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Preface

After an unusual situation of COVID-19 pandemic, the THA 2022 International Conference on
“Moving Towards Sustainable Water and Climate Management After COVID-19” was organized in
online format via Zoom platform to make the conference as accessible as possible for participants
around the world without travel anxiety. This year the THA2022 was held online, from January 26" to
28™. The event was organized by Chulalongkorn University, in association with 9 national partners, 4
international collaborative agencies and 1 supportive agency. The 9 national co-organizers are the Thai
Hydrologist Association (THA), Office of the National Water Resources (ONWR), Royal Irrigation
Department (RID), Department of Water Resources (DWR), Department of Groundwater Resources
(DGR), Kasetsart University (KU) Kamphaengsaen Campus, Asian Institute of Technology (AIT), Thailand
Science Research and Innovation (TSRI), and National Research Council of Thailand (NRCT). The 4
international collaborative agencies include Kyoto University, National Taiwan University (NTU), Korea
Water Resources Association (KWRA), Japan International Cooperation Agency (JICA). The supporting
agency is Electricity Generating Authority of Thailand (EGAT). The objective is to provide a platform for
researchers, scientists, practitioners, policy makers and private executives to share and present new
advances, research findings, perspectives, and experiences in water managementand climate change,
new technology, and water management towards SDGs. Special attention will be given to developing
certain skills, competence, or general upgrading of performance ability for climate change adaptation,
applied technology for predictions, and sustainable development in the monsoon Asia. The conference
will bring together leading researchers, engineers, scientists, private executives and officials in the
domain of interest from around the world.

The THA 2022 international conference was successful according to the main objective of
serving as the public assembly. Welcome speech of the THA 2022 international conference was given
by Prof.Dr.Supot Teachavorasinskun, Dean of Faculty of Engineering, Chulalongkorn University. The
opening remarks was given by Air Chief Marshal Chalit Pukbhasuk, the Privy Council of Thailand. At this
conference we had three keynote speakers. Over 290 attendees from 16 countries discussed and
shared the latest in water-related research throughout the three-day long conference.

THA2022 hosted three keynote presentations emphasizing water and disaster management
under climate change and post COVID-19. Also there were 25 guested papers and 69 technical paper
selected papers to present under 3 subthemes: Theme A: Water Management and Climate Change,
Theme B: New Technology in Water and Irrigation Management, and Theme C: Water Management
Towards SDGs.

Apart from the technical presentations based on the above-mentioned themes, three
workshops were organized: Workshop A: Training courses for hydrologic analysis using GCM climate
projection outputs, Workshop B: Training courses for water security index, and Workshop C: Science-
Policy interface dialogue on water and climate change. Applications, opportunities for further research
direction and collaboration were discussed among the participants.

Virtual exhibition at the THA 2022 International Conference consisted of 5 VDO clips from
DWR, DGR, ONWR, RID and CU-SIP showing water and disaster management principles, applications,
models, tools, modern technologies, and research initiatives.

Major outputs obtained from the THA 2022 can be summarized below:

- Knowledge dissemination and exchange from the presentations. At this conference and
workshops we had 3 keynote speakers, 290 participants from 16 countries including
Thailand, Japan, Korea, Switzerland, Myanmar, Cambodia, Taiwan, Lao, India, Malaysia,
Philippines, Nepal, Vietnam, United States, Australia, Indonesia.



- A technical training on “Hydrologic analysis using GCM climate projection outputs”,
“Water security index”, and “Science-Policy interface dialogue on water and climate
change”.

- Virtual exhibition displaying water-related technologies, products and services from
governmental agencies, universities, research institutions and private companies

Major outcomes are listed below:
- Creating an opportunity for being a coordinator in research and education regarding
Water & Disaster Management and Climate Change which has already started.
- Presenting technologies and water management in Thailand to other countries outside.
- Strengthening collaboration internationally in the area of water and climate change and
bringing it towards the achievement of SDGs.

This document presents main conclusions from the THA 2022 International Conference on
“Moving Towards Sustainable Water and Climate Management After COVID-19”. Related materials
that will be issued separately are the THA 2022 proceedings.

We would like to thank all attendees for their support and enthusiastic participation at our first
ever online conference that driving the THA 2022 International Conference toward the desired
objectives and achievement.

Assoc. Prof. Dr. Sucharit Koontanakulvong
Assist. Prof. Dr. Supattra Visessri
Editors of THA 2022 Summary Report

The organizers of the THA 2022 International Conference on “Moving Towards Sustainable Water and
Climate Management After COVID-19”

il
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AIMS AND SCOPE

The objective is to provide a platform for researchers, scientists, practitioners, and policy makers to
share and present new advances, research findings, perspectives, and experiences in water
management and climate change, new technology, and water management towards SDGs. Special
attention will be given to developing certain skills, competence, or general upgrading of performance
ability for climate change adaptation, applied technology for predictions, and sustainable development
in the monsoon Asia. The conference will bring together leading researchers, engineers, scientists, and

officials in the domain of interest from around the world.

Topics of the conference are:

1. Water Management and Climate Change
1.1) Climate Change Projections
1.2)  Water-Related Disasters
1.3) Economic Impacts caused by Climate Change

and Water Security Issues
1.4) Climate Change Adaptation
2. New Technology in Water and Irrigation Management

2.1)  Weather Forecast
2.2) Reservoir Operations
2.3) Irrigation Technology
2.4) Technology for Improving Water Quality

3. Water Management Towards SDGs
3.1) Water Management towards SDGs
3.2) Groundwater Management towards SDGs
3.3)  Water Security (Urban, Productivity etc.)
3.4) NEXUS (Food, Energy, Water, Land) towards SDGs

X



Welcome Speech

THA 2022 International Conference on Moving Towards Sustainable Water

and Climate Management After COVID-19
(January 26, 2022, Online via Zoom)

Given by Prof.Dr.Supot Teachavorasinskun,

Dean of Faculty of Engineering, Chulalongkorn University

1)

3)

4)

5)

Dear His Excellency Air Chief Marshal Chalit Pukpasuk, the Privy Councilor of Thailand; co-
organizing agencies; collaborative agencies; supporting agencies; keynote speakers; and all
honorable guests.

It's my privilege and pleasure to welcome you to the THA 2022 International Conference on
Moving Towards Sustainable Water and Climate Management After COVID-19.

Today’s conference in 2022 is the fourth in the series. We have had this conference since
2015 and continued for every two years. Unfortunately, this year we have to have the
conference online due to the pandemic of COVID-19.

The theme of the THA2022 conference is designed to match with on-going challenges and
global trends. In this conference we have 3 keynote presentations from the representatives of
World Bank, UNDP and the Office of the National Water Resources of Thailand or ONWR. There
are 4 executive panel discussions on the topics of water management with climate change,
SDG, water security, and sustainable groundwater management. We have 3 themes for
technical presentation including water and climate change, modern technology in water or
irrigation management, and sustainable water management. Two hands-on technical trainings
on GCM, downscaling and water security assessment. Two side events of Science-Policy
Interface Dialogue by UNDP and another side event on Water Conservation, Climate Change
and Ecosystem-based Adaptation in ASEAN by the Department of Water Resources of
Thailand.

Climate change places disastrous impacts on water crisis. For example, unusual cycle of flood
and drought, sea water level rises, rapid erosion of shoreline etc. In order to slow down these
impacts of climate change, Thai government committed to lead the country to achieve carbon
neutral by 2015 and ambitiously to have zero emission by 2065. Water from the flood might
be decreasing but we remember that the disastrous flood can come back any time in the near
future. Noted that water shortage may seem to disappear but our problem in water
management, growth can definitely come back any time in the future. Damages and losses on
lives and properties can be redeemed, repaired or subsidized. We attempt to forget how
suffering and sadness we have in abnormal cycle of floods and droughts. Those painful feelings
should be forgotten and live should go on. However, please be reminded that the experience
from such event should always be remembered. Most importantly, it should be learned and
shared among people because only properly learning and sharing from our own experience
makes humankind evolution. However only human evolution and development do not
guarantee sustainability.



7)

8)

9)

Inclusive participation from all stakeholders can cause sustainable development. Those are the
main reasons why we are gathering today in the THA2022 conference. We are gathering today
to share and to learn from our experiences, to transform our knowledge and experiences to
make water being the most sustainable resource for all stakeholders.

Welcome all delegates and distinguished participants. Please allow me to mention the names
of our valuable partners. We cannot hold this conference without them. The co-organizing
agencies are the Thai Hydrologist Association, ONWR, the Royal Irrigation Department, the
Department of Water Resources, the Department of Groundwater Resources, Kasetsart
University (Kamphaeng Saen Campus), Asian Institute of Technology or AIT, Thailand Science
Research and Innovation or TSRI, and National Research Council of Thailand or NRCT.

Our thanks are also extended to our supporting agencies including Kyoto University, National
Taiwan University or NTU, Korea Water Resources Association or KWRA, Japan International
Cooperation Agency or JICA and Electricity Generating Authority of Thailand or EGAT.

We thank World Bank, RBAP, ONWR, GIZ, IWMI, Bappenas Indonesia, DWR Vietnam, FTI, ADB,
UNESCO, PELA GeoEnvironment USA., Chinese Academy of Sciences, RIHN Kyoto, Korea
University and NAHRIM Malaysia for the speakers in the keynote and executive panel
discussion sessions.

10) Kasetsart University, Chulalongkorn University, AIT, NTU, Kyoto University and other

universities in our network are acknowledged for their contributions on providing the chairs,
readers and commentators to the conference.

11) Most importantly, the conference cannot be held without generosity and support from our

sponsors including EGAT, CKPower, Metropolitan Waterworks Authority or MWA, AEON
Thailand Foundation, Team Consulting Engineering and Management Public Company Limited
and Siam Steel International. Very long list of support we received.

12) Finally, | hope that discussions generated from this event can be the great steppingstone to

make our world better and most sustainable, not only for us but for the next generations.
Thank you again to everyone for being here and welcome to the THA2022.
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Opening Speech

THA 2022 International Conference on Moving Towards Sustainable Water

and Climate Management After COVID-19
(January 26, 2022, Online via Zoom)

Given by H.E. Air Chief Marshal Chalit Pukbhasuk, Privy Councillor of Thailand

1)

5)

Good morning Ladies and Gentlemen, Dear Distinguished delegates, in my capacity as Privy
Councillor, whereby | am responsible for Royal Initiative projects to promote the well-being of
Thai people. This also support the implementation of global Sustainable Development Goals,
or SDG. | would like to convey to all of you participating in the THA 2022 conference my
heartfelt welcome.

The past two years are certainly the years that none of us will ever forget. The world has faced
a critical moment in history. There are a number of global threats including growing crises in
natural disaster, climate change, biodiversity, and environmental degradation—as well as
CoVID-19.

The THA 2022 International Conference is therefore set under the theme of Moving Towards
Sustainable Water and Climate Management After COVID-19. The THA 2022 is organized by
Chulalongkorn University, in association with 9 national partners, 4 international collaborative
agencies and 1 supportive agency. It is high time that such an event took place to address
critical issues regarding water, climate change and sustainability especially after COVID-19 that
changes the way we live.

The growing consequences of climate change have been all too visible across the world this
year with extreme temperature, severe storms, floods and droughts. The latest assessment
of the science by the Intergovernmental Panel on Climate Change or IPCC, published in
August 2021, concluded that there is a clear link between rising greenhouse gas
concentrations in the atmosphere and increases in the frequency and intensity of extreme
weather events. It states: “Climate change is already affecting every inhabited region across
the globe, with human influence contributing to many observed changes in weather and
climate extremes.” The people in developing and least developed countries are often most
exposed and vulnerable to the effects of climate change, even though they are the least
involved actor driving the causes.

Countries must set ambitious national climate commitments if they are to live sustainably and
recover from the COVID-19 pandemic which has impacted almost every corner of our life,
causing sluggish growth of global economies, changing the way we work and interact. The
COVID-19 pandemic has stimulated the need to catalyse positive change to meet the
Sustainable Development Goals (SDGs) and fulfil the environmental agenda. This message was
also amplified at the recent United Nations Climate Change Conference or COP26.

Xii



6)

8)

Despite the challenges, we also have an enormous opportunity in research and collaboration
to transform the global economy and drive greater well-being and prosperity. To address
water management issues, knowledge exchange, technology transfer and innovations are
much needed. We all can help to move our community towards sustainability by focusing our
research efforts around the 2030 Agenda for Sustainable Development Goals and attempting
to explore better solutions for water-related problems specifically the impacts of climate
change, disaster and other pressing challenges.

The THA2022 provides a valuable opportunity for scientists, researchers, policy planners and
decision-makers to discuss and share knowledge and experiences to seek for cutting-edge
solutions for water management and climate change challenge for our region and our world. |
would like to thank both local and international participants attending this conference. | wish
the THA2022 great success and | hope you have a fruitful discussion and rewarding experience
in the THA2022. The THA conference series is expected to continue playing an important role
in facilitating technical knowledge dissemination and networking in the future.

Now it is time to declare the THA2022 International Conference on Moving Towards
Sustainable Water and Climate Management After COVID-19 officially. | hope the conference
will proceed towards fostering sustainable, resilient, and inclusive development and shaping
the future for us all in terms of wellbeing and its sustainability. A return to ‘normal’ way of
living is what we are hoping. | wish all of you being healthy and safe and hope we can see each
other in person in the next THA conference.
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THA 2022 International Conference on
Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

EXECUTIVE PANEL DISCUSSIONS

more materials of Executive Panel Discussion can be downloaded from

http://project-wre.eng.chula.ac.th/aseanacademicnetwork/files/ THA2022/THA2022_Booklet_Final%20180422.pdf



THA 2022 International Conference on
Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

SESSION Al:
WATER DISASTER MANAGEMENT AND CLIMATE CHANGE



THA 2022 International Conference on
Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

Session Al: Water Disaster Management and Climate Change
Objective to provide the recent information on research and new ideas/concept to cope with
issues under climate change and move towards SDGs.

1. Key Speaker: Prof. Dr. Yasuto Tachikawa
(Department of Civil and Earth Resources Engineering, Graduate School of Engineering,
Kyoto University)

On the topic of Projection of Hydrologic Extreme Using Large Ensembled Climate Simulation
and Japan's New Policy on Water-related Disaster Risk Reduction.

