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Abstract After the landfall in Fujian Province on 14 July 2006 Severe Tropical Storm BILIS ( 2006)
moved westward producing heavy precipitation in many provinces including Fujian Zhejiang Hunan
Jiangxi Guangdong and Guangxi. Its long duration on land wide range of impact and strong intensity
of precipitation are extremely rare in history. The precipitation induced by BILIS mainly has three extreme
value centers corresponding to three stages of precipitation respectively among which the second stage
is the most prominent. The rainstorm amplification occurs at the border of Hunan Jiangxi and
Guangdong provinces causing serious floods. To get a more comprehensive understanding of the process
the paper reviews the research on mechanism of the extreme precipitation induced by BILIS from the

following 5 key aspects including favorable large—scale situation mesoscale system topography cloud
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microphysical process

and diagnostic analysis of dynamic factors. Finally

the differences in the

mechanism between the extreme precipitation induced by BILIS and other extreme precipitation cases and

possible further researches on BILIS are discussed.
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Fig.1 Track ( a) of Severe Tropical Storm BILIS ( 2006) and changes of its maximum wind speed ( dashed line
units: m ¢ s~') and minimum air pressure ( solid line units: hPa) at the center ( b) ( Credit: ZHOU et
al. ™)
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Fig.3 Observed precipitation ( shaded units: mm) induced by BILIS ( 2006) from 12: 00 UTC 13 to 12: 00 UTC 14 (a) from
12: 00 UTC 14 to 12: 00 UTC 15 (b) and from 12: 00 UTC 15 to 12: 00 UTC 16 (¢) July2006 ( I 1 and I denote
the centers of the three stages of precipitation; the locations of the storm centers at the starting and ending times for the three
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Fig.6 Distribution of precipitation from 00: 00 UTC to 06: 00 UTC ( a; shaded for topographic height) and circulation field at 925
hPa at 00: 00 UTC 15 July 2006 ( b) ( Credit: WANG and HU * )

2.4 ( 7):
“« ” . . ( Pracw)
REN and CUI’
( Pgmlt) %

“« ”»

Ze MR A K VR AR IR 1 5
K
Rk
7 “ ”(0604) ( Cnd Psacw

Pracw Pgmlt Dgacs
; REN and CUI 7 )
Fig.7 Flow chart of cloud microphysical cause of rainstorm amplification associated with BILIS ( 2006) ( Cnd for condensation of
supersaturated vapor to cloud water Psacw for snow accretion of cloud water Pracw for rain accretion of cloud water Pgmlt

for melting of graupel Dgacs for accretion of snow by graupel; Credit: REN and CUT 7))



3 “ ”(0604) 7
AY AY
66
°
“ ” «
»”
~
«“ ”
2.5 o
« ” « ”
N
°
« 2 : 1)
Y
. “« 2
1
“« 9 « »”
2 “ »
°
23 42
N 80° ~100°E
A)
o ~
38 67 “« ”
o AY
N N .3 7
AY A)
Q 8 « «
A) A) o
4 « 2]
1)
4 “
o
»”
°
? ?
) 3 “ ”
° !
0604
« ” « ”
~
« ”
Al A) o
[
? ? .
« ” ”
A)

113 ”»

“ ”»



cold air impact on rainfall reinforcement associated with

8 40
. Tropical Cyclone TALIM ( 2005) : 1. Impact of different
. cold air intensity J . J Trop Meteor 2013 19( 1) : 87-96.
16 FOLEY G R HANSTRUM B N. The capture of tropical
cyclones by cold fronts off the west coast of Australia J .
’ Wea Forecasting 1994 9( 4) : 577-592.
17 DIMEGO G J BOSART L F. The transformation of
Tropical Storm AGNES into an extratropical cyclone. Part
! 2001 25( 3) 10043 I I: The observed fields and vertical motion computations
2 CHENLS LIY CHENG Z Q. An overview of research I - Mon Wea Rev 1982 110(3) : 385-411.
and forecasting on rainfall associated with landfalling 18 HARR P A E_L_SBERRY R Lo HOCAN T F
wopical eyclones J . Ady Atmos Sei 2010 27( 5) Extratropical transition of tropical cyclones over the
967-076. western North Pacific. Part II: The impact of midlatitude
3 . M : 1080: circulation characteristics ] . Mon Wea Rev 2000
121433, 128( 8) : 26342653.
4 « . 19 KLEIN PM HARRP A ELSBERRY R L. Extratropical
I 2013 transition of western North Pacific tropical cyclones:
36(2) : 147157, Midlatitude and tropical cyclone contributions to
5 0604 « reintensification J . Mon Wea Rev 2002 130( 9):
7 I 2008 27(3): 2240-2259.
506-607. 20 FRANK W M RITCHIE E A. Effects of vertical wind
6 . ] shear on the intensity and structure of numerically
2017 40( 1) : 3-10. simulated hurricanes J . Mon Wea Rev 2001 129(9) :
7 RENC P CUI X P. The cloud-microphysical cause of 2249-2269.
torrential rainfall amplification associated with Bilis 21 ROGERS R CHEN S Y TENERELLL J et al. A
(0604) ] . Sci China Farth Sci 2014 57 (9): numerical study of the impact of vertical shear on the
21002111. distribution of rainfall in Hurricane BONNIE ( 1998)
3 9012 J .Mon Wea Rev 2003 131( 8) : 1577-1599.
J . 1997 13(2) : 173479. 22 CHENSY S KNAFF ]J A MARKS F D Jr. Effects of
9 vertical wind shear and storm motion on tropical cyclone
j . 2004 62(2): rainfall asymmetries deduced from TRMM J .Mon Wea
167-179. Rev 2006 134( 11) : 3190-3208.
10 23 “ T :
J . 2005 29( 1) : I 2007
9198, 33(5) :36-41 129.
11 . 24
. 2009 67(5) : 840-850. Bilis J.
12 ) 2008 26( 23) : 74-32.
J. 2011 69( 6) : 964-977. 25 “ 7
13 J . 2010 30( 1) : 93-98.
] 2012 23(6): 26 Bilis( 0604)
660-671. J. 2014 38(3):
14 MURE-RAVAUD M ISHIDA K KAVVAS M L et al. 563-576.
Numerical reconstruction of the intense precipitation and 27 Bilis( 2006)
moisture transport fields for six tropical cyclones affecting J .
the eastern United States J . Sci Total Environ 2019 2009 28( 1) :34-42.
665:1111-1124. 28 Bilis( 2006)
15 DONGMY CHENLS LIY etal. Numerical study of C /1



