1007-4619(2022)05-0873-24 National Remote Sensing Bulletin i & 57 4R

ARSIMEDE TR KB
1 [B) ML &3 3

KE', FIER', BDE KR, Kekt, Fi°,
x|k ¢, TKITH

L. R B A AR BATH T BE [ A A TR 3 B 500 ==, JhE 100101;
2 RIS TREMBEN AT G, JLaT 100094;
3.EEBRESL G B TR RS R 50 UEE 5 9000 2, st 100081;
4. JEFRAE WPEEEBE RS S ERA R, 6 100871;
5. EANE R BB SILSBE, M 221116;
6. MEBLEF AR K TREBAFE, A0 230027;
7. ERERE Y FERS AR, JEET 100049

O SR A E AR R, ST H R RS A B AR . BEE TS Y AR WL
IME A B AL A, T R G R #2005 G W A3 2 T PR A & i o A SCREFR PR IR T AR G
TE 995 Qe MR AN R AR 1 S O v, X485 TR B I S B B s AT TR o RS 28 3 O O
TR G AR S A, (EREA Tk AT — 2 N 201 A5 B P R BGR /is Qe Uik (. R4 0,
—HAERR CO%E) WMREE, A BT b 2 im {5 e TR B R R AP IR B0 AT . X TR 18 1807
%, R BB T Bt A7 i R 2 50k AR O TR, SO AR L D LA S I 8] e 51 45 R T A A%
B A M SRR RE T o T XS Y SRR SR ) S TSR B 45, DTS S AR AU ) I3 [ WL 644 £
JBEXE T B R AL AR I A SR PR EAT T RRBE, B3R T 5O . ZDAN AR AT W' B B A TR B [ WL f) L
JRBE T AR I TLE L AR I R B 25 43 R R G M e g DA R b [ TR DU o A T A b T R AR
P W 000 T RO R AR e SRR 1 R AR it DA ) [ e LA B AR B T RE R e I
FHER: PA, TSRS, BBy, KL, @k, PrE
1AM KE, IR, DK, KR, T, Xk, IKITH 2022, X SIRE T E 5 L SUAFI K S BRI = WA LRi% .
BRI, 26(5) : 873-896
Zhang Y, LiZ Q, Zhao S H, Zhang X Y, Lin J T, Qin K, Liu C and Zhang Y X. 2022. A review of collaborative

remote sensing observation of atmospheric gaseous and particulate pollution with atmospheric environment satellites.
National Remote Sensing Bulletin, 26(5) :873—-896[ DOI: 10.11834/jrs.20211392]

HAET- ANKE £ 4000 A, H: 3= 2 A Ak A %
BHRBEHER — A AR (SO,) Sl afb Sk,
P AL B R T B ER R IR, BT S
SRR A, X AR B = A T E . i

1 5 7

RANE 2 S Bk b i) A= i 4 1 S B pd) PR 3
[F) B 52 3 A3 2l i 35 SR o e o 19 ikl

DY Tl 3t DA B & A= SR T g A, X fd AT =
TG N R R A —de, Hrb g ARy
Vo (oF €S Y 72 | i M (= [y NS
TEFTIE T “London Killer Smog” W], %984 K8

i HEA: 2021-06-08; FIENZR: 2021-09-18

“VEAZHLEL” M55 32 B2 th TR A A Tl AR
MRELY (NO) . —% ikl (CO) ML MA
PULEY (VOCs) KA, 74 KR
A OREAL S AL (Finlayson—Pitts il

EEWE : HEBBHERERES (S :41925019) ;1 544 FSWE R THIRHE SR D7 1035 B (45 : ZDYF2020206)
F—IEFE N K52, W55 N K8, E-mail:zhang_ying@aircas.ac.cn
WISEE T : 22 1E50, WF5C )5 10 W A 1 AT 5Y . E-mail : lizq@radi.ac.cn

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



874 National Remote Sensing Bulletin i & 54k 2022, 26(5)

Pitts, 2000; Haagen—Smit, 1952), wmZA&ASHIER
DU RAEY 20, JaRoy& . IR 3™ A
(Haagen—Smit Fl Fox, 1954; Haagen—Smit, 1952;
Finlayson—Pitts M Pitts, 2000), Hab, BT AZIE
ShHE R AR A A AR, TR R A
Az RS R kR AR PR R A TG, Ik S R P U I 1
BEHE = BRI SR SE (Charlson #l Rodhe,
1982), BRI WAL, RIETIE A RR RN
. B, TEFZEZMIRHET, RAALC
WL UG, (HEAJIAR R — 2k e [ 5 BB
M2 —. TCIEMASs 15 Yk R RN S, ARJE
H1 T A AR 75 e S S RARL I 5 & o A
W, T Gy 0 A T 2 VA AR A SR HE R
IREEHYFER | X s AT Gl R H P 45 [ ST i
FHEAHER IS G (Wang 55, 2021).
RATGRAE F A EHRA . A, A
Aty . —A Ak, BRI — )
AR 0 1 0 T LAGE 9 31 180 Z24F i
Schénbein  (1840) % BLATAE L K AEAE T F 2B A%
— PP AR AUER, IR g TR R A . IR
MRS, R 5 00 R 1) 5 o o T 5 R T AR
JEAEK . Cornu (1879) FEM & K FHEEFMEIERT &
B, P AN T 300 nm IR BH 4 S Bl i < 980 T
TRE, PR HZ IR T R AR ) B
SHY . Hartley (1880) K BG4t rf 5
T R 1 3 2 P A 5 TR S50 = R WSS B Y & Fh
Yy o i WSO AT 1B — LA, R — KA
By o vl g R AR, SR, TR AR
PSR AR, B AARME R 2 0 3% 300 2 K 1 4 5
AT il . Ak, Fabry filuisson (1913) %
T AR, LA ok B AR B i 1 Y 2=
Jo 1913 4F, AT P AN X K FHOG 35 A4 2 2%
PR FEAT T RS A0 A I AR B o S i 25 2R, 4f
W A SR A B A 2 TR IR R R 5 mm B
—JZo 1E20 122 2040, Dobson (1931) %
BT — R Bt IR R AO6IB A E Yo R
AR R AR R AT T 8 W R . Migeotte
(1948, 1949) MG Tkt — 4 KB T HIBkOR
S o R — AR P AR SR . IR
ST 7 VE AR R ALy I B KA 27 Fn oy B i A
GRS 4% T B EAEH] ()40 : Bates Fl Nicolet
(1950) 15 U WA A P01 1 3 UM b B R B
(OH) BIEH] . Pernerds (1976) 1 UCHRIN 1 X
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JAE Ml TG 35 SR 0 R AR A o3 e
WU A, I DR TR A g ) D) A T
TR R AR . Farman %8 (1985) #F Nimbus—7
1 H#EH 1) TOMS  (Total Ozone Mapping Spectrometer)
1% AR X RS AT BEAT TR, ABATR B T —
SR AR A A R A, e TR R S
PRI IR 3o 4 B T 3

