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ICHARM Hold International Symposium with GRIPS

On September 30, 2014, ICHARM held an
international symposium, “Together with the people
coping with increasing water-related disasters in the
world,” in 'Tokyo, co-hosting with the National
Graduate Institute for Policy Studies (GRIPS).

Due to population growth, increased economic

activity and intensified meteorological extremes,
record-breaking water-related disasters are more Opening remark by Dr. Uomoto
frequent all over the world with intolerable
soclo-economic impacts. As disaster-prone areas often
happen to be the most habitable and productive areas,
sustainable development is only possible with
profound disaster risk reduction. Since its
establishment on March 6, 2006, ICHARM has been
committed to this challenge with people around the

world coping with waterrelated disasters through

three pillars of activities: research, training and
information networking. This symposium was held as
an opportunity to share the activities that ICHARM
has so far conducted and also to discuss post-2015
agenda, post-Hyogo Framework for Action and
Sustainable Development Goals, as well as expected

challenges ICHARM may face and possible solutions

to address them. Audience

The symposium opened with the greetings by PWRI
Chief Executive Dr. Taketo Uomoto and GRIPS President Prof. Takashi Shiraishi, followed by
congratulatory remarks from Dr. Koji Ikeuchi, the director-general of MLIT Water and Disaster
Management Bureau, and Mr. Masashi Akiba, the executive secretary of the Japan National
Commission for UNESCO, MEXT.

For keynotes, ICHARM Director Prof. Kuniyoshi Takeuchi presented a speech, entitled “Goals,
strategies and achievements of ICHARM,” outlining the eight-year effort by ICHARM including

research, training, information networking and local practices. Tokyo University Prof. Toshio Koike



delivered a presentation, “Science and Technology
Supporting Water-related Disaster Risk Reduction,”
explaining the importance of creation of new |
knowledge by using information ever-increasing in  § % 89 _ !
quality and quantity, as well as introducing the Global t . eVWhite .

A :

Earth Observation System of Systems (GEOSS)
project.

As contributions to the symposium on disasters in
the world, Dr. Kate White, senior lead of the US Army
Corps of Engineers, first reported on Hurricane Sandy
in 2012. GRIPS Prof. Jonna Estudillo followed on
Typhoon Haiyan in 2013. Dr. Shahbaz Khan, the
deputy director of the UNESCO Jakarta, presented
on Indus flood in 2010. These speakers shared

. . . . Panel discussion
valuable information on experience, efforts and issues

about the disasters.

After a short break, a panel discussion, “Towards Water-related Disaster Risk Reduction, [CHARM’s
Challenge,” was held with Prof. Koike as moderator. Four additional panelists, Prof. Tadashi Yamada of
Chuo University, Prof. Kaoru Takara of Kyoto University, Prof. Taikan Oki of Tokyo University and Mr.
Yusuke Amano, the director of the International Affairs Office, MLIT River Planning Division, joined the
discussion in addition to the three invited contributors. The panelists presented latest studies and
International strategies on water disaster damage reduction, and had productive discussions with the
audience on various issues, such as difficulties in assisting localities in project implementation and the
importance of individuals and institutes to facilitate the concept of “working together” in
multi-disciplinary areas.

The symposium was attended by a total of nearly 190 participants and successfully ended with the
closing remark by Mr. Hiroshi Fujisawa, one of the PWRI executives.

Overall, the symposium helped ICHARM greatly to identify the following target areas on which it is
expected to embark:
1. Better understanding of disaster characteristics
Disaster management has been regarded as extremely cost-ineffective. To improve this
weakness, we need to improve our understanding of characteristics of each disaster in terms of, for
instance, whether it causes damage to the same location over and over, whether it gives huge

economic impact on a major agricultural area, and whether it particularly affects the poor



population in the area.
2. Risk selection under uncertain circumstances

Instead of delaying making decisions because of uncertain circumstances, we, as experts with
good understanding of uncertainty, should be able to present practical knowledge to policy makers.
We need to put ourselves in the position of decision makers to decide which risk should be
prioritized over others.

3. Information sharing and trust building

We should help people form consensus on disaster-related issues among themselves. To this end,
we need to build trust with them by presenting data for accurate understanding of facts and
providing information for proper understanding of situations.

4. Training of civil engineers as “glue”

It is increasingly true that disaster-related projects require multi-perspective approaches that
involve a diverse range of sectors and stakeholders. Moreover, they often demand linking and
integrating technologies that have been segmentalized. For these purposes, civil engineers should
be trained to serve as “glue” in a project that connects different knowledge and technologies for

successful disaster damage reduction.

The symposium was a great opportunity for ICHARM and the participants not only to discuss issues
in management of water-related disasters and their risks, but also to take a fresh look at the roles of civil
engineers in general from domestic, overseas and other points of view. Under the new leadership of Prof.
Toshio Koike and the continued guidance of Prof. Kuniyoshi Takeuchi, ICHARM commits itself to
contribute to reduction of waterrelated disaster damage worldwide in collaboration with other
organizations both at home and abroad.

We thank all participants for attending the symposium, particularly the contributors and panelists

for their invaluable input.
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e esearch p Policy Studies
Institute GRIPS

International Symposium

Together with the People coping with increasing water-related
disasters in the world-

Date: 14:00~1 7:30, 30th September, Tue, 2014 No administration fee)

Venue: SOKAIRO Hall (1F), National Graduate Institute for Policy Studies
(7-22-1 Roppongi, Tokyo, Japan)

Organizer:  Public Works Research Institute (PWRI),
National Graduate Institute for Policy Studies (GRIPS)

©Language : Japanese (Simultaneous interpretation to English)

A

Opening Dr. Taketo Uomoto Chief executive, PWRI

14:00~ Dr. Takashi Shiraishi President, GRIPS

Remarks Dr. Koji Ikeuchi Director-General, Water and Disaster
Management Bureau, MLIT

Mr. Masashi Akiba on behalf of Mr. Shigeharu Kato,

Director-General for International Affairs, MEXT

Keynotes “Goals, strategies and achievements of ICHARM”

14:20~ Prof. Kuniyoshi Takeuchi, ICHARM Director

“Science and Technology Supporting Water-related Disaster Risk Reduction”
Prof. Toshio Koike, University of Tokyo
Contributions “Disasters in the world”

15:00~ Hurricane Sandy 2012 Dr. Kate White, Senior Lead for Global and Climate Change,
Institute of Water Resources, US Army Corps of Engineers
Typhoon Haiyan 2013 Prof. Estudillo Jonna, GRIPS
Indus flood 2010 Dr. Shahbaz Khan, Deputy Director and Senior Program Specialist,
UNESCO Jakarta
Panel discussion “Towards Water-related Disaster Risk Reduction, ICHARM'’s challenge”
16:15~ <Moderator> Prof. Toshio Koike (University of Tokyo)

Dr. Kate White (US Army Corps of Engineers), Prof. Estudillo Jonna (GRIPS),

Dr. Shahbaz Khan (UNESCO),

Prof. Tadashi Yamada (Chuo University), Prof. Kaoru Takara (Kyoto University) ,

Prof. Taikan OKki (University of Tokyo), Mr. Hirokazu Tsukahara (Chief, River Planning Division, MLIT)

Closing Mr. Hiroshi Fujisawa Executive, PWRI
17:25
2 The program may be changed without notice.
<<Reception>>

We'd like to hold a reception after the symposium (Fee : 3000Yen).
Please show your attendance clearly when you submit the application form below.

B Registration : Please access the “Information” site of PWRI web http://www.pwri.go.jp/
and fill in the application form via announcement of this symposium.

(Deadline: 19t September)
B Contacts: ICHARM, PWRI (Murase or Nakamura)
E-mail : symposium@pwri.go.jp  TEL: 029-879-6815
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United Nations  *
Educational, Scientific and |
Cultural Organization

ICHARM

International Center for
Water Hazard and Risk
Management
under the auspices of UNESCO
hosted by PWRI, Tsukuba

6 March 2006
at Tsukuba

e Wy
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12, ZOKFEENRNOIR~ERLZDHEDTT G, ICHARMASOIEENEAE A FoTE

77o ZOICHARMIZ AT BV MR 20 L2 2 F TR CINT=DIE, bIESITEEO B
T,

FAEA B 22 CICHARMOE B M5 A S T2 E 2308, ZORNC, S0
B O ONCHBICH LT, A SIS BB ILE R L B NET, Zh g, —&

@%AO)ZIS HOMAFEESTBYETOT, KYIZHVNREITINWELTZ, ST, L TILIE BN
BIZBLE QN EET,

ICHARM®DFZAEAIL20034E3 A . HATITONELIZE3EHER KT 4+ —TF LD KE L
/a\a:iswf WERFD R AN F S RO ESINZDT T, R OK I E, Frloptk
KR DOT-DOIZ AR LR AT KB Z —EEDENDHDTT, ZL<OEBREIZITEFIZKD
%\éi%f:“ot V) SN TEYET,

Z D% FEOUEF I AT, 20064E3H 6 H . HARHIZEATICICHARMIZ R LS ELT-,
FEAZE . EARMFIEHT TR, RERELDELHBRH ST LI SN TEVET,

FCh ., GIFORAEZ HARMZEFT B RR OMERET-2 B L, 20D 57) B SEHEE A
RO FERDITE 03> T D TEREALILLDTIEWET,

18



Three-pillars of Base Activities

Research
nesco O, DO'// \\Prabems
ISDR,IAHS,IAHR, =

ICSU,UNESCO-IHE IWHRIRTCES  KICT,K-Water
= 9 BWDB
g RCUWM. o MLIT,MEXT,MOFA, '3
e Mllc.-[c NILIM,UNU,ADRC,
. mp,uu!scu' FRICS,NARBO, IFNet :

Donors, ADEFcsec |\ JWEICAGRIPS,
i mcmn © BBWS Solo \JAXADPRCUY
Research Resources,
Minis 5 mm ettt

T
: c:amm:n'm =

Investigated ’ how
oL knowledge
. ‘ Knowledge
Information
Neiworklng New network

L

ARSI —RICHEA S, BERZB5EXIT IR0 ELL,

F—OHOA A, ICHARMD HEZELEERE DOF% E T, EARIEEINAIL, ZHHITRL
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UL G, ZNAEMIZET CTEIWI F NI TT D0 ERD R TUIRDER A,

F 2T ERENC DT AEBSY VIR AN TV T TV EL T FALTLL R O CE B
HRITHMETHZEITRDE LT,
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ICHARM Objective

International Centre for Water Hazard and Risk Management

e To be the Global Center of Excellence to
provide and assist implementation of the
best practicable strategies to localities,
nations, regions and the world to manage
the risk of water related hazards including
floods, droughts, land slides, debris flows
and water contamination.

+ At the first phase, the priority is put to flood-
related disasters.

(Q IcHARM

ICHARMIZIAK S E VA< Z A RO a— L COEE LT, frE CHELT ol Re/ ik IE %
L, FOEKEZZETHEVIEDOTT, 70— LCOET, MOEKIEETLHENHE
AN S WET,

BOIE., dhok BEE K =T S AEL IS LEL,

Ta—s3)LCOEELTUE, BIROZERNG, RO 7T O IERT &8 2 R D5, HHE .
THHRRY NI =X T T HULERHET, HREFEI DTN TERNIHTIE, AARIC

ICHARMZAEST- B HIZHVEH A,
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ICHARM's Challenge: Localism

Delivering best practicable knowledge to local practices

e Localism is a principle that takes into
account local diversity of natural, social
and cultural conditions, being sensitive
to local needs, priorities, development
stage, etc., within the context of global
and regional experiences and trends.

(Q IcHARM

B ODFEETIELIZLICHOXEL UL I =R LB X ARV -LEL,

ZiUE, ICHARMOE Bk B3 B C o2, Bl oD R ARV A& S > THI D TEBEN
HDHEVIEDTT, B TERILOHLDOTRITNIERERNEVIE DT, Zhan—h) R LE
FEA T L FOINCERLEL

B lld, Bl B IR, 5, SULD M = — X B IEIAN O B BB/ X 25 8
L. 2> S I R B -C B 0] 2 K 2 CTITEN T 2B CTH D,

—ETEI, VT TARVT Tl =— ARV T U TUKEVIOIIREBEDORNTHVET,
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ICHARM's Challenge: Localism

Delivering best practicable knowledge to local practices

UNISDR : :
GP-GAR IFI Flagship Project

UNESCO IFI

Centers

I~
L
UNSGAB v
HELp | |WWAP | (& =
£5
WWF, APWF e
Master Course
Short Courses
FHM, IRBM, Early warning
Supported Traini
ni
il A 1raining
Ph.D. Course
In corporation
with GRIPS

Local Practices

Working as a Knowledge
Hub on W&D: ADB TA,

=
=
() A

\ %
A
The %3 : :
®. | Sentinel Asia
1°tPhase . %%40'9
Focus: “© | IFNet/GFAS
1 Flood-related .
Risk Integrated
IS Flood Analysis
Management System (IFAS)
RRI, BTOP
Research SollSEl

.. UNESCO Pakistan pjt

Flood risk assessment
under climate change

Risk Monitoring Supported by MEXT
Indicators/Standard

T, ZNHD AR EHIESIFEIR S TV TV E BN E T,

N GBI B2 R TTY, B57E

DEITI A, ZHULME & DIFEN DA HERNCIHE S 2

b TUTOITWDZEATRL TWET, A8, AHE DN EEO MR T, [EERH@ oS ToIes
—LarBFRry N —% 7 T3, BIET BAYHUIBIHITZEL | local practices& ) 2T
DET, WL, IHEZEIZHLEL L TWABLHIC, 2D AR ThDbest practicable knowledge

T HENOI DN FLES OIEEN T,
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Capacity Development Programs

e Master Course on Water-related Disaster Management with
GRIPS (National Graduate Institute for Policy Studies) supported by JICA

- 10 ('08), 7 (‘09), 12 (“10), 12 (“11), 19 (“12), 12 (“13), M1: 12
e Ph.D. Course on bpisaster Management with GRIPS
1(13),1(14),D3:2,D2:3,D1: 2

e Short training courses
Targeted to

« Hazard maps, IFAS & local preparedness (2004-, JICA) organizational
» Tsunami (2008, ISDR), CC adaptation (2010, JICA) capacity

devel t
- Pakistan Flood WSs (2011-12, UNESCO) etc. etc. S

e Follow-up seminars at trainees local nations (2006- JICA)

* KL 2007, Guangzhou 2008, Manila 2009, Hanoi 2010, BKK 2012,

Dhaka 2013, KL 2014 (" ICHARM

F9°, AHEDLIRE LImWEBWET, AHEOFEIT, A B g2 BHEV L TWODGRIPS, B
R R FPE R FE LR TR L QBB SR E La— R i a—2C¢d, ELa—RL,
JNICADOWHE T 07T 2 15| & 321 T DI TRV TV ET, BURIFZE K FPE K, JICA
LD, TN W TN DEEREBI ORI O S A 7 L TRE 085 ER JESBILE L B E
‘jﬂo

ZFHZFh BARMFZEFT O — RAEFAESE LN TEDIL, HARFZERT ., AR EZ
AT R OROEGE L BURIFIE R P KT, B EEIR DICHARM SO EWME A HI
IXZFTHVELT-, TOBMNT T, LW LImEZ RO A2 CEFEL-, HLL0EB
tLEHEL BIFET,
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Nationalities of MC and Ph.D.
graduates and students - oot2014

84 MS & 2 PhD graduated. 13 MS & 7 Ph.D. students studying.
& yeS 7 2

y» % % Ph.D graduates
& students

MS graduates &
students

B Over 10
5-9

Second PhD (2014)

ZOIHA12H I THRERMTONELEN, TN THEELITAFHELN84 A, PhD2Y2
NI FELTZ, F210H OFZHIIHMEL13 A, 2 AOFHLWEAEZE I Z T, #20 A0
FAEPENET, FIRITEH A JEFH P AENEFL IR TEEDIIREINLNZET
HVFET, VT NI OFRFEA DK E OFT BRSO FeHBI CHeBrIcS IS | R D KES K% 5]
SIESTNSTINDEVOZEEREE L TEYET,

WHE 70275 M2, ZOIENSFEO o — 20 2 — 22O T AL, LI TOHE
ED% ., FETITO74u—T v 7 iHE/RE L HY  ICHARMSE 2 LSEDOWHE DB, &
Ma—2ALEHETE1I100 NEB2 TBYET,
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Governance

e Flood management is largely an issue of &
governance, not necessarily of science and
technology or economy.

« WMO mission to Myanmar right after the Nargis [
in May 2008 issued a press release saying
“Cyclone warnings were sufficient. Deaths
inevitable”. 138 000 died.

