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Abstract

The accuracy of satellite precipitation estimates has become a focus of attention, having a promising
prospect in the hydrological researches and applications. In this study, the new precipitation product
(3B42 V7) of Tropical Rainfall Measuring Mission (TRMM) was evaluated via comparison with the rain
gauge precipitation data in Xiangjiang River Basin. The evaluations were conducted at different spatial
and temporal scales. Simultaneously, the laws of data accuracy under different periods, rainfall intensity
levels, and elevations were analyzed. These two precipitation data were then adopted to drive the Xinan-
jiang Model to perform streamflow simulation. The results showed that TRMM satellite precipitation da-
ta had a good correlation with rain gauge precipitation data; it had better accuracy under monthly scale
than daily scale and showed better performance at watershed scale than it did at grid scale. The area
precipitation of TRMM data showed better accuracy in humid season than in arid season. From an overall
estimate on the amount of precipitation, areal precipitation from TRMM data on watershed scale was
underestimated in contrast with areal precipitation interpolated from rain gauge data. While at grid
scale, TRMM data from higher elevations inclined toward underestimation, while the contrary inclined
toward overestimation. The frequency statistical result of different rainfall intensity levels indicated that
TRMM tended to underestimate the occurrence of light rainfall intensity but overestimate the occur-
rence of heavy rainfall intensity and no-rain events. The TRMM-driven streamflow simulation performed
better at monthly scale relative to the daily scale, but all were within acceptable range. However, the ef-
fects of streamflow simulation driven by TRMM data were not as accurate as those driven by rain gauge
data displayed in the aspects of flood peak, flood volume and flood duration. This study assesses the ac-
curacy of the latest product TRMM 3B42 V7, revealing the influential factors regarding accuracy for fu-
ture reference and analyzing the effectiveness and possibility of streamflow simulation.
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Figure 1. Distribution of rain gauge stations and TRMM grids on Xiangjiang River Basin
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Table 1. Evaluation indexes used in this study
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Table 2. Comparisons of the TRMM 3B42 V7 and rain-gauged area precipitation (1998~2005)
%% 2. TRMM 3B42 V7 S5k s 3R mE = Eb$(1998~2005 £F)

ﬂz'ﬁl\jﬁ*ﬂ? ‘Jj#{ n *H?&%ﬁ R ﬁﬁlﬁiIg{E Pobs TRMM i’/‘j{ﬁ E’Zy/‘Jl%Z:: ME %Zi/}jéﬁxﬂd%_f_ EB%7KE‘~E

(mm) Prrum (Mm) (mm) MAE (mm) X RZE (B)
HRE 2922 0.83 433 4.20 -0.12 231 —2.9%
HRE 96 0.99 131.66 127.88 -3.78 11.23 —2.9%
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Figure 2. Scatter plots of the TRMM and the rain-gauged precipitation at daily scale (a) and monthly scale (b)
E 2. TRMM 53 2 BiiIEHRE ()5 B RE (b)) < E

Table 3. Comparison of TRMM data and rain-gauged data at basin scale in each year

3. MERET&E TRMM 5EHBUHELLE

L 1998 1999 2000 2001 2002 2003 2004 2005 BVE
0.80 0.77 0.74 0.86 0.89 0.91 0.87 0.85 H R
MHRRHER
1.00 0.98 1.00 0.97 0.99 0.98 0.99 0.99 HR B
RMEMHIGHREZE § —6.0% 2.5% —4.2% —-3.6% 1.3% —7.5% -5.3% —2.8%

Table 4. Analysis of the daily area precipitation of TRMM 3B42 V7 and rain-gauged data in different periods
= 4. TEIBTHAT TRMM 3B42 V7 53t S iR @ T B 947

A AR R EL ¥l 5 (mm/d) TRMM(mm/d) IR 7 ME(mm/d) AR §
1 0.70 2.81 2.60 -0.21 -8.9%
2 0.79 3.09 3.20 0.11 3.6%
3 0.68 4.62 4.56 —0.06 -1.3%
4 0.85 6.29 6.47 0.18 2.9%
5 0.89 7.87 7.75 -0.12 -1.6%
6 0.86 8.16 8.05 -0.11 -1.4%
7 0.86 4.65 4.60 —-0.05 -1.1%
8 0.86 5.47 5.20 -0.27 —5.0%
9 0.74 2.54 2.28 —0.26 —10.6%
10 0.91 0.95 0.93 —-0.02 —6.0%
11 0.85 2.14 197 -0.17 -8.3%
12 0.81 1.52 1.24 —-0.28 —18.3%
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Figure 3. Comparison of the proportion of occurrence frequency and cumulative
precipitation in different rain intensity levels based on TRMM and the rain-gauged
data
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Figure 4. The trend of average error with elevation change at 95 TRMM-grid
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Figure 6. Comparison of daily streamflow hydrograph at the Xiangtan station in validation period (2004)
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Table 5. Evaluation indexes of streamflow hydrograph at the Xiangtan station
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Figure 7. Comparison of monthly streamflow hydrograph at the Xiangtan station (1998~2005)
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