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FY-3D/MERSI- I £kt S BN FEE
& TG Xt EE 4 7

FAR, S AR, BEE, BRE, &
B, BHE, $EW, FRED

LR BE T R 2E N2 5 415 B T RE2ABE, #51E 454003,
2. ER PR PO (B RS [0 KW ), JEET 100081;
3. RS S DAL .G, AL 100081;

4. v R SCGRR e TR R ) R A ST RO 2, BT 100081
f E: N=x=%DA (FY-3D) EHEH UM TR ITE, HE& T od3ot i & M- 1T 5 MERSI- 1T

(Medium Resolution Spectral Imager—I1) #faf SCBL T 4 BRIE B E OG22 JE B AOD  (Aerosol Optical Depth) S
N T A EPEAG MERSI-T AOD 77 S kG B, 7S SCH ] 2019 4E—2023 4F MERSI- 1l AOD 77 5, 54 BRI 1R ) %)
AERONET (AErosol RObotic NETwork ) HiEE UL 45 5 f 3 4~ E PrIA] 28 B2 fif (Aqua/MODIS, NOAA-20/VIIRS Fll
Suomi-NPP/VIIRS) AOD 7§k, HEAT TR A S0 FIXF L A3 B o 4538 W], MERSI- 11 AOD 5 AERONET Wil 454
WIEHHE, FEFRE (R) 40.822, T2 MB (Mean Bias) 40.048, 7 )54i%2% RMSE (Root Mean Square Error)
90169, ¥E ARZENEAET 5 E 23R 60.32% 5 EBRIFIZEH AT AOD 7= S A L . BT RUBE 2347, 428 4ny
AOD 7= fh S TG HR PR (bt — Btk 4ty , BARF K, MERSI-IT AOD 78 2023 4F45 5 RIS, [N, 7E&Z
(11 AEB4E2H) BRI EN (R>0.83, MB<0.045); MIKIGITERHT, 4480 AOD 7 5 23 A4
TES3 A0 BB AR, FERE B S i X (b6 4R38) AHOCR AL (R=0.88) A K wm, (HEJLAR/ P AR S
iR XA R 2%, MERSI- 1T AOD [ MB 4 0.048, 5 Suomi-NPP/VIIRS AOD #:5iF (0.056) . i —2512= 0 #r
#W]: MERSI-11 AOD ) MB 5SIAR i far it . #U AR AR, 5 H— P HEENDVL,, (Normalized
Differential Vegetation Index) . RFARTIA . WM K T A I S EAHDCOC R 3 MERSI- 1T AOD S B8k AE ST . #ith
G bR LI Yt R TR W — k. Z5 LUk, MERSI- T AOD 7= BEAS S 4 BRI L AOD [ s 77 UL
MR EAN L, A R0E G R ERAIEMMIE R .
XKEBIA: M=%, PORREERGIN-T 8, SERCAIREE, WIEIE, RE00
hE 43S P407/X513/TP79/P2
SIAEK: N E,A—fF B, GRE,FITFE,E8, 555, BEE, 58, TXE .2026.FY-3D/MERSI- Il £k it S A
B ZEEREERIFIRT L 44T . B B, 30(7) : 2211-2226
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B = #r{f (Ramanathan %5, 2001; XuZ%§, 2021). [
" 20 tH 242 70 AR IR, TS ARTF T W

IR BE=#JEZ AOD (Aerosol Optical Depth) — AOD (BT 400G, 7 1 LA Jc 8k 42 0 2 9 3 4 X

Y by F MR A I S A% i 52 ) B A% DG 2 SR AVHRR (Advanced Very High Resolution Radiometer )
FORT AN E JE T MO PPAl . PRBEAERE AT AR TUR a3 i SRl 3l T WO RO A
R RS G e A Bl BAT H B A B AN UL B T BRI FE A I BRI M (Husar

Y iE B HA: 2025-04-03; FRENA: 2026-05-08

BEEWB . FEEE LR (45 :2023YFB3905804 ) ; F 5K [ Sk Rl F# 54 (45 :42471424,42201399)
F—EFEE N /e, W5 MO AR B, E-mail : niuxl@home.hpu.edu.cn

