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LIAO Rongwei ZHANG Dongbin SHEN Yan

National Meteorological Information Centre, Beijing 100081

Abstract: Using grided data from 2419 stations of National Meteorological Information Centre during 2012
—2013 and the TRMM (3B40RT, 3B41RT, 3B42RT), CMORPH, GSMaP, HYDRO satellite-derived
rainfall data, this paper evaluated and discussed the validation of rainfall estimates from the six data with
0. 25°X0. 25° spatial resolution and the accuracy of the retrieved daily rainfall products over the whole Chi-
na, Eastern China and Western China. Results show that the accuracy of satellite-derived data is higher in
spring, summer and autumn than in winter. The linear correlation coefficient, mean absolute error
(MAE), root mean square error (RMSE), probability of detection (POD), and the false alarm ratio
(FAR) change with seasons. Meanwhile, the index of each data is better in summer than in winter. The
quantitative statistical metrics are obviously different, changing in monthly scale. The estimate ability of
satellite-derived rainfall is poor when estimating solid and small-amount precipitation. For the large range
of precipitation events over China, all the 6 rainfall products have better result. The better quality is real-
ized by merging multi-sources, and the worse quality results from single-source microwave, infrared or vis-

ible light. The 3B42RT retrieves better falling area of rainfall, but extreme value is larger. The
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comprehensive evaluation of the CMORPH is better than others. The spatial distribution of accuracy of

satellite-derived rainfall is related to terrains of China.

Key words: satellite-derived rainfall estimates, gridded precipitation, validation, accuracy, temporal and

spatial characteristics
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Table 1 Products of satellite-derived rainfall estimates
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Fig. 1 Spatial distribution of meteorological

stations in China
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Table 2 Classification of satellite-derived
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J90.14 mm « d ' NFIREMERE K, B OID 0
3BAIRT M X3 F- 2R 7K 52 0. 57 mm » d ', 5 JE
ek (H—20, 55 T3 i b 3BAZRT MY AHC R AL
o FLR T oAt 7= i DX 31 359 R K i Ll 35 v K i
B 0.29 mm - d ', GSMaP J Ji F& K & 9 Al ok
MR RBOHAE . 55 TV 25774 HYDRO (1) X 3872
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Table 3 Validation of satellite-derived rainfall estimates (winter mean)

X B 1 /rfn[:/[.‘sdE Ly MAE ~ ETS  FAR  HKS  POD /ﬁf%ﬁ 1 /%f[s%d* ]
3B40RT 2.19 0.10 0. 64 0.03 0. 80 0. 04 0.07 0.14
3B41RT 2.72 0.12 0. 94 0.06 0.79 0.13 0.21 0.57
o 3B42RT 3.73 0.16 1.11 0.07 0.79 0.14 0.22 0. 86 057
CMORPH 2.37 0.08 0.78 0.03 0. 85 0.06 0.15 0.37
GSMaP 20.61  —0.0001 3.12 0.03 0. 87 0.05 0.17 4.35
HYDRO 5.47 0.13 1.05 0.08 0. 68 0.12 0.16 0.62
"""""""""""" 3B4ORT 2,20  0.13  0.82  0.04  0.69  0.05 007 o011
3B41RT 2. 54 0.13 1.04 0.06 0. 70 0.09 0.17 0.48
o 4 3B42RT 3.14 0.17 1.15 0.08 0. 69 0.12 0.17 0.75
HB X3 CMORPH 2.21 0.17 0. 86 0.05 0.75 0.09 0.15 0.2 0. 82
GSMaP 11.71 0.06 1.52 0.06 0.73 0.09 0.14 0. 96
HYDRO 3.42 0.14 1.18 0. 06 0.58 0.08 0.12 0.53
"""""""""""" 3BLORT  1.26  0.04  0.28 0.0l  0.92 0.0l 004 013
3B41RT 2.50 0.19 0. 82 0.05 0. 90 0.25 0. 37 0.77
o [ 7 3B42RT 3.26 0.17 0.92 0.05 0. 89 0. 25 0.35 0. 87 o 17
i X5k CMORPH 1.73 0.05 0.50 0.01 0.95 —0.02 0.09 0.38
GSMaP 17.05 0.02 2.53 0.03 0.93 0.11 0.23 2.45
HYDRO 4.51 0.28 1.02 0.17 0.71 0.38 0. 44 0.97

