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» Water resources issue under impacts of human activity

and climate change is multi scale issue.
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P Proposed Method for CCA Planning

< conventional project> :< Climate Change Adaptation Project>

[[ Objective: to mitigate human ]
and economic losses

[[ Objective: to minimize human loss ]]

Historical hydro- Climate Change
Historical hydro- | metrological data Predjction
metrological data : I
I :| probability analysis Ev%u?rtion %1 1 mtpaba
. :| on target floods on Lxtreme LVeRis by
Target setting : 2 I Climate Change
To decide target floods scale : ‘ : i
based on probability analysis : Runoffand Coping Mechanism
I : Inundatzii analy sis Analvsis
_ : Target settin
Run-off Analysis 1) Strategic Area Protection by Structural Measures
2) Land Use Regulation
3) Community-based Risk Management

<Project> < Project >
Non-structural Jl River Basin Governance
Structural M easures (such as Urban
Measures flood garly Structural Regi om;l Nol\I/lI_eSatlgllll(r:tegral
(such as warning) Measures I()ll;: ; Zg (early warning, CBDM

river bank, regulation) Evacuation

and dam) —

Monitoring Po veitt).; Allevza.twn, .
ulnerability Consideration




emonstration River Basins
Nepa '“I“‘"“.f T

—

r
#{Kazakhstan

/{;h‘
Korea

Philippine
Sea

Sulu Sea

Gulfef.. Moluc

.F;an_ua New. % 3 5
N = n OnGSIa
o x Solomon
et % Sea

Western
Australia

X
4 -
ﬂustra\la

i 7 R,
©2010 Google - Eif% 82010 TerraMetrics, #1[ 7 — 2 ©2010 AND, Europa Technologies, Geocentre ;bnsuh‘ﬁkm 'Mapoaua Sciefiggs f*SMArJ_JIapF[,‘SK_IM&C, Tele Atias, ZENRI

@




Observation Metadata Registration

Complete

Document Metadata Registration

Complete Ongoing
d : o] m"h@ﬁ
i ; V5 : ! ETE

Quality Controlling

Gor nge Ty

{ e :
. I Australia ! L
©2010 Google - Eif% 82010 TerraMetrics, #1[ 7 — 2 ©2010 AND, Europa Technologies, Geocentre CunsuﬁﬁEGll!MaﬁDatﬁ_Scieﬁ‘@s Ay Ltd, PSMA, Map(T, SK ML, Tele Atlas, ZENRI



/2 CMIP3 Data on DIAS Server - Windows Internet Explorer = x|

x:#‘:_/ |g, http: /[ fdias . tkliis.u-tokyo.ac. jp/dat a/binfinfo, cgivCMIPS j @ 3| X I'_-'_'IGDDQIE 2
ZrflHEY IREE FTO BRICADGE V=KD AJLNHE)
x Canon | €asy-WebPrint €X - | SER  ~ B Ivta- |Bwoy Baswss | E]memak

op BRIZAD @ CMIPE Data on DIAS Server | |
[CMIP3 Data on DIAS Server
|Filter
Project
=elect &l |:| cimip [l ipcc
Clear All
Scenario
Select Al [ 1pettozx| | 1pcttods[v]20c3m | | 2xco2| |amip[ | commit] |pdentrl | | picntrl[ | slabentl[ | sresatb| |sresa2[ |sresbd
Cilear 4l
Model beor_bem2_ 0 [« bec_omd [« bmirct [« cooma_agemd 0 [« cocema_cgem3 1 [« ccoma_cgem3 1 163 [« cnrm_cm3 [ esiro_mk3_0 [«] csiro_mk3_5
Select all | ofdl_cm2_0[v] ofdl_cm2_1[¥| afdi_mim2_1[+] giss_aom [+] giss_model_e_h[+] giss_model_e_r[+]iap_fgoals1_0_g[+]ingv_scham4 [¢]inmem2_0
—  ipsl_cm4 [« mirec3_2_hires [¢|miroc3_2_medres [«] mirec_hisens [¢] miroc_losens [« miub_echo_g [« mpi_echams [« mri_cgem2_3_2al«|ncar_ccsm3 0
Glear All [+ near_pem [+ uiuc [v] ukmo_hadema [+ ukmo_hadgem [+] ukme_hadgsm1 [+ ukmo_hadsm3a [v] ukmo_hadsm4 |

