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A ccuracy validation of TRMM precipitation data in Xiang River Basin
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Abstract: The precipitation data predicted by satellite remote sensing technique are widely used, and the accuracy test of precipt
tation data is one of the key problems in application. Deviation and correlation analyses are the main methods for the accuracy
test of TRMM data, and the accuracy test of different levels of precipitation is lacked. The fuzzy comprehensive evaluation was
introduced to perform the accuracy test of different levels of precipitation in the Xiang River Basin. Based on Thiessen polygons
method, fuzzy comprehensive evaluation, correlation coefficient method, and scat ter points slope method, the accuracy of TRMM
3B42 data at the monthly and daily time scales from 1998 to 2009 was validated using the measured precipitation data at 14
gauge stations. The results showed (1) the correlation coefficients of TRMM 3B42 precipitation data reach 0. 93 at monthly
time scale and 0. 48 at daily time scale, and the Bias of former data is 84% low er than that of latter data; and (2) for different
levels of precipitation data, the prediction accuracy of light rain is the best, followed by heavy rain, rainstorm, and moderate rain.
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Fig. 1 Spatial information of the study area
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Tab.1 Fuzzy score statistics of all stations
/N i KH R
7 R N7 R o S 7 R O

1 =k 78 R 66 fh 68 61
2 k¥ 79 K 63 H 66 67
3 HE 79 R 62 o 63 71 R
4 g 79 R 63 67 71 =3
5 HE 79 R 59 % 59 % 66
6 BRI 79 R 62 b 64 p 71 R
7 HEF 78 R 6l 66 B 70 R
8 KK 80  f 65 62 70 R
9  Fk 81 Mt 63 65 64 ip
10 1k 79 K 64 1 63 70 R
IR 81 Mt 62 63 68
12 FEM 76 B 59 62 70
13 i 79 B 66 h 64 69
14 I 82 i 62 64 b 72 <3

THME 79 R 63 64 69
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Tab.2 Weights of all stations

gy zi Ky /W WE mE BRI

wHE KM FK O @mW W B ES M

WE(%) 10.51 5.48 5.48 4.30 3.18 5.05

12.96

10. 37 4.58 3.77 3.75 5.88 6.59  18.11
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2
TRMM (1998 -2009 )
Fig.2 Comparison of the measured and TRMM predicted
monthly precipitation data from 1998 to 2009

3 1998 -2009 TRMM

Fig.3 TRMM predicted and m easured daily and

monthly precipitation scatter data from 1998 to 2009
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Tab.3 Evaluation index statistics of TRM M predicted daily and

monthly precipitation data

S B H %4 VEEE/
MAXZREr MRE HMXFREr MRE
1 74 0.5451  2.3140  0.926 6 0.2340
2 Ky 0.4601  1.3829 0.937 4 0.3010
3 HEEH 0.4118 21376  0.9522 0.3220
4 XU 0.5136  2.3743  0.903 9 0.3770
5 HE 0.4347  1.7882  0.928 4 0.3170
6 Rl 0.4910 1.6468  0.9139 0.4320
7 HE  0.4999 1.8663 0.9432 0.3210
8 WK 0.4270  2.1141  0.956 1 0.268 0
9 ZE 0.4653 1.9423  0.954 7 0.3780
10 581 0.4901  1.918 8  0.869 1 0.436 0
11 W 0.4451  1.8503  0.906 9 0.3550
12 FEAK 0.5140  2.2827  0.9832 1.0320
13 EH  0.4858 2.2006 0.9189 0.4120
14 MEM  0.5170  1.6331  0.934 9 0.3470
SFEIMHE 0. 4786 1.9609  0.9307 0. 3950
4 TRMM
Tab.4 Deviation between TRMM predicted and
m easured precipitation data
i K {8 Bias
EE/C EEVET VEE- &/ H %

274k 0.8422 0.5100 -0.1578 -0.4900
Kb 0.9299 0.4903 -0.0701 -0.509 7
e 0.9530 0.469 1 -0.0470 -0.53009
R 0.9332 0.584 1 -0.0668 -0.4159
R0 0.7347 0.3821 -0.2653 -0.6179
TR 0.9178 0.5513 -0.0822 -0.4487
HEF 0. 969 4 0.5480 -0.0306 —0.4520
X 1.060 3 0.504 8 0. 060 3 - 0.4952
W 0.968 2 0.4956 -0.0318 —-0.504 4
Ll 0.9305 0.5516 —-0.0695 —0.448 4
T 0.976 1 0.4938 -0.0239 -0.5062
EEN 0.914 8 0.4873  -0.0852 -0.5127
pERAS 0.8613 0.453 4 -0.1387 -0.546 6
N 0.8606 0.4883 -0.1394 -0.5117
SR 0.9180 0.5007 -0.0820 -0.4993
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