The extreme events that happen in Japan such as the heavy rainfall in July 2018 and Typhoon
Hagibis in October 2019 are the events that make people lose a lot of life and cause great damage to
the economy. Therefore, the issue to mention is “Impact assessment of climate change on hydrologic
extremes and adaptation strategy planning by policymakers” and will be separated into these four
main topics.

1) Future climate projection data

“d4PDF” was extensively used for impact assessment studies. The scenario case will be plus 2

degrees for the scenario case data plus 4 degrees for the extreme case data with very long time-

series data.
2) Flood and inundation modeling and flood projections

A distributed rainfall-runoff model for all basins in Japan and a detailed inundation simulation

model for the three major metropolitan areas were successfully developed.
3) Impact assessment of climate change on flood risk

Non-parametric estimations and largest-scale flood and inundation predictions were

successfully achieved.

Probabilistic flood risk curve estimation was realized.

4) Adaptation strategy planning by policymakers

The Government of Japan has decided to incorporate climate change scenarios data into flood

control planning and has begun to review the plans.
New Policy for Japan on Water-related Disaster Risk Reduction

The name of the policy is “River Basin Disaster Resilience and Sustainability by All”
1. Transition to River Basin Disaster Resilience and Sustainability by All

Measures to be implemented with the cooperation of all stakeholders in any kind of place

around basins.

Accelerate preventive disaster risk reduction.

2. Revise Plans for Flood Control
Upgrade flood control plans considering the impacts of climate change.

2. Key Speaker: Mr. Yusuke Taishi
(Regional Technical Advisor for Climate Change Adaptation, UNDP)

On the topic of Water Management in a changing climate.
The presentation will introduce more findings on evidence about climate change and the impact
of climate change on water disasters.
A summary of projected climate parameters
Overall rainfall is expected to increase across Asia
However, it is still uncertain whether this means lower risks of hydrological and agricultural
droughts.
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Extreme weathers are more likely (heavy rain, heat waves, dry days) which are expected to give
rise to various disaster events.
Itis still possible that some parts of Asia experience agricultural droughts while receiving higher
annual rainfall.
One thing that we can say about future climate change is climate change will definitely hold
serious challenges in the distribution of water across geographic locations and different time
periods.

The example of water management with UNDP supports
Philippines: Provision of crop insurance to support farmers against rainfall variability
(Mindanao), Using ecosystem-based coastal management to raise resilience to typhoons in the
eastern provinces (new project).
Sri Lanka: Rehabilitation of ancient water cascades in the central dry zone of the country, The
introduction of climate-resilient agriculture (training and water-saving technic).
Vietnam: Extension of “last-mile” irrigation connections to vulnerable and ethnic minority
farmers, Upgrading communal ponds for rainfed farmers.
Myanmar: Integrated rural water management (Rehabilitation of degraded watersheds,
Construction of community irrigation channels and ponds, Introduction of climate-resilient
agriculture).

Lessons learned from UNDP’s experience
There is no “one size fits all” solution.
There are multiple channels of support: Central ministry’s planning and expenditure, Local
administration’s planning and expenditure, through supporting NGOs, CSOs, and other
community groups.
Resilience cannot be built if communities are not empowered, communities cannot be
empowered if they are not engaged, and communities cannot be engaged if they are not
informed.

3. Key Speaker: Dr. Giriraj Amarnath
(International Water Management Institute)

On the topic of Bundled solutions for climate risk management

Understanding risk and investing in resilience
Trends in disaster impact in Asia and the Pacific: Decreasing in mortality and increasing in
economic losses.

Water risk knowledge products and tools
Multi-hazard Economic Exposure Map = Multi-hazard data + Population Exposure, Gender Risk
+ Gross Domestic Product(GDP) + Historical loss and event database.
Hydromet optimization tool (v1): Guide the process of impactful investments in hydromet and
early warning services, Digital data solutions can help in optimizing the hydromet operations to
strengthen hydrological simulations to manage disaster risks.

Climate risk insurance
How insurance can improve adaptation and increase resilience.
When insurance is the right instrument for adaptation.
Method to make the agricultural sector more resilient to climate risks.

The issues
Weather risk remains a major challenge to farming in South Asia.
A large fraction of rural households in South Asia were affected by drought and floods.
Rainfed agriculture exposes farmers to huge risks in the lack of bundled solutions.
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Climate shocks had a significant impact on the short and long-term welfare of households (lower
adoption of agricultural inputs, lower affordable credit access, lower technology adoption, and
lower risk-bearing and income generation capacity).

Bundling insurance with other services

Weather-based insurance with seed inputs, weather forecast, agriculture advisory services,
grain procurement, and credit link.

Key Speaker: Mr. Abdul Malik Sadat Idris
(Director of Water Resources and Irrigation, Bappenas Indonesia)

On the topic of National Plan for Water Disaster Management in Indonesia.

General Information on Indonesian Disasters

Flood is the highest frequency and losses of natural disaster in Indonesia (at 62%, 785
million/yr.).

The total number of disaster events in the year 2021 in 3,504 cases, Flood reaches the highest
number at 984 cases more than landslide (905 cases) and Tornado (682 cases) respectively.
Due to the uncontrollable of water extraction in the North Coast of Java, the rate of land
subsidence has increase up to 5-20 cm/year in highly dense city. This has also increased coastal
flood hazards up to 5-200 cm.

5 Agglomeration Areas will experience a raw water deficit of around 163 m3/s in 2024.

The plan to add 13 industrial estates ( covering 38.377 hectares ) requires a water supply of
around 67 m3/s without relying on groundwater as raw water.

Impact of Climate Change

Indonesia is projected to have a shorter rainy season and a longer dry season, while
precipitation tends to increase more than 50 mm/day during the rainy season.

Indonesia is projected to have an increase in temperature ranging from 1.5 °Cto 3.5 °C (RCP 4.5
to RCP 8.5) by the end of the 21 century.

Indonesia National Resilient Infrastructure

The target is to enhance the disaster resilience of 20 high-disaster-risk provinces through 3 main

strategies (Disaster Risk Reduction in 50 Cities, Coastal Protection in 5 cities of North Java Coast,
Restoration of 4 Critical Watershed)

1.

Disaster Risk Reduction in 50 Cities: through “integrated flood risk management strategy” that
conducted by National and Local Budget and Investment from Development Partner.

. Coastal Protection in 5 cities of North Java Coast: Strategies for a structural component are an

installation of Land Subsidence monitoring equipment, 100 stations for water quality
monitoring, construction of domestic wastewater treatment plant, construction of sea dike, and
coastal protection structure and Toll Road Semarang-Demak. And strategies for a non-structural
component are the formulation of integrated coastal development plans and the enforcement
of groundwater uptake regulations.

Restoration of 4 Critical Watershed: Conservation in watershed area, Improving the water
quality, Water management

Strategic Planning for Water Disaster

1.

Green Infrastructures

2. Integrated Water Resource Management
3.
4. Strengthen the Country’s Investment Capacity Through Creative Financing

Enhancing Community Preparedness
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Blended Financing — Investing in Disaster Resilient Infrastructure Midterm Foreign Loan Plan 2020-
2024
1. National Urban Flood Resilience Program(NUFReP): 400 Million USD
2. Flood Management and Coastal Protection in North Java: 500 Million USD
3. Comprehensive Disaster Reduction and Management Improvement of Jeneberang River Basin:
288 Million USD
4. Integrated Urban Flood Management Project in JABODETABEK
5. Urgent Disaster Reduction of Mt.Semeru, Mt.Kelud, Mt.Agung, and Other Erupted Volcanoes in
Indonesia: 174 Million USD

Q&A form audiences
1. The trend of higher rainfall various irrigation infrastructures whether it is a reservoir, irrigation
channel, or embankment that have been used for a long time, we habitation these infrastructures to
accommodate the increasing rainfall would require a huge investment by the presentation of the
project example, it seems to be considered on a small or middle project. If considered for a large-scale
project with a large irrigation area and more water user groups. What factors should be considered
for sustainable success?
Answer: Mr. Yusuke Taishi

A small or medium scale of the example project is unnecessary. For example, in Sri Lanka where
we support the community with the water castigate, this project can benefit more than half a million
people. And for the second question, it was true that this will use a lot of money, so | suggest
combining various incremental steps. For example, by training or giving specific skills to the farmer.
This will cost less investment and the farmer can continue to practice on their own.

2. It seems that Japan is advocating using the river basin at the appropriate geographical scale for
managing water resources and building resilience. We shared this view at the global water practice at
the world bank. Can you tell us what is the time frame or timeline for Japan to make this shift to river
basin disaster resilience and sustainability by all? And how they factor the flexibility since there is still
some uncertainty about localized climate impact.
Answer: Dr. Yasuto Tachikawa

In the past of the Japan Government, the very important way to reduce flood disasters is the
development of the dam's research work and draining the water in the river. Also, many research
using future climate change scenarios, it’s reviewed that future rainfall intensity will increase without
drought. So from our result to draining the floodwater on the river is difficult. So that is why a much
more intemperate way is important, not only river maybe how to do a well organize or some
regulation or other way.

3. Referring to flood risk curve development shows the relation of exceedance probability and
economic damage. Please elaborate more on the criteria of economic damages and the economic
damages would be the main decisions factor to be used in New Policy improvement or not?
Answer: Dr. Yasuto Tachikawa

The relationship between flood damage and return period. And in Japan, we can estimate that
relationship for example in a sticky area we can estimate the water depth and for each depth, we can
estimate the database based on statistical data. But, at least the government has the manual about
the relationship between damage and depth for each elaborate used. Hopefully, | think that kind of
information will be established in Asia. And now | think that government recognizes that to establish
and develop such kind of relationship between flood damage and occurrence probability. But now not
this is still not established in the policy yet.
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4. In terms of policymaker, | would like to ask how can | implement the insurance with the local
people and make them accept this concept. So Can you share some experience about implementing
the insurance with the local people?
Answer: Dr. Giriraji Amarnath

The road of climate insurance has been significantly important, that is increasingly important
for data collection to bring more the digital. Because in the past we have damaged data collection and
this takes a lot of time to deal with. And the available data is very poor. Insurance companies rarely
want to invest a lot of money. According to this matter, if you want to deliver a risk control product,
it will be very expensive for the private sector. So the challenge is the trust of who is going to look at
the model development data collection and who will be guaranteed the quality of data. | think today
we see that insurance is getting better and better into the water risk management program. Now,
countries are installing more automatic water stations. It’'s mean that the insurance companies have
better data collection. | think now we are changing for the better form. And if we want to access our
credit insurance needs to be taken care of us immediately. So | think this is the greatest road for the
private sector to play here and also the insurance companies need to step in more to invest in data
collection and make them more transparent.

5. Would like to ask you to share about how to encourage people from the community up for the
policy. And, How we can do in practical terms to bottom-up the community?
Answer: Mr. Yusuke Taishi

It’s important to understand why the bottom-up is important. Cause in reality it was difficult to
know what will happen in the future 2030-2050. You cannot make an approach prediction alone
because your future perception may be wrong. Then, when the future is uncertain, the local people
need to be resilient and be able to ask what kind of future is true. That is why the bottom-up approach
is really important. And the national hydro associate agency can not predict a perfect future. So, every
single individual people needs to be able to react and change the behavior based on different futures
that can be presented.

And to encourage the local community, we need to change the perception. The local water
system, local water resource, water ecosystem, and others need to be engaged and informed as a
partner in building a resilient society. So The mindset of sharing information and making an effective
engagement is really important.
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Projection of Hydrologic Extremes Using Large
Ensemble Climate Simulations and Japan’s New
Policy on Water-related Disaster Risk Reduction

Yasuto Tachikawa

Department of Civil and Earth Resources Engineering,
Graduate School of Engineering, Kyoto University

A new opportunity for extreme hydrologic prediction research using the
database for Policy Decision making for Future climate change (d4PDF)

2RTHBLERE
Simulation AGCM Experimental J—
area design s |77
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NHRCM

The database consists of atmospheric simulations for the globe using 60km resolution MRI-AGCM 3.2H (Mizuta
et al. 2012) and dynamically downscaled simulations using 20km resolution NHRCM (Sasaki et al. 2011).

Downscaled local experiment (20 km resolution)

B Historical experiment for 60years (1951-2011) X 50
ensemble members (3,000 years time series data)

B 4 degree increase experiment for 60 years (2051-
2111) X 90 ensemble members (5,400 years time
series data, 60 years X 15ensemble members X 6
SSTs)

The entire globe experiment (60km resolution)

W Historical experiment for 60 years (1951-2011) X 100
ensemble members (6,000 years time series data)

B 4 degree increase experiment for 60 years (2051-
2111) X 90 ensemble members (5,400 years time series
data, 60 years X 15ensemble members X 6 SSTs)

Runoff generation and flow routing model

= flow direction rain upper grid
l N l e / rain
L=l

NMRrarz

I rdrs

==l ] lower grid

Flow Modeling Flood simulation

Topographic Modeling

A flow direction map with 1 km spatial resolution is developed.
Then, generated runoff is routed according to the flow direction
map using one dimensional kinematic wave flow model .

Probability plot for annual maximum 24hours basin rainfall
for the Yodo River basin (8,240km?)

Tachikawa et al. (2017)
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Tachikawa, Y., Miyawaki, K., Tanaka, T., Yorozu, K., Kato, M., Ichikawa, Y., Kim, S. (2017). Future change analysis of extreme floods using
large ensemble climate simulation data. Journal of Japan Society of Civil Engineers, Ser. B1 (Hydraulic Engineering), 73(3), 77-90.
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Impact assessment of climate change on hydrologic extremes
and adaptation strategy planning by policymakers

Future climate projection data

d4PDF
b\ GCM/RCM

Large ensemble climate change projection data, d4PDF was
extensively used for the impact assessment studies.

Flood and inundation modeling and flood
projections

A distributed rainfall-runoff model for all basins in Japan and a
detailed inundation simulation model for the three major
metropolitan areas were successfully developed.

Impact assessment of climate change on flood risk

® Non-parametric estimations and largest-scale flood and
inundation predictions were successfully achieved.

® Probabilistic flood risk curve estimation was realized.

Climate
Projection
Research

Adaptation

\ strategy

Impact

stessment

Adaptation strategy planning by policymakers

The Government of Japan has decided to incorporate climate change scenarios data into flood control planning
and have begun to review the plans.

Flood and Inundation Modeling and Flood
Projections

Climate change impact assessment on flood extremes for all
1st class river basins in Japan

B Historical Climate Experiments:

50 ensembles of 60 years, total 3,000 years
Rainfall-runoff simulations.

