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BN EERSEESEE S RUCLE (PR RS
AT 447 R A 55 4

TR, WAL, BEE, AR, BH, KL, Ko,
RAA, FER, KRR E

1. rhE BB e KI5 B RGHITITBE 18 B0R 7 [ 5 f p5 S06 %, JbET 100101;
2. P E BB R, JLET 100049;
3. EAS SR BE AR S PO, kst 100081

B OE. REESEESWBOETELEMI ( Environmental trace gases Monitoring Instrument ) EHRRE “BOR
57 (GF-5) PR FIE R 55—T WOGIE B OGIEAL, FHT- D0 240—710 nm %38 FE P9 9 bR I 1] /IO R K
FHAGS, B ERAL R BRI 2RO 2R E SR /A0, RA . R AE S . A SO EMI 2 X R
BHAAEFE (HCHO) MEENEES), IR T I2E IR0 2 PEA EMI HCHO 7= SR INBE 1 SAs 4 . WFov s Rk i
EMI 5 TR B ARG B s, (e R AT Z AR AN I S0, LD AR IE kG 1 55 S i e R gk v 1
AT E AL . T EMIAY HCHO S (45 R W], EMI UV2 5B IFRFRIE M LG, AR 22 4ok
AR (DOAS) 355 HCHO £HE Y SCD (Slant Column Density) FE7ER R AIBEHLIRZE FILE 5825 B BE,
AN A2 EMI HCHO R e B B9 R 8 70 1.2%10'° molec./em?s 5 [ PR [A] 25 2 fif TROPOMI (TROPospheric
Ozone Monitoring Instrument) . OMI (Ozone Monitoring Instrument) [ 38 X4 FLIGUESS SR & B, EMI 0T L4 3]
[ H X 22 HCHO B9 25 (8] 4> A 454E . EMI & TROPOMI 5 EMI & OMI BAH X 250K T 0.8, (BETEAEZRHLIX EMI
HCHO i = T OMIFI TROPOMI, HJFEH T ZHF— 058 . ARSCAYBIGEIER T EMIG 5 2 HCHO RYFRINME 1 K
AR, W R SR AT TR AR ST SIA I R iR S
XA B, 4TS, EMI, HCHO, DOAS, 2l
S| B MM, LT, 2R, 8B, i, KE, R, KFH, R, ARE 2021 SAESATREBSEFE R
AR RETITES MRS ER B REFH,25(10) : 2040-2052
Wang Y P,Tao J H,Cheng L X,Yu C,Fan M,Zhang Y,Chen Y L,Zhu L L,Gu J B and Chen L F. 2021. Feasibility
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1 51 7

HEE (HCHO) 2R &t s ikaEf
HAYZ—, BFAER N A OH A 3k i) LR
M, HCHOFE R h iy AEar AR, HA15h
(Anderson 45, 1996) . ¥ & K H A9 HCHO F2 %
K H T CH, %A, fERREX L, HoRE— 712
AR bE . TS s B R S — T i 2

Y is B HE: 2020-07-28; FENAR: 2021-06-09

N, A DR HE TR AR T b R PR L
NMVOCs (Non—Methane Volatile Organic Compounds )
EALTE B RTaEl Y (Parrish 28, 20125 De Smedt
4, 2008) . ELABESEIEN], ARG Z i VOC
(Volatile Organic Compounds) WL ZE A} H 1 &0 T,
HCHO 7] DL AE i VOCs ) 7~ 5 7 (Duncan 5% |
2010), /R KM VOCs AR . KA1
fAEE, HCHOMER VOCs IFE R, R RTRER

BEE&TIR: EFEAI LR (45 :2017YFB0503901,2018YFC0213901,2018YFC0213904 ) ; rfr [E B} 257 B % W P 5 B 4 4 101 (4 55
XDA19010403,XDA19040201 ) ; KA T 15 YL i A 518 BT H (4 : DQGG0201)

