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TYPHOON ONDOY 455 mm

international name: Ketsana

Rainfall Records and Wind Power Impact
»  Ondoy dumped an unprecedented »  The he ¢ rainfall led t massive
455 mm of rain In Just 24 hours In ﬂoodlng acror.s Luzon cting
Metro Manila, with up to 500 mm nikicns of people and cauamg
recorded in some areas. extansive d.\mago to
Mancksiam wi mchd the infrastructure and homes.
centre ol BS&ph dgustsofupto » Anestn of 295 lives were lost
120kph. with over 3 929 030 affected. It
Landfall duration a1 16,094 homes destroyed with
S Seoternber 35 2009 22,849 partially damaged.

Septermber 26. 2009

2013

TYPHOON YOLANDA 400 mm

international name: Haiyan

Rainfall Records and Wind Power

» Yolanda brought about 400 mm
of rain and sustained winds of
150mph in 24 hours in certan

severe flooding
and storm surges

Date of Landfall

» November 8, 2013

Impact

» Yolanda was one of the
strongest typhoons ever
recorded, resulting in
catastrophic damage
espocially = Tacloban City
and other parts of the
Visayas.
It affected 14.1 million people
leaving 4.1 million people
displaced, with over 6,183

Kristine’s (Trami) torrential 528.5 millimeters of
rain in Daet, Camarines Norte, has surpassed
records and challenges even the historic rains
brought by Typhoons Ondoy and Yolanda.
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(Assortedge Oct.26, 2024)

(Photo source: DOST-PAGASA)

© 2024
TROPICAL STORM KRISTINE 528.5 mm

international name: Trami

Rainfall Records and Wind Power Date of Landfall

»

Kristine set a record with 528.5 mm of *» QOctober 24, 2024

rainfall in 24 hc.mrs in D'aet, Camarines Impact

Norte, surpassing previous records. X
) » The intense rainfall caused

T:'S record also s“;‘"a’?fe‘l’ Ondoy’s significant flooding in Bicol,
455 m',“ m.Mefro SV, OUL; leading to evacuations and
Ondoy's rainfall occurred in a disruptions in local

H - - £ W " >
shorter period (most of it within communities. An estimate of

]‘ust 6 hours), exacerbating the around 2.6 million people

flood damage and 588,302 families across
Legazpi City in Albay experienced its the 14 regions of the country
highest-ever 24-hour rainfall for the was affected.
month of October, with 432 millimeters
of rain, which exceeded the 282.7
millimeters recorded in October 2020.
It had maximum sustained winds of
55 km/h near the center and gusts 4
of up to 70 km/h.
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Super Typhoon Yagi attached to Vietham, Sep.1 to 8, 2024
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Genesis

Typhoon Yagi is the strongest typhoon in the past 30 years in the

Vietnam East Sea. With an extremely rapid intensification, it

increased by 8 categories in just 24 hours and maintained super A ™ !
typhoon strength for an extended period. L i \-‘ f )
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mmy 24 Yen Bai Automatic Rain Gauge System - September 2024
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Japan-ASEAN Science, Technology and Innovation Platform

(JASTIP) , WP4 (Disaster Prevention and Mitigation)

JASTIP

Malaysia-Japan
International

Institute of Technology
(M]IIT)

KYOTO UNIVERSITY

@ UNIVERSITI TEKNOLOGI MALAYSIA

- g

a2 -~
Ali Bin Selamat, Khamarrul Abd Razak, Faizah Tetsuva Sumi and Takahiro Savama
bt Che Ros, Shohei Matsuura, MJIIT/UTM D UGty
The 2" Phase WP4 (Disaster Prevention and Risk Reduction)
O [ Research Topics
- _ Malaysia Storm, Flood, Landslide, Debris Flow, WQ, Community Based-DRR, Norio Maki
Nguyen Canh Thai ICT for DRR, DRR in World Heritage sites
Vietnam Mekong River (Sediment, Salt water intrusion, Bank erosion), River
Basin Management (Flood, Water Resources and Sediment, Coastal
erosion) Sameh Kantoush
Indonesia Peatland Flood, Sediment, Landslide, Transboundary Air Pollution
(Haze)
The Philippines River Basin Management (Flood, Water Resources and Sediment), Ryosuke Uzuoka

