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Abstract Aerosol has always been an important factor in environmental climate, air quality, and public health. Satellite
remote sensing can realize the observation of the earth’s large field of view and has become one of the mainstream methods
of aerosol detection. In order to understand the development status and trend of spaceborne aerosol passive optical remote
sensing instruments, this paper investigates the main technical parameters of spaceborne aerosol optical remote sensing
instruments in different countries in history based on multi-spectral, multi-angle, and polarization observations. Firstly,
the design parameters of several typical instruments in the world and their specific applications in aerosol parameter
inversion are introduced in detail. Then, the advanced remote sensing instruments to be launched are analyzed. Finally,
the development direction of spaceborne aerosol passive optical remote sensing instruments in the future is summarized. In
addition, the paper points out that the integration of multi-spectral observation, multi-angle observation, medium spatial
resolution, large field of view, and high-precision polarization measurement is the development trend of spaceborne aerosol
optical remote sensing instruments in the future.
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TANSO-CAI

TANSO CAI-2

Spatial resolution / . Wavelength /  Spatial resolution /  Width /  Observation
Wavelength /pum Width /km i
(km X km) pm (m>Xm) km angle /(%)
0.380 0.343
0.674 0550
: 0. 443 460X 460
0.5%0.5 (VNIR), 1000 (VNIR), 0.550 (VNIR), 920 20, —20
0.870 1.5X 1.5 (SWIR) 750 (SWIR) 920X 920
0. 674 (SWIR)
0. 869
1.600
1.630
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%2 POLDER-1/-2/-3# APS Jti¥ i i 2%
Table 2 Summary for spectral channel characteristics of POLDER-1/-2/-3 and APS

POLDER-1/-2/-3 APS
) o Wavelength / Lo . L Wavelength / Performance
Main Application Performance indicator Main Application Lo
pum pm indicator
Ocean color 443 Aerosols 412
Ocean color,
aerosols, Earth's 490(P) Ocean color 443
radiation budget
Ocean color 565 Ocean color 555
Vegetation, Vegetation,
aerosols, Earth's 670(P) aerosols, Earth's 672
radiation budget radiation budget
Vegetation,
Genting pressure 763 Spatial resolution of POLDER-1/-2: aerosols, Earth's 865 . .
] ) o Spatial resolution:
7.1kmX6.0 km; spatial resolution radiation budget
10 km X 20 km
Aerosols. of POLDER-3: 5.3 km X 6. 2 km; : ,
. 765 ) . . . Moisture content 910 total field of view :
Gen“ng pressure total field of View : 102° X 86 H o o
. —63"—50.5
width: 2100 km X 1600 km
Vegetation,
aerosols, Earth's 865(P) Cloud 1378
radiation budget
) Aerosols, Earth's
Moisture content 910 L 1610
radiation budget
Aerosols, Vegetation,
, o 1020 ,
Earth's radiation aerosols, Earth's 2250

(POLDER-3)
budget

radiation budget

2%, 202149 A SR R4y 15 02 TR 4k 2 35 4%
T X G, IR POSP #0773 g 07 I i i 4R it
2 11 1 D I 2 5 508

DPC Fl POLDER 2 % 1% & A8 0L B &, H [l £
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HE T 22 5 D H 0 I00) 0 e 225 ) 456 A4S TR0 o T T b A
VI S B AT T I v A R R 4 SR 6 E I RE T 2 K
2] TR LS R A 55 AL R L R T S
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Table 3 Summary for spectral channel parameters of CAPI

Central wavelength / Spatial
Wavelength )
pm resolution /m

Near ultraviolet 0.380 (band 1) 250

Visible 0.670 (P, band 2) 250

Near infrared 0. 870 (band 3) 250

1. 375 (band 4) 1000

Short wave infrared

1.640 (P, band 5) 1000

Ding %" EF X CAPTHE H T 36 T 30 28 40 31 4 ik 21416
T (A (NNDT ) 9 2 3550 332 0 35 XURE 45 40
M3 2 5 R A B LA (EMSDV) 9 AOD iz i & ik, 52
BT B M (MR R ) 5 2 M 3R (VD BE R D
M) b2 AOD M fEw A 5 . XSk F R uE i T
CAPLEUHE 9 B A, 75 = SR BRI 75 e
W R 5 S h B R Y.
4.4 FZRETXMBN