E—EEE N THEMG, 1990484, 2, TR, A5 J7 8] R R0 18 R 5395 . E-mail : wangyp@radi.ac.cn
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HENAYZ —, R A=A 8 (Cheng
4, 2018; Han%§, 2018); ILANNMVOCs ifs 1] iF
iof B Ak A WA WL IR (Kanakidou 45
2005), FWZS ST . 2 GO B EETE AR SR
i, BFANULIN LIS KB, A LS A HCHO
IR, PRI 2 RAE A i BE AR G, PR ] DUAR
i HCHO ¥ J3 A 5530 b T A LB IR & i (Liao
S, 2019), FEfR L, XA HCHO AR B 1 M5
WX} 2 S R A F T P A A B R

HCHO 7£ 320—360 nm yi [l N HAT 55 240z ik
FEAE, (4538 2l 2% 8 BT B AR KA HCHO
W HAT4TE (Van Chance %, 1991). T AW
AT A R A4 HCHO 2Bk A {5 B, 1l
7S (B 35 . WA sh A AR 1k 1) Ff B b 70 b T 6
LA, A VOCs PIRHERCR 2 s EAl .
VOCs B 25 43 A S 28 Ak 3 5% B2 LR 27 19 £5 4l
WA

PR b A 1996 4E LK, B8~ il T GOME
(Global Ozone Monitoring Experiment) I & & Jf X
HCHO 7= i (0 535 07 98 TAE  (Thomas %5, 1998;
Burrows 5%, 1999) . FifiJ5 & 41 ) SCTAMACHY (De
Smedt £, 2008) . OMI (Gonzalez Abad ¢, 2015;
De Smedt %, 2015). GOME2 (De Smedt %5, 2012).
OMPS (Gonzalez Abad 45, 2016; Li %, 2015) .
TROPOMI (De Smedt%5, 2018) #fai 4 FELE T XK
S HCHO MR EE A W68 7 o B £ HCHO £
W7 A R, [ IO 2 e 3 T R 1R R
1 HCHO AL CRIN S 48, 2018) S H %S ]
g3 A R 2O R T RS (e 4%
2019; R#A 7 4, 2019). 2018-05-09 GF-5 LA
R IE R AR 2 4 Rk
7 3% 4% EMI (Environmental trace gases Monitoring
Instrument) % T HCHO R iE/IHE O, n{ER
HCHO S 8 i 5 5, H EMI 284 19 504 o
(PR ARG, (50 %) #E4T HCHO S iy nf
TTHERR R M AE R . T 358 = T
B e s SR M v, SRS A E PR
A 25467 (OMLI. TROPOMI) FYZ%& 456 I & 5t
F EMI At 1Y HCHO S8 7= &, FF A7 7= i i i
95 IE o

A S S8 EMI 3 Ao 13118 HCHO A9 52 38 55 3%
Al EMI HCHO S8 (9 vl AT FRE J7 5 45 3k T
EMI ) HCHO WAL SO 455, 144 EMI 5 OMI I

TROPOMI ) HCHO [ 78 25 b 1738 LHE ;s & a
MEETHEATE XA R,

2 B S A
21 EMI

EMIFA e p E & 15 A -, 2018-05-09
K, I 240—710 nm KT N A
BRI U AR BRAR ST, SIS E% 4 0.3—0.5 nm
(Zhang %5, 2018; Zhao%¥, 2018). NI ~HE
CL 2R B T EMI AT UL I8 B A 000 I 5 4 o) % 3
JZ NO,FEVR BE (R I GE J7 (Cheng 55, 2019) . A
SCHIF EMI UV2 3B 9547 HCHO K2, Hobib ik
HM199 (F7) x1072 Otig4E) x1031 (k). &
UV2 B, JRAR ISR 25 8] 23 B 13 kmx8 km,
Hr 13 km ARRUTHIr ), HAR R T4 R
J5 1 A AR A3 B ], 8 ke AR AR TT X I 1Y 28 8 7 1)
5 HE . TEXHMGOT AT &I R A, — M ds
R ZE T AR RS OT 2. o THEERR L,
R S USOGIT A Ty, k) 4 40T
PEATEE, XHIE 13 kmx32 km Y25 ] 7085, 523G
TRPBIHERT, M5 IHGTECh 68, UV2iE
A E M AR T 200, BEAL, UV2 5 SR RS B
N 4.63%, YA UE R B 2K FE <0.05 nm (Zhao
45 2018),