* N Ambraseys and R Bilham “Corruption kills”,
Nature, 13 Jan 2011
e |CHARM Master Course offers a Sontoku- e
Award since 2007: A student voted most !
by other students as one who served best
for the benefit of the group rather than
his/her own benefit.

Ninomiya Kinjiro Sontoku: Social
reformer in agro-economy (1787-1856)

STHEHBETETT D, ZIUTHRAEIAIDTY, ZLD%E . KEEORAEIIB 7k
AT TEAGLURTD AT NT A ZDVET, LTehi > T, By DI LT Tl AL
~DORREEZD NP EETT,

ZZ CICHARMTIE B ARBEORSHHE#LE AHELR LRATZ EVWIZEE TED AL
BT 7 4 — N2 53 D E 2200 7T LIk T TR0 ET,
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Research on
disaster risk management

® Early Warning Hydrological models
e Rainfall, Flood discharge and inundation ::le
e Risk Assessment - BTOP

e Hazards, Exposure, Vulnerability, Resilience

e Other/supporting subjects
» Satellite Rainfall measurement, ADCP, WRF
» Debris-flows, Water Quality simulation, Drought Indicators

e Projects
* PWRI projects

« MEXT Kakushin (2007-12), Sosei (2012-17)
- UNESCO, ADB, JICA ("-\‘:cquM

STITHIZE T2, ICHARMOAFZEIZ) AT~ A bDh EXNB BT, ZILETDOE
A PARDO R LY R T B AR MR U TEXEL,

HeK DO RIEE R 1T 25D K LT VOB Z T INIED TEE L,
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River course Tank

IFAS Scheme:
PWRI-DHM
3-layer tank model
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IFAS (Integrated Flood Analysis System)

_ DEM Land-cover data
Satellite-observed g, (Elevatlon) (Land use, Soil type)

precipitation data

f_f”\\ : A
%\ :
N
Local \\\
Prep 4 :
Exercise l IFAS (Integrated Flood Analysis System)

In-situ Precipitation & Geo Data
Hydrological Models
Visual Interface with Results

Smooth evacuation

Ungaged or Poorly
gaged basins

!

F7-. # BT — 2o ik, fEBRIERNAEHWAZ L TEE T,
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IFAS installation in Solo river basin in Indonesia

Integrated Flood Analysis System (IFAS)

*Geological data for modeling (free) +Satellite-based rainfall data (free)

Solo River

4 Target Area: Solo River
*Elevation data, Land use data and soil data (free) 7 = - River basin Area : 16,100km?

Length : 540km e ] LB ]

-~ Qutput; River discharg&s
Water level, Rainfail distribution

Alert message by E-mail

Judgment g and PC display

by River
managers
H
Lt 0
Tech + Localism + Cap Build r:() Better Combination Community based flood management
Erainfall o measured Q ——IFAS discharge - | Demonstration activities:
3000 0 =T — | Ad)facilitation for community hazard and risk

= : Semen Pinggir assessment and mapping,

o ! (2) facilitation for preparing risk maps, FRM
B om s [FERE Redung action plans and the manual for early
(o] A Sumber warning system and evacuation plan

o (3)-support community in technical aspects
© o o 0 10 - The pilot {illages for carrving out emergency drills and

£ .

¢ Warning Ievels set by local auth s

o

Warning stage 3

Warning stge 2F- 2 o ; R
Warning stage 1 o
i e ] . 7 ICHARM
0 —u-u—a’( 1 | 30 J
12/2512:00  12/2518:00 12/260:00 12/26 6:00 12/2612:00  12/2618:00

ZOEEE TRy Ny TEDL HEBINT — 2R HTE ALV SR RAINLL, BEIZA
VRRTT DY) F AR DA ANFRIHIZEES N TOET, 1EDDELHIR 4 IZF] X
BV T, IFASE SR L LIz a—ha— AL BEEICBIN L TRV £,
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HRRI Model Structure F\ (‘" :cﬂm

1D Diffusion
Subsurface + Surface in River

Input

Output

REMIE

Discharge

W. Level
Land Cover

Inundation

]

Cross Sec.

2D Diffusion
in Catchment

Vertical Infiltration

* Two-dimensional model capable of simulating rainfall-runoff and flood inundation simultaneously
* The model deals with slopes and river channels separately
* At a grid cell in which a river channel is located, the model assumes that both slope and river are

positioned within the same grid cell

Sayama, Takahiro et al.: Rainfall-Runoff-Inundation Analysis of Pakistan Flood 2010 at the Kabul River Basin,
Hydrological Sciences Journal, 57(2), pp. 298-312, 2012.

£ 1 2IIRRIFE T /LTI, M lUBTENIZE B NICHARM O K Tl YA ST D78 2B
LTz, B H SR 2 — IR E T2 E 227 L T7,
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13 Oct, 2011 by MODIS Simulation on
Tyhoon Oct 18, 2011 by ICHARM

UPPATES: GVERVIEW OF FLOGD WATERS oltie, 5 | ock-te
QVER CENTRAL PROVINGES, THAILAND @& om

-~ in July.
. 145% of
av(J,A,S

'08-"10
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25
2
15
1
Ayutthg —
1:July 2
"8 371:Aug 1
Bangkol N e 62 :Sep 1
0 ) 92:0Oct 1
123 : Nov 1
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Sayama’s RRI model
by satellites & NWF )
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BTOPMC model

Block-wise TOPMODEL with Muskingum-Cunge method

Runoff Generation > " ~ ‘“*
$ ""—: 4 . 3 .': .r-'-. Di K' L] \ \
e,fu m a’s. . \
— B .
i g—— | \Tr):
oo Inf, \_ l \
- _ q \ L] t
Satursted \\-
Flow Routing _1p S (@) A

i

_tan §, _
Muskingum-Cunge SD. =SD+m(y—y,—InD—-InD,)
: Modified Manning Eq. a0 :Di . ﬁi exp(—SDi /m)

‘ Q. (Q icHARM
9

KILEFTNNEL T, 1 OBTOPET A TOVET, ZHUZERIN TR ST~
TOPMODEL%, Kjitlicb i H TEXAIITHEELTZET LT,
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[ Flood Inundation Area & Depth

FID Algorithm

HydroSHED 15S (SRTM DEM)

DEM, River, Flow-direction
500m resolution

H_(FID) = H_(DEM')7 H_rHWL of river)

Relative Elevation Map
estimated from DEM

F FID -
Manning’s Formula

)
Flood Discharge

YJ

| KWAK
A0r
STEP2  STER1
FLow STEP.3
FIL
2m FIL+2m
i FIL+1m
Wr om P
Wi i !
B Flow direction
n Overflow mesh
Mesh 500m x 500m
Flow direction
Potential FIL
2m
1m
0 B om
. H-1m
o m River
Overflow
e m direction
0
0
g E"" ICHARM
g \J

ZHICFIDEVOHITE 7 — 226 S-S GUR IR E £ 7 LV A A,
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Global FID ' ?N%ﬁ[f i & E‘ff-“; Present’ peak drScharge

Ideep:over‘10m B A {\};}5&%, Pic High : 500000 S
WP iy mys) 2
SR ”’“ I e e
Shallow: 0.1 m o
SRTM DEM(HydroSHED15S)
1 Jkm DEM, River, Flow direction,
0 2,450 4,900 9,800 Peak Discharge, Hmax Low: 0 soom grid

MRI-GCM3.2S BC Present (1980-2004)
50-year return period based on the BTOP (ﬂ—\

model during 25-year simulations ¢ ’CHARMI

A NNRHT DA, 7T I )NEITU O RO KO UK NN —R <7 DVERKIZ
FIFHLCWET,

TS IR LA FHW SR DIED TR EORSE TR . ADCPIZE AT &
BN, HUS ST T VWREZ W ZBERRRENT, E Dbyt i, AT, KET 12—
TarpEBiToTVVET,
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Research on
disaster risk management

® Early Warning Hydrological models
e Rainfall, Flood discharge and inundation ::le
e Risk Assessment - BTOP

e Hazards, Exposure, Vulnerability, Resilience

e Other/supporting subjects
» Satellite Rainfall measurement, ADCP, WRF
» Debris-flows, Water Quality simulation, Drought Indicators

e Projects
* PWRI projects

« MEXT Kakushin (2007-12), Sosei (2012-17)
- UNESCO, ADB, JICA ("-\‘:cquM

IV AT T B ARAANTT S, ZAUTHE A D7RD3) DFRUMIFFE 53 B T ARSI HROAL 72 %
MR T DT LRI AR T,

FPTNIERDONAY =R I AR —T v —ZHFE L, UAZHIBIZ AT CTEIRIZE ZCRfkEZ
ZHIETHORF~—F TN TELENEBIR L CWVvET,
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Global Water Disaster Risk Index

The Pampanga River Basin,
the Philippines

Under 50 year Flood
Supposing no dams,

The inundated area: 1,362km?
The affected people: 993,000

With existing two dams,

The inundated area decreases
by 3.2 %

The affected people by 6%.

Report to

("_\‘rcmm

UL, TAVEL R R AN I T OA 7 TR RS B T B H IR O ) RO T il ¢
T, ZOINCT —ZHHEAME DD IR LA THI A ATRER FHEO R E HFEL TRV £,
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Flood Vulnerability Measure (Cambodia)
Distribution of weighted total damages: /21(3?0 Flood
N N
e T o Wadl
g K\j\’"‘“\ Tjﬁ 3\( {} A

[ 0.75 Agricultural damage
£ + 0.25 House damage

s £ &-‘_:.s'-' »-‘\/
s :
BY o E . —//
¢ 7,_3...'"%
oY 5 - Legend
1 : Wt . )
Y R :&)f . Weighted Total Damages
6} o o (o in USS per km?
2y ,._.'3:;"' 5 PN [ 5,000 - 10,000
@, e, 10,000 - 20,000
LB ™} [ 20,000 - 30,000
Reported to ADB, 2013 e I 30,000 - 47,699
—
0 25 50 100 150 200 i
Kilometers

£72, IR TE VT o — (Waga k) OFFL,
HEOFATWET,
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Karina Vink, 2014

Relative Mortality Rates by Ages

Netherlands, flood Japan, USA, Hurricane
1953 GEJET 2011 Katrina 2005
=59 9 9
E s 8 s
EE&7 7 7
226 6 6
EE 5- 5 5+
24 4 4
3 %3 3 3
g2 2 I 2 I I 2 :
% 1+ 1 1
o M m W B 0,--_---]. o e i
¥E 9 o ;
=& ':-'\ ,,q" 2 q\" Y P 3 ¥ 0P o od c\'xo_;a oa_p P iﬁ n" )P‘A‘ Ny .p."\ ) © %
-§3°‘<‘~9§?@§ \\\~,°~$m\°\+'\°‘o S¢S
gz & o

Ratio of age specific mortality rate compared to mortality rate of the general
population from three disasters in the Netherlands (Oude and Nieuwe Tonge); Japan
(Great East Japan Earthquake and Tsunami GEJET, coastal cities in the prefectures
Iwate, Miyagi and Fukushima); and the United States (New Orleans Parish).

Would similar mortality rates be acceptable for other SC@M
aspects? \J

T lin e ol S E R OHEE . T HURI R OB B D R A2
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Flood Vulnerability Assessment in the Lower Mekong Basin

Flood Vulnerability Indices: Kandal Province, Cambodia

Distribution of Agricultural Damages: Distribution of House Damages:
2000 Flood (Kandal Province) 2000 Flood (Kandal Province)

Damages 22 # Damages

y Legend

i House Damages

inUS$

I 2 - 1,000

[ 1,000 - 5,000
5,000 - 20,000

[ 20,000 - 45,000

I 45,000 - 75,000

I 75,000 - 108,541

[ Province boundai A [__] Province boundary

0 5 W 20 30 ) ] cCommune bound 0 5 10 20 30 a0 [ commune bounaary

Agricultural Damages
inUs§

W 496 - 5,000
[ 5,000 - 10,000
[ 10,000 - 20,000
[ 20,000 - 30,000
I 30,000 - 33,035

e RM
Year 2000 Extreme Floods ‘\_/)

ZNEREBITITO ik,
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Monitor Disaster Risk & Preparedness

Vulnerability)

Current Risk Level

Preparedness

Remaining _o~ * Vulnerability
Risk S, monitoring
_Positive Spl?‘.’:lL| . PDCA cycle

(1 'Clcmax)

Prepared -Evel

for life » Early Warning
+ Emergency Response
* Education, Awareness

Raising, Social Capital

Prepared

for life » Participatory Approach
properti;s + Governance

iveli * Finances
& livelihood " OMR

Structural Infrastructure

———

BT — X DOIRLNT-HIL COREBVATIRFED R 72 L, HELWIREIZE A EFLA T
l/ \ji‘g—o
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Research on
disaster risk management

® Early Warning Hydrological models
e Rainfall, Flood discharge and inundation ::le
e Risk Assessment - BTOP

e Hazards, Exposure, Vulnerability, Resilience

e Other/supporting subjects
» Satellite Rainfall measurement, ADCP, WRF
» Debris-flows, Water Quality simulation, Drought Indicators

e Projects
* PWRI projects

« MEXT Kakushin (2007-12), Sosei (2012-17)
- UNESCO, ADB, JICA (< icHARM

F7-. YK DO IR I2H T VKV AT OMFFEG hE6D TUWNVET, KISV X1 /K ThHHE 3
BAEEZF I TH RO R EE HDTNENL T,

ZNHOMFEICIT AE L, HEOFRAL DY, R ERE I B O—R{bZ X > TWET,
HEEOFATBAZTE N, 732> TR EEEDT AT AT 4R REIEITHZENRNIANTENH JE
AIFHOFRITT, £z, ACRIERIOFHFR L OIENIT, SCHR B OEH 7 mr 7 A, Al
T rTn, XA KFEREL AR —R, UNISDROZ 10— )L 7 2 A AN ZH B L
LCWET, o, WICHL EFBBHIEERICHIENSNTOET,
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Philippines:
Pampanga &
Cagayan basins

Banglzde/sh: Whole';
Natio i
- Application of

-~Review & recomm

of Early Warning \ IFAS
Systems el - Capacity devipmnt
- Capacity building a'} oo | & training
i ya 2%,
‘ é’/ mbodia: Lower ¢ A 1 ,
Mekong Basin iR
- Development of & - b
\ flood vulnerability of
B e ) |nd|cea,\7 4 N
Indonesia: Solo basin .

- Implementation of satellite=
based flood forecasting
system

- Community-managed flood
risk management

- Capacity building

BIRERLV D DI, EESHE Th-> TR FEEZOLOTIEHVEE AN, Th THHEE
(XRIDE DD ET,
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Indus-IFAS: flood forecasting system based
on IFAS/RRI (UNESCO -Pakistan project 2012-13)
INPUT DATA e _
* Lackof : ‘ Inundation area
transboun- by RRI I—II:,fI\-gAORDD
dary data
s Nl air MAPPING
raingauges
network |QHARM
* Uncertainty —ic DATA:
on snowmelt | = - Rainfall
distribu-
INPUT DATA : tion maps
+ Rainfall data * Hydro-
(ground- —— graphs at
gauges, JA specified
GSMaP, locations
forecasted) * Inundatio
+ Real-time n extents
observed in mid-
discharges =t - | low Indus
BT e 218 [ Gl N = B]] @ [@lx] L oeerozo-oo .,

ZZTICHARMTILT U7 B EATRRIICA . D g Al EINDAN & 2\ =T
WCHFETEEL TWET, IFASSORRI, KV RIZ T BARA NN, FEELTT VT &%t
RIZZD I EHE T L TNET,
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Capacity Building Programs
in UNESCO Pakistan Project

6 Pakistani
officers
8 o I graduating from

ICHARM/GRIPS
MSc

—
O

4

Short-training course in Japan of 11
Senior Managers from Pakistan

ICHARM patfticipationito internationa;
'“d4plorkshop and™Fraining in Pakistan
[ V9

WL — A OHAMT R Cldzed, BRI L D xtEEe NS0 E G - ik &8
RO AT, B EICHARMM T CHFFEEAF e 3B > CET, W5 T, HFFELHF5EE
NES>TNET,

45



Alliance with Univ., Prof. Ass.,
g UNOs, 10s, Gov., GOs, NGOs etc.