Pre-disaster Recovery Planning,

Thailand Liquefaction by earthquake, Mekong River
Api —
, PP Myanmar Rainfall and Evaporation Observation at Dams, Flood, Dam Safety, ] a~
Earthquake Tetsuo Tobita Kyohei Ueda
Cambodia Mekong River, Water resources management in Tonle Sap
- | -
orlando E Lao PDR Mekong River
Balderama Brunei Transboundary Air Pollution (Haze)

Kenji Tanaka

S RF (2020-2025)
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Networkin%among Knowledge Base _ Collaboration on = Human Resources
ASEAN an

Japan on common DRR Transboundary Issues Development

Create research network group
among ASEAN countries

e MJIIT(Malaysia), Thuy
Loi(Vietnam),
BRIN(Indonesia), ISU(The
Philippines) etc.

e The International
Organization on Climate
Change Adaptation and
Disaster Risk Reduction
Management Inc. (I0-CCA-
DRRM)
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WP4 (Disaster Risk Prevention and Reduction) JASTIP

Two research pillars

u

Upper Mekong:

21 dams

1. Transboundary Issues:
® Mekong River (Flow and Sediment Regime Change)

Lao PDR, Cambodia and Vietnam
2. Common issues in ASEAN countries:
® River Basin Management (Flood, Water Resources
and Sediment) : The Philippines and Vietnam

=)

Cruma

Lower Mekong:
136 dams

Kyoto University |@

. “ Japan i )
Cagayan River Basin Vu Gia-Thu Bon Basin
.y . Group# A: Climate .
Philippines Change &its Impacts Vietnam »
and Agriculture
Isabela State / Management Thuyloi University (TLU)

University (ISU
v ) The University of Da Nang

Group# D: River Integrated
Group# B: elmholtz Centre for

Nation_al_lrrige?tion Basin, Policy, Flood and
Administration and Decisions Sediment Watershed i
. . Environmental
(NIA) Management for Managementin and Reservoir R h— UFZ
Sustainable River Basins Sedimentation S z
R Development for Sustainable Management Germany
ational Water Development MONRE, National

Center for Water
Resources Planning &

(NWRB)
@ Group# C: Uriks
§ Geomorphological Investigation (NAWAPI)
Departmento Change and

JASTIP Science and Coastal Erosion Thuyloi University (TLU) N :
Technology (DOST) Management NGO An Nhien Farm C l 9

Resources Board




Urgent Post-Flood Joint Research after Typhoon Ulysses @®

2020, JST (J-RAPID)- DOST(PCIEERD) JASTIP

® KU-DPRI: Tetsuya Sumi, Sameh A. Kantoush, Mohamed Saber / JST, JICA, MLIT JWA ! ULYSSE
® Isabela State University: Orlando Balderama Mg i RS -
® NIA: Carlo Ablan/ PAGASA, DPWH

i “Rolly  Tonyo

OS”"'O

Typhoon tracks and
Ralnfall records

'VAMCO/ ULYSSES
FET

Typhoon tracks crossed the L - e 22 SO Ve
/™=,  Phillppines before striking Vietnam > : N ‘ =

—

The Magat dam 13" of Nov..202

/ VAMCOV\

- rat dz= g == [ | JULYSSES =
e . . . . z B *120° 130"/ N180

,f’,’-\

1208 140°E

Problem statement: Limited
Long-term  Rainfall Prediction
data, Unreliable Rainfall-Runoff
Model, Lack of reservoir

Background and Research Ob]ectlves
Typhoon Ulysses attacked the Philippines in 2020
which caused severe flood damages.