BEEEE N 7T W7 I B4 e 38 % i . E-mail: siyd@cma.gov.cn



2212 National Remote Sensing Bulletin  # 254k 2026, 30(7)

4, 1997; Che%s, 2025). 201H 22 90 4FAR LIS,
Bifi 5 T A0 S A0 3 4% [ SeaWiFS  (sea—viewing wide
field—of—view sensor) F1H 3 HER AL ETEIL MODIS
(moderate resolution imaging spectroradiometer) 5%
TS, 220G B2 R T T AOD S
JUHIE MODIS FRUR A M, O 4 BRI R
MBEE T HeAl (Levy 55, 2007). #EA211HE4L, [
PrORFMIARHEZo0: EEMKRTE2011 4
2017 473 590 A 55 1 95 BEOK [ G20 Ak fE T A
Suomi NPP (Suomi National Polar—orbiting partnership )
FINOAA-20 TLAE , A s ry ol WLOGLL P15 4
X VIIRS (Visible Infrared Imaging Radiometer Suite )
A, P MODIS ISELZE (Jackson 55, 2013);
X% J5 9 POLDER  (polarization and directionality of
the earth’s reflectances) T3 A2 JF 5 # ) POLDER
(polarization of the
reflectances) M SEPL T Z A FE AR (Dubovik
4%, 2019); H A Himawari—8/9 i [k T2 18 i H:
&40 AHI (advanced Himawari imager) %% a7 iJ LA
FRME B GUR T XU (Ge S5, 2019). TR
B NSBE s B 87 oW P S N B i N S LRSS /5.1
JI A AT B I A A AT B (ZRIE SR A, 2018;
PRIEE 4%, 2018; Tao%, 2023; Man%, 2024).

B R A [ B i DR RS, £
Fill 5516 AOD Kt e Bz i A o 9 4n, MODIS
B R AT TR AR B HAR DT (dark target) 55
%, R DB (deep blue) %K MAIAC (multiangle
implementation of atmospheric correction) % ¥ [Y
AOD =i (Remer?s, 2005; Levy%E, 2010, 2013;
Lyapustin %5, 2012, 2018; VIIRS{EJy MODIS (/) #iE
gz, WA T DT, DBAHX ™M (Levy 5%, 2015;
Lee %, 2017; Sayer% , 2018; Sawyer%‘?f , 2020),
AR, NS BISE LR AR 530 7 il A A
FEYGAE | DI P e B — Bt S A% O 1) T
J&T AW . ZFIGIELS R KW AOD [
R PERE2E S 3 B T LY BEAL ] S b R R Y
RO, HARW S . (1) DTSR 2 A 1
TE LTRGBS A R BAR B 5 T 2 B9
L, TG WO R ST 20 A i B LU (B
KA M FROCRBIAY, JEM I AOD 15 B S i
(Levy %, 2013; Wei%%, 2017); (2) DB A
FHEE G U BOR A IAE 5 308 T b 3R S S 558
R, S5 D0 SR A R A R, AR