2002 4F , J& i A BR A0 AR AL UL AT 55 19 H AR 42 Bk
WA (GLD ## 4, T ADEOS-2 T2 |, B it 4
A IRLT AL 36 438 18 , 11 57 = Rtk K IR B TR AR
il I A 2 AT S5 R DR A TA/ES AN A G
iR AR S 2017 4, H AT W B 5 AR Bk
AZAL (SGLT) B 42 Bk AR AL LI AT 45 - 4% (GCOM-C)
BERF T2 5 GLIM ., SGLI AY ik Bt it & 15 5)
TG, BT AT 5 A0 B SR AR % 19 A4S, H 3
T LGN £ A6 2 A4 e 4 A GE | 2 28 8] S R A E
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Table 4 Summary for spectral channel parameters of GLI and SGLI

Spatial resolution /

Imager Wavelength /pm K Width /km
m
0.380, 0.400, 0.412, 0.443 1. 00
0.460(10/70) 1.00/0. 25
0.490, 0.520 1. 00
0.545(10/50) 1.00/0. 25
GLI 0.565, 0.625 1.00 1600
0.660(10/60) 1.00/0. 25
0.678, 0.680, 0.710(10/10), 0.749, 0.765 1. 00
0.825 0.25
0.865(10/20), 1. 050, 1.135, 1.240, 1. 380 1.00
1. 640, 2.210 0.25
3.715, 6.700, 7. 300, 7.500, 8.600, 10.800, 12. 000 1. 00
0.3800, 0.4120, 0.4430, 0.4900, 0.5300, 0. 5650, 0. 95
0.6735, 0.7630, 0. 8685 ’
SGLI 0.6735(P), 0.8685(P), 1.0500, 1.3800 1.00 1150( VNIR and polarization channels) ,
o 1. 6300 0.25 1400 (SWIR and thermal IR channels )
2.2100 1. 00
10. 8000, 12. 0000 0.50
5 3MI.MAIA F MAP % 18 251
Table 5 Summary for spectral channel parameters of 3MI, MAIA and MAP
Parameter 3MI MATA MAP

0.367, 0.389, 0.415, 0.445(P),

0.410(P), 0.443(P), 0.490(P),
0.555(P), 0.670(P), 0. 763,
0.765, 0.865(P), 0.910,
1.370(P), 1.650(P), 2. 130(P)

Wavelength /pm

0.551, 0.410(P), 0.443(P), 0.490(P),
0.645(P), 0.749, 0.7625, 0.864, 0.555(P), 0.670(P), 0.753(P),
0.943, 0.865(P)
1.039(P), 1.607, 1.880, 2.216
Spatial resolution 4 km 200 m 1 km
Width 2200 km 300 km X 150 km
Observation angle / 14 (VNIR channels) ,
. 10 460 (forward), 10 (backward)
() 12 (SWIR channels)

OO L 9 0 R AT O G 0 R B T 1
A R B P R R B 2N 54
R FAG RS B T K 5o 252 143 MoK 1
e T R4E 2 A28 A 4 RV P B 1 9
e OB 53 75 0 -

6 LEIFIE

IR AR R I 2 8 AR 2 R AR 5 IR, 7T LA
SNEEAT R RO 1 & S T )

1) 20 J P 3 38 A R F XA SR IR TE A R
BB

2) i 3% I BRSO T 0. 5% w] DU IE A 9% 15 B 7E
P SV IS S B TR B T T R AL

3) AKA R B, A E I AR IR S,
I FLEE 2 8 22 1% 4 F v, e HL R i 4 A3l G 1 R
VBT A Jie 2 780y T I A B, DA Bl T A R D 41 A
TE T A 3 R IR 1) S A R 1Y) TR