;-7‘

Assessing the impacts of successive typhoons specially during Autumn sedimentation data, Missing of
season (last chance for typhoons) on flood and drought risks. proper  coordination ~ among
Upgrading/proposing an integrated measures and enhanced strategy for stakeholders  (PAGASA,  NIA,

-
507

M 407

307

] 207

disaster risk reduction of flood and drought risks in the river basin scales. DPWH and others) 10



Urgent Post-Flood Joint Research after Typhoon Ulysses @®

2020, JST (J-RAPID)- DOST(PCIEERD) JASTIP

Key Topics:

SPILLING LEVEL

1. Missing Accurate Rainfall Runoff Model | “‘“"‘?f"?f":l?ﬁ‘v‘ff‘““‘“’ g

2. Conflict on Seasonal Reservoir Operation Rule
3. Missing Long-Term Rainfall Forecasts

V.

— e THE OPERATION RULE CURVE '

T
7

4. Reservoir Storage Loss by Sedimentation

10 Diffusion in River and imeracton with Land

(&) (&7)
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Optimization of Magat Dam Operation for Flood Risk

Management in Cagayan River Basin in the Philippines

Research Objectives:

Assessing flood, drought risks and extreme climate
events in the Cagayan River Basin and proposing flood
mitigation measures including optimization of dam
operation rules and flood control dam in other tributaries

sub-basin. e o o
— M 0p 5 i
— M d-hyg! 1 mea | [
- o i‘;-‘.’:’ }:2‘1\2";3 Ontal bme) - U ly es
E B Observed l
LT | L}
Long-Term Rainfall Forecasts
| |
- Cagayan River§ "
[~ SRR | ; i
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cnce T > I = =1
—Prediction on October 27, 2022 i o

eoop

g (g S p—

| Ensemble Rainfall Forecast | =
.1 51 members up to 15 days J TR

- —r ]
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Key Outcomes:

v'Developed ensemble rainfall prediction, and Decision
Support System (DSS) effective dam operation

v Training Workshop on “Flow and Sediment Transport
Modelling in River Basins using TELEMAC 2D and 3D
Numerical, February 2022

v'Stakeholders Forum on Advances in Technological and

Institutional  Options for Integrated Watershed
Management in River Basins, January, 2022

v International Association on Climate Change
Adaptation and Disaster Risk Reduction

Management (I0-CCA-DRMM)

Community Survey

R O

INTEGSRATE
AN Wx E -~ a 54. ’ '3‘ :,;l‘f_l\.\ GEME




Reporting at The 10th World Water Forum in Bali, @®

Indonesia, 2024 JASTIP

WORLD
WATER
COUNCIL

Caschment aren: 10350 k'

In , Typhoon Ulysses attached Cagayan Rwervmu\
e flood damages. Ensemble rainfall prediction n
been installed to update dam operation and =2

Cross-ministerial Strategic Innovation Promotion Frogram
Long-term ensembie rainfall prediction {(14days) Dam inflow ensemble prediction
E Spatial downscale of N—— == S S 1 P
LR 51 N
a1l % ensemble ramfallpredochon Ensemble maomum ™y
Mg e ——— :
o VB
§itkid

f - \ Two report presentations:

Z « Integrated Reservoir Operation for Flood, Sediment
‘ N ey e and Hydropower Management using Ensemble
Lﬁéiﬁ’ﬂiﬁi@ﬂ e H = Rainfall Prediction

SR TR | it Py : . . .
O i ‘_r-tf(;:‘;;;z:, o P o - Dam upgrading and reservoir sedimentation
NidaY mwg; e mee . management for flood mitigation, and reservoir and

TS sV BY

hydropower using ensemble ralnfall prediction ri ver b a Si N su St a | na b| | |ty 1 3



Recent major flood disasters and Japan’s hew @@

policy initiatives JASTIP
Disasters peavy rain in 2018/07 Heavy Rain ~ Eastern Japan Typhoon  Heavy rain in
northern Kyushu in Western Japan Typhoon Hagibis Kumamoto (Kuma R.)