and directionality earth’s

P R AOD EL I K/, BRI 6k Br ki 21 |
WU B R S 0 vk, TR SN T DT
F e e BR80T L 8 I AE J) (Sayer 55,
2014; Su%:, 2024); (3) MATAC 53 fd i a]
S A R b G TR AT A, IR R
T b 2 R A5 76 S B () o e EL LA 4 R) S A
BT P b R 1 T A R N b 3 I S SR I [ S T A
8, LT 1 kmx1 km 5 %5 8] 4 BE 30 AOD [ i
(Lyapustin 5%, 2012; Tao 55, 2019; &= 5 &,
2020; Ji%E, 2024),
WNa=5R7NLDERETHEAEH.
P — R EL LRERS. Na=5D2E (L
TRFR: FY-3D) T 20174F 11 A Tb=s, HAEH W
Wy B RO 1% O 3% A 1T 8 MERSI-TT (medium
resolution spectral imager-11) , B & T H T HE K
BRI A A TE , i AOD 5 i S B T IR S0y
Bl e ml (W6, 2019; $AF5T 4%, 2023; FEAK
&, 2025) . HED, ©ARZ¥HEE X FY-3D/
MERSI-IT #% faf 2045 J&& 7 AOD [z i Bk iF ot . il
m, &S (2022) 5% 7 MODIS DT B k1 &
B, JFR T —Fhid T MERSI-TT 28,4 5080 (%) i 1
AOD B 3L, JRSCE T 4Bk EG o X 3k AOD 2
. A AOD 5 MODIS AOD 7= & 2 8] )
MEZEE (R) 7150.93, FH MERSI-ITLIM H
HAERMNHE . Jin% (2023) i GiEm hy
PRIES L 5, K MODIS Hb 3R Ak 145 AU AR H MERSI-1I
AT AT A, JF ST MERSI-IT 2K fir 54
PSP T W X I s AOD S, S5 R EoR,
T 2 R 5 N L P R (R (R F)
0.834, LL+(0.05+0.157,,,00) MHIFMFEARET, 7%
AW IR 22 EE (Expected Error) i Bl P A FEAS 45
& e (i 5 4 Within EE) N 66.38%, 5 MODIS
AOD K§FE423x . EPKE (2023) J:F MODIS L
[a] )2 5F 43 A5 PR %L BRDF  (Bidirectional Reflectance
Distribution Function) 7= & T BRDF & A 3
e, O 38 3k I B 2 4k LW T T MERSI-TT 48 fir
A MERSI-II 2 fif AOD )85 4 1k S il 47 TR & .
SidF (2024) DIDTHEANHEAS, F1%F MERSI-12k
A, AR T T R T AU T M R A LR
PE R R B R, IR T g A
SCPRTHEIX T AT AOD S, Pei®s (2024) ¢
N T MERSI-TI 2847 19 DT 585k P J 28 Vi 9 (X el
PO TV VE AOD SO Bk o O 45 3R 5 e Bk
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e R I M AERONET  (Aerosol Robotic Network) .
MAN (Maritime Aerosol Network ) £ i1 35 S0 ] 2%
HHE, RIIKTF0.86.

HBIR IR MERSI-TT AOD S5 wE TAERUS 1 i
ik, (B AOD ™ i i A PR AR S o Y
HIAT Yang 5 (2024) 0% HAAL S A0 2019 4F—
20204F AOD 7= shiff AT 7RG EEDPAL, S5 REH], H
AOD =i 5 AERONET X 45 S AH ek, LA
+(0.05+0.27, oner) M PEMTFEIRET, 75 AR 220
NI EEAS 355 N 67.19% 5 MODIS AOD 7= i A
I, PiEMAAAERMEME IS, B0k
ZRHE S AL, ASCEET Si%E (2024) HIL R
115 3] FY-3D/MERSI-11 2 fif 2019 4£—2023 4 AOD
72, A AERONET WU ZS SR TR EEVE MY, IF S
Aqua/MODIS,  Suomi-NPP/VIIRS, NOAA-20/VIIRS
26 [ B[R] 2 4840 19 AOD = i A 728 SUXT L, DAY
B PP AL S T 2 A AT SE 1V, AT Ry i — 2B Ak
AR AR

2 W EEE S VR 7 ik AR FE AR
21 WREE

2.1.1 MERSI-II AOD #iE

TESi%F (2024) ByMFoR, 5T DT R AR
i MERSI-I1 #4217 — P (9 fili b X 3k AOD J2
WHE, B # TRERRF KR RTfA . H—1k
FEHFEEIANDVI,, (Normalized Differential Vegetation
Index) [EMAGFSE AWM (1) FrR] mydeddt
SRR SRR, PR SR AR L,

NDVL_, =(TOA,,; - TOA, ; )/(TOA, ,; + TOA, ;) (1)
A1, TOA,, FITOA,,, 73 fXF 1030 nm #2130 nm
AR A 3 T S

R IZ 50 46 77 1 2019 4E—2023 4E MERSI-1I
AOD udl, PIHEJSSEAE EB0AE . Xt AT S5 45 51
M 2 53 i

2.1.2 MODIS AOD #1E

MODIS C6.1 A< L2 AOD 7 it it i LK & [
F AL %5 i K i) NASA  (National Aeronautics and
Space Administration) ‘B % (https://ladsweb. modaps.
eosdis.nasa.gov/search/[ 2025-04-03] ) #4752 T
B BT FY-3D DRSS YT, sbaulil
I 5] 5 HHZ AT 9 Aqua TLALHG MODIS DT L2 AOD j*