e ELUL I EMI 24 & S e oA 2
ENRRGE, HEPRTEUEM: L L . A S
S A XHZ T AT, R HCHO 72 i
KM 1031x191, AR T EMI 4 GEXT HCHO #8
MIRE ST NBR .

2.2 OMI QA4ECV % TROPOMI HCHO 7= %

HCHO JE R -EHES (EU-FP7) i H—%
A g AR B R IE QA4ECY  (Quality Assurance
for Essential Climate Variables) #E%2 P 1) 3 A A fig
A2 H (ECVs) Z— (http: //www.qadecv.eu [2020-
07-28] ). QA4ECV HHa 5 B 7E0 SRt iEan iy
B BORS BEVEAR R B, ARER T BT HCHO 7 i i
St B L . 2B De Smedt 5F (2018) JETF
OMI it A, J&xt b—4QHT Ho A 23 Al s F o
JF BIRA  (Belgisch Instituut Voor Ruimte—Aé&ronomie )
$RALRY HCHO 7= M iiAS (BIRA-TASB v14) YR,
IREHAAE T TROPOMI £ (1) HCHO 7 i )l 551
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Z4ih, Hh OMI QA4ECV HCHO %#s S 19 =%
Wy

(1) RA—FEMEEEH (328.5—359 nm);

(2) R 1 52 28 AU 1 o0 25 40 A 1Y Bk 4% pR AL
(OMI QA4ECV);

(3) SR A7 Ml X ) %o s LT 3% R 2 %
ik

(4) FJHE R PR TM5-MP R, (Williams
4,2017) HREEFEEEL (1°x1°) BCZRTRT
IMAGESv2 CTM ) 2°x2.5°53 #E5 i HCHO JER 4k ;

(5) RSN T RRIET .

TROPOMI 7] LU I [ 2018-05-14 LIk =25 (1]
Iy PEER (2018-05-14—2019-08-06: 3.5 kmx7 km,
24525 km?, 2019-08-06 2 J5 43 R JH % K 3.5 kmx
5km, BPZy17 km®) 5546 HCHO /™ i, i
SRR A 5C NMVOC HERR I 25 AR {0 1 3 Z PR 4015
.o TROPOMI HCHO /=i K T De Smedt 55 (2018)
P R R BRANRR A B AL R 225 [
(7—12) x10" molec./em®s

A SCH H De Smedt £2 it 5 OMI QA4ECV Fil
TROPOMI HCHO H ¥ %4 42 (0.05°x0.05°) 5
EMI {45 2 1 HCHO 7= i i 4738 UG FLBRHIE -

3 EMIHCHO J i

EMIXS A5 e U HCHO B4 4 I e T A 15 32
— RS . AT EMI UV2 3% BeSes X HCHO
TR m AT M S BT BRI A AN sE 1 o TFH EMI
5 OMI #11 TROPOMI [ 25 R $EAT 32 LB E . Horh
HCHO Tt A ¥ % VCD  (Vertical Column Density)
JZ 7 >k DOAS  (Differential Optical Absorption
Spectroscopy) .k, FLAEMACHIAEIR, SR
(1) JEigladfE, n45 3] HCHO R4 ¥ B2 SCD
(Slant Column Density) ; (2) REFENHET AMF
(Air Mass Factor) 15, n[452] HCHO AMF.,
HCHO SCD 5 AMF /1 b ff 48 3% HCHO 114 3 H b
W,
3.1 EMIHCHO K#EAI{T14E5 47