: 1 ‘l."LJ

.
-

Polic . — >
)16y Dam Upgrading Post Disaster Pre-release dam River Basin Disaster Resilience
Initiatives . . . o L
Vision Special Panel operation guideline  and Sustainability by All 14
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Challenges on Dams In the 21th Century Society

Magat Dam and Cagayan River Hiyoshi Dam and Katsura River

Flood and sediment disasters in Cagayan River Basin Due to Typhoon
(Vamco) smashed Luzon Island on 11-12 Nov. 2020
VAMCO/ U LYSSES CAGAYAN RIVER BASIN

/ z :};hoon tracks crossed the = - - : “ . 3 ""“i:g’: - CI I m ate
o Change

Extreme
Flood and
Drought

Disaster
prevention and
Mitigation

Carbon Aging Dams
Neutrality

Reservoir
Sustainability




1) Examples of Flood Prevention

Japan’s New Policy on Water-related Disaster
Risk Reduction (MLIT, 2020)

(Ex. 1) Development of Levees

Heightening and strengthening of levees

(Ex. 2) Pre-Discharge from Water
Utilization Dams ‘

Expected
= 42 Total Inflow

Discharge some of the service water capacity
of existing dams, such as water utilization
dams, in advance of floods, according to inflow

expectations

(Ex. 3) Development of Storage Faulmes
r— Retention Basins —— -

Develop rainwater

| storage faglities to
reduce inflow into rivers
and downstream areas

1) Flood Prevention

Catchments

» Improve rainwater
storage functions
<P/M/E/R>
Improve rainwater storage
facilities and effectively use
agricultural reservoirs for
fiood control

River Areas

> Store flowing water
<N/P/M[/W>
Construction, upgrades,
effective use of dams, and
pre-discharge in water
utilization dams for flood
control
<N /P /M>
Upgrade retarding function
integrally with land use

» Ensure and improve the
discharge capacity of
river channels
<N/P/M>
Channel excavation, setting
back levees, and
improvement of erosion
control dams and rainwater
drain facilities

» Reduce overflow
<N / P>
Strengthen levees to make
them last a long time even
when overlapping

2) Exposure Reduction

» Guide residents to lower risk areas / Promote safer ways
of living <M / E/ R>
Consider )nrl use restriclions, encourage ‘ll cation,
informasion in real estate .Ir-f‘l’:'CZlﬂ'l s, and improve

orovide flood risk
e financial tools

» Localize inundation areas <N /P / M>
Install banking structures and utilize existing fac
role of secondary levees

ities, which play the

m Constructlop/Upgrades

Effective Use of of Flood ControlDams
Water Utilization Dams A

-\ - "
Use of Agricultural
Resef'\vgol for

."R'elocétibn
.« Flood Control ? '

Retarding Basin " ‘.
Improvement  Secondary Levee
4 - N Improvemerit

" @ Levee Reinforcement x

" a

B .
L e

v

¢ ik
Storage Facility Y =g g.'.:
Improvement * :
<>, Expected to be implemented by

N: National Government. P: Prefectures, M: Municipalities,
E: Private Enterprises, R: Residents, W: Water Users

3) Disaster Resilience

» Improve risk information
on land <N / P>
Promote the designation of
probabre inundation zones
so there is sufficent area
covered by risk information
» Reinforce evacuation
systems <N /P / M>
Develop long-term prediction
technologies and acquire
real-time inundation and
breach detection technologies
Minimize economic
damages <E / R>
Prepare anti-inundation
measures in factories and
buildings and develop BCPs
» Promote safer ways of
living <E / R>
Provide flood risk information
in real estate transactions
and promote anti-inundation
preparedness through
financial tools
» Improve technical support
systems for affected local
governments <N / E>
trengthen TEC-FORCE
(Technical Emergency Control
Force, managed by MLIT)
» Himinate inundation

promptly <N / P/ M etc.>

Improve sluice gates

b 4
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2) Example of Exposure Reduction

- Secondary iz

-} ®+ Urban Planning

| (guiding to fower

| ns‘(m

| WP+ Maintenance of

3 electric facilities

| - Providing

l information in
real estate

transactions

Provide information to save lives and achieve
early response/recovery

Cooperation of Every Stakeholder

RS Jont Counail '! Participants:

* National Government
* Prefectures

* Municipalities

* Private Enterprises
& Residents

i + Water Users

{Deciding on prjO"l cetails)

1

)



Smart use

Heightening to
Increase storage
volume

Increase

Shin Katsurazawa dam

Raising the dam body (11.9m)

Shin-Maruyama dam
crest elevation
ima dam | 47.5m EL. 210.200 m

evation
L000 m

t20.2m
g

(ongoing project)

New Katsurazawa Dam

.- outlets to increase -7 7

-storage
vdume \ |
| eighte
....................... ning
: : N
Reservoir RV
" 3 . ! .
.................. — A
Existing | -
dam | : .. .. . .
Reservoir

Source: MLIT

discharge capacity

|

Existing bottom outlet

New bottom outlet
Increase discharge

capacity

N

d—1 .

