 22 TSI R 1R 22 £(0.05 + 0.15A0D e ) 10 R N FO ST 45
S B 53 50 0.09%, 0.12%, 0.91% Fil 65.86% . 1348 5 T1E 45 53 42 W 4 7 i 2 ST 5 2% LU B 1 7 15 I 3

National Remote Sensing Bulletin & & 5 4

AGRI AOD BRI F71E, H i 45 5 B B i A

KRR RIBHOCFRELEE, BIERE, Na WY, ZmEERGEt, #ikTE

S BiEE, 2R, RIFHE .2022.FY-4A AGRIFEMISBR A FEE RE B BRFIR,26(5) : 913-922
Xie Y Q, Li Z Q and Hou W Z. 2022. Aerosol optical depth retrieval over land using data from AGRI onboard FY-
4A. National Remote Sensing Bulletin, 26(5) :913-922[ DOI : 10.11834/jrs.20211366 ]

1 5 7

KRG JEE AOD  (Aerosol Optical Depth)
SRS 9 ' 2 5O b T 1) AR T ) e R
4y, ERRRIERE B E RN ERES R —
(Liu 4%, 2016) , KA IHFRAESMEZLL (Samset
S, 2018) . RAEEMEM (Li%F, 2018) LUK
B (Mishra%:, 2020) S5400 2447 T2 A 0 ] .
M TR IHE s 22 AR, AR 754
B, SIBMBA BAA B s 22 5% . Bk,
X SR IR TR Bl ) g AR R I 43 LY o

H RO S I A 254 3R o, i

i HEA: 2021-05-31; FIENZAR: 2021-09-18

b UL | AT S DO R TR W, v TR
WA TR I AT LB o3 S Lk TR A B T
EFM (Xie 5§, 2020). SMKFE, HEEWNA
A F KR, #10 AERONET (Aerosol Robotic
Network ) FEHEY 8 F 28 3T 21 /MG 15 [ A 10 <%
JE 6 2 J5E B B 1 B RO A E R TE 0.02 2
(Giles 55, 2019) o A3k Hy T~ o 2 Bt ny BR 1
AERONET 04l 3 3 HUH T e i) DX I e o i i
JEBCR IR TIE , JICv S H SVA E 4 E FRA 3K
W A s DU RN AR B TR BROAR AT DA SE N R
JIE 18 DR 9 L M, L2y T4 R 5 S Y
PR, B AT T i [ B S B0 A0 M 114 1 Bl R 1

EEWE: HEANTEREES (45 :41925019) s [H R H AR = E 4 (45 :41871269)
FE—EEE A UHETE U o KA E IR, E-mail: xieyq@radi.ac.cn
WISEE BT B L WFFT 5 1) R S I i P e SR S e A S . E-mail: houwz@radi.ac.cn
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B R g W il (Burton 48, 2012; Kolmonen %%
2016) ., 5 LRI ASA LG, #ik T AR TH
R R 4 ORI 3 A A R I R, T L
[F] s 5 B AV B 198 A S L 0 g A 3R 1 B, A
W & 56T ik DA AOD BE £ B L E K
(Yang 4§, 2018).