X RAFREE Y 23 [R5, AL H AR N,
FHE TR 28 Rt 0 290 2% 1 K RE 1550 3 R0
AR LA SO RGBT BV E T, g 15 Qe Utk
W, U B R IO S . R,
RAPRI AL 5 T5 QR E BT 34, T
H e e e 15 Yo UK 1R 8 B b s i 1 2
o PRI TR, YT B
B Z BRI IR G, LTS Y MR R
Py i [R) 7 5 3505 AR I o s Aot oy =X BE 8 A 50T
[FSENE 537/ il VN i 7 1011 RS N UM RS IO 3
AN R A5 ()AL, R R I TR Y — A
Ji i) o [ A Ah 2 3 e RS P R (Abad 4%
2019; Clerbaux 55, 2003; 5K24HR 55, 2007) F0
KR (Shin%%, 2019; Zhang%%, 2021) 43
BIHEAT TR A 2538 o SR T X5 G SRR <
VIS P DL TL R f £ S iR AT D o

AR T 1978 4E—2020 4F LAk [ Py 41 & Gt
AR RS IAE S22 775 G AR 5 RO 490 P ) LY £y 214
TRRY] CHAPEI—1] WIEEAR 134>, 205k
FRI 9N ), A2 115 G AR B BUR ) 1) S 3 7
VL RES IR BT T e AR OR[N £
TRFMEA L RS LTT 0 w5 EZ U A,
AR SCE AERT S AT A 16 0975 Gy e, DAt
A K REH8 1) 1 TLRAL B, P AR G I 1 8
1 2 AR SR v J2 ORI O SRR 1A
2 QYRR R R T
S5 1
21 SREGIEERER

TERZ BOCIE B, 2570 62 O 3%
DOAS (Differential Optical Absorption Spectroscopy,
TEWL 2.1.17) E ok I I & A s g A R A
W kZ— (PlaflStutz, 2008). 2250 W i A
2 T YRS it 2 A 2 A I 2 OH A Hh B3 1Y
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AROTE . RGBSR BT R DOAS J5 i)
HWFFER A E R B MR T H . 5 DOAS A
[[, W E:#% 2% BRD (Band Residual Difference, ¥
UL 2.1.275) FEE AR oK S Y AR I
fln, SAEWI{L OMI (Ozone Monitoring Instrument )
1 AR BR AR E T Sk B R BRD 9k . %
T3 A 44 Sr P B il 3 AN R 2270 i, LAtk
Pt e I v BV Y SRR e T o [FIAE, 7E BRD
SRR ERAL b, (P 2 ST il B B 2 PR UL ek
— W B R E 104>, i 2R BUA R
R SN YN i s - RS = o7 | A N Sl sy P B S
QSRR AR B, EIRERSEHEAFEL . @
MU, Y CARD) WIS B AR T 1R B E 4L
W, S A A O . mAuA T E R —
B T R e B i R AR PE (Rodgers,
2000) HYECFEITEE, RSN H] T ORI Y
S
211 ESRKKIES X

DOAS J5 ¥ i B AR i HUR ot o it — BE RS
B, T BB EE TRl A A D e A IR Wi e
fike 29K, HAtbis g Rl . KA+
A JEORL - HICE o 0 D ik A 9 55 7 A= DTk . [+]
F, OG5R AL 32 SRR B8 A AR 43 il 4 25
(540 (Platt Fl Stutz, 2008). A T 254 % IEFE I
JEER AR R, 7S A R AR
o WA o, (). BAEC e, (A) FORECH
ey (A), DLRANERZ M SO i e A (A) [y 7 2
(E 1), AR (L) B, TP A
Fi-HORERE, HIRB DR ] KRR
I(A) = 1,(A) -

- A(A)

exp(—L . (z(o'j(/\) . cj) +eh(A) + 31\1()‘))

i

(1)

BT DOAS 5 ik 5B S 2258 7 G P8l (Platt A1 Stutz, 2008)
Fig.1 Schematic Diagram of DOAS and Key Factors (Platt
and Stutz, 2008 )
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2019) . F— S G SR RHE R (SCD),
X 4 AR AT ) 45 0T i B 2% 38 SO B0 e 1k
D/ Nl iz mi, 2 s fnG
YR W BRTET  TE A T e AR IR R T L Ee A
FUK BT B . AR Rk . MR AT Ring R4 N
(Grainger fll Ring, 1962) %%, $15 3K15 1 21 =
RO TS P SRR SO AR R AR, R
SCD. SR J5 R 4R S A% oy Bt R i
(AMF) , ¥ SCD %% 4ty 18 2% S 1 BT /5 9 VCD. 7E
XA, KRBT AMF BB A A
Ry sZm (A & S R B 454 ) (Lin 5%,
2014; LorenteZ, 2016),
212 HEBEREE

S DOAS B A 15 Y SR B i R B 4
HLAE V5 G AR % dit A I A4 1 0 T R 2 3
(EW 45, 2017). PBsk2 (BRD) FikETE
LHMIE B (310—365 nm) X I P 2 {44~ I B
3 R ASAE SO, M (Krotkov %5, 2006) . iX 44>
I B AE 310.8—314.4 nm 114 SO, W2 AR T 114 =)
M IME IR R (B 2) o X Fh e #Ef BRD AR
REME ) AR AR I BEIE AR 3 % K25 Wi, e KRR
JE b 4 i I % i SO, Y S v R R . FE BRD Bk
o, B Sl H TOMS & &4 i (Bhartia £
Welllemeyer, 2002) K15 & 5 48 09 9] 45 A+ (A
(515 SO, M2 ) LA R i K T8 6 B I RO 3 3%
R o W SR SR B R BT A 80 S i A SR A S
AR, 155 3% Bk 22 M8 . AR Y SO,
VR N i A RO IR B g% 25 5 U XS e, T s
LSO, FEV B2 Y S i . 45 BRD S EE7E SO, AR Y
A i 2 30 R 47, AFLAE g VA B R S AR A AE B
PUARAS (EIOK 2§, 2017).