B The 4-degree increase experiment:

15 ensembles of 60 years for 6 SST settings,
total 5,400years rainfall-runoff simulations.

Ara River Basin
(2,940km2)

Yodo River Basin (8,240km2)

Shonai River Basin
(1,010km?)

Changes of extreme river discharge for all 1st class river

basins in Japan under 4-degree increase scenario . o0

Design level (100 to 200 years in Japan) will decrease to
15 to 60 years in the 4 degree rise climate

Peak discharge increase ratios for all Japanese basins

30

SST ensemble

rd

A
M/
1 e

Increase ratio [-]

River basin ID

Kobayashi, K., Tanaka, ., Shinohara, M., & Tachikawa, Y. (2020). Analyzing Future Changes of Extreme River Discharge in
Japan Using d4PDF. Journal of Japan Society of Civil Engineers, Ser. B (Hydraulic Engineering), 76(1), 140-152
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. s . 10
Increase of simultaneous flood probability under 4-degree scenario
AR Tanaka et al. (2021)
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s | Impact assessment of climate change on flood risk
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0 5 10 15 20 25 30 Exceedance probability of the number of river
Number of rivers exceeding design level in the basin exceeding design level in the same year for
same year estimated by using d4PDF the 41 basins in the western Japan
Tanaka, T., Kobayashi, K., & Tachikawa, Y. (2021). Simultaneous flood risk analysis and its future change among all the 109 class-A river basins in Japan
using a large ensemble climate simulation database d4PDF. Environmental Research Letters, 16(7), 074059.
Largest-class urban inundation projections under the 4-degree Flood risk curve development
increase scenario in the Nagoya City area Takeda et al. (2021) - Tanaka et al. (2018)
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Takeda, M., Ohmizo, K., Kawaike, K., Tachikawa, Y., Tanaka, T. (2021). Examination of assumed inundation due to large scale floods in future Tanaka, T., Tachikawa, Y., Ichikawa, Y., Yorozu, K. : Flood risk curve development with probabilistic rainfall modeH\’ng and large ensemble climate simulation data: a
forecasts. Journal of Japan Society of Civil Engineers, Ser. B1 (Hydraulic Engineering), 77(2), accepted case study for the Yodo River basin, Hydrological Research Letters, Vol. 12, No. 4, pp. 28-33, 2018, https://doi.org/10.3178/hrl.12.28
Achievements of climate change impact studies =
on flood disasters in the TOUGOU Program BiverBasin muir
« Ensemble climate scenario dataset, d4PDF with spatial 1 il 1 HH
Extreme flood resolution of 60km (global), 20km, and 5km (East Asia) Disaster Resilience and Sustainability
prediction under developed by the Meteorological Research Institute and by All
climate change others were extensively used. : . _ ) ;
scenario « Nonparametric probability evaluation of extreme flood were Japan's New Policy on Water-related Disaster Risk Reduction

successfully conducted.

Japan’s new policy, River Basin Disaster Resilience and Sustainability by All, considers river

Largest-class flood + Largest-scale ﬂo_Od and inundation predictions were basins as spaces that include the watershed and flood plain areas, and this policy takes
and risk estimation Succes?f”'!y aCh'eV_ed- . . ) comprehensive and multilayered actions as follows: 1) flood prevention, 2) exposure
* Probabilistic flood risk curve estimation was realized. reduction, and 3) disaster resilience. The policy calls for all stakeholders in river basins,
including the national government, prefectures, municipalities, private enterprises, residents
(006) | El o =LVl * Impact studies were expanded to corroborative researches and water users, to take actions for disaster resilience and sustainability. In 2020, after
for developing in the Asia and the Pacific region. experiencing tragic water disasters in recent years, Japan’s Ministry of Land, Infrastructure,
foundations on + Flood projection research using climate scenario data Tranqurt and Tour_l;m greatly shlfte_d its flood management policy to the new policy, River
adaptations in Asian including d4PDF and NHRCM data are conducted in Basin Disaster Resilience and Sustainability by All.
and the Pacific Vietnam, Thailand, Indonesia, Taiwan, and Pacific Islands. https://www.mlit.go.jp/river/kokusai/pdf/pdf21.pdf

r N

( ) With Japan facing a declining and M
Water disasters will continue aging population, it is necessary
to intensify. It is necessary to to achieve safe and secure
enhance the methods of Compact Plus Network urban
measures to improve safety planning to maintain regional
quickly. vitality.

|. Transition to River Basin Disaster Resilience and Sustainability by All

- Measures to be implemented with the cooperation of all stakeholders in any
kind of place around basins

- Accelerate preventive disaster risk reduction
(“River Basin Disaster Resilience and Sustainability by All" Project)

II. Revise Plans for Flood Control

- Upgrade flood control plans considering the impacts of climate change

J

Technological Innovation
- \
Remarkable progress is being
made in technologies such as 5G,
Al, Big Data, and IT . It is
necessary to utilize these
technologies in disaster risk
reduction, including evacuation.

€ J

https://www.mlit.go.jp/river/kokusai/pdf/pdf21.pdf https://www.mlit.go.jp/river/kokusai/pdf/pdf21.pdf

BACKGROUND AL Ymurr
Impacts of Climate Change Social Trends
7
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- Measures to be implemented with the cooperation of all stakeholders in any
kind of place around basins

- Accelerate preventive disaster risk reduction
(“River Basin Disaster Resilience and Sustainability by All" Project)

CONVENTIONAL FLOOD CONTROL RIVER BASIN DISASTER RESILIENCE AND SUSTAINABILITY BY ALL

‘W Structural measres vith clear W Measures to be implemented with the

role allocation cooperation of all stakeholders 1) Flood Prevention

Mainly by adminstrators such as diisions of incluging the national government, prefectures, municpaities.

2 S ok e ol orile enerpses,and residens H

. | Transiton | * | 2) Exposure Reduction

i ; i W Measures to be implemented in any kind
W Measures implemented mainlyin o place around bam;ins 4 i - —

river areas and floodplains : J ol S TR | 3) Disaster Resilience
i : catchments i

https://www.mlit.go.ip/river/kokusai/pdf/pdf21.pdf
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Il. Revise Plans for Flood Control

- Upgrade flood control plans considering the impacts of climate change
CURRENTLY

Current defense plans against floods, inland floods, landslides,
storm surges, and high tides were developed based on
past precipitation and tide level records.

|

FOR THE FUTURE
Revise the plans Bdemal - Goal Revision Considering

considering impacts of the Impacts of Climate Change
climate change ) '
LA Considering

such as rainfall increase*
and tide level rise

*In the scenario of global temperature rise
below 2°C (target scenario of the Paris
Agreement on Climate Change), precipitation
is likely to increase by a factor of 1

https://www.mlit.go.jp/river/kokusai/pdf/pdf21.pdf
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Thank you very much
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Water management
in a changing climate

Evidence, good practices, and key principles

United Nations Development Programme
Yusuke Taishi

(a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world’s regions

Type of observed change
in hot extremes

‘ Increase (41)
‘ Decrease (0}

O Low agreement in the type of change (2)

O Limited data and/or literature (2)

Confidence in human contribution
to the observed change:
eee High
o Medium
» Lowdue tolimited agreement
© Low due tolimited evidence

Type of observed change since the 19505

And increasing granularity of future projections...

Mean surface temperature
and Extreme heat:

* High confidence of increase
across Asia

Projection refers to a 20-30 year period
centered around 2050 with 2°C global
warming

Source: IPCC WG Interactive Atlas
tive-atlas.ipcc.ch/regi

River flood:

* Medium confidence of
increase across Asia

O®0O®

Projection refers to a 20-30 year period
centered around 2050 with 2°C global 0
warming

G
Nt
e

—
Source: IPCC WGI Interactive Atlas

26 January 2022 I

Increasing amount of evidence...

... of the changes that have already occurred

<
20
15
observed
‘simulated
10 human&
natural
0s
00,

2000 2020

Source: IPCC AR6 The Physical Science Basis

(b) Synthesis of assessment of observed change in heavy precipitation and
confidence in human contribution to the observed changes in the world’s regions

Type of observed change
in heavy precipitation

‘ Increase (19)
O Decrease ()

O Low agreement i the type of change (&)

O Limited data and/or literature (18)

Confidence in human contribution
to the observed change

eee High

Medium

® Low due to limited agreement
© Low due to limited evidence

And increasing granularity of future projections...

Mean precipitation:

* High confidence of increase
in East Asia and South Asia

@
©
®
@

* Medium confidence of
increase in SE Asia

Projection refers to a 20-30 year period
centered around 2050 with 2°C global
warming /"

Source: IPCC WG Interactive Atlas
tive-atlas.ipcc.ch/regional-synth

And increasing granularity of future projections...

Heavy precipitation and
pluvial flood:

* High confidence of increase
across Asia

®©®0O®

Projection refers to a 20-30 year period
centered around 2050 with 2°C global
warming

T —

Source: IPCC WGI Interactive Atlas

-synth
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And increasing granularity of future projections...

e

Consecutive dry days
(change):

* Increase across many parts
of Asia

Projection refers to the 2041-2060 period
under the RPC 8.5 scenario

y N
&

Source: IPCC WGI Interactive Atlas

las.ipce.cf

Transmission of climate change impact to human development impact

Extended
drought

Extreme
rainfall

Sea level Intensifying.
rise cyclones

Saltwater
intrusion
into water
bodies

Difficult
water mgt /
scarcity

Damages to
infra and
livelihoods

!

Water and food insecurity

* Rehabilitation of ancient water cascades in the central
dry zone of the country + introduction of climate resilient
agriculture

Myanmar

Integrated rural water management:
Rehabilitation of degraded watersheds
* Construction of community irrigation channels and ponds
« Climate resilient agriculture

A summary of projected climate parameters

 Overall rainfall is expected to increase across Asia

* However, it is still uncertain whether this means lower
risks of hydrological and agricultural droughts

* Extreme weathers are more likely (heavy rain, heat waves,
dry days) which are expected to give rise to various
disaster events

e It is still possible that some parts of Asia experience
agricultural droughts while receiving higher annual rainfall

Philippines

* Provision of crop insurance to support farmers against
rainfall variability (Mindanao)

* Using ec based coastal to raise
resilience to typhoons in the eastern provinces

A BASEUNE A cOmReNT WITH THES 3019 ccosrsTomtoss

Flood height with
and without

coastal ecosystems
(ina 1-in-50 flood)

+ Extension of “last-mile” irrigation connections to
vulnerable and ethnic minority farmers + upgrading
communal ponds for rainfed farmers

Lessons learned from UNDP’s experience

* There is no “one size fits all” solution
* There are multiple channels of support:
 Central ministry’s planning and expenditure

* Local administration’s planning and expenditure

* Through supporting NGOs, CSOs and other community groups

* Resilience cannot be built if communities are not empowered;
communities cannot be empowered if they are not engaged;
communities cannot be engaged if they are not informed



Recommendations for private sector entities Recommendations — Cont’d
* Second — Know what others are doing
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* Glasgow Financial Alliance for Net Zero (GFANZ)
(www.gfanzero.com)
* ESG information disclosure (e.g. WBCSD ESG Disclosure
Handbook)
* UN Guiding Principles on Business and Human Rights
(www.business-humanrights.org)

* Lastly, read the Agenda 2030 (it’s only 35 pages!)

« Different actions depending on the readiness of the
company and the sector that it is operating in.

* First — Raise awareness about your company’s operation

* What is the environmental footprint of the company’s operations?

* What are negative externalities that can be internalized?

* Who are engaged in its supply chains and are they made
vulnerable because of climate change?

* Where, along the supply chain, can you reduce emissions or build

resilience?

11
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IWMI

International Water
Management Institute

THA 2022 International Conference

Bundled solutions for
climate risk management
26 Jan 2022

Giriraj Amarnath, Ph.D.

Research Group Leader: Water Risks to
Development and Resilience

Trends in disaster impact in Asia and the Pacific

Decreasing mortality; increasing economic losses

Decrease in mortality

Disaster losses are outpacing the region’s economic growth
Annual economic losses stand at USS675 billion, or 2.4% of the region's GDP (including drought
impact)

550 Disaster-Induced Mortality Economic Losses 1980 — 2017
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Climate Screening products for
investing in disaster resilience

Presentation outline Integrating adaptation into sustainable development and
Sendai framework for Disaster Risk Reduction
forssompriarepors o thot O9R  enantil
s [ € = o e

o e for Sustainable e
* Understanding risk and . 4 : AN

investing in resilience

Water risk knowledge
products and tools

Reducing
vulnerability and
enhancing resilience

* Climate risk insurance
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Source: UNDRR

Mapping global water-related disaster risk

Overall Risk

Population Exposure Economic Losses

Floods 0

Landslides

< ighest lass (> 19 Indi, Nepal, Cambodia, IR <
Vietar, 3os, ticpi, Malaw, Ecuador > <

Publicly available data sources -

s
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&

o w0  ew w0 1m0k

* Mapping individual hazards

(Flood, Drought, Landslides,
Coastal inundation,
Cyclone, Forest fires,
Earthquake, Extreme
rainfall, Heatwaves and Sea
level rise);

Multi-hazard Risk filters to
support in developing DRM
policies and financial
investment portfolio for

building resilience /

Digital atlas will be published in 2021

Hydromet optimization tool (v1)

+ Guide the process of impactful investments in
hydromet and early warning services;

Digital data solutions can help in optimizing the
hydromet operations to strengthen hydrological
simulations to manage disaster risks;

https://wrd_iwmi.users.earthengine. view,

Source: IWMI
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The Role of Insurance in Climate Adaptation

Multi-hazard Economic
Exposure and gender-risk

maps can guide DRM
policy and Sustainable
climate Finance

* How can insurance improve adaptation and increase

resilience?

* When is insurance the right instrument for adaptation?

* How to make the agricultural sector more resilient to

climate risks?
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Growing importance of insurance

How can insurance improve adaptation and increase resilience?