WDUS AR (FY-4A) 2 ES RE RS
SOEME W DA, 2 HH R T AGRI
(Advanced Geosynchronous Radiation Imager) J& 5 %%
TEFY—4A P FEZE2REm 2 — (Yang %5, 2017),
HEA 2R IGEE (047, 0.65 wm), 14T40
ShiEiE (0.83 wm), 3PJEUELLAMEIE (1.38, 1.61
1223 wm) A8 AL AN TE . AGRI & K 1%
205K, AT LAy R A e 1 e SR T 1 A
SEREIE AR . B AT B AT X FY-4A AGRIJF
R MRS S R ARt b, R IR
(L35 55, 2020) FIws HARE B (FAG#E 4%,
2020) 9 Al AU IR BT BR I , 3K AR 1 A 2
MODIS ( Moderate—resolution Imaging Spectroradiometer )
SR R E TS . Hork, MODIS I H pR 5
T ) OB 2R 1 A0 1 % MODIS 0.47 pm, 0.64 wm
12,12 wm Y B0 LR S5 AR AR B AR X S e 1
KR, Levy % (2013) R FH I35 2 00 FH b Lk
P& XF MODIS 0.47 pm. 0.64 wm F1 2.12 pum % B 1
B AT KA E ARG 3 4> I B 1) 2 i S
R, ARJE L GE TR X 3 A I B b 3 R R
PRI H bR XSRS R . AR ESS (2020)
B Kaufman % (1997) #4E() MODIS 0.47 pum
0.64 wm F1 2.12 pum U B 1 1 3R K5 R AR IS H A5 X
B LU O 2 E AGRIAY 0.47 wm, 0.65 pum Al
223 um i A b, AN A TERE H A5 X B AGRI 1Y
0.47 wm 38 18 (%) 2 S 2 %658 2.23 wm 38 18 7Y 3%
RBP4 22—, AGRIAY 0.64 wm 18 18 A Hi 3
SN 2.23 wm 1 18 1 R SR 2 —,
%A 7% & MODIS #1 AGRI 78 % B i B b iy i % 22
5, X SANAER I 5] AR KA AOD S 1R 25
145 0 5 IE 25 2 R VR A GRS N JT Z 0 FY—-4A
AOD B H SEAEAE I S AAIRAG , AROR 5 2 E i 2t
FY-4A AGRI ) 0.47 pm, 0.65 pm F12.23 wm i &
FERE H bR X80 b 3R B SR 2 00 LA DG 3R DA T I
HEAEROKE R . A% (2020) T IREHEE
B BRI & (0 FY -4 A A0 I I T B vk 7 2l
AGRIPITRIE D BE, 10 AGRI TR % Bt J& AGRIAJ

UL 38 3 5 e L AR B B (M L 90) (K
M5 48, 2016), X2 Sy 45 5 ARG B 7 A TH G
M, i I MODIS AOD %4 4 X #9354 5 AT & (1)
FY-4A AOD 4l 5 47 55 1 19 25 51 i s i — 21 1)
RE REZE R T RIRZE R T 04 (LK
&, 2020), SHER, HETEA FY-4A F KBS
VSIS dids LB b, EUORS 8 2% T IR AR ] LA 35
25V Hb X 1Y Himawari—8 & P2 sh RS B, IR
H R 5% D3 {04 v [l R ] 3 DX 3k 1) e ok T3 AR
S b R AR AR Himawari—8 PS8 IS 7= i
AR A d F FY-4A W i (Xu 5§, 2021 ;
Xue %5, 2020).

H T AGRI % 0.47 wm i B A5 ME LR IG, H
FEEMI R ARG, N T ORIE S I S 45 1 )
i, YAl R B R RS B AR
(Levy 5, 2013) FIVRHESA ML (Hsuds, 2006) #T
B %] AGRI Y 0.47 wm P Bt , K I A 58 6 45
FY-4A AGRI BY%E &, JF & —Fi I ] FY-4A AGRI
V18 5 T b 2R S S 23 LU AP A SO IR R TR . 20
BRI . AR AN K EER
JC” (A RS 2 /N 500,
S AOD X “WREEZIC” 4T KAKIE (Prados 4%,
2007), PAFRHUAGRI 0.65 wm Fi10.83 wm % B i Hb
PR, SR SREGK I B 1 3 S S R A Eb
i, SERL0.65 wm F10.83 wm I BE Y b 36 S 5% 1
L AR A, o 3 ] AR HE E0 A 1) b 3 S I %
LA SR SRR, S8R I B R . 5
DR A AR, B ARSI
T RS B DK B e R, RRRBTE AN
AGRI JFi 245 25 119 0.47 wm 7 BEECHE B 75 00 F S8
SRR, T AR UE A e R A5 3 T i

