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Abstract Extreme rainfall that occurred in Beijing on July 21, 2012, was the most severe rain event of a 61-year history
in that region and caused significant damages. National Centers for Environmental Prediction (NCEP) reanalysis data
shows that interaction among Typhoon Vicente, the subtropical high (SH), and the southwesterly monsoonal flow (SMF)
played an important role in this rainfall event. In a process known as the moisture alteration effect of a typhoon, Vicente
received moisture from the SMF, which was transported to the Beijing region through the southeasterly flow. To verify
this effect, the rainfall event is simulated in this study by using the Weather Research and Forecast (WRF) model with
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three nested domains and a finest resolution of 3.33 km. The control experiments effectively reproduce the distribution

and intensity of the rainfall and moisture transport. The results of a sensitivity experiment excluding typhoon Vicente,

which is conducted to determine its impact on the extreme rainfall, reveals that approximately 50% of the rainfall can be

attributed to the storm. Further analyses of column moisture flux from the sensitivity experiment suggest that more

moisture was transported to Beijing through southwest flow that from the southeast. This transport from the southwest to

typhoon Vicente and then to Beijing disappeared, which corroborates the moisture alteration effect of the typhoon.
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Fig. 1 Observed 24-h accumulated rainfall distribution from 0000 UTC 21 to 0000 UTC 22 Jul 2012

hgt_uv_850nPg00221JUL2012 (b) hgt_uv_850hnPg12221JUL2012
~ *‘\t\\\\\\rv;’ 1:\.o.. ,;A,.,/ T4 Vb A4ﬁ:/rlr! )‘:v ,’::\.\ 10-58-1
PRI G TR N TR T T
AN SE AR N ST B ST S DI St SRS R - NN
3 ot V) D am N e e B o
RTINS DA e Vit
4ON_‘;»:,\\;/~\\\ \\‘ o > 1
R
= >/t —5.2
30N -
—7.8
20N -
I - r I~ —10.4
10N - R 10N -
EQ W*I*"""\' . t \'A\d'l’("*"*~«21\:\x4 EQ : g | "]x\\~w4gl/k —12.8
90E 1056 120€ 1358 150E 90E 105E  120E  135E  150E
20ms’! 20ms’!

hgt_uv_ 500hP000221JUL2012 hgt_uv_500nPa12221JUL2012

ms’!
50N 1 50N 1
25
40N 1 40N +
30N A 20 30N
ZON 1 20N
15
. >~ \ 7, ~
j et | |/ AL £
10N " ﬁgﬂi ,/;/ /Wﬁ 10N
\ L)%Z \ f)(/ /// ) \\ T ]
s %/\ P /””%‘A‘ 10

EQ EQ

90E 105E 120E 135E  150E 90E 105€ 120E 135E 150E

2 201247 A 21 H 00 (a) 700 hPa ﬂiﬁu& 850 hPa #UE (W15, Mfr: 10°s™), () 500 hPa mifEHy (SELk, Hifi: dagpm). K7L
M (W1, K¥ 10ms™), REPIFEAREXE: (b (D [/ (. (o), {HXl20124E7 21 H 121
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