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Application study of Himawari-8/AHI infrared spectral data on
precipitation signal recognition and retrieval

WANG Gen'?, WANG Dong-Yong", WU Rong’

(1. Anhui Meteorological Observatory, Key Lab. of Strong Weather Analysis and Forecast, Hefei 230031, China;
2. Anhui Institute of Meteorological , Anhui Key Lab. of Atmospheric Science and Satellite Remote Sensing, Hefei

230031, China;
3. Anhui Climate Center, Hefei 230031, China)

Abstract: In this paper, the application of an algorithm for precipitation retrieval is studied based on the
statistical analysis of the changes of brightness temperature gradient in different infrared spectra of Ad-
vanced Himawari Imager (AHI) of HS in the field of view of “precipitation” and “non-precipitation”.
Taking Anhui region as an example, when precipitation occurs, there is some change in brightness tem-
perature gradient of AHI channel 7-16. Furthermore, dictionary learning and regularization constraints
are used on precipitation retrieval. Firstly, based on the H8/AHI spectral brightness temperature data
and GPM precipitation, spectral “brightness temperature” and “precipitation” dictionary are matched
as historical sample databases. Secondly, K-nearest neighbor (KNN) method is used to identify “pre-
cipitation” and “non-precipitation” signals on the brightness temperature of the infrared spectrum based
on the “dictionary”. Finally, precipitation retrieval for infrared data is carried out in the precipitation
signal “subspace” with regularization constraints. The preliminary experimental results show that pre-
cipitation structure based on brightness temperature for H8/AHI, which was retrieved by using the

Wi BHE:2019- 06- 13, f&EIHHE:2019- 11- 12 Received date:2019- 06- 13, Revised date:2019- 11- 12
EEWB . EFE L AREIES (41805080) , T4 FARBI: 34 (1708085QD89) , Z2#I4 S AIFSE 5 I &K1 H (201904a07020099)

Foundation items : Supported by National Natural Science Foundation of China (NSFC) (41805080) , the Natural Science Foundation of Anhui prov-

ince (1708085QD89), the Key Research and Development Program Projects of Anhui Province (201904a07020099).

YEZ B (Biography) : AR (1983-), 5 VLIRAEMA R, it ERA S sk TR VORHF b TR SO MK 2 IRER AL & S TR 2 > 4

5% . E-mail: 203wanggen@163. com
“BIEZE (Corresponding author) : E-mail: AMO_wangdongyong@163. com



252 O Hh 5 2 K 3 R 39 &

Bayesian model averaging-gamma probability distribution model, has a good similarity with GPM, as

well as low relative error, and the critical success index is higher than others. Furthermore, the algo-

rithm is extended and applied to the AHI brightness temperature retrieval of typhoon “Maria” precipita-

tion, and the spiral rain belt can be obtained.

Key words: Himawari-8 (H8) /AHI, precipitation signal, K-nearest neighbor, Bayesian model

averaging, regular term constraint
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Fig. 1 Weight function of H8/AHI channel 7 to 16 based on
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Fig.2 Area Coverage of Anhui zone and Huaihe river basin
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Table 2 Quantified index score of retrieval precipitation with different channel contribution rates

Jiik: R SSIM NMI PSNR POD(%) FAR(%) CSI(%)
BMA-Gamma 0. 6787 0.7457 0. 6788 18.2047 96. 34 5.10 91. 60
BMA-Normal 0. 6529 0. 7402 0. 6858 17. 8366 95.73 4.70 91.41

BMA-Heteroscedastic 0. 6436 0.7376 0. 6870 17. 8252 95.70 4.75 91.34
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Table 3 Results of quantitative index scoring for precipitation retrieval with different sample sizes
FEAE R SSIM NMI PSNR POD(%) FAR(%) CSI(%)
07 i 0. 6037 0.7789 0. 6503 16. 9828 94.54 5.25 89. 83
08 fif 0. 6267 0.7382 0. 7365 15.9193 92.07 4.16 88.53
07+08 fisf 0. 6357 0. 7564 0. 7002 16. 4999 93.43 4.20 89.75
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