Information Networkin

Tsukub: ;
2729 Septemben201'1
Japan

| 5tinter , Flood Mana ' ement [@j’ﬁfﬁ

INITIATIVE! & & @ — =

GLOBAL RISK FORUM

©) “JUNSGAB/HLE

I
......... :
e

> RIO+20
\O‘ United Nations
| Conference on
-t Sustainable
Development

k % IJ x7 . ) A51a Pacific ' l Global Water

Partnership
MEDHR

Water and Disaster

High-Level Expert Panel on Water and Disaster] UNSGAR

¢ L
~ Prevention and Action to Minimize
Death and Destruction
Building Resilience toward Sustainable Develnpmenl_“l‘
L ¥R

igh-Level Expert Panel on Water and
Disaster/ UNSGAB (HLEP)

waweees \NOrld Water Council

R G T —% 0 7T, ZHUTAKEESIZh b b3 R D7 n s I 507 1
TxIMNIBIL, W DR T =7 DTS R IZE 5L T2 VOB DT, [FIEREIC
ICHARMODHERE AR D DD\ By FEEE T —arDIFE ThHET,
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INTERNATIONAL

FLOOD
INITIATIVE

OVERALL OBJECTIVE:

To build the capacity necessary to understand and better
respond to flood hazards, vulnerabilities and benefits.

IFI’s GUIDING PRINCIPLES: I IFI Flagship Project |

Living with Floods To support targeting, strategizing
Equity and benchmarking flood risk
Empowered participation I reduction at global, national and
local levels

Launched at UNHQ, NY in March 2013

o Y N

MISSION STATEMENT:

The International Flood Initiative (IFI)
promotes an integrated approach to flood
management to take advantage of floods and
use of flood plains while reducing the social,
environmental and economic risks.
SO P NS B

Inter-disciplinarily and trans-sectorality.
www.ifi-home.info

W Close Collaboration with:

By s @) <o
Ry U |_§_Q~B JA UNITED NATIONS wﬂ

UNIVERSITY

¢y [ERRUL KA =27 F 7 International Flood Initiative D&% i L CO&EENTIEHE T
9, ZhUFE xR, WMO, UNISDR, FE#KFENFEMETH7/ Y=/ T, BUEHRASE O
BKDYVARTHIED R F~—F 7 Oftit | BIEED DI TWAR AN, Frger B % H
BEDSDG%, % i # TEHLHEL DI T HOITM BRI THY, £ LG HE)
EVIHZETTEWET,
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UNESCO —_—
International Hydrological Programme (IHP) I [ s [: Il
VIl Phase 2014-2021

United Nations ~ *
Educational, Scientific and
Cultural Organization |

d |

.
1

ADDRESSING

WATER-RELATED WATER SCARCITY
DISASTERS AND GROUNDWATER AND WATER A
HYDROLOGICAL IN A CHANING QUALTY

CHANGE ENVIRONMENT

D GLOBAL CHALLENGES ,%

Theme 1 Water-Related Disasters and Hydrological Change

Focal Area 1.1: Risk management as adaptation to global changes.
Focal Area 1.2: Understanding coupled human and natural processes.
Focal Area 1.3: Benefiting from global and local Earth observation

systems.
Focal Area 1.4: Addressing uncertainty and improving its communication.
Focal Area 1.5 — Improve scientific basis for hydrology and water sci SICHARM

for preparation and response to extreme hydrological events.

F77 . R AKILFEFHHIHP, WMOD /KX < KEJFE 717 Z 5, UNISDROZ a—/ 3L
S hR—ALE T,
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Alliance with Univ., Prof. Ass.,
g UNOs, 10s, Gov., GOs, NGOs etc.

Information Networkin

Tsukub: ;
2729 Septemben201'1
Japan

| 5tinter , Flood Mana ' ement [@j’ﬁfﬁ

INITIATIVE! & & @ — =

GLOBAL RISK FORUM

©) “JUNSGAB/HLE

I
......... :
e

> RIO+20
\O‘ United Nations
| Conference on
-t Sustainable
Development

k % IJ x7 . ) A51a Pacific ' l Global Water

Partnership
MEDHR

Water and Disaster

High-Level Expert Panel on Water and Disaster] UNSGAR

¢ L
~ Prevention and Action to Minimize
Death and Destruction
Building Resilience toward Sustainable Develnpmenl_“l‘
L ¥R

igh-Level Expert Panel on Water and
Disaster/ UNSGAB (HLEP)

waweees \NOrld Water Council

HRAKT 3 —T 5 WRIVZATHEEIFZEIRDR, 34EIZ1 D EFREK~ R A M2 EICFM,
ESCAPOEREE S, IOV IHDIZHEE L TOET,
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Activities as a member of High Level Expert
Panel on Water and Disaster (HLEP/UNSGAB)

HLEP Report of action plans through meetings in
Tokyo, Seoul, Marseilles, New Orleans, and Istanbul.
40 actions proposed and committed by members.

Water and Disaster I
thihe Bl 0

i E;j'%!ﬂ IFI no.2 and 30 (Early warning & risk indices)
e . %
: s
s -
W ey i =
The Side Event of the Special Thematic Special Thematic Session on Water
Session on Water and Disasters (UN Headquarters, New York, March 6th
(UN Headquarters, New York, March 5th 2013) ("-;EE\RM
2013) p

KB AR T AEEEBREZBASUNSGAB, O FTCOKES EHAZ Y —K —2
HELPZ2E | ZLOEEET 07 T LIS, R OKBOR OHEMEIZE S A& — IR
H TV W TR ET,
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Some Visible Achievements

e By in-House technologies, under localism,
centered on capacity development, needs
driven contributions to local practices:

e Early warning tools: IFAS & RRI.

e Alumni networks of over 84 MS & 2 PhD
graduates & over 1000 short course
trainees.

e International contributions through IFl,
ICFMS5, HLEP etc.

(Q IcHARM

PLEDIHIZ, ICHARMIIIM B IZBAFE LT-A L T RO HE I THIAED =—X|ZHHETA
SLEFEBICEBEEEZERTEEL, IFASRRI, 2451100 N2 2 55
HESETADRYRNT =7 IFIRICEMbS72E | HE 7 0y 2/ b~DH Y, Wb D FE
W7 ay e, RE I, RO E S O 05D LI SINTE X TEY
ESr
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REICHYTRIZERS

[ % A f& Be aware of risk while we are safe
BRETHbLEHRHY
,._.\,EJJ;E % Awareness leads us preparedness

ExHNIETBVEL
B IFEE Preparedness leaves us no regret
[EHIEER

Source: Zuo Qlummg “Zuoshi Commentary”
‘;- - e - in Confuclus ed.’ Spnng and Autumn 4BOBC &

lCHARMcares people’s well-being
_,"‘ and huiman empowerment!

www.lcharm.pwrl.gQ.Jp '

("‘ LY rreparedness for flovds

AR AT D e % AW OB IBT DAT AR RN E TN E RN ET,

ZHENEZ G (CHALE) JEWISHTHAET N, BEIIHY TEHIZE RS, B3
72O BliAHY | i ZHIUTE 2L, ALICRTS00FEH, L2 REEL EL- Ff&%k AR D
SETT, TNAICHARMDBS KD A —F T,

— 7 ICHARM®¥EMI I EN I, ZIUI A<D T, AMDRE B, Ea—~
T RT— A NIESTO I, BRI m it R ThAIV oV E— A T BT 5L
N TEALVIEF T,

ZDO8F], HNHVTZNINH NN S0 HAALBLEDOX vy I REINED T
L7z,

AP THENDRVICH I ETHRLZIENTEELIZDX, [i[E S > THEFHRIFIEE - Tk
BERGERICUTE TNz T, AR R OBIRBEBI RN SR E L T E 0
72BN T3, BRI, BRICHONEI T NELTZ,

ICHARMZ ESTREES . Bl X XICHARMTY VA3 — LU THER P THIEL TN T
WET,
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ICHARM Alumni Network "

Over 1100 trainees with 7 Sontoku Award winners of MS
and 3 Sontoku Award winners of short courses

RRIEE DN — 7 R P TICHARME—FEIZTHEEIL TN TCWVET,

53



REICHYTRIZERS

[ % A f& Be aware of risk while we are safe
BRETHbLEHRHY
,I_.\,EJJE % Awareness leads us preparedness

ExHNIETBVEL
B IFEE Preparedness leaves us no regret
IEHIEER

Source: Zuo Qlummg “Zuoshi Commentary”
.;' o7 oy . in Confucms ed.’ Spnng and Autumn”, 4BDBC

,h_ICHARMcares people’s well-being
s and human empowerment!

www.lcharm.pwrl.go.Jp *

WG rreparedness for floods

/PR HESE AT &N TV A28 KRG iconLnwze, 2l Bl
WZEEH EH A, ENEICHEBEMICORDEFESIVTWODLRIER OV —X —Th o/l
HE M2 DZENTE RICHVDT-LE-oTEYET, B HL KIE TR 55] & R ia
FEETCWEEEEWEESTEYET, e ¥ —EDO T, ICHARMA~O X+ 40
BEEILIALLBREWHL BT ET, HONREHITINWEL,

54



T/f.

_ s
MITFTBUEAN e’l Cl
e ) moemoersmro

GRIPS

IKSEE R BRI 1 1=k 2 - B D B

Science and Technology Supporting Water-related Disaster Risk Reduction

RRKF MR

P WEZREMICHTIVEL/ N ENWET MR Z2—ED T T, 8/, ZnET
2L DJF % DT FHAZENTZI2N T, KB I EL TETWBICHARM% 5| &S &) K& &A1)
HONST, A HF OB EREELENTITEINET,

AH I M40, TS EY ZZ8 K[ 7-ICHARMOBEER | 2\ ) B EA W=7 \W =0T
A5, FAOBRIII A BT ENEL T, # A ML K S Y AV EBIFIC A1 TR - fe b o Bk
B, B2 ESE QW& ELE,

KA D EH S S TR rlREZ2 BRI B EEN D DN D HEA TWDI LT, 205
I RGO L DES AN FLOZETIF RN EENET,
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[ Sustainable J Risk Management

Preventing Reducing Building
Development Future Risk J Current Risk } Resilience

Science and Technology

\

ﬁ Z;‘ i Security,
Human mducd Issues oterioration
Population

DeVElOpment Increase, Decrease, Aging Disasters

Economy Water
Poverty, Inequity, Globalization

Destabilized __Food
Governance Health
Pollution

Land Use v R
Deforestation, Desertification Biodiversity

Disorganized i
Urbar%ization £ et Hisiis

(
D

Inherent Risk to

Development ERETE)

¢ § %

R HREV - H A R RS T D 1L, ZOFEHE ATREZR BRI L TEIWD B X CThlite ~ &)
LV Z LR F T ERSE QW& D E VW ET,

Bt rTRE72 BHFR TR L, FRfE rTRE T2V BHFE S E IV OB D TL X920y, BIFIZITZENIC
FHRET 500 2 IRV A N SNWET, TV AR O 2 2 TEIOAFN RKALD TN E
T, NADRZEIITHINTHE0, HAHVNTH RO I Lo, o &b Enirdd
RMELHVET L, . BROEL KELKTZWET L, REEDORELHYET, igs
HREENOHDELIZH T U AN ThRNE WAARTERZFT > THIEWDR U, (59D
ML) HIRI A AL H DI BERIIEE SO RELHV T L, R PR Bz &
ILDOHLTIWNET,

INbEE REELT, AL 2 22l TOZERE RO THEDIT T, K
EORMBEGHVET L, BE BEE, — X — EMEZEEME, 2L TCOREDZEILEVHED
D, NSO REELFTETRILWOEDIZL TEBYET, KIZTFNODOFEHESR LRI
Do, NEORERFED 1 DDELSTHVET, ZOIDNTHAITEMEICBEE T 25008
WHIIR T A= 5 R B HIEDNIART < R AR T, DFED, KEDYRY  BBEDIAT D~
FUASREN BB DDHEVHZERIFE T,

ZZESODMEN TS NWEL TR RER VI DV AT E[E, HHWNFZENE TR 5,
BEALTWBIRZED T, ENDLEBRIHENE 26, T20bERFLEIE TS, L
VT ALV FEEII 22 H AGEIZZ2DIZK WA TT N, [BIE 112505 TH N 500
BNET, ZRBORMIHEIZ, B HATIE RO ENDZETHVE T,
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inter-disciplinarity & trans-disciplinarity

Scientific Knowledge
Formal Knowledge which can be transferred and shared
among vast amount of Factual Knowledge

Deductive Inference

Hypothesis | | Models | | Experiments Observations | | Factual Knowledge

Inductive Inference Natural World

trans-disciplfnarityt

Socio-economic World
Recognition World

Explosive Increase of Scientific Knowledge

- Differentiation & Systematization: disciplines
¢ Accumulated sub-system knowledge can not be reflected to holistic knowledge.

* Effects of a whole system can not be reflected to a targeted sub-system.

—> Far from fundamental solutions of issues across disciplines = inter-disciplinarity

Data System System for Inter-linkage Opportunity

WIAZ, B H I EB 2 THELLY, AT HIIFRE 1L, B0 mERf b2 a3
&Lfiobiﬁ“ RN HE RR 5 15 SRR HE R ji/£@/1z»—7%flﬁlbf£7b>%ﬁﬂtljéhé DD
DFRZHEFRDS, 23 :1%7‘4"43“@{91@ TAHAL | f%ﬁapb 2Ol % FAT- B3R
FOMEMFOET, Wi, FA-BIdR LA ELSDIT T, LW Em L T, 2D EDNAL

HAHTEDHbI 7%@: ;@ﬁﬁ%’fxf\ BLFOEDA Hjéfaﬂ%sﬁ“o

ZO20HH ZORFEOMITIERNTIEZ F LT, FITREBIE AFN TR0 mE
AFAL RN THZEIZE ST, T4V 7V (R EF) LWL OE KL TETebif T2
SWET, EFICELDER2T A TV NIV TR ET N, 2T, ZnEnnsy
B CAILNTRIROMEED DL, BB THHED, KETHDHENDO IR FRARIZ 4> 1%
ICSLTAHZENTEERE A, DOV, 2 ORIl 0 B A5 2 AR, 2IROR 7O %
KRELTOD B~ T HZENEHELL > TET, EVHZET, ﬁf_ e NP i)
R B RAIRM IR D EIREL CIEFITIE N EZAILND I IR0 ET, THOVIHZE%E
ﬁ#ﬂ%ﬁ“é I, B A EEE SO LB T,

THARBFEETT, TIOLHARRZED, FRKOIEERICBE DI 9E O i a Fi> Tl
k@i@“ﬁ IXEEMTNLEAED B L2720, AKKELVDZLEE 2 D& BRFR7 R E
THDHEN, HDHWIT AR DR &ﬁ&%ﬁ%ﬁiﬁ*#ﬁhﬂ\75%@\2: RO FERI D E
T, 2OVHEZAIF, RIS TT NS, Bttt E0mEzE 27 ) AR EITRD
Oy B R I 2 T, B HA 0 B AL S O A B 2 D E N BV ET,
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inter-disciplinarity & trans-disciplinarity

Scientific Knowledge
Formal Knowledge which can be transferred and shared
among vast amount of Factual Knowledge

Deductive Inference

Hypothesis | | Models | | Experiments Observations | | Factual Knowledge

Inductive Inference Natural World
trans-disciplfnarityt

) R Socio-economic World
Explosive Increase of Scientific Knowledge Recognition World
- Differentiation & Systematization: disciplines

¢ Accumulated sub-system knowledge can not be reflected to holistic knowledge.

* Effects of a whole system can not be reflected to in a targeted sub-system.

—> Far from fundamental solutions of issues across disciplines = inter-disciplinarity

Data System System for Inter-linkage Opportunity

DI, BEERKEREDIVAI D~ RV A NEN Z @ ODHTDITIX, 3B OB L
B Bl LA OEBEER TR DI TT N, T EEDIINTHED L ENTELNEE 2T
HEEXTZWEFUET, KRBT, TOHEE S REL T, T — X VAT A, Sy B s (o2 —U
=) DG DTERD, 32T DOWTIRRE T,
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INHATNIT
u

Where is data?
How to access?

Quality?
Reliability?