H [ 7R X, 5 T2 5 3BAORT i) RMSE,
MAE /NF HAth =285 . RKIECEBIREKE 0. 11
mm « d ' NFHA = 2R 5 B IR KN 0. 71
mm « d ', RIS T2 okt b AR X A 2 R
JK R B R BE #2555 TID 26 77 i ot 3B42RT FI
CMORPH (% A ¢ & % fe i » H K T H Al 7™ s
3B42RT Ky X I 1 B 7K 5 be 3 o R K /)N 0. 07
"o GSMaP 1 IX 35~ 247 [ 7K B b Ak v B K
WK 0,14 mm « d', O ME—fR KA = 5. U

mm * d

AE r ATSSRAE 0.5 RATR o %k 35 v [ K 5 110 ik B iE )
AN ARG e O R . 2 e bR O I
Pus= i ETS ¥ 53 ¥ A8 76 0. 04~0. 08, HKS
FEAFTE 0. 05~0. 12, POD iF4%7E 0. 07 ~0. 17,
FAR 4y H HYDRO % 4F , &5 K 0. 58, K47 by
HHE 0.6 DL I,

r ] P X, 5 127 5 3BAORT |y RMSE,
MAE BIAS /T H At =267 5 . X3 24 Fe K &
0. 13mm « d7', fe 4200 5 o R OK 5L SR T
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Fig. 2 Spatial distribution and scatter of daily average precipitation in winter 2012 over China
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55 1257 i 3BAORT A%f T 28> i f CMOR-
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Table 4 Validation of satellite-derived rainfall estimates (summer mean)

X RMSE . 2 [ ] T [ 7]
[X 35} £ R B r MAE ETS FAR HKS POD Ei%ﬂf %(M%Jf
/mm « d ! /mmed ! /mm-+d!
3B40RT 8.31 0.54 3.15 0.31 0.32 0.46 0.59 2.49
3B41RT 10. 12 0.45 4.13 0.26 0.39 0.42 0.61 3.55
3B42RT 11.22 0.52 4.52 0.32 0.38 0.51 0.72 5.15
A X35 3.58
CMORPH 7.84 0. 60 3.00 0.35 0.32 0.52 0.68 2. 80
GSMaP 7.96 0.57 3.03 0.38 0.31 0.55 0.71 2. 90
HYDRO 8.65 0.51 3.26 0. 30 0.28 0.42 0.53 2. 46
3B4ORT 9.14 0.59 3.77 0.39 0.25 0.55 0.69 3.48
3B41RT 10. 83 0.50 4.70 0.27 0.33 0.42 0. 60 3.94
o [ 4% 3B42RT 10. 47 0.62 4.47 0.37 0. 30 0.55 0.72 5.37
4,59
X sk CMORPH 8.52 0.66 3.55 0.43 0.25 0. 60 0.74 3. 84
GSMaP 8.61 0.64 3.56 0.42 0.26 0. 60 0.75 3.71
HYDRO 9.73 0.54 4.13 0.31 0.27 0.45 0.59 3. 60
3B4ORT 5.59 0.46 2.44 0.27 0.35 0.42 0.55 1.63
3B4IRT 7.79 0.41 3.72 0.26 0.42 0.43 0.68 3.50
o [ 7Y 3B42RT 10. 55 0.51 4.52 0.33 0.41 0.54 0. 80 5.41
2.71
8 IX 5k CMORPH 5.06 0.57 2.22 0.36 0.33 0.54 0.70 1.91
GSMaP 5.41 0.55 2. 36 0.38 0.34 0.56 0.74 2.37
HYDRO 5.68 0.45 2.39 0.28 0.28 0.39 0.48 1.32
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