2nd SOWMEX/TIMREX Science Workshop

www.ncdr.nat.gov.tw



A

NCOR

=

motivation



loss increase In last two years
—

NCDR

event max. rain rate total rainfall evacuation deaths
REEESE el ae BETEE
BESH BATEREE (mm/hr) s e =
90.7.28 147 757 4
= EaE TCERE L {EE EEEREEd
90917 142 1,462
TR B M WA E L L
167
93.6.30 2,005
[EEpitt 15 -l 9,500 41
SEHRE 5 — LItk [543 et
94.7.18 177 2,124
R B SEE = HPI4D R — P4 1,208 15
766
9491 119 y
— - EiERRE 1,207 5
E=FIEE EEENEL LI
aQ5.7.12 a5 1,012 409 3
EHETRE EEkEEEE R =1hPg
122 1,399
96.08.16 .
EEREFH RERIERH 2531 1
iREsE E
¥ ,U
E&‘ggﬁﬁ N T P L oy Ll 179 26
e 378
1608
;;‘%9%% ﬁﬁﬁ?ﬂ]ﬁ% AEATL 1987 22
‘ =3
o 1395 3060
Eiﬂ%ﬁﬁ:ﬁl = et 3= e n P B8 | | 40 24,950 698
SR 18 IEEN

18 %
L ED

+
&
i
)
s

7

Al

5B
E X
fa =
AN



e L REEVE A B R AR R E 2 (1/2)

R R AR E2,965mm (T E.L)
From: Central Emergency Operation Center report 4



R e Fd e e S

entral Emergency Operation Center report




B RABKRE




.I: e ":._r..l-.‘ s x ¥ o
A = ~ - B 3 g ¢ kR 2 UAV

o KRFHELR SRR T AL BN ARAT

o UKL R

c TR P B AP

o LT 238 A k¥ 186 A 31




o R E ML G RN B BT AT BT BR &
o M EIRIE
« BRPEHA30F
JBT29A R HE3A 33







Al
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heavy rainfall
orographic heavy rainfall
how much we known ?



‘ heavy rainfall (A

total rainfall=rain rate x duration
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| orographic heavy rainfall 44
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BT = P e 5o T T
P = RD > P = EV, Vh + way)qL.lc,.
TABLE 1. An estimate of the contmbutions from some common mpredients.
NLLI Mountain W, Max CAPE
(Um slope q Index (synoptic ramnfall (T ke 1)
Event m 5) (6h/éx) (2 ke~t)f [U (&hléx)q] system) rate (selected)
Tarwan 1999 100 0.033 21 6.9 No 200 mm day* 2099
Tarwan 1959 115 0.033 .. 121 No 500 mm day* 2406
Japan 115 0.020 19 6.7 No 150 mm day* 1149
Big Thompson, CO 125 0.025 16 ST Trough 915 mm day~! 2526
[305 mm (4 h)-!]
Rapid City, 5D 125 0.020 135 34+ Trough 1143 mm day™* —
[381 mm (4 h)™'] (<<2180)
Fort Collms, CO 10 0.021 13 2.7+ Trough 519 mm day™* 628
[259 mm (6 h)~']
Madison County, VA 125 0.025 16 50+ Trough 600 mm day* 286
Vaison-la-Romaine, 15 0.027 15 6.1+ Trough 300 mm day! 2662
France
Piedmont, Italy 13 0033 11 4.7+ Trough 250 mm day-? 212
South Ticno, Switzer- 10 0.033 93 31+ Trough 260 mm day* 383
land [130 mm (6 h)-!]
Lago Magpiore, Italy 125 0.033 115 474+ Trough 300 mm (36 h)-! 90
(IOP2)

* Plus si1gns mdicate that the index may be higher with the addition of w_, associated with an approaching synoptic system.
Lin Y.-L. (2001)
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Questions 1 7 VA/AN
———————

* Does all strong westly wind cause
orographic heavy rainfall in south-west
part of Taiwan ?



Morakot typhoon (2009) AA
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Mei-Yu front IOP#4) 44
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orographic rainfall (IOP
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Questions 2 ? A
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* Is there any other information such as
reflectivity pattern that can indicate that
there will occur high rainrate in the
mountain area ?



2009 Morakot VAN
———,

upstream horizontal rainband persistent more than 31 hours

CWB QPESUMS COMPOSITE REFL CWB QPESUMS COMPOSITE REFL
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Questions 3 ? VA/AN
———————

* |s the upstream rainband common for
other typhoons ?

 |s upstream rainband associate with
strong and deep westly wind ?



2007 Krosa VAN
———,

upstream horizontal rainband persistent more than 15 hours

CWB QPESUMS COMPOSITE REFL CWB QPESUMS COMPOSITE REFL
2007/10/06 11:30 UTC 2007/10/06 20:00 UTC
w0 T w0

R - R

28°N

28°N 95

50

45

26°N p i b 260N
e 40

_____
T

35

24°N

24°N

; .
-
NNNNNNNNNNNNNNNNNNNNRNNRNENSEE S
g

WW 25
299N 22°N ® 13 2 = 3 3 e = = wm e e 1 mzo
200N ) \ 20°N E
uﬂ ) E
o = ;
about 0700 UTC apyeagﬂjy feature ! | about
18N 11B°E 118°E 120°E 122°E 124°E 18N 11B°E E

l-d’-'-"-f’-’-ﬁ'@@6’,#{--&‘,‘9@4’9‘4‘4’@4‘@@6’

- e = e



2005 Haitang A

\ NCOR

upstream horizontal rainband persistent more than 15 hours
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2005 Talim VA/AN
——

upstream horizontal rainband persistent more than 12 hours

CWB QPESUMS COMPOSITE REFL CWB QPESUMS COMPOSITE REFL
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Conceptual model
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CWB QPESUMS Composite 3D Refl X Cross
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CWB QPESUMS Composite 3D Refl X Cross
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conclusion VAlaN
=

We need collaboration to
develop a robust forecast
system for (orographic) heavy
rainfall.
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