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Table 2 Instrument Parameters of GMI

LA AESE Wi REBUE i o R

e i /GHz  /MHz HF=& /K /km
/2 10V/H 10.65 100 V,H 096 19%x32
3/4  18V/H 187 200 V,H 0.84 11x18
5 23V 23.8 400 Vo 1.05 9.2X15
6/7  36V/H 36.64 1000 V,H 065 8.6x14
8/9  89V/H 89.0 6000 V,H 0.57 44X7.2
10/11  166V/H 166.0 4000 V,H 1.5 44X72
12 183427V 183.3147 2000 V1.5 44X7.2
13 18343V 183.31+£3 2000 V1.5 44X7.2
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Fig.1 An overpass between FY-3C MWRI and GMI
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Fig.2 Chart-flow of FY-3C MWRI in-orbit calibration
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Table 3 Intercalibration results of FY-3C MWRI (January 2017)

e 4k A, By B, RMSE/K R
10V 88.73 + 6.85 0.047 5 4+ 0.085 9 0.002 760 + 0.000 269 0.4 0.988
10H 23.64 + 2.02 0.648 3 - 0.048 8 0.002 070 = 0.000 295 0.57 0.977
18V 60.54 + 4.04 0.436 1 - 0.043 6 0.001 360 + 0.000 117 0.63 0.993
18H 540 + 1.12 0.959 0 = 0.019 1 0.000 091 + 0.000 081 0.85 0.993
MWRIA 23V 13.44 + 1.77 0.9250 -+ 0.016 9 0.000 101 = 0.000 040 0.73 0.998
36V 163.48 + 11.20 ~0.494 8 -+ 0.107 7 0.003 490 = 0.000 259 0.81 0.980
36H 9.88 + 3.31 0.906 0 = 0.045 2 0.000 289 = 0.000 154 1.34 0.980
89V -20.69 + 4.92 1.1857 + 0.038 8 0.000 391 - 0.000 076 0.78 0.996
89H 4.88 + 2.12 0.9621 -+ 0.0195 0.000 077 = 0.000 045 1.69 0.994
10V 30.66 + 13.72 0.7885 + 0.173 7 0.000 441 = 0.000 549 0.84 0.965
10H -10.62 + 3.35 1.5413 4+ 0.083 7 ~0.003 540 + 0.000 522 0.80 0.958
18V 4.45 + 4.77 1.0346 4+ 0.0519 -0.000 196 =+ 0.000 141 0.73 0.992
18H -3.04 -+ 1.00 1.109°3 + 0.017 3 0.000 486 - 0.000 074 0.85 0.995
MWRID 23V 0.44 + 1.66 1.0484 4+ 0.0159 -1.633 333 + 0.000 038 0.67 0.998
36V -33.97 + 9.93 1.3916 + 0.0959 -0.000 981 =+ 0.000 231 0.69 0.987
36H -9.72 + 2.78 1.173 6 + 0.038 2 0.000 590 -+ 0.000 131 1.23 0.985
89V -2.89 + 4.86 1.0404 + 0.0385 ~0.000 078 =+ 0.000 076 0.69 0.997
89H 6.33 + 2.08 0.9433 -+ 0.019 4 0.000 149 = 0.000 045 1.66 0.995
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Table 4 Calibration biases at the brightness temperatures

of standard scene

o " b e 5% MWRIA MWRID

LR /K E B i 25 /K E B i 25 /K
1 10V 163.5 -6.740.3 -7.940.7
2 10H 86.5 -8.740.7 -9.740.9
3 18V 181.5 -2.940.7 ~4.340.9
4 18H 110.2 -2.040.8 -3.040.8
5 23V 202.9 -2.440.7 -3.540.9
6 36V 206.1 -4.040.8 -5.140.8
7 36H 139.9 -24+14 -3.0+1.1
8 89V 247.2 -1.3+1.0 -2.4+0.6
9 89H 201.5 -0.4+138 -1.0+2.1
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Intercalibration of the Microwave Radiation Imager on Fengyun 3C

Zeng Ziqian, Jiang Gengming
(Key Laboratory of Information Science for Electromagnetic Waves , Ministry of Education,
Fudan University, Shanghai 200433, China)

Abstract: Accurate radiometric calibration is the fundamental of quantitative remote sensing. In this work, the
Microwave Radiation Imager (MWRI) on the Chinese meteorological satellite Fengyun 3C (FY-3C) is inter-
calibrated against the Microwave Imager on the Global Precipitation Measurement (GMI) using the double dif-
ference method. First, the FY-3C MWRI data, GMI data and the fifth edition of the European Centre for Medi-
um-Range Weather Forecast Re-Analysis (ERA5) data are resampled into a 1° X 1° regular grid space. Then,
matching observations are collected according to matching criteria, and simulations in both FY-3C MWRI and
GMI channels at top—of-atmosphere are calculated using the ocean microwave radiative transfer model. Next,
the double differences and theoretic observations in FY-3C MWRI channels are computed. Finally, the intercal-
ibration coefficients are determined, and the FY-3C MWRI data are re—calibrated. The results show that,
against GMI, the observations in FY-3C MWRI channels are underestimated, especially for the low frequency
channels, and the calibration bias decreases with the frequency increment. The calibration biases of FY-3C
MWRI ascending (MWRIA) data are 1.0 K~2.0 K lower than that of FY-3C MWRI descending (MWRID)
data. At the standard scene brightness temperatures defined by the Global Space—based Inter—Calibration Sys-
tem (GSICS), in 10V/H, 18V/H, 23V, 36V/H and 89V /H channels, the calibration errors of MWRIA are
-6.7+0.3 K,-8.7+0.7 K, -2.9£0.7 K, -2.0-0.8 K, -2.44+0.7 K, -4.0+08 K, -244+14 K, -1.3+1.0 K
and -0.4+1.8 K, respectively; the calibration errors of MWRIA are 7.94+0.7 K,-9.7+0.9 K, -4.3+£0.9 K,
-3.0+£0.8 K,-3.520.9K,-5.1+0.8K,-3.01.1K,-2.4+0.6 Kand -1.0£ 2.1 K, respectively.

Key words: Intercalibration; FY-3C MWRI; GMI; Double difference method; Ocean microwave radiative

transfer model