Frequency

Seecis []2n[ |da[ |fixed[ |mo[ |yr

Clear &l

[ Jedd[ Ja[ Jce[ Jci[ Jdin[ Jelic[ ]dis[ ]cliscep[ Jclivi[ ]cls[ et Jcw[ ]Jcwb[ Jawc[ ]cws[ ] cwii[ | convpbl [ ]dme[ ]
entr[ |etr| |evspsbl[ |fd[ Jasi| |nfis[ |nfss[ Jhur[ Jhurm| Jhus| Jhusm| huss| [hwdi[ Jice[ Jtig[ |mem[ |mrsos| |prlv]
prc[ |prsn| Jprw| Jps[ |pst[ |aidt[ |qiat[ Jr10[ |r5d[ |r95t] |radpbl[ Jrain[ |rds| |ridscs[ |rfteaa |riftoaacs| |
riftoaacs_cfc11| |rftoaacs_cfc12| |riftoaacs_ch4| |riftoaacs_coz| |rftoaacs_g| |riftoaacs_n2e| |riftoaacs_s| |rfteaa_cfe11[ |
riteaa_cfc12 | |riftoaa_chd [ |dftoaa_co2| |rftoaa_g[ |riftoaa_nZo| |riftoaa_s| |riftoai[ |rftoaics | |riftoaics_cfc11| | riftcaics_cfc12| |
ritoaics_ch4 | |rftoaics_co2| |niftoaics_g| |rftoaics_n2o| |dfteaics_s| |rfteai_cfct1[ |rifteai_cfc12| |rftoai_ch4| |niftoai_co2| |
riftoai_g| |riftoai_n2c| |riftcai_s| |riftropa| |rftropacs| |riftropacs_cfc11[ | riftropacs_cfc12[ |riftropacs_ch4 | |riftropacs_co2[ |
ritropacs_g| | riftropacs_n2o| |riftropacs_s| |riftropa_cfc11| |riftropa_cfe12| |riftropa_ch4 | |rftropa_co2| |riftropa_g| |rftropa_nzo
atm | |rftropa_s [ |rifropi[ |riftropics | |riftropics_cfc11| | riftropics_cfc12 [ | rifropics_ch4 [ |dftropics_co2| |rftropics_g| |rifropics_n2o[ |
Select All | rfropics_s| |nftropi_cfc11[ | riftropi_cfc12| | riftropi_ch4 [ |rftropi_co2 | |rftropi_g| |rftropi_nze| |rntp| |rintpes| [rus| [rut] |
T flutcs| |rsds| |rsdscs[ |rsdt[ |rsftoaa[ |rsftoaacs| |rsfoaacs_cfc11[ |rsfoaacs_cfc12| |rsftoaacs_chd [ |rsfioaacs_co2|[ |
rsftoaacs_g |:|_rsﬂuaac5_n2£|:| rsftoaacs_s L] rsftoaa_cfe11 grsﬂuaa_ﬂmz D_rsﬂnaa_chci L] rsftoaa_co2 L] rsftoaa_g L] rsftoaa_n2o |+

A—SfiETENELE [ [ [ [@Asstet [a - [R100% -~ 4
El_'flﬁhﬂ | e @ a9 & B z010031... | 3 1|:u:|313_...|2 Micto... ~| 2 almail v” écvps.. | |&g”@m@@&ﬁ%gﬁg 18:10




| (—

=10 x|
6{% = IE, http:,l',l'dias.tld.iis.u-tu:uk%,.ﬂ:u.au:.jp,l'u:lata,l'l:uin,l'cmipS-data-viewer.n:gi?ipn:n:,l'2I2Ic3m,l'atm,l'3h,|'pr,l'miru:uc3_2_hires,l'run1,|'|:|rj |E| |E IﬁGDngle |P "|
2rfIHEY REE FTN BREANE W-IHD AJLHHD

x Canon | €asy-WebPrint €X - | SER - R Ivta- | Boy Basmss | E]osmak

e BRIEAD @ Data viewer | |

Coloring | Region | Paoint :I]

Sync - OFF
time

51498 0625 [days since 1850-01-01]

L] ¥ Sync - OFF —
[ A—ThRTEnELE T & [ @t [a - [R10w - 4
ss_aom |giss_model_e_h|giss_model_e_riap_fgoals1_0_g ingv_echam4 inmcm3_0 ipsl_cm4 mirec3_2_hires mirec2_2_medres |miroc_hisens |miroc_lesens imiub_echo_g [mpi_