1994: Yokohama; e Im":‘;e&
UN Rio Summit; 2010: Cancun

UNFCCC 2000: MDGs Adaptation

3 R e i 2015 Adaptaton: Higher Lovel of \
. : g Resili
1997: Kyoto 2005; Hyogo Framewark for Pracical steps o protect countries and mm——
on ) communities from the likely disruptions Risk

Disaster Risk ‘Sendai Framework and d that will result from th Awareness

eduction ....promote mechanism for disaster risk transfer and insurance [...] to reduce the for DRR pod i s :’,"a,',z: o

(DRR) financial impact of disasters...” [Paragraph 30b] (2015-2030) (UNFCCC)
Stsanable Insurance is critical to the achievement of at least 6 of the 17 SDGs. x Recovery ¥
Development 1

(2015-2030) )
Resilience: N
Amount of change a system can
Climate ....sUpport may include [...] risk insurance faciliies, climate risk pooling and other Paris Agreement Kggg’gz‘é 3’1‘:’“’“' changing state
Change insurance solutions.” [Atticle 4, 4.f] (copP21) Resilience
Risk Risk
° Response Awareness I ’
G7 InsuResilience ’ Improving climate adaptation
....increase by up to 400 rr’l:gmn dlm:ﬁ number of people [...] who have access to direct Initiative through insurance leads to higher
LCi 1237 ;:;‘;’m;:‘;j’age"' (2015-2020) - level of resilience against climate
Prevention risks.

How to make the agricultural sector more resilient to climate risks?

Who bears climate risks? What kind of risks?

> human losses Macro-level insurance:
> costs for disaster response > index-based climate risk
Governments > damages of public infra- insurance (e.g. ARC)
structure and buildings » Cat-bonds etc.
» development setbacks

The Issues

Weather risk remains a major challenge to farming in the
South Asia;

A large fraction of rural households in South Asia were
affected by drought and floods;

Rainfed agriculture exposes farmers to huge risks in the lack

loss of income and profits Meso-level insurance:

>
e 5 > damage of assets > bundled insurance products ofbundled solutions
ricultural service providers it fail i | i
9 P 2 zrei“ fa'tlures > index-based insurance, etc. « Climate shocks had a significant impact on the short and
> ankruptcy long-term welfare of households:
&
» income losses and reduced ~ Micro-level insurance: * lower adoption of agricultural inputs that would help [Rav ’
X consumption > harvest/livestock insurance increase productivity nter-cropping on the flood plains ofriver Bagmat; in Muzaffarp
Farmers / pastoralists > assetlosses »  index-based/indemnity-based

> persistent poverty insurance etc. lower affordable credit access

lower technology adoption

lower risk bearing and or income generation capacity
- Insurance solutions at all levels are crucial to increase resilience of the agricultural sector.

How it works
Bundling insurance with other services
Challenges
Cost to farmers, financial literacy,

« WM and its partners offers weather data, triggers and design, Basis risk, Admin cost.

* Weather based weather insurance with

+ Seed inputs

Weather forecast and Impact
Lower premium, quality inputs,
Dasic risk management, reduce production losses|

Opportunities
New geographies, alternative ind
product bundling

Bundled with

agriculture advisory services provided to insured
farmers

Grain procurement

Credit link (sooner) Source: IWMI

Key to Bundle
Links to financial and fi
services and aggregators

Increased investment by PP sectors:

quity and y
Increased use of genetic resources improves

BICSA agricultural productivity and greater resilience

Bundled Solutions to

Manage Agricultural Risks ‘Source: IWMI

BICSA at a glance

BICSA Implementation
‘_T_‘ An integrated one-stop-shop service delivery model for smallholder farmers in Sri Lanka Nk e

AN

9 steps guiding principles

Provides climate smart solutions for raining access to agricultural inputs, weather data and agronomic ¥ Innovative approaches such as using new
advisory services technologies or satellite-based indices
P - - v i
&1 Digitally enabled through the use of satellite technology and mobile services STEP-BY-STEP dovelopment L"a‘g‘:;:t:’r:zther data infrastructure and
BICSA
Provide insurance to farmers and includes them in the agricultural value chain from the provision of implementation ¥ Support development of sound national
",“', seeds to gaining access to markets strategy rural risk management strategies
Overcome challenges such as access to finance, low purchasing power, low incomes, price instability and Educate farmers on the role of insurance
access to market. v

Support regular monitoring, evaluation
and impact studies
Additionally, the model provides a commercially sustainable and scalable solution for government,
’ development and private actors. et
fedieny
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BICSA in India

Better seeds, Weather Index Insurance and agroclimate advisories

https://www.iwmi.cgiar.orq/2019/09/s0l
utions-for-those-managing-risk-in-
climate-disasters/

« First integrated solutions to climate and production risks

* Scaling up and Scaling down in agriculture value chain

Scaling in 3 States
PPP Model

s
nll +15,000
~——

e Househol

Adaptive scaling for system transformation

Accelerate refers to creating and faciltating a
supportive technical, financial and institutional
environment to reach scale in a sustainable and
inclusive manner.

De-risk private
sector companies’
investment with
financial support

Accelerate

Reach involves doing 1.
more of what works,
fits and is responsive
to the contextual
needs.

Niche allows actors
to find out what
works, fits and can be
scaled.

Piloting & testing

Co-designing

Transform occurs when there is sufficient
progress in the other three functions to respond to
the dynamism of the scaling processes.

Multi stakeholder
dialogues;

agenda-setting for (T. Minh and Schmitter,

policy

International Water
Management Institute

Giriraj Anf@rnath

Email#aigifiraj@cgiarorg
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BICSA in Sri Lanka (Maha Season 2020)

Better seeds, Weather Index Insurance and agroclimate advisories

(11

)},‘ =
Sunday Times (18 April 2021
WII developed uses satellite data https://bit.ly/3ylmb

Developing aggregator model with value-chain partners

Scaling in 5 Districts
PPP Model

One stop shop including
Provision of flood and drought
tolerant seeds

Mobile-based CIS
Mobile-based agronomic
practices

‘Weather index insurance

+  Buyback model

Bundled
Solutions

————————— Farmer
' : 17 Joint Venture/ PMO I-i
— Bt -
«———> Intemational Water 1 !
sty o9 : | InputFarm/Seed 1| ——
1
AY& Research and bundle - ’: MFIsc/og:gi:;,I\;GOs, 1
Global design, pilot trials, | buyers etc. ¢
Ad‘;:ta tion Claim Data provision 1 !
and Scaling efforts =
and DRM (e
challenges |

Payouts in individual farmers
Bank Account / Farm inputs
for next season

e
| Current requirements: 1

I'1. Sustainable business case for the model :
:_2._ Implementation partner(-s) 1
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Introduction: National Medium Term Development Plan

WATER MANAGEMENT IN |NDONESIA and Technocratic Process

In
ASEAN Workshop on Water Management and Climate Change towards Asia's Water-Energy-Food Nexus and SDGs
Bangkok, January 23 2019

Seven Quick Win for Integrated Water Resource
Management

Abdul Malik Sadat Idris, ST., M.Eng
Director of Irrigation and Water Resources
Ministry of National Development Planning / BAPPENAS
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...,:’:w National Medium Term Development Plan

i THE TARGET OF RPJMN 4:
ez Realizing an economy productive that grows and increase,
sustainably inclusive, based on regional and has

with shocks caused by changes in internal and global strategic environments

An independent, developed, fair

Reorganize and develop Strengthening Indonesia's Strengthening overall @ clop
indonesia in all fields by realignment in all fields by development in various fields and prosperous of Indonesia
creating a safe and peaceful emphasizing efforts to by emphasizing the through the acceleration of TECHNOCRATIC CONCEPTUAL DESIGN
Indonesia, a fair and improve Human Resource achievement of economic development in various fields by
democratic country, quality including competitiveness based on the EmphaswzmsthE_ establishment of )
and to increase the welfare of | development of science and advantage of natural | @ strong economic structure based Inclusive

on competitive advantage in

the Indonesian people technology capabilities and resources and human e
strengthening of resources quality and the various regions supported by high P. "
competitiveness increasing ability of science quality and competitive Human Hiar

economy nd technology. Resource

H H WORKER INCOME PER GINI INDEX
Dimension

LIFE EXPECTANCY POVERTY

RPJM 1 RPJM 2 RPJM 3 RPJM 4 RATE

(2005-2009) (2010-2014) (2015-2019) (2020-2024) Development of Human Resources
Quality

Leading Sector Development

Source: Law No.17 year2007 3 o Development of Regional Competitive
The target to be Reference and Guideline on Advantages
evaluated ‘Background Study

~ “a
2 2 . Abundant Surface Water but Unequal Distribution

o P
—, s
(13 - st However,..
Indonesia has abundant of water 1 caomse *  Uneven distribution creates shortage in some areas, while

resources; Yearly precipitation 2700 mm 3 rne surplus in others
make Indonesia rank-9 for country with {37 *  Huge differences between dry and rainy season exist
the highest precipitation in the world faaw

(Source: FAO, 2014)

R
Wateréalance 2009

STATUS AND CHALLENGES OF
WATER MANAGEMENT IN INDONESIA

00 7 sample:
200 Yearly Flow Variation in
7 - 1000 Bengawan Solo Rivers

@

“

o

o

I I I I demand

ST M o o A S O RO D Sources ICCSR Bappenas, 2010

[ e ————— ] |
- . q = hY : -
a2 High Population Growth and Uneven Distribution Affect Water 2 S .
> e » lIrrigation Dominates Water Usage
wzzm Balance Condition gz
DISTRIBUTION of POPULETION by AR 2015 Population Growth in Indonesia (million persons) 114 A B 99
(million persons) 300 ) . R Investment on raw water infrastructures are critically needed
= e s wss w2 B2 259 Saving some portion from irrigation -
= . will create opportunity for others
- - This water balance map
. based on a prediction of
e m domestic water demand
he
Water Usage of Surface Water [
. infrastructure (2018)
3 Livestock Domestic Basic assumptions for water
o1 a0 s s a0 o0 ou 2 e o oo 4.60% domanh
Source: BAPPENAS, processed from Statistics Indonesia 2015 Year * Calculated from the total
Fishery Industry population (BPS) per
» 0.53% ..and almost 50% of domestic use sources from ground water City/Regency then
N INCREASING -> WATER COMP! 4.48% e use sous ground w: classifled the type of cty

* Standard Metropolitan
water requirements 210

No Data.

) ) ) sotting
+ Increasing population (1.3% per year) > Need more water for live o DR g

4 > e Rain. Iped; Big City 150 Ipcd;
« Java: inhabited by nearly 60% of total population. % R (e
ipeline withou smallTown 75

Irgati
+ 140 millions people live in Java in 2015 with average population Rer/Lake/por
%

density of more than 500 people/km? (MPWPH, 2016) 2%

‘Source: Bappenas from various data, 2017 Source: Analysis from data PODES 2014

L1 ] 3}

L1 1 7]
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2 Groundwater: Sufficient but Vulnerable to Over Exploitation 2  Water Quality: We Heavily Rely on Heavily Polluted River
Kengienin P Kengienin P
the most productive groundwater basins can be found toward Safe Yield vs Domestic Use (2018) River Quality
the north of Java and Sumatera, and toward the south of o Storet Value of Citarum River 2009
Kalimantan and Sulawesi. R — 157 %000
. 8000
Maluku g3 05 merund vt wage o 7000 =D
60.00 -100
™ nsteyeid
ot s Tenggara g% § .
190 £ 2000
West Nusa Tengeara | 163, & 2000 | e
2000 5
B |19, (1-15 cm/year) - R Threshold for heavily
oo B L e o Ry polluted river (-31)
o Although groundwater used for domestic is far 000 [ - . = JEC I I NC g %
sulawesi | o7, . ’ T Heaviy Polluted
2 below safe yield, uncontrolled abstraction can it im P e i 0 source
cause land subsidence and water shortage in Tohen 2013 os7 s 1533 soss Cita Citarum, 2010
ralimantan | several areas, such as North Coast of Java. o i o . T
e Tonn 20 na @ Irrigated 420,000 Ha Total Population in the basin
sova s wicrs [ This situation, coupled with inadequate Source: Atlas, Indonesia Water Qualiy Status, 2015 paddy field 15,303,758 (50% Urban)
e sanitation facilitie]sl (o:ly 2,;5% coverage offthe 13 Supplies Bulk Water o (e
sewerage system) lead to deterioration of . for: Bandung, Cimahi, Cianjur, N " N
somaters | — 50010 groundwater quality. More than 65% rivers are Purwakarta, Bekasi, Karawang GDP in CITARUM River Basin
: 3 A 3 (2010) is USD $ 3.4 Million (4%
heavily polluted (670 samples) Jakarta GDP Indonesia)
(30000 20000 70000 Power Supply of 1.400 MW for Java-ali
Source: Country Water Assessment, ADB, 2016 Source: Analysis, 2019 WMillons ower Supply of 1. orJava-Ball - (aps west sovo province 2011)

1 | ol

3 Climate Change: Measures for Adaptation are Urgently Needed

ippens ippens

g\h‘

66 Big cities in the coastal areas are threatened
3 by sea level rise due to global warming.
Water management (water storage, agriculture, flood v 8 &
control, raw water supply) need to be adapted Sea Level Rise Jakarta Utara
19982013
0
In the future, the number of consecutive dry days  And the number of extreme rain events (>50 mm) @
will increase in June-July-August. will increase in December-January-February. » o
i SEVEN QUICKWINS FOR
e e WATER RESOURCES MANAGEMENT IN INDONESIA
Yer

Location of cities threatened by sea level rise in
North Coastal of Java
Source: Analyss from MPWPH, 2016

1 ] ]

9  SMARTCHOICE : Seven Programs for Quick Win $  Water Safety Plan (WSP)

Kemesterion Kememerinpew  Managing Water from Source to the Consumer
Eoppenss Eorperes

