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Climate change impact assessment of water related natural hazards in Japan
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Under the KAKUSHIN Program, Meteorological Research Institute (MRI) of Japan Meteorological Agency, Disaster Preven-
tion Research Institute (DPRI) of Kyoto University, and International Centre for Water Hazard and Risk Management (ICHARM)
of Public Works Research Institute (PWRI) have been performing climate projections for the near future and for the end of the
21st century using atmospheric models of unprecedented super-high-resolution. The climate change studies have been basec
a global 20-km mesh atmospheric general circulation model (GCM); emphasis has been placed on extreme events, includir
tropical cyclones and heavy precipitation during the East Asian summer monsoon season.

DPRI has been performing "Prediction and evaluation of disaster environment in Japan” with the sub-project title of "Inte-
grated assessment of climate change impacts on watersheds in a disaster environment”. One of the important subjects in t
sub-project is the interface between GCM and RCM, and various models on natural hazard. For example, MRI slightly change«
its GCM and RCM so that they could output hourly rainfall from GCM. It is the typhoon resolving output from the GCM that
has realized the impact assessment on Japanese river regime. Namely, GCM with the super-high spatio-temporal resolutions (
km-1 hour) made it possible to evaluate extreme hazard (ex. Max. discharge) in Japan. (However, we must make sure that th
does not mean that we can evaluate the changes in such a high spatial resolution.

Results from typical climate change assessments on disaster environment in Japan will be shown as projections of change
design value. Most of the design value is expected to increase as expectation. This means that we can get approximate projecti
on changes in return period of extreme events. However, there is a risk that the return period does not have enough accura
Also, there is no guarantee that quite extreme events could be properly projected within the limited number of ensembles as GCI
output with such a high resolution. On the other hand, the risk management deals with phenomena beyond design hazards. In tl
sense, it is very important to take into account the result from the worst case scenario, which was produced by a physically base
virtual shifts of typhoon track, as one of the forcing for risk management on climate change. Taking into consideration above
items, it is very important for climate change adaptation to discriminate more between planning with uncertain design level anc
risk management with the worst case scenario.
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What should be considered for coping with huge floods when only small to medium size

historical data are available?
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Analysis of the heavy flood at the Kumano River basin in 2011

oooo *ooooo00Yhoooothoooot,ooo!
TACHIKAWA, Yasuto'*, KIM Sunmin', MENO Takashi, SHIIBA Michiharu!, YOROZU Kazuaki

000000000000 00000000
! Dept. of Civil and Earth Resources Eng., Graduate School of Engineering, Kyoto University

0023080 25000 905000000000001200000000000000000O0O0CDO0OO0O0OO
0000000000000000000000000000000000 (2,251kn)0000000000O000O0O
0000000 19,000n/s0 0000000000000 D0O0O0O00O0D0O000DDOO0000D00000000000
obooooooobOobobooooooooobobobooboboooobooboboooooooboOoboboooon
gbooboboooobooboooobooooooboooobooboooboobooooboobooooboaon

oooobooogooboon
1)000000000000000000000000000O0O00000000O0000oOOoO25o0mMmOooOoOoOon
gooOoOo0OO0O0O0ODODODOODODOOOOOOO0OO0000000 Q2100000000000 DODOOOOOO
2000000000000 00D000000000ooOOo0O0o0ooooUO EBUUooooooooooOooo 4o
jy000000000000000000000000000000000o0o0o0o0o0o00o0o0o0o0oooooO0g
uboooboooooogo

4)19900 000 7000000 (1990119947 19970 20010 20031 2004A0 2004B)0 0 0 0 0O O O SCE-UAD [5] O
ob0ooobobo0oobooboboboobobooooobobn

5 0000000000000 (@)00ooopo0o00oUoooO0oOo0o0oUoooOOoOo0oOoOoOoOoOooooOLooon
boocooooobobobooooooobobobooooooobooboboobooooooobooboboooon
oood

obooooooobobooooooooboboboooooooooboboboboooooooboboboo
obooooooobOobobooobooboobobooooooobooboboooooooboOoboboooboooooOon
gbooobobooooobobooboobooboooobooooboOoboooooboooon