HCHO 7E RS HIES915 5, HCHO S b s
MR A B RMAHE M. 1 H, DOASE LX)
K IERHRE (~0.002 nm) & UK (Marchenko
%, 2015) Db, A EEEFERDEES S
M 1 190 A YRS B2 F HCHO 2 18 A $2 00 . 540

JGIE % T HCHO RV B S H T B 40 A 1 2= 45 A2
fb (HCHO EE £k 3k H GEOS-Chem 1k 2 1% i A5 1
e A ¥ EAA ) | MR AR (B E N
0.015) . MM JLT (SZA=30°, VA=60°, RAA=45°),
FIEBIARSCHIBESE Hbr, SIS EOW b 3R S50
NI UAT 8 BEANAR , AL 2R HCHO FE B 1 AR 4k o

(1) fFMetk. JCMERS 0T, R RDGRE
AT HCHO i M 45 SRR W, A58 19 HCHO J
LRI B HCHO B9 A A feita i, A5k
B (RMS) M 107890, BlEAE WS AR
i, AR HCHO SCD #sh 451k, JFfEplE
RMS iy i # 3 K (B & SNR M 1500 7% 24 500,
RMS M 107 (20725 0 102 &40 o eah, Fdl
25 SR 3R W R v g R R 2 Bl 35 i HCHO J2 7
GEA, HOR R B v TCTE e RS R[] B FE B
JE R A RS e A MR RS RS O o K 5 B A E AT
HCHO S, DOAS J7 7 i 22 ik () e g 22
RCEE X1 o 1% () R S B S i A R, AT E I
K S5 K] HE R 4652 BEAE S5k 7
KIEATAFE, DK EER %00 b s 1 B 1.

FEOIEY, EMI UV2 U B 935 115 e b 200
(Zhao 5%, 2018), AMHILZ T, OMISZPRAY 340—
360 nm [ BAZICHY(E I LR 400 (Zara %5, 2018),
TROPOMI 1Y i1 Bt 3 BYFRFRAF B A 1000, I F1BE
FHHEE R4 (De Smedt 55, 2018) . 14
B M, EMIAZ BEARFR (5 e L, L RMS & T
OMI 20%, 7= T TROPOMI 100%., #H [, OMIFE
15 M E R 400 19 2514 F, H RMS & F TROPOMI
80% . A EMI SE 56 % 15 {5 e L 25 5, EMIAT
AT 5 OMIAH 24 s fi i#h 5 OMI 1 HCHO # g
Jio MR R, s R FERRS, DAEK
) S B )4 M LeoE DLW & SEPRAE FLiz 47 A ]
1) = IO AT FE i JC kP4, RO T
RN S P X A 2

(2) P RAL IENG FE X HCHO Ji2 388 25 5 (1 5200
3 ok XA AL 3 A R I A B R AR TE IR 25 3 30,
A3 AT A T RS B X HCHO Bz 1 4% S 1 52 M, A
PAEE R R IIPAE A LT 0.01 nm BEPRIE HH I
KA 51 A HCHO i 1% 25 7 £20% 72 1k 3 [
Wo HE I, EMIZM IR TTHER A — GOk
M TE 5K FE SR AL T 0.05 nm, 48 Fr%F HCHO fz
TR PSRBT 2 ST 1 FT oK, IR 227 HCHO
PR A P Z T T IR A I . Ak, W T
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[F) 039 EMI UV 2 B s BE s i I KRS 1 O
SRR, EMI UV2 i B KA IR R 22 78 0.04—
0.16 nm i [Bl P, HFAT ALy 7 & i 22 1k,
2 1) b 52 AR ) AR N B, AR R
PRI 434 o BRI SEPRIE P AT IR, AL
TERG BETE S BE W 25 R T 0.05 nm A SCAE Bl
FKIRARFLMOIE , R/ ZFeny I kX EMI
UV2 BT HCHO J i i P B AT I KOR AL E
H AR 2 2 W hitp: //uv—vis. aeronomie. be/software/
QDOAS/QDOAS_manual.pdf[ 2020-07-28 ], i Hks
JEAET 107 nm, DMET/E2E HCHO SO i fe