i (MYDO4_L2) #47XF FL3iFE . MYDO04_L2 AOD
P A ALY R 10 km, MISEATER I ELST
MODIS/VIIRS AOD Jiz {8 53325 Hfv 1) S St A A R X L o
P& B 2019 4F —2023 4E MYDO4_L2 AOD 7= & 11y
“Optical_Depth_Land_And_Ocean” ¥g4E, JfXfkiti
by S BB e R FH BT i PR IE AR BE QAC (Quality
Assurance Confidence) HUE & 3 #F70H 10, DURIE
2.1.3 VIIRS AOD #{#E

NOAA-20/VIIRS 1 S-NPP/VIIRS L2 % AOD y*
i B TN NASA B 7 Il o 9% R, i 5L F
DT 5315 1 DB 3307k SO A5 2 1) AOD 7= i o ARBIF5E
PEFE 25 18] 43 #E RN 6 km Y VIIRS DT %% AOD 7=
o ELACRE, {4k XAERDT_L2_VIIRS_x Y
B (Hrpx J NOAA20, %8 NOAA-20 B A
S A4 7= & 5 x A SNPP AL 2 Suomi—NPP T3 2 XL
B 7200 L BT 2019 4E—2023 45 #y Fili 1 0 e W
M, % H “Corrected_Optical_Depth_Land” % #&
£, AR EAIERRE (QAC=3) ATt ,
LB R B B o it . TS, N X% —
{4 F N-VIIRS {8 % NOAA-20/VIIRS, S-VIIRSft#
Suomi—-NPP/VIIRS,

2.1.4 AERONET AOD #[iE

AERONET J& Hi NASA %32, 5 £ 30H5 NASA |
2 [ [ 5% 25 [A] #F 5% b 0 CENS  (Centre National
d'Etudes Spatiales) . H 2% 5 87 fiit 25 #F 58 I & HLAA
JAXA (Japan Aerospace Exploration Agency) 2§ it
B T3 LI ) e Bk T M UL 1 2% 2 A 4% 3 ek
4% HiL 1 ¥ 45 8 CE-318  (CIMEL Electronique 318)
KRG R AR BEAT Rl R 4, Bt ) LA i
AERONET E ¥ (https://aeronet.gsfc.nasa.gov[ 2025-
04-03]) 2t I,

£z1 2019F—2023F{EFH AERONET it R H 2
Table 1 Number of AERONET sites from 2019 to 2023

Ay 2019 2020 2021 2022 2023

Sl A 390 360 396 350 287

AERONET %} 15 min #HE—R &N (440 nm,
675 nm. 870 nm F111020 nm %5 ) AYWLI{E ., 1ER
M= 50T, W 22 4 0.01—0.02 (Holben
A, 1998) . AERONET 4 434 3 /4™ Joi i 4 3
Level 1.0 (RZ T =ik) . Level 1.5 (£4d =0
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PE) Al Level 2.0 (£ 2= i i AT i ARIIE ) o ASAIF
3T 1 FE Version 3 Level 2.0 5048, #5445 Level 2.0
BOPE B e, W AfEF Level 1.5 204  (Sayer %,
2014) . FEICAERIE N B9 AERONET 3 5 B4 i
ITRIEST AT . 2% Wei 55 (2018) . Suf¥ (2023)
Yang 55 (2024) BYHF5E, H AW I B9 43k Bl
i AERONET ¥4 5 43 0 10 4~ X 38 . b € &R
(ENA) . JEEPEHE (WNA) . B§JE (SAM) . KK
(EUR). JbdE/h&A (NAME) . EgdE (SAF) . WM
ARAL#H (NEA) . EpBE W KR (IND) . A F§ L
(SEA) KT (OCE) o HAAR, ik 23 8] 5347 Al 43
XA Z% Yang 5 (2024) A 1.

