W% B4 ¥ %

2015 4£ 8 H

Journal of Arid Meteorology

% %

Vol.33 No.4
Aug,2015

RO, 0 24, £ TR, 58 AR T FY - 3B/MERST 3 KA IERT/E AL [T]. T554,2015,33(4) :666 — 674, [ QUAN Wenting,
ZHAO Qinglan, WANG Weidong, et al. Atmospheric Correction of FY —3B/MERSI in Different Seasons and Evaluation[ J]. Journal of Arid Meteorolo-
gy, 2015, 33(4) :666 —674 ], doi:10.11755/j. issn. 1006 — 7639 (2015) —04 - 0666

AEZFET T FY -3B/MERSI H#E K SR IERT/FXTEE

X BEZ ELR #

3

(1. BRPE A Al 8 BH S o0 BRPY Y2 71001452, R A Pl 70~ =) BRPE - P2 710018)

& .0 FLAASH BURIRS FY - 3B/MERSI Ul 2 47 R UK IE , H R SR TE AT 52 3 5 A2 4k |
NDVI il EVIZZff % H 5 MODIS #1252 557 iy LSS 4 O TR ECR IEAT RHE 20, DU Fe it
— AT Z A FY - 3B/MERSI Bl RAUKIE T ko S5 REW : (1) KIERHISS TR0 75U
JBEAE AT WL I B 1y B S ), LA T3 S AR IX () AR 5 5 (2) BRELOG P BEAD, T W6 HA I B 4% il i
RAHIEG B B3I iy, BLRK A ZR LR R 3 5 4 B 3 i/ N JBE K5 0 T £ g B
Rk AZE5 16 Sl IE AN, KRR S5 B SR A I ; (3) 55 MODIS M3k Sz 5 57 i A L4, FY
- 3B/MERSI #IEJ5 B ST 35 MYDO9IGA 7 il B R 22 349/ TACIEHIT , 1 1E i AR BRI s [ 3t 2 o
Py 14 S 48 HO A TE iy S HAT B0 ) — B s (4) RQOEJS R J Rt i) NDVI R EVI 545 Fir i oK, B
NDVI & EVI 3 5K IR A IE RS P (9 NDVLLEVE 22 fE 37K, W] FY - 3B/MERSI 24

SRAIESE A THLHC S AR S X5

KEIA:FY - 3B/MERSI 524 FLAASH 08 AL IE
ELRS:1006 —7639(2015) —04 - 0666 —09  doi:10. 11755/j. issn. 1006 —7639(2015) - 04 - 0666

HE 525 TP79;P407

E1

TR AR R IUE B B, Z 2R+
FA A AT A K YR AR 5 e, At H
S5 SEPRMELZ B AR 22, PR M 78 0 o 328 JR I il
T, A T 4 v SRS B, A2 o KA I T R
LRI Y R, AR E R AR AR IE A
Y A T R R AR | Hb 17 4 1 0] ) 258 B A
R KA FRSHE i PRI AR A5 | H b R S A% a2
VOS] DA% A M 3 A AT R K S A
T, IR BE S AR RS, AR 2 Tz R
W B R 95 1L B B 5 A MODTRAN™ | LOWT-
RANP! 6S' FLAASH'' %5 H. v FLAASH ( Fast
Line — of — sight Atmospheric Analysis of Spectral Hy-
percubes ) #iRIJEF MODTRAN 4 F+ /& , 7E 7] WOt i
L1 ANF R P L1 A1 B i KA T H A5 B B4 g
FH[S—N 5