Technical Terms
among
Different

Disciplines

EP. T —FUATLTTR, HOPUITLKEAT —INRHVET I, TNREZIZH T,
AR DD, HOVI BB TEETIL0OMNENDE, HEFITRESRMEP TSN
£7, T —IPMD TEERTHDLND RN, B 2R TR OEHE LIS DOITIEF ITHELL,

T ATV TAUTH 2 TNDIZE L Ip > TETEVET,
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Fully interactive (biology,
chemistry, physics)

ensemble simulations in
an operational mode

‘ .25°x% .25° resolution;
u add cloud, chemistry,
- .
10 16 =*'IIIIIIII i éllmdlanon effeclell
| 25° .25° resolution; Wt 4 ‘.;, -
10 5L hurricanes, storm fronts s S0y
10 M L3
F 2°x 2° resolution; Interactive Na hnol
| synoptic scales physics, biology, . notechnology
' chemistry; "
4;0; assimilation of .
oy satellite data :
u
- u
Q) [
-N L]
- L]
[Ty} =
]
S 10 Information -
+ Heterogeneous . .
=] Power Grid =
fa) Cluster =
L]
10 =
10 E < EEEEm ‘.
| GigaFLOPS TeraFLOPS PetaFLOPS . ExaFLOPS
9
10 L ul Lyl IMIL] L] L1l I 1l [ IJY Ll
9 10 11 12 13 14 15 16 17 18
10 10 10 10 10 10 10 10 10 6

10
Compute Speed, FLOPS

Real Demonstrated Performance doing useful Science

ZOKIE20004E 0D ICNASA TERESNIZH O T, Bl Ao B o —F— DA —, fitdil
HIERER BT (CB# 357 — 2D BEEZELTBVET, HARIXI0 X 70y S A< Wbd
[ g B a—H—ZENE L7208, 201541002710y S A< L LV DINHEE T, o0
WRFHI7Z S 72O LIVER A, 72720, BUIFE, ZNEBA =77y A<y EVnHD
ZAER4 A A TRV ET,

T =B TUI10RINA RV BETIIWNET N, 2 THHL LT E3 ), IPCCOES
RIS 12 BT, R P CH S — 17T — X El32.6 XZ A Mo TN ET,
ZAUTHAS NS N Ch -T2 W ET, (IR L BT 720 inenHE, lFEOT —20
AN Z., PARZBZ T, BRINCT —ZOBENHEZ TONDEVIZETIINWET,
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Data Integration and Analysis System
J ysis Sy

a legacy for Japan's contributions to GEOSS

To create knowledge enabling us to solve
the Earth environment problems and to
generate socio-economic benefits

Technical Term Dictionary

Geographical Dictionary

Data Related
information
Data model " T " < Archive Syptam
Searching System r Biodivers )
umL XML
Metadata  Schema

-
-p

File System Laye

=

- =

_ f’ * Storage Layer "’?.J

all T aumnpm
Disk Array

ge Volume data from various dat;

ﬁﬁf“liﬁﬂﬂ-

O Z KIS T D7D, SR FE O R Z215 T, B RFET if*&ft/\ﬁﬂﬁ/
XTADIAS%:E%%%L'C%ibﬁo il x# DS T —H ) — AT —HE AL T, BEEHL T,
AR T —=HEWNONDZDT —HIEINDYT —Z THLHNEVIBHOT — 222 T, #ELn
WO THLT 7 BEATELY AT LEWI DRI TO Iy B e — 1272 > TE> TEVELTZ,

Hierarchical Diagram
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.o Data Integration and Analysis System
DIAS a legacy for Japan's contributions to GEOSS

Data Integration & Analysis System

tackling a large increase in diversity of the
Earth observation data.

Ontology Meta data Design

New analysis algorithm

Sensor calibration

Satellite orbit/ parameters (e.0. egig;:nngsoi\-watee‘rnc)nment‘
sensor attitude (revised for better accuracy)
(revised for better accuracy)| -
Coordinate system
Based on sensormodels i
and platiorm/orbit models Registry
(2.9.15019130)
—_—--
"""" ding service
Reverse Radiometric cofrection service
Dictionary ! Other data services
metadata 7] paza discovery metadata
service
FlL vice

Geo-coded — Service Non geo-coded

Satellite inage h
(raster data) ..::7 interfaces Sateliite image |,
3
Users'
application
In situ observation data Users I sitt observation data
Model simulation data Model simulation data

CEOPdata 3 Scope of this document

Geographical Dictionary

ZTDOBINL, T —HDSIEIEICKT T2 THYEL T, A b —ThiEN HDHITH
RS WA RS, RIEEGHRLELZINNC, T —HEmHTHT —%  AXT —H LD
DETFTHFAL L FNEZDV AT AOFNIAL AN—L L TEVDELT-,
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Data Integration and Analysis System
a legacy for Japan's contributions to GEOSS

tackling a large increase in volume of the
Earth observation data.

IPCC AR4 (2007): 40TB -> IPCC ARS (2012): 2.6PB

''''''

J8888

= = ” . WCEOP Model
e  HHUH  =ceossaeie
- u AMSR-E
2 7PB 2012 = MOOIS Mongolia
A IS AIT
1S NASA
/ i S uT
_________-__a-_-----IllllIi M:T
%

NNNNNNNNNNE

T —HDEIIERNTHEZ TBVET, B R PAEFERITIIZEET O =8 | ZBfz L /1L T
T AL TBVETD, KIIRLET I, T —FOEDPMEHEITHE 2 TE TRV ET,
FIZEFWVELD, FBSUGEHI T biLizd :t2 62 Z /AR TT M, 2007T4E D FH AR AR D
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inter-disciplinarity & trans-disciplinarity

Scientific Knowledge
Formal Knowledge which can be transferred and shared
among vast amount of Factual Knowledge

Deductive Inference

Hypothesis | | Models | | Experiments Observations | | Factual Knowledge

Inductive Inference Natural World
trans-disciplfnarityt

) R Socio-economic World
Explosive Increase of Scientific Knowledge Recognition World
- Differentiation & Systematization: disciplines

¢ Accumulated sub-system knowledge can not be reflected to holistic knowledge.

* Effects of a whole system can not be involved in a targeted sub-system.

—> Far from fundamental solutions of issues across disciplines = inter-disciplinarity

Data System System for Inter-linkage Opportunity
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inter-disciplinarity & trans-disciplinarity

Scientific Knowledge
Formal Knowledge which can be transferred and shared
among vast amount of Factual Knowledge

Deductive Inference

Hypothesis | | Models

Experiments Observations | | Factual Knowledge

Data System

Explosive Increase of Scientific Knowledge Recognition World
- Differentiation & Systematization: disciplines

¢ Accumulated sub-system knowledge can not be reflected to holistic knowledge.

* Effects of a whole system can not be involved in a targeted sub-system.

—> Far from fundamental solutions of issues across disciplines = inter-disciplinarity

Inductive Inference Natural World
trans-disciplfnarityt

Socio-economic World

System for Inter-linkage Opportunity
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Global Earth Observation System of Systems
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wherein decisions and actions for the benefit of
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GEOSS Asian Water Cycle Initiative (AWCI)
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GEOSS Asian Water Cycle Initiative (AWCI)
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inter-disciplinarity & trans-disciplinarity

Scientific Knowledge
Formal Knowledge which can be transferred and shared
among vast amount of Factual Knowledge

Deductive Inference

Hypothesis | | Models | | Experiments Observations | | Factual Knowledge

Inductive Inference Natural World
trans-disciplfnarityt

) R Socio-economic World
Explosive Increase of Scientific Knowledge Recognition World
- Differentiation & Systematization: disciplines

¢ Accumulated sub-system knowledge can not be reflected to holistic knowledge.

* Effects of a whole system can not be involved in a targeted sub-system.

—> Far from fundamental solutions of issues across disciplines = inter-disciplinarity

Data System System for Inter-linkage Opportunity
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Disaster Risk Reduction Lessons from Hurricane
Sandy /N\UT—2HUTahBEELYRY

Kate White, PhD, PE | Lead, Climate Preparedness and
Resilience Community of Practice

US Army Corps of Engineers

/ U SAC E ICHARM International Symposium: Together with the People coping
CLIMATE with increasing water-related disasters in the world.
PAE,%P,QESE,BESSE Graduate Research Institute for Policy Studies BURTH R X ZERKE

30 September 2014

Good afternoon.

Thank you very much for inviting me here. I’'m here on behalf of Mr. Steven Stockton,
the director of civil works for the Army Corps of Engineers.

And I’m going to be talking about disaster risk reduction and lessons from Hurricane
Sandy. As soon as | figure out how to work this thing.
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Topics

= Introduction to US Army Corps of Engineers
(USACE)

— Experience varied disasters

— Strategies: reduce risk, respond and restore
» Hurricane Sandy

— Characteristics

— Damages

— Response

— Recovery
= Comprehensive Study

= Climate Resilience and Risk Reduction

The topics I’m going to cover today are shown here.

First, just a brief introduction to the US Army Corps of Engineers because I’m not sure
how much you know about it, especially the kind of varied disasters that we face,
primarily water-related disasters.

Next, I’m going to talk about our strategies to reduce risk. These are very similar to the
strategies that have been mentioned by the previous speakers today.

Also, for Hurricane Sandy, which happened in October 2012, almost two years ago, I’ll
talk a little bit about the characteristics and the kind of damages that we received from
that event and the response and recovery, of which the US Army Corps of Engineers
played a large role.

Finally, we’re undertaking a comprehensive study in relation to Hurricane Sandy to help

us better prepare and plan for future events. And finally, I’ll talk a little bit about climate
resilience and risk reduction.
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So first, this map shows the continental US and all of the Corps projects that are there. So
all the little purple dots are the Corps projects. You can see, for example, the Mississippi
river traced here. And then many major ports and shipping areas.

This is a little bit of the kind of work that the Corps of Engineers does. It’s very much
like a Water Ministry in a country that has such a ministry.

Starting with—Ilet’s see. | guess ports and waterways are probably the most valuable
here: about two billion tons of commerce per year, which is about US$1.7 trillion for the
economy.

We also develop—most of the hydropower in the US is done by the Corps of Engineers,
about 24% of hydropower, which is 3% of the total. We have over 926 harbors that we
deal with, 400 miles of shoreline protection, 12,000 miles of commercial and inland
waterways, over 14,000 miles of levees and other flood risk reduction.

We restore environmental areas for aquatic ecosystems. Our parks and reservoirs have
over 370 million visitors a years, so our projects are definitely multipurpose.

We deal with all kinds of different emergency response and we also are a regulator for

water, so anybody who’s going to be building in a water or an aquatic system will need a
regulatory permit from the Corps. So just a little bit about what we do.
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Key 2012/2013 Responses

Hurricane Sandy |
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These are a list of some of the key responses that we had in 2012 and 2013.
Hurricane Sandy | will talk about in a moment.

I’m glad that the other previous speakers mentioned drought because this is an
increasing problem in the US and an issue that we’re finding is changing, compared to
earlier droughts. In 2012, we had a very severe drought year that followed a very severe
flood year. And now we’re starting to see a pattern of droughts occurring very quickly,
more quickly than we had predicted them.

This example here is of flooding in the Upper Midwest. In this case, what you’re seeing
here outlined are barges that had been unmoored during a flood event and crashed into
this dam. And the problem here now is that the dam is not able to operate and it also
blocked flow from the dam and caused major flooding upstream. So this is a Corps dam
and, again, a barge accident.

Up here we see in Galena, Alaska, May 2013, a 30-mile-long ice jam, which caused
severe flooding in this area of the country. So winter floods and spring snowmelt floods.

Colorado in October 2013, very severe flash floods that resulted from water that—

rainfall that was unintended or unforecast duration. And again, more Midwest spring
flooding in 2013. So lots of floods, accidents related to floods and then drought itself.
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How USACE Deals with Flood Risk

Post Flood:

+ Repair damaged
systems
S - + Take stock of lessons
Ny \\ﬁ learned
Red uce. Risk "< == - Plan and implement

measures against
future flooding

Pre Flood:

+ Best time to reduce
damage is prior
» Coordinate with others During Flood:

& consideration of » Can'’t protect against
available resources every possible scenario

+ Develop alternatives to « Take action to save lives -
reduce risk to a desired Protect property to

level, recognizing that g reqatest extent possible

there will always be during flood events
some risk remaining

‘ @\ USACE

So how do we deal with these kinds of flood risks? | think you’ve already heard some
about the kinds of preparations that ICHARM does and it’s very similar to what the
Corps of Engineers does.

So first, we’re trying to reduce future risks, we’re trying to respond to the current risks,
and then we’d like to restore the system to prevent future flooding as much as possible.
And we think that the best time to reduce damage is prior to the event. We find that
preparedness really pays off. For severe events it might be $1 of preparedness would
save us $4 in recovery costs. And it can get higher than that as well. So these are our
major strategies; very much like the ones of ICHARM as mentioned previously.
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Hurricane Sandy - by the Numbers
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Hurricane Sandy for the Corps and for the US was a very large disaster. This is the trail
of the hurricane as it turned into a tropical storm just at landfall on the 29th of October in
2012 and then continued through the US.

The Hurricane Center predicted storm surges of up to 15 feet in the New York-New
Jersey metropolitan area, a very heavily developed area. Because of this, the Corps of
Engineers—US Army Corps of Engineers—aggressively pre-positioned equipment and
planning response teams. And the Corps was part of incident support bases established in
several different states.

So when it made landfall, it was still just a tropical storm, but a severe amount of storm
tide and storm surge in the New York-New Jersey area, record flooding at the Battery in
New York City of 13.8 feet, one levee was overtopped and there were numerous coastline
breaches.

So the storm—the size of the storm—was 1,600 kilometers across. It was a very big
storm and it was pushing a lot of surge into the coastline.
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Observed Exposure To Sandy

Maximum Observed :
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So exposure. If we look at exposure to Sandy, on the left we see maximum observed
storm tides and on the right we see storm tides and waves together.

So on the left with the purple areas it was greater than 12 feet here. And you can see that
this is really the New York-New Jersey metropolitan area had the most severe storm tides.

And again, if we look at the combination of storm tides and waves, again, it was in New

York-New Jersey metropolitan area. So this probably couldn’t have been aimed worse at
the US than this location.
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Sandy’s Impact in the USA

* Human
— 1509 lives lost
500,000 mandatory evacuations
20,000 temporary shelter
— Extensive community dislocations
1out of 14 Americans affected
= Economic
— >$65B in damages)
— 650,000 houses damaged/destroyed
= Infrastructure
— Telecommunications
— Transportation
— Fuel Supply
— Power

= US Army Corps of Engineers
cost-share partner projects credited
with an estimated $1.9B in damages

prevented

In terms of the flood itself, we lost 159 people in this area, 500,000 people were
evacuated, 20,000 temporary shelters were set up for people. And in terms of Americans
in general, one out of 14 Americans was affected. Not only those people that lived in the
direct area, but people who depended on transport of goods and services from the New
York-New Jersey metropolitan area.

Right now they’re estimating about US$65 billion in damages. But that number is still
being counted. And over 650,000 houses were lost. Perhaps most important was the
amount of infrastructure that was lost during the event. And this infrastructure was
telecommunications, transportation, fuel supply and power generation—all necessary for
human life and safety.

But the Corps of Engineers flood projects were really worthwhile because they were

credited with saving almost $2 billion worth of damages. So they prevented damages. It
could have been much worse
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Engineered Beaches and Dunes Reduced Impacts

With Project

NEW JERSEY

o P E
-

Without Pijeet

A little bit about how they prevented damages. For beaches and dunes, which generally
are coastal risk reduction measures, we had a patchwork where the yellow lines here
show where we had beach and dune projects.

And the pinker ones show where we did not have a project. And in this case I’m showing
a “with project” condition. This is after the storm. Everything is still relatively intact in
this yellow area. Thirty miles apart, this is what it looked like without a project. So it
really shows the worth of even just a beach and dune system, not even a really hardened
structure.
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Mantoloking, NJ

30 Oct 2012

6 Nov 2012

Next, for example, the breaches that were formed. This is the town of Mantoloking, New
Jersey and we’re looking at an aerial view. This is the coastline, this is the back bay, this
is the bridge from the barrier island to the mainland.

And this was before Sandy. And, of course, after Sandy you can see one of the roads
remaining, you can see that the end of the bridge is no longer safe to access and you can
see a breach formed in the island. Within one week—and this is looking back across the
bridge here—within one week the Corps and its partners had made substantial progress.
And about a month later, you can see the island was still beginning to come back to be
restored again.

85



North Atlantic Coast Comprehensive Study

POST-SANDY LANDSCAPE

DRAFT FRAMEWORK

= Goals

— Provide a risk reduction
framework, consistent
with USACE-NOAA
Rebuilding Principles

— Support resilient
coastal communities
and robust, sustainable
coastal landscape
systems, considering
future sea level rise and
climate change
scenarios, to reduce
risk to vulnerable
population, property,
ecosystems, and
infrastructure
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The North Atlantic Coast Comprehensive Study is a major study undertaken by the Corps
of Engineers in partnership with other federal agencies and with state, local and other
officials. And it’s really looking at a new way for us to look comprehensively at an event
and try to figure out what’s the best way to move forward with the knowledge that we
learned.

So really we were looking at a risk reduction framework consistent with “Rebuilding
Principles” that I’ll talk about in a minute, and we’re really looking to have resilient
coastal communities. And we need to be able to consider climate change impacts,
including sea level change and increasing storms.
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Principle 1: Work Together to Develop Long-Term
Strategies

= Work together to promote public
safety, protect and restore natural
resources, and enhance coastal
resilience.

