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Tab.1 Comparison of average annual precipitation between TRMM 3B43 and observed data
from the 72 meteorological stations, 2000-2011
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Fig.3 Scatter diagram of seasonal precipitation between TRMM 3B43 and corresponding meteorological stations data, 2000-2011
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meteorological station data in Sichuan-Chongqing

region, 2000-2011
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Tab.3 Bias of monthly precipitation between TRMM 3B43

and observed corresponding meteorological station data in

Sichuan-Chongqing region, 2000-2011

gl R P R il R R il R R Vi Bias/%| Vi Bias/% | Vi Bias/%| Vi Bias/%
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B 0.848 | A% 0928 | IkJH1IL 0907 | FAFE  0.865 Mg 380 A -8.23 |MkJHII -14.49| A 1.61
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Tab.4 Model summary and parameter estimates of elevation, R and |1Bias(%)| in Sichuan—-Chongqing region

- ] A TG B SRR
i
R F dfl drR Sig. Constant b1 b2 b3
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Fig.6 Scatter diagram of Elevation, R and |Bias(%)| in Sichuan-Chongqing region
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Fig.7 Distribution of slope in Sichuan-Chongqing region
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Tab.5 Model summary and parameter estimates of slope, R and |Bias(%)lin Sichuan—Chongqing region

. Il YR A K 6 SR
r F dfl drR Sig. Constant b1 b2 b3
Ex/ i 0.133 3.485 3 68 .020 0.909 -0.009 0.001 —-8.630E-6
S PREL 0.080 6.076 1 70 .016 8.886 6.756
50 b
40+
] 3 30 -
We & °
fa =
E ® ° °
o ’ o &
0.7 T T T T T o © T
0 10 20 30 40 20 30 40

Wk

W

P8 11 DX 3 B S5 ARG R R | Bias(%o) | HIHELRE A
Fig.8 Scatter diagram of Slope, R and |Bias(%)| in Sichuan-Chonggqing region
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Applicability analysis of the TRMM precipitation data
in the Sichuan—Chongqing region

JI Tao', YANG Hua', LIU Rui"?, HE Tairong', WU Jianfeng'
(1. Key Laboratory of GIS Application, Chongqing Municipal Education Commission, Chongqing Normal
University, Chongqing 400047, China; 2. Shanghai Key Laboratory for Urban Ecology and Sustainability, East
China Normal University, Shanghai 200062, China)

Abstract: Precipitation data is often needed for hydrological, meteorological, ecological, and other environmen-
tal and geographic applications. Currently there are mainly two sources of precipitation estimates: observation at
meteorological stations and remote sensing data. However, a large number of studies has demonstrated that mea-
surements at conventional meteorological stations are point data and they cannot reflect the spatial variation of
precipitation effectively, especially in areas of more complex terrain. Remote sensing technology, on the other
hand, is able to produce reasonably high resolution gridded precipitation fields. Precipitation products obtained
by satellites have been widely used in previous studies in the world. The Sichuan-Chongqing region is a typical
area with complicated terrain and climate characteristics. The meteorological stations are very unevenly distribut-
ed in this region, especially in the western area. Precipitation estimation using satellite data provides potential al-
ternatives to precipitation measurements in this region. In this study, the performance of the TRMM (Tropical
Rainfall Measurement Mission) 3B43 monthly precipitation data over 2000-2011 was evaluated in the Sichuan-
Chongqing region with rainfall records from 72 meteorological stations at different time intervals. The influence
of elevation and slope on the verification result was analyzed at the monthly scale. Finally, principal component
analysis was used to compare the effects of elevation and slope on the accuracy of TRMM 3B43 precipitation es-
timates. The results show that: (1) Regional average annual precipitation estimated by TRMM 3B43 is higher
than the observed data from meteorological stations by 5.38%, and the eastern area estimation results are less ac-
curate than the western plateau. Goodness of fit of seasonal precipitation between TRMM 3B43 estimates and ob-
served data is high, but varies between the seasons—the goodness of fit of spring precipitation is higher than oth-
er seasons. Correlation between observations at the 72 stations and TRMM 3B43 estimates is high and shows lit-
tle numerical biases in the whole study area at the monthly scale. (2) For individual stations, at most stations the
correlation coefficients are reasonably high and the estimation biases are small, but the correlation coefficient at
the Xuyong Station is comparatively low and the estimation biases at the Xiaojin Station, Yaan Station, Leibo
Station, Yanyuan Station, and Panzhihua Station are comparatively high. (3) Compared with slope, elevation has
greater influence on the accuracy of TRMM 3B43 estimates, which can be characterized by a cubic nonlinear re-
lationship. With the increase of Elevation, R shows an increasing trend and |Bias(%)| increases-decreases-increas-
es. (4) The influence of slope on the accuracy of TRMM 3B43 estimates is more complicated. Generally speak-
ing, slope significantly affects the accuracy of TRMM 3B43 estimates

Key words: TRMM 3B43; precipitation; complex terrain; Sichuan-Chongqing region