Wz =5 TE(FY -3) 23K E BT mit i
PTG DA, LS 7 (A% A% 2 15 55 40 L mT L

Fm A HA:2014 - 09 - 19; 24 B H#A ;2015 - 05 - 06

CRAFRIRAG : A

6 LTI B, B X SN | TR AT = 44
SERMLIM SN, 38 7T Wl 25 T L L4 A B Hb 22 A
SR e R A 25 1 D0 BB 7 B 58 ) 1% T T
SRV B A5 S R A RO 3 A 14 X
(MERSI) HA 5 4~250 m £1 15 4~ 1 km 23 [A] 43 PR
W OEERE N 0. 41 ~12.5 um!™) A I H 4
I 25 2 R 2 G A4 2, LA BRI T, 8%
T H B MERST 308 (9 )R EWFIE 9 2, 7K
A T ENVI/QUAC # 8%t MERST 304 #E47
TR ; BRI 45 R 68 #E7 % MERSI %%
i 250 m 23 )43 5E T AT R SRS IERFAE 5 X
FRIRIE Sk EIRBFSEAN AL, SR ] FLAASH 46550 %of
FY —3A/MERSI 4 1 km 23 [a] 43 #2211 15 4@ 18
BEATRARETE I H R T R AR TE Rl 4% e B 5
HARBAGECE I . EIRPIRE R 1 5 A
AR BT RS IETIE , B2 WA [ ] AR ] R
RBLT T B 9 R AR IE RAF X HL A BT, A
I, AN SCHE T FLAASH BE%4 | 45 4 MODIS Jiz 5 %

ELWA : H R E AT EIT(2013CB429701 ) FNEk Y4 LR R QBT & 115 H (2014M - 15) 3LIR] B2 )
YEB R AT A (1985 — ), Lo BRpY i 22 A, TR, AL, ER M FB IR 7 I AR FE. E - mail: quanwenting@ 163. com



44

RO A2 T FY - 3B/MERSI % RS IERT G X 667

i, AU A 6] 95 KACIRBL #9 FY - 3/MERSI
WE R RIE X T, A SR I —Fh AT 2 A 3%
1 FY - 3B/MERSI tdfs KSR Tr %, 4 TR AH
S 5 0S5 55 e R 55 i A e A R 1
ST A FY -3 LRI K-

1 Bl 507k

1.1 ERERE

T HCTR [ R 7 X 74 45 A RS X, B
ST Rz T 38 B 9 FY - 3B/MERSI (14
L1 Z50He 4 S AR BCR i 1) 0L 26 1, 4930 i % DY
Z=, H¥ohG s B m 8. T FY -3A/MER-
SIS 6 W A MG B™ 8, A SCRH T FY -
3B/MERSI %48, AW H 1 km 23 [A] 43 $ER 1 15 A4~
S HEAT R AL, B R LR 2. KRR 42
FCHE DL ) Fcdfss >Fe Y5t T OR300 st

Fz 1 FY-3B/MERSI #iERERH IR KRR

Tab.1 Dates of FY —3B/MERSI and its

atmospheric conditions

SFRIREWLE PRI

H i LSt Sk B %
201244 H26 H  06:05 21.06 46
201247 H10 H  05:45 23.26 76
20124E 11 16 H  06:00 22.28 74
201341 A9 H 06:00 20.12 51

%2 FY -3B/MERSI £ 6 ~ 20 BiER 45 1%
Tab.2  Properties of 6 =20 channels of FY —-3B/MERSI

g TV OGHEEIE MGESC S

/pm Jum REBE% /%
6 1.640 0.05 0.08 90
7 2.130 0.05 0.07 90
8 0.412 0.02 0.1 90
9 0.443 0.02 0.1 90
10 0.490 0.02 0.05 90
11 0.520 0.02 0.05 90
12 0.565 0.02 0.05 90
13 0.650 0.02 0.05 90
14 0.685 0.02 0.05 90
15 0.765 0.02 0.05 90
16 0.865 0.02 0.05 90
17 0.905 0.02 0.10 90
18 0.940 0.02 0.10 90
19 0.980 0.02 0.10 90
20 1.030 0.02 0.10 90