— Involve stakeholders at all levels in the
development and implementation of
integrated solutions to increase

resilience. » Promote public safety.
— Leverage partnerships to maximize » Protect and restore
resources and expertise. natural resources and

functions of the coast.

» Enhance coastal
resilience.

So the Principle 1 was “Working together.”

Everybody needs to work together to develop long-term strategies. | think ICHARM has
been addressing this fact for many years. But the idea is that if we work together to
promote public safety involving stakeholders at all levels and leveraging partnerships
where they have expertise, then we’ll end up with an infrastructure that’s much more
resilient than the previous infrastructure.
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Principle 2: Use a Systems Approach

+ Use a systems approach
(including natural, social, and
built systems) to improve
coastal resilience

— Promote integration of natural
and built systems in response,
recovery, and mitigation

—  Support community resilience
through sustainable economic
activities

— Incorporate adaptive
management and flexible
decision-making

B | @

Next, “Use a systems approach.”

And | think we’ve heard this from a number of the previous speakers. If we just consider
components we could have failure of the components and that could result in the kinds of
damages that we saw before. So we want to use—including natural, social and built
systems for our coastal resilience. Again, this Is to support sustainable economic
development.
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Principle 3: Increase Awareness of Risks and
Consequences

= |nvest in risk communication efforts, including emphasis on residual
risks and the identification of actions that can mitigate risks

= Improve understanding of risks and consequences among decision
makers

= Encourage risk-informed @
decisions that consider '
uncertain changes
including the effects of
climate change, land
use change, and
coastal development

Next, we want people to really understand the increases in risk that we are seeing for
them.

We want them to understand about early warning systems and how to respond to them,

we want them to understand about climate change and how that can increase the
frequency and intensity of the risks that they face.
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Improving Climate Preparedness and Resilience is
Critical

Increased frequency and intensity of heat Changing precipitation rates and duration,
waves, along with health and worker including increases in heavy precipitation
safety impacts, drought impacts, species in some locations and longer, more
disruptions, increased energy demand for intense droughts in other locations
cooling, altered material properties

Rising sea levels and associated waves, Continued-development in increasingly
tides, and surges from changing storms vulnerable areas

| @ A5

And for us it’s very important to prepare for climate change.

We have some idea of what’s coming for us in the future. It does include increased
frequency and intensity of heat waves. For an engineering organization like the Corp, this
means it changes the material properties. But in the US we find that many more people
die from heat waves than from floods. So this is an important factor.

Changing precipitation and the duration and intensity of precipitation is, again, a major
factor, primarily for floods. Rising sea levels and associated waves, tides and surges, and
then potentially changing storm patterns. And, of course, continued development in
increasingly more vulnerable areas. All of these plus constrained economic situations
combine together to form a large challenge for water resources infrastructure that we
must face successfully.
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Community Resilience

» The ties and networks and
functioning of the socio-economic
community are expressed in the
physical environment

= Transformational adjustments
and evolution of the community
and its processes are reflected in
the community structure

= Climate change is simply another
change agent

And for us, community resilience is a very important part of this.

In here, it’s the ties and the networks of the people. It’s how they work together and form
a community and help each other that are very important.

So we know that cities can grow and evolve over time. And these really reflect the
networks of people. So we see that climate change is simply another change agent in the
development of the country and we need to incorporate it, as well as the other challenges
that we face.
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Summary
|

» USACE experiences different types of disasters
each year

= Qur strategies are to reduce risk ahead of time,
respond effectively, and restore considering future
conditions

* Hurricane Sandy revealed important lessons in
coastal disasters

» The Comprehensive Study and the Rebuilding
Principles are guiding restoration and helping us
be better prepared for the future

» Climate preparedness and resilience is critical to
help reduce future risks

So, in summary, we experience various types of disaster every year.

Our strategies are to reduce risk ahead of time, to respond effectively and to restore
considering current and future conditions.

Hurricane Sandy provided us with very important lessons learned, which we’re studying

through our Comprehensive Study. And climate preparedness and resilience is critical to
help reduce future risks.
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Thank you for your attention

CHERHYNESITSTVELS:

Questions?

=

So that’s it. | think—do we take questions later?

Thank you.
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Haiyan 2013

Jonna P. Estudillo

National Graduate Institute for Policy Studies

Good afternoon, everyone. My name is Jonna. I’m a faculty member here at GRIPS. And
I’m going to present to you the case of Haiyan 2013 in the Philippines.
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Outline

* Overview of natural disasters in Asia
* Trajectory of Haiyan

* Damages and losses

e Economic and social impacts

* Rehabilitation and recovery

* Coping mechanisms—Xangsane (2006) and
Haiyan (2013)

* Relevant features of rehabilitation and
recovery

Now, let me present to you the outline of my presentation. I’m going to give you an
overview of natural disasters in Asia, the trajectory of Haiyan, damage and losses,
economic and social impact, rehabilitation and recovery. And then I’m going to present
to you the coping mechanisms in Xangsane—a medium-scale water-related disaster that
occurred in the Philippines in 2006—and the coping mechanism in the case of a mega
disaster, Haiyan, last year. And then 1I’m going to present to you the relevant features of
rehabilitation and recovery that is ongoing today.
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Storm and flood are the most common.

Figure 4.2: Natural Calamities in Asia by Type
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Source:  EM-DAT: The OFDA/CRED International Disaster Database, at
www.emdat.be, Université catholique de Louvain. Brussels,
Belgium.

Source: ADB (2014, Figure 4.2, p.22) 4

In Asia, flood and storm are the most common. And this is shown by the blue line. The
blue line, as you can see, the dark blue line is the flooding and the storm is the light blue
line. As you can see, in Asia—these are different types of natural calamities. In Asia, the
most common is the storm and flood. And the number of floods and storms have
increased incredibly over time from 1980 to 2003. And this is a report from the Asian
Development Bank in 2014. So water-related disasters, such as storm and flood, are
particularly important to deal with in the case of Asia.
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TC Haiyan

TC Bopha

TC Ondoy

TC Fengsheng
TC Pepeng

TC Xangsane

Source: USAID (2014)
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Storms in the Philippines

* 20 storms every year from 1948-2010
(PAGASA, 2014)

* Intensity of these storms have increased.
* Historical storms in the Philippines

Tropical cyclone (TC) No. Affected (millions)

12°2
6.25
49
4.79
4.48
3.84

Now, in the Philippines, which is an Asia-Pacific country, is not an exception. We have
20 storms every year from 1948 to 2010. And this is according to the report by PAGASA
in 2014. PAGASA is the meteorological agency of the country. Twenty storms every year
in the period of about 60 years. Intensity of the storms have increased unfortunately, and
this is because of climate change.

And I’'m going to present to you—in the lower part is the historical typhoons in the
Philippines from USAID report in 2014. We have Haiyan, which is a mega disaster,
occurring in 2013. That affected 12.2 million people. And then we have Bopha, Ondoy,
Fengsheng and Pepeng. And then this is Xangsane. It occurred in 2016 [sic]. It affects
about four million. And this is—I consider this as a small-scale disaster, another tropical

storm, compared to the mega disaster, which is Haiyan.
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Trajectory of Haiyan

Haiyan (typhoon Yolanda)
with wind speeds of more
than 300km/h and storm
surges of over 4m made its
first of six landfalls in
Guiuan, Eastern Samar on
November 8, 2013. It
devastated 171 towns in 14

gam.10 Nov2013

<, _—Bpm. 0B Nov2013
i (Initial Position|

R o Fosin provinces in 6 regions
T Trééktf Typh::n"'YOI:;NDA“ i (e within the 100_km storm
- tract. The six regions
represent about 30% of the

Source: OPARR (2014) entire population and the
output in these regions
comprise 17.4% of the GDP
of the Philippines

Now, this is the trajectory of Haiyan, the next slide. Haiyan—this is known as tropical
storm Yolanda in the Philippines—has a wind speed of more than 300 kilometer per hour
and storm surges of over 4 meters. It made its first landfall in Guiuan, Eastern Samar in
November 8, 2013, about 11 months ago. It devastated 171 towns in 14 provinces in Six
regions within the 100-kilometer storm tract. The six regions represent 30% of the entire
population of 100 million. And the output in these regions comprise 17.4% of the gross
domestic product of the country. And this is the 100-meter tract of Yolanda. It affected
the middle Philippines—this is the Visayas region—sparing the northern island, which is
Luzon. It also spared the southern island of Mindanao.
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Haiyan hit the poor hardest.

* Average household income in 2012 of the 14
severely affected provinces was only 75% of
the national average. Households depend
largely on agriculture and remittances.

* Higher rates of malnutrition, higher rates of
child mortality, lower immunization coverage,
and lower access to skilled birth attendant and
antenatal care.

* School leaver rate is high (8% versus the
national average of only 2.9%)

Now, very unfortunately, this tragedy hit the poor hardest. The average household income
in 2012 of the 14 severely affected provinces was only 75% of the national average.
There are many poor people in the affected area. Households depend largely on
agriculture, which is highly dependent on weather. And households also depend on
remittances, particularly from overseas workers. We have 10 million Filipinos working
overseas and we have 100 million population. So about 10% of the population are
overseas workers.

There is higher rates of malnutrition, higher rates of child mortality, lower immunization
coverage and lower access to skilled birth attendant and antenatal care in the 14 affected
provinces.

Moreover, then you have a higher rate of school-leaver or high rate of school dropout:
8% versus the national average of only 2.9%. This is because child labor is being used in
agriculture.
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Damages and losses

* 6,300 reported deaths; 12.2 million people
affected; 0.92 million families displaced (OPARR,
2014)

» Total damages and losses at US$12.9 Billion
(NEDA, 2013)

Others
Government _—"" 7% _\
10%

Now, let me go to damages and losses. We have 6,300 people dead, 1.2 [sic] million
affected people and 0.92 million families were displaced. Based on the OPARR—this is
Office of the Presidential Assistant on Reconstruction and Recovery [sic]—report in
2014. OPARR was created by President Aquino immediately after the disaster.

And this is the total damages and losses: US$12.9 billion of damages, from the National
Economic and Development Authority report in 2013. And, as you can see here, out of
the 12.9 billion, the private sector bore the 90%—90% of the damages were shouldered
by the—were borne by the private sector. The government bore only 10%. And among
the sector, economic and social sector, particularly agriculture, industry and services
were highly affected as well as private housing. So 12.9 billion of damages.
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Sectoral composition of damages and losses and recovery and reconstruction needs
I
Sector PhP Billion needs (PhP Billions
Infrastructure sector 33.9 28.3

Electricity 15.5 (3%) 9.9 (3%)
Roads, bridges, flood control 4.5 5.1
Transport 6.2 7.4
Water and sanitation 7.6 5.7
Economic sectors 178.1 89.5
Agriculture 62.1 (11%) 18.7 (5%)
Industry, services 116 (20%) 70.8 (20%)
Sacial sectors 354.7 220.3
Education 23.8 (4%) 30.3 (8%)
Health 5.5 6.8
Housing 325.2 (57%) 183.1 (51%)
Cross-sector 4.3 22.7
Local government 4.3 4.3
Social protection (Pantawid Pamilya) 18.4 (5%)
Total Amount PhP571.1 Billion PhP360.8 Billion
Total Amount USS$12.9 Billion USS$8.1 Billion
Source: NEDA (2013) 5

And this is the sectoral composition of damages and losses, as well as the need for
recovery and reconstruction. So these columns show you different sector: infrastructure,
economic sector, social sector, cross-sector.

And in the infrastructure sector, electricity is heavily damaged, comprising 3% of the
total 12.9 billion damages.

In economic sector, agriculture, industry and services compromise about 30% of the 12.9
billion. And this is where people find their livelihood on, on industry [sic], industry and
services.

In the social sector you have education and, most importantly, housing. Fifty-seven
percent of the damages are private housing: 1.1 million houses were destroyed, half of
them were almost completely destroyed.

And then this is the need for recovery and reconstruction. We have a total amount of 12.9
billion damages. The government has to raise 8.1 billion in order to fully recover and
reconstruct the affected area. So 12.9 and 8.1 billion. According to the NEDA report—
this is from the National Economic Development Authority report in 2013, the need for
reconstruction and recovery is lower than the total damages because there are many
losses that cannot be recovered anymore. So we need to raise 8.1 billion. And the
proportion of the budget for recovery and reconstruction is fairly similar to the proportion
of damage and losses. Again, the housing sector is the most affected, so that it comprise
51% of the total recovery and reconstruction need, which is 8.1 billion.

One special feature of recovery and reconstruction is that you have this social protection.
This is the “Pantawid Pamilya,” which is a conditional cash-transfer program of the
Philippines.
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2-minute video on
“Pantawid Pamilya”

I’m going to show you a two-minute video on the Pantawid Pamilya. “Pantawid” here is
a Filipino word for “bridging the gap,” bridging the gap in expenditure, because this is a
conditional cash-transfer program.

(ETZAMER)
Thank you. This is courtesy of the World Bank office in Manila.
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Faces of destruction
Secr Desaption |

Infrastructure Electricity: Distribution, generation and
transmission sector (PHP15.5B)

Agriculture Coconut (73% of crop area), rice (16% of
crop area), crops, livestock and fisheries

Industry, services Retail, trading, tourism, agricultural
processing, manufacturing and cottage
and crafts industry (micro- and home-
based)

Housing About 1.1 million houses were damaged,
half of them were completely damaged.

Local government LGU infrastructure including municipal
and barangay halls, gymnasia, multi-
purpose halls, transport terminals and fire
stations; loss of tax revenues and other
income.

Now, let me go to the faces of destruction. You have in infrastructure, electricity was
heavily damaged; in agriculture it’s the coconut fields: 70% of the crop area were heavily
or completely devastated. In the case of rice, 16% of the crop area. In industry and
services it’s the micro- and home-based enterprises, such as retail, trading, tourism,
agricultural processing, manufacturing and cottage and crafts industries were heavily
damaged. Again, these are micro- and home-based enterprises that are commonly
employing the poorest of the poor in the village community.

And then housing: 1.1 million houses were damaged, half of them were completely
damaged. The local government also suffered losses in terms of infrastructure and loss of
tax revenue and income because of the loss in livelihood.

104



Economic and social impacts

1. Macroeconomic Impact (NEDA, 2013)
* Damage represents 0.9% of the GDP

* May reduce economic growth by 0.3% in 2013
and another 0.3% in 2014

2. Fiscal Impact (NEDA, 2013)
* High spending on emergency relief operations

 Loss in tax revenues

Now, let me discuss and identify economic and social impacts of the disaster.
Macroeconomic impact based on the National Economic Development Authority report.
The damage represents 0.9% of the gross domestic product. This damage actually may
reduce—damage in the economy—may reduce economic growth (aggregate economic
growth) by 0.3% last year and another 0.3% for this year.

Fiscal impact, again, National Economic Development Authority report. High spending
on emergency relief operations may crowd out important spending on health and
schooling of children. And then there will be, of course, loss in tax revenues because
30% of the population were affected by the disaster.
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Economic and social impacts (Continued)

3. Poverty impact (ADB, 2014)

* High prices of basic commodities, loss of
livelihood and income

* Increase in national poverty incidence by 1.9%
* May drive 0.6M to 1.5M people into poverty
4. Employment and incomes (NEDA, 2014)

* 7.4M employed in agriculture in 4 regions and
2.6M are self-employed or unpaid family workers
are affected.

* Vulnerable workers such as women and youth are
the most affected

The Asian Development Bank in 2014 identified the poverty impact of the disaster. There
was high prices of basic commodities and loss of life and livelihood and income, which
led to lower purchasing power of the households, may actually drive them into poverty.
In fact, the disaster may increase poverty incidence by 1.9%. This may mean 0.6 million
to 1.5 million will be moving into poverty.

On employment and income, people who are affected will be people in agriculture
because this is water-related disaster and storms and typhoons are affecting agriculture.
This will affect people in agriculture, they will lose their farmland—their productive
farmlands—and 2.6 million are self-employed in micro- and home-based enterprises.
They will lose their business or unpaid family workers will be affected. Vulnerable
workers, particularly women and youth, will be the most affected. And these women and
the youth are also susceptible to spells of poverty. They will be affected by the disaster.
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Economic and social impacts (Continued)

5. Women and children (UN OCHA, 2013)

* Leading cause of morbidity are infectious
diseases such as diarrhea, lower respiratory
tract infection and pneumonia, leptospirosis
and dengue

* Increase risk of human trafficking in the
evacuation centers for women, children and
adolescents from poor households (expressed
by 4.3% of households)

On women and children, the UN OCHA in 2013 identified these problems in the
evacuation centers. There had been disease, there had been infectious diseases going on
in the evacuation centers. And children and women are the most susceptible to infectious
diseases. The leading cause of morbidity are infectious diseases such diarrhea, lower
respiratory tract infection, pneumonia. And leptospirosis is a disease that is transmitted
by mouse. And then dengue is a disease transmitted by mosquitoes. This may mean that
the evacuation centers are, quote and unquote, “not clean” for women and children.
They’re susceptible to infectious diseases. Again, that’s quote and unquote.