2 B Bk
21 HENE

2.1.1 FY-4A AGRI #{iE

FY-4A & EB— i # Ik R 4 LA, AGRI
IR FY-4A L FBE 3. AGRI LR
A 14 CIEIE , AT W 2 2T ANE BN
otk — A 64~ (Min 55, 2017), XL
TH (125 [B] 53 HER KA M L SF SO 2R 1, SIS
PRECUNE 1 frs . IEROLT , AGRIA:R 2 ELAL
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BRA0UC, XM XL 165 UC, FEAS 4 R IX
Sl R T 1) 3 J P i i AR 7 M 1 A P B
B2 TR B BE A AR AL, JF A2 B A I 20 1Y
AGRIEE ] LU T B R, AT
4 & UTC [ [8] 0 i —8 if 1y £ 4 . 45 AGRI Y
0.65 pwm F10.83 wm i8 18 4 B2 T 1 192 ] 73 B A<y
Lkm, HREREZTREIZH 0T ETAK
23 (6] 73 HEA A 4 km AU Lol B dls , S A A
23 ) 73 B3 B LA i, PR A BF 5 1B 10
SR R ZE RIS HEE N 4 km (1 AGRI L1 8
A, ARCGERM TEEDEIRPOEANE
U (Min 58, 2017) SR 5B L1 0800 i
=g, ERPrA AGRUEMER AT LN FE K TR S
G 118 I il 4 B AR I
®1 FY-4A AGRIKJA WL GEATHM R 52 i 41 SMBIE Y
SHIEE
Table 1 Settings of visible, near—infrared and
short—wave infrared channels of FY-4A AGRI

i SRR R O~
gi B m,sz/ {}x"izjl%l/ IIETJf:J#K/ e
1 VIS4 047  0.45—0.49 1 90
2 VIS06 0.65  0.55—0.75 0.5/1 150
3 NIRO8 0.83  0.75—0.90 1 200
4 SWIRI3 1.38 1.36—1.39 2 150
5  SWIRI6 1.61 1.58—1.64 2 200
6  SWIR22 223 210235 2/4 200

1.0 n

Sz
e
[=))

0 500 1000 1500 2000 2500 3000

WK /mm
— VIS04 — VIS06 NIRO8
— SWIRI3 —SWIR16 — SWIR22
Fl 1 FY-4A AGRIM W] WL AT LT A1 M Ak 21 41l 3 1Y
T 7 PR AL

Fig.1 Spectral response functions of visible, near—infrared

and short—wave infrared channels of FY-4A AGRI

2.1.2 AHI AOD #iE

Himawari—8 /& H 4~ Himawari 2231 1 T & 1
%8, AHI (Advanced Himawari Imager) T
TE Himawari-8 [ 19 627 2k ff o A JMA  (Japan

Meteorological Agency) & A HYH J7 L2 %44 1) AHI
AOD i fli 4 (Yoshida %5, 2018) 1423 6] 73 B4
5 km, BFESIHER A 10 mine 1277 6 00 B L LS
DRE Y I L, AR i TR AT 5 G R
JI AP S U S (Fukuda 55, 2013). A7
(RIAIF 9 25 B B 7 AHT AOD i35 5 70 iy 358 0 0 &%
BAME A XEYE (R>0.8) (Zhang %5, 2019) .,
AHT AOD Kdla S A HAR BE B 000 41259, 5033
J& Very good, Good, Marginal #1 No confidence, 7
W58 AR AT TR X H AGRT AOD s 5 1 5 55 o fit 45
ZE AHT AOD Bdla SR HORE E , LAXEASAIT 58T K 1Y
AGRI AOD Hla 4R (A e A — D BB Y IA TR

2.1.3 MODIS AOD ##7

MODIS J&#5 #7E Aqua F1 Terra W81 T2 4%
SEER o AS SCVE FH B NASA 50T & A 19 €61 fRAS
() MODIS RSP (MXDO04), B IR%s (8] 43 R
710 km. MODIS S I~ b th AL T AOD F1S,
RIS RG , Hodh AOD Bl A0 4% s H bR da vk
(Levy 4, 2013) FIVR#E 575 (Sayer &, 2013)
RIS, DL R AR NDVI 252500t s 3 AR ik
IR A B0 1) B T 25 SR AT 4 LA 21 1 AOD £
B . NASA KA 1) AOD %45 45 J2 H A A fe = 19
AOD e 2 —, FATTHE XS H AGRT AOD %45 4
FIMODIS AOD 48 45 A5 FE M as [l oA, LASE AN
ST IS AGRT AOD Bl 4 il i

2.1.4 ECMWF ERAS B iR

ERAS (ECMWF Reanalysis v5) f& ECMWF
(European Centre for Medium—Range Weather Forecasts )
TR B — s, ERASHEE T
MBI, KR&E, REATESFZMEHE
(Hersbach %, 2020), M, ECMWF & i 7K A
R A RN 9 25 8] 23 B 0.25°, IR 43
BEE R 1 he T H TR R AGRI 0.65 pm
F10.83 pm i T8 (1500 23 32 B K PR SR AL 1) 5%
Wiy, ASBIF S e EEAE A I ST Z ATl ECMWE &
A1 A 7K PN R S A B X AGRIEUE #E47 <UUA
W SCIT IE
2.1.5 AERONET AOD #(#&