2.2 B EMIEEIERR

221 ME A

S ARE 550 nm KAL) AOD, ARG R
W Z I A G Tk, i AERONET 4 /4~ i K
(440 nm, 675 nm, 870 nm, 1020 nm) 4k AOD WL
ZEIRXT 550 nm P KAL) AOD #4746 {E  (Lyapustin
%, 2012), =l (2) PR

Inz, = a, + a,InA + a,(InA)? (2)

K, AUEAERONET I, o, /0% BHAirdk
KA AODH, o Fla, i —IRZIXREL

P T b 35 000 50 R T U 5 4k A s ] R
AR LAFEZES, Bubards xf =& T2
VERC, FARDCECHLIN G . (1) BfEPCES, X1
SRS ] +30 min P (%) b 36 0 S 2% SR RSP 208
(2) =S[MIUCEL, DAL, SO LG, %42 27.5 km
70 R 1 T3 L0 S i 45 5 (QAC=3) BUFH1H.
M E) VAL A U OTE N2, HZS [V R i
FTN A 3R TT B N23 B, TN Sk i i) 25 DG e 2%
AR (Levy %, 2013),

222 iEfhEfEER

AT ST T VPl B 1 295 2R Al M Y 32 B AR AR
e FHXRE (R). 2 MB (Mean Bias) #ll
iR 22 RMSE (Root Mean Square Error), HiE
= (3) —=0 (5) B, sk, Bl+ (0.05+
0.207 o) MR 22 EE (Expected Error) 1§
b, RIS AIZEERZELNIILEC A . 5T EE
A2 2% A DT IC 5 FIIS T EE A48 2R B9 VT BC 543 )
FEA BB | o b (205 ) 5 24 Within EE% |
Above EE% Fil Below EE% ) , LA 3P4l TL A 2 v

AOD F=fh i . ilH, #78 A EEfLZEZ N Y S 4L
i H s B BB F 2/3, BIIA k77 R EE Bk
(Levy 5%, 2010),

n

>'(A0D! - A0D, ) x (AOD; - A0D, )

R= |—= (3)
/E(AODi - 0D, )" x (A0D; - 20D, )’
i=1
1 N i i
MB = EZ(AODS - AOD) (4)
l N i i
RMSE = ,/nZ(AODS - AOD!) (5)

K, AOD,. AOD, >y VEPC iy T AL R b A< e R
%554, AOD,, AOD, 73] 2 T At A1y K6 0L i) K4l
T A OREAS S B ME, n ARRIIE S L,
REH T IE A

3 R
3.1 5 AERONET & R3fLk 4%

P 1 FIBR S A HER 243 AR T 20194F—2023 4
FY-3D/MERSI-II (LR & FR: MERSI-II) . Aqua/
MODIS (LA FfEiFR: MODIS). N-VIIRS #1S-VIIRS
44 PR Z AT AOD 54 ER AERONET 3 55 VT it 46 i
2. mE 1A, 402 AOD 5 AEROENT WL
MEHE A RArpg et . BARSRE, MERSI-I
AODHYRLF] T 0.822, RMSE 40.169, Within EE%
460.32%, 213 BFEbREKR . (HIE, HE5RAT
1E—E W IEMR 2, MB{A N 0.048. Above EE% Jy
32.66%. #H# T MODIS AOD, MERSI-II AOD E
HHEZMABIEBZ T (N), XEEMBDT
MERSI-TI B QR Fe 3 K, 7T LAJC4E B 2 2 Bk IX
B R, SiZE (2024) X MERSI-IT AOD Jx 5%
2 55w DX H AT T ek, BT 2
ARUR TG, WAL FE bR AT LA BL, MODIS
AOD 7E B RKG B R BE k. R M 0911,
RMSE {{ "4 0.105, [A] A} Within EE% 4 74.69% .
PFf VIIRS AOD A Lk, H T2k oy 25 0] 43 B R i
25, SEM AP VIIRS AOD 4 N {f 322 i MERSI-II
MW A% . %FEC T S, MERSI-II AOD 5 S-VIIRS
AOD 11 £ W45 5 2 BLAR L B2 8¢5 (MB=0.056,
RMSE=0.141, Within EE% } 64.05%) , Wi# 717
A IS, (A MBEAE, S-VIIRS AOD [13& {4k
G T 2
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2.00 . T T Y 2.00 . . LRI A~ e
" T e .‘-- -‘ "o *- '.r ad " L
L [ L} ;i_l. [ 4 . atg as u :.- -.
1.75F [P :_-,‘;-' L Z 3 1.75F v R .
.q!- .E*" ? ACT I .. " l;- . 4 -
rF Sy "'\- [ L am 8 i‘= "' = '_.’
1.50 F . -'.}?.".t Soa s = 3 150 F . . !‘F. - e ]
8 ) el B - -I.' (Y- VL]
SRt “iad T
- L] ’
glasp =" e " 4 ‘il.’ T o) i ":w s
- o [ 2 (o) = [ : []
SN Hev ] = £ S At
~ 100 _Wry o B8 £1.00 " . .
n - L] _.-'. - a an
=2 L) =f % o s b N N .
) " an" g = . L K. L
=0.75 }‘ -t o 0.75F = =" an 1
- L
Ay ) X A
0.50 bl - o 0.50 | "o . -, :
U ~
oy RO T
0.25 _._.-_ . . ] 0.25 % ]
N |

