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Abstract Based on the Tropical Rainfall Measuring Mission (TRMM) data in the latest twelve years, the charac-
teristics of spatial and temporal distributions of convective rainfall and stratiform rainfall in the Asian monsoon re-
gion are analyzed. The results show that: on the multi-year mean timescale, the spatial distributions of convective
rainfall and stratiform rainfall in the Asian monsoon region show the characteristics of meridional variation, such as,
the stratiform rainfall dominating over the subtropical monsoon regions to the north of 25°N, whose percentiles are
above 50% and increase with latitudes, however, the convective rainfall dominating over the regions to the south of
25°N, whose percentiles are about 55% and show homogeneous spatial distribution characterstics. The spatial dis-
tributions of convective and stratiform rainfall pixels percentiles show that the stratiform cloud is the main rain cloud
all over the Asian monsoon region (the area mean of stratiform rainfall pixels percentiles is above 60%). On the sea-
sonal timescale, the convective rainfall and stratiform rainfall show distinguished seasonal variation (their standard
deviations are above 10%) over the northern part of the East Asian monsoon region (to the north of 25°N) which is
called the subtropical monsoon region. The stratiform rainfall dominates over this region, whose percentiles are a-
bout 85% in winter, but the percentiles of the stratiform (convective) rainfall decrease (increase) gradually and
reach the minimum 55% (maximum 45%) with the coming of summer and the northward shift of monsoon rain-
band. With the advance of time, the percentiles of the stratiform (convective) rainfall increase (decrease) gradually
to the winter status. However, the convective rainfall and stratiform rainfall show little seasonal variation (their
standard deviations are below 3%) over the South Asian monsoon region and the southern part of the East Asian
monsoon region (to the south of 25°N) which is called the tropical monsoon region. The convective rainfall domi-
nates over this region, whose percentiles are from 50% to 65% all the year round. The analyses of dynamic factors
and thermodynamic factors show that the spatial and temporal distributions of the convective rainfall and the strati-
form rainfall in the Asian monsoon region are controlled by the vertical wind shear dynamic factor of the monsoon
circulation. However, the thermodynamic factors, such as temperature, moisture, equivalent potential tempera-
ture, and convective available potential energy, influence the intensity, extension, and duration of the convective
rainfall and the stratiform rainfall. These dynamic factors and thermodynamic factors seem to have their critical val-

ues.
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K1 TRMM %5 GPCP %RHE R 1998~2009 4F - E A (JJA) FEAR. (a) TRMM MBEKZR; (b) GPCP J%/KZ; (¢) TRMM

MRFEKFE; (D) TRMM Z = RFEKE

Fig. 1 Multi-year mean summer rainfall rate from TRMM data and GPCP data: (a) TRMM total rainfall rate; (b) GPCP rainfall rate; (c)

TRMM convective rainfall rate; (d) TRMM stratiform rainfall rate

&2 1998~2009 4EF- B = BEIKFIZ KRR BIRK STRR LB 23040 . () BREREAK L] (b) B RBEAKLH] s (o) B BRI E L] 5
(d) JZ = Bk WL £
Fig. 2 The ratios of convective rain and stratiform rain to total rain from multi-year mean: (a) Percentiles of convective rain amount; (b)

percentiles of stratiform rain amount; (c¢) percentiles of co ve rain pixel; (d) percentiles of stratiform rain pixel
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R1 1998~2009 F 8 NMRFFHEXTENFE FTHENSTHENIREE

Table 1 The multi-year mean and seasonal standard deviation of variables in the eight key regions (as show in Fig. 3) from 1998 to

2009
TRMM 4351 TRMM Z=45 75 b b ifis 22 GPCP 7k % /mm - d 1
Re(Rs) Pc(Ps) Rc(Rs) Pc(Ps) ARSI ZENT AR bR 22
EA1 55% (44%) 32% (66%) 2.9% (3.5%) 6.1% (6.8%) 5.3 2.1
EA2 52% (47%) 33% (65%0) 1L.9% (2.0%) 4.6% (5.4%) 4.7 2.6
EA3 31% (68%) 15% (84%) 11.2% (11.0%) 6.5% (6.4%) 4.3 2.0
EA4 20% (78%) 8% (90%) 12.6% (11.8%) 5.3% (4.7%0) 2.9 1.7
EA 45% (54%) 26% (73%) 2.9% (2. 7%) 2.0% (2.4%) 1.8 1.6
SAl 56% (41%) 37% (60%0) 2.1% (4. 0%) 5.0% (7.5%) 3.8 2.0
SA2 44% (50%) 29% (65%) 8. 7% (4.3%) 2.7% (3.2%) 3.0 3.0
SA 53% (4420 34% (63%) 1.6% (2.0%) 2.5% (4.9%) 3.7 1.9

1: TRMM BEEHY 4 AR RS LS AR (~4); GPCP GETT it B 8 A XHYEE 4n 3 iR .

(0°~25°N, 60°E~95"E), LA Mg .7 XL X PN 356
FRIACA AN X8, SA1 (5°N~15°N, 65°E~90°E)
F1 SA2 (15°N~25°N, 65°E~90°E); 7 ilF 2 KX
A X EA (0°~37°N, 100°E~140°E) . &%
A ZE ALK P i R 2R YA X3k EAT (5°N~15°N,
105°E~130°E) . EA2 (15°N~25°N, 105°E~130°E) .
EA3 (25°N~30°N, 105°E~130°E) Hl EA4 (30°N~
37°N, 105°E~130°E) . T ZERX M = %
IKFN)Z = B K R 2 1) 22 S /N 4l 22 57, AR
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Key regions schematic diagram in the Asian monsoon area. The shaded color denotes the topographical elevation

Fig. 4 Same as in Fig. 2, but for the annual cycles in the eight key regions (as shown in Fig. 3)
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Fig. 5 The distributions of (a, b) the vertical shear of mass-weighted averaged wind between the middle (400 = 700 hPa) and low (850 -
1000 hPa) troposphere and (¢ —h) the mass-weighted averaged thermodynamic factors in the bottom troposphere (925 hPa to surface) dur-
ing 1998 - 2009: (a) Zonal wind; (b) meridional wind; (c¢) temperature; (d) specific humidity; (e) equivalent potential temperature; (f)

convective available potential energy; (g) convective inhibition energy; (h) lifted index
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Fig. 6 The same as Fig. 5, but for seasonal evolutions in the eight key regions (as shown in Fig. 3)
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