FEIFGE T FSE H, MODIS $udfs BAT & =3 (8] 73 B¢
AL S S A L, A AR fe T Y i
FRIENT N ASSCEE T MODIS R R ES %
4355 FY = 3B/MERSI KA IEFT 5 980 47
XFE Ay Br. #EFE T MODIS () MYDO9GA = i H #%
B, 2SR5 HEEh 500 m, 7 ANEEL B 5 FY - 3B/
MERST B[R] . 78 LT, 15 5ok MYDO9GA 7 iy
PEAT AL BE , R i MRT 1 ArcGIS B4R % H = ik
TR A AP SR 5T, SR 500 m 25 (] 43 %
HORHER 1 kmy 1T MYDOIGA 7 iy 7 U B
%5 3 56 5 8 3E A MERST $CHf 35 X b 138 38, #
MR MYDO9GA 7 i %55 1.2.4.6 57 #WiAY
MERSI i #-17 H#. AB AL, ¥ MYDO9GA 7
sl S TE A B/ N B RO FR S (£ 3) o

£3 MYDO9GA =5 MERSI ##Fi@ & Lk 3%
Tab.3  Comparison between MYDO9GA
product and MERSI data

MYDO09GA MERSI
W MBGUE/pm EBES S HPOER/um
0.545 ~0.565 12 0.565
1 0.620 ~0.670 13 0.650
2 0.841 ~0.876 16 0.865
6 1.628 ~1.652 6 1.640
7 2.105 ~2.155 7 2.130

1.2 #MRFE
12,1 f&igHERs

A FY - 3B/MERSI %4 1) HDF #% =3k e
PG I QUNIEPNY R S BNt /A
Kz A8 b DN EHAL R RV A, EFRHET, BT A
T TE RS AT AT DN E B E (A2),
1) slope il intercept L2 Ak SO AR E

K, + K, x DN + K, x (DN*?)
- cosf (D
DN" = slope x (DN - intercept) (2)

Hobp, AEMRGTR (e ) 5Ky K, K, ¥R
TEVR R0 K BH R T A (A ) 5 slope Fil inter-
cept JE X W BUIE R N TR m 1

T FLAASH B 5y i A ST R 58 5 B 58
RS RS S AR A (2 3) HE T i e B
(:4).

Pa

al, d*
by = : (3)
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S IX ] B SR P7 98 , 4538 18 S R AR A E 5
H8 —0.0436, —0.0601, —0.0418, T KK4TF
FIACH I RN, AT WG v 05 D' I BE i 5 ik o i 3%
oot T H e P B, S 0 28 Ak BT Y e O R B A
TATHTHE AL A , DT 3G I 1 5 6 i B B e 3 %
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WA . KRR IE G B 3R X )L 58, 26 WA IE i 3
O3 B R A — B AR ) 26 RS IE JE R A
[F) ) S A 23, AR IE IR T #2031 =2 [R] DG 3 1
25 Sk HR T A O BERIRE T

B2 [RERT LA B, RS IE il Wotsk e 4%
W B (11 ~ 12 3 IH ) B S5 R S A B 288, )
SPERIX R BT AR FE , 3[R S AU T B, e
1B 5 RS2 A B 530 R - 0. 0297 5 -0.0106,