4) B Z2 0 LI AR R RT DL A R U A S 4
VI A7 BT S ORGSR R S R 0
AV S TSRS A BR B T T R R AU I S B T B R
RS JE

5) TRAE KR 37 A e 4 11 =5 1) [ 53 3% 23 19 Hh4fs
s, T PR IR AV B R T A R A

6) W T K G v 45 G 73 8] 4y F R 2 480k 2 18 R
FAT O AR A BRI B P /NI T R S I R AR RS
4 WA
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BN VHUSS AR B R R T S Y A o RO BT D RE T
VRS T8 NP e R, A RE AR IBUR I B R AR

BEAh 8 P b 3 2R S R RO i B AE B T

126 o TR U R I BV I BT Y Y K R R R, WS
BB E TR R O 1 B AR Y K 5
TEAX AR BT A6 br LB 1 2 Rtk . 4R

ZOiE 2 E PSS A O R R AL A RS BE

APk BERALL, A BEDUAN [RDULIN 2 4555 RO A 1R iR fs BB %
H 6 [EBR b R R O AR —

PRI T — MO AR BRI RO

TR A 1) 2 T

Table 6 List of major international spaceborne aerosol optical remote sensors
Number of
) ) Country/ Number of
Time Satellite Sensor T wavelengths o
organization viewing angles
(wavelength /pm)

1972—2011 Landsat-1-5 MSS USA 4(0.55,0.65,0.75,0.95) 1
SMS-1/-2,

1974—1993 VISSR USA 2(0.55-0.75,10.50-12. 06) 1
GOES-1-3

1979—1994 Nimbus-7 SAM-2 USA 0.98-1.02 1

1979—1981 AEM-B SAGE USA 4(0. 385,0.450,0. 600,1.000) 1
TIROS-N
NOAA-6

1979—2001 AVHRR USA 4(0.615,0.912,3. 740,11. 000) 1
NOAA-8
NOAA-10
NOAA-7

5(0.615,0.912,3. 740, 10. 800,
1981—2007 NOAA-9 AVHRR-2 USA 1
i 12.000)
NOAA-11-14
7(0.385,0.448,0.453,0. 525,0. 600,

1985—2005 ERBS SAGE-2 USA 1

0.940,1.020)

1993—1996 SPOT-3 POAM-2 France 9(0. 350-1.064) 1

4(0. 240-0. 295,0. 290-0. 405,

0.400-0. 605,0.590-0. 790) ,
1995—2011 ERS-2 GOME European Union 3 polarization channels 1

(0.292-0.402,0.402-0. 597,

0.597-0.790)
. 7(0.550,0.659,0.865,1.610,3. 700,
1995—2011 ERS-2 ATSR-2 European Union 2
10. 850, 12.000)

1996 —1997 ADEOS ILAS-1 Japan 2(0.753-0.784,6.210-11. 770) 1
8(0.4435,0.4909,0. 5638,0. 6699,
0.7629,0.7627,0.8637,0.9071),

1996 —1997 ADEOS POLDER France L 14-16

3 polarization channels
(0.4909,0.7629,0.9071)
. . 8(0.412,0.443,0.490,0. 510,

1997—2010  OrbView-2/SeaStar SeaWiFS USA 1

0.555,0.670,0.765,0.865)
NOAA-15-19,

Metop-A, 6(0.630,0.862,1.610,3. 740,
1998 — AVHRR-3 USA 1

Metop-B, 10.800,12.000)