AERONET & Hi NASA £ 5 ¢ 7 {07 5 2 Bk Y
i EEA S I R, O s TAE Bt 25 a0
F AERONET AOD ¥4 HA A # & As B, Howk
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Iz W T 18 JE AOD U4l i ik . ARWF A PR
AERONET £ & i B Version 3.0 IR Ay &3 £ =~
b BB 45 )0 Level 1.5 %5 2% (%) AOD % 5
(Giles 55, 2019) XJi% 8% AOD %4k 4 47 i 2 1
filfi o M T SO E A FY-4A AOD Bl S ik K
550 nm, 1 AERONET £& {558 A 5 i ok
550 nm Y AOD itdls , A SCRHAc AR =S (1) JEad
B AHAB I B (440 nm 1675 nm) 1) AOD 2K 3R ERL
550 nm b9 AOD (Hy/NF &, 2020) . A SCAHY B
% DX 38 Sy v B RIS e B ™ Y e S ML X
— 354~ AERONET 3 15 9 FH T3 /8¢ AOD Bl 4 1Y
Sk, BTGB IE 2 s,

7, =P (D
Kp, 7, BRBEE AL AOD, B HIEM
FEREL, ot FoR Angstrom $RHL.

R2 FEBEMIKX AERONET i S HIBE S

Table 2 Geographic information of AERONET sites in

Beijing—Tianjin—Hebei region

Uil KL/ E LHIESN 1/
Beijing—-CAMS 116.32 39.93 106
Beijing_RADI 116.38 40.00 59

Beijing_PKU 116.31 39.99 53
XiangHe 116.96 39.75 36
Yangihu 116.67 40.41 100

22 RiEEE
2.2.1 AGRIHIER AL E

AR AR R HaE TR s
Bot. WRARRAMMERBIT, Hahi™
i B L SR ) U S R T 25 A . O T R A X R
OO R B, AR SR A I S T 2 i e Se R
E %R DRESE PO RN AGRIE 7 = U= fh 5
Br L1 9 AGRUEUE T TER =806, b, ARt
FER AR 825 (8] 23 BEE 8 4 km () L1 2L AGRI
B AN [R) 7 Ak 1 28 ] oy B e A — 30,
FE LTS X 9 25 (8] 43 BER 2 10 km, Ry 1 f#
AOD REZE R G AT, R o8 XN AGRIZL
P gt — F R A 28 8] 43 HE 300 10 km A £ -

2.2.2 AGRIFHERSERKITIE

i T AGRI 0.65 wm H10.83 wm il I A5E 4
TRAREAW, SZBRAWGWBGE W, JTHZE

TP R AL . 0.65 wm 1 0.83 pum i i 76 A
[F] 7K YRR B AR B i N ) R I A B A 2 BT
o N T ORUE R TE S5 R ORE B, W BRI IR R
8 Z /6 AGRI L1 20854l 47 R R IRIT IE . A&
SCR AR IE LR, R 6SV 4R S5
FEAY (Vermote %5, 1997, 2006) F#EE—ANH Tk
AR ARIGTIE R 6 i 46 3%, 6 N2h 7000
W EE (0.65 um F10.83 wm), KFHKTM (0—70°,
B g 10°), TAREXTfM (0—70°, [HF10°), /K
Ko (0—8cm, [AIBHO0.25 cm), REFHE (0—
0.8 cm-atm, |8 @ 0.04 cm—atm) FI RS W 35 1
R, M AR RRMEEZ G, ] IEE
JCHIMRIE R PHRTOUf . DREKTMA, KIS RA
B il AT 0.65 pum 38 1A A1 0.83 pum
A IR AR GE 3, ST A DUR R (2)
T AR WOIT IE 2 J5 B9 AGRI 0.65 um FlI
0.83 pm i iE A9 TOA S 5% .