00000000000 23000 12000000000000000 23,115126,098ni/s0 0000000000
gboooobooboobooboobobooboobooboobobobboobooboobboboboobaon
obooooooobOoboooooooooboobobooooooobOoboboboooooooboOoboboooon
oboooboooobooboooog

[ll0000,00 0,0000,0000000000C00000C00000O0, 0000000, 621/11-47,1-9,1999.
Q0000000000000 00DO0000D0DODDOO000000D00O0000DOO000O0DODOO0O0oOoOOn
00 GeoHyMo$] http://hywr.kuciv.kyoto-u.ac.jp/geohymos/geohymos.html
[8B0000,00 0,0 0000000000000 0000OO000DOOOO00O,00000A0,48,7-12,2004.
400 0,0000,0000,0000000000000000000D00000OO00ODOO0OOODOOOOO0O0
o0o000,0000000,691/1-57, 43-52, 2001.
[5] Duan, Q., Sorooshian, S. and Gupta, V.K.: Optimal use of the SCE-UA global optimization method for calibrating water-
shed models, Journal of Hydrology, 158, 265-284, 1994

goooo:0o,000,00 120, 000b00b00,00b00,00D0O0
Keywords: flood, Kumano River, Tyhoon 12, rainfall-runoff model, runoff prediction, design flood

1/2



Japan Geoscience Union Meeting 2012 @
(May 20-25 2012 at Makuhari, Chiba, Japan) o

©2012. Japan Geoscience Union. All Rights Reserved. Jai’a n

Geoscience
nion

U05-06 go:boobod 00:50 210 11:45-12:15

80000

70000

60000 [

50000 [

40000 [~

30000 [~

20000

10000 L L L ! I L
10000 20000 30000 40000 50000 60000 70000 80000

2/2



Japan Geoscience Union Meeting 2012 /0 d ’

(May 20-25 2012 at Makuhari, Chiba, Japan)
©2012. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgiem

Union

u05-07 go:boobod 00:50 210 13:45-14:00

[ Odobdoooododoooododoooogodod

Il goodoood

bservation of water discharge increase from the forested catchments just after the 201
Tohoku earthquake.

guoododgn
Oogoogodn
n d

oo O

o000 0000 Y%Yoooo L,0ooo0o00 24,0000 YL,oooo0 YL,oooo!
TSUBOYAMA, Yoshio'*, TAMAI, Koji !, SHIMIZU Takanori, KUBOTA Tayokd, IIDA Shir’ichi', NOBUHIRO Tatsuhiké,
SAWANO Shinijit

l00o000O0oo0,?00000000000
IForestry and Forest Products Research Institdfishoku Research Center, Forestry and Forest Products Research Institute

20110 30 110p0oo0o0ooo0o0ooo0o0oobo0oooo0oobooob ebOUUDbOUUODObOUDObOOODO
ocooooooooooOooobooooDoOooooooo0om@mooooooooooOo 3goo sgoooooo
oooobo0ooobOoOoooOo0o0oooOo0o0oobObO0ooOo0ooobo0ooObD 4010000000000 0DOOO0BOOOO
boooooooboboooooooooooboobobobooooooooboobobooboooooboooboobooDo
goboooobooooooobooooboooooooooooooooooobOoobOoobbOobOoobDoboboOoDbbogo
oboooboobooobobooonog

ooooo:0bob0oo,0bobbooooo,booo,ooo
Keywords: Mountanious watershed, 2011 Tohoku earthquake, Water discharge observation, Ibaraki Prefecture

1/1



Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]‘E‘;g‘;‘sgiem

Union

U05-08 go:boobod 00:50 210 14:00-14:15

ooddooooooooooo brkMOD Do ooooooooooo

0oog
Estimation groundwater recharge using DFM and water budget in different land use
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a forested watershed

0000000032 00003%000038
SHINOMIYA, Yoshiki'*, OHDOSHI Kuni@, YOKOYAMA Yuichi 3, NAKAYAMA Keniji 3

l0000000,20000,°00000000000
IForestry and Forest Products Research Institichi University,3Yonden Consultants Co., Inc.

