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Multisite Calibration Tracking for FY-3A MERSI Solar Bands
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Abstract: The MEdium Resolution Spectral Imager (MERSI), onboard the second generation Chinese polar-orbit meteorological
satellite FY-3A, is a MODIS-like sensor with 19 solar bands and one thermal infrared band. Although there is a visible on-board
calibration device, it can only be used for tracking temporal instrument degradation. The vicarious calibration (VC) campaign at
the Dunhuang site, conducted once a year, has been the main post-launch absolute radiometric calibration method for MERSI in
the solar bands. To increase the in-flight calibration frequency, a multi-site radiometric calibration tracking method is presented.
This method relies on simulated radiation over several stable sites, and a daily calibration updating model is built from long-
term trending of calibration coefficient series. The MERSI calibration reference is evaluated against the observations of Aqua
MODIS, showing mean relative biases within 5% from 0.4 to 2.1 pm. The shortwave channels of MERSI are found to experience
large degradation, especially the 412 nm band with an annual degradation rate of 9.7%, while the red and near-infrared bands
are relatively stable with annual degradation rates within £1%. Several approaches have been used to analyze the reliability of
MERSI calibration results. A comparison of the calibration slopes shows that the relative biases between the multi-site method
and the annual Dunhuang VC campaign are below 3.8%. Aqua MODIS is used as a reference to monitor the data quality of the re-
calibrated MERSI. A double difference analysis shows that the mean relative biases are almost within 5% over stable deserts, and
the synchronous nadir observation analysis also reveals good agreement.

Keywords: FY-3A, MERSI, multi-site, reflective solar bands, vicarious calibration
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R3 G FEEIIBFY-3A MERSI R 51 kB B EHR IR

&5 FFITMERSIEMODISSE i M 57 o7 S5 9 b i 3 X K

BENMER SEMRHEENRERER

KB a b 20/Mean(%) FIFEE (%) BRBE (%) MERSI i&E  MODIS ifE& PDif (%) Ratio

1 472E-06 0.0306 3.51 4.64 16.71 (CW) (cw) Mean  Std  Mean  Std
2 229E-06 0.0293 267 258 o7 1 (0.470) 3 (0.469) 0.18 0.20 1.00 0.002
3 2.05E-07 00251 239 030 -1.09 2 (0.550) 4 (0.555) 1.64 0.44 1.02 0.004
4 325E-08 0.02%6 214 0.04 0.15 3 (0.650) 1 (0.645) 147 0.83 1.01 0.008
8 S0RE-06 00216 5.69 9.70 3491 4 (0.865) 2 (0.858) =137 0.07 0.99 0.001
9 5.088-06 0.0235 443 6.05 2178 6 (1.640) 6 (1.640) -1726 021 0.83 0.002
10 322E-06 00245 316 406 14.60 7 (2.130) 7 (2.130) 25.69 6.08 1.26 0.061
11 198E-06 00199 202 121 1154 8 (0.412) 8 (0.412) 2.68 0.71 1.03 0.007
12 121B-06 00232 o 178 6.40 9 (0.443) 9 (0.443) 0.71 1.38 1.01 0.014
13 -8.89E-08 0.0229 514 014 051 10 (0.490) 10 (0.488) 212 1.91 0.98 0.019
14 -7.38E-08 0.0224 2.08 -0.12 -0.44 E: CWH ALK (um); PDifH (Refspr wensi— Refsar wonis)/Refsar wopiss

15 5.82E-07 0.0299 2.77 0.69 2.48 Ratio A Refsar wens/Refsar woois

16 2.24E-07 0.0212 1.49 0.38 1.36
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MERSIH i & T MODIS. ADif / Ref Nés. (5 £ {5
5%LAA . ARatio 5B I A4 5 24 0.97~1.05.

B ORT AN [ b 32 28 T PR AL 45 R, Ol 1% o
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1245 1 7201048 HFY-3A MERSIAIAqua MODIS
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BRSO 253 5 4 0.67%,  6.75%, 0.54%F1-0.76%
MER ST B2 76 P AR T 1 wm A A7 75 B 18 (1) 45 A1 i)
WO P EUR K ZE I RN 22— T EAR A,
BT AR AT G e 1. R R SE MRS IF X BT AR
M 22 G v 25 SR T AN REAE R SEFR R BE VR
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. PDif (% ) . PDif (% ) MERSI3 £ MODISi# B ADifIRef s (% ) A Ratio
pidz i1z (cw) (cw)
Mean Std Mean Std Mean Std Mean Std
1 -1.36 1.98 11 1.99 1.71 1 (0.470) 3 (0.469) 3.37 2.96 103 0.03
2 1.14 1.82 12 -1.30 1.59 2 (0.550) 4 (0555) 5.40 3.63 1.05  0.03
3 0-57 0-80 13 066 0-59 3 (0.650) 1 (0.645) 3.42 334 103 003
4 0.35 0.77 14 3.65 0.49
4 (0.865) 2 (0.858) 1.09 2.95 101 0.03
8 -3.62 225 15 3.81 1.05 o5 178 007 004
9 282 2.70 16 115 0.79 § (0412 8 (0412 - : : :
10 230 2.49 20 1.80 1.65 9 (0.443) 9 (0.443) =23 278 0eE ok
10 (0.490) 10 (0.488) 3.84 3.47 104 0.03

E: PDif=(Slopeyyusies—SI0Pecrcs)/Slopececs.
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MERSI E& MODISH & PDif (%) Ratio
(cw) (cw) Mean Std Mean Std
1 (0.470) 3 (0.469) 0.67 1.85 1.01 0.02
2 (0.550) 4 (0.555) 6.75 3.94 1.07 0.04
3 (0.650) 1 (0.645) 0.54 2.98 1.01 0.03
4 (0.865) 2 (0.858) -0.76 4.41 0.99 0.04

iE: PDif=(Refyens—Refuonis)/Refuopis; Ratio=Refyers/Refyopis,
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