Metop-C

1998—2013 SPOT-4 POAM-3 France 9(0. 350-1.024) 1

1999 — Terra MISR USA 4(0.4464,0.5575,0.6717,0. 8664) 9
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Number of
) ) Country/ Number of
Time Satellite Sensor o wavelengths L
organization viewing angles
(wavelength /pm)
2000— Terra, Aqua MODIS USA 36(0.412-14.235) 1
2001— Odin OSIRIS Sweden 0.274-0. 810 1
8(0.4435,0.4909,0. 5638,0. 6699,
0.7629,0.7627,0.8637,0.9071),
2002—2003 ADEOS-2 POLDER-2 France L 14-16
3 polarization channels
(0.4909,0.7629,0.9071)
2002 — Meteor-3M, ISS SAGE-3 USA 9(0.28-1.04) 1
4(0.753-0.784,3.000-5. 700,
2002—2003 ADEOS-2 ILAS-2 Japan 1
6.210-11.760,12.780-12. 850)
2002—2003 ADEOS-2 GLI Japan 36(0.38-12.00) 1
2002—2012 ENVISAT MERIS European Union 15(0. 4125-0. 9000) 1
. 7(0.550,0.659,0.865,1.610,
2002—2012 ENVISAT AATSR European Union 2
3.700,10.850,12.000)
8(0.214-0. 334,0. 300-0. 412,
0.383-0.628,0. 595-0. 812,
. 0.773-1.063,0.971-1. 773,
2002—2012 ENVISAT SCIAMACHY European Union 1
1.934-2.044,2.259-2.386),
7 polarization channels
(0.310-2. 380)
9(0.4435,0.4909,0. 5638,0. 6699,
0.7629,0.7627,0.8637,0.9071,
2004—2013 PARASOL POLDER-3 France L. 14-16
1.0196), 3 polarization channels
(0.4909,0.7629,0.9071)
2004 — Aura HIRDLS USA 21(6.12-17.76) 1
3(0.270-0.134,0. 306-0. 380,
2004 — Aura OMI USA 1
0. 350-0. 500)
4(0. 240-0. 315,0. 311-0. 403,
. 0.401-0.600,0. 590-0. 790),
2006 — Metop-A-C GOME-2 European Union o . 1
200 polarization Channels
(0.312-0.790)
2009 — GOSAT TANSO-CAI Japan 4(0.38,0.674,0.87,1.60) 1
9(0.412,0.443,0.555,0.672,
0.865,0.910,1. 378,1. 610,
2011—2011 Glory APS USA . 250
2.250), all wavelengths contain
polarization channels
5(0.38,0.67,0.87,1. 35,
2016 —2022 TANSAT CAPI China 1.64), 2 polarization channels 1
(0.67,1.64)
. 9(0.555,0.659,0.865,1. 375,
Sentinel-3A, .
2016 — . SLSTR European Union 1.610,2. 250,3. 740,10. 850, 2
Sentinel-3B
12.000)
19(0. 38-12.00),
2018 — GCOM-C SGLI Japan 2 polarization Channels 1

(0.6735,0.8685)
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Time

Satellite

Sensor

Country/

organization

Number of
Number of
wavelengths L |
viewing angles
(wavelength /pm) gane

2018—

2019—

2022—2033

2022—2026

2023—2027

2024—2027

2024 —2045

2026 —2031

GF-5, GF-5-02

GOSAT-2

DQ-1, DQ-2

NEMO-AM

ACE, PACE

MAIA

Metop-SG-A1,
Metop-SG-A2Z,
Metop-SG-A3

CO2ZM

DPC

TANSO-CAI-

2

DPC-2

MADPI

Polarimeters

MAITA

3MI

MAP

China

Japan

China

India

France

USA

European Union

European Union

9 polarization channels(0. 410,0. 443,

8(0.443,0.490,0.565,0. 670,

0.765,0.768,0.865,0.910),

3 polarization channels(0. 490,
0.670,0.865)

7(0.343,0.380,0.443,0. 550,
0.674,0.869,1.630)

2 (forward and
backward)

8(0.443,0.490,0. 565,0. 670,

0.765,0.768,0.865,0.910),

3 polarization channels(0. 490,
0.670,0.865)

3(0.480-0.500,0. 650-0. 675,
0. 860-0. 880) ,all wavelengths 7

contain polarization channels

12(0.41-2.13),9 polarization
channels (0. 410,0.443,0. 490,
0.555,0.670,0.865,1. 370,
1.650,2.130)

14

14(0. 367-2. 216) , 3 polarization

10
channels(0. 445,0. 645,1.039)

12(0.41,0.443,0.490,0. 555,
0.670,0.763,0.765,0. 865,
0.910,1.370,1650,2.130),

14 (VNIR
channels) ,
12 (SWIR
0.490,0. 555,0.670,0. 865, channels)

1.370,1.650,2. 130)

7(0.41,0.4430.490,0. 555,0. 67,
0.753,0.865) ,all wavelengths 4

contain polarization channels

s % x w
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