goooooobooooooooooboooooboobooooooobbooobDoobobDoOoobboooDooDbo
goboooooooooboboooooooooooobooboooboobboobooobOoobbooooobooo
oobooOoobooooooobooobooboboobobOoooboooobooboooboooooooobooooobooOoooDooo
obooboobobooooooooboobobooooobooboboobooooooobOoboooooooooOon
ocooooboibobooooo0oooboOoOooooOooooooooobOoOooooboOooboOoooooOoOOooobDoooDboOooo
ocoooooooooooooooooooobo0oooboOo0oo 1oooooooDoDoooboO0ooooOboOooooboOoo
cooOooooooopogoysOopooooOooodHTOOOOODODOOOOOOUOODODODOODODOODOOOOO
OoO0o0ooC01020000000000000000ONGOs-D000DODOO0O0DODODODOOODOODOOOOD
o0loliooooO0ooooo10oo0oooooo0oooooooo00oo2000o0ooDoobooooooDooD
0000000000000 030HTOOOD 2011050000 212mn 00 80000 742mmO0000000O0O
O0YSOOOOOOOOOOOONGO,-0OoOoooooopopopoooooo-poo0O000OD0ODOOOOOOYS
oooobobo0ooboobooooboboooooDbo

ooooo:00,00,00000,00,000
Keywords: heavy rain, typhoon, inorganic nitrogen, forest, streamwater

1/1



Japan Geoscience Union Meeting 2012 ~® ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“P“ E

Geoscience
Union

U05-10 go:boobod 00:50 210 14:30-14:45

Jobogobuoboboobtoobuobbooboobuobboooboood

Joood
Transpiration evaluated by sap flow measurements and bandpass eddy covariance mett

in a Cambodian deciduous forest

0000 ™ 0000 Yh0ooohoo0oo 2,000 2, Sophal CHANN, Nang KETH
[IDA, Shin’ichi'*, Takanori SHIMIZU', Koji TAMAI !, Naoki KABEYA?, Akira SHIMIZU?, Sophal CHANN, Nang KETH

00000000000 0000,200000000000,30000000000000
IDepartment of Soil and Water Conservation, Forestry and Forest Products Research InstitutéKyaphn,Research Center,
Forestry and Forest Products Research Institute, J&pestitute of Forest-Wildlife Research and Development, Cambodia

coooooOooooo0oooooooOooO0oooogooooooDoOOoooOoOoOOoDboOoOosFRMOOODOOOO
oooooooTRSAMOOOOOODOOOOOOO0OO0O0ODOODOOOOO0O0O0O0O0ODOOOO00OO0DODODOOObODOD
ooooobo0oooobo0oooooOoOoBECMOOOOODOOOODOOOOOOOETOOODOOOODOOOOO
O00O0OO0O00OOCOETloo DOOOO0OO0O0OOOOOOODOO0OOO0O0O0O0O0O0O0OOD0O0O0OOOTR.BECM=ET
-ETfloo 000000

TRSFMOOOOOO TRBECMOOOOOODOOOOOOTRBECM=0.91xTRSFM,R=0.790SFMO000O
OO0000O0O00oDoo0oOoooOooOooz20100 9000 12000000000000 20100 6000 20110 5000
O00O000OO0TRSEMO 310mmOO0O0OET =520mmd 60%C 00 OOOTRBECM/ETO 5040 00000000
000000 ETOO0OOOODO 40905000 000000000000000000000OO0O000OBOOO0O0O
gooobooboooooobooon

oboooboooobooboooooboooooono

gooob:b0bboog,bbobboo,0b,0og,bbooooooo
Keywords: Cambodia, lowland deciduous forest, transpiration, sap flow, bandpass eddy covariance method

1/1



Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]‘E‘;g‘;‘sgiem

Union

u05-11 go:boobod 00:50 210 14:45-15:15

Jddoogdoodooddogdoodoodoodn
Effect of partial and clear cutting on runoff at forested small watershed
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Biosphere-climate interaction over Eurasia through water cycle
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Response of permafrost ecosystem to changing moisture condition in Eastern Siberia
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