N S S
H35% 5121 ot - - il Vol. 35, No. 12
20154F 12 A ACTA OPTICA SINICA December, 2015

FY-3C MERSI J 3 #% Bt (e e s A ey b e b i ik
///% ﬂs 12 l:l —H—/ﬂg 12 éﬂ%%li* /ij:\ %1,2 JI_ EAI,Z :J,/J\ @:11,2

1rhlw%t)ﬁl%ﬂa/*%w/u 4t 57 100081
* o [ R G S v L R T A SO e N A bR T R S 56 =, JE R 100081

WE VD FY-3C/MERST 5 3 BEAR 2k Ak mi B 201 58 P i A2 bR AN 6 FH 100, 418 11 7 0 5 3 A5 258 45 i 3 R A
Ji ko TE 22 PR T 3t T () 20 00 4k f) R A7 58, R T 4% 5 6 RE bR R AR 1) 22 A5 40 S B3 AR R S B0 IR AR 5 5
VLIRS E bR o BERD 7 58 B0 B R AS SR T 20 BT 39 05 125 HEAT SE AU R, R 28 B R BCEE TR0 S AR A TE i
IR A U A o A 2k e T SR T A 2 38 A0 A 52 38 0 9 0 0 AR R AT 08 O BT B R A AR R R AR
BE o 23 FOEGAIE S5 2R R W - 4 B AU R A 0 A HAT AR — ZrE , Bl S R AR G PE T 35 0.99 5 255 78 AR 45 SR 7E I 5
R T 10% 1 v i 3 AR B 5% 28 /8T 1% , % 3 78 B 45 2R -5 56 T IR XU 25 F A 1928 SCTE B (D C.C) R S8 A AR 114 AH Xof
225N T 1.5% , SULTR] A2 LI S5 46 46 96 25 51 2 W1 o S 8 0 T 3% 5 il T MIERSTXTER 5 J38 5 S iy 1oz B ) 8 25 I
S ST A AN B S 08 BRAT B AE L E R BOR BEE T, B AR A5 R AEAR B AR SO R B A IR o IR T T T T
FY—3C/MER§IJ§§H‘@ B AR A 3 125 S s 1A AN 0 2 A L B Al R f 5

KA GEIE A E AR ZE A AR E R ST BE AR
':F'lgﬁ'x"? TP722.5 T EAFRIRAD A

doi: 10.3788/A05201535.1228001

Integrated Method for On-Obit Wide Dynamic Vicarious
Calibration of FY-3C MERSI Reflective Solar Bands

Xu Na'®* Wu Ronghua® Hu Xiuging® Chen Lin"** Wang Ling"® Sun Ling"*
'National Satellite Meteorological Center, China Meteorological Administration, Beijing 100081, China
*Key Laboratory of Radiometric Calibration and Validation for Environmental Satellites,

China Meteorological Administration, Beijing 100081, China

Abstract Because of the nonlinear response of FY-3C MERSI reflective bands , traditional calibration based on
two—points is inapplicable. An integrated method for on-obit wide dynamic vicarious calibration is developed to
resolve this problem. By combining various vicarious calibration methods which are independent on the ground
synchronous measurement, and using the multi-scale reflectance characteristics of every program’s calibration
sample, the integrated method can achieve wide dynamic radiometric calibration. Calibration samples from each
program are integrated equally and weightedly by subsection—average method, and calibration coefficients are
calculated based on integrated samples using weighted fitting regression. The prelaunch quadratic term of calibration
experiment analysis is used to perform nonlinear correction, calibration slope and intercept are evaluated on—orbit.
Anlysis and verification results show that sample distribution of each vicarious program shows well consistency
and the correlation of integrated samples can reach 0.99. Regression residual of comprehensive calibration results
is less than 1% for the medium to high dynamic with reflectance greater than 10%. The relative difference between
the high—end calibration results with cross calivration based on deep convective clouds (DCC) test sample is less

than 1.5%and Dunhuang simultaneous observation test results show that the medium accuracy is better than 3%.
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Because of the responsiveness to low-light radiance of MERSI shows large degradation, nonlinear coefficients

acquired form prelaunch outside calibration experiment are inapplicable, and calibration results show over estimated
at the low target reflectance. The results can be applied to all reflection channels of FY-3C MERSI, which can reduce
the uncertainty of the two—points calibration and the influence of nonlinearity.

Key words remote sensing; radiometric calibration; combining vicarious calibration; reflective solar bands;
nonlinear
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Table 1 Merit and demerit comparison between commonly used vicarious calibrations

Applicable channels of MERSI

Reflectance dynamic Method Comparison
(except CHS5)

merit: high stability, providing high brightness information,
High (>80%) DCC better performance in the absorption channel 1~7,16~20
demerit: saturation in ocean channels
merit: synchronous observation, calibration source traceability
Medium (<80%) in—situ demerit: large uncertainty due to single point calibration, low 1~16, 20

frequency, unsuitable for absorption channels

merit: multi-targets
multi-site demerit: seasonal variation affected by atmosphere and 1~16, 20

surface, unsuitable for absorption channels

merit: not rely on the atmosphere and surface observation,
SNO_GOME spectral differences can be ignored, providing medium 13 8415

reflectance targets for ocean channels;

demerit: only suit for VIS channels

merit: do not rely on the atmosphere and surface observation
SNO_MODIS 1~18

demerit: need spectral correction

merit: high stability
Low (<10%) moon demerit:accuracy depending on the moon model, low 1~20

calibration frequency
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Fig.3 Integrated calibration and residual analysis of FY-3C MERSI. (a)Distributions scatter diagram of various VC samples; (b)

distributions of fusion samples and integrated calibration results; (¢)distributions of residual biases
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Table 2 Integrated calibration result validation based on Dunhuang CRCS in-situ simultaneous observation experimental data

Channel number MERSI DN Simulation reflectance /%  Observation reflectance /%  Relative difference /%
1 668.3333 16.24069 16.45169 1.299262
2 647.4444 17.20495 16.90884 -1.72109
3 715.2222 18.63355 18.11961 -2.75881
8 910.8889 16.94852 17.42333 2.801488
9 730.7778 16.51264 16.92636 2.50547
10 766.4444 16.17185 16.18053 0.053676
11 745.2222 16.544 16.63583 0.555059
12 753.3333 16.42601 16.76698 2.075829
13 867 17.56732 17.45736 -0.62591
14 736.7778 17.13306 17.57827 2.598542
15 806.8889 16.38125 16.36524 -0.09778
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