TOA* = TOA/T? )
A, TOAY &L R A 38 T8 SR CTT 1
ZHTHY TOA U3, T2 SRRk i AR S ) 2
TOAM B MRWT IE Z 5 19 TOA Ui %

1.00

095}
090}
]

0.85

0'800 2 4 6 8
KR A B/em
(a) RAF N OB R B TR
(a) Atmospheric transmittance when ozone content equals 0

1.00¢<g

0 0f2 014 OI.6 OI.8
REE B/cm-atm
(b) K& 1R OB R E L %
(b) Atmospheric transmittance when water vapor content equals 0
——VIS06 —— NIRO8
K12 ARGIH VISO6 FI NIROS 38 1 15 A Al AR P R A 3
TR 4 (0,230°, 6,=307)
Fig.2 The atmospheric transmittance of VISO06 and NIR0S
channels of FY-4A AGRI under different water vapor and ozone
contents (8.=30", 6,=30°)
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223 MIRRHERLEENHE

CA W5 RIS TR, B E T
FL AN ()30 3 7 12 S5 R LU — N A A &
A4k (Knapp%, 2005; Yoshida%, 2018), H
ATRAFE— A NI “IREEARIT” 32 S IS5 A
INFBBEZ T X IR #ETRARIE, M
ARIUAN [] 38 18 7 b 3% S5 % (Prados 55, 2007),
T AR O[] 38 18 9 b 2% [ 3 2609 HUfE . Knapp
& (2005) P T A AN B9 AOD Xk 5 4
" AT KRARIER R, KK AOD %
0.02 B Xf “WRIEGRIT” #FAT R AR IEAT 2] Y i 3
525 LS R AR R R e o R . R, AR
ST WSRO KR IER AOD %24 0.02,
WAL “REEIRIT” 48— H RS
RYWNAZTT o 1 an o] DL i T i 0 5 2 1 B
20194F 5 A MA &AL (RCHRIEENE) 1 K
%0 . 1SR ECMWE 54381 i X 2019 4
5 H M A7 &AL A A 0.65 m 18 38 F110.83 wm i 18
BB G I AT AR T IE , AR5 AR I 3T IE
2 e WO R B M7 B AL 0.65 pm 3 TE YR/ 36
WS 5 R, BERERERY AGRI 0.65 pum 38 18 1) 3
LIS S B S HE ] — L) B 24 £145°0.83 pum 38 385 11
TOA B¥ B A 2019 45 5 A M7 B AL R Wk 5 1%
Ju”. Mo, ZRTUIE R BRI AN
“IRRIT” R R R RN T Bk T A
EIOPNS A AT

A G ARG R 5 A AN H #R R S H
) AGRIZMHEFI B T —A4~0.65 m il F10.83 wm il
TH 1) M 2% 5B R A SO, e Y FU(E E
JiE A 3 0 F B SO IR R AL AR . B0 AR 3 2019 48
5 H B HOAE SO R B A 23 4 8 AR Y SE A R «
(1) BE5EiEH 20194F 5 A B AGRIEHE AT 57 X 4%
A7 B AR 4 °0.65 wm AT 0.83 wm P BEK < R IR
gt (2) E CWREEARITT 2 AU RS A A /)
(550 nm 4k 4 AOD %5F 0.02) AYME % Z F X ix 2
“WEERIL” AT KA IE, 3B X E
0.65 wm F10.83 pm il i A Hb R G5 (3) Hf5
F 14 0.65 pum 8 18 Y 15 S SRR BR DL 0.83 wm 38 18
) b 2 2 S A R LAAS 3 2019 4F 5 H 19 0.65 pum il
TEF10.83 pum 38 3 ) b e TR A FUAEL SO . AR SC
F 1 0.65 pum 3838 F10.83 pum il 38 Y 3 3 SR
() BB SO 7R i 1] 3 9T

FEAE T
0 0.2 0.4 0.6 0.8 1.0

13 20194F5 7 9 AGRI VIS06 Al NIROS i i fr) b 22
S8R A LA
Fig.3 Ratio of the surface reflectance of the VISO6 channel of
AGRI to that of the NIRO8 channel of AGRI in May 2019