3.2 EMI HCHO & &E3iEilE

K1 (a) H320—370 nm L HE PN, HCHO &z H
TH s W OE# )R, Ho BrO, HCHO, NO,,
0,/ 0,19 HHAE e B 43 51 R 1x10™ molec./em?®, 2X
10" molec./em®, 2X%10' molec./em®, 2x10* molec.’/cn’,
1x10"” molec./em’s, K1 (b)) 5K 1 (¢) £ 5H
EMI Bk 48 R EUME R 22 5 B 25 3 (740 &8 100,
XFIN A FWHM=0.5) . ME 1 RTLAE Y, 8 TR
R4 (<328 nm) 3R O, (360 nm) HY5R T
Yo, HCHO [ i (1 #04 % 138 H 2 5 328.5—
346 nm F1328.5—356 nm, {HJ&H T HCHO WA
15 BrO BYFRFEAE, BrO X HCHO fY iz i o 45 7
AT, o HEAE~330 nm [T . A4 BrO XF
HCHO S A 520, A 23 B8 ok WAL 64T
DOAS F S, 55 1 038 BrO LA 1 1,

7E BrO RHEMREE , %5 2 20k HI HCHO ML G % 1,
XF BrO AU EE TR S 1 2P e i, HAE 20
PLA R AL BrO WO o X AR ST
OMI. TROPOMI #8fif ) Jsz J8i H #4845 21 1 BTy 14 i
F (De Smedt %, 2018). M4, 7R TIGHESRE
(1) HCHO RHF e B 40 A B i Sk, ELHEK% BrO 19
WA JEE LA ST (Gonzalez Abad 5%,
2015), ZFEATE M T Bro mE X 8 (&
%) o X T EMIZ A, Ay e BrO S 19 AN 2 Pk
£33 2 HCHO (% S b, 520 HCHO S 38 19 B2 e
PR, HLAS SO A0 i i B = 324 T/ HCHO [
SR E ZE, DR E R BrO Y WO 1 R AR
HCHO YEiS LA i A v o 36 T X EMI UV2 i Bt
ML, EMIHCHO LA SEEE MR 1 i, 5
De Smedt 5% (2015) WISE B ML, AR SCESEF
() HCHO Ji2 38 A 3045 77 1 4 328.5—346 nm, 14
Fr¥c k5, %8 T HCHO, O, (228 K 1295 K) .
NO,. BrO. O, Ring W WA I o MR SCAE T 55 4
THY FWHM SR, HOGE 73 B2 5 U8k
OYHERA 2. A, RSOOSR T
PESRIE RS . S H G EE ROP PR X (46
20°N—50°N, Z2JF 160°E—140°W ) X His Wi i) A
Pl . AT R 2018-06-12 EMI LN i) 45 18 EE
RSN, R TV DX 0T b UL S 1
(1 H YAk 22 638 AT 1e] ki EML R AR (08 )
PR JRI PR, ) Bk 38 AT UAT 38 F% Al HCHO SCD 1
BEE R S S

0.010 T T T T

0.30 T

T T T 0.010 T T T T
— O;@240K

—H,CO
0.008 025 0,@220K 7| 0.008 |- —Bro
—NO,
020 - —0,
0.006 ! 0.006 4
a a a
<OL‘ 2 0.15 . <ot
0.004 oL : 0.004 | -
0.002 0.05L i 0.002 F -
0 0 1 1 1 0
320 330 340 350 360 370 320 325 330 335 340 345 350 3200 330 340 350 360
#/nm H/mm HAK/nm

(a) XFR;AY SCD 2 BrO=10" molec./em?,
HCHO=2%10" molec./cm?, NO,=2x%

10" molec./cm®, 0,=2x10% molec.”/em’