‘ 1files 1files ‘ ‘ 1files 2 files 5 files 1files ‘ ‘ | —_—
Kl | ]
R-UiETENELE EEEREECEEETD [V - [R100% - 4

llfflﬁhﬂ J a0 Eag i ”J 2|:|1|:u:|31...| ) 1|:u:|313_...|2 Min:r-:u...vl e 2 almail v” ez mte... ~ J @Hgn@a@@g‘a%ﬁ:g 18:12




/2 Data Yiewer -

“IS

ZrfllE) REE Fn BREADE =D AJLZH)

Windows Internet Explorer

| (—

x Canon | €asy-WebPrint €X -

- B vk | By Bhaamnns | ] awouak

C- BRICAN

(& Data Viewsr

Morh-1.23
West 104,15 :

Soyth-9.622

time

East114.697

INESE, J'J‘iﬁ-réﬂ?i L

Cut Out

%5

=
A SUR
SEEN EEN |

I RLOAS RO AR T TS

1;,_|

—_—

Jm‘ k14 / 52 zajﬁﬁ_:rthu E|$=.:. QI
llfflﬁhﬂ J a0 Eag i ”J 2|:|1|:u:|31...| ) 1|:u:|313_...|2 Min:r-:u...vl e 2 almail v” ez mte... ~ J E‘"ﬁf|&5”@aﬁ@&%%fg 15:14




ff http:/ /dias.tkLiis.u-tokyo.ac.jp/data/bin/protected/download.txt?-txt +4b9b57 7F346F - Windows Internek E - | Ellil

IE http:/fdias tkliis.u-tokyo.ac. jp/data/bin/protected download. bxt ?- bt +4bObS 7 7F346F j g i SNt ﬁGDngle M

ZrfllE) REE Fn BREADE =D AJLZH)

Canon | €Easy-WebPrint €X - | SER - [T FF1- ‘@.ﬂuﬂ iy aas7 | E AUk
G BRICAD @ heepefrdias.bkliis.u-tokyo, ac. jpfdatarbin/protected/da. .. ‘ |
0130201 JANTE51 0000250425 0430201 JANTGST 0000185354 0730201 JAM1951 8 56640e-05 1030201 JANT1991 7.07283e-03 :I

15:30201JANT1951 6.6033e—00 1640201 JANTEET 6.45470e-00 1940201 JANTEET 0000116508 2240201 AN1851 0000126441 O1:30202.J AN1251
0000127887 0430202 JAMN1991 00001507534 0740202 JAMN1591 0000164708 1040202 AN1851 0000164514 13:30202.JARN1851 0000101502
16:30Z02JAMN1951 000010887 1980202 AMN1S31 0000151643 22:.40202 0AM18581 0000156322 0130204 JARN1851 0000173218 0430203 ARN1951
0.000131835 07 30L03JARNIEET 00001833584 1030203 JAN1E91 0000240388 1360203 AMNT1531 0000202218 16:30203JAMN1531 0000205371
1980205 JANTHIT 0000168613 2280205 JANTSIT 0000162663 01502040 ANTH3T 0000152200 04:50204 AMTH31 0000187207
07:30204JAN1E51 0000242857 10680204 AMN18581 0000262523 14602040 AMN1531 0000246862 16:8302040AN1581 0000205554
18:30204JAM1981 0000131585 22:30204JAN13581 8.01613e-00 01:30L03JAN1851 6.07901e-03 04:840203JAMN1551 0000106563

07 30Z03JARNIEET 0000128552 10:60Z03JANTR3T 0000157698 1560203 AM1531 0000141125 1630200 AN1981 000013733 1880203 ANT531
0.000144472 2230 00JAN851 0000125853 0130208 JAN1291 0000154373 045020680 AMN1581 0000177818 07802080 AMN1591 00002536
10:30208JAN1951 0000288339 13:30,08JAN1951 0000268273 1630708 JANTE01 0000242041 1830706 AMN1581 0000234713

2230208 AMN1591 000017004 0130207 JANTDET D.97722e-00 0430207 JANTDET 5.60854=-00 0730207 JANTDET 5.32678=-00 10480207 JANTHO
463983e—00 1380207 JANT192T 4384008e—00 1630207 JANIBET 207022e-058 1950207 JANTEET 85246700 2280207 JAN1851T 0000123002
01:30208JANIE5T 0.0001202805 04:30208JANTE51 0000151677 0780208 AM15391 00001 94765 1060208 AN1581 0000171662