224 SEAKRE

XFF AR R TG, WA T AR IR |
AOD FIT: 25 7 -3 38 A0 b 26 I SR B L AE, T AT
PIAR K (3) —(4) fift F — 138 38 1 TOA Jiz I ZA5
U 53 Ah— N T B TOA RSt R4l 72
FISEARJFEFEANT . AR B %00 A S8 38 /) TOA
B, AR SR %R oo B R A IR S B R
AOD % 5 F 14 Bl 3E (4 TOA |53, Al LI 281t
M X A A i R R AT AOD 1 L R Y AL IE A B
WIS KASE GES S, BRI MEER
SR, RiEEE (4) THEA R R AR
RUFTAOD 1 LR () A 8 38 (4 1 3 S 5 3, ki n]
DI A 83 5 B 1 A S SR G He (A S
3 B A B R SRR, RE AT DE R (3)
UL 3 b A v e 25 B AT AOD 5 % K B A9 TOA
R IR N IR T & B T R A AR S
A IS S 8 2 W T T Y — S A R, BV AR
FEWIAN B (0.65 pm P BEAT0.83 pm 7 BL) A Hb
TR0 FE I RAE B MEL T, F
JH0.83 wm BB TOA J I 345548, 0.65 wm 38 38 (1)
TOA JZ 5% .

AR SR R S B R R R R R S I, FE AR
I AR A 26 25 R 2 S5 FRAT M AT LUFT A 0.83 pm 38
TE A SEBRULI ) TOA S5 24 0.65 m 38 38 7F
AR AODELL T (0—2, [8]B% 0.001) Y2001 4
TOA S35 . Ho 552 BRI ) 0.65 wm i iH (1)
TOA J2 5 5 5 2 #5235 B9 R 481 TOA Ji2 5 238 BT X6 iz
() AOD RIS R 592 1 AOD [ i 45 5% . o T4 T+
JEH B R, BT oSV B APE R AN T — 1> 9 4
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AR, X ONLERE . PB (0.65 pm,
0.83 pm), KX (0—65°, [HFHS"), B2
RIff (0—65°, [HFES"), ABHA TR AT 5
fiff (0—360°, [AIFE 10°), wifE (0—2000 m, [f]
f#% 400 m) , 550 nm &b AOD (0—2, [H]F%0.1),
RS, BHPRACEER R Bl iR AR
BRI 2 J5 , S PR S T A mT LA a4 (8 B9 O vk
T4 0.65 wm F10.83 wm #5438 18 76 A [7] AOD 1%
BT (0—2, [HIFF0.001) MRS E LT S

T*(6.)T*(6,)p!
TOA = p (0..0.0) + L( .) T( Pk

1= pi.S,
TOA? - p; (6,.0..¢)

TH (6T} (6,) + S,(TOA* - p3(6,.6.0))
K, oM, 0 2R TAERTfMA, 02K
FHR T, TOAN &t SURNIIT IEZ 5 I
A BIEIE ) TOA BUHA, TA(0,) M T (6,) 735102
PATRIFATR R AES %, S, BRI P Bk
K, ph SRR R

3)

“

A —
Paut =

3 RIEATRE

3.1 AGRI AOD ##E &% 5 MODIS AOD ##E & .
AHI AOD #iEER = B2 Xttt

ARG IT % 1 AGRI AOD Ui 4 1 AHT AOD %4
PR M Y R F R4, W MODIS
AOD B AE M BE ARG R R, I XS
Lt , Ff MODIS AOD i AR B F R AE 1 1 4 2 45 i
B . AGRI AOD %4484 . AHI AOD %¥
£5 . MODIS DB AOD % 4fs 4 F1l MODIS £E 1 AOD %
PEAETE 2019-09-27—2019-09-28 FY =5[] 434 i &1 4
Jim o XA 4 BEAT AT, 3X 4 Fh AOD £
e oA E ¥ ESRFESE, JLTRATE
0] R S HEAE. BRSRE, AGRI AOD ik
££ . AHI AOD $i#li 42 . MODIS DB AOD % 4k 4 il
MODIS ££ 1 AOD H5 4 82 1) 25 (] 73 A B A A — 3
9 71 27 H 1Y 4 F AOD K4l 45 1) 2 18] 43 A #R 2 T AL 1Y)
FEs (HBHR, JRE) . Jba RO HM AOD B, H
Ml IX IR AOD 324K ; 9 H 28 H I Fl AOD £ dis £ 1Y
23 [A) 43 A e B I AR e A e, PEAEER AR

