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Abstract The rain rates measured by the TRMM PR and observed by the 430 rain gauges in the southern China from January
1998 to December 2005 are compared in the multi-time scale in order to study the difference between these two precipitation
datasets. The results suggest a significantly consistent precipitation distribution at the 2. 5 degree horizontal resolution with one
another in either the multiyear average scale or the multiyear seasonal mean scale but with a certain difference existing in the ex-
treme value and its covering region. Generally, the mean rain rate obtained by rain gauges are relatively higher than that by the
PR. The region with the difference less than 1 mm/d occupies over 50% in the southern China while about 30 % of the southern
China shows the difference of about 1 =2 mm/d. Such the difference reaches more than 2 mm/d during the summer in the most
part of the southern China. The analysis indicates that the difference between these two datasets is mainly determined by the
spatial density of the rain gauges. The correlation coefficient is higher than 0. 7 when the number of rain gauges in a grid is over
6. However, both the datasets show less correlation in summer than that in the other seasons, whatever be the number of rain
gauges in a grid. The difference between these two is also larger in the region with high frequency of convective precipitation
than that with frequent stratiform precipitation. By using the TRMM PR measurements, the distribution of the monthly mean
rain rate averaged over the 8 years in the Tibetan Plateau during summer is also investigated in this paper. The results show
that there exist 2 mm/d precipitation areas in the eastern plateau in June, while in July and August 1 mm/d rain rate areas cov-
er great part of the plateau (except for the western plateau). And in the center of the plateau a rain rate of over 3 mm/d ap-
pears. Time series of monthly rain rate departures show the months of less rainfall are more than those of more rainfall in the
plateau.

Key words TRMM PR, Rain gauge. Rain rate, Tibetan Plateau
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Fig.4 Distributions of rain rate averaged over 1998 to 2005 from the PR (a) and the rain gauges (b)
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Table 3 Averaged rain rates from the rain gauges within the grid 1
(32.5°-35°N, 95°=97.5°E) and from the PR
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56018 32.54°N, 95.18°E 1. 48 0.93 3.67 1.12 0.16
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Fig.9 Distribution of the rain gauge
number in the grid of (2.5°X2.5%)
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Fig. 10  Scattering plots of the mean rain rates generated by the rain gauges (y-coordinate) versus by the PR (a-coordinate)
(a.» b. and c. the multiannual mean; d. , e. and f. the multiannual spring-mean; g. . h. and i. the multiannual summer-mean;
j.» k. and I. the multiannual autumn-mean; and, m. , n. and o. the multiannual winter-mean). The number of gauges is
less 4 in a grid for (a,d,g,j.m); more than 6 gauges in a grid for (c,f,i,1,0) and the others for (b,e,h,k,n)
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Table 5 Correlation coefficients between the observations from the PR and

the rain gauges under the different number of gauges in a grid

A Z AR ZAERETY ZAEEET Y Z AR LA T
34 0.51 0.42 0.41 0.47 0.50
4—6 0.67 0.70 0.61 0. 64 0.77

7R 0.75 0.71 0.62 0.71 0. 80

0.60 0.65 0.70 0.75 0.80 0.85 0.90
P11 PR FEK 35T 31 RfK 2 2 JH]
B R G 2R B0 23 () 23 Al
Fig. 11 Spatial distribution of the correlation
coefficient between the rain rates generated
by the PR measurements and the rain

gauge observations
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Fig. 12 Spatial distribution of the root mean square errors for the convective

(a) and stratiform (b) rain rate detected by the TRMM PR
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Fig. 13 Time series of the monthly rainfall rate departures generated by the PR and
the rain gauges in the eastern part of South China (a) and the southwestern China (b)
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June (b), July(c) and August (d) based on the PR data over 1998 to 2005
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