0 025 050 075 100 125 150 1.75 2.00
AERONET 550 nm AOD
N=76455, R=0.822 EE=£(0.05+0.201)
1=0.939x+0.0601 Within EE=60.32%
MB=0.048 Above EE=32.66%
RMSE=0.169 Below EE=7.01%

(a) MERSI-TI AOD 5 AERONET AOD (58 IF4;
(a) Validation results between MERSI-II AOD and

0 025 050 0.75 1.00 125 150 1.75 2.00
AERONET 550 nm AOD

N=73866, R=0911 EE=+(0.05+0.201)
y=1.079x+0.0049 Within EE=74.69%
MB=0.018 Above EE=17.19%
RMSE=0.105 Below EE=8.12%

(b) MODIS AOD 5 AERONET AOD I IF4
(b) Validation results between MODIS AOD and

AERONET AOD AERONET AOD
2.00 N Vi A 2.00
. '"."il."ilr-.!"'. 1 4
175 F L -.;'_ i .i_ 1.75
- :. ﬁ-f. z s :-.'-:
150 - . LY 1.50
L | s ag % g
o g
12sf . % e 1.25
&) [ - & ':q."- . :.lJ ‘é
S 1001 %, %ad 1o S = 1.00
Z - :.|l [ ® n
075F® _.:._:l" . ] 0.75
0.50 famy . " " 0.50
F Ll . L []
Lo ;
0.25 . ] 0.25 :
‘ "-'J.' H . ﬁ .
a8 O

0 025 050 075 1.00 125 150 1.75 2.00

AERONET 550 nm AOD

N=148984, R=0.888 EE=%(0.05+0.201)

y=1.037x+0.0095 Within EE=70.05%
MB=0.004 Above EE=12.67%
RMSE=0.108 Below EE=17.27%

(¢) N-VIIRS AOD 55 AERONET AOD f 35 3E 45 4
(¢) Validation results between N=VIIRS AOD and

0 025 050 075 1.00 125 150 1.75 2.00
AERONET 550 nm AOD

N=151058, R=0.885 EE=%(0.05+0.201)
1=1.204x+0.0245 Within EE=64.05%
MB=0.056 Above EE=30.39%
RMSE=0.141 Below EE=5.56%

(d) S=VIIRS AOD 5 AERONET AOD [ 36 1iF 45 5
(d) Validation results between S=VIIRS AOD and

AERONET AOD AERONET AOD
LESS 20N L m
0 5 10 15 20

BT 20194E—2023 4F 4 4 AOD 7 it 55 AERONET 3t s B4 56 30F 22 5 B 18] (R 38 4 550 nm)
Fig. 1 Scatter plots of validation results between AOD products from four loads and AERONET site data from 2019 to 2023

(The inversion wavelength is 550 nm)

B B e b, B A e 1R XS L
T ARl 2 o7 AOD BN S 7 11 i 4%
MR 255 . F T A BT AL 1 i A ROT o B AT
TS5, MODIS 5 VIIRS 4y is 8, A H 214

