2011 International Conference on Climate Change, Howard (
Service International House, Taipei, Taiwan (2011/12/C

Climate change impact assessment on Japanese extren
hazards and a basic proposal heading to adaptation

Eiichi Nakakita

Disaster Prevention Research Institute, Kyoto
University

.& KAKUSH‘IN




Alm
Im
ATy

Outline

nact of AGCM20 on extreme events climate
pact assessment in Japan

nical climate change assessment on disaste

environment in Japag projection of change
In design value

A Heading to adaptation :importance of taking
WOrst case scenario into consideration

/ KAKUSHIN
A



Outline

A Impact of AGCM20 on extreme events
climate impact assessment in Japan

A Typical climate change assessment on disaste
environment in Japag projection of change
In design value

A Heading to adaptation :importance of taking
WOrst case scenario into consideration.

’Q KAKUSHIN
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Participating groups and their studies

¢ Long-term global environmental projection

with an earth system model
- Frontier Research Center for Global Change (FRCGC) et al.

& Near-term climate prediction
with a high-resolution coupled ocean-atmosphere GCM

- Center for Climate System Research (CCSR) of the University of Tokyo et al.

& Projection of changes in extremes in the future
with super-high resolution atmospheric models

- Meteorological Research Institute (MRI) et al.
- Disaster Prevention Research Institute (DPRI), Kyoto Universit
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Program structure
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Projection of the Change in Weather Extremes .2

Using Super-High-Resolution Atmospheric Models  «axusuin
in the KAKUSHIN Program

Akio Kitoh (MRI/IMA), Shoji Kusunoki (MRI/IMA), Elichi Nakakita (DPRI/Kvoto-Univ.),
Kunivoshi Takeuchi (ICHARM/PWRI)
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Points in climate change assessment o
Japanese hazard

AThere are various types of hazards that
bring disasters.

A Spacio temporal information with high
resolution Is required for representing
reasonable river discharge in Japan.
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Features of Japanese River(1)
A Short length and steep slope.

L 5

Height from sea level (m .
1600 & The Rhine R!

L JyoganjiR. | -

, Bl ShinanoR. .r" . Colorado R.

.-*""'..i:--""f

| itaami“F.Q & Mekong R.

Distance from river mouth (km)
AKUSHIN

S R TR TPy . - |



Features of Japanese River(2)

A Large peak discharge, short duration
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Importance of temporal resolution of rainfall data
in calculating river discharge

- Comparison of simulation results for hourly and daily rainfall data
in rainfall runoff model
- Yodo river basin Hirakata water stage stn. 7,281km?
+d _LIJnddetr-estlmatlon of peak flow up to 50% when we us
al ald.
i \R;E HAVE TO CALCULATE RIVER DISCHARGE US
HOURLY RAINFALL DATA.
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Projected typhoon by GCM20
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It is the typhoon resolving output from GCM20 that has
realized the impact assessment on Japanese river regime
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Spacig-tempral scale
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A Impact of AGCM20 on extreme events
climate impact assessment in Japan

Typical climate change assessment on
disaster environment in Japan projection of
change in design value

A Heading to adaptation :importance of
taking worst case scenario into
consideration.



Prediction and evaluation of disaster environment in Japan
DPRI / Kyoto-Univ.
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Minimum Target of DPRI

nterpletation of GCM output
Precipitation
_and slide and Debris flow
Mainly western Japan
River discharge
Japanese major large river basins (with fine resolution
All Japanese river basins (with medium resolution)
A Storm surge and wave
Tokyo, Ise (Nagaya) and Osaka Bays, Global
A Damage by strong wind
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Characteristic of projected typhoon
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Probabillity of typhoon attack for 100yrs

0.1 0.1
- _|Osaka (present F _llIse (present)
OS Clka E' ay ........... pdf (prese nt) I S e |3 _-V ........... pdf (prese nt)
0.08 | |Osaka (future) 0.08 Ise (future)
5 —— pdf (future [\l —— pdf (future
> f\ i pdf ( ) > | pdf ( )
= 0.06 e = 0.06
o) Rk Q T
@®© SHIRE © S
o 14 ¥o) L
O 0.04 il o O 0.04 = i
= ENH VY = £
a sl e aB AriiRL
v At
0.02 EARIERNER 0.02 i .
{1111 LA T,
0 JZ N B 0 L NG [
0 20 40 60 80 100 0 20 40 60 80 100
Number Number
O U [ S ——— 0.05
*: | | Tokyo (present) . | Taiwan (present)
TO ) 0) Ba.y """""" pdf (present) TaIW(:In ---------- pdf (present)
0.08 11 | Tokyo (future) 0.04 __|Taiwan (future) |
':‘1‘ — pdf (future I — pdf (fut
> i¥ pdf ( ) - u\ pdf (future)
= 0.0 A = 0.03
Qo 31 TER o ;
@© :.-,K © i
Q q 0 D 1 1
O 0.04 4 O 0.02 i
S ] P - :
- HIT a M : i
0.02 i 15 0.01 ! REARN
L 1 1 3l
. ! % DPRI-KL
H T,
0 Al NS 0 J} ﬂl ,.411 1,'*.
100 0 100 200 300 400 {IN

Yasuda et al(2009, Kyoto University.