Challenges
Smart Water 1. Needs 90 m*/s pipe water
Management GROUND WATER USAGE supply (2024) to achieve
oo m universal access.
= m m 2. 33% national Non Revenue
e 1 A il Water (2015)
8 ) 3. 38 m¥/s idle capacity in
Nutrition oY _@. Production Unit and 6 m*/s in
e s -> Distribution Unit (2017)
Multipurpose r
storage for a. Optimization water resource from dam
Safety Rlan WFFE Acceleration of b. Rehabilitation and building the new water supply infrastructure, Water Treatment Plant (WTP), also distribution system,
15 Supplying especially in agglomeration, industry, and high poverty area.
- Bulk/Drinking Water c. Idle capacity usage of water supply infrastructure and optimalization of WTP for urban drinking water
2 that Safety from d. The new distribution network development of urban drinking water
North Java 5] 1 Fsooraaite e. Construction of small scale storage and practical drinking water technology for outermost island, including the SWRO (Sea
s 6 > D) Water Reverse Osmosis) and Rain Water Harvestiong technology usage.
7 Coastal Resilienc = Quality and Quantity f. Development of Regional SPAM and investing scheme with business entity involve
Development Infrastructure o ] g. The regulation solving and instituti ing of inking water
h. Increased community awareness of water-saving behavior
1 |
~ “a
> Greenlnfrastructure » SmartWater Management
Kemrieronpo/ Kemrieronpo/
Epperss e
Challenges Policy Direction Concept Challenges
1. Land use changes into impermeable surface leads 2. Lowlandrestoration ) - 1. Unaccountable water usage
to increased run-off b. Reforestation through social forestry, public open space, and rehabilitation — - i
2. High cost grey infrastructure ¢ Piloting green infrastructure approach for urban and coastal flooding Sensors 2. Unreliable and unavailable data
3 Deteriorating eco-life management, drainage system, water quality management, and water 3. Partial data management
4. Unintegrated green approach into existing plans conservation (groundwater recharge). 4. Inconsistency in application of new technology
and managements d. Water for renewable energy e Communication
Riwaler Harvesling Tonk Infrastructure . o
e b POTARE WATER ASN 6201 Policy Direction
Phasing of Green . .
Infrastructure and Grey Components Efficiency improvement system on water supply and integrated water
Infrastructure Benefits Related to through the ilizati
5 New York Gty Green Ifrastructure Pi WM a. Advanced decision support system for water distribution and
quality
b. Conservation, prevention, and law enforcement on water quality
Decision Information A . )
Sumren S Eyeten c. Optimization of current information system for hydrology,

hydrometeorology, and hydrogeology (SIH3)
d. Integrated early warning system for water related hazard

Hydraulic

Mol Indonesia-European Models

Investment Bank (EIB) on Green

Infrastructure Development. SIH3
"

October, 13" 2018 Source: ; e . ot
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%’ Water for Food Security and Nutrition >
Challenges Vision DIRECTION ON DEVELOPMENT 2005-2025
In year 2030, urban areas in MASTERPLAN STRATEGY FOR FARMING DEVELOPMENT 2015-2045 Demand r.n?n.agement to overcome
Java are predicted will water deficit in Javaby:
become 40% I[leveloplng |rr|gat|ondout.s|FIe Java
Impact: 2.1 million hectare of 025-2045 ncreasing water productivity
productive irrigated area will 1 Rice Stock 20 Million Ton Irrigation Infrastructure Change (Million Ha)
decrease Rice Export 15 Mil. Ton 800 g5
* 600 T .
(Source: Country Water Source: Ministry of Agriculture oo
Assessment - ADB, 2016)
200
pp———— 2005 2010 2014
Policy Direction #Good  Minor/Moderate Damaged u Severely Damaged

a. Sustainable water management and conservation, from central government to local government to ensure water quality and water

quantity for food security and nutrition in the future.;
b. Comprehensive policy to determine the right priority for FSN;
c. Placing the most needed (susceptible and marginalized) in policy and action;
d. Improving irrigation management and farming management to overcome water deficit by increasing efficiency and resilience of

farming system;
e. Knowledge and technology;
f. Inclusive and effective governance; and
g Promoting a right-based to water for FSN.

]
a ; Hh
Disaster Resilience Infrastructure
st s

Humber of Flood Events

dPwne

Policy Direction
a. Structural Mitigation : Construction of
disaster resilient water resources
infrastructure

V b. Non Structural Mitigation
* Disaster resilience based development
+  Spatial planning enforcement
«+  Early warning system
c. Funding & Regulation framework
° +  Zoning system
199 2000 2003 2005 2007 2009 2m 2003 205 2017 L
+  Building code
il » Infrastructure insurance
Challenges +  Natural disaster bond
High intensity disaster (earth quake, tsunami, volcano eruption, flood)
Deterioritation of water resource infrastructure caused by natural disaster
Higher scale and impact of loss from year to year
More burden on national financial to reconstruct damaged water resource

infrastructure

Kemeserion PN/
Bappenss

Thank You

1 ]2}
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Multi-Purpose Storage for WFFE

(Storage for Water, Food, Flood, Energy)

Kemeserion PN/
Bappenss

Challenges - Policy Direction
Existing Dam are Mostly

Single Purpose

=

Around 50% dams are built
only for single purpose
2. More than 50% of dam > 20

a. Existing Dams
*  Dam upgrading for new
purposes and maintaining level

years old N d'"'samm Others 8% of service
3. Sedimentation problem ¥ ;‘::“;:’:;’EW *  Innovative management

scheme for O&M improvement
Community based catchment
management
b. New Dams

* Innovative financing scheme

«+  International protocol
utilization for better
preparation

*  Multipurpose based

Irrigation 38%

% of Forest Area in

Reservoir Catchment in Indonesia Raw water 5%,

Hydropower 7%

Irrigation and raw
awater 29%

Irrigation and
Hydropower 5%

[ Forest

Source: BIG 2018

Il Non-Forest

Source: MPWH 2018

T I . T

~m):_w North Java Integrated Coastal Development

ol

o

Challenges Urban Agglomeration in North Java

Mangrove area decrease causes abrasion
Coastal flooding

Land Subsidence worsen flood

Drought and lack of water storage results to water
scarcity

Climate change causes tidal flood

Waste disposal decrease fisherman revenue

Population growth increases land needs abodetabekpun iy

Provinsi DKl Jakarta
Bogor

*  Bekasi

i i i *  Depok
Policy Direction L Tangers Kedungsepur
*  Tangerang Selatan *  Kendal
Integrated coastal development zone in North Java Cities: * Kabupaten Cianjur + Demak S ——
Solution for flood and tidal flood through polder system *  Semarang
Development of land, sea, and air infrastructure * Salatiga * Gresik
+  Grobogan +  Bangkalan

Solution of raw water limitation and water quality improvement . Mojokerto
Renewable energy potency (water and sun) + Surabaya
Conservation and extention of vegetation ecosystem +  Sidoarjo
Development of fishery and maritime industry + Lamongan

a
b.
c.
d.
e.
f.

Source: Dechation 2017
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Session A2: Water Management and Climate Change

1. Prof. Dr. Tainan Oki, University of Tokyo

Dr. Oki started the session by introducing himself and give introductory of his background. He
continued by explaining about his project ADAP-T (03:23). ADAP-T is a research framework about
impact assessment and adaptation to climate change. It focuses in 4 major sectors : Freshwater,
Coastal, Sediment, and Rural. The adaptation measure is aimed to work together with the Thailand
side and the stakeholder/policy maker in government and citizens in targeted areas, and this project
aims to show the cost & benefit of the adaptation on those major sectors.

The project also comes up with the methodology for well balanced adaptation portfolio that do a
Meta-analysis considering financial and other metrics related to the sectors. And the activity should
support the Co-design for the good practice. Which support policy making for national master plans,
integrated with adaptation by various stakeholders. And have a good practice/prototyping of the
adaptation to climate change that will further be refined and disseminated in neighboring states.

The study area of the ADAP-T distributes in a few regions. For Sediment area is located in Chiang rai,
for Freshwater and Forestin Nan, For Rural area in Khon Khaen, for Urban area in Bangkok, and Coastal
area in Narathiwat.

The speaker furthermore talked that there are currently 19 research groups under JICA: ADAP-T
program mainly focuses in Adaptation options, and Risk Maps. One of the examples of the research
that is presented is about: Shallow Ground Water Mapping for Agricultural use (07:19) by Dr. Dessel
Suanburi (Kasetsart Univ.) & Dr Koshi Yoshida (UTokyo). In the scenario of severe drought, shallow
ground water (SGW) is the only source of water for upland farmers. The supplemental use of SGW
(not main source of irrigation) is recommended to avoid the risk of over pumping. The research also
shows that effective use of SGW can contribute to more benefit for farmers.

Drought Monitoring Platform (08:33) is the next research that is talked about by Dr. Mingkol
Raksapatcharawong (Kasetsart Univ.) and Dr. Kazuo Oki (UTokyo). Unfortunately, the systems are not
working now but the evaluation of the drought (wet) conditions using satellite images and the
estimation of rice yield by a simulation model is combined to produce a drought risk evaluated by
indices (SPI, SDT, DSI) in semi-real time. This will provide people with the information of upcoming
drought and let them prepare in the coming few weeks.

The next research is by Dr. Sutissak Soralump (Kasetsart Univ.) and Dr. So Kazama (Tohoku Univ.) titled
Adaptation to landslide risk (08:54). It is about risk-based design level and adaptation approaches for
mitigation impacts from landslide/slope failure/sedimentation. This research also develops and install
community-based landslide warning system and tools and had intense workshop or the community to
make sure the community are aware of the climate change impact to landslide and also how to adapt
for it and that disaster risk reduction should be the key to adaptation of climate change.

Next, a research entitled by “Impact of Climate and land use changes on flood discharge” (09:57) by
Dr. Koichiro Kuraji (UTokyo) and Dr. Wanchai Arunpraparut (Kasetsart Univ.) was introduced. This
research assesses the quantitative prediction of impacts of climate and land use changes on flood
discharge in forest area. This research developed a scenario of which area could transfer between
forest or farming land (or other related area in the research). It is estimated due to the economic
demands, the change of the landscape will occur where the farmland would increase and replacing
the forest. The research also showed the prediction model of the 10 years flood runoff based on this
scenario and what would happen for the flood discharge based on the levels of the land use forest
cover ratio.
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Adaptation to sea level rise in coastal zone (11:46) is the next research that is talked about. This
research is done by Dr. Sompratana Rithphring (Kasetsart Univ.) and Dr. Keiko Udo (Tohoku Univ.) This
research observes the current beach conditions at 133 locations, and observe coastal erosion and
examine counter measures and how much volume of sand for beach nourishment and the cost of it.
Not just in the academic side of the surveillance and research, this team also interviewed 48 villagers
living in the coastal zone about climate change, coastal disaster, and erosion problems. And they also
held workshop for capacity development targeting the stakeholders.

Dr. Hiroaki Shirakawa (Nagoya Univ.) and Dr. Weerakaset Suanpaga (Kasetsart Univ.) developed a web
application (12:46), which resulted in interactive tool for evidence-based policy making. It's showed
the map with cost & benefit of adaptation in major sectors for supporting making decision well-
balanced adaptation portfolio. All these research and activities are now compiled into 1
comprehensive results of ADAP-T that are delivered to NAP. And it will be approved by cabinet in
2022.

Summary (14:06), it is important to gather and share the adaptation counter measures and its related
information to develop good practice. And collaboration between stakeholders is important, localizing
activities are also important on the targeted area. The involvement of the young generation is the key
to success for the future.

2. Dr. Klaus Schmitt, Ecosystem-based Adaptation, a Nature based Solution for Flood Protection
and Water Provision in River Basins

Destruction of forest and wetlands & conversions to other forms of land-use are a major contribution
to flooding in the low-lying areas of river basins. This is worsened by the impacts of climate change,
and to address this, Nature-based solutions (NbS) offer cost effective adaptation options and co-
benefits including biodiversity conservation and human wellbeing. If these solutions focus on human
adaptation and assure livelihood benefits are implemented as part of a climate adaptation strategy,
they are called Ecosystem-based-Adaptation (EbA) . This required the participation of the local people
in anintegrated approach for adapatation strategies to avoid path dependencies and maladaptation’s.

The unsustainable use of natural resources & development in the coastal zone are threatening the
protection function of the mangrove forest belt. The resulting erosion and destruction of the
mangrove belt leads to dyke failure, overtopping and flooding. This is why the Flood Protection in this
case in the muddy coast with Mangroves (18:05) are crucial. The whole tidal flats and mangrove are
an “energy conversion system” that is very effective nature-based system for coastal protection. The
speaker shown an illustrated figure to emphasize this problem.

Restoration of floodplains/tidal flats is a precondition for mangrove rehabilitation in sites where
erosion has destroyed the mangroves and eroded the foreshore. The best solution for this problem is
T-Shaped, permeable bamboo fences. This will minimize the erosion and effective on reducing it,
stimulate sedimentation therefore restore floodplains and recreates conditions for mangrove
regeneration. The design, technical specifications and placement of T-Fences required a sound
understanding of site-specific coastal processes (wind, waves, currents), sediment transport,
morphodynamics, hydrology and coastal dynamic. Th specific conditions that are mentioned are then
tested in the laboratory to try to recreate the closest environment to see the effectiveness of the T-
Fences, then design option was tested and implemented based on certain scenarios.

EbA and Integrated Water Resources Management (IWRM) .

Water availability in adequate quality is highly dependent on healthy ecosystems and their
provisioning functions and services; Healthy ecosystems also reduced water related risk. IWRM should
put more emphasis on promoting the ability and strengths if healthy ecosystems to reduce
vulnerabilities to climate change in watersheds/river basins. Integrating the concepts and approaches
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of EbA and IWRM could support the mainstreaming of climate change adaptation and risk
management into IWRM. EbA measures should be a part of (forest and comprehensive) land-use
planning and integrated into river basin wide plans as participatory approaches to conservation and
developments.

The speaker ends the session by listing the conclusion of the presentation in forms of summaries
(29:30), similar to the summaries written here.

3. Prof. Dr. Sangam Shrestha, AIT
Research priority of SDG 6 under climate change scenario

SDG 6 (33:43) is an initiative for sustainable development goals to ensure clean water and sanitation
for all by 2030 that consist of 6 targets. On 2021 the UN released a report on the progress of this
project, and the worlds is not on track on the target (34:36) shown by 26% of the worlds population
still lacked safely managed drinking water on 2020. There are also 2.3 billion people live in water-
stressed countries of which 733 million live in high and critically water-stressed countries most of
which located in Asia pacific region and African region. The Integrated Water Management system
also needs to be doubled in terms of the current rate of progress globally. The report from UN also
shows that only 24 countries reported that all rivers, lakes, and aquifers that they share with their
neighbors are covered by operational arrangements for cooperation.

Climate Change & water : Facing the Facts

The speaker talks about how Climate change impact on water affects the Socio-economic
vulnerability. And this affected major economic related area such as Energy, Agriculture, Water, and
wealth. Furthermore the impact can be divided into two which is Primary Impact and Secondary
Impact. It is shown in the illustration on the presentation of the speaker and which sub-sector affected
by climate change impact. Then the speaker shows the global demographic of climate change impact
on water & socioeconomic vulnerability based on the region. As an example in Brazil, Groundwater
recharge decreases by more than 70% by the 2050s, Electricity production potential at existing
hydropower stations decreases by more than 25% by the 2070s in Europe.

