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Abstract: The calibration accuracy of solar bands for Fengyun-3C/Moderate Resolution spectral Ima-
ger(FY-3C/ MERSD from January 2014 to October 2014 is assessed based on multi-reflectance stable
targets, such as deserts and salt lakes with different reflectances in a globe. In combination of ground
surface and atmospheric parameters of Moderate Resolution Imaging Spectroradiometer ( MODIS)
products and the atmospheric radiation transfer model, the band reflectances of the satellite when it

transits into the pupil are calculated and then they are taken as the reference true values for validation
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of the absolute radiation calibration accuracy. The validation experiments on radiation calibration ac-
curacy of the FY-3C/MERSI for reflective solar bands are performed for the dates mentioned above.
The results show that the calibration accuracy of most solar bands of FY-3C/MERSI is different for
the targets with different reflectances. For some bands, the calibration accuracy is lower for larger re-
flectance targets, and higher for lower reflectance targets. For other bands, the calibration accuracy is
lower for larger and lower reflectance targets, and higher for targets with moderate reflectances.
Bands 1~4, 9~11, 15~16 and band 19 of FY-3C/MERSI can maintain a calibration accuracy of 5%
during one year after its launching. The time series of the calibration accuracy of each band show that
the variation of the calibration accuracy for the whole study period is within 5% except for the blue
band and the water vapor absorption bands,. It concludes that it is effectively to acquire a good
knowledge of the radiometric calibration accuracy over a wider dynamic range for FY-3C/MERSI by u-
sing the deserts and salt Lakes simultaneously .

Key words: radiometric calibration; FY-3C/Moderate Resolution Spectral Imager (MERSI) ; stable

target; solar band
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Tab.1 FY-3C/MERSI spectral band specifications
_— bR BT A E AR . IR B PR B SRR . IR
/pm /pm /m 3 [l /pm /pm /m JLH/ Y0

1 0.470 0. 05 250 0.43 100% 11 0.520 0.02 1 000 0.05 80

2 0. 550 0.05 250 0.43 100% 12 0.565 0.02 1 000 0.05 80

3 0. 650 0. 05 250 0.43 100% 13 0.650 0.02 1 000 0. 05 80

4 0. 865 0. 05 250 0.43 100% 14 0. 685 0.02 1 000 0. 05 80

11. 25 2.5 250 0.4 330K 15 0.765 0.02 1 000 0.05 80

6 1. 640 0. 05 1000 0.08 90% 16 0. 865 0.02 1 000 0.05 80

7 2.130 0.05 1000 0.07 90 % 17 0.905 0.02 1 000 0.1 90

8 0.412 0.02 1000 0.1 80% 18 0. 940 0.02 1 000 0.1 90

9 0. 443 0.02 1000 0.1 80% 19 0. 980 0.02 1 000 0.1 90

10 0.490 0.02 1000 0.05 80% 20 1. 030 0.02 1 000 0.1 90
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Tab. 2 Selected earth stable targets and their locations

5= 1 2 3 4 5 6
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Fig. 1  Spectral reflectance curves of stable targets

acquired from MODIS BRDF products

H T MODIS % BRDF 7= i H fig i1 5 15
MODIS Fif 7 /> BEAb ) #1252 55 5%, R T 3%
B FY-3C/MERSI i# Bk i A 38 75 Kt 20 (1) 3k
1319 7 4 MODIS B HiU B Ak i b 2% S 53 R4
i MERSI 3 Bt N 1% 25 [ 5 %061 , 454 MERSI
() G W 1S PR, 35 MIERST A [a] 5 B AL 14 Hb
RIGH,

KA A% B =T W 1 KRS B 550
nm S IO R RE | B4R B R KOV R AL AR
P& MODIS K H 7§ MYD08 3545, MYDO08
RAER 171G p 7 S T B AR Al E AR 22 2
FE L geit B e g H bR i RO R O R B
FUAE R FK VR R B, T RO RO A R R
FHUR W5 551 1 45
3.2 FY-3C/MERSI R APHIEESERAR

HERITHE
VEHCR S H AR 32X 3 B %00 X 38

FEIX, e T OO0 B 20 Y R BH R TR AR L S
MERST Yt % i) 157 bR BRI GS BE 14 3t 2 S 365 5 71k
ARSI 6 s R4 S A% A5 R 1 5
25 HAR DX B RT3 (R RS S %), I %5
A DX 4 DA 9 SR FH 2 T80 357 — o o J0) , B H
X DN J7 2 2500, 1k 9k =95 412, FE4s
A MERSI W T8 B S 58 5 i 5 A2 i B 400
22 V) P R o i 22 J2: 15 8 T 30 %0 s LA R — 25 I ok 5%
B I 25 Je i
3.3 FY-3C/MERSI & §f X PR £ 48 8% E ¥r 15
EiEMH
DA S A i B 33 1) R A T U I 5 %y
2% (5, 658 5 2 AR J5 1 MERSI $# T 2 i 17
WAl 5 bRoRS SR ) MERST W30 {1 148 S5 455 401
{22 [H] 19 4 X i 2 (Bias) 7R
Bias = (Ref™* — Ref®")/ Ref*, (2)
Horp Ref™ i MERSI WL () 2 005 5t 3R, Re f
Ay 8 B A i AL 198 6 L I SR