And very disheartening—very disheartening—for many women, there is increased risk of
human trafficking in the evacuation centers. For women, children and adolescents from
poor households. This is expressed by 4.3% of the households that were interviewed by
UN OCHA living in the evacuation centers.
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Rehabilitation and recovery

International community

Government

Private sector

Households

Now, let me go to the rehabilitation. We have different roles. We have major stakeholders.
I will identify the role of the international community, the Philippine government, the
private sector and, most importantly, the role of the victims themselves, the households.
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Role of international community

* Assistance from development partners
(about USS4Billion as of 1 Aug 2014)

Grants Multi-donor
8% trust fund
2%

* By July 2014, the Philippine government had released about
USS780 million mainly for food, temporary shelters, and
rebuilding of public buildings (Reuters, 1 Aug 2014). This
amount is only 0.5% of the international donors’ assistance
indicating that the Philippine government is severely
handicapped in financing the rehabilitation and recovery.

So let me go to the role of the international community.

Assistance from our development partners amounted to US$4 billion as of August 1 of
this year. We need 8.1 billion for total reconstruction and recovery. We were able to get
commitment from our international partners of 4 billion, about half of the total cost of
reconstruction and recovery. Ninety percent of this 4 billion is actually in the form of
loans, 8% in the form of grants and 2% in the form of multi-donor trust fund.

This is a report from the Office of the Presidential Assistant on Reconstruction and
Recovery [sic]. The Philippine government, of course, donated money for its own people.
By July 2014, the Philippine government released US$780 million. And it was intended
mainly for food, temporary shelters and rebuilding of public buildings. It is Reuters
report of August 1, 2014. This is only a drop in the bucket because the $780 million
represents only 0.5%—one half of 1%—of the international donors’ assistance. This is 4
billion, as of August. This may mean this small amount of money, which is very valuable
to the Philippine government, indicates that the Philippine government is largely,
severely handicapped in financing the rehabilitation and recovery.
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Role of the government
OPARR as an over-all manager and coordinator,
multi-agency task force

GOVERNMENT CLUSTER FRAMEWORK

Presidential Assistant for
Rehabilitation & Recovery
(PARR)

Infrastructure
Cluster
Cluster Head:
DPWH

Livelihood
Cluster
Cluster Head:
DTl

Resettlement
Cluster
Cluster Head:
HUDCC

Social Services
Cluster
Cluster Head:
DSWD

Support
Cluster
Cluster Head:
NEDA & DBM

Local Government Units (LGUs), Civil
Society, Private Sector, Development
Partners and Other Stakeholders

Now, this is the role of the government. Right after the disaster, President Aquino created
this office, Office of the Presidential Assistant on Reconstruction and Recovery [sic].
This is an overall manager and coordinator, which is a multiagency taskforce. So you
have the Office, which is headed by Senator Lacson. He’s a military man and he has a
military background and is very familiar with the disaster operations. And there are many,
many clusters: Infrastructure Cluster, headed by the Department of Public Works and
Highways; Livelihood Cluster by the Department of Trade and Industry; Resettlement
Cluster headed by the Housing and Urban Development Council; the Social Services
Cluster headed by the Department of Social Welfare. And then you have Support Cluster
that actually manages the international money coming from the international donors. And,
most importantly, the implementing agencies, the local government units, because the
LGU (the local government units) has enormous amount of information about the
damages in the most affected area. You also have the civil society, the private sector,
development partner and other stakeholders. So again, you have the main office
coordinating with different government offices. Finally boils down to the implementation
at the local government units.
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Progress in rehabilitation and recovery
(as of July 2014 from OPARR)

Deliverables Accomplishments
6 months after Haiyan

Infrastructure cluster * 13,407 km of * Private sector is heavily
(Electricity) conductors/power lines involved.
Social services cluster * Food packs and meds * 4.6M family food packs
kit were distributed from
* Shelter assistance Nov to Dec 2013
* Learning kits * 400,000 learning kits,

250,00 children in
supplemental feeding,
¢ 1,540 essential
medicines, 250,000
household received
water disinfectant

18

Okay, this is the progress. This is the last report on the progress on rehabilitation and
recovery from the Office of the Presidential Assistant on Reconstruction and Recovery
[sic]. I hope to see another report in November, one year after the disaster. This is a
report six months—of the development—six months after the disaster.

So you have Infrastructure Cluster, Social Services Cluster. Let me skip the details for the
interest of time.
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Progress in rehabilitation and recovery (Continued)

Deliverables Accomplishments
6 months after Haiyan

Resettlement cluster * 205,128 housing units * 182,843 construction
* Hospitals and health are in the pipeline;
clinic 14,873 ongoing
* Classrooms construction; 130 have

been completed by the
private sector and
turned out to
beneficiaries

e 4,267 families were
transferred to 267
transitional houses in
Reg VI (Western
Visayas) and Region VII
(Central Visayas)

* 224 projects to rebuild
and repair health
centers and hospitals

e 5,333 classrooms

committed 19

Let me focus on the most important, the Resettlement Cluster, because housing is the
most heavily damaged infrastructure, which are mainly privately owned. The government
Is committed to build 205,128 housing units out of the 1.1 million units that were
damaged—partially damaged or completely damaged. This is about 20% of the 1.1
million houses that were damaged. Hospital and clinics will be repaired and then
classrooms.

Accomplishments six months after Haiyan: 182,000 are already in the pipeline, about
15,000 are ongoing in construction and only 130 have been completed by the private
sector and turned over to the beneficiaries.
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Progress in rehabilitation and recovery
(Continued)

Cluster Deliverables Accomplishments
6 months after Haiyan

Livelihood cluster * Involve as manyas 6M ¢ 100,234 beneficiaries of
individuals through Emergency Employment
expansion of livelihood through Cash-for-Work
and income base in (e.g., debris cleaning
coconut and abaca and repair works)

* Fishing boats and gears * 20,519 fisherman
* VocTech skills training receive fishing boats
and gears

* 2,179 people in various
skills training

* Recycling of felled
coconut trees

20

Let me skip the other details and go to livelihood, which is another important aspect,
after the disaster. The most important here is the emergency employment. People lose
their jobs and they need employment. So the government implemented an Emergency
Employment through Cash-for-Work program. You will be given wages or compensation
if you help in debris cleaning and repair works. Right. The debris is—a tremendous
amount of cleaning is necessary and the government launched this emergency
employment program to start the rehabilitation and to give employment to the affected
men and women as well.
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1. Pledged and validated commitments from the private sector (OPARR,
2014)
Housing Permanent houses, transitional houses,
shelter kits
Education Permanent classrooms, repair of
classrooms
Health Building of health units, repair of health
units
Livelihood Provision of fishing vessels
2. Public-private partnerships on major investments (e.g.,
classrooms, hospitals, highways, drinking water, irrigation)
3. Streamlining procedure to accelerate the issuance of new
licenses to operate new business
21

Now, the private sector is also committed in building housing, education, health and
livelihood. And there’s the so-called public-private partnership on major investments:
classrooms, hospitals, highways, drinking water and irrigation. The government also
promised a streamlined procedure to accelerate the issuance of new licenses to operate
new businesses so as to provide jobs to the affected families.
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Household coping mechanisms

Smaller Xangsane L ETVETY]
typhoons (2006) (2013)
(N=399 households)
Self-insurance such as own savings o
Emergency borrowing o] 38%
Remittances e} 21% fo)

Sale of valuable assets

Aid from local government and NGO 56%
Reduce rice and protein consumption 7% o
Reduce child schooling 2% o
Reduce medical expenses 2% o
Nonfarm employment 80%
Emigration o]

Source: NEDA (2013), ADB (2014), and Sawada et al. (2009)

22

Finally, let me go to the household. How do households cope with a water-related disaster, which is the main focus of
this symposium? | did a survey here in Xangsane. We did a survey in a rice-growing area in the Philippines that was
heavily devastated by Xangsane in 2006. We had a survey respondent of 399 households. Prof. Sawada here at the
University of Tokyo was the leader of the team. And I’m going to present to you the responses of the households
during smaller typhoons—we have 20 of them every year—a small-scale disaster, Xangsane.

So these are the responses of the households, the victims of the disaster. They have their own self-insurance mechanism.
They draw down their own savings if there’s a disaster. They resort to emergency borrowing, mainly from informal
sources: family and friends. They receive remittances. They also get aid from local governments and nongovernmental
organizations. And then these three: reduce rice and protein consumption—this is reduction of food intake—reduction
in investments in child schooling and reduction in medical expenses. These are dangerous because if this is the coping
mechanism of the household, then poverty will continue on, poverty will be perpetuated over time because labor is the
main asset of the poor.

And then many households identified nonfarm employment or income diversification as a major form of response.

So with respect to smaller typhoons, we found that self-insurance is a common response in smaller typhoons,
emergency borrowing and the remittances. In the case of middle-sized water-related disaster, we found that income
diversification away from agriculture—agriculture is oftentimes affected by bad weather. So income diversification is
an important way to cope with a disaster, followed by aid from the local government and nongovernmental
organizations (NGO) in terms of food basket, emergency borrowing as well as remittances.

In the case of Haiyan, the response are quite different. The Asian Development Bank reported that a large number of
people responded to the mega disaster by reducing their food intake, reducing investment in child schooling and
reducing medical expenses. This is a little bit dangerous because this would mean the people who became poor because
of the disaster will be continuously poor as they invested less on human capital, which is their only asset.

And then the other is that people receive remittances from overseas members, which is common, even in Xangsane, a
small-scale disaster.

And then emigration. People in the affected areas decided to move out. They moved to Metro Manila and surrounding
areas looking for employment opportunities. And emigration may actually increase unemployment rate in the receiving
community. So this emigration phenomenon was well documented in radio and television and also mentioned by the
Asian Development Bank report in 2014.

115



Relevant features of rehabilitation and
recovery operations

1. Strengthening of existing local capacity
* LGUs are coordinating with OPARR

* Community members as “watch dogs”

2. High degree of transparency

* Receipts and disbursement of funds

3. Building resilience for future disasters
* “Build-back-better, safer” and “no build zones” in vulnerable
areas

* Republic Act No. 10121 (National Disaster Risk Reduction and
Management Act in 2010) empowers the LGUs to use in their
discretion 5% of their revenues for preparedness, response,
and reconstruction.

Okay, the last slide.

These are the relevant features of rehabilitation and recovery operations. The local
government units are the major implementer of the recovery. So we have here a feature—
important feature—is strengthening of existing local capacity. And the community
members are involved, serving as watchdogs.

There’s also a high degree of transparency in the recovery and reconstruction,
particularly in the receipts and disbursement of funds.

Finally, we need sustainability—sustainable development in terms of building resilience
for future disasters. There’s the principle of “build back better, safer.” This is advocated
by JICA. And “no build zones” in vulnerable areas. Republic Act 10121 (National
Disaster Risk Reduction and Management Act in 2010) empowers the local government
units to use in their discretion 5% of their revenues for preparedness, response and
reconstruction.

In the old days, the 5% can only be used for relief operations. With this Republic Act, the
local government can actually use it for preparedness and mitigation.
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Thank you very much

Thank you very much.
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It’s a pleasure to be here to give you a presentation about extreme floods in Pakistan.

But before | start the presentation, to bring you into a real disaster situation—how difficult it is
during floods in Pakistan—I would like to quickly show you a one-minute movie, and that will

give you the size of impact and the kind of hydrology you have to deal with.

(Video)

Okay, | think that’s good enough because we have limited time. So it really gives you the kind of
hydrology we are dealing with and the whole situation develops within hours. So that’s another

very, very important fact to know, that the kinds of flood which happen—okay, next slide.
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COUNTRY PROFILE
» Population: 180 Million
» Geographical Area: 7,96,000 Sq. KM
» Population density: 226 person/Sq. Km
» Per Capita Water Availability: <1000 Cubic Meter
+ Average Annual Rainfall: 137 mm
* Major Reservoirs: 3
+ Barrages: 19
* Main canals: 45
* Medium/Small Dams: 138
» Cultivable Land: 75 M. Acres
+ Cultivated Area (irrigated + Barani): 55 M. Acres
* Area under Irrigation: 47 M. Acres
* Future Potential: 20 M. Acres

So Pakistan is a very interesting country. | originally come from Pakistan and | pretend to be an
Australian if anyone believes. I’ve been a professor in Australia for some time and now | work for
UNESCO. It’s a very interesting country with a population of about 180 million people. So the
flood which I just showed you and the amount of water which was flowing through, that was in
2010. As we speak right now, there are many people in Pakistan who are displaced. There are
millions right now who have been displaced with the recent floods in Pakistan. So these floods
happen almost now every year. So we have to explore why they’re happening every year.

So 180 million people and it’s a huge mass of land. But it’s one of the most populous places in the
world. So more than 220 people per square kilometer. But while you just saw that flood, which
was so much water—why should we worry when we have so much water? No, it is a water-scarce
country. So it has less than 1,000 cubic meters of water per capita—per person—per year.

But look at the average rainfall. The average rainfall is only 137 millimeters. It’s almost nothing.
So basically the country’s like a desert. But when the rainfall events, which are the major rainfall
events which happen, you can have more than 400 millimeters of rainfall within less than 24
hours. So if the average is so small and you get more than 400 millimeters in 24 hours, you have a
huge problem.

And I will show you some interesting facts as we go—that why it’s so difficult to manage floods
in Pakistan.
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Now, this is another very interesting picture of the country. The whole country is connected
together by this large river system. So from the north to the south, Indus river and its tributaries
connect the whole country. But also, very interestingly, these rivers are not only in Pakistan. So |
will show you in a moment a picture which shows the countries around. But on this one | would
like to highlight all these green areas are the areas which are producing the food for those 180
million people. And these are the areas where all these rivers are passing through. And the
distances are interesting—that if one river spills over, it can go into the other one as well. So
they’re huge flows, which can actually cross across.

So it’s a very, very complex situation with huge irrigated areas of wheat, rice, maize. So when the
floods happen—what we call the flood season in Pakistan, it is from May to September. So during
that period of time is the summer crops, like the rice and maize, and then following on you will
have the winter crops. So the problem is, if there is flooding everywhere, first of all, you lose the
summer crops and the people will be displaced. They will be homeless without much to have.
And then they will not be able to come back and plant their winter crops. So it’s a very, very
complicated social-economic issue as well.

And in terms of the total geographic area to the agricultural area, you can see the whole country
really depends on agriculture. So when | moved to Australia, it was very interesting for me—I
was head of the irrigation research there—that the entire Murray-Darling Basin’s area is equal to
the area of Pakistan. And Pakistan’s GDP—more than 70% would be based on agriculture. And in
Australia only 1% of the GDP is from agriculture. So hugely different. So it’s an area which is
strongly dependent on agriculture.
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Okay, this is a picture of the rivers again but this time with the neighbors. So you have India on one side
and you have Afghanistan. On another side you have Iran and you have China in the north. So politically,
just imagine, to have a country, on one side you have Iran, other side you have India, you also have
Afghanistan and you have China. Forget about water. Really, you cannot think of any more complicated
geopolitical situation.

So these neighbors are not really very friendly under most situations, especially India and Pakistan. Both
are nuclear powers and one of the biggest issues after the division of Greater India into India and Pakistan
and then later on Bangladesh was the water from these rivers.

The rivers highlighted as eastern rivers here, what we call the—I think this works. Yeah. These eastern
rivers, Ravi, Sutlej and Beas, India diverted all the water of these rivers because they originate from India.
So there was a big dispute between India and Pakistan and a number of wars have been fought. So all
these rivers—Jhelum, Chenab, Ravi, Sutlej, Beas—they start in India.

So in 1960, the World Bank brokered a deal between India and Pakistan. By that deal, all these three rivers
are given to India. So there is no water which comes to Pakistan. Imagine a river all of a sudden becomes
completely dry. And there is no water which will come to Pakistan during those periods when there is
normal or low flow. And if there is flood, they will open the gates. So very, very complex situation.

On top of that, the problem is in terms of hydrology, to model these rivers you need the data—which is
rainfall data and the catchment condition data and the land use data. All of that data is with India. So that’s
why we have a very, very complex situation. How can you manage extreme floods when you don’t have
even the data.

And on the Indus river itself, it is bordering with China, it is bordering with India. It starts right from
Nepal. Very, very interesting transboundary problem for flood management.

But on top of that, within the country you have a number of provinces who have their own problems with
water-sharing and data-sharing and everything else. So a very interesting study from a policy point of
view. In terms of hydrology, of course it’s one of the very unique areas.

