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Very rapid
urbanization/industrialization

Millions

Population of urban aggolomerations
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Figure 9.
The ten largest urban agglomerations in 2014 show varied growth patterns
both in the recent past and in future projections
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Dead & missing and economic losses (2005 value)
by Flood-Related Disasters
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Flood losses and investments

Flood Losses and Investment

relative to National Income(%o)
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Increase of flood damage potential

Flood damage density: damage cost / hectare
(in ¥ 1.000; at 1990 prices) Total damage (in ¥ billion)
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* Heavy rain
* Steep Mountains
* Narrow basins
* Small dams
* Much sediment
Rice paddies

* Dense population
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Statutory Evolution

1896 River Law (FC, water allocation)

1962 Disaster Countermeasures Basic Act
1964 River Law (FC, WRD) Multi-p dams law
1977 Comprehensive Flood Control Measures
(storage, infiltration, EW, HMap)

1987 High-standard levees (super levees)
1997 River Law (FC, WRD, Env)

2000 Basin resistance to floods (allow inundatn)
2000 Sediment disasters prevention law
(relocation suggestion)
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River laws

1896 Law (after serious floods): FC was basically local
responsibility but national if necessary. Historical
agricultural water use was authorized. 3 FC laws (river,
sabo & forest)

1964 Law (with wrd): Basin-wide river management, 109
class A rivers managed by national G & class B by local G.
Water resource development (ws, mp-dams & hp).

1997 Law (with env & citizens): River management basic
policy (national council) & implementation plan (Local
multi-stakeholder river basin committee, public hearing).

Environmental flow, ecol. conservation.



1977

Comprehensive FC Measures

Recommendation by River Council of MOC

In rapidly developing basins, in addition to
traditional flood control measures,

Make land development add no increase of rainfall

discharge by promoting infiltration & storage.
Radar rainfall measurements & information

dissemination: FRICS (Federation of river integrated
communication systems) was established.

Prepare & publicize Hazard Maps (F & land failure).
Identify urgent targets to be met, etc.
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Ide DY Kehin

Flood retardation ponds Koii. MLIT

Storage Measures Kirigaoka retardation Pond

The Tsurumi River
Multipurpose Retarding Basin |

A The Example of the Multi Purpose Pond
The Pond is normally used as tennis courts

V¥ Storage at School Playground
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Slide by
Kehin Koji
MLIT
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Schematic view of the telemeter
system in Okayama Prefecture
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From Prevention to

Preparedness, Response
and Recovery

e Self Help
 Mutual Help
* Public Help
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* FEarlywarning & T a0

(alert->suggestion—>order)
* Evacuation
Evacuation drill

* Recovery

CATVEAZ e IVLALTHD

HOKR AR R Y _ Y/ AuneE Zo0 o Fujioka n
Emergency evacuaition Katsushlka_ward’ Tokyo @ - ( @ - - - EESEBDER (5P
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2000.12
Effective flood control by including basin
resistance

Recommendation by River Council of MLIT

e Extension of the established
comprehensive FC measures in the rapidly

developing basins to any basins.

e Structural measures alone cannot enough
reduce flood hazards both in rural and
urbanized areas.

* Accepting inundation in habited land.




n-1 | Narrow floodplain




Basic concept of “basin resistance”

(“from river to basin”)

e Basin is divided into flow generating area, flood
plain and urban protection area.

* Basin and river should share the roles.

* |n addition to continuous levees and dams

— Flow generating area: storage; infiltration; reserv.

operation;

— Extensive Flooding area: open dikes; secondary dikes;
flood proofing;

— Narrow Flooding area: land elevation; ring dikes;
zoning, landuse control;

— Urban protection area: joint operation with sewerage,;
flood proofing of lifeline & underground; hazard maps;
warning and evacuation;




http://www.mlit.go.jp/river/pamphlet_jirei/kasen/jiten/yougo/05_06.htm
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Open dikes at the Tedori River, Ishikawa Prefecture, designated

as a heritage of civil engineering structure by JSCE (2012)
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Secondary
dikes
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Super Levees since 1987

BHRBIEN (R—/—1805)

A
After: Knowledge of Stream ecology data base,
NILIM http://kasenseitai.nilim.go.jp/index.php

HRBEEHIER

1ia MRS
pna e A .

faaiaa e N
s P BT PSR-

Cost recovered
by the benefit
of urban
redevelopment.