One of the focuses on the research area is related to Monitoring and Prediction of climate change
(42:40). These can be done through the research area : Use of ICTs, Al & Big Data, GCMs/RCMs. But
there are still a lot of uncertainties in the climate change impact and assessment. This come from
various sources an example would be the data that is used come from Global Climate Models (GCMs)
in the global scale, and it will be down scaled into appropriate methods based on the needs before
scaled down again for regional & local scale variables. Therefore the research priorities should focus
on the what are the sources of uncertainties, how to quantify the source of uncertainties, and how to
reduce the uncertainties in impact assessment and adaptation. Another research area is the
importance of Climate change to Water-Energy-Food Nexus.

Adaptation to Climate Change. Adaption pathways is a planning approach that addresses the
uncertainties and also the challenges on climate changes decision making. It takes inti account
multiple outcomes of the future and also the action-relative cost that is appropriate for each
pathways.

As the closing remark, the speaker emphasize on the climate change is the major stressor to SDG 6,
the research priorities should focus on multiscale nature of impact and adaptation, Accelerating
adaptation is urgent to reduce water insecurity.
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4, Ir. Mohd. Zaki b. Mat Amin
Enhancing Water Management Towards Future Climate in Malaysia-

Climate variability and Climate Change can result in excessive water or water scarcity. The impacts to
the environment can be seen in the form of increased flood, erosion, frequency of droughts, etc. The
speaker then shows the floods in Peninsular Malaysia on December 2021 as an example of the disaster
resulted from climate change. There are 5 components (55:45) that needs to be improved on the
water sector, the first sector is the Governance, 2nd is the People, 3rd is improvement on
Infrastructure, 4th is on the Information sector and 5th is on the Finance sector.

To enhance the water sector in Malaysia, there are 2 problem statements.. There are either too much
water or too little water, and the 2nd problem is that Malaysia is rich in water resources yet it is not
capitalized as compared to energy sector. In the future, the water sector will be recognized and made
more visible as a significant contributor to national growth, economically, socially and environmentally
through the National Agenda on water sector transformation.

For this water sector transformation, there are Twin objectives, which are: Water security &
sustainability, and Water as an economic opportunity. For the context of microplanning of the water
sector, they are divided into 2-: (1) Planning for water resources & Services Management, (2) Planning
forinfrastructure Safety and Risk Reduction (resilience). This is in line with the 12th Malaysia Dev. Plan
(2021-2025) (59:10). On Chapter 8, the goal is to increase the resilience against climate change and
on chapter 9, it focuses on transforming the water sector by accelerating the implementation of IWRM
to achieve sustainable development goals.

Global Approach Managing Water

IWRM requires a cross-sectoral, multi-level approach as shown on the presentation on which
important sectors are needed to cooperate in managing the water sector. There are 4 phases of water
sector transformation (1:00:27) from 2020-2040 that have been formulated by the Malaysian
government. A roadmap will be developed to outline strategies, initiatives and programs for each
phase to ensure the success of the transformation. For the transformation of the water sector, there
are 5 strategies (1:01:08), which are Empowering people, Strengthening Governance at All Levels,
Enhancing Capability in Data-Driven Decision-Making, Ensuring Sustainable Financing, and Developing
Sustainable Infrastructure with Cost-Effective Technology.

Based on the 5 sectors(1:02:04) that were mentioned in the beginning to improve the water sector, a
dedicated task force will be established under the National Water Council to guide, coordinate,
monitor, and report progress. Based on the 12th Malaysia Dev Plan (2021-2025) (1:02:17) there are
10 pillars under the water sector transformation, but the speaker wants to highlight on the Technology
Adoption Pillars and the RDIC Pillars. For the Tech. Adoption, the Application of the 10-10 MySTIE
Framework is proposed to the water sector, where there are 10 technologies application that will be
connected to water supply lines using Al and loT sensors for predictive maintenance, as well as
Drought and flood forecasting for reservoir management and early disaster mitigation, and also Al &
deep learning algorithms to monitor quality and predict future availability of transboundary water
resources. For RDIC, the speaker shows the National Water Innovation Roadmap (2021-2040)
(1:03:32), and there are 5 components which are: Clean River, Reserve Margin, Smart Water, Disaster
Risk Reduction, and Water Finance.

Improving Climate Resilience

The speaker briefly explained the content of Paris Agreement : Updated Nationally Determined
Contribution (NDC,2021). In terms of implementing a low carbon, clean & resilient development, the
Malaysian Government had 4 strategies which is Moving towards a Low-Carbon Nation, Accelerating
Transition to the Circular Economy, Sharing Responsibility in Pollution Prevention, and Increasing
Resilience against Climate Change and Disasters. The Malaysian government also has the National
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Adaptation Plan (NAP) that they hope to complete by 2025. The NAP 2025 is tailored to the NDC 2021,
to overcome the barrier & to formulate, implement and monitor the NAP process in Malaysia. There
are 4 outcomes that are expected from the NAP 2025 as shown in the presentation.

The climate change adaptation framework (1:06:20) aims to facilitate the formulation of sound
policies and best practices that support sustainable water management. The framework also intended
to serve as a resource for decision makers, and as a guide to develop NAP in sectors. There are 3 issues
(1:06:45) identified in the Framework : 1. Water Resources, 2. Water Utilization, 3. Water related
disasters. The speaker then elaborates there are strategies across the water sectors for these issues.
There are 18 strategies for Water Resources, 20 for water utilization, and 11 for water related disaster.

The speaker further elaborates this example for the water resource and elaborates the scenario
presented on his presentation regarding water resource management in the river. There are potential
issues and impact, and how to handle the problem, the solution is elaborated in the slide. The speaker
explains that in order to access the information for an appropriate plan, they can access a portal that
have access to data such as Water Stress Index, Water Surplus-deficit, Water Yield, etc. (1:08:20).

Key Messages

There are 8 initiatives from the Malaysian government roadmap to transform the Water sectors as
shown in the presentation. Overall, Malaysia is planning & implementing water management through
IWRM towards future Climate change impact. Additionally, these sessions also mention about
planning, improving & implementing water infrastructure safety & risk reduction for climate
resilience, as well as Mainstreaming & Implementing Climate Change Adaptation initiatives through
National Adaptation Plan (NAP & Malaysia Development Plan). Finally, water sector transformation
implementation in Malaysia Development Plan has been mentioned.
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Good practices of adaptation 1 climate change pEEAE s e

X sec v ement Aff re-plotform
P a1 ADAP-T's Research framework

é Impact assessment and adaptation to Climate Change
# CC projections and impact/damage assessment
> in major four sectors: freshwater, coastal, sediment, and rural
# Options of adaptation
> early warning system based on seasonal forecast (for reservoir operation)
> Infrastructure, such as Sabo (sediment management) dam
» land use planning (e.g., forest management, retention area), -

# Cost & benefit (B/C) of adaptation in major sectors
é Methodology for well-balanced adaptation portfolio
# Meta analysis considering financial and other metrics
¢ Co-design for the good practice
# Support policy making for national master plans, integrated with
adaptation by various stakeholders, such as central & local
governments, citizens, researchers, -

# =»Good practice/prototyping of adaptation to climate change, to be

“Water Management and Climate Change”, THA 2022 International Conference on Movmg Towards a Sustainable fu r‘ther reﬁned and disseminated in neighboring states
Water and Climate Change Management After COVID-19, O J; 202.

http://hydro.iis.u-tokyo.ac.jp/ 3 http://hydro.iis.u-tokyo.ac.jp/ 4
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6 Office of Natural Resources and Environmental Policy and
Planning (ONEP) is the core agency for the adaptation to
climate change in Thailand.

——
6 Climate Change Master Plan 2015-50 formulated in 2015. 3|8 ||« .
e U Q
% Mitigation and adaptation to climate change I 0l
# Vision 2050; “Thailand becomes a Climate Change £ § %
Resilient and Low-Carbon Development Society HIHIE
Following Sustainable Development Pathway” ?
6 National Adaptation Plan (NAP) —— s *
X . L X UNDP: CCBA Ho pnap GIZ: Risk-NAP Lr;lefﬂ:ﬂ?:::sf JICA-TGO: CITC Tl/\\l’l((hgiyg:‘):ﬁﬁr(;f EU-GSE!
:%:Implementatlon plan of adaptation at ministries and I (. ';}{gfa'*a:r,‘fgy s (g | pabeston || (TR0
agencies. appraisal tools s - angprogan Dsosueot
#NAP will be submitted to the cabinet in 2022 e e 1§
(ONEP, 2017)
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¢ In severe drought year (like 2015, 2018), shallow ground water W ] ; by indices (SPI, SDT,

(SGW) was only the source of water for upland farmers.
¢ Introduction of Electromagnetic Geophysical Techniques can support
farmers to find the adequate location of shallow well.
& However, supplemental use of SGW (not main source of irrigation) is
recommended to avoid the risk of over pumping.
Cost saving for developing the I Yield improvement for
shallow well sugarcane farming

DSI) in semi-real time.
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Dr. Desell Suanburi (Kasetsart Univ.), Dr. Koshi Yoshida (UTokyo) Dr. Mongkol Raksapatcharawong (Kasetsart Univ.), Dr. Kazuo Oki (UTokyo)
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¢ Landslide/slope failure/sedimentation: audit/surveillance & risk
assessment of existing significant infrastructures

¢ Risk based design level and adaptation approaches for mitigation:
impacts from landslide/slope failure/ sedimentation

¢ Develop and install community-based Landslide warning system and
tools

¢ Climate change impact to landslide
¢ Climate change adaptation

Factor of Safety Map
at Doi Chang, Chiang Rai

Local workshop

Zonation Susceptibility Landslide
Map at Doi Chang, Chiang Rai

Dr. Suttisak Soralump (Kasetsart Univ.), Dr. So Kazama (Tohoku Univ.)

http://hydro.iis.u-tokyo.ac.jp/ 11

& ARAT

Adaptation to sea level rise
in coastal zone

Observe the current beach conditions at 133 locations

Observe the coastal erosion and examine counter measures

Assess the volume of sand for beach nourishment and the cost
Interview 48 villagers-living in the coastal zone about climate change,
coastal disaster, and erosion problem

6 Hold local workshop for capacity development targeting stakeholders
5sz.5 }RFPfLS ?gpfs.o jR'CP.B'S -l

> o o o

350
_3000
3
B0
Fao0
Sis00
Fioo
500

o

N Max Min Max Min Max Min Max
RCP26__WRCPAS _WRCPGO _WRCPBS

Local workshop
by young researcher &
students

Volume of sand required for each
nourishment to maintain the present
shoreline

Risk

Dr. Sompratana Ritphring (Kasetsart Univ.), Dr. Keiko Udo (Tohoku Univ.)

Necessary cost for

nourishment(Million USD)
*referenced cost of $5.5~10.5/t

Damage Co-design

http://hydro.iis.u-tokyo.ac.jp/ 13

|Contribution to ONEP|
6 National Adaptation Plan (NAP)
% Results from ADAP-T are delivered to NAP
% Will be approved by cabinet in 2022.

Input

& ARAT

Update

1
ADAP-T’s SR

6] unumstSuie

mswasuavamndnmAnme

Special Report (SR) on

CC effects & adaptation
measures on water
related sectors in
Thailand (Apr., 2018)

*English & Thai version

Draft of Thailand'’s
National Adaptation
Plan (Sep., 2018)

4 g o€l A e Ma ment
[Adaptation to landslide risk| & 8
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Dr. Koichiro Kuraji (UTokyo), Dr. Wanchai Arunpraparut (Kasetsart Univ.)

http://hydro.iis.u-tokyo.ac.jp/ 12

|Web application| @)
¢ Interactive tool for evidence-based policy making.
é Show the map with cost & benefit of adaptation in major
sectors for supporting making decision well-balanced
adaptation portfolio.

& ARAT

Select Region = Assessment

ﬂ g / %fs(:conomlc
Select Shared \m__..z
Socioeconomic p—
Pa_thways F= oo [R— L~ Assessment
Climate change b3 of impact to
scenarios poverty

ke ’

Select Adaptation R
to each disaster ) '.*.‘.’.r»\
(Example. Coastal = | " = - o ®m [\ Assessment of
erosmn o human
>nourishment) Map of risk and economic loss damage

Dr. Hiroaki Shirakawa (Nagoya Univ.), Dr. Weerakaset Suanpaga (Kasetsart Univ.)

F’ i ﬁ * % http://hydro.iis.u-tokyo.ac.jp/ 14
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Summary

é It is important to gather and share the adaptation
counter measures and its related information, and to
develop the good practice on regional scale.

& Necessary to collaborate not only with responsible
agencies related to climate change but also the operating
agencies in water issues such as RID (Royal Irrigation
Department), ONWR (Office of the National Water
Resources), HII (Hydro-Informatics Institute), TMD (Thai
Meteorological Department), and so on.

6 Localizing activities are also important. We had organized
the outreach activities (workshops, etc.) in remote areas
with Thai collaborators.

¢ Involvement of young generation
should be the key.