B 2 Firon 2014 4E 1 H % 2014 48 10 A ¥
) F 5E H bR 25 MERST LI A4 ok A T 26 W e 5+
R 2 1) A HOS L B 5 UL = i)
HAT B AR OV L BT AT I B AR C R 2L R A
i1 0.95, H4a R Z4n iK% 0. 99, Fr A I B
SPF S 1 SRCMH L R L B K B /M R AR 7E 0. 05
~0. 1 Z ], e KAEAS [m] e B g A7 22 5, P/ T
600 nm BY ¥ (bandl, band8, band9 F1 band10) .
% (band2, band11 Hl band12) 3% B 1Y f A AT 34
0.6 ZE47 &K K T 600 nm BYLL . IT 21 4 Fi 4 %
ZLAM B B 0 B KABL 3 9 AE 0. 6.0, 7 F1 0.8 244
P S N RS R B SR B IR R R
0.2 Aoy, LL-i BreL Ab I Bemy e RAH 2R 0. 4~
0.5, AT ey o CHP i S A 238) B Fn B AS G100
WL, u R PR /NT 600 nm BYEIE B BE L £
RSP R R EIES T 2 A%, X 50 TV E H br
7% D) | S O AR U S R 7 < 15 S S R R S e
FEW K /NTF 600 nm 1963 B BN & T 5% H AR,
SRAN T R 0 A s b s H AR B 0
AR,



s F ORVEETEMREERE BRI FY-3C/ 3R 60E BUR A SR PR B 48 5 5 A 1915
FY-3C/MERSI bandl FY-3C/MERSI band2 FY-3C/MERSI band3
80 (=1 023 6T 233 0(R=0.99 80 [y—1-028/0-0:512 1(R=0:9%) /. 1=1.047 6x+0.037 6(R=0.98) /4'
70 Bias=-0040+0.043 N=152 7 70 Bias=0.005+0.04) N=153 ," 80 Bias=0 (470046 N=1563 ~
s S / S o
3 60 2 60 8 .l
E . g . g 60 B0
= 50 w . 151 50 . 151 .
o E < -
2 3 40 e S 40 "
230 B30 3
2 s 2 2
& 20 £20 s 20
Z 0k Z 10k =
0 0 0 .
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Estimated reflectance/% Estimated reflectance/% Estimated reflectance/%
FY-3C/MERSI band4 FY-3C/MERSI band6 FY-3C/MERSI band7
=1.032 95-0.214 8(R=0.99) 7l 100 =109 03T, 124 4(R=099) ,/, 8 100 5=1 1859723398 S(R=1700) /// 3
20 _Big_s—OEEOE?J_U.US_S N=1533 8 v Bias=().065+0:043 N=1 560 é Bias=().102+0:059 N—l464/ ','
e i 2 80 — e 2 80 ‘
= 7 =iy 1
3 2 60 2 60
5 5 ' S
é 40 é 40 %.é 40
2 Z Z
‘E 20 %‘3 200 b / g 1) | H— !
0 ; 0 I 0 i
0 20 40 60 80 0 20 40 60 80 100 0 20 40 60 80 100
Estimated feflectance/% Estimated reflectance/% Estimated reflectance/%
FY-3C/MERSI band8 FY-3C/MERSI band9 FY-3C/MERSI band10
80l 1=1.095 15-3.063 2(R=0.95) /7" 80 .._»=4.;013‘?iv l.nr\%?{n—n_o ) v 80 13=1.064;55-1.482 6(R=0.99) /4"
Bias=-0,05720.092 N=1545 /.~ Bias=-0,013+0.034 N=1 530 // Bias=-0.010+0.046 N=152 3 /’
=2 70 ‘. -2 70 ¥ @ 70 e
3 Vi 3 7 g V
g o0 4 R 4 g%
£ 50 fo g £ 50 Logle £ 50
L L i
T 40 : T 40 f T 40
B30 230 B30
- 3 . g
:s; 20 § 20 - § 20
= 10H-s = 10+ i = 10—,
0 ‘ 0 f 0
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80

Measured reflectance/%
=
=

Estimated reflectance/%

FY-3C/MERSI band11

y=1.066 1 x-2.05

Bias=-0,031+0.046 N=151

S{fe=0).08
i =

9)
”
8 i
v
/s
£
v
4
4

ey

20 40 60 80
Estimated reflectance/%

Measured reflectance/%

Estimated reflectance/%

FY-3C/MERSI band12

g0 11,096 7x+0.135 2(R=0.99) yard
Bias=0.101T£0.043 N=1 525 /7 -

70 A2

60 in/ A

50 ..........................................................