(b) 0,=1x10" molec./em* (240 K,220 K) (c) [Fl(a), /"5 EMI Pe% B>

Ja 1455 (row=100)

(b) The slant column density was taken as

(a) The slant column density was taken as 10" 1x10" molec./cm’ for O, with two different  (¢) Same as (a) but convolved with EMI

molec./em?* for BrO, 2X10" molec./ecm? for
HCHO, 2%X10" molec./em® for NO,, 2%x10%

molec.’/em’ for O,

K1
Fig. 1

cross—section (240 K and 220 K)

slit function (cross—track position=100)

BrO,HCHO,NO,,0,5 0, %2#J8fE
Optical depth of BrO, HCHO, NO,, O, and O,
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%1 EMIHCHO#ASH
Table 1 HCHO fitting parameter setting based on EMI

Py SHRE
A M /mm 328.5—346
SENIEL, TR T B {E (20°N—50°N, 160°E—140°W)
B AL 5B

H,CO (Chance il Orphal, 2011), 300 K
0, (Malicet 5%, 1995), 228, 295 K

18 ‘
NO, (Vandaele %, 1998), 220 K
W T BrO (Wilmouth %%, 1999), 228 K
0, (Thalman F1 Volkamer, 2013), 293 K
Ring %% QDOAS Ring 144 T E.
SR AR Ak

3.3 EMIHCHO AMFit&

EMI HCHO AMF 1315 F F SCIATRAN  (Rozanov
G, 2014, 2017) 1F ) 4 SR A% 4SS 48 Ay R T 0
W TUART | by S 558 53R 00l 9 i B A 340 nm % 4 4
MR ER, AR ARENR 2 PR, 50T
1Y AMF 38 2o 22 R S4B 7 vE A5 31

%2 EMIHCHO AMF LUT 340 nm Z#i& &

Table 2 Parameters that define the HCHO AMF look—up
table at 340 nm

0, 10, 20, 30, 40, 45, 50, 55, 60,

SZA/(°) 16
65, 70, 72, 74, 76, 78, 80
VZA/(°) 9 0, 10, 20, 30, 40, 50, 60, 65, 70
RAA/(°) 5 0, 45, 90, 135, 175
0, 0.01, 0.025, 0.05, 0.75, 0.1, 0.15,
IEINE ] 14

0.2, 0.25, 0.3, 0.4, 0.6, 0.8, 1.0

0,100,300,500,800,1000,1200,1500,

o 14
A B/ 1800,2000.2500, 30004000, 5000

S b AMF 8% = 5 RIS . 78 EMI
HCHO Wyt e, S T faife, (5 RS RA
KM AMF IR, AEIER 5B BT AMF 1)
W, F2 (a) JB/R T T GEOS-Chem CMT %!
55 B9 HCHO LR/ 5 Fh 20 2545 B (Wang 45,
2019), K HXF I Y 340 nm AL A AMF X K BH % Ti
f (B2 (b)) FbRGHR (K12 () AR
g5 RW], HCHO AMF & B 4R Ht H HCHO JR 26 11
JEARHF . AR HCHO 2k 2 0] ) 25 55 11 35 40% ,
HRTRIEAR B Z M) Y 25 5 4E SZA<TO I 254 T,
Bifi R T0L A B 35 R i3S n . 24 SZA>T0°RT, AMF B
SZA 3K HLAT - A A A i s, 1200 2%
PR, RS RIS 25 RO R K AN
EE, B, AR SCAUTIE SZA<T0° & 14 T B EMI

HCHO i, B2 (c) #B, Rl LR G HR1
o, AR ERZE Z B 25 SR A, (HRAE LR
RATFRIBNFZAET , REIC AR 22 RARIRAEAE
UNTE 342 nm H1 R SHFR K 0.025 B 41F T, ATEEE
LLIE ARG B 22 57 0T 3K 3] 34% . 7F HCHO J 3
Bk, UK T 0 S R IR SR ZL A R IR R R s
AR S R B A B