B 3 25 AT OGO B (13 ~ 14 138 KA
ERTG R R B T RLE ), KA IE S, 46
% B S R IR LR, FUs PR B K
BRI K, S TS FRCSS 5 M 28 Tk /), (L S S5 23R X (1] i
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Fig. 1 The reflectivity distribution of band 8 (a), band 9 (b) and band 10 (¢) of FY -3B/MERSI
before and after atmosphere correction of FLAASH (Unit:sr™")
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Fig.2 The distribution of reflectivity for band 11 (a) and band 12 (b)
of FY —3B/MERSI before and after atmosphere correction ( Unit:sr™")
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Fig.3 The distribution of reflectivity for band 13 (a) and band 14 (b)
of FY —3B/MERSI before and after atmosphere correction (Unit:sr™")
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Fig.4 The distribution of reflectivity from 15 to 20 and 6 to 7 channels of
FY —3B/MERSI before and after atmosphere correction (Unit;srfl )
(a)band 15, (b)band 16, (c¢)band 17, (d)band 18, (e)band 19, (f)band 20, (g)band 6, (h)band 7
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55 16 FN55 20 JEIE AL, HA T E R SRIE 5 19 Uit
R R IR, 5 15 SEIE M 17 ~ 19 3 R %
BERA N W G, L 55 18 T S R o fe B I
) EF , JE LT 4145 3038 KA E S 1 S 2 3 X i) 34 48
B, 55 15 ~20 JH SR AR 53 5114 0. 0647
0.0118 ,0. 0947 .0. 2940 0. 0838 5 0. 0177 ,45 6 ~7
WA A 0.0220 5 0.0152, fEELLAME B, B
FRAMWAER S EF, NITRRAS T R, KA
TR /N T IR FET 49 5 ), 0T S S S R, K
SHUKGFAE 0. 94 pm A — AR FY - 3B/
MERST %4 1955 18 38 H0 K 0,94 pm  f5 47
(EFAZIR T L, PR I 52 5 S350 T B e K
2.2 AEFFRATASKERNGREHESTL

R ZEAT T KRR % B iz gk
BLIEASAR IR, DT 51 00 I Ol 27 52 BE 43 A I 2
TERBU AR FE, KA P RS &R
AN, HE X A U B A s e A AE ) 2%
5o
2.2.1 AT OBP B

F 4 ZR[EZS FY - 3B/MERSI A I, 56 % Bt
I R ARE AT G RO A8k, wT LA Y, 435
AR 4 SR KRR 1 R 37 6
B (558 ~10 i) ¥udi/h T, HRK (11 H 16 H) &

(1 H9 W) FRBRAKIEEH RN REEFE4 A
26 H) K2 (7 A 10 H) ZEwoMig R, K%
U/ N I/ B 8 ~ 10 Gl TE A IEHT IS 19 AE AL F 53
N =52% . -36% Fil =31% , LGB (5 11 ~ 12
I ) A IE RGBS AR AR S OB BEE L, e
M HZF AR RN LY - 48% ~ -
22% F 75 TR RN E N -24% ~ -
7% , ] BLAK 467 AT RIS/ L B K T V&
e, OGBS 13 ~ 14 83H) , HELIE R
SR B IE AR /NI BE S, A2 A RIEF O 2% ~
6% 5 K A ZEALIE i R BT SRAT S AT Ul ), AR AR
N =9% ~ —4% s FIEJE R FREAAE 13 @B
SR/ IS 14 3836 (1 ST R A B, A2 bR
I3 =3% F1 5% . A UL, MERST £ 488 KRS IE Hif
Ja BOR AARACAT — 5 W) 2= R AL, AR UL, BR
EEE A UNEAR ) 22 N v D e U )
A TN, K AR B R R IR RN E
FEHTAR, H A 1 A AL BT BE B 3 R i b o X
Je OIS IX Bk 4% 2 55 5 15 H, 55 i 1 DR 49 0 T
DG BEIE R W6 B R M R, TR U IE
A AR BR 1R UL 37 RO R, iRk &
FRARIEJG AR RR, PR
Ji, B IERCR B