WS on the weather information utilization °
in Khon Kaen with TMD (May, 2018)>
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Introduction

= Destruction of forests and wetlands
& conversion to other forms of land-use

Ecosystem_based Adaptation are a major contribution to flooding in the
. . low-lying areas of river basins

a Nature-based Solution for Flood Protection Thie oo by the imoadts of

and Water Provision in River Basins dimate change. e

= To address this, Nature-based solutions (NbS) offer cost effective adaptation
options and co-benefits including biodiversity conservation and human wellbeing

= |If NbS focus on human adaptation, assure livelihood benefits and are implemented
as part of a climate adaptation strategy, they are called
Ecosystem-based Adaptation (EbA)

Dr Klaus Schmitt | 26.01.2022

On behalf of

&y Deutsche Sesellschatt L ) oo T— = This requires_the participatory involyement of local people inAan integrated )
g I Z Desammeraraet 612) omi sy and ConsmerFroteten approach which must be part of a diverse suite of site-specific and appropriate
adaptation strategies to avoid path dependencies and maladaptations ——

of the Federal Republic of Germany

a2z giz

Flood protection: muddy coasts with Mangroves Restoration of floodplains/tidal flats

= ... is a precondition for mangrove rehabilitation in
sites where erosion has destroyed the mangroves
and eroded the foreshore

= The unsustainable use of natural resources and
development in the coastal zone are threatening the
protection function of the mangrove forest belt

= The resulting erosion and destruction of the mangrove
belt leads to dyke failure, overtopping and flooding
= The whole of the tidal flats and mangrove forests are an

"energy conversion system" and therefore a very
effective nature-based system for coastal protection

= T-shaped, permeable bamboo fences,
placed to minimise lee erosion are effective for
reducing erosion, stimulate sedimentation and
thereby restore floodplains

= Recreates conditions for mangrove regeneration

Wave energy nigh

dissipation high ‘?1’;:;;?;2"
low low
“ - Low foreshora

= The long-shore parts dampen the
incoming wave energy, and the
cross-shore parts decrease the
long-shore currents, creating calm
water conditions for sedimentation

Design, technical specifications and placement of T-fences Solutions only feasible within a set of boundary conditions

requires a sound understanding of site-specific coastal processes (wind, waves,
currents), sediment transport, morphodynamics, hydrology and coastal dynamic

. . Oom Crest height above mud level 20m
= Permeable bamboo fences filled with soft brushwood 0.05 mml 1:500
effectively dampen wave energy : : Use of T-fences
= Fence porosity affects attenuation of both high- and low- g challenging
frequency waves drastically ® o
£
= Specifications: bamboo diameter, length and g 3
embedment depths; crest height; scour protection etc. E ]
2
=
promising
0 1:2,000
Hs (m), Tm (sec) 1,3m
12 sec

" Hs: significant wave height; Tm: mean wave period gIZ

Solutions only feasible within a set of boundary conditions Additional design considerations

Crest height above mud level . . . .
N = Level of erosion and presence of fine sediments: in

sites with severe erosion, a top mud layer

Energy Slope > 0.5 m is an indication that there is enough mud in -
the system for sedimentation Shoreline Mo AT
.. . Coastal Protection
= Proximity to the shoreline and length of in the Lower Mekong Delta
submergence to minimise damage by shipworms [ RE ™ ke
k Pt
9 Manual
E http://coastal-protection-mekongdelta.com/download/library/40.Shoreline-
s Management-Guidelines_EN.pdf (Albers et al., 2013)
5
£ o}
=1 o .
g % PANORAMA Solution
= 2 https://g na.solutions/en/solutior based-coastal-protection-
through-floodplain-restoration
Hs (m), Tm (sec) —)  Energy —

! giz
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Sustainability through shared governance

= Unsustainable use of natural
resources and development in the
coastal zone (and catchment area)
causes erosion

Tioncen

= Root cause must be addressed

= Involvement of local communities
through shared governance
(co-management) is required to
address the root cause and
ensure sustainability

angrove

PANORAMA Solution

https://panorama.solutions/en/solution/co-management-shared-governance-natural-resources-coastal-area

giz

EbA measure for flood protection and water provision

= EbA measures can enhance water availability, improve water quality and
reduce water-related risks, in addition, they generate livelihood, economic
and environmental co-benefits

= Conservation of existing catchment forests, mangroves and wetlands are
effective EbA measures and can be complemented by appropriate wetland
and forest rehabilitation using native species

= Over-emphasis on tree planting (for carbon gain) may lead to adverse impacts
on local communities and biodiversity; and distracts from the need to protect
intact ecosystems (e.g. conversion of peatlands to tree plantations)

Example:

= Locally established protected areas
(Other Effective Conservation Measures,
OECM, Aichi Target 11) can further
contribute to forest and wetland protection

giz

| THAz2022

EbA and Integrated Water Resources Management (IWRM)

= Water availability in adequate quality is highly dependent on
healthy ecosystems and their provisioning functions and services;
healthy ecosystems also reduce water-related risks

= |WRM should put more emphasis on promoting the ability and strengths
of healthy ecosystems to reduce vulnerabilities to climate change in
watersheds/river basins

= Integrating the concepts and approaches of EbA and IWRM could support
the mainstreaming of climate change adaptation and risk management
into Integrated Water Resources Management

= EbA measures should be part of (forest and comprehensive) land-use planning
and integrated into river basin wide plans as participatory approaches to
conservation and development

s a federally owned enterprise, GIZ supports the German
Government in achieving its objectives in the field of international
‘cooperation for sustainable development.
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Quantification of benefits & cost effectiveness

A study from the Mekong Delta compared the values of
mangrove planting with dyke upgrade based on
saved wealth and saved health

‘Stadelmann, M., Michaelowa, A., Butzengeiger-Geyer, S., Kahler, M. 2015. Universal metrcs to compare the effectiveness of
climate change adaptation projects. In: Leal Filho, W. (ec.) Handbook of Climate Change Adaptation: 2143-2160.

The saved wealth index per USD invested for mangroves
is about 19 times higher than for the dyke upgrade

Mangroves provide health benefits of 243 Disability-
Adjusted Life Years in 20 years - the dyke upgrade does

not deliver any positive health impacts (report) e

anapproach to quantifying
the benefits of climate change
adaptation

Cost-benefit analysis Lami Town, Fiji
https researchgate.net/profile/J

/335790207 Developing_the_economic_case_for. fa
[Developing-the-economic-case-for-EbA.pdf

Benefit-to-cost | Assumed damage
ratio (D) avoidance

net/?wpfb_dI=139

—
.. e giz
Protect and manage is more effective than rehabilitation (restoration)
Potential i NbS on land (s $100 MgCO,e%)
Nbs
How much land would we need (o5 E0url
to achieve these targets?
s a—, =
~s0% rom protecting exsing ™ 4.1 billon ha ~678milionha  Puhels.on
ccosystems: not land-extensive of managed land ¥
~40% rom better management 205 from restoring econystems
o xistingands.
Talk on Value and limits of working with nature to address climate change
(Oxford Martin School January 2021) —
https://www.youtube.com/watch?v=Ka7Sc5d1v3k 11:25 - 14:00 min g iz
I A

Conclusion

Use of area (tidal flats, mangroves) as a nature-based coastal protection system
is very effective and provides co-benefits

Engineering is required in erosion sites and needs sound understanding of
dynamic coastal processes

EbA solutions [such as T-shaped, permeable and temporary bamboo fences] only work within a
specific set of boundary conditions and must be site-specific and appropriate

Avoid pitfalls of NbS such as green-washing and over-emphasis on tree planting
(Global Standard for NbS) g

Different solutions and their costing should be part
of an integrated river basin Master Plan which also
integrates EbA and IWRM

Such an integrated plan should include mangrove,
forest and wetland protection and sustainable
use/management (i.e., conservation) involving local
communities - conservation and development
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Climate Change Management After COVID-19

SDGs, Water and
Climate Change:
Research Priorities

Sangam Shrestha

Professor

Water Engineering and Management
Asian Institute of Technology

CLEANWATER
AND SANITATION

SDGé6
Review of Progress

SDG 6: Ensuring clean water and sanitation for all by 2030!

(— ﬂ’a‘tigggs ‘ ‘/U:\\"ATF.R
6.1.1 DRINKING WATER

billion
people .. 26% of the world’s
population
lacked safely managed drinking
water services in 2020

5
UN-Water, 2021 |

SDG 6: Ensuring clean water and sanitation for all by 2030!

6.4.2 WATER STRESS

tririrt

live in water-stressed
countries

billion people

of which 733 million live in high and
critically water-stressed countries

UN-Water, 2021

Presentation Outline '

» SDG 6: Review of progress
« Stressors to SDG 6

« Climate change and water: Facing the
facts

» Research priorities
« Connect Mekong (project)
+ Concluding remarks

SDG 6: Ensuring clean water and sanitation for all by 2030!

SAFE DRINKING
SuSTANBLEGCIALS 51 WATER FOR ALL 62 ;:l’:l“ =

w

CLEAN WATER
AND SANITATION

SDG 6: Ensuring clean water and sanitation for all by 2030!

6.1.1 Proportion of population using safely managed drinking
water services (2020)

H otapplcable

UN-Water, 2021

SDG 6: Ensuring clean water and sanitation for all by 2030!

6.4.2 Level of water stress: freshwater withdrawal as a
proportion of available freshwater resources (2018)

8
UN-Water, 2021 |
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SDG 6: Ensuring clean water and sanitation for all by 2030!

6.5.1 INTEGRATED WATER MANAGEMENT

107

Globally, the current rate of progress
needs to be doubled

are not on track to
have sustainably
managed water
resources by 2030

countries

UN-Water, 2021

SDG 6: Ensuring clean water and sanitation for all by 2030!

6.5.2 TRANSBOUNDARY COOPERATION

@OO0000000

reported that all the rivers, lakes and aquifers that
they share with their neighbours are covered by
operational arrangements for cooperation

UN-Water, 2021

CLEANWATER
AND SANITATION

Stressors to SDG 6

Population Growth

World Population

Projected world population until 2100

1000 FRERRTRE bi?ﬁin
2015 *'"“H“m*“ bi{l‘i3on
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SDG 6: Ensuring clean water and sanitation for all by 2030!

6.5.1 Degree of integrated water resources management
implementation (0-100) (2020)

UN-Water, 2021

SDG 6: Ensuring clean water and sanitation for all by 2030!

6.5.2 Proportion of transboundary basin area with an
operational arrangement for water cooperation

* 60% world’s freshwater
transboundary

+ Importance for other natural
resources and SDGs.

* High levels of engagement

In 2020: 128 out of 153 countries
submitted reports

« Only 24 countries report all
and

groundwaters covered by
operational arrangements

+ Only additional 22 countries with
more than /0% of their waters
covered by operational
arrangement

Nurmber of UN Member States per SOG region 12

UN-Water, 2021

Stressors to SDG 6

Population

Urbanization

GLOBAL URBAN POPULATION, BY SIZE OF CITY

58 togadii
Population 10 milont
&

lew York, Tokyo, Lagos

Number of cites in category \

Large'

Population: 5 to 10 millon
Examples: Houston, Toronto, Hong Kong

4B

Mid-Sized Cities
Populat n

Exampl

Regional Cities
Population: 500,000 to
Examples: Syracuse, Ann Arbor, Liverpool

2B

Urban Settlements.
Population: Less than 500,

: 000
Examples: Boulder, Halfax, Christchurch

&
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Climate change

Global warming of 1.5°C and 2°C will be exceeded unless deep reductions in CO,
and other greenhouse gas emissions occur in the coming decades

CO, emissions

oC Global surface temperature change relative to 18501900
S Very high
4 High
3 —— Intermediate
1.5°C 2 _ = Low
e .__\’_,___,\/\///f Very low
0 (2021 —2040)
1
1950 2000 2015 2050 2100
(IPCC AR 6)
CLEANWATER (PR o
ANDSANITATION . Climate change &

water: Facing the
facts

Climate change impact on water & socioeconomic vulnerability

<0 @ 0 10 50
Relative change (%)

Relative change in annual discharge at 2°C temperature increase compared with
present day under RCP 4.5 (WWDR 2020)

CLEANWATER
AND SANITATION

Research Priorities

Climate change

2100 WARMING PROJECTIONS ﬁ““““““
Emissions and expected warming based on pledges and current policies Tacker
o Nov 2021 update

Warming projected
by 2100

Policies & action
+2.5-2.9°C

2030 targets only
+2.4°C

T ambitior 28
ambition gap
® 19-23 GtCOze

Pledges & targets
+2.1°C

Global greenhouse gas emissions GECOze /year

Optimistic scenario
+1.8°C

10 1.5°C consistent
+1.3°C

20
17 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 18

Climate change impact on water

Energy Socio-economic vulnerability Agriculture

Energy consumption per capita

Secondary impact

Irrigated rainfed area

Agriculture’

Surface water Groundwater

Primary impact

Water Wealth

Access to water supply 2

Change in property prices
Access to sanitation

Climate change impact on water & socioeconomic vulnerability

Flooded
area for
annual poak.
discharge in
Bangladesh

declines from 2510 . jobal
0m e 10 0.1m sea tomperature.
ve e by 2040-

% NN I ——
40 20 -0 -5 -2 2 5 10 20 4

Future climate change impacts related to freshwater which threaten the
sustainable development of the affected regions (IPCC AR5)

21 22
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The cascade of uncertainty
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Short-term Medium-term Long-term
Time

Use of ICTs

Monitoring

& Prediction .

of climate Al &Big Data
change .

GCMs/RCMs

i.  What are the sources of
uncertainties (Climate
model, climate
scenarios, impact
model)?

Climate.
model

ii. How to quantify the
sources of uncertainties?

iii. How to reduce the
uncertainties in impact
assessment and
adaptation?

Impact
model

<———— The envelope of uncertainty ————>

Adaptation to Climate Change

(Adaptation Pathways)
et =0 Path _ Relative Target Side
Action B Pt} actions Costs ~ effects effects
f 1 T 0
Current policy | 200 +++ 0 0
Action C O jecoae 400 & B 0
Action D 400 +++ 0 0
2 50 0 0
0 10 70 80 %0 ears100 [ 6 QO ++++ 0
©  Transfer station to new action 700 ++ 0
[] Adaptation Tipping Point of an action (Terminal) 8 00 + +
am Action effective in all scenarios 9@ o+

Action not effective in scenario X
Adaptation Pathways Map Scorecard pathways

Haasnoot etal. 2013

Years

Connecting Climate Change, Hydrology & Fisheries for Energy and Food

5
Qo
)
[O]
Trans- &
|\ 'nterdisciptinary
s B
2
8 o
o o0
i)
@ o
%
8
o
3

Short-term Medium-term Long-term

Time

l Glfbal-sraleAmnspl'leric \iariahlrs l ‘u

26

b

| Global Climate Models (GCMs)
CM Qutput: Un{w*ﬂlrl(ln
‘smlsﬂeal D Mnhods| OR | Methods |

Regional-Scale andlLocsl%cals Variables

| Hydrologic Models ‘
scald Hyar}

el

4 T

Climate-Water-Energy- Food Nexus

How to quant i
W-E-F Nexus?

What is the trade-
offs in W-E-F Nexus?
How climate change
impact W-E-F
Nexus?