Maruyama dam\ Shin-Maruyama dam

Replacement of power
generation penstocks

Tsuruda dam

Shin Maruyama dam

N\

[ Portion to be
removed after new
dam completion




1.0Optimization of Reservoir
Operation based on Rainfall-
Runoff Prediction
2.Upgrading Dam Facilities for
Flood and Sediment
Management
3.Additional Investments for
flood and sediment
management in the basin scale
flood retention dams,
sediment check dams, river
channel improvement etc.
Stakeholder coordination is
essential to implement such
comprehensive approach

@®

JASTIP

Prepared by JWA and KU

l Mansg - Upstream Basin

Conservation (DPWH/DENR)

..........

ok Irrigatlon NIA)‘
urban area

Bank erolslon o PR .

River Channel
Improvement (DPWH)

Bottleneck Section

£
Ly
r

How to share available information and data ?

How to collaborate among these stakeholders and bridging
their tasks ?

How to create common platform to understand current
condition and future scenarios?

Who will coordinate discussion and master planning ?

BE) Adopted for the new JST-NEXUS program on Water Security 18
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Synergistic Strategies for Sustainable Water
Resources and Dam Management under Extreme
Climate Variability 3S-WaRM (2025 -2027)

NEXUS-Philippines: Networked Exchange, United Strength for Stronger Partnerships between Japan and ASEAN
Funded by Japan Science and Technology Agency (JST) and Department of Science and Technology (DOST)
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Recent Flood events in the Cagayan River

Basin [Oct.

Dec.2024]
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Ongoing Efforts and Future in Cagayan River Basin
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Main Research Objectives

. Assessment of water resource management and existing dam
operation management under extreme climatic conditions

. Application of cutting-edge tools for dam operations and water
resource management

1

2

3. Optimization of dam/reservoir to reduce the risk of drought
and flood impacts.

4

. Implementation of Integrated Water Resources Management
(IWRM) good practices: formulation of water resources
guidelines and plans for river basins and communities,
stakeholder forum, and capacity development.

Understanding the spatiotemporal variation in the Magat River basin's
water availability, identifying the limiting application scenario of the
existing reservoir operation rule, and revising the operation

framework to adequately address future supply-demand uncertainty.
22



Prediction uncertainty on pre-release operation @®

Conflicts between flood mitigation and water storage JASTIP

Handling uncertainty contained in the predictions has been issues. ¢rossministerial Strategic Innovation Promotion Program
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SIP Cross-ministerial Strategic Innovation Promotion Program

(Decision support system for the Integrated dam operation) JASTIP

Cross-ministerial Strategic Innovation Promotion Program
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Cross-ministerial Strategic Innovation Promotion Program
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NEXUS-Philippines Project: Groups, Tasks, and Outcomes

JASTIP

* Water supply

* Agricultural uses e

* Economic

 Planning Platform for

Decision

support system
Dam optimization

under climate change
conditions

e Advanced monitoring

[Water Level, Rainfall, Inflow and Outflow]

* Advanced dam monitoring technology

[Dam optimization, Reservoir operation, ECMWF Forecast]
* Forecasting and Early Warning

[Runoff/Inundation, Hydrological Modeling,
Flood/Drought]

* Climate change projection

[ECMWEF]

* Flood and Drought Risk

[Flood risk and drought risk maps]
 Sectoral vulnerability and risk assessment
[Hazard, Vulnerability, and Exposure maps]