213 ZMHEEE

LA AR T IEMAH AR (Joiner Ml
Bhartia, 1997) H T M 206 i I £ 3R B R 4.
Yang % (2004) ¥ & i — 09 R O AUE LA
B 2R AN BE R AT [ B R L AR SO, AT R I
SR . B S % OMI B RAAR
BT, AL 6 4 TOMS 4 1 K 1 4 4~
BRD B LM MR (K 3) . — iy, KA
RS I AR 1 = v S i S O T
M TR Z O 24T, P KT 310 nm )5
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LICARZN 2255 , i H TR W 3 i AN B 2 PR AT
ZAL, o e i b A Y R A {E B AR
TCE AN S s P SR BR 2. Rtk , e
1) R AU SO, I i B 73 A1 X S HEA T 200 (Yang
8, 2007) . KR, KA R ST HARCh T 15 4
SRR BEAY R, 5 BRDE LM, AW
R 3 o B MR T ABL o ) FH 56 S04 S 12 i A5
R, PR PR YA (SO, M0, M L
PEIE I IS LN S e i
(A AU 5 38 5 A A I S (DR I o 3007 1k 2 DA
T SO, M1 0, RIS 3, (HIFANREF A A A% OMI
& SR I 1 1 AR A 1 (Yang 55, 2007)
LidE (2017) fRELMHEMEGENEL, #—- 2Lk
J& T E 545381 PCA (Principal Component Analysis )
i o RBEAEEE LG T B ] OMI WL Y
FEATRRAE , w4 R ER P B RE (40O, TR i0)
AR 2E (KA ), AROED TLMEUE
(LF) SR APy

2 0,180, 7SS B O . RO FEL AR T
4B T SO, BB ER 2275 RO A
(310.8 nm, 311.9 nm, 313.2 nm, 314.4 nm)
(Yan%,2012)

Fig2 0, and SO, absorption spectrum in UV band. The black
dashed lines label the four wavelengths (310.8 nm, 311.9 nm,
313.2 nm, 314.4 nm) used in the SO, BRD retrieval
(Yan et al., 2012)

2.14 m=MMAITE

AT OE (Optimal Estimation) 552 /& 7€
AAKRGEE (SRR RE I ZMHE) 1hT
T, RISEUE IR 2ZE W —F o, HErE
BT O, 2 B L S — A At 5 e SR e i
OF 751 1 516 DA 22 b WL 0 R A5 400 v A5 DR A I B

http://www.cnki.net



KA A IR T TG Y AR R SUBURE ) D3 ] WA £ 18 877

2R KIRERLR . Mb I R R R AR A X s
T L) 2 A I 18 5 4 SR I SR T e A O 1)
BRI M A (Strow %, 2003) . SR 5 AR —2F
7 VTR A R 5 (Rodgers) , e/ M W4 5
HIE BRI B R A 2 R A 22 5. T, 24K
BT BTG Y SR ER R . DA Al A3 2 s B i/
At 2 0 P (EL PRECRE E S
X =y - F(2) Sy - Fx))+

’y(x —xa)TSgl(x —xa) (7)
L,y FARTFEPE AR T I A R R b, F (%)
R IE AR R ARAT Y R SR, AR IE AR, «
JERERE, UEHFUANS R, S iR
Z I 226 B, BRI 1R 2 N RH G SR X A
Ve, x WOEHORAS IR, S S EliR s iy 254004
y RIEME R, TR S5 5 5 S 0 {5 2
B o 3RO A — A B, BT RS ) S
FTMARACEAE R, R SRR A 1 A i
WEN T ZPAEEEFIEFAEN, 5hhai
K22 5 H 5 S0 sz 3 28— BUPRAS 1) efii [) T4 HE
o, RN, TERETEEERLR AR, X AT
e R A RAS TN =T o Nowlan%E (2011) FIH]
OE ik, BT 2k AWML GOME-2 (Global
Ozone Monitoring Experiment—2) XM, %2l S i
T SO, BFEMR EEIF2EA T T 9120 Bk

B3 AU SRR SR RO B ATTRY LU AL, T P i Sk
7R T FREMHIRY 101 H0n o, 30532 310.80..311.85
312.61.313.20,314.40,317.62.322.42 .331.34 ,345.40 1
360.15 nm (Yang &5 2007)

Fig. 3 Absorption coefficients of SO, and O, and their ratio.
The positions indicated by the arrows are the central
wavelengths of the algorithm. These 10 central wavelengths are
310.80, 311.85, 312.61, 313.20, 314.40, 317.62, 322.42,
331.34, 345.40 and 360.15 nm (Yang et al., 2007)
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B DA g5k A, B G I R 5 A R0
DU 732 il o B e i I Y
F G A% FE g ST A R, IR R RISR Ty
BT A B LR . B\ R R R R
(V8Pro) (Beirle %%, 2018) #iJEMH SBUV (Solar
Backscatter Ultraviolet) {X#F A9 12 >3l 18 19 I & %4
i [ 8 O, 76 H G B . BLak, PLaeE S S5k
HES A 7 2P B TS R 1 R
SR
22 KEFNYDEERAE

TR AR I AT ) SR TSR b 3R AR A R B
A, WTRLERE MR (TOA) AR, B
KA 2 S LA KR BH AL T3 57 3 1K T
FA Y PRER -

p:(am@»d)) = pi(em@ad)) +
7,(6,)7.(0)p3(6,,0.9)
1-5,0:(0,.0.0)

Krp, p BB KA RATS %, pt 2K
R TEAG AR EI R 2, TR ST,
P e AT A, S, SR KA U L, R/AEK
NS b TAT S5 10 K BH 6 S a0E— 28 R B L. 6,
O Fl b 3 i 2 K BH R THA . 08I0 5K ToL A RAH X
i o

(8)

K4 IR it 7 s 2P (Zhang 4, 2021)
Fig. 4 Schematic illustration of atmospheric radiative transfer

processes (Zhang et al., 2021)

(&) i, BRMRI RN, HAbA RS
RAMEFAASE . RAH R 75 BB X K
BRAR S 7 A= W SORTBOR OV T, S i A TR A%
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2%, ] RS T R R R A
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Ab, DARSERE, U REE, w  RIARAR
5%, R 6,FIARTE, o IR IR, PO
WU IR, Fo 0 K PRl . FE—E B
RS HABE T, K (9) algkdE (8)
s MRS HL, S E GO i R R, B
AR AT G 4 A TR WL 3 A A R
TR, B IRAG AR R IR E 22

RAPRYN DREBINEC KIRZAE, £
T BB AR kA A Rk R A 107k
Ao A HRRILEE O AR AL T R S
I E I AT B H A A L AR B A 4
R, TEAHRER P AL SIS B RT3
ZE S /NSRS o XA ITIE A U] ARG 1
AR 5 AT oK, R B d AR X B o
DA Ik R — Rl M Tk, RS
2L4TTHIM TR k22, TR
Moy PER A i de s, S BURMATAE AU AT
ek 7 R AR S ORI 8], DGk A2l 55 AR
ESF A < el N . N LR e T T A Skl
REZ5ir ARERR .

