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Victim numbers (1945-2012) 2011 Great Eastern
Japan Earthquake
and Tsunami
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Note here that neither extremely heavy rainfall events causing serious flooding over a huge are r,
landfalls of record-setting intense typhoons have not occurred in mainland Japan for more than 50 years.



Others 1263 Victims (2004-2011)

2%

1,263 victims in the eight years from 2004 to 2011
(excluding those from 2011 Great East Japan

Earthquake and Tsunami) 653 Victims

Volcano
0%
Earthquake,
Tsunami

Over 50% (653) of these 1,263 were o«
related to heavy rainfall and strong wind.

514 Victims

High Waves

3% _
Strong Winds L
8%

Inundation,
Storm Surge
26%

Over 80% (514) of these 653 were related to
heavy rainfall (Ushiyama 2013).

Sediment Falling and
Flow, Land Drowning in
Slide River, Brook

7% 20%

Heavy rainfall. a major target




NDELR « FRIEAM

Observation & Analysis

Soil Water Index

Rain-gauge

o intensity
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Warnings and advisories
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Modified Saito (2012)

Forecast accuracy
Limit of deterministic forecast
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NODER « FRIFMr (BEER)

Modified Saito (2012)

Forecast accuracy
Limit of deterministic forecast

Improved — Improved Extrapolation
Observation

and Analysis
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Very Short-range Forecast
of Precipitation (QPF)

Mesoscale NWP model
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NODER « FRIFMr (BEER)

Modified Saito (2012)

Forecast accuracy
Limit of deterministic forecast

Improved —— o . 7 Extrapolation
Observation

and Analysis

~ Improved Very Short-range
.7~ Forecast of Precipitation (QOPF)

— Enhanced NWP model

Cloud resolving model

and data assimilation

~ Reduce the gap

N between nowcasting
and NWP by advanced
model and high-
resolution data
assimilation
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Raingauges

® JMA Radars: 20
A\ MLIT Radars: 26

o JMA: 1,300

o MLIT (Ministry of Land, Infrastructure, Transport and Tourism). 3,500
o Local Governments (Prefectures): 5,800
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[fEKFGFE F¥r] (QPF) (DNE
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Score

Improvement of JMA’s QPF performance
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- 5-km x 5-km grid
- 1-h rainfall amount for T+2h~T+3h
- min (Ro/Rf, Rf/Ro)

only cases where Ro+Rf >= 20mm
|

2010

2015

Example of techniques:

motion vector
é
r E

motion vector
for heavy rainfall area

Heavy rainfall area is moved based on a
motion vector calculated separately from

general rainfall area.

Developing and decaying trends of heavy

rainfall area are considered to calculate
motion vectors.
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— HPC_upgrade — Enhancement_on_forecast_model —Introduction_of_new_observation
—:Enhancement_on_DA_system —:Improvement_on_observation_usage
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LEHTENE (20145 85208)

Surface Analy3|s 3-hour precipitation

21JST 19 Aug 2014 e
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Vertical section of RH (132E)
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Soil Water Index, Inundation Index, Flood Index
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Rainfall-amount analysis and prediction

QPE/QPF
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Storage and runoff calculation
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calculation
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Effective rainfall prediction does not necessarily represent
successful judgment of whether or not disaster will happen.

@ : at least five houses inundated above Japanese elevated floor level
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maximum 24h rainfall flood index (concentrated catchment flow)
meteorological hydrological

JMA proposes the use of hydrological indices better correlated with the
occurrence of natural disasters than meteorological indices.
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