ship between the VAD wind and orographic
ginfall of southwestern Taiwan induced by

typhoon circulation
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on Motivation

m More understanding on orographic
heavy rainfall that cause damage.
3hr > 200mm
ohr > 400mm
12hr > 800mm

Each situation means different disaster
scale !

m FAQ: The heavy rain will persist how
many hours ?
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Landslide and debris flow
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total rainfall =

-

R = E(wq).
Water
content

W = Wy
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[l Orographic heavy rainfall

|
R L =R Joat sedkxd B i Bk Tt B
P = RD > P =ENy Vh + wuy)gL,lec,.
TABLE 1. An estimate of the contributions from some common mgredients.
NLLJ Mountaimn W Max CAPE
(Um slope q Index (synoptic ramfall (Tke 1)
Event m s) (8h/8x) (g ke )/ [U(6hiéx)g] system) rate (selected)
Big Thompson, CO 125 0.025 16 St Trough 915 mm day! 2526
[305 mm (4 h)-1]
Rapid City, 5D 125 0.020 135 344 Trough 1143 mm day* —
[381 mm (4 h)~'] (<<2180)
Fort Collns, CO 10 0.021 13 2.1+ Trough 519 mm day* 628
[259 mm (6 h)~']
Madison County, VA 125 0.025 16 50+ Trough 600 mm day! 286
Vaison-la-Romame, 15 0.027 15 6.1+ Trough 300 mm day* 2662
Franee
Piedmont, Italy 13 0.033 11 47+ Trough 250 mm day! 212
South Ticino, Switzer- 10 0.033 93 1+ Trough 260 mm day* 383
land [130 mm (6 h)~1]
Lago Maggiore, Italy 125 0.033 115 474+ Trough 300 mm (36 h)! 90
(IOP2)

* Plus signs indicate that the index may be higher with the addition of w, . associated with an approaching synoptic system.
Lln Y_L (2001) IAmana1 Hppiiea esearcaLaboratories = ©



#  Morakot typhoon (2009)

8% 8p 20:00 LST

RCCG200908081206_ppi_da01

38337383888

Past 24 hours
08/08 08:00 ~ 08/09 08:00 LST (2009)

A5 K5 45 35 25 45 A 5 1 25 34 45 55 65 . ' '
National Applied Research Laboratories
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an Mei-Yu front (IOP#4)

SOWMEX/TIMREX Nagoya Blue Radar
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Morakot typhoon rainfall

(@) max. hourly rainfall (b) max. 12 hour rainfall :) 95 hours total rainfall
136 mm 965 mm 2767 mm

ey

0.5
Mazimum 12 hour rainrate in 95 hours uij
OEO6 0800 ~ 0RO 0600 LST (200%) 0

Maximum 1 hour rainrale in 85 hours
QRO D600 - 010 06:00 LST (2009) ]

Accumulated 85 hours
OLOf OB:00 - R0 0600 LST (2009)

~8gEESEEEEEE

Fig. 1. Rainfall statics of Morakot typhoon in warning stage (95 hours) using surface
raingauge network: (a) maximum hourly rainrate; (b) maximum 12 hours
accumulation; (c) even total rainfall.
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Average rainrate (mm/hr) vs. Average Wind (m/s)
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m Does the upstream rainband common
occur for other typhoons ?

m Are all upstream rainband associate
with strong and deep westly wind ?
(still iIn working no answer this time)
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2009 Morakot

upstream horizontal rainband persistent more than 31 hours
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2007 Krosa

upstream horizontal rainband persistent more than 15 hours

CWB QPESUMS COMPOSITE REFL
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2005 Haitang

upstream horizontal rainband persistent more than 15 hours

CWB QPESUMS COMPOSITE REFL
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on 2005 Talim

upstream horizontal rainband persistent more than 12 hours
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26N

2 4°N

227N

20°N

b5

50

45

40

35

30

2r

20

2005/08/31 17:30 UTC 2005/09/01  01:30 UTC
oS oS |
about 1600 UTC apeear\t‘bs feature ! about 04
‘ 118°E 118°E 120°E 122°E 124°E T8N 118°E 118°E 18

‘f-?..64-e\-@##faﬂéiv}#@&o\ﬂé-@#&éo

& < & & &

lananal Hpplied Hesearch Lavoratories —— ° ~



28°N-

26°N

Use the similarity to bulld conceptual model
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Average rainrate (mm/hr)

Morakot
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e RainvsWind | *e
—— Slope = 1.521, Correlation = 0.8817
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Wind component U (m/s)
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an Morakot, Haitang

U (0-3 km) vs. Rainrate
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Rainrate (mm/hr)

o))
o

Morakot, Haitang and Talim

Wind speed vs. Rainrate
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Rainrate (mmv/hr)

ol Linear Regression Model

-
Use the Morokat typhoon data to build a
Rainfall Prediction Model
R (mm/hr) = 1.756 x U(1-3km) — 4.16
P h R RIFHF LS BERL R EIEREE
Rainfall Prediction Model (Morakot) Rainfall Prediction Model (Haitang)

65 ] 65
60— Observation Rainrate 60—
55 55—

R ] Observation Rainrate
50 50
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45 - \“\\\ 45 - Prediction Rainrate
40 40
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20| 20-
15 ; 15—;
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Time Series (hour) Time Series (hour)
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Predict Rainrate (mm/hr)

ol Linear Regression Model

Use the Morakot regression model to predict Morakot and
Haitang typhoon, it is very good for Morakot but not so good
for Haitang

TEIF F P 5 %3 (R =0.879) A F kL (R =0.545)

Rainfall Prediction Model (Morakot) Rainfall Prediction Model (Haitang)

— Correlation Coefficient = 0.5449

— Correlation Coefficient = 0.879

L O ) L o o 0—+— — — T ™ —r— —r— .
5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35
QObservation Rainrate (mm/hr) QObservation Rainrate (mm/hr)
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U (1-3km)

RimREA-tREEZEVADAESE
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Recently try to build a multlple

regression model with U, Divand

~ reflectvity
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div (x107°s™")

Div (1-3km)
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R(U, Div) and R(U, Z) are not
successful, due to the bigger
spread of the new variables
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7. Observation in Plannlng
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Orographic Heavy Rain Obs. (A%
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Orographic Heavy Rain Obs. (
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wrBb ek % & B (9/18~9/20)
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summary

1. Heavy orographic rainfall need a strong upslope wind

2.

3.

that perpendicular to mountain and need the pre-exist
convetion (line or cells) in the upstream side.

Typhoons in northen part of Taiwan can form a
convergence zone In the southwest part of Taiwan.

The Linear regression model that use the U(1-3km) can
predict the average rainfall amount not too bad, the
Multiple regression model not improve anymore.
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Thanks
for your attention
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upstream rainband vs. typhoon main rainband
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