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Estimation of cloud base height for FY4A satellite
based on random forest algorithm
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(1. National University of Defense Technology College of Meteorology and Oceanography Nanjing 210000 China;
2.PLA 96901 Beijing 100000 China;
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Abstract: Based on upstream products of FY4A and A-Train satellites data during August and October

2017 an estimation algorithm of cloud base height for FY4A has been presented utilizing Random
Forest model. The algorithm is evaluated in the comparison with CloudSat and CALIPSO. The results
show that cloud base height for top layer cloud can be generated by using upstream products of FY4A.
Compared with CloudSat and CALIPSO the mean absolute error is less than 1km and the relationship
coefficient is bigger than 0. 8. The presence of multidayer clouds may result in underestimate of cloud
base height.
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Table 1 FY-4A/AGRI Channel Specifications

((pm) (km)

1 0.45-0.49 1

2 0.55-0.75 0.5

3 0.75-0.90 1

4 1.36 -1.39 2

5 1.58 -1.64 2

6 2.1-2.35 2

7 3.5-4.0 (high) 2

8 3.5-4.0 (low) 4

9 5.8-6.7 4

10 6.9-7.3 4

11 8.0-9.0 4

12 10.3-11.3 4

13 11.5-12.5 4

14 13.2-13.8 4

FY4A A-Train
FY4A
FY4A
1
2018 5 8
FY4A AGRI
L1 L1
12 2 8
4 km x4 km.

2 FY4A/AGRI
Table 2 FY-4A/AGRI Productions used in the algorithm

CLM 0: 1 12; ;3
CTH km
cPD/ / ()
CPN
CLT Water supercool  mixed ice cirrus - overlap
CTT K

CloudSat ( Data Processing Center
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1 FYH4A
Fig.1 Diagram of estimation of top layer cloud CBH for FY4A

7.5 km

2017 8 10 5. FY4A
FY4A A-Train
11 N
FY-4A

CloudSat  CALIPSO
3 FY4A  CloudSat.CALIPSO

Table 3 Comparison of FY-4A. CloudSat and CALIPSO

3.1 CBH
2 Water Supercool Mixed Ice  Cirrus Overlap  All
(km) 1.25 2.15 3.14 4.83 7.44 7.28 4.19
CloudSat  CALIPSO (km) 1.80 3.4 590 10.92 10.34 9.55 7.69
FY4A (km) 0.66 1.55 2.98 6.4 3.16 2.12 3.14
FY4A (km) 0.35 0.64 1.08 1.72 1.56 1.33 1.29
STDE( km) 0.66 1.09 1.63 2.44 2.14 1.80 1.76
: 0.84 0.83 0.81 0.77 0.80 0.79 0.80
CloudSat/CALIPSO
N 1 km 3 N
X 1 km N N ( MAE)

( STDE) (R).
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2 FY4A  CloudSat.CALIPSO
Fig.2 Comparison of FY4A .CloudSat & CALIPSO CBH
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CloudSat ~ CALIPSO
N . 3 6
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3 FY4A
Fig.3 Distribution of FY-4A CBH bias for singledayer and multidayer clouds
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4
Table 4 Relationship between CTH bias and cloud thick-
ness & CBH errors 4
Fig.4 CBH bias changes with cloud thickness
(m) (m) 500m
10% 226.4 18% 240.7 26% 90% N
20% 292.6 21% 389.3 31% 86%
30% 370.3 24 % 558.2 37% T8%
CloudSat/CALIPSO
3
1k 500
" " 3.2
FY4A
5 2017 11 29 FY4A
5 CloudSat FY4A
Table 5 Relationship between CTH bias and cloud thick—
ness & CBH errors :
3°S  4°N CloudSat
FY4A N
m m 500 m
(m) (m) 00 6 7
10% 1106.4 19% 1190.7 24% 36%
CloudSat FY4A
20% 1223.5 22% 1480.5 30% 32%
30% 1434.7 26% 1670.2 38% 28%
A
3.1.3 B FY4A
FY4A CloudSat
4 3 km
FY4A (C ) FY4A
FY4 CloudSat CALIPSO CloudSat
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Fig.6  CloudSat cloud profile ( grid) and FY-4A cloud
boundary( red) at Nov. 29 2017 N
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