TS HREMBELRE, A BTRC L EYE 25
RZENT ROEAE AR . A2 T, MERSI-TI 841
(R A OB 25 () A3 R0 1 km, SOTBCET 1 AR AR
HOEARTF MODIS, 3 n] fg 3O = A B R 115 2%
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3.2 HEREWRIELERSH

B2 & 343 7R T 4438 4af AOD 7= fb FE4F
FER B RE E gt SEE s R, E2 (a)
fiizn, BR20234E4k, MERSI-II AOD By N3 KT
15000, M%7 T MODIS AOD, i #iFf VIIRS AOD
PUAHAT ; 424 AOD BELE 14 NAEARTE 2021 4F
REREE. B2 (b) /R MERSI-IT AOD 4EFR
RIEZACIRFE R, M 2020458 HT F 2 20224F
WA . TR (2024) $5iH, MERSI-II#i47 H
20194F 1 1 1 Hk %5847 2 20224F 9 J1, H: 470 nm
F12130 nm 38 18 5 565 238 1 A R 06l 3 23 51 A 1.68% Fil
1.6%; 23 3 Mo s hn AN AS A8 H AR E bR RS IE )
FH 200 158 s T 1 5 B 3 s i 22 BRI R +5%
DAY, {2023 4F19 RIEA Tk .

HE2 (¢c) AT, 44> A0OD =5 RMSE 281k
AT R I 2021 4F M d5e i o5 . PRI RR I 4F 4
M2, MERSI-IIFIS-VIIRS AOD 3 H 8 K
I RMSEfH. HE2 (d) AIHl, {LA N-VIIRS AOD
A 22 58 184 5E AE 0.000 | F 5 B4R 3F AOD 7=
i P57 B0 H B I IE fR 22, MERSI-I1 AOD [ MB 7£
201941k 3 K (MB=0.067), 2Rk BlAE )15
IS B R . HE2 (e) WIHD, 44T
FLARFT AOD 77 /it Within EE, #5452 MR HOZ4E
Ty #a#; [Emf, WEE MERSI-II AOD /i Above EE
F& b5 AT AT, M Bl AT O AR AL AN W, R
MERSI-IT AOD 9 = Al LG B AT 08055, ik b FH Bl 47
MERSI-IT £ 17 Z040 1AW R, 0 REE S
ANWTEE T, R T i R R R O A R
e (E¥ 4, 2024),

HE 3 (a) AIHD, 4T AEZAT AOD A N
HYHEREE (6 H—8H) kFEE, XEhmTHE
AP, G DTR LR ; MHK T MODIS %
far, MERSI-11Z% 4 AOD 76 NAH L i e 5 F 2
T AZEBEAN, JREAE TR . B
ZREE A X 3 25 55 S 40 & (Thepnuan 55, 2019;
Shim %%, 2022; Nirmalkar %5, 2023), W3 T
MERSI-TT 2% faf siCHE A DT 8531k BE AL A3 200K B 38 43 5
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Inspection and comparative analysis of the accuracy of FY-3D/MERSI-II
global terrestrial aerosol optical depth
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Abstract: This study aimed to systematically evaluate the accuracy and consistency of the Aerosol Optical Depth (AOD) product from the
medium resolution spectral imager-II (MERSI-II) onboard the FY-3D satellite. Cross-comparisons with global ground-based observations
and international satellite products provided a scientific basis for algorithm optimization and product application.

The MERSI-II AOD product from 2019 to 2023 was compared with observations from 538 global AERONET sites and three
international satellite AOD products: Aqua/MODIS, NOAA-20/VIIRS, and Suomi-NPP/VIIRS. Spatiotemporal matching was applied, and
statistical metrics, including the correlation coefficient (R), Mean Bias (MB), and Root Mean Square Error (RMSE), were used to analyze
product accuracy and bias characteristics.

MERSI-II AOD showed good agreement with AERONET observations (R=0.822, MB=0.048, and RMSE=0.169), with 60.32% of
samples falling within the expected error margin. Compared with other satellite products, all four exhibited similar temporal trends: MERSI-II
AOD performed best overall in 2023 and achieved high accuracy in winter (November-February, R>0.83, MB<0.045). Spatially, all products
showed highly similar distribution patterns, with high correlation over densely vegetated regions (e.g., eastern North America, R==0.88) but poor
performance over bright surfaces such as North Africa and the Middle East. MERSI-II AOD exhibited an average positive bias of 0.048
relative to AERONET, similar to Suomi-NPP/VIIRS (0.056). Further bias analysis indicated that the MERSI-II AOD bias was negatively
correlated with aerosol loading and scattering angle but positively correlated with shortwave infrared NDVI, solar zenith angle, and viewing
zenith angle.