* Risk advisory

[community awareness and Urban Safety]
* Alert/Warning message

* Rainfall forecasting

[No rain and Heavy rainfall]
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Integrated Approach for Risk Communication and

Reduction

Considering Multi-drivers affecting the flood risk management and disasters
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- om0t 1- Optimization of Dam Operation Rule
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Typhoon Ulysses Magat dam start operatlon on 1983
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o Erecfiesiter of evie e * Application of several advanced * Public awareness and education.
hydrometeorological events based tools for forecasting, planning, and ¢ Build capacity for water professionals.
on ECMWE data. optimizing water resources. * Provide training on RRI and SWAT

. Assess the impact of current and * Develop a Decision Support System models.

e AR E e G S FESE AR (DSS) platform for dam operation. * Offer professional development
* optimize dam operation rules opportunities for graduate students.
e Reduce agricultural and infrastructural e Collaborate with Japanese companies, such as the Japan
damages. Weather Association, to develop business opportunities with
* Increase agricultural productivity. the National Irrigation Administration (NIA).
* Increase overall economic growth. * Publish at least two papers in high-impact journals.

* Produce five policy papers for adoption by local government
units (LGUs) and River Basin Management Councils. 30
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106 Member Countries, 27 Technical Committees

Congress/3yrs, Annual meeting

Asia Pacific Group: Afghanistan, Australia, Bhutan, China,
Georgia, India, Indonesia, Iran, Iraq, Japan, Kyrgyzstan, South
Korea, Laos, Lebanon, Malaysia, Mongolia, Myanmar, Nepal,
New Zealand, Pakistan, Philippines, Russia, Sri Lanka, Syria,
Tajikistan, Thailand, Turkiye, Uzbekistan, Vietham 31
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The role of dams in the energy transition and @@

climate change adaptation JASTIP

1. Sustainability of existing dams
* |t is critical to maintain our 60.000 existing dams.

MaJor Cha”enges fOI‘ . l[DD_am safety of an aging portfolio of dams is a
dams and reservoirs ficient wat

Efficient water management, maintenance,
rehabilitation, reengineering of existing facilities to
meet the future use.

« Sedimentation management to be improved

e . T Tl 2. Implementation of sustainable new reservoirs
Al q”ﬁ;&,‘?‘%‘& W » Reduction of carbon footprint of dam construction
-\ - ,' R O A “"m} ! 5’ ‘ » New approaches for sedimentation control
g ¥ “ (87 . * New type of dams : off-river dams, dams at sea,
G ) o R S dam raising...
i‘ ,, .;é{ - 4 \3 : * Preservation/ improvement of the biodiversity
s ~ % > 3. Public acceptance
‘“w | « E&S impacts mitigation,
SR » Fair share of the benefits among stakeholders
_ » Fair comparison between the solutions
Dams worldwide * Improved communication with the public, the media
World Register of Dams (ICOLD) and the decision makers. 32

Source: M. Lino (ICOLD)
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Key message from ICOLD

Dam Upgrading to be fit for future challenges
Increasing Climate Resilience and Sustainability, and contributing to Energy Transition

Three S : Safety, Smart
use and Sustainability

O Flood Mitigation

O Drought Management
O Energy Transition

O Renewable Energy

O Pumped Storage

Smalt
J

(>

O Structural Safety
O Gates Safety
O Spillway Capacity

O Reservoir
Sedimentation

O Reservoir Water Quality

O Connectivity of Aquatic

Sustain Lives
ability O Biodiversity

33
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Recommendation
JASTIP

« Create updated module how to manage river basin for climate
resilience and energy transition through JASTIP and NEXUS Project
focusing on Magat Dam in Cagayan River Basin.

- Japanese group can collaborate based on cutting edge research
outcomes on dam upgrading projects in Japan.

- This approach can be expanded to other river basins and dams in the
Philippines, and other ASEAN countries.

 These approaches will be presented in global network such as ICOLD,
WWF and others.

- Project implementation will enhance the following networking and
capacity buildings.
— Networking among Japanese and the Philippines Universities and
Researchers
— Bridging Japanese Company with the Philippines Industry
— Capacity building in Universities, Local Government and Communities etcé4
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