2019-09-27

MODIS/Terra
2019-09-27
03:50 UTC

2019-09-28

AGRI/FY-4A

AGRI/FY-4A| |
2019-09-28 - 2019-09-28
02:38 UTC 02:38 UTC

AHI/Himawari-8
2019-09-28
02:50 UTC

MODIS/Terra
2019-09-28
02:55 UTC

MODIS/Terra
2019-09-28
02:55 UTC

(a) AGRIEE @K (b) FY-4A AOD (¢) AHI AOD (d) MODIS DB AOD  (e) MODIS£E i, AOD
(a) False color image (b) FY-4A AOD (¢) AHI AOD (d) MODIS DB AOD (&) MODIS combined AOD
of AGRI
AOD
0 0.3 0.6 0.9 1.2 1.5

K4 FY-4A AOD,AHI AOD Jz MODIS AOD 44 2019-09-27—2019-09-28 1 5T HEHLIl X 1945 1] 534
Fig.4 Spatial distribution of FY—4A AOD dataset, AHI AOD dataset and MODIS AOD datasets in Beijing—Tianjin—Hebei region on
September 27-28, 2019
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Aerosol optical depth retrieval over land using data from AGRI
onboard FY—4A

XIE Yanqing,LI Zhengqgiang, HOU Weizhen

1.State Environment Protection Key Laboratory of Satellite Remote Sensing, Aerospace Information Research Institute, Chinese
Academy of Sciences, Beijing 100101, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: FY-4A, as the latest generation of China’s geostationary meteorological satellite, has been launched on December 11, 2016. The
Advanced Geosynchronous Radiation Imager (AGRI) is the primary payload onboard FY-4A, and it can image China and its surrounding
areas 205 times per day. The AGRI with high-frequency observation capabilities can provide sufficient data support for aerosol monitoring,
but few aerosol products are developed using AGRI. The accuracy of the available FY-4A AOD datasets is also inferior to that of the
Himawari-8 aerosol product, which can also cover China. In this study, an aerosol optical depth (AOD) retrieval algorithm based on the
database of ratio of surface reflectance of different channels is proposed to develop high-accuracy FY-4A AOD dataset.

This algorithm involves four steps: (1) detect and remove cloud pixels in FY-4A L1 data; (2) perform gas absorption correction on FY-
4A L1 data using the reanalysis data released by European Center for Medium-Range Weather Forecasts; (3) select the sub-dark pixels for
each month from FY-4A data after gas absorption correction, and perform atmospheric correction on these sub-dark pixels using the
background AOD (i.e., AOD at 550 nm is 0.02) to obtain the surface reflectance of VIS06 and NIROS channels, obtain the ratio of surface
reflectance of these two channels, and perform the abovementioned operations for all the pixels in the study area to complete the
construction of surface reflectance ratio database of VIS06 and NIROS channels; (4) retrieve AOD using FY-4A L1 data after gas absorption
correction based on the constructed surface reflectance ratio database.

The algorithm has been applied to aerosol retrieval over Beijing — Tianjin — Hebei region from May 2019 to October 2019. Comparison
of FY-4A AOD retrieval results with MODIS AOD dataset released by NASA shows that the two AOD datasets have a consistent spatial
distribution trend. Validation result of MODIS AOD dataset, the official Himawari-8 AOD dataset released by the Japan Meteorological
Agency, and FY-4A AOD dataset against ground-based AOD data provided by Aerosol Robotic Network shows that the accuracy of FY-4A
AOD dataset is better than that of Himawari-8 AOD dataset and MODIS AOD data. The root mean square error, mean absolute error,
correlation coefficient with ground-based data, and percentage of retrieval results with error within +(0.05+0.15A0D ,pzoner) Of FY-4A AOD
dataset are 0.12, 0.09, 0.91, and 65.86%, respectively.

Although the signal-to-noise ratio of FY-4A/AGRI is lower than that of Himawari-8/AHI, the absolute and relative errors of FY-4A
AOD dataset are better than those of Himawari-8 AOD dataset. The statistical parameters of FY-4A AOD dataset are also slightly better than
those of MODIS AOD dataset, which is one of the widely used AOD datasets with high accuracy. Therefore, the FY-4A AOD dataset
developed in this study has high accuracy.

Key words: aerosol optical depth, remote sensing retrieval, FY-4A, advanced geosynchronous radiation imager, geostationary satellite
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