And out of the top seven mountains in the world, seven of them are the mountains in this area. So very,
very complex. You can have more than 5,000 to 6,000 meters elevation in most of the area. And then once
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you move into these plains, these are very, very flat plains. So if the water will come here, it will spread
everywhere.

So that’s the background with which | would like to give you some more ideas.

On top of that, in this country, to feed into all these areas which can grow crops, there is the largest
irrigation system in the world, which has over $300 billion investment. So now we have challenges here. If
the floods will come, it’s not only the crops, it’s not only the people, their animals, but on top of that, if all
this irrigation infrastructure washes away, then how you are going to rebuild it—3$300 billion worth. So
flood management is hugely important for Pakistan.

122



TYPES OF FLOODS IN PAKISTAN

Riverine Flooding;
Flash Floods;
Urban Floods;

U O 0 O

Cyclone

Every kind of disaster you think, Pakistan has it. So it’s a supermarket of disasters. So from
earthquakes to tsunamis to flooding to drought, everything is in Pakistan. And on top of that, you
have very hostile kind of neighbors as well.

Now, in terms of flooding, we have riverine flooding, we have flash floods, we have urban floods
and the floods which are triggered by cyclones.
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CAUSES OF FLOOD IN PAKISTAN

O Riverine floods are generally caused by heavy concentrated rainfall in
the catchments, during the monsoon season, which is sometimes

augmented by snow melt flow.

O Monsoon currents originating in the Bay of Bengal and resultant
depressions often result in heavy downpour in the Himalayan foothills

which occasionally produce destructive riverine/flash floods;
Q Torrential Rains in plains causing urban flooding;
O Glacier Lake Outburst Floods (GLOFs)

QO Cyclone causing flooding in coastal areas

Okay. You don’t need to read these words. But basically this is a very complex system that in
front of India and Pakistan you have a huge body of water, the Bay of Bengal, the Indian Ocean.
And as the oceans become warm up and as the weather systems are developing, this is what we
call the monsoons there.

They can go either into India or they can divert onto the catchments in Pakistan under certain
conditions. So that monsoon system itself is changing with the climate change. And also with the
land use change. So it’s a system which is changing very, very rapidly. But also now, with huge
urban areas—urban areas are areas which are very, very hot—the local microclimate is affected in
way that within 24 hours in cities like Lahore, like the cities in the Philippines, like Manila, you
can have more than 400 millimeters of rainfall. And then there’s a huge problem with the urban
flooding. And then another phenomena which is taking place with those high mountains and the
glaciers is the glacier lake outburst floods (GLOFs).

So you have all those complicating factors there.
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CAUSES OF HISTORICAL FLOODS IN PAKISTAN

i) Flood 1924

. Causes of flood Snow & Glacier Melting
{GLOF Bursting of Chong
Khumdan Glacier}

. Snowmelt flood peak at Attock 696000 Cusecs

. Snowmelt flood + rain-peak at Kalabagh 800000 Cusecs

ii) Flood 1929

. Causes of flood: Basin-wide rainfall storm

. Date of occurrence 28t August, 1929

. Flood Peak at Attock 829000 Cusecs

. Flood Peak at Kalabagh 1089000 Cusecs

Continued.............

So just very quickly on the factors and what is happening. Floods have been happening in
Pakistan before we became hydrologists, | think. So, like, 1924, for example. So in that particular
flood the snowmelt was a much bigger component than the rainfall. So if you look into the total
peaks of floods which came—so in Pakistan still we are very fond of the imperial system, so we
use cusecs. So basically to convert into meter cubed per second you can divide it by a factor of 30,
roughly. These are huge floods. Like, if we said about 70,000 cusecs. So you can imagine it’s
about 20,000 meters cubed per second. That’s a huge volume of water. It can really destroy
everything.

So there was a big element of the snowmelt and then the other types of flood, there are bigger
elements of the rainfall.
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CAUSES OF HISTORICAL FLOODS IN PAKISTAN

iii) Flood 2010

1. Abnormal interaction of Arabian and Tibetan sub tropical high
pressure wind flows during last week of July, 2010, which resulted
in heavy rainfall from 27t July to 30th July in upper Swat
comprising Kalam and Bahrain and lower Swat comprising Kabul,
Saidu Sharif and Malakand regions. These un-precedented rains
in Swat and Dir regions resulted into fierce floods of all times.

Rain recorded from 27" to 30™ July was 334 mm at Saidu Sharif,
231 mm at Dir & 263 mm at Lower Dir.

2. Monsoonal zone of Pakistan (a region that receives almost 65%
of total monsoon rains) has shifted 80-100 km from northeast
(upper Punjab + Kashmir) towards northwest (Khyber
Pakhtunkhwa + Northwest Punjab), therefore, heavy rainfall
occurred during monsoon season 2010 in Swat, Dir, Besham &
Peshawar areas and caused an exceptionally high flood. Rain
recorded from 27t to 30t July was 352 mm at Besham & 333 mm
at Peshawar.

And then in 2010 the floods which came—I will again not like to read it. But there were some
very, very complex factors which were playing their role there.
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This is a picture which illustrates the weather systems.

There are many theories in Pakistan, including conspiracy theories, why did the floods in 2010
happen? Was there a special kind of system which created such floods? Or what happened there?
So, as | said, you have this huge body of water, which is ready, sitting next. And there are these
systems generated, there moving into—there are these tallest mountains in the world, orographic
lifting. But also there are these westerly, cooler winds. And then you have a perfect kind of
system which can really rain over a period of time. And in this case it was raining three days
continuously. So three days continuous rainfall.
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HISTORIC FLOOD DATA

PEAKS RIVER DISCHARGE

During Monsoon Since 1947
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So some of you may not be able to read this. What | wanted to really highlight here is that this is
the Indus river in which this flood came, which | showed you the picture. All the major peaks—
this is, like, the number one peak and number two peak over history, number three peak in
history—were in 2010.

So it was very unusual for this river to get such kind of flows and the second highest in history in
1989 is much lower. Like, overall you can imagine about the hydrology has moved in a very—
meteorology and hydrology playing together and with land use playing together—that the peaks
have become more than 60 to 70% higher than the peaks which were ever observed in history. So
very complex situation.
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When you have irrigation interests, when you have energy interests, a number of people have to
work together. And because this whole country is connected by this one big river system, there is
this, what we call the Water and Power Development Authority, which is responsible for
generating energy and for storing water to feed the irrigation canals. Then irrigation departments
who operate the barrages to take water into those irrigation areas. Then we have Pakistan
Commissioner for Indus Water, which is responsible for transboundary data and transboundary
negotiations. There is Indian Commissioner for Indus Water as well.

So in the middle of all this is what we call the Pakistan Meteorological Department and the Flood
Forecasting Division. And they have to coordinate, get data from all these organizations. On top
of that, they need information from radars and the rain gauges and other data of their own. Then
they have to run the models, they have to coordinate with the National Disaster Management
Authority, Federal Flood Commission. So it’s a complex matrix of coordination, with information
going to flood warning centers, to the media and to the general public.

So when these floods came, one of the biggest problems which Pakistan faced was there was no
models available in the upper Indus, the area which I showed you. It’s a huge area. And there was

no capability to be able to deal with forecasting of those systems where the rain gauges are very
limited.
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So this is the present system and | will show you what we have done after 2010 floods. So this
was the system which existed in Pakistan at that time. So all these are different hydrological
stations, which are either barrages or major hydraulic works.

So the Indus river, the Jhelum river, the Chenab river and then you have the Ravi and Sutlej. So
for all these four rivers, all their upper catchments are in India. And for this river, this is part of
the upper catchment but also shared with Afghanistan. So when 2010 floods came, there were no
capability to be able to understand the catchment behavior and to understand what can be the
predictions. And now, in 2014, as the floods happen, Pakistanis will only know when the water
reaches to the first station. And by that time they start losing their lives.
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So as this 2010 flood happened, it was like a high and a very, very big tragedy for humankind. So
UNESCO worked very closely with the permanent delegation of Japan to UNESCO, also with
ICHARM, our colleagues who are having this symposium, with MLIF (the Ministry for Land,
Infrastructure and Transport) and we also worked very closely with JAXA. How can we improve
the situation when we need such information so desperately if it is killing so many people?

So bringing that integration of different type of data and modeling, so in upper Indus, as | said
before, we needed to develop a new kind of systems using satellite technologies. And the lower
Indus, where there was a big flooding, we needed to understand where these floods will go.

So this particular project was formulated as a UNESCO project, generously funded by the
Ministry of Foreign Affairs and with the good coordination with MEXT and our colleagues in
headquarters. With the International Hydrological Programme we have Prof. Kaoru Takara, who
played a major part with the IHP in convincing all our colleagues that this is a project we need to
do to help improve the situation in Pakistan.
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Integrated Flood Analysis System (IFAS)

Flood forecasting system using satellite data
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IFAS enables flood forecasting in areas even with
insufficient ground-based observation facilities. ICHARM
supports local engineers to improve accuracy of IFAS
by constructing and enhancing a ground-based observation
network by degrees.

So IFAS has been discussed before. I’m not going to talk about IFAS anymore. But the beauty of
IFAS is it is starting with a top-down approach. So imagine now the situation in Pakistan when
we have these rivers with their origins coming from a country who does not want to share any
data. So of course satellites can help. The previous versions of the models that were made in
1990s—and | was one of the chief modelers doing that—to do those models, the data which we
needed on topography, you would be surprised from where the data came. We got that data from
the Pakistan’s army, from those days when Pakistan and India were united, so before 1947. That
kind of data was used to do the models of the upper parts of these rivers.

So now with satellite technologies and a number of satellites available—and JAXA has their own
satellites as well—bring that technology, define the catchment, link, very importantly—this is a
very important component for Pakistan—what we call GSMaP, which is a satellite-based rainfall
estimation near real time, not real time. So within about six hours you can have this kind of
information, which can go on top of the hydrological models and can generate the flows, which
can be routed through the system and hopefully, with the right kind of calibration, we should be
able to forecast the flow levels and we should be able to let people know where to go.

So very interesting and a very complex system. But it needed a lot of ground information as well.
So for the first time we looked into hydrology of the upper Indus, where we looked into soil
hydraulic properties to feed into our models, the ground routing of the land use and many of the
data. And it has been shown by Prof. Takeuchi about the effort and all those people who have
contributed.
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So this is that area, dotted area, which we have modeled and we have operated the model in 2012
as well as in 2013.
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Project Component(2/3)
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On the flood plain mapping, so using some of the very high-resolution digital elevation data we
have been able to model this whole area with a lot of detail—that we can actually help guide the
flood-affected areas through the National Disaster Management Authority—that before time you
should be able to evacuate those people.

So let’s imagine now, with this capability, if we can model these areas using GSMaP and with the
meteorological tracking we know the storm is coming, we have effectively gained up to here
about one more day, but for the whole system we have gained several days. Still, for these rivers
we know the information mostly when the flows are coming already into these rivers. So we still
have some challenges there.
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Project Component(3/3)
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introduction and flood hazard mapping,
as well as for their sustainable use

And we developed a platform for sharing the knowledge between different provinces and different
departments and we also did a lot of human capacity building, which has been shown before, and
many of those graduates have returned back to Pakistan and they’re doing the modeling.
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Project Partners
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There’s a complex array of stakeholders in Pakistan, complex array of stakeholders in Japan, and
our IHP network we brought together to deliver this project, which is completed this month,
including the last workshop delivered last week.
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So the system is in operation, there is full confidence of the Pakistan Meteorological Department
on the models -
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and the models are black boxes unless people really understand what can be done to improve
them. And the continuous improvement is needed.

So now these models are being updated by the modelers from the Pakistan Meteorological
Department, from SUPARCO, which is Pakistan’s upper space agency, from the universities, like
the National University of Science and Technology and the people who have graduated from
these master programs between GRIPS and ICHARM.
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Indus IFAS and RRI Models in
Operation
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IFAS (Integrated Flood Analysis System) is a product of ICHARM (International
Centre for Water Hazard and Risk Management) Japan and used internationally UPPER INDUS KABUL
for flood analysis. This product has been customized over Indus river under the
project “Strategic Strengthening of Flood Warning and Management Capacity of NS
Pakistan® (2012-2014) and transformed into rainfall runoff forecasting model e
namely Indus-IFAS. The project was undertaken by UNESCO with the help of
Government of Japan in collaboration with the Pakistan Met. Department. This LHASHMA
model has the capability of forecasting a flood wave. Additional benefit of this
model is that it covers the upstream Tarbela right from Skardu and the Kabul
river catchment (which the FEWS lacks in the present shape) down to Kotri. The
model was handed over to FED/PMD in March 2014 and presently running on trial
basis during this flood season for ifs calibration and validation. Another component RRI Products
of this model is Rainfall Runeff Inundation (RRI). The most useful tool to manage
the flood water. This component also provided by ICHARM Japan under this TAUNSA
project. TAUNSA

Guppy

MIDDLE &
LOWER INDUS
SUKKUR
v

<

2 B e 8 N

[ @

25/09/2014

These products are available now online. Anybody can go and get this information. Available to
public, the products of forecasting.
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Key Achievements of Project

» Prototype hydrologic and hydraulic models have
developed in partnership with ICHARM, JAXA, PMD and
SUPARCO

« Successful completion of 5 master students from PMD
and SUPARCO who studied at the ICHARM a Category
2 Centre under the auspices of UNESCO.

« A knowledge platform to sharing data in Pakistan and
with the neighbouring countries is ready

+ International Training Workshops of Stakeholders
Capacity Building in Flood Warning and Management,
(participants included senior flood managers from all
provinces including NDMA, PDMA, DDMA, irrigation
departments, universities, NGOs etc)

« 13 senior Pakistan water managers trained in Japan

So | have already highlighted there are so many achievements which have been made: for
capacity building, for developing the models
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Key Achievements of Projects

« Collaboration with the Pakistan Council for Water
Resources Research (PCRWR) on data collection and
mogeiling analysis to improve the flood forecasting
models

* International Workshop on Accuracy and Reliability of
Flood Forecasting Models by Use of Remote Sensing
Techniques, 17-18 July, 2012, Lahore Pakistan

« Specialized training for mid level water and flood
managers on Flood Risk Mapping using Spatial
'Fl;eihnologies, 10-15 December 2012, Islamabad

akistan

* International Workshop on Flood Risk Mapping Using
I§pa|21tial Technologies, 13-14 December, 2012, Islamabad
akistan

as well as for training people in Japan and in Pakistan.
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Lastly—this is my last slide, and | want to show you some ideas here. As I said, that still the flood which happened
recently is still going on in Pakistan. So this is a picture developed—GIS-analysis-developed—on the 5th of
September. Today is 30th September—25 days already. So the flood, which is going somewhere into the lower Indus
now, in this part, as the flood started, with the rainfall, which was in many areas even more than 250 millimeters,
already Killed many people in Indian Kashmir. So if you have been following the news. So these were 39 people on that
particular day. And in Pakistan immediately there were more than 60 people—66 people—who lost their lives. So
Lmagine within a few hours of these tragedies happening, without proper kind of forecasting system, the impact is so
uge.

As of today, more than 500 people have lost their lives. And these lives can be saved very easily and many, many
people, like, at least 3 to 4 million people, are homeless. And all those crops, which | showed you in the parts of central
Punjub, in this area, they have been destroyed. So this time the floods have come in the Jhelum river and they have
come in Chenab river.

So now we are trying to convince our partners, including ICHARM—our partners with the Ministry of Foreign Affairs,
with JICA and with JAXA and the people in Pakistan—that let’s now take those models, especially GSMaP and try to
understand what is happening in the Indian part of the catchment. And then build those models of IFAS and RRI and
the XXXX tool on top of that, which can help us guide many days in advance.

So when these floods are coming into these big rivers, as the rivers are going out of the capacity of people living within
rivers—are getting into trouble, there are also big cities around them. To save those big cities—even if there are dikes,
the dikes are being breached. And as the dikes are being breached, the decisions have to be made. And the decision has
be where the loss of life will be minimum, where we are going to have the lost economical consequences for the
country. And that’s where the power of computing and the power of bringing these models together, and to move to the
next step that the whole of Pakistan is modeled using this integrated flood analysis system, GSMaP and RRI. This is
really very important.

And this flood has reminded us that floods are not rare events any more. When | was taught hydrology, we think, like,
this is a one-in-a-hundred-year event. But this one-in-a-hundred-year event is happening every year now. So the
hydrology is changing so fast and the related social-economic consequences of that are so big. We cannot afford not to
build these tools and to help those countries—the countries like Pakistan and many others in Africa and Asia. We have
to keep on working on all these ideas together to reduce the water-related disasters, both floods, drought, tsunamis,
cyclones. The world is becoming, unfortunately, very, very complicated.

