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An overview on the research of typhoon rainfall distribution
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Abstract Typhoon rainfall rate and distribution are the two major components in the operational typhoon
rainfall forecast. The distribution of typhoon rainfall is mainly affected by three factors: 1) typhoon inner
structure; 2) peripheral atmospheric circulation and systems; and 3) underlying surface topography. The
rainfalls inside typhoon circulation are grouped into five categories including eyewall rain spiral band
rain small vortex rain inverted trough rain and shear line rain. Typhoon—associated rainfall outside
typhoon circulation are divided into squall line rain ( about 600 km in front of typhoon center) typhoon
remote precipitation ( TRP  about one thousand kilometers away from a typhoon) and downstream-effect
rainfall ( several thousand kilometers away from an extratropical transition typhoon) . This paper reviews
research progress on the impact of the three factors that may affect typhoon rainfall the features and
formation mechanism of the above different types of typhoon rainfall which could be helpful for typhoon
rainfall operational forecast.
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Fig.1 Factors that affect typhoon-associated rainfall rate and distribution
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Fig.2 The Foshan tornado and its parent supercell characteristics caused by Typhoon Mujigae( 1522) on 4 October 2015. Adapted

from reference 1
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Fig.3 The formation of a squall line in front of a typhoon

Kammuri( 0809)

6

CAPE 0

3.2
( typhoon remote
precipitation TRP)
- TRP
14. 7% TRP 7 .
TRP N - TRP
Pre rainfall events( PRE) .
TRP !
o 6—9 7.8
TRP. TRP
2d o
TRP
0 TRP
TRP
( Y 4) 7. Songda ( 0419)
1 200 km
8
Songda
o Vicente ( 1208)
“7 217 ’ o Vicente
2012
7 21 o 850 hPa
5) Vicente
. TRP
o Vicente ’
Matsa( 0509)
o Matsa 2005 8 4 5
TRP
12 h 100 mmo Matsa
1 TRP .
TRP
TRP o
TRP TRP



37

4

90 T 120 130 140°E
TRP( a) TRP( b)
= 6x10°% + cm™ +s7") (

7

= S

90 110 120 130

( 300 hPa;

140°E

1 -1

(10%g c em™ e s

) o

Fig.4 Comparison of water vapor transportation between TRP group and No TRP group( TRP group can transport moisture to farther
region while No TRP group can not) . Adapted from reference 7
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