RERX (8) TRARIZHUES TIHERSH,
SRS BROULIN A2 B, Hb R A AR iy TR
Ao P, M S ARG AR KR I
SRS AE A B XX — IR, 2R A R
AR BT RO U kg, IR L2
B RE 2 X — AR AT T 00 26
221 EEBR#HRTTE

IR Z B R 3. m SRR
F, TERMRBBZIEOT, MR
FEM S IS R EZL K . Kaufman 1 Sendra
(1988) $H, 1 T FE 1 T 16 Bl I A 1 i sk
AN, I HAEARXH B B Be (Bl 2.1 pm) N,
IR TOA {5 Y STRRLT- ] L2 ANt
M T 75 % ) L A DX ) T L S R Ry — A
WFEY e, O TR SR AR R HLIX, ST LA
BORIAT WL 38 B i) 2 T S S 3R 22 (B AR R AR 2
Gt X R, WL, 7EILLAME B g 21 0 2= 0
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SR SRR A B AT L I B A M e S B, DA K
PS8, X R T B FR O S B AR DT (Dark
Target) 5.7%. DTHPGEF H TAERT L (BN,
R R PRIK ) XU AOD, HJE:, X T
VU TR T R X DL DA 3R 3 3k T
MK, DT R E AOD HERRIPEAH R (Levy
45 2010),

222 REEZ®

Ry TR M S S 2R 25 B AOD,  Hisu 5§
(2006, 2004) H:F LT 5 HHF & T K & DB
(Deep Blue) ik, 7E TR/ ETRHLIX . V5L,
ST A S M 3R b, 20 AN AT 2T A B S
R R, MEREE BB (£90.41 pm) SR
EHEMS 2, et (1997) &4 H HZ R
FEJEARSCA Y, {H R TR W Uik B & 30 1) 5 M ik Bt
A TR IR DA, 5 DTRE PR
VR ESUNCE I i AN WIN2ES e i N T
DB B AR T BAns KR e S H EGg (2305
RN R ) 58 R T G R AT
XF HE A8 AOD . 38 A TOA S22 38 iy R0 A
NI rh 3R X — 2% 75 5 KIS (Koelemeijer 4
2003; Herman F Celarier, 1997). 5 DT % ¥ 41
L, DB LT DATE 5 i e b o v ff b Al 5 IR
28 (HsuZ%, 2013). DB Al ARk DT 5
RO MERG S s e AOD 1y ), #2517 AOD
ST AE 25 [B)_E 2Lk

223 ZRERE

2% 55 1F 22 PR 20 EOF  (Empirical Orthogonal
Function) J&—MEC=HAR, AT 40 7 = B AT
AR iR bR AS R A AR, BT, —
FiRE € 19 EOF SyE T &, vl T 22 4 5 0L
fit 11 09 D2 AL A W0 MISR - (Multi—angle Imaging
SpectroRadiometer) #FAT R . EOF 5k
JE HE— R E /N XA B R R R S R E R, X
TX /N DX P ) A X A A AT . DK —
ZINDR S5 P PR A [) #5238 ) B 1 T R
fIE b — 20 22 0 T SS R AR, R AR i/ Xk
MY 2 53Rk (Diner 2%, 2005; Martonchik 45,
1998) o X A7 ik AR bR AR, B DB
LB LS. SR, B R T 2 B A R L A
e S ] 3 B3R AARAS /N DI P 1 b 2 A8 AR ALE
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224 wWIRAE

H T[] T TR A% 32 S B 3R A A ] A 3 B
HA WHEMES, HILDT o S e A U
e B i e A B AL B 25 oAl By, LSS B <o
By o SR, TR R RO 3 A4 d IR 5 5 B X R
AU XS H AR R DA UK R, HoER
{1 Dl P P AN B BeAZ AT ACAE (Diner 25, 20125
Maignan 2 2009; Waquet 252009, 2007; Elias
45, 2004; Cairns %, 2001), 3 A i B UL )2
TR I R o B A AL (Tanre
4, 2011). k., GedF (2020) it 1 SNOSPR
(Spectral Neutrality of Surface Polarized Reflectance )
B, Y SZ 3L F POLDER (POLarization and
Directionality of the Earth’s Reflectances) 1.2 WL
) AOD, . Angstrom 5 B 2 i 1 S 55 6 5 75
HT T B 05 5 AR X A, LAk o i A AR T
PR oA R, DRIHR SR80 SRS B A SR T
e BETHEGE SIS (GF-5) Z M Mk AHL
DPC (Directional Polarization Camera) HJ %5}, 1
PRI S R R B R R (i 55,
2019; Zhang%, 2018),

225 WEAZE

I 07 ¥R W SRR S 2 A B T kA el 2 AL
I} 7 15 B A R B e — E I AL BE A, R Hv i
MRFFIEA 2 KA B R, 1 RS2 PRAE FY
PRI . Rk, AT LA B ) o Y )Y 31 K
fERR RS LS (Hagolle %, 2008; Zhang
85, 2014) . X5 2 AR R R RO
PEAE 25 ) 2 B B A9 G e A8 Ak, AT fe iV 7E —
TE B 25 8] S ) A SR fige i 26 B A R B AR X A2 A+
Al . JETF MODIS (Moderate Resolution Imaging
Spectroradiometer) ¢ KK IF MAIAC (Multi-Angle
Implementation of Atmospheric Correction) 5. 7%
(Lyapustin 45 2018) DKL TF POLDER i) GRASP
(Generalized Retrieval of Atmosphere and Surface
Properties) %5 (Dubovik %, 2011) #BF|H T #f
Je 75125 R 1 AR LA, RO I R AT R
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3.1 ZESM—ATASLIERN I E

1984 4F- NOAA-9 (National Oceanic and Atmospheric
Administration-9) <4 T3 & [\ B 3 77 52 40615 4R
i 2% SBUV/2 #1 AVHRR/2 (Advanced Very High
Resolution Radiometer /2) & $f 725, SBUV/2 £
BT 55 2 PRI SR AR S A 5 e AR . 124 A T
£ 252—340 nm JG3E LAY 12047 58 1 nm A9 S
BCGE A AT, 5N 160—340 nm #E17 15 22
F19i . AVHRR/2 E 28 — 40 AVHRR 1% 45 0 A
5N B, B —E iR BRI GE . H
HF AT 55 0 2 BB R = K R O A
(Klaes, 2018). X P MMEEAR P NOAA 2RI TLE
A Thas, K43 T A NOAA-9 % NOAA-14 iy % 4L
WL . 585, NOAA 5 TR AVHRR %2 1845 it
T, HEiERY 26, FHAREFES
BRI 9 B0 A2 BE 3, JFH% SBUV/2 Hl AVHRR/3
LIS H T NOAA-16 ENOAA-19 LRV &,
L FR S X PR Y . R R H AL TS g AR
R