P bility of f 00
ropaplility or center pressure 10r 1 YIS
0.08 = 0.08
Eonnd OS@Ka(present L se(present)
001- Osaka Bay |- pdfpreseny oot ISE@ Bay | di(present)
y y pif(p
0.06 [_]osaka(future) 0.06 [ Tise(future)
- — pdf(future) ' —— pdf(future)
£70.05 : £ 0.05
_g 0.04 _c% 0.04 :
ol | Q
© 0.3 AT 2oos e
* 0.02 AT T o0 SHE
>920hPa 1| | | [ >920hPa || [T
0.01 (/'\ N 0.01 e =
0 =il 0
880 900 \sal_zy 940 960 980 880 90 940 960 980
Central Pressure [hPal Central Presstire [hPal
0.08 0.05 ----------
. f ... Tokyo(present) ... Taiwan(present)
0.07+ T, BAavs | - I D
pdf(present) pdf(present)
0.06 OKYO B: y [JTokyo(future) 0.04 Ta“_l’\_/an i s 1| ] Taiwan(future)
' —— pdf(future) L% | —— pdf(future)
> ) : —
£'0.05 £ ;
< 0.04 = § U
s L R
© 0.03 LT o Y A
o Is oS o
0.01 /7 N\ /‘~_ _l ! / 3 YPRI-KL
0 e e B 1101100110 L2 C /

N ) . 980 880 900~ 920 940 960 980 SHIN
Yasuda et a|(2009, KyOtO UﬂlVGfSlty. - Central Pressﬂre [hPa] T




Increase in Number of localized heavy rainfall
duringBaiu season in 25 years
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Total rainfall versus maximum hourly B 7§

Top 20 data of total rainfall and
maximum hourly rainfall from
Takeda City, Oita, Japan
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Projected changes in total and maximum hourly rainfall in Japan
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Increase in land slide risk
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Design valuéor river discharge and storm surge

Range for disaster mitigation
(including critically large scale
disaster)

First, change in the design valuf

Design value is focused on

return value

Range for disaster prevention
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Introducing reservoir operation models Into
U/ distributed runoff model

DPRI-KU System of distributed runoff model

Reservoir operation model
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Impact Assessmenthan RiVRE ReginF@od)

Annual Max. Discharge
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Impact Assessmenhan RivVer Regindeught

[Drought Discharge: The 35%argest daily discharge in a yeaﬂ
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Possible changes in the number of floods requiring dam operation
and emergency dam releaserodo River)
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Tachikawa et al., 2008, Kyoto University om0

Influence of changing in snowfall and snow melt

Mogami River: Japan seaside in Tohoku
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100 years return values of Storm surge
(deviation from the average year value)
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Change In building risks by wind
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There is high uncertainty in
projected design value

Range for disaster mitigation
(including large scale disaster)

. = e e Projected design value
projecteddesighvalue

It is almost certain that average

Design value of design value would increase.

by return value

Range for disaster prevention
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Uncertainty inherent to GCM projection
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Accuracy of estimated annual max. discharg

Accuracy of 100 years return value (Jackknife method)
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Schematic of
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High uncertainty:
extreme events

Jackknife GEV

450 ' ! ™ Obs. ] |flood, land slide
400 } : | '
Model A Raturn value cai

50 } Model B

NONbe used as

Low uncertainty: :
Y-800 Desion level

agriculture,  poo |
water rescgirce -

Model A

| _. ops.[{Can RCM reduc
- |{the uncertainty

Return value carf29 .
land pias?

be used as desigh®0
level 50 |

0

0 20 40 60 80 100 120

G

KonoshimaandNakakita(2010) Q/ KAKUSHIN
- Innovative Program of Climate Change Projection for the 21st Century — CARRRRRARRRRR  RRRRRRRROET )




Alm
m
ATy

Outline

nact of AGCM20 on extreme events climate
pact assessment in Japan

nical climate change assessment on disaste

environment in Japaiprojection of change in
design value

Heading to adaptation :importance of taking
WOrst case scenario Into consideration

‘Q KAKUSHIN



There iIs high uncertainty Iin
projected design value

A We are almost sure that average of design value would
Increase.

A However, projected increase in design value is merely rough
estimation,

A because the worst case typhoon for a specific river basin
may not be realized (computed) in a single projected time
series.

A Therefore, it is very important to estimate river discharge
when worst case typhoon would pass through, even though
we cannot estimate return period.
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Track and wind speed
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Probable maximum
Wind speed
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Track and precipitation
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