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Abstract: Cloud phase classification plays an important role in meteorological forecast and climate research.
The image of meteorological satellite FengYun-4 (FY-4) has more channels and better resolution than FY-2.
So it provides new remote sensing data for the study of the cloud phase. This study uses a brightness
temperature cloud phase index to obtain cloud phase data. Thereafter, using the cloud phase data and
ensemble learning algorithm, we develop a cloud phase classification model. By applying the cloud phase
classification model, the predicted classification accuracy of water cloud and ice cloud are 91.69% and
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76.10%, respectively.
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Table 1 Imaging settings of AGRI channel

Channel number Central wavelength/um Resolving power/km

1 0.47 1.0
2 0.65 0.5
3 0.825 1.0
4 1.375 2.0
5 1.61 2.0
6 2.25 2.0
7 3.75H 2.0
8 3.75L 4.0
9 6.25 4.0
10 7.1 4.0
11 8.5 4.0
12 10.7 4.0
13 12.0 4.0
14 13.5 4.0
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Fig.1 Sketch map of BTCPI
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Table 2 Cloud phase classification feature extraction

Number Feature name Explain

1 BT;.75 Brightness  temperature  of
central wavelength 3.75 pm

2 BT¢s Bright temperature of central
wavelength 6.25 pm

3 BT, Bright temperature of central
wavelength 7.1 um

4 BTgs Bright temperature of central
wavelength 8.5 um

5 BT, Bright temperature of central
wavelength 10.7 pm

6 BT, Bright temperature of central
wavelength 12.0 pm

7 BT 55 Bright temperature of central
wavelength 13.5 um

8 BTss 107 Bright temperature of central
wavelength 6.25 um and 10.7
pm

9 BTio7 12 Bright temperature of central
wavelength 10.7 um and 12 um

10 S;1 (Steamindex)  Bright temperature change
rates of central wavelength 7.1
pm and 6.25 um

11 S35 (Thermal Bright temperature change

infrared index) rates of central wavelength

13.5 pm and 12 um

22 REIEE

SEHGATH scikit-learn HLas 2% > AT BEHLARFR )
e, T 10 BRI TR 2] o BEALARAR
WIS AT M FA, PRI 53 R T
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Table 3 Details of cloud phase state classification model
assessment
Algorithm Accuracy  Error Rate  Sensitivity — Specificity
ensemble
) 86.63% 13.37% 91.69% 76.10%

learning
BP neural

79.93% 20.07% 79.10% 82.23%
network
threshold

76.38% 23.62% 83.48% 55.75%
method
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