ERS-2 (European Remote—sensing Satellite —2)
SERRINTE 1995 4F A B9 R BA A ALl LA, H 3
BAR SRR . SR, EEEAY GOME P
WL 45 58 93 ATSR-2 (Along—Track Scanning
Radiometer —2) Ay it M LI AN AL 22 Al H T B 2L
91k (Guyenne F1 Readings, 1993)., GOME H.A
LA AT DG 7AW PR D], A WL
D[] |- (9 56 35 43 BE R AE 0.22—195 nm A5, B
M EEHR N RE . R IR, 8. K
T WS 2R TS Qe U, R & iy ] il i 1
AL T X KA IORL W e P HEA T B o L AR A
THATSR-2 J2 HA B F Al WL | 3 2050 S 2L A0l B
10118 18 A PRI 4%, BAT RN J7 18] R 1] 477 9 PR
AL . A AVHRR, B HA B0
PRI BE ST, M ELIE & S 1 i e Uk 5
LIRZ/EBIZINEIRY NS

5 ERS-2 & SF i [A] 03T Y ADEOS (Advanced
Earth Observing Satellite) A&, HHREAL
IR (TOMS) R85 —A 2 f B i 4 e 5
it (POLDER-1), [R5 BTG G UM K kL
Py B E WL . TOMS 55 BUV #1 SBUV/2 HA — &
BRI, WAFTE R E WA . X & i T7E 250—
380 nm, AHSAKFHIEIE#E Hartley Fll Huggins 5 480

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

WM RS, TR R B S5 ) B A A G
EHBL T S A BOE S 225+ . BUV MISBUV/24X
e T AEX A OGS G B, T X Ebert—
Fastie J1 (0 8%, DASCBLS; 20 97 SM ) . AH L2
T, TOMS {# b ¥ /E 308—380 nm 1) — 4> H i 2%
BN ZASYE L, PR s A e R 6% S B
A B B (Dittman 4§, 2002) . TOMS 7£
312.5—380 nm A 6 P E HUOEIE W E , A
()T A 5 0 Rl DG 43 BN 1 nm (Heath 5%,
1975) ., 5H [ F 5 19 POLDER-1 & J8%#5 2 i iR 45
IMARE ST BB A D EMERES, BR& 9 NEE, Hh
443 nm, 670 nm 1865 nm 38 iH ELA i H VLI E T ,
FBEAR S5 R KRR . R Rk, MR
B AR . SR, T RN, AERE
137 84~ H Hamf[a]

Envisat (Environmental Satellite) & KXl == 8]
J BB IAZ A Ik e RN LR G R E D A, 2
ERS £%1 DR MAKEH . Envisat #52¢ T 10 MR
PRI AL T 2002 4F A5, J2 e R A B i o080
552 — o EREEIYRAUZ i K6l AR B
% {¢ SCIAMACHY (Scanning Imaging Absorption
Spectrometer for Atmospheric Cartography) , H. 25 I
TN R WAL € 07 2 UG AE AR, i 320 R0
Xof HR iR 2 R AU R A AT A R R, TR
/il DO R i = R WP i 7/ I o2
(Bovensmann %, 1999) . %1% E4% H & 9 AN
DTG TE R OGRSV, SR AN FILL S TE Ok
T PERIE 0.3 nm DL R o [FEF, ik B A& 0] I
M LLAMRIRE Jy, W] S B 2 MRS YAk
LRI R . SR T R —F S R e B
W LA AR 9T AATSR  (Advanced Along—Track
Scanning Radiometer) J& 4% ERS-1 1 ERS-2 |+ )
ATSR-1 I ATSR-2 2 J& 3= & FH 00 o 9 3% 1 i
JE 19 4% & . AATSR Al Il 4 0.55. 0.66. 0.87.
1.6, 3.7, 11112 wm 3838 19 52 55 #0365 56 5T
BN AR A 8] 23 BER 1 km,

$£4%F Aura (Earth Observation System — Aura )
TR OMIAR B 2 1z F 1 Gy AU e I i)
TAR Ay Z — o % AL K Ay 2 4k GOME AN
SCAIMACHY J& BT — QI Qe AR I . B
WA 3 GIEE R (WA, — AT IG),
A RO T 2 R R SR TE R NO,, 0, SO, Al
TR 5 S (Levelt %, 2018). 5 SCAIMACHY [y

http://www.cnki.net
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23R (30 kmx60 km) AL, OMIf{4s [A] 53 3¢
R THRRMIETE, H LM 58 18 ] 0ok i
EE T SRR A 13 kmx24 km, H H KIS 9%
BN ZE 1300 km, A SEIAE R 2R 5% — AW
W, 53 dARESEI 4R 55 1Y SCAIMACHY AH L,
OMIZE P /N1 75 Y i e AR PR 175 Yo i AR
AT B TR (Boersma %5, 2008) .
[FIEE, OMIAZIERAR 5 e i & 991 SCIAMACHY JE 1%
T R EFAI, 3 kTG SR B AR fR BT
FERML T —E MBI (Lin%E, 2010).

GOME=2 J& X ¥l MetOp—A/B/C (Meteorological
operational satellite —A/B/C) F ¥ L& I+ ) H— 1t
RAETGYSAREEIAL (Munro 25, 2016), Pikrs:
GOME FI SCIAMACHY JF J& i K i AR A I T
Y. Sk GOME-2 766 3% 78 55 76 BBl B 2 1)
4k7K 7 SCAIMACHY , B4 OMIHHA 3 £ ny 4RI il
A S IS R (R 1) BT 3R IETE
F4E H AU L4 BR 7 35, GOME-24§4% T 25 6] 43
R (40 kmx80 km) , {HHARHLH) F 2006 4F 2 4
) e 300 SO0 Ay A=A N R S o A T R Bk
(Fioletov %, 2013). MetOp—A/B/C T3 5 [a] i 5 2%
TH =ACAVHRR L% . RS E EEH TR &
T8 S UL, AT DL S 3 T A K B 3 5 0
Sy 4= BRITURLY 43 A 1 1 s Tl 9 AF o AL T EE
Bl a8 B )2 RS TS e ) R T M
T 15 Y R O R S 42 1 T b2 .

FE S R L RS =% (FY-3)
F 2008 4= FF UG 1 & . TOU (Total Ozone Unit)
SRS E i ESR — A B R R AR
P K78 75 308.68—360.11 nm, Y%/ HE3% K 1 nm.
2008 4F K, TOU/FY-3A B kINZ: T 28R &5 i
(Zhang %5, 2020). TOU 54 7= & Bl i >k A A
LSRRI 58 AN S 5 O %) b T S8R S Rk B
OMI/Aura H 7= 5 (1 2 AR S 500E , it iR 22
I 43% F13.1% (Wang%:, 2012), FY-3 £
5 — A MR AL AR S SBUS . A IERAR AR
A 3P, B ERAE | A BHAR R v A
A EHBRBIR T, SBUS7E 250—340 nm Y6 1% X
B, DA 12 A4S B HIGH T8 I KA 2R AN R
ARG, ) — 3 3 A R B 4 FE ) SR FH A P A
AR G — K AR A AT T RS A TR
JBELE M . FY-3 R4 T EWHE R T o adereik
W % X MERSI-1

