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Abstract: Using TRMM data from 1998 to 2011, occurrence frequency of radar precipitation feature (RPF)
over Tibetan Plateau (TP), eastern China (EC), west subtropical North America (WNA) and east sub-
tropical North America (ENA) in boreal summer (June— August) are comparatively analyzed. A RPF is
defined as a three-dimensional object consisting of pixels with precipitation near the ground observed by the
TRMM precipitation radar. For each region, RPFs are divided into three groups: all RPF, large RPF

(area larger than 1000 km?), and small RPF (area less than or equal to 400 km*). Occurrence frequency of
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RPF number and occurrence frequency of RPF pixel number in each group over each region are analyzed.

The results are as follows: (1) The maximum and minimum occurrence frequencies of RPF number are

over TP and ENA, respectively. In contrast, the maximum and minimum occurrence frequencies of RPF

pixel number are over EC and TP, respectively. (2) Diurnal variations of occurrence frequency of RPF

over the four regions mainly present a single peak in afternoon to late-afternoon, with the peak of the large

RPF appearing later than that of the small RPF. In contrast, diurnal variation of occurrence frequency of

RPF pixel number over EC presents double peaks. (3) Diurnal variations of occurrence frequency of RPF

pixel number are consistent with those of rainfall based on rain gauge observations in previous literature.

Key words: Tibetan Plateau, occurrence frequency of radar precipitation feature, TRMM, eastern China,

subtropical North America
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Fig. 1

Analysis regions (red boxes) (a), topographic maps of subtropical China (b)

and North America (c)

[ The black solid lines in (b) and (c¢) denote 3 km and 1 km terrain contours, respectively;

purple boxes correspond to the analysis regions in (a) ]
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Fig.2 (a) Horizontal distribution of TRMM PR pixel
number with 0. 25X 0. 25 resolution in study regions
(The black solid line denotes 3 km terrain contours, gray solid
line is coastline) ; (b) Normalized standard deviation of pixel
number; (c¢) The left is zonal average of pixel number, and

the right is normalized standard deviation of pixel number

[ Normalized standard deviation =

7 stands for mean pixel number in each longitude (or latitude) ,
x; for pixel number in each grid in the longitude (latitude), and

N for total gird number in the longitude (or latitude) ]
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Fig. 3 Normalized standard deviation of diurnal
variation of TRMM PR pixel number with 0. 25<0. 25
horizontal resolution and 1 h (a), 2 h (b) and 3 h (¢)

time resolution, respectively, in the CN region
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Table 1

RPF sample number in each study region (the percentage in parentheses stands for sample

number of the group divided by total sample number) and the mean area of RPF samples

— FEA KL -2 1 AR/ ke
41k RPF K L RPF /NI L RPF 4 (& RPF K RPF /N fl RPF
TP 154744 12348(7.98%) 121750(78. 68 %) 458.9 2799.7 159.9
EC 61646 8244(13.37%) 44687(72.49%) 1936. 3 11112.3 157.3
WNA 46356 5881(12.69%) 33366(71.98%) 783.7 3984.5 168. 2
ENA 68886 8759(12.72%) 49929(72. 48%) 1161.9 5928.1 167.2
F2 RPFAMHREHRM RPFRITAM MR EFRERTHRERB AN EHE
Table 2 Average value of RPF number occurrence frequency and RPF pixel number
occurrence frequency in each study regions
o RPF MO A MR /10 RPF {555 8UR AR
4 4 {&k RPF T B RPF /N RPF 4k RPF K i F RPF /N B RPF
TP 1.6 0.71 1.4 0.036 0.021 0.011
EC 1.3 0.79 1.2 0.082 0.063 0.009
WNA 1.4 0.78 1.3 0. 056 0.033 0.010
ENA 1.2 0.68 1.1 0.053 0.034 0.008
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Fig. 4

Horizontal distribution of RPF number occurrence frequency (only land area)

(a, b, ¢) the CN region, (d, e, ) the NA region. Panels from top to bottom in each row
represent all RPF (a, d), large RPF (b, e), and small RPF (c, D

[ The color bars on the right are different for each group; black solid lines in the left (right)

panels denote 3 km (1 km) terrain contours |
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(Other details are same as Fig. 6)
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(Other details are same as Fig. 7)
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