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Abstract: The Medium Resolution Spectral Imager (MERSI) is a key instrument onboard Fengyun-3 (FY-3), the second generation
of polar-orbiting meteorological satellites in China. This paper summarizes the knowledge of MERSI instrument in terms of sensor
design, calibration algorithm, prelaunch and on-orbit characterization, and performance verification. The calibration monitoring
of its reflective solar bands (RSBs) is primarily conducted using a visible onboard calibrator and found that it has a significant
degradation on the order of 10% in its shorter RSB bands (< 500 nm), with the largest in band 8 of about 20% during the past two
years. However, the performance at longer wavelength bands is relatively stable with a change of less than 5%. It is shown that
the postlaunch calibration of the two short-wavelength infrared bands has frequent fluctuations because of random jumps in their
electronic gains. These results are consistently verified by two kinds of vicarious calibration (VC) methods: China Radiometric
Calibration Sites VC and intercalibration using Terra/ Moderate Resolution Imaging Spectroradiometer over Dunhuang desert. The
overall uncertainty in the MERSI top-of-atmosphere radiance or reflectance is less than 5%. These results provide the important
reference and evaluation for the update of the FY-3A/ MERSI calibration coefficients.

Keywords: Degradation rate, instrument monitoring, Medium Resolution Spectral Imager (MERSI), solar reflective band
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Transmittance from Sunphotometer
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MERSI Prelaunch Solar Radiation-Based Calibration(SRBC) in Dali 2006.12
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%3 20108 A MM KR IEZHI B R EFRKEBHNERRE ( "M ETZ/DN )

Band 8/13/10  8/14/10  8/18/10  8/20/10 Mean Std CV(%) 09/10/08  Degradation Total(%)
1 0.0339 0.0343 0.0343 0.0355 0.0345 0.0007 2.0275 0.0312 9.565
2 0.0301 0.0311 0.03 0.0314 0.0306 0.0007 2.2899 0.0295 3.595
3 0.0244 0.0252 0.0245 0.0255 0.0249 0.0005 2.0657 0.0253 —1.606
4 0.0283 0.0292 0.0287 0.0293 0.0289 0.0004 1.4844 0.0299 —3.460
6 0.0175 0.0181 0.0175 0.0181 0.0178 0.0003 1.8889 0.0229 —

7 0.0236 0.0241 0.0237 0.0251 0.0241 0.0007 2.7578 0.0241 —

8 0.0284 0.029 0.0287 0.0298 0.029 0.0006 1.9754 0.023 20.690
9 0.0275 0.0276 0.0277 0.0285 0.0278 0.0004 1.6174 0.0245 11.871
10 0.0257 0.0262 0.026 0.0269 0.0262 0.0005 2.0317 0.0247 5.725
11 0.0203 0.0209 0.0205 0.0212 0.0207 0.0004 2.0058 0.0199 3.865
12 0.0237 0.0246 0.0238 0.0247 0.0242 0.0005 2.1456 0.0237 2.066
13 0.0223 0.023 0.0224 0.0233 0.0228 0.0005 2.0734 0.023 —0.877
14 0.0212 0.022 0.0212 0.0222 0.0217 0.0005 2.4655 0.022 —1.382
15 0.029 0.0302 0.0291 0.0301 0.0296 0.0006 2.0276 0.028 5.405
16 0.0211 0.0217 0.0212 0.0217 0.0214 0.0003 1.4571 0.0219 —2.336
17 0.0253 0.0266 0.0255 0.027 0.0261 0.0008 3.1679 0.0267 —2.299
18 0.0341 0.0373 0.035 0.0409 0.0368 0.003 8.1617 0.0232 36.957
19 0.0242 0.0249 0.0244 0.0259 0.0248 0.0008 3.0274 0.0249 —0.403
20 0.0273 0.0284 0.0275 0.0291 0.0281 0.0008 2.9393 0.0265 5.694

CV: Coefficient of variation of calibration coefficient in several days; Decay Rate is the total degradation during two year from Sept 2008 and Aug 2010.
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Spave view DN trend of FY-3A MERSI in long tern
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*&4 FY-3A MERSIETERRA/MODIS7E & A I 5t i B
200847 H—2010F 12 B X EFRER

Apparent Reflectance x cos(6s)= Slope x (DN - DN°) (%)

Scale = (a + b x Days_SinceLaunch) (%/DN)

Band a b Uncert. 2*c/Mean Deg. Rate
(%/ DN)  (%/DN/ Days) o (%) (%/a)
1 0.0301 4.157E-06 0.0012 7.45 5.04
2 0.0297 1.354E-06 0.0009 5.91 1.66
3 0.0245 -1.002E-06 0.0007 5.46 -1.49
4 0.0301 -2.065E-06 0.0007 5.14 -2.51
6 0.0280 -1.158E-05 0.0046 36.74 -15.09
7 0.0225 -2.793E-06 0.0017 15.49 -4.53
8 0.0204 7.984E-06 0.0009 7.69 14.28
9 0.0229 4.936E-06 0.0012 10.07 7.86
10 0.0239 2.498E-06 0.0008 6.25 3.82
11 0.0197 1.551E-06 0.0006 6.17 2.86
12 0.0236 6.086E-07 0.0007 5.76 0.94
13 0.0225 -8.020E-07 0.0006 5.45 -1.3
14 0.0215 -6.217E-07 0.0006 5.37 -1.06
15 0.0266 2.747E-07 0.0007 5.52 0.38
16 0.0219 -6.553E-07 0.0005 5.04 -1.09
17 0.0261 -2.076E-07 0.0016 12.47 -0.29
18 0.0365 5.687E-08 0.0071 3945 0.06
19 0.0247 -2.145E-07 0.0014 11.67 -0.32
20 0.0276 1.797E-06 0.0007 4.79 2.37

#E: * Days_SinceLaunch = Day Count since FY-3A Launched @ 2008-05-27
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