(Medium Resolution Spectral

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Imager —1), “BJ&— 1 55 0] WANZLAM g B 1) 20 38
EARST (Dong 5, 2009), J&H % — A4
KA BRABE 8 B R SUIUR ) s I A2 s

OMPS (Ozone Mapping and Profiler Suite) J& 3
] [E G PR AR S BRLR) . (NOAA) MR 55
T.H (Zhu %, 2016), 2011 4452 F Suomi NPP
(Suomi National Polar—orbiting Partnership) T /2
B G0 BRI UL AR LI R, o)
Sl UL P g 2 DR AOR R RS R A N A 35 e AR
i o RV ¥ OMPS 4k 7 T OMI Hl TOMS (1) 15
T, i B A Y AT S RIS B LS
AL o AR G T A fdE P B — e Al A 5 300—
380 nm [ FEFE X I, 3 £ Huggins T W W HE AL BAE
fi S L 300—380 nm P BEAY ST 305 Bl o RIEE
281 55 250—310 nm S XK 38l FH XOEA
JETEALECE , KA i Hartley 47 (19 J5 0] 505 46 5
(Flynn %5, 2014). [A A5 LM VIIRS (Visible/
Infrared Imager Radiometer Suite) fZ/EgF 24t T 224
Al WAL A B, R M 0.41—12.5 wm, AJ
WML IR RN . = WPER IR L | IS
et XL, AR K ESEE R . BRI 4k
i AE ) A BROBURLY) e $ it 1 RS i BdRE R
Uo TR, VIIRS £ Jg i H 4 7 18] SO 7 0 fig
3, IR ) R e ) M AR T Y A
T PR RS 1 RAFPERE, 2017 AF PRI WS 80T
NOAA-20 LA LABRAHFEE L o

WA S A 25 DSCOVR (Deep Space Climate
Observatory) JERAE—FrAg B H & (L1), fli
FEE ) HhER 2 @ RUZ AL EPIC (Earth Polychromatic
Imaging Camera) 75 DA —JURE ) £ B2 WL 22 M Bk
(Herman %%, 2018) . EPIC H. A 10 G #% 0 1E
(317—780 nm) , B i SEAMHIAT WG Be . FEZ 0t
OMPSAZIE &, AT ARAT 434~ UV i 3 (Y M BRI
SFA XIS EPIC HA W) Szt {5 g Uk (it .
RAGHS &) MBR Y RE (Bn. EBOL
PR WCRIEIER) mIRES) . Ak, A EPIC
M DSCOVR FY 25— H A B H A0 M R A9 47 47 500
W, AT LATE 1—2 h AR — ok 2R 151 23 3R S 0 A
B, BT R ZS PR AR 18 ko

Sentinel-5P (Sentinel-5 precursor) % 77 i) X
W Z Wi L TROPOMI (Tropospheric Monitoring
Instrument) T 2017 4F & §f Fh a5, 353 7 OMI Hi
SCIAMACHY WL . & A AR Z ARAE T ] LA

http://www.cnki.net
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b — W] W, (270—500 nm) . 404 (675—
775 nm) AP LA (23052385 nm) #3406
TEVL R (Veefkind 25, 2012), X EWEE © Al LA
X5 e AR R AT O A A M . R A ) 43 R
Rk 5.5 kmx3.5 km, G ¥ ) L BT R 1) 23
S5 e s, ik Ab, TROPOMI f4 F 47 Wi 55
GOME-2 1) 17 WL HL A 55 3 i D IRl s s o V4%
GOME-2 HLAT BAR M 25 (8] oy HE R, R HL 45 5
LLANSERENLI , {H TROPOMI F GOME-2 4 2H & 7]
FE— 7 R BSOS G SR Y H AR TRRRE

AR S A (GF-5) RHMER &S EK
FHE R dmx 2 . LGP RE N T
B, EPEENFRERZN SRR TA.
2018 4F, GF-5 T0 A #4541 5 A A 20 £ i EMI
(Environment Monitoring Instrument) JFIG T K75
YUASRMWEI . EMLZ—Fh R IHE 1) 50
WAL, BA 4L, OGS E B A 240—
710 nm, JEHEFER A 0.3 nm H10.5 nm. %L EAE
IR T OMIEIRAF L A, W] B R AR IS Y <Ak
4Bk A . EMIFRERY NO, a7 & HAT b oM
B S B R (12 kmx13 km) , 4T OMI FlI
TROPOMI 2 [d] (Zhang %%, 2020). 7£ GF-5 F ()
DPCJE—AZ M RGBT 3 MRk B
(490, 670 1 865 nm) I 5 AR I B . 5
POLDER (1) Z f B A P WL AR AL, DPC A% 8 il X
I — H ARG 3 AN iR 7 18 LA K 9 A [l 400 0B 45 00
M (Li%E, 2018), X AR T H Az 115 &
T, X RAIURE P B OO R 1 R T LA R
.

2020 4, # E & 4 ) GEO-KOMPSAT-2B
(Geostationary Korea Multi-Purpose Satellite—2B) &
—NHiERE R FGE DA, ST EMLL, #ik
9030 T T LA G A 0T G DX s R A R s [R] 3
AW . B ¥ 289 GEMS (Geostationary Environ-
mental Monitoring Spectrometer) LA AT Pt ey 2
A3 PR S S R A S, R
FEXF L )ZE O, WUk B LSRR (Kim 55,
2020) . GEMS &4 4 BEL SO, Seik s o5
7 4 300—500 nm. GEMS ML A] 75 5 V. 4
JrHIX. (-5°N—45°N, 75°E—145°E), fEdhE I
25, GEMS A& B8 L %) 35 Ye SR 2 [8] 43 B R ] 18
7 kmx8 kmo F T H 1k TR G B9 W0 AR #
GEMS 7] X 75 JL S AR HE A7 /N 9 W . GOCI-T1

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

JE4% GOCI (Geostationary Ocean Color Imager) &5 X
— A BRI TR SR, A A
AL UL R 3 LA G Y 13 AN IEGE 43 A 7E 360—
900 nm 2% B A% AN AL AT R R A K 0 K R UKL
PR EREAT B NI, HL BT 250 m 17 43 ] 43
PER L GEMS Y S 7 W DX A3 S S B T i5 e <
AR KU ) 1) 328 /I P 3 [ M, i 98 B R JR)
V¥ A Ot A 55 Ab 36 IX B TEMPO  (Tropospheric
Emissions: Monitoring of Pollution) L&, KK M
K Jr 4 s 5t 78 55 BN X 35 Sentinel -4, BAITTE 428K
TR P ZE R TR R AR, R A sk s AR e AT R IS
23 HEAR i