After: Ara River in Edogawa-Ward, MLIT/River Bureau




Ly FE B ANOLRLLLEDITD

BB 54 2B Bk

The Matromlltan Area
' Outar Underground Dlscharga Channel

636 7 e — -““;Zm_,

ig bet' Naka and Edo Ri 1

3y 10.0 m

6.3 km

B 11,500

' about 50 m
200 m3/s

i«Storage cap 670,000 m3

_wamn

| amewnm ||

['Efm]nﬁ-!l (mExm] [18exm [ i) [weni] CTTRE
MAX 4 7Tm's MAX 25m"sMAX. 100mYs MAX.6.2n"
e W3R Mok

—— () JOE NISHIZAWA,




Vi Ak vt

LR

.

o s,
Al e Ver (e
"y = -

FIA K%




IERROTIROS

Nagoya 2000 9

HTTh
Hﬂim
%i%#ltlil
AR £ T ANARIENSS
2090411 FAI0THILINLY
“*uﬁlliﬂiﬁ

*ﬂﬁ?f;

54
53
R
2 _; ¥

4

Ll e
wnd Al ek




Water proofing door set
above the elevated ground




Sediment disasters prevention act 2000
Designated danger spots [yellow (red)]: 438 (283) 103in 2016
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xposed houses: 529,311 in 2015
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Japanese experiences indicate

Creating Risk
during DV

Reducing the
created Risk

Replace this scheme by

Safe DV from
the first place




How?

Societal transformation to risk conscious
society? Yes!

Mainstreaming DRR in policy

making? Yes!

Scientific knowledge-based decision
making? Yes!

Transdisciplinary approach for

scientific knowledge-based decision
making!




Sendai Framework for Disaster Risk Reduction 2015-2030

3rd World Conference on DRR, 18 Mar 2015 (A/CONF.224/CRP.1)
Priorities for Action

Understanding disaster risk. m) Science

Strengthening governance and institutions to
manage disaster risk. » Transdisciplinary DM

Investing in economic, social, cultural, and
environmental resilience.

Enhancing preparedness for effective
response, and building back better in recovery
and reconstruction.




Transdisciplinary approach for
scientific DM to build resilient society

INTERNATIONAL
COUNCIL
FOR SCIENCE
E\; Co-design

IRDR © futur@rth comdu

Integrated Re

" research for global sustainability Co-deliver

APRU Co-implement
| ——__ Multi-hazards WG

Transd:sc:plmary Approach (TDA )
for Building Societal Resilience to Disasters




The Science Plan

Key science question:

Why, despite advances in the
natural and social science of
hazards and disasters, do losses
continue to increase?

An integrated approach to research
on disaster risk through: an
international, multidisciplinary
(natural, health, engineering and
social sciences, including socio-
economic analysis) collaborative
research programme.

IRDR Science Plan at:

www.icsu.org/Gestion/img/ICSU_DOC_DOWNLOAD/2121_DD_FIL

E_Hazard_report.pdf .




Knowledge © Action Networks (KAN)

Framing and Operationalisation
Version 1.0.1 29 February 2016

* develop and cultivate research that is
solution-driven, inter- and transdisciplinary i.e.

designed and produced in collaboration with
societal partners to bring research closer to
society (i.e., research questions will be co-
desighed and research co-produced where
appropriate).




D www.acecc-world.org/TC X

. .. . . . . 4 & -
¢ o oo, ASIAN Civil Engineering Coordinating Council
ACECC TC21: Transdisciplinary Approach (TDA) for Building Societal Resilience to

Disasters
Transdisciplinary Approach (TDA)
for Building Societal Resilience to Disasters 3

The 21st technical committee of ACECC (Asian Civil Engineering Co| | \!f
(TDA) for Building Societal Resilience to Disasters,” was established 3

ACECC held in Gunsan, Korea, to support states to further develop t -
decision-making on disaster risk reduction (DRR) through TDA.

¢ o ) pErs
Pl L B 70 s disciplinary Approach (TDA) for Building Societal Resilience to Disasters — Efforts towards
Achieving_the Goals of Sendai Framework —, World Bosai Forum, Monday, November 27, 2017,

Sendal Japan

TC21 session at World Bosai Forum / IDRC 2017 in Sendai, Japan (November 27, 2017)

http://www.acecc-world.org/TC21/index.htm




TC21 was established in July |

2016 at 7th Civil Engineering % 9/ CECAR?
Conference in the Asian Region — ] Sl e
(CECAR) S——

in the ASIA REGION

Co-Chairs Dr. K T;kéu:hi ar”i-d Dr. Ro_meo 7 TCZ_1 Mﬁﬁembers from Indonesia,
Momo, Under Secretary of Dept of Public Taiwan, and U.S.A.

Works & Highway, Philippines.




Objectives

 TC21 aims to promote the
transdisciplinary approach for scientific
knowledge based decision making for
building societal resilience to disasters at
national and local levels.

