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A Study of Precipitation-Regime Separation in

Taiwan—Convective and Stratiform Components
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Abstract

We can partition precipitation into stratiform and convective components
by their spatial and temporal characteristics. General speaking, the significant
features of stratiform precipitation include larger rainfall area, longer period,
and vigorous vertical convection. On the contrary, the characteristics of
convective precipitation are smaller rainfall area, shorter period, and weakly
vertical convection. The convective regions of precipitation locally scatter
inside the stratiform regions, and the radar echo of convective precipitation 1s
evidently stronger than the background echo. The stratiform regions of
precipitation distribute around the convective regions, and the area of

stratiform region 1s generally bigger than convective regions.

The purpose of this study is to analyze the precipitation data in Taiwan
by the precipitation separation scheme of Steiner et al. (1995), Yang and
Houze (1995), and Tremblay (2005). Six precipitation events in 2004—spring
rainfall, Mei-Yu front, Typhoon Mindulle, the southwesterly flow triggered
by Typhoon Mindulle, summer thunderstorm, and autumn cold front—were

selected. We found that the convective precipitation percentage of the six



rainfall events determined by the method of Steiner et al.(1995) is similar to
that by the method of Yang and Houze(1995). The highest convective
precipitation volume percentage 1s about 8%~27% in spring rainfall,
48%~70% 1n Mei-Yu front, 74%~85% 1n Typhoon Mindulle, 82%~92% 1n
the southwesterly flow triggered by Typhoon Mindulle, 72%~94% in summer
thunderstorm, and 24%~75% in autumn cold front. Analyzing the simulated
surface rainfall of terrain-sensitivity experiments of Typhoon Nari(2001) by
Yang et al.(2007), we conclude that the distribution of convective and

stratiform precipitation 1s strongly affected by Taiwan terrain.
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Spring rainfall-inverse ratio of distance square
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Mindulle SWF-inverse ratio of distance square
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25°N

24.5°N+

24°N -

23.5°N+

23°N

22.5°N+

22°Nr

percentage(%)

percentage(%)

120.5°E 121°E 121.5°E 122°E

il 3-16 0[‘&%7'38 (LTI

Summer thunderstorm-IRODS-Steiner Summer thunderstorm-IROD-Steiner

25°N
120
24.5°N -
F 1100
24°N +
180
23.5°N+
-160
23°N
40
22.5°Nr
20
22°N+

Summer TS-inverse ratio of distance

120.5°E 121°E 121.5°E 122°E

|- B

25°N

120

24.5°N -
F +100

23°N

40

22.5°Nr

20

22°N

gED S
EI7J

24°N| &

23.5°N+

Summer TS-arithmetic mean

120.5°E 121°E 121.5°E 122°E

g q%l o

Summer thunderstorm-AM-Steiner

100 100 100
80 ~ 80 \ ~ 80 |
\ S \\\ S \
60 I\ g 60 i \ g 60 1 .
)£ | TP | - I I
40 ] g 40 i ] g 40 1y i
] 8 Al AR Al i
2w WS ZUM N N UMV h
| IN Al N TNy I [N LN
0 N RS o LA UM IN
4 2 3 4 2 3 4
date date date
Summer thunderstorm-IRODS-Yang  Summer thunderstorm-IROD-Yang Summer thunderstorm-AM-Yang
100 100 100
|
80 ~ 80 \ —~ 80
g I g (\
60 A S 60 i . S 60 |
A g | /\ ‘“\ g I f
40 T o 40 ] i G 40 \“ I fl
|| o | ] \ o | M [
(T - okl IV IR o I\
201 J\J % 2 j‘q\\a - I\ 2 20 I 3\“\ I
‘ U I ‘ q“‘v’ | AT R /AN
0 ‘ 0 o U LW W
4 2 3 4 2 3 4
date date date
rr;_, YN

il 3-17 i/[‘ﬁ%)' 3-9 [

2y

49

2 ET R P

120

100

80

60

40

20



Autumn cold front-inverse ratio of distance square
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