32 OSMEERERNIE

LI AN BRI Y 32 BLR B SR R AN ] L
TN, FEAFE SR ESE (Flin. co.
CO,. CH,), REIKFRSE. MERIGYHRAMAE, AL
F2 B B SR LA B CO AR S R . 2141
BZ BRI 75— 15 Z b FE T, M2 A1
BRI W AN LR BHAE R, 33k {43 [] 44
BR AT RE o [HJR AT AR IO H A X —
i

FLAE 1978 4F & 51 1Y TIROS-N  (Television and
Infra—Red Observation Satellite -N) L& [ {HE % 23%
T 2L AR % HIRS/2  (High—resolution Infra—Red
Sounder /2), X RAFEWN )R E S 7850 . %
fEIRAR HLA 19420 /Ml aE f1 Aol WoGEiE, &
BRI R AR | WL R RS R, %
PR TS —ICAVHRRAZZS, BHA I,
ULLLAMLL AN GIERL N Y 4 N E R0 TE, 77—
PR b HAT RKAUR Y R U ) ml R . Bl S
HIRS/2 #8 Il %% 9% #5 20 7E NOAA R I L T A
(NOAA-6—NOAA-14) b, BT H 1979 4 —
2007 FEHYELE WM . NOAA RS VRS R . F
21T YR 4 R 3 6 W %o R A R R IR T
RAFMEE4E . (BHFEAT SIS S0 R £,
FEAUZERIFE 9.7 o BT 9 21 4038 38 47 8
i, AVHRR/2 TE R — huAS 09 ZE il B3 1 11.5—
12.5 wm il IE , A3 3506 FURL ) i HR DU S Bh 870N o
B FLAME R R S H b i R R 3,
FERANAT LG 22 43 W7 X i G AR R 3]
ME AR TERE , ARLLINE L 1 BT X R T5 e sk
W T R 5 TR AME IR
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Terra . 2 # # ) MOPITT (Measurement Of
Pollution In The Troposphere) %8S FH 2140k B
XTI 5 e AR CO R 2 Uk CH B, DA
CO BREHATIRM (Gille 55, 1999) . % f% k4R A
A 3B (8NIE ), J Jl) o Y o 5 B A0 Y
226 pm, CO BRI AY 2.33 pwm DL K CO T B
AR ) 4.62 wmo AL AR T HEIY 34> Bt
FAR R AR i A U, (BT 2 2 B HA Ui
LT, ReAE KR, T R TR
oM, MOPITT fdi 1] 7 AHSCOG IS 3 . %07 Al
PR 25 35 L0 - 331455 P X il 2 R4 S Ak
W 17, T 22 S A DR R A Y AR AR Al
N, FH IR I Y SR o Terra T3R5 28000
oy HER ARG RE (MODIS) J& —AN RAFI KA
BRI 2%, & HA 36 ik LI aE ,
MATLENLLAMERE, BT A BRI 15250 m, H
LI AT SEBLRE R 1—2 RN A sk o, H™ AL
B 25 55 B 5% . FE Aqua i & 5T,
MODIS/Aqua 5 MODIS/Terra & ), T & H F . F 4
AL, X B A T H 2002 48 DL Y R AU
KLY RPN L SRy ¥ G SR 5 UKL ) P ) s 0 4
T RIEFR2sm 5. 5 Terra ANE], Aquaf&zi i)
45 =i Y ' 1% 4 AIRS  (Atmospheric Infra—
Red Sounder) EA7 A W, —21 4k i G35 448000 fig
HAT 2378 L0 AN vk i Br, 5538 Bl 3.7—
154 pm, SGHEBER R E N 0.5 em™ . AIRS MY 4L
AR 23 (8] 43 BER R 13.5 km, AT UL 30T 21 A1 i B 9 =5
] 7 B3 2.3 km, AT 46 4k 4 R I K 4 Bk B
PURILS

PEET MetOp-A/B/C F 5 T I 434 #L
W% 30 5E R ik 1 P AL TAST (Infrared Atmospheric
Sounding Interferomete) (Clerbaux 5%, 2007) f&—
G IV EAR ] W=D R 5 71 Eir S A (U EAR ) oy 2
T 3.62—15.5 pm, JEIEHERE T AIRS, KF4
PERAEE T U0 12 km, B8 9877 3K 2130 kmo XA
(49 D31 43 9 258 R 2 () 2 i 1 G T $ 43 A R T T 1Y
A BRI B . AR, TASTAY
PRI H 5 HABLLIME RS — 4, 502 Rt
G R 55 B A4 vE R R 0 R I 2 3 R ) UL T
LU, B EARI A R — A B RTH
S T R S g A5 T AT
TR . B 5 FF G R 5 — AT U E E PR

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

GOME-2 Ml AVHRR/3 B 5 W, SCBL T i # )= 75
YL B R AR 4 I [R50

TEFEZ OMI B Aura D7 &, FBHERE T
— b i 23 B AL HP AR 1 B AR 5O 35 X TES
(Tropospheric Emission Spectrometer) , & ) F % H
P SR SR R R =R T AR IR AR
T RN 3.2—15.4 wm, B EAWE RG>
AR (£90.059 em™), X1 EREGS 16 A BRAYL
Vi, 30 BN 20 B R A2 R A LR BT A Y BAT
WP I AR Rl o TES 4= BRI & 45 o 7™ S A 456 5
AOKIRL AR . WSRO TR L, MR
TR FLAT i 32 40 R WL PR AR =, A SR T L
BT, TES 2 H1 16 R0 65 FE 5 4, 25 1H] 73
BE N 0.53 kmx0.53 km, &L 50 B AL £A A2
104, EEMY 5.3 kmx8.5 km. H TIZIEI A%
AT AT AW, K&K (226 h) AJ4R1E
16 HUMIN R, R4~ Al 3Rk45 23381 (16.d) W
W, R, AR O T, 2 16 d WL LA
PAF— IR T

E R AL %Y ABI (Advanced Baseline Imager)
S 1R #E T A GOES-16/17 (Geostationary Opera-
tional Environmental Satellite—16/17) & %% 1)) F T 0
MRS WAL F 2. ABL 16 1A
[ Gis N B, A dE 2l Wi By, 4N £Loh
BRI 1020 AN BE . ABI AT 4 15 min it PG 2 Bk [5]
FESLI— YOI, XT3 R TS24 5 min—
YU, TR BERAME T 2 ke ABI AT HEAT450RE
W) K ALK EE BB BRI, 5 HIRSI2 A1L, EF
JHO.7 pum 38 T FRIN R AR . R IR A AR
PAFEE XI5 QA A BRAE S, (HH R a3 43 R
CIPSRGE S iR U IE e b R S Seoe =