40 e

30

20

10 b

0

0 20 40 60 80
Estimated reflectance/%

£ (=) =]
= = =

(]
=

Measured reflectance/%

Estimated reflectance/%

FY-3C/MERSI band13

y=1.097 4x-0.393 7(R=0.08) {/'
Bras={H82+0-050-N=1-561 )
I"
'l
-
0
] L]
s
.
0 20 40 60 80

Estimated reflectance/%



1916 b=

i TR

%23 &

FY-3C/MERSI band14

FY-3C/MERSI band15

FY-3C/MERSI band16

30 35‘___;5@_:_@__959) ______________ 80 ly=1.034 16£0.266 9(R=099) | 1=1.040 2x-0.093 2(R=0.99) o
5 N=1548 Bias=0.042+0.041 N=1 572 /% go | Bizs=0/037:0.036 N=1529 7"
=70 7 270 : : v A
8 60 bt T e— g 60 B o e
5 : 5 £ 60 .
é 50 ................. o L S é 50 é ..
E 40 - E 40 g 40
B 30 ............ E 30 e
2 2 2
g 20 g 20 £ 20
z ol N I z 0 — =
0 ' 0 : 0
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Estimated reflectance/% Estimated reflectance/% Estimated reflectance/%
FY-3C/MERSI band17 FY-3C/MERSI band18 FY-3C/MERSI band19
T 1 80 -
80 13=0.9803v+2, 364 0(R=0.98) ¢ | 1=0.968 bix+1.453 B(R=0.95 1=1.051 1x-0 473 6(R=0.98) /4
20 Bias=0.055+0.047 N=1 530 70 FBias=0:059+0:125N=1479 80 IBias=0-035:0.089 N=1"563 ’
O [1] S & i o © °
% i 26 60 .......... %
= g | Y v, L ——
] = =
2 2 8
= = =
E 2 2 40 ........................................................
2 2 E
Z 2 Z
3 S 8 20 ..........................................................
= = 0k =
0 0 0
0 20 40 60 80 0 20 40 60 80 20 80
Estimated reflectance/% Estimated reflectance/% Estimated reflectance/%
FY-3C/MERSI band20
100 7 7
=114 1x-0.790 6(R=0.99) //f;
Bias=0.094+0.045 N=1 580/ R N mraroeer
= 80 11 e Anbiaz
-‘g Dunhuang
£ * Libyal
% 60 . L:b;-:::
* Mali
% * Mauritania2
[T} ) NS—— * Niger2
= * Sonora
E * Sudanl
| * UyuniSalt
§ 0 b 1l - “?hl:tn; S:nds
0
0 20 40 60 80 100

Estimated reflectance/%

2 20144 1 A~10 A#IE FY-3C/MERSI WM 14 AU TH 3 UL S 5565 38 5 4 S A 4UL0E A T80 s 18T TR v AN T
MAREARF BV EAR, BOBLN 1 1 Mk, 2060502 0 WL I E RIS HDLE 22 8] 1 2 P A 4
Fig. 2 Scatter plots between the observed TOA apparent reflectance by FY-3C/MERSI and that calculated from

the atmospheric radiative transfer model. Different color points denote different targets. Black dotted line is

1: 1 line and red solid line is a linear fit line between observations and simulated values.
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Tab. 3 Calibration accuracy results of FY-3C/MERSI solar bands acquired by using multi-reflectance stable targets with
different reflectance
BBt RERD 29186/ %0 IR R/ A B FEE T =18/ %0 A 2 bR 22/ %
1 1.02 —3.95 4. 31 12 1. 10 10. 08 4. 33
2 1.03 0.52 3.95 13 1. 10 8.22 5.01
3 1. 05 4.68 4.55 14 1. 07 6. 05 4. 46
4 1.03 2.66 3.77 15 1.03 4.19 4. 06
6 1. 09 6. 50 4.25 16 1. 04 3.73 3.61
7 1. 19 0.22 5. 86 17 0.98 5.53 4.72
8 1. 10 —95.75 9.17 18 0. 97 5.90 12.52
9 1. 08 —1.31 5. 43 19 1. 05 3.48 5.90
10 1. 06 —0.98 4.59 20 1. 11 9.42 4.53
11 1.07 —3.10 4.55
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