Thank you for listening and thank you for inviting me, again.
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Uncertainty of rainfall and discharge
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Uncertainty of rainfall
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Uncertainty of rainfall
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Uncertalnty of rainfall
94/05/15

..... RBRREE LA s o e SRR RS naa
L FAREHC & B B RTRIE

| W75 7 mEH & AFRRIREL
GizsarlrT—4)

o))
O

1N
[==)

[\®)
=]

Rainfall intensity (mm/hr)

2 1
ol |
=]
o
(31
o
52
S B
Eg
8E
16:00 18:00 20:00 22 00 24:00
Time

L— —TiE L AR UEH T ORA
IAS(1996.5): FILLVFA T DL —F —FRIBEtOREELENE
AW-BERORENEI ORI, L RFRHITEN539

BIANEZ AT, BERTREE AN 1RFRI O T &S . TR 2 0 E 3 2B 3 ED EL
12O T, W2 EMIOEE T 5L, ZOLREOHIIZNIZT DRESTZDRATZD ST
ZORHYET, K, BRAVLET,

151



GOSTTE L — % AR, ¥ E0~60knDINE

' RRROAEEG (FRE7M) s
Uncertainty of rainfall ¥ e
-BEOEMAHT, BESHICEET SRREEE ¢
RRSECRET S TR
BERE =48 mm/60min £ 3 §§ B EE

.
. L]

e, .

.'~--.'.: e

"‘ ....,...mw

L—4 FE-Hh E FE[mm/60min.]

RROFRECETS

T mmw s IF RS ISR TES

SOXDL—F —OH ENEA7 T 76T 5L, ZOSHWNELHEET, ZHUIHEE N E DA
TI372<T, Fox DREERDIRADD D LN SONTIRIRS ~EIZEE-TES, R, BEWLE
‘j_o

152



ERAHEFOERK

Basic equation of rainfall-runoff analysis - ki _om
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chastic differential equation: SDE
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Relationship between SDE and Fokker-Planck equation
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Relationship between basic equation of rainfall-runoff and SDE
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Relationship between basic equation of rainfall-runoff and SDE
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Relationship between PDF of runoff rate and PDF of discharge or water depth
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Relationship between PDF of runoff rate and PDF of discharge or water depth
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Relationship between PDF of runoff rate and PDF of discharge or water depth
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Relationship between PDF of runoff rate and PDF of discharge or water depth
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Theoretical interpretation of clearance of levee
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VossoEERATOEZ A

Decision-making of evacuation activity
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VossoEERTDER A2

Decision-making of evacuation activity
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Adaptive Management of
Water-Related Disaster Risk
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Rainstorm in August 2012
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of highway
in Kyoto
(14.8.2012)
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Typhoon Man-Yi (T1318)
September 2013
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Typhoon Man-Yi (T1318)
MLIT C-band radar system

Halnrate 20130914 18: 00 Accumulated Ralnfall 20130914 18: 00

Yamaguchi and Nakakita (2013)
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10-min rainfall observation Cumulative rainfall
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Typhoon Man-Yi (T1318) Uji City Situations on Sep. 16
01:15 Evacuation Advisory

05:05 JMA Special Warning of Heavy Rain

07:17 Evacuation Order

> 4

-

Photos: Yamaguchi, Touge and Kotsuki
(DPRI, 2013)
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The same residential areas were again
inundated similar to the previous year.

Photo: Yamaguchi, Touge and Kotsuki (DPRI, 2013)
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Uji City and
Amagase Dam

(completed in 1964;
First time to use the
crest gate in 2013)

Photo: Kinki Regional Bureau, MLIT
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C-band radar and XRAIN (X-band MP radar)

!!!!

Fream) b

Y wunf L
s o ~
(. » Y
L "y
i S 3 :
. f 3
SRSt Taeh
as8 & f
2 e

2010 7/5 18:30 g 0 e

el v

“ e () A = 109 HERENIBE(CE
il il ‘ = B4 DIBIEZ MBI UEBENT S
E 2 Al C EHREMNI(C, BELEDES
S 10| i 4\. THNE., EESHENFEHIERAT]

0 LBy SOL L H Da . EE

17:00 17:40 18:20 19:00 19:40 20:20 21:00 21:40 22:20 23:00
20107858

SR E SNSRI DH>T-XRAINO EFTTITNES ., ZHUIRERDY —
NURL = — ZHNSHOVOHEIT, TS OOV ORI REETT T EL, H90 L
SN, A ZE RIEICH XRAIN DL — & — CRIHEIIZIZ > TETNHENIZE
T, REEATTERNMERIZHZ6NHEWVHOHDO /2> TETWADIT T,

177



Typhoon Halong (T1411)

Rainrate (Rainfall intensity) every 10 min. Accumulated rainfall from 08/08 00:00

Flamraie 20140808 00: 00 Accumulated Ralnfall 20140808 00:00
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Yamaguchi and Nakakita (2014)
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The examples show:
Extreme rainstorms are often occurring at
the same places

It is good timing for disaster managers

- to raise public awareness and preparedness

- to notify new technologies

- to consider effective flood control measures:
new (non-traditional, adaptive) method

- to consider effective information dissemination

- etc.

What can we (ICHARM) do?
To whom?
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ICHARM'’s roles at this moment?

Contributions to whom?

» Disaster managers at national level?

» Disaster managers at local governmental level?

* International science (academic) communities?

* International networking: IFl, IFAS?

* New technology development such as RRI model?
* Integrated water resources management (IWRM)?
* Human resources development?
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Known Phenomena ( Unknown phenomena

(No data/experience)

(Data / experiences)

* Very extremely huge

= important as facts * Very complex (multi-hazard)
= modeling, forecast, design * Completely new
= guantitative, objective evaluation * No theory and technology to cope with
Making use of data ; Real-.tlmg operation
. = Imagination
* Theories .
— * New ideas

* Technologies

= Collaboration
= Human resources

= Adaptive management

Happiness
Contrlbut|on Contribution to :Vd‘l‘;:e
. . ed
o Science people/societies Love
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Points to he emphasized in
disaster management
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Disaster trend from 1900 to 2013 © BLxER
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Points to be emphasized in disaster management &

(1) More Investment for Disaster “Prevention”

®|n most developing countries, investment into infrastructure whose linkages with
economic development are easily understood (i.e. transportation infrastructure,
etc.) is prioritized over investment for disaster prevention.

®Some countries are hit by mega-disasters without adequate investment into
disaster prevention. These countries loose all the development gains and suffer
difficulties getting their economy back on track.

Number of Fatalities by water-related disasters in Japan

Number of dead and missing (person)
10,000

Isewan Typhoon

Significant Decrease in h ‘X "’
Number of Casualties in 4200 ﬁy u
Japan due to Implementation
of Continuous Flood Control Rl ™ Freve—— A W
Measures after Large-scale
Water Disasters 10 ly

1945 1955 1965 1975 1985 1995 2005

Note: Number of dead and missing caused by The Great East Japan Earthquake is excepted
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Points to be emphasized in disaster management <

(2) Best mix of structural & non-structural measures

®Non-structural measures such as early warning can save lives, but their
effectiveness in protecting assets and preventing economic losses is limited.

®Best mix of structural and non-structural measures is crucial for prevention of
economic impacts of disasters.

®\\e should deliver a stronger message that appropriate combination of structural
and nonstructural measures to be promoted in more strategic and deliberate
manner.

Flood management measures are typically described as either structural or non-structural.
...Structural and non-structural measures do not preclude each other, and most
successful strategies will combine both types. V

Source;
1)  The World Bank, GFDRR, Cities and Flooding A Guide to Integrated Urban Flood Risk Management for the 21st Century, 2012.2, p.32-33,
<http:/imww.gfdrr.org/gfdrr/sites/gfdrr.org/files/urbanfloods/pdf/Cities%20and%20Flooding %20Guidebook. pdf>
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Points to be emphasized in disaster management ® muUIT

(3) Addressing disaster risk reduction in all sectors

®Investing into infrastructure in disaster-prone areas can increase vulnerability
against disasters unless disaster risk is appropriately accounted for (schools or
hospitals without earthquake protection, population growth in flood-prone areas,
etc).

®\\Ve should stress the importance of addressing disaster risk reduction in all
development projects across all sectors.

_

Expressway acted as a barrier against
tsunamis

At the time of Great East Japan b
. RIS

Earthquake and Tsunamis, s i

the embankment structured expressway,

“The East Sendai Expressway” acted as N N

a secondary barrier or dike, and = ;

prevented tsunamis from penetrating

further inland.

East Sendai Expressway

- ; 1.

Inland side
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Points to be emphasized in disaster management

(4) Recovery and reconstruction for reducing future damages
®Similar scale of damage may be repeated if infrastructure is only restored to its
pre-disaster state. It may also lead to persistent poverty.

®In order to build a disaster resilient society, recovery and reconstruction from a
disaster should be planed in a way so that future damage from a disaster of
similar magnitude will be at least smaller.

In Japan, damaged infrastructures are recovered and reconstructed based on the idea of
preventing recurrence of a similar disaster.

O Levee construction, channel excavation and development of detention basins were carried out in
Igarashi River and Kariyata River of Shinano River System after the flood of July 2004 in order
to prevent damages from future flooding.

O In July 2011, heavy rain with precipitation higher than that of 2004 by 40% was recorded,
however damages were significantly reduced.

2-day precipitation
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Points to be emphasized in disaster management ©

(5) Survey and recording of the damages after disasters
®Obtaining accurate information and records of actual disaster damages helps understanding
characteristics of disasters and developing appropriate recovery/reconstruction plans.

® Accumulating long-term disaster statistics data helps verifying progress of disaster
management measures and setting appropriate goals.

Flood Damage Statistics Survey by MLIT

National Government
MLIT (National

Develop the guideline of flood
damage statistics survey
(coverage and procedure of the
survey, survey format, fill-in
guideline, etc.)

Public Services

Public Services
Offices

-Aggregate the survey data
-Calculate the damage

v

Submit

Prefectures

- - Aggregate, organize,
-Compile and put_Jlls_h Flood and screen the survey
Damage Statistics
data
* Access to Flood

-Upload the data to the Damage Statistics DB
DB server of Flood € = = = = e o —— -
Damage Statistics

National Government
(Regional Offices, etc.)

Query and view the survey data
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HECTY, Fo, BN EDOEREZEF T 52T, PR ORI OHE ., @Y7 BAZRR EMN
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Conclusion —

®Points to be emphasized in disaster management

1) More Investment for Disaster “Prevention”

2) Best mix of structural & non-structural measures

3) Addressing disaster risk reduction in all sectors

4) Recovery and reconstruction for reducing future damages

5) Survey and recording of the damages after disasters
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(Moderator) We are now discussing about how to promote or advocate the working together for
reducing just the risk or just damages under the uncertain condition. So what do you think?

(Khan) My answer is at two levels. We need to really emphasize working together. One is the
researcher-scientist level and at that you have already mentioned about trans-disciplinary approaches. It’s
very easy to say it’s trans-disciplinary but very difficult to implement. So we have seen a lot of
advancements. | came from a civil engineering background as well. But we are changing with time. We
have to bring the economics and the social systems. For example, the models we are developing now, we
need to have more understanding of the human behavior and how we link that into understanding how
can we solve these disasters. And also bring more of the many disciplines which are forgotten, like, for
example, human health is a very important aspect with disaster management. How do we bring all those
people together?
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And at the scientific level, working together is best learned from International Hydrological Programme.
By the way, next year will be the 50 years of IHP. It basically started with the International Hydrological
Decade in 1965 and many of you contributed from that time. So we can learn a lot—that the International
Hydrological Programme was a very strong scientific program measuring rainfall and flows. It has
transformed over a period of time to bring more social and human aspects into it.

Secondly, very quickly, we also need to work together and | think that where ICHARM and GRIPS and
our colleagues in Japan can play a very big role is at the social-political level. And I gave you an example
today of Pakistan. But that’s not unique. How can we share data? And how that data can be available in a
transparent way to the people who need it. And that’s where we need to look into the needs of those

countries which are facing more and more disasters.

But, you see, at one level you have the scientists, who are interested in publishing the best paper. On the
other hand are the people who are worried about their day-to-day life. So how we bring those
social-political considerations into our work by linking with the local stakeholders as well as local
governments who are sometimes very difficult to work—so all those levels are very important if we want

to make this world a safer place from disasters. Thank you.
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(Moderator) Thank you very much. Same question to Prof. Jonna.

(Estudillo) Thank you. Thank you very much. I’m going to answer the question on how to work
together in two phases. The first is during relief operations as in the case of Haiyan. Many, many people
are—there are many stakeholders in the relief operations: international community, the government, the
civil society and the households. They have been frequent—frequent—meetings on how to distribute the
relief services because it has to be distributed evenly to all households that are in need. So that’s
the—how to work together is there must be constant meeting on how to improve the delivery of services
during the disaster.

On the pre-disaster period, before the disaster takes place, the Philippines reached a milestone in 2010
with the promulgation of the national risk disaster management act. And under this law there is a council
called the national risk reduction council that was created who is responsible for early warning system.
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And NDRRC [sic] is not working together with the Department of Science and Technology for hazard
mapping. And in the latest round of discussion about hazards, they identified—the Philippine
water—could identify 40 meters from shoreline as no-build zone, within 40 meters, because many
households that were affected by Haiyan are along the coast. They were living along the coast because
their main livelihood is fishing. So the government now is implementing a no-build zone within the 40
meter coastline. And the local government units will be following the hazard map that will be released by
the Department of Science and Technology.

So working together means using science and technology in identifying hazardous areas. Thank you.

U EFBHONE S TINE LT, UTAHA LA TRI S TODIRRIE, ZOFHRENANAHIRA
T—I RNE—THHET D, TINY—RBRERETHD, EFFHI, 7V A2 b & UTIRM AN L
HAP— Ry THAEST, TNEAL TN ZERRELNHI LT, LWIHIEHETIIVWELE, &
DL TXNET,

(Moderator) Dr. White, please.

(White) Okay, thanks. I also have two kind of groupings of thoughts about working together. The first
one is that it’s really important that we respect opinions from other disciplines, from other sciences and
from other locations. So, for example, the academics respect what’s coming from the private sector. But
also we hear a lot about transferring information from developed to undeveloped countries and I think the
developed countries can learn some from the developing nations as well. For example, if in the US we
could have a 40-meter no-build zone it would be very helpful. It might be difficult to implement but the
idea would be something very useful to us.

And I’m also from a civil engineering background and in the US, when we’re considering climate
change we’re thinking of engineers as the aggregators of science and translators of that science
information into application for the public. So one of the things that we really pay attention to regarding
uncertainty and climate change is we don’t know everything about what’s going to happen and we’re
particularly concerned about tipping points in climate change, when we reach a certain point where
we’ve irretrievably changed a system and it now behaves in a way that we don’t understand or know how

to project.

So one thing we’re interested in is what are the weak signals associated with those tipping points that
should really have a strong response from us. Commonly people respond strongly to a strong signal. But
I think it’s the weak signals we have to start paying attention to—ypaying much more attention to the
nature of the kinds of events that are happening under climate change.
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(Moderator) Thank you very much.
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(Moderator) Yes, please.

(White) If I understood the question, there was a mention of wanting to get the most probably scenario
for the future from the academicians. And I think what we’re seeing in the US is that we used to live in a
world where we had a most probable scenario, but we don’t live in that world anymore. With
nonstationarity and hydrology and the changing frequency of storms, we’re looking to more of a scenario
approach where there’s different scenarios for the future and we must evaluate each of those scenarios
and, at least for the Corps of Engineers, we’re also looking out a hundred years to make sure that we’ve,
you know, accounted for the potential changes in our infrastructure, which often is in place beyond the

design life.
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(White) Fair enough. I think for the Corps of Engineers Hurricane Katrina was a big wake-up call, for
us to be associated with the kind of loss of life that occurred during that time. General Strock, who was
the lead of the Corps of Engineers at that time, said that we would change the Corps of Engineers, we
would use a systems approach rather than a components approach; we would improve our risk
management; we would improve our risk communication; and we would improve our professional and

technical competence. So those all came from Katrina and from the very hard lessons learned in Katrina.

I think to a certain degree we were not able to implement those in the New York-New Jersey area ahead
of Sandy primarily because the development largely was in place already at the time of Katrina. However,

the rebuilt New Orleans system demonstrates some of the lessons learned there.

I think we learned to work together better with other agencies so that the disaster response was handled
better for Sandy. I think we still have a lot to learn to make sure that we don’t have the same kind of event

again as we did with Hurricane Katrina.

(Moderator)  Thank you very much. So lessons learned. Reflected to the new disaster.
(White) Yeah.

(Moderator) Thank you.
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