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Introduction

© Flood forecasting in Japan usually means
nydrological simulations using observed rainfall
oy weather radars or raingauges, it doesn’t
m_ealltn”hydrological simulation using predicted
rainfall.

© One reason Is that Japanese river catchments
are quite small (~10000km?). It is hard to predict
localized torrential rainfall in the right place at
the right time.

© Our purpose Is to examine the potential of
regional ensemble prediction system with
convective scale data assimilation for flood
forecasting in Japanese small river catchments.
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Examined eve_

© Northern Kyushu Island suffered localized torrential rainfall and
resulted flood disasters on July 2012.
© Maximum 108.0 mm/hour, 507.5 mm/24 hours at Aso-otohime site
broke the record.
© The resulted river line flood and mudflow caused 34 casualties and
economic loss of $2 hillion.
© This torrential rainfall occurred before dawn. The prediction of
torrential rainfall is crucial to mitigate the disaster.

o We attempted ensemble prediction by WRF-LETKF (Local
Ensemble Transform Kalman Filter) and following ensemble flood
forecasting for this event to examine its predictabllity.
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Raingauge and

Rainfall 15z11-00z12Jul.MLIT Radar
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®Rainfall were mainly in 17-22UTC 11 July s
(02-06LST 12 July) before dawn.

®Radar analysis shows concentration of
rainfall in a limited area.

®Rain system went passing eastward
once after another.
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WRF model d

Terrain Height
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o

o

o

WRF-LETKF design (S

Initial and boundary conditions were by JMA-MSM with NCEP-GFS (50hPa, soil) with
lateral boundary perturbation (downscaling of JIMA weekly ensemble forecast)

Assimilated data: PREPBUFR (U, V, T, Q, PS)+AMeDAS (T, U, V, RH)+GPS PWV

hourly, o
51 members

Jul.9 Jul.10

=200km/50km for 15km/3km mesh, multiplicative inflation factor is 10%.
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LETKF analyst
Radar analysis
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33 hour forecast (

Operational (MSM) MSM downscaling

Ensemble Mean Probability>50mm/h
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Torrential rainf

and Radar 21z11JUL2012

‘Radarobs

338N

E3.6N

333N

33N

327N

324N

32N

31.8N

315N

F1.2N

Z0.8N

128.5  129E

GrAlS: COLA/IGES

129.56  130E  130.5E 131E  131.5E 1326 132.5E

140

126

112

a8

24

70

56

42

28

21Z11JUL2012 UV rain

338N

F3.6N

333N

33N

327N

324N

321N

31.8N

315N

F1.2N

Z0.8N

A . P PR e [
e e t z,}.?)
15 :,f:,\ ,'myi‘ém &y
32 i
e

FIS A v

' fﬁyywrg

A AT SR A e D/’/'/'/'//

/')g‘/'/‘/'///’/'

AP VA A T s o S P A

TSRS AT
|

1285 129E  129.5E 130E  130.5E 131E  131.5E 1326 132.5E

20

21Z11JULZ2012 UV.rain

336N

333N

33N

327N

224N

321N

31.8N

315N

312N

09N

#034

T g RIS

A : .

A AR TP A

A AL AL P p T 1

AN AR . iﬂ}}'/

ST ﬂ@ /( \’j///’// 7

P P A j;j///////
/

P A A
ARSI SSS T ARSI TATT

T Ty T Ty

T T T T T T e
R e T TR, T

128.5E 129E  129.5E 130 130.5E 131E  131.5 1326 132.5F

20

140
126
112
a8
84
70
56
42

28

140
126
112
98
B4
70
56
42

28

ﬁ‘ ICHARM

9



Catchment avera
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Streamflow

© Rainfall-Runoff-Inundation (RRI) model Shirakawa catchment (480 km* )

Input Subsurface + Surface

Output

Rainfall 1D Diffusion

in River

Discharge

W. Level

Land Cover

L

2D Diffusion Inundation

in Catchment

Cross Sec.

Vertical Infiltration

© The streamflow simulation using predicted rainfall couldn’t reach observed
discharge.

~ Rainrate Discharge
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_Large rainfa
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_Large rainfa
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Translation \r

o We translate accumulated rainfall pattern to find
possible extreme rainfall in the catchment area within

a range of 45km. A

Predicted rainfall

Catchment

which has maximum

rainfall amount in the

catchment Qo
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Translate rainfall and Dischange =" "=
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Translated rainf_
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© Ensemble weather prediction by WRF-LETKF and
ensemble flood forecasting were carried out to examine its
predictability for 2012 Northern Kyushu flood event.

o EPS with 51 member, 15km/3km resolution predicted
probability of extreme rainfall, which operational forecast
couldn’t predict. However, it couldn’t predict possibility of
the flood. It is still hard to predict rainfall in the river
catchment of 480km®.

o Translating each member of EPS rainfall could eventually
predict the possibility of flood.
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