4  EMI HCHO %538 5163F

41 EMIHCHOZ%R

M TASB SR F T RO X8l T 49 1 2
B SOk, SCD Y A& sk HE T
BB . 153 HCHO R Uk B 45 5 Sy A %
TS X2 0 RHERE . 5L T EMI 2 HCHO
FE LG TR 22 B 0 M 107890, BRais X
Sl ) R R E AL, AR I RMS /3 A 7E 1.5—3x
10°YE N o X F HCHO KU, = 5E>20%
SO G I ANBR 1R 2 (Wang 55, 2019). 4T
EMI 5 2 AHVCEL Y 2 S50, 3% BRI B B (E
2 X RMS FHES A 19 05 1 25 B RO 25 S v i) S AL
DK A EMI 5 4 119 223 [1] 43 3 238 K AR A £ 18 L EMIT
HCHO SCD #1451 RMS 3EF5 - He OMI 7 100%

XFHAMEITIN 5, AW R 2202 H R
TR EERIE ., AE HCHO HeJE A8 LA K AY X 3,
AL B bR 22 T LAV LB MLIR 22 . X EMIf%
AR, 4t 2018-08-19, F£ i ARl M K1 Hb X
(30°S—30°N, 150°E—180°E) i [Fl Py Xt B AN [l s 1]
JEE N AR EZE . 0.15°, 0.25°, 0.5°, 1°, 1.5°,
20, 2.5°F1 3° k& X Rz i b o4 22 43 S 11.18%10"
molec./em®, 10.58x10" molec./em®, 8.30x10" molec./
e, 8.32x10° molec./em®, 5.60%10° molec./cm®, 7.69%
10 molec./em®, 4.28%x10" molec./em®, 4.37x10"
molec./em® F1 4.34x10" molec./em®, UK 3 FF 78 o
EMI HCHO 7 5 2 % X 3 1) SCD iy AN s PE 5
SCIAMACHY (1x10" molec./em®) #H %4, K T
GOME2 (8%10" molec./cm?) (De Smedt %5, 2012) .
Bl & Ge it A /N RS I, Y A R 0.25°%0.25°
I, EMIAYBENLER 22 F AL 2] 5 GOME2 F1 OMIAH
MK, (HREAEERBIAEZE, XWEHT
EMI UL ' 3 v i) M 75 {5 5161 29 T HCHO B )
K RE 38 a2 0] S 459 AT RSP il B IR S X Bq% T
AR B FULE R
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20 1.8 4
16 3.5
15
g 14 ; 2
I} 235
<10 12 / '
g % /—\ < 2
“s 1 ﬁ 15
08F i
L 0.6 1 1 1 1 1 1 | 1 |
0 0.5 1 15 2 10 20 30 40 50 60 70 80 0 0.2 04 0.6 0.8
HCHO/ppb SZA Albedo
(a) HCHO BRI S AR T (b) 340 nm &b HCHO AMF A I K T fa g (c) 340 nm &b HCHO AMF 5 S
e fle, AT B (a) R [ AL
(b) HCHO AMF at 340 nm varies with solar (¢c) HCHO AMF at 340 nm varies with
(a) Five shapes of HCHO profiles zenith angle, each colour corresponds to the albedo
HCHO profile in the Fig.2 (a)
— BRETF1 — BRET2 — BRET3 — BRET4  — BRETS

2 EMIHCHO AMF
Fig.2 HCHO AMF calculated by SCIATRAN

xlOlS
14.00 11 8o
12.00

10.00

8.00
6.00
4.00

428 437

A M /(molec./cm?)

2.00

I15 O.I25 0.I50 1.(I)0 1.I50 2.60 2.I50 3.(I)O
2]
F3 A REHL X EMI HCHO SCD k22 B M H R/ Ny
Ak
Fig. 3 The standard deviations of EMI HCHO SCD over

pacific region with different grid size

I
0.10 0.