15330208 AMN1981 0000176425 16:30208JARN1E51 0000157352 1930202 AMN1851 0000151586 22:50205JAMN15531 000021667 0180203 ANT551
0.000232231 0430 09JAR851 0000164444 0730203 JAN1951 00001265857 10650208 AMN1531 0000130576 1380208 AN1531 65817 7e-00
1630208 AMN1981 4236258—05 15:30Z08JAN1381 2.86002e—00 2230 03JAN1E51 25206800 01:640210JAN1551 461036e-03
04:30210JAMNIB51 517571200 07:30210JANTRT 858834e-00 10:30210JAM1851 0000110922 13502 10JANTE3T 0000113827 16350210JANTE31
0000136652 19:3010JANIE5T 0000130388 22:30210JAN1291 0000100623 01:50211JANTEET 28793300 04:50211.JANTE31 0000140234
0780211 JANTEST 0000186715 1030211 JARNTBST 0000159158 1330211 JANT1B0Y 0000142217 16:30211JARN1951 00001464 15:30211.JAN1951
0.000145777 2230211 JARNIBET 000016457 01:30212JAN1981 000013547 0430212JAN1931 0000167768 O7:30212JAN13581 0.000275641
10:30212JAN1951 0000268727 13:30212JAN1951 0000195283 163021 2JANTEE1 00001 25531 1880212 AMN1581 815282--05
2230212JANTB9T 5036584050 01:30213JANTB0T 302303108 0430213 JAN1801 4 8458400 O7:30213JAN1981 204042-058 10480213 ANTHS1
0000158475 1380213JANTE9T 0000156746 16:40213JAMN1S91 0000223594 1940213 AN1851 0000211765 22:30214.JARN1851 0000152534

0180214 ANTEST 0000159834 04:30214AN1B01 0000142267 0730214 0AN1851 0000232458 10302140 AN1951 Q000203767
12330714 LARAGST Annn 74027 AR3ANF 14, TARIGST N NnM1G3RT 18307 14 LARMAIGGT Annn1SNRdd 22307 14 LARIGG ANnmI S7a00 A1 -30F 15, LARIGRT T

T T T [@e-dak h e [Ho0w -

| (—

K RN KN

I RLOAS RO AR T TS

—_—

EHz== 4| j.

A5 k16 4 83 28 ATHETHA B#EE (EF 4

d_'lﬁhF' J a0 Eag i ”J 2|:|1|:u:|31...| _}100313_...|2 Min:r-:u...vl e 2 almail 7”@3 Inte... J §|ﬁ!33@ﬁlﬁ®ﬁ%%#a 18:15




Potential evapotranspiration computation methods

Model Eva-po- Snowmelt No. of soil Runoff components Routing Members
transpiration zones
Hamon energy balance surface flow PR-HA
PRMS . 2 subsurface flow None
Jensen-Haise method PR-JH
groundwater
Penman-Monteith degree-day surface flow SW-PM
SWAT Priestley-Tayor method 2 Interflow Muskingum SW-PT
Hargreaves groundwater SW-HG
Penman-Monteith*
Morton CRAE modified degree- surface flow SL-PM
SLURP Granger * day 1-6 subsurface flow Muskingum SL-GR
Spittlehouse/Black * method groundwater SL-SB
Linacre

Applications of the models

- Temperature

-Wind speed

Weather data

- Precipitation

- Solar radiation

Geo. data

- DEM

- Land use map
- Soil map

- Relative humidity

Z4

Soil / Vegetation
characteristics )

Simulated
hydrologic
components

- Surface flow
- Subsurface flow

- Groundwater flow
- Evapotranspiration
- Soil moisture

- Total discharge




Data Collection &
Quality Control

(18 river basins and Asia)

Hydrologic Model
Set Up

Generation of
Hydrologic Scenario

Impact Assessment

Capacity Building

Topography data Forcing data Climate scenario

* DEM * Precipitation * Climate scenarios
* Land Use » Temperature using GCM
* Soll * Solar radiation * High resolution
* Vegetation * Relative humidity
» Wind speed

* Trend analysis on the temporal and spatial patterns