x4 AEEWHFY -3B/MERSI AI AR KRB BERASKEMNERETEETL

Tab.4 The changes of reflectance in each channel of visible wavelengths

from FY —3B/MERSI in four seasons before and after atmosphere correction

BB JEE 2012 -04 -26 2012 -07 - 10 2012 -11-16 2013 -01 -09
8 A AV S5/ sr ! -0.0436 -0.0507 -0.0727 -0.4665
ARAY 2/ Po -60 -52 -91 -91
9 AFALIE st~ -0.0601 -0.0339 -0.0488 -0.1198
7ot
A0/ % -39 -36 -62 -71
10 ARAY YA st ! -0.0418 -0.0271 -0.0354 -0.0807
AL/ % -30 -31 -51 -60
11 A AL A /sr ! -0.0297 -0.0209 -0.0271 -0.0598
AV % -21 -24 —41 -48
ot
12 A AL A /sr ! -0.0106 -0.0221 -0.0314 -0.0316
A/ % -7 -11 -22 -26
13 AFAL I {E/ st ! 0.0038 0. 0069 -0.0135 -0.0115
A Po 2 -3 -9 -9
Eajn
14 ARAY YR/ st ! 0.0094 0.01022 -0.0066 -0.0049
AL/ % 6 5 -4 -4
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2.2.2 JRLINEBUEL

BBk 2 & 2255 16 38 A1, 5 41 4h il B3
AR TE RS E S5 B S 3 4 s, Herp o
16 .20 FA55 6 38 38 S i 234 iy 870, A8 4k 325
FlH -2% ~9% ;55 18 38 i 55 18 i 5 K,
AL R R 163% ~345% ;45 15 .17 .19 .7 i

BRI AREE R 12% ~39% (£5) . Al I,
T AT A0 i B R SR IE J5 I 3 Bl 245 1 AR AR 1k
Al WG B R, eSS 15 16 WA, I B R A
L BE E KB 5 17 ~ 20 3@ iE 55
6 ~7 JHIE , [T R AR I 2 T 3 52 e i/ e B R
HYRFAE , (B 7R 40 22 51

x5 AEZFETFY -3B/MERSLIELISMNE R EBERSREMNGERGFREWL

Tab.5 The changes of reflectance in each channel of near — infrared

wavelengths from FY —3B/MERSI in four seasons before and after atmosphere correction

Wil 2012 -04 -26 2012 -07 - 10 2012 -11 -16 2013 -01 -09
AL st 0.0647 0.0695 0.0339 0.0287
. ALH/ % 28 24 21 21
AL/ sr ! 0.0118 0.0058 -0.0050 -0.0017
10 AR Yo 4 1 -2 -1
AL A /sr ! 0.0947 0. 0602 0.0619 0.0572
v A % 39 23 32 36
AL st ! 0.2940 0.1783 0.2917 0.2756
8 AL/ %o 270 163 323 345
AL/ st 0.0838 0.0621 0.0535 0.0510
" AL/ %o 33 23 27 30
AL B/ st ! 0.0176 0.0153 0.0038 0. 0066
2 AL H/ % 6 5 2 4
AL /sr ! 0.0220 0.0174 0.0200 0.0277
° ALEE %o 8 7 7 9
AL A/ sr ! 0.0152 0.0103 0.0174 0.0237
! AALHE %o 14 12 13 16

2.3 5 MODIS ik RS R = m¥ttt
B 4 S Boh o BIBENLPEIE 5 T He i A
B Ja R 2 Bl 45 40 SEOT, R AT RE LRI 4
MEICHEE g, AR oC 2 /D 50% il
L ARG . ARG, 23 0l S BUX 268 T 7E MERSI
I AR R Hh: B R RS T I ) KR8 F MODIS B 5 247
A AT Y TR I e IR 5 8
T MERSI U IE G B S5 46 5 MODIS f i %2
7 B ZE 5 o
E = | pyerst — Puonis (8)