:> Compiling example cases of TDA practices
for 2019 ACECC General Assembly in Tokyo




Transdisciplinary Approach for Scientific-Knowledge Based
Decision Making for Building Societal Resilience to Disasters

Transdisciplinary \ l,:>Ho|istic and Transformative Process
Approach of Building Resilient Society

Preparedness
tructural and non-structural)

umanities

wMitigation
sector Protection

S~

Response
Recovery
Rehabilitation
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Priv?te
sector

Co-Design, Co-Produce, Co-Deliver, and Co-Implement




Multidisciplinary

Good dish needs various materials and ingredients such as meat,
vegetables, spices, cook, pans, heater, cook books,

Interdisciplinary

Good meal needs good dish, drinks, deserts, table, napkin,
Transdisciplinary

Good dinner party needs meals, waiters, partners, music, talks,

flowers, interior design,
Co-design, co-produce, co-implement,




Transparency in

_ T'_'a'!s' decision making
disciplinary
approach e ociot
in DM u souefa
5 B &R PRS2 B ~ supportior
(Disciplinary and sectoral |mp|ementat|0n

cooperation)




Some case studies

e Japan (DM committee)
* Philippines (Ormoc Flood)
* Philippines (Tacloban Storm surge)
* Nepal (Gorkha EQ)




Typical mechanism for
scientific knowledge based DM

Parliament Natural

Local/nat

Gov't DM univ profs/ Social
intellectuals

Humanities

Consulting firms

Public Private Academic Civil




CO Central Disaster Management Council

Since 1961

Current members

19 Ministers J Red Cross

NHK

Prime M

NTT

Tl Univ
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CO Central Disaster Management Council
Special Comm on EQ and Tsunami after GEJE

July 2011-

Gov’'t DM
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MLIT Technical committee on flood
control under climate change apr201s-

Gl Gl Gl Gl UK UH
Gov’t DM

UG

Gl
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UKyu US UK uH uk UN

Univ and Research institutes are dominant




Site Survey in the Philippines, Nov 2016

Ormoc City:

Establishment of Flood Mitigation
Committee covering central and city
government, and barangay, the
smallest administrative unit in the
Philippines. River maintenance works
are done by communities.

s
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Slit Dam in Ormoc C
the Philippines

Tacloban City
Palo Municipality

Ormoc City

’chfléme'ht 'Hou‘sings, Tacloban,
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* Slit dams
e Channel improvements
* Fence to stop squatters

Maintenance by
transdisciplinary approach
involving all stake

the community
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River Walk

Fence became the solution to the squatters’ problem!

J1Jd B |
e of sque tters is an‘ext

S




Y

- Flood Fighting Activity 47" "=

¥






L T




40m no build zone -> rapid recovery
Replacement of about 14,600
= houses in the northern Tacloban.




Site Survey in Nepal, April 2017

Sikkim
*Kathmandu

Source: BBC News

n/news-and-media/news-
stories/asia-pacific/nepal/in-pictures---nepal-earthquake/

57



The Gorkha earthquake, Nepal
11:56 NST April 25, 2015

Killed nearly 9,000 people

Injured nearly 22,000

7.8Mw and max Mercalli Intensity IX (Violent)
* S10Billion (50% of Nepal GNP)

reeived shaking | NEPAL EARTHQUAKE
OF 2015
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Dept. of Urban Development & Building A Sill and Lintel Band Method
Construction (DUDBC) in a Masonry Building
National Reconstruction Authority (NRA) 1-Lintel Band,
2-Roof Band,
A sill and lintel band method  3-Vertical Reinforcing Band,
. 4-Door,

300k Rupee Grants Subsidy 5-Window,

With agreement 50k, 6-Plinth Band,

print 150k, 7-Window Still Band
roof (band) 100k

Training of 306 inspection
engineers

Participation and support of
local communities

https://theconstructor.org/construc
tion/horizontal-bands-masonry-
buildings-types-location-design-
applications/14462/
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Nepal’s reconstruction is a good
example of transdisciplinary approach

Dept. of Urban Development and Building
Construction (DUDBC)  Public

National Reconstruction Authority (NRA)
A sill and lintel band method _Academia

300k Rupee Grants Subsidy _ Finance
With agreement 50Kk, plinth 150k, roof (band) 100k &

final (SOk?) Gap BuD

Training of 306 inspection engineers in“ soD
Participation and support of local communities

Dr. Youb Raj Paudyal, DUDBC, Chautara, Nepal, 23 April 2017




Preliminary findings

® Scientists involvement in DM is little.

® Scientists do not necessarily know how to use their
knowledge.

® Scientific knowledge for complex problems is little.

® Assessment and selection process for alternative
courses of action is unclear.
® TDA can solve the problem of DM proc. but so far:

® TDA exercises are top-down by responsible agencies.
® TDA are limited in high level DM,
® but often well practiced in implementation stage.




Final remarks

* |s IWHR prepared for new type floods and
other water-related disasters?
* Urban expansion, underground city, aged society,
IT society and supporting infra,

* |s IWHR ready for transparent DM process
working with all stakeholders including
academia, private sector and civil society.




Let us hydrologists proactively seek
for partnership with all others to
work together!




Toward CECARS

CECAR8 “Resilient Infrastructures in Seamless
Acia ’

% 2019 0kyo

o~ (« CEAR8

TC21 are planning to hold international session and
submit technical report about TDA
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