ST IR IE TR S IS Sy B A AR
HEAER WS HIE TR TR FY-4A EfEHR T
21 4b 1 Ot 1% A R M {Y GIIRS  (Geostationary
Interferometric Infrared Sounder) , X2 [EPr [ 55—
AR R PIE B LLZLA e is T 0ot Jr LR
B DNSENEELE AR RS R E S SN
2019) o GIIRS i i 143 5 7K itk + ¥ o e J7 WL
4.44—6.06 pm F1 8.85—14.29 wm A ZLAMNR ST, K
0.55—0.75 pm B AT WLO'CIE GE 40 5 o 20 5M i B i) A2
TR R R 16 km, AT ULGIEIE 2 km. GIIRS
HAHM 0,. S0,. NO,Flid A L BEAEIREE (PAN)
832 /DN 25 [E) 3 AR BE T, 30 0 AR5 ¥ e s

http://www.cnki.net
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HAE R X, 2008 14 B4R 31 i AGRI
(Advanced Geostationary Radiation Imager) 3 J&
FY-4A () EEHATZ —. AGRIF 141lIHE, 4370
TER] W—LLAMETE DX, TR = . KR, L
MR AR b, Bk B 1O R SR )
fRES . 5 ABIZEML, AGRIFTSEH 1S min Y3
B e BRI /% . AGRIY GRS L4, B Ak
M IR BUIE TR - 5 B2 /N5 e SR FUBOR )
i 2 38 22 B ) W RE ) o e e S R SR A
#¥ GEMS 5 GOCI-INAL & M H AN, R ICAE W I X
SR e I 23 3 AR R AR (75 G RN
Kry)  IbIE] e e

BRFY-4A 5N, HIE GF-5 TLRMIE R T n] WA
e 21 Hh E I AL AHSI (Advanced Hyperspectral

Imager) . T 125 0] 43 BEZ R 30 m, 1 FE 60 km,
FEE T 0.4—2.5 pm B[, HERE PN 5 nm BY

10 nm  (XKUERAFE 4%, 2020). AHSIfE 35 A6 L
I b B S e SRR RE ) . GF-5 LA
- BT ORI B LT A B R AN
ATIUS (Atmospheric Infrared Ultra—spectral spectrom-
eter) o IATEMARPATIE M, SIS H B 2.4—
133 pm B FE A, 615 HEE R 0.03 em™, BRI
P RO I 2 I R K CO A5 MR, (A
BT R X . AHSI, AIUS 55— [R5 41 GF-5
LA B EMI I DPC % jgk s 52 B R0, A 22
X A G A AR U A AT B A T 0 W . AR
M, BT GF-5 BRECIEILETAE, ZIEFhEE:
TAE (. GF-5 (02) ) #EFEM.

4 75 1B

ARG T AT B R W R R TS e S AR S R
SUBURL ) Y TR 38 A R K F i S E I A SR R
15 YL AR W = B 55 A aT WG RNZL A S
A AR PGA T o LT AME IR AR th A W5 oK
Xz, DEEBRENIIELSEH GRE. KRS
FEMRS TR KB . R,
RAE . KRR SRR I, H 3 Terra $5
# MOPITT & 53 TH45, 204N IR AR % 1] 41 %t
JEEASAR (CORCH,) Ay M BE 1 A W25 I8 1 -
RS AT TR 38 I R K R i 21 43 B
A, AHH T AN G L R 2253 WCE R i G
K, BRHMGIE I BB AR Ry i5 Y fk s
[) 5 0 % 0 BB T o H 1984 4F NOAA-9 #E 7

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

SBUV/2 M AVHRR/2 &St 25, 15 4SR5 Bk
P R R DU R i s o B S, BRON . SEE .
] T e R A R G T Al S AR AR Y AL,
M W) R R B R BE DA . Kok, K
o[ FY-4A. ® [ GEO-KOMPSAT-2B., RKK i
Sentinel—4 F13¢ [E TEMPO [ 1F 8138 TR i 2Bk
15 0 B SR 2 /N W BE ik TR R A, SR
Lt 55 RUBE 075 Y SR R BURE 4 (4 B TR Wl . 1
Ak, —HikE I H S DA DSCOVR 1Y & S R 1E %
E DUy O = IR B S R R SR U A7
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Abstract: Air pollution, as important environmental problem, directly affects daily life and physical health of public. The gradual maturity
of polluted gas and particulate matter observation technology has rapidly developed the monitoring of air pollutants near the surface based
on satellite platforms. This study aims to clarify the collaborative observation’s history for aerosols and gases and then provide a reference
for future satellite platform design.

In this study, the popular remote sensing methods for trace gases and atmospheric particulates that are concerned on atmospheric
environment are first described, and the applicable scenarios, advantages, and disadvantages of each method are discussed. Next, satellite
platforms for collaborative observations of trace gases and aerosols are reviewed. According to the characteristics of remote sensing
principle for the trace gases, the satellite platform is divided into ultraviolet and infrared bands, and the development course of sensors and
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satellite platforms are discussed and analyzed. Finally, we discuss the issues to be solved urgently by satellite platforms and remote sensing
algorithms aiming to monitor air pollutants near the ground, as well as possible future development directions.

For various trace gases, the good universal remote sensing methods are differential absorption spectrometry method and optimal
estimation algorithm, which can fully utilize the absorption spectrum lines to achieve inversion of gases. The differential absorption
spectroscopy method is effective for the monitoring of trace gases. However, the optimized estimation algorithm can further extract the
layered information of trace gases from the hyperspectral information, which is helpful for obtaining a more detailed vertical distribution of
trace gases in the atmospheric column. The band residual method and linear fitting method have strong pertinence to specific pollutant gases
(such as sulfur dioxide). These simplified algorithms also have great advantages and application value. The core issue of the aerosol
inversion algorithm is the signal decoupling of ground and atmosphere. Adding the information from spectrum, angle, polarization, and time
series can effectively increase the decoupling capabilities. The algorithms derived from these principles include dark target algorithm, deep
blue algorithm, empirical orthogonal function algorithm, polarization algorithm, and time series algorithm. Since the launch of NOAA-9
carrying SBUV/2 and AVHRR/2 in 1984, the collaborative detection of polluted gases and particulate matter has begun. Subsequently,
Europe, the United States, South Korea, and China have launched satellites carrying advanced sensors, from the polar orbit to geostationary
orbit. In the future, FY-4A of China, Geo-kompsat-2b of South Korea, Sentinel-4 of Europe, and TEMPO of the United States can be
forming a global geostationary satellite constellation with high spatial resolution and hourly monitoring capability to achieve collaborative
monitoring of polluted gases and particulate matter.

On the basis of the summary of trace gas and atmospheric aerosol inversion algorithms, the development history of satellite platforms
and sensors is combined from the perspective of cooperative observation of gas and particulate matter. The advantages of cooperative
observation of sensors in the ultraviolet, visible, and infrared bands are discussed. The high temporal and spatial resolution air pollution
monitoring capabilities of the geostationary satellite constellation in the future and the contribution of Chinese satellites are prospected.

Key words: satellite, trace gas, particle, atmospheric environment, remote sensing, collaborative observation
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