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Pre-Launch Radiometric Calibration of Geostationary Interferometric
Infrared Sounder on FengYun-4B Satellite
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Abstract The geostationary interferometric infrared sounder (GIIRS) is a key payload on the geostationary
FengYun-4B meteorological satellite of China. Because the GIIRS can measure atmospheric upwelling hyperspectral
infrared radiance, it can be used to retrieve atmospheric temperature and humidity profiles and can also be applied to
numerical weather prediction models. For the prediction of GIIRS’ post-launch performance, a series of blackbody
calibration experiments are performed before launch in a laboratory thermal vacuum tank in a ground laboratory to
test the radiometric performances of the instrument, including sounder sensitivity, radiometric calibration accuracy,
and dynamic observation range. The noise equivalent differential radiance ( NEdR) in the long-wave infrared
(LWIR) band is less than 0.5 mW/(m”*srecm '), and that in the mid-wave infrared (MWIR) band is less than
0.1 mW/(m’+srecm ). Both NEdRs meet the sensitivity design requirements. As for the radiometric calibration,
the average calibration difference in the LWIR band is improved from 1 K to 0.2 K after the nonlinearity correction.
In addition, in the observation range of 220—315 K, the calibration differences meet the design requirement of
0.7 K. The MWIR band is susceptible to noise when the instrument is used to observe low-temperature targets.
Nevertheless, the calibration differences also meet the 0.7 K index requirement in the dynamic range of 260-315 K.
Key words spectroscopy; Fourier transform spectroscopy; geostationary meteorological satellite; infrared

hyperspectrum; radiometric calibration; instrument sensitivity; nonlinearity correction
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Fig. 3 Spectral coverage range of geostationary satellite hyperspectral instrument
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Table 1

Item

Spectral range /cm

Maximum optical path

. 0.8 0.8
difference /cm
Resolution /cm ™! 0. 625 0.625
Number of channels 721 961
NEdR /[mW+(m®esrecm™ ') "] <<0.5 <0.1
Spatial resolution
12X12 12X12
(sub-satellite point) /(km X km)
Frequency uncertainty /10° 10 10
Radiometric calibration accuracy /K 0.7 0.7
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Table 2 Temperature set-points of external HBB for

radiometric calibration K
No. T uss T cap Tt
1 180. 15 98.98 300. 79
2 190. 15 79.79 300. 24
3 200. 15 78. 80 300. 21
4 210.15 78. 66 300. 22
5 220. 15 78.51 300. 22
6 230. 15 78. 31 300. 20
7 235.15 78.47 300. 26
8 240. 15 78.93 300. 38
9 245.15 78.13 300. 53
10 250. 15 77.95 300. 65
11 255.15 77.93 300. 79
12 260. 15 77.90 300. 92
13 265.15 77.86 301.02
14 270.15 77.87 301.19
15 280. 15 76.99 301. 30
16 290. 15 76.92 301. 43
17 295.15 76.97 301.54
18 300. 15 77. 86 301.93
19 305. 15 77.73 301.99
20 310. 15 77.58 301.99
21 315. 15 77.61 302. 04
22 320. 15 77.60 302.08
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(a) Calibrated BT spectra; (b) BT bias; (c) residual standard deviation
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