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Abstract: The quality assessment of FY-4A Geostationary Interferometric Infrared Sounder (GIIRS)
observation data can promote its application in numerical weather forecast. Using FY-4A Geostationary
Interferometric Infrared Sounder (GIIRS) observation data in July 2020, this paper not only analyzes the
dependence on FOV and latitude of noise for all channels of GIIRS, but also analyzes the distribution of bias
(observation minus model) with time, FOV, latitude and zenith angle to evaluate the quality of GIIRS observation
data. The results show that the noise of GIIRS exceeded the sensitivity index in the bands 727.5-733.8 cm!,
1107.5-1130 cm™', 1650-1776.9 cm™’, and the biases and standard deviation of biases of these three bands are
obviously larger than other channels. Except for the channels with large noise in long wave, the noise of each
column is small in the middle and larger on both two sides when the noise of all bands is arranged in a 32x4 area
array. Besides, the distribution of NEdT does not vary with latitude and FOR. So, when GIIRS data assimilation
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or variational inversion is carried out, the observation error can just consider the NEdT distribution of different

channels in 32x4 array. The surface temperature of the numerical prediction model is underestimated in the

daytime, which makes the underestimation of simulated radiation, reduces the absolute value of the bias, and

makes the bias have obvious diurnal variation. The bias characteristics of middle-wave channels basically do not

vary with the columns of 32x4 array, and are mainly related to the rows in the array. The bias correction can be

carried out for the rows of 32x4 array, and the correction of latitude band and satellite zenith angle is basically not

needed.
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Tab.1 FY-4 A GIIRS main technical indicators

FY-4 A GIIRS Longwave band Midwave band
Wavenumber/cm ' 700-1 130 1650-2250
Channel number 689 961
Spectral resolution/cm™ 0.625 0.625
Spatial resolution/km 16 16
Sensitivity/mW-m 2-sr-cm ' 0.5-1.1 0.1-0.14
Radiometric calibration accuracy/K 1.5 1.5
Spectral calibration accuracy/ppm 10 10
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Fig.1 (a) The coverage of GIIRS regional observation (Quote from National Satellite Meteorological Center http://img.nsmc.org.cn); (b) GIIRS

rectangular detection units is arranged in 32x4 array
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Tab.2 Input variables and parameters for clear-sky

simulations with ARMS

Variables Unit Data sources

Temperature/K

ECMWEF reanalysis
data: ERAS (137 level,
0.25° x0.25°)

Atmospheric Water vapor/g-kg

parameters Ozone/g kg

Level pressure/hPa

FY-4 A GIIRS
Level2 data

10 m wind speed/m's ECMWF reanalysis
data: ERAS surface
Surface temperature/K data (0.25° x0.25°)

Type of surface

Surface parameters

Sensor zenith angle/°
Sensor azimuth angle/°
FY-4 A GIIRS

tri t
Geometric parameters Levell data

Satellite zenith angle/®

Satellite azimuth
angle/°
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Fig.2 The spectral distribution of the average NEdT of 128 detection units in different time periods. (a) June 1 to August 12, 2019; (b) August 13 to

November 6, 2019; (c) November 7, 2019 to February 29, 2020 (The red line is the sensitivity index at the background temperature of 300 K)
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Fig.3 (a)-(f) The average NEdT variation of 716.3 cm™, 731.3 cm™, 900 cm™', 1908.1 cm™, 1725 cm™ and 1952.5 cm™ with 32x4 array in July 2020;

(g)-(1) The average NET variation of corresponding channels with the rows of 32x4 array in July 2020
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