The overall accuracy of MERSI-II AOD was comparable to that of Suomi-NPP/VIIRS but slightly lower than those of NOAA-20/VIIRS
and MODIS. Performance requires further improvement under high pollution conditions and over bright surfaces (e.g., urban and bare soil
areas). Future algorithm enhancements will focus on incorporating regional aerosol models, optimizing the surface reflectance model for
bright surfaces, and improving the timeliness of radiometric calibration updates. These coordinated efforts in algorithm and data processing
will enhance product accuracy, thereby strengthening the contribution of the Fengyun satellite series to the global aerosol observation
system.

Key words: Fengyun-3D (FY-3D), medium resolution spectral imager-Il (MERSI-II), aerosol optical depth (AOD), ground-based
validation, error analysis
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Table 2 Validation results of AOD products of four loads and AERONET observation data from 2019 to 2023

ey N R MB RMSE Within EE%
MERSI-II 76455 0.822 0.048 0.169 60.32

MODIS 73866 0.911 0.018 0.105 74.69
N-VIIRS 148984 0.888 -0.004 0.108 70.05
S-VIIRS 151058 0.885 0.056 0.141 64.05
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Table 3 Four loads invert the regional statistical index results of AOD products

N R MB

X4k
MODIS  MERSI-II  S-VIIRS N-VIIRS MODIS MERSI-II S-VIIRS N-VIIRS MODIS MERSI-II S-VIIRS N-VIIRS

WNA 16343 15861 32446 32595 0.911 0.842 0.867 0.878 0.041 0.105 0.084 0.029

ENA 12457 9931 26345 25055 0.955 0.881 0.931 0.924 -0.005 0.039 0.025 -0.023
EUR 21768 22146 45723 45246 0.878 0.674 0.846 0.829 0.010 0.030 0.037 -0.017
OCE 1750 1080 3257 2944 0.789 0.846 0.761 0.796 -0.031 0.032 -0.011 -0.048
SAM 3712 4100 7406 7353 0.878 0.768 0.816 0.818 -0.004 0.075 0.031 -0.022
NAME 3584 5496 7177 7364 0.862 0.778 0.834 0.828 0.016 -0.001 0.069 -0.012
SAF 3852 2750 6296 5939 0.849 0.693 0.833 0.814 -0.024 -0.056 -0.015 -0.072
SEA 2282 2923 4120 4082 0.935 0.847 0.895 0.920 0.034 0.028 0.118 -0.003
IND 3082 3770 5067 5047 0.856 0.830 0.826 0.860 0.072 -0.019 0.159 0.020
NEA 4962 8393 13211 13344 0.905 0.848 0.883 0.889 0.062 0.086 0.109 0.042
K RMSE Within EE%
MODIS MERSI-II S=VIIRS N-VIIRS MODIS MERSI-II S-VIIRS N-VIIRS
WNA 0.117 0.222 0.163 0.121 70.95 46.25 54.17 68.43
ENA 0.072 0.138 0.090 0.077 81.36 69.02 72.80 69.03
EUR 0.066 0.096 0.085 0.068 81.94 70.00 74.44 77.38
OCE 0.067 0.110 0.075 0.084 68.40 69.35 69.82 56.62
SAM 0.072 0.151 0.100 0.087 73.60 51.15 62.83 66.97
NAME 0.156 0.189 0.170 0.154 53.43 52.75 38.34 64.95
SAF 0.083 0.147 0.092 0.116 70.96 65.24 66.87 54.89
SEA 0.162 0.222 0.279 0.179 67.60 54.29 56.41 58.99
IND 0.209 0.222 0.311 0.205 67.46 69.31 53.88 71.39

NEA 0.135 0.190 0.183 0.130 67.05 55.90 53.05 68.20