JUE EMI # fnf 52 7 45 S O BEF LR A Ak, 520
TR H HCHOZ5 ARG o (H &3 i 25 (]2 At

100°W

(a) K[

(a) America

=

[B] 735 0] SZ ff iz . B 4 R T 2018-08 S F
EMI HCHO j= 5 i H BB S5, X0 2 (8] 4 B
4 0.25°%0.25°, E&{K |, EMIGESE HCHO 75 4Bk
PR oA, WnSEE R B L h AR L X E AR AL

S H A% R HCHO R E X,

42 W E XK X EMI 5 OMI. TROPOMI
HCHO I&iE

r ARl X2 4 BR IR Y HCHO 5 (i X 3
JLF EMI, OMI 5 TROPOMI ¢) 2018-08 HCHO f1
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Feasibility analysis and preliminary results of formaldehyde retrieval
based on Environmental trace gases Monitoring Instrument onboard
GF-5 satellite
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Abstract: Onboard the Chinese GF-5 satellite, Environmental trace gas Monitoring Instrument (EMI) is a nadir-viewing wide-field
spectrometer that measures solar back-scattered earthshine radiances in the ultraviolet and visible spectra range. It was launched on 9 May
2018, and aims to quantify the global distribution of tropospheric and stratospheric trace gases. Meanwhile, formaldehyde (HCHO) is an
intermediate oxidation reaction of various Volatile Organic Compounds (VOC) in the atmosphere, which is important for the formation of
tropospheric ozone and secondary organic aerosols. Previous studies have proven that HCHO can be used as a tracer for VOCs in the
absence of other VOC observations. Therefore, the monitoring of HCHO is essential for air quality. The spectral range of EMI covers HCHO
absorption signature at 320—360 nm, with the potential for HCHO detection.

We have evaluated the requirements and feasibility for HCHO retrieval based on simulation. We find that the irradiance of EMI is
effectively calibrated with smaller wavelength shift. However, compared with OMI and TROPOMI, the FWHM and wavelength shifts of
EMI are highly dependent on the cross-track positions. On the basis of the EMI Level 1 spectral quality evaluation, the Differential Optical
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Absorption Spectrometry (DOAS) method is used for HCHO retrieval. HCHO Slant Column Densities (SCDs) are initially obtained by
spectral fitting, and then the SCDs are converted to Vertical Column Densities (VCDs) using Air - Mass Factors (AMFs) at 340 nm. We
perform a wavelength adjustment procedure by using the solar Fraunhofer lines from a highly accurate reference solar atlas prior to the
spectral fitting procedure to account for the influence of pixel-dependent wavelength shifts on HCHO SCDs. In the EMI HCHO spectral
fitting procedure, the fitting interval is set to 328.5—346 nm with a fifth-order polynomial. The absorption cross-section of HCHO and the
interfering species O,, NO,, BrO, O,, and the ring cross section calculated by the QDOAS Ring tool are included in the fitting process. All
absorption cross-sections are convoluted with the EMI FWHM, according to the corresponding cross-track position.

Simulation results demonstrate that HCHO retrieval is prone to noise, and the nominal SNR of EMI UV2 band is lower, leading to
larger random error in the HCHO SCD retrieval as well as the fit residual. The SCD uncertainty of EMI HCHO is 1.2x10'® molec./cm®. The
preliminary results of formaldehyde retrieval derived from EMI show that EMI can captures the spatial distribution of HCHO. The
comparison of EMI and TROPOMI and EMI and OMI shows consistency in spatial, with the correlation coefficient larger than 0.8.
However, EMI HCHO is generally higher than OMI and TROPOMI over east China, probably resulting from the imperfect wavelength
calibration and the contamination of the remaining cloud after cloud screening. The results demonstrated the potential of EMI for HCHO
retrieval in summer.
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