3 “ (1 0604) 9
2007: 317-321. 47 “Bilis”
29 Bilis( 2006)
I 2008 J. 2014 30( 1) : 45-54.
31( 3) : 369-380. 48 WANG L] DAIZ ] HE J L. Numerical simulation of
30 “ ” the relationship between the maintenance and increase in
J. 2011 heavy rainfall of the landing Tropical Storm BILIS and
69( 3) : 496-507. moisture transport from lower latitudes J . J Trop
31 I 1977 Meteor 2017 23( 1) : 47-57.
3(11):10-12. 49 “Bilis” ( 0604)
32 J.
J . 2004 24(2):113-117. 2015 39(2) :422-432.
33 10 50 .
J. 2005 31( 12) :39. “ ’(0103) “ (1 0604)
34 . J . J. 2012 35(2) : 175-185.
2017 40( 1) : 3-10. 51 WANGL]J LUS GUAN Z Y et al. Effects of low—
35 .1949 latitude monsoon surge on the increase in downpour from
J . 2019 38( 5) : 526-540. Tropical Storm BILIS J . J Trop Meteor 2010 16( 2) :
36 WU C C. Typhoon Morakot: Key findings from the Journal 101-108.
TAO for improving prediction of extreme rains at landfall 52 “ ”
J . Bull Amer Meteor Soc 2013 94( 2) : 155-160. J . 2011 30(2):122-129.
37 “15.8” : 53
J. 2015 73(3) :411-424. J. 2002
38 GAO S Z MENG Z Y ZHANG F Q et al 18( 4) : 393-398.
Observational analysis of heavy rainfall mechanisms 54 . “9608”
associated with Severe Tropical Storm BILIS ( 2006) after J .
its landfall J . Mon Wea Rev 2009 137( 6) : 1881-1897. 2006 64( 1) :5741.
39 GLEASON B EASTERLING D. 55 J.
J . 2001 2006 17(6) : 672-681.
17( 3) : 308-313. 56 “ 7
40 RENFM WANG YM WANG X L et al. Estimating J. 2008 27( 1) :37-41.
tropical cyclone precipitation from station observations 57 “ 7 MCS
J . Adv Atmos Sci 2007 24( 4) :700-711. J. 2009 35(4):11-19.
41 60 58
M . : 2011: 17-33. Bilis( 0604) J .
42 M . : 1980: 2008 24( 4) : 379-384.
25-32. 59 LIUCX JIANG X P FEIZ B et al. The influence of
43 .0604 “ 7 South China Sea summer monsoon on the rainstorm
J . 2007 33(5) :42-48. associated with the landfalling strong tropical storm BILIS
44 “ " ( STS0604) (0604 J . J Trop Meteor 2008 14(2) : 153-56.
c // 2007 60 “ 7
J . 2010 33(1):
2007: 501-506. 98-109.
45 61 “ ”
J . 2005 29( 1): J . 2012
91-98. 35(6) : 737-4745.
46 N 62 0604
“ ” J 2010 Bilis J .

2012 28( 4) : 433-442.



10 40
63 “ ” 2015 39( 3) : 548-558.
J. 2007 33( 8) : 40-46. 66 ” (12006)
64 0604  “ ” . 2018 42( 1) : 192-208.
2007 26(2) : 97-102. 67 . 2006 “
65 «“ " (0604) ” J . 2015 39(4):
. 747-756.