Pmobis

EEFFI E %‘%i‘ﬁ% ( ﬁfﬁ : % ) s PMERSI \pMODISé]\}jJIJ%‘%ﬁ_\‘

MERSI MODIS (4 11 .32 S 256, Bfi csr ™
M6 AT LI Y, MERST KRS IE J5 B B4

#&L5 MODIS Sz 53 257 fil ) 22 591 24 FU A TE R /o X

FAEBOR UL, BRES 12 5l il /M A 4 MEia iR 221
TE 25% VAW 5 5k Js BT 35, 26 6 B AL IE J5 1Y
Ui S8R5 22 /NS R AN T 4, L 4% 3 T35 2 il /N
FERK . T MODIS 5 MERSI A£/&EF7E %1 L A7
FEAm 22 , WNAE I B IR LA SO 18 i 7 R 40045 T 152
BN AR 2o B 5l i 25 7. {H MODIS
S 7= A O 2 BE il X He ] DL i FY -
3B/MERSI KAMK: IE J5 i) 45 5 MODIS %40 78 Fi
BRI B I 2 ol i 420 114 s S R A 1 Wi AT BRI
— 5k,
2.4 KXS|KIEHE NDVI 5 EVI g9tk

545 7 FY - 3B/MERSI KA 1E 71 J5 A6
Pl 5 FE R NDVI AT EVI A8 4k, /T AE H, KASRIE
JERE#E A NDVI 38 K5 0 8, A 1E B A 9t 5 7 R b
{) NDVIZ={f 0. 1828 , ¥ IF J5 }0. 2211 , /% IEJi
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&6 MERSI ASKREREHRIES MYD0ICA RETRZ BHIIRE (BAL:%)
Tab.6 Errors of reflectivity between before and after atmosphere correction of MERSI and MYDO9GA9 ( Unit: % )

MERSI Lick JE R
B RABEIE R RIER RAREIE R KRARIERR
12 58.8 35.8 41.6 28.7
13 42.5 22.8 20.7 17.7
16 10.4 3.1 0.8 0.5
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Fig.5 The variations of NDVI and EVI of
FY - 3B/MERSI before and after atmospheric correction
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Atmospheric Correction of FY —3B/MERSI in Different Seasons and Evaluation
QUAN Wenting' , ZHAO Qinglan' , WANG Weidong', NENG Jia’

(1. Shaanxi Provincial Agricultural Remote Sensing Information Center, Xi’ an 710014, China;
2. Petro China Changqing Oilfield Company, Xi’ an 710018, China)

Abstract : Based on the FY —3B/MERSI images, MYDO9GA products from MODIS and visibility from weather station in Shaanxi, the
FY —3B/MERSI images on 26 April, 10 July, 16 November 2012 and 9 January 2013 were corrected by FLAASH model. And on this
basis the results of MERSI before and after atmospheric correction were comparatively analyzed, including the reflectivity, NDVI and
EVI of MERSI before and after atmospheric correction, and the difference of reflectivity between MERSI before and after atmospheric
correction and MYDO9GA. The results are as follows: (1) The scattering effect of atmospheric molecules and aerosols was weakened in
visible wavelengths after atmospheric correction and the intensity of scatter decreased with the wavelengths, and the ranges of reflection
in each channel were obviously widened, which indicated that the phenomenon of different objects with same spectrum was eliminated.
(2) Except red bands, the reflectance in invisible wavelengths after atmospheric correction decreased in different seasons, and the de-
creasing ranges in autumn and winter were larger than that in spring and summer. However, the reflectance in near — infrared wave-
lengths increased after atmospheric correction except for the 16 channel in autumn and winter. (3) Compared with the surface reflec-
tion of MODIS, the differences of FY —3B/MERSI after atmospheric correction were smaller than that before atmospheric correction,
and the reflectance of vegetation and residential area after atmospheric correction was well consistent with MYDO9GA than that before
atmospheric correction. (4) The values of NDVI and EVI for vegetation and habitation areas after atmospheric correction increased,
and the increasing of the former was higher than the latter. Furthermore, the differences of NDVI and EVI between vegetation and habi-
tation after atmospheric correction was larger than that before atmospheric correction, the former between vegetation and habitation in-
creased from 0. 1828 to 0.2211 and the latter increased from 0. 0232 to 0. 0251, which would be beneficial to distinguish vegetation
and non — vegetation in image classification.

Key words: FY -3B/MERSI image; FLAASH model; atmospheric correction