Security in Lower Mekong Basin

=0

Funding: USAID
Duration: December 2017— October 2022

wp2
Climate change

S
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https://connect-chf.com/

Climate change impact on hydrology (Bandon station)

RCP4.5

RCP8.5

Jan b Mar Apr May Jun

i Aug Sep Oct Nov Dec
Dsaseline M ACCEsS M CNRM B MPIESM B NorEs M REMO2009 M Ensemble

Jan  Feb Mar Apr May Jn Ju Aug Sep Ot Nov Dec

Dl Baseline M ACCESs B CNRM B MPIESM B Norés 8 REMO2009. M Ensemble

Jan b Mar Apr May un

Jul Aug  Sep Oct Nov Dec Jan

Dlsaseiine M ACCESS M CNRM B MPiEsM B NorEsM B REMO2009 M Ensemble

Feb Mar Apr May Jun Ju Aug Sep Oct Nov Deg

Daseiine M ACCEss M CNRM B MPIEsM B NorésM B REMO2009 M Ensemble 35

Baseline: 1985—2016, Near future: 2020 — 2049, Mid future: 2050 — 2079

Climate change impact on hydropower production (Srepok 4)

Near future

Logend
Annual gensration (GWh)
o Mo 14344

==

——-
Porcantags chango (%)

Mid future

Logend
Annual gensration (GWh)
o Mo 14344
- 182

Porcentage change (%)

Baseline: 2010 — 2014, Near future: 2020 — 2049, Mid future: 2050—2079 ‘

k .; 4
L

Concluding remarks

 Climate change continue to be the
major stressor to SGD6

* Research priorities should focus on
multi scale nature of impact and
adaptation

* Accelerating adaptation is urgent to
reduce water insecurity

Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

Connecting Climate Change, Hydrology & Fisheries for Energy and Food

Security in Lower Mekong Basin

monitoring

station

Optimization of hydropower production
and fish catch

RCMs

Adaptation

Discharge

| Hydropower

Discharge | Hydropower

Observed
climate

Downscaling Hydrological modelling (SWAT) Multi-objective optimization
(Genetic Algorithm)

| Fahcaten Fish catch

Near future

Mid future.

Turbine flow
spill
Fish catch 34
Hydropower

o Rainfall Hydropower
LAY !
Climate change & hydropower operation impact on fish catch
Projection based on low flow Projection based on high flow B Projection based on average flow .
0 70 0
0 0
. ‘ ally - l“ L H&hﬂ- “m iﬂiﬁ ml-al*i-
0 0 0
T sw Z s z
f o f o
&3 80
e LU o
‘ RCP 4S5 RCPBS. ’ RCP4S RCPBS. RCP4S RCPBS

Baseline: 2012-2013, Near future: 2020—2049, Mid future: 2050-2079 ‘

Dewseine  BACCES [ CNAM [ MPIES B Norest [ REMO2003 I Ensemie

Optimization of hydropower production & fish catch under climate change

CLEANWATER

AND SANITATION

Objective functi
J

MaxP=ZZtngpr,Ah,
=

J
Max F = Z 0.000009Qr;*~0.0113 Qqy + 6.6843

=1
Where, J: no. of periods, P: power output, Q: turbine flow, n:
power coefficient, p: density of water (kg/m?), g: gravitational
acceleration (m/s?), Ah: water head, Qy total flow, F: fish
catch (CPUE)

Turbine flow (Q) and spill flow (Q,)
Qry=2+Qp+Qy

Constraints
1)60.0 m3s™" < Turbine Flow < 468.9 ms"!
2) 0 < Spill Flow < 11,866 m?s™!
3) Combined Turbine and Spill Flow > 32.0 m?s™!
4) 13.57 MCM < Reservoir Storage < 133.65 MCM 38|
5) The final reservoir level must equal the initial level
(113.65 MCM)

Fish catch

THA 2022 international Conference on

Moving Towards a Sustainable Water and
Climate Change Management After COVID-19

Thank you very much
sangam@ait.asia

Sangam Shrestha

Professor

Water Engineering and Management
Asian Institute of Technology
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16004000 IE 265 buam
‘m 28

Moving Towards a Sustainable Water and
i g CovVID-19

2022 (D 09.00 -16.30 hrs. @178msho

MANAGEMENT TOWARDS
FUTURE CLIMATE IN

M ZAKI M AMIN

Deputy Director General

National Water Research Institute of Malaysia
(NAHRIM)

Ministry of Water and Environment (KASA)

NAHRIM
—

Floods in Dec 2021

RCP 6.0
DISEMBER 2021

SG GOLOK &
KELANTAN

SG
SETIU

SG
¥ DUNGUN

SG PAHANG

Most of the rainfall
stations recorded
more than 100 yrs
ARI

Issues & Challenges — Why Water Matters

Global and National challenges facing the water sector...

Sm)

74 b:m‘ow.rH RAPID CLIMATE

CHANGE

Ineffective Governance

POPULATION of Water Sector 50% in GHG
emissions by 2050
m 10% biodiversity loss

by 2050

More thanw
of world popl

Governance (1.5-2.0°C) 200m
people could become
permanently
displaced due to
rising sea levels,
flooding & droughts

willlive in cities by
2050

Finance| Information

60%in food Increase
production 55%
necessary in water demand

'WATER SECTOR
Source: EPU 2019

= ENHANCING THE
WATER SECTOR

A PROSPEROUS, INCLUSIVE, SUSTAINABLE MALAYSIA

IR. MOHD. ZAKI B. MAT AMIN

= ENHANCING WATER
MANAGEMENT -
TRANSFORMING THE
WATER SECTOR

* IMPROVING CLIMATE
RESILIENCE -
RELATED TO WATER
MANAGEMENT

A PROSPEROUS, INCLUSIVE, SUSTAINABLE MALAYSIA

NON-CLIMATIC

CLIMATIC FORCING

(Temperature, Wind, Pressure, Radiation, Rainfall)

Rapid increase
in basin Increased
i frequency of

floods

ncreased
catchment

Increased
frequency of
droughts (limited
water resources /

’ N and deterioration
/I CLIMATE \\\ of river water
CHANGE qua
Inadequate
environmental
flows

Global approach managing water

¢ IWRM requires a cross-sectoral,

multi-level approach GOVERNMENT

(all agencies)

Components

IWRM - Integrated Water Resources
Management

IRBM - Integrated River Basin Management
ILBM - Integrated Lake Basin Management
IFRM - Integrated Flood Risk Management
AWM - Agriculture Water Management
UFWM - Urban Flood Water Management
DRR - Disaster Risk Reduction

CCIA - Climate Change Impact Adaptation,
Storm water management

Urban water management

PROBLEM STATEMENT

1. Two main problems - “too much water contribute to floods
disaster” & “less water - dry spell have affected water supply”

2. the richness in water yet we have not capitalized it as compare
to energy sector.

ULTIMATE
OUTCOME
“Moving away from reactive approach, the water JOB
sector will be recognized, and made more @WPORTUNWIES

created in new and more

visible as a significant contributor to national innovative technology
growth, economically, socially and it
environmentally through the National Agenda on FAIRANIJ
water sector transformation” CRNDLE
income classes and

regions

DECENT

‘...transform the water sector from an economic @suunmn
of living s regardiess of

enabler into a dynamic economic sector...which iy s ot
; o - s « ethicity,socal o
include to prioritize water related disaster program hoeront
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WATER PLANNING

Planning for Water
Resources & Services

1.

Management

Water
supply/demand

assumptions are
developed to portray
the expected

Manag'%ngxwater
vield

envelope of supply
variability suitable

for the given

Source: £PU, 12" MP, 2021

Source: EPU, RMIK12, 2021

Source: EPU, 12 MP, 2021

planning horizon.

Managing water risk

possibly cause
failure and

Priority

Carb

Chapter 8: Advancing Green Growth
for Sustainability and Resilience

AreaA

Implementing a Low-

on, Clean and Resilient

Development

12t" Malaysia Dev. Plan (2021-2025)

Chapter 9: Enhancing Energy
Sustainability and Transforming the
Water Sector

Prorty Area A
Ensuring Su
for All

Increasing
resilience against
climate change &

Priority

Arae

Managing Natural Resources
Efficiently to Safeguard
Natural Capital

stainable Energy

Priority Area 8

Transforming the Water Sector

J

Source: EPU, 12" MP, 2021

TRANSFORMATION

FOUR PHASES OF WATER SECTOR

i
! WKR2030 Water Sector
! SDG 2030 Transformation
i
Aroadmap will
be developed to
outline
strategies,
initiatives and
programmes
for each phase to
ensure the success Phase 1 Phase 2 Phase 3 Phase 4
of the 12MP, 2021-2025 13MP, 2026-2030 14MP, 2031-2035 15MP, 2036-2040
transformation ingIWRM | ingindi hieving fes of e e exianal
implementation : technology to be on par scale water industry hub
1 with international
! standards
Accelerating implementation |i| Developing water Achieving water sector’s | Becoming the regional
of IWRM 1| technology innovations economies of scale water industry hub
B

transforming the water sector -
strategies

Public Consultation Platforms
Comprehensive Awareness, Advocacy & Capacity-Building
Community-Driven Conservation Programmes

@ Empowering People

@ strengthening Governance at All
Levels

®

Strengthening Water Data and Research Centre

Enhancing Capacity of Water Industry Players and

the Scientific Community

@® Ensuring Sustainable Financing

Adopting Alternative System for Water Services
Reducing Non-Revenue Water

Optimising Water Resources through Cost-Effective
Infrastructure

Emphasising Nature-Based Approach

@ Developing Sustainable
Infrastructure with Cost-Effective
Technology

12th Malaysia Dev. Plan (2021-2025)

| | »
@ Phase 1 @

Wiates Sector

R
Implementation

1.Governance "3, Planing & ﬁ 5, Water Services 2.0 9.Risk
Hamonzing wter /| 3. Ensuring safo, rolablo and Promoting an integrated, cota i
Qe Dlﬂnm?:m o " aortate vl senies for rhen and ransperent ::ﬁ:%mlh

oo L Seidersag sl ik reducton o

roslionce
2, Water Resource H 4, Tech, Adoption ek 6. Water Ownership &2 8, Wealth Creation
Ensutng s, et | = Revgiing s03 ptaing [ Epundng busiess
‘qualty and rfiable waler nrasinucturs design and thraugh inclusive paricipatory cppertunies for waler players.
183001085 Teehraiogy used a0prosch invohing
sihoers

sector that

the people

Twin objectives:

Change agents for a kn

&

Source: EPU.

Priority Area C
Strengthening the Enabling
Environment for Effective

Governance

FINANCE

A national agenda to transform the water
sector into a dynamic & vibrant economic

contribute significantly to the national GDP
provide good quality affordable water to

= create new job opportunities
facilitating resilient development of STIE &
RDIC in the sector.

= Water security &
sustainability
= Water as an economic
oo OPPOFEUNTtY

owledge-driven

water sector

GOVERNANCE

approach

embraces a “Whole-of-Nation”

The focus now - to

accelerat

implementation of
IWRM to achieve

sustainable

development goals

T

Akapemi

(s

INFRASTRUCTURE

e the

WHAT IS WATER
SECTOR
RANSFORMATION?

TRANSFORMIN1§ THE

NATIONAL INTEGRATED WATER

RESOURCES
MANAGEMENT PLAN

STRATEGIES AND ROAD MAP

N\

Enhance Information, data & R&D

ecosystem

4. TECH. ADOPTION : APPLICATION OF THE 10-10
MySTIE FRAMEWORK TO THE WATER SECTOR

Cross-linkages with other sectors
(Shared Prosperity Model)

Catch-up (Current) Tect

Autonomous oceanic

Mapping at-risk aquatic Drones and sensors for River robots for
species using machine qualityin
the rivers collection and recycling

with antl-colision b

"

and reak-time tracking and
monitoring

forecasting for effective.
reservolr management and
early disaster mitigation

algorithms for real-time
monitoring of sustainable
fisheries

Connerted water supply
lines using Al and loT
sensars for predictive

maintznance

Smart Technology & Systems
Advanced filtration reactor systems
for industrial waste resource and
water reclamation

How can other sectors leverage on
Water Sector innovations?

o
biological environmental

Aland deep learning
algorithms to moritor qualiy|
a

pollutant jficien
- ‘water desalination and

supplies

&Forestry |\
+ W

Smart Cities & Transportation

ind predict
of
resources

early supply

Leap-frogging Technologies
(Next-Generation Research & Applications)

mo
for
detection

water
Blockchain
sustainable digital
management of water

stormwater capture
I @nd purification systems with
urban vertical farming.

33
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SMART WATER
(SW)

= Renewable Energy

= Apps & Portal for
National River Trail (DSK)
Surface Run-off 4 Reclaimed water

= River Eyes Management ) treatment in Sewerage DISASTER RISK

= Water Quality * Treatment Plant REDUCTION (DRR)
Enhancement

T [ I ) Ra0
Threshold for Water v , 3 eI Consial
Borne Disease (WBD) /. Treatment of Seawater to drinking Non-potable Integrated System
including pandemic - \ / water in Water Treatment Plant (WTP) W &2+ Flood Control
Emerging Pollutants A y Sewage treatment system

Flood / drought / ko (non- faeces) / constructed

RESERVE MARGIN land slide disasters o
(RM) “k WATR FINANCE
Follection of

(WF)

= Coastal Reservoir (Raw
0 5 T 3 o

« Underground Dam (Treated ™at ra river / to drinking water in A

Water Treatment Plan

lake patm

= Rainwater Harvesting(PAH)

gt Flood retention pond/ off-river storage/

» National Water Grid groundwater storage “CISEEM(SLY

implementing a low carbon, clean
resilient development

Incorporating climate change impacts and disaster risks :
in policy planning and implementation to enable 1 Su;atiegy @® Moving Towards a Low-Carbon
evidence-based and risk-informed actions. : ﬂ Nation
1 (O]
Expanding Vulnerability assessments covering more | |
high-risk and sensitive areas, communities and sectors 1 S“thegy @ Accelerating Transition to the
1 | Circular Economy
1
Enhancing monitoring and assessment of natural ! ©®
hazards to further improve disaster preparedness and : |
response measures. 1 S"R‘;EY @® Sharing Responsibility in Pollution
| | Prevention
s . |
Enhancing the ability of hydro-climate models to 1 ®©
represent the dynamical process and project precipitation | Strategy) | - = :
variation & integrated with multi-hazard risk assessments to 1 Ad @ R
X . pilies . \ Climate Change and Disasters
incorporate climate variabilities, sea-level rise, |
1
'

storm surges and abnormally high tides.

Source: EPU, RMIK12, 2021

(2) National Adaptation Plan (NAP) - 2025

Guatemala State of Palestine
August 2, 2019 November 11, 2016
Saint Lucia wait
September 21, 2018 February 11, 2021
Saint Vincent and Sri Lanka

November 1, 2016

the Grenadines
November 14, 2019

Grenada
November 6. 2019
Suriname

June 2, 2020 \

Colombia —|—~ ]
February 27, 2018 =
Brazil

May 12, zou;,—r

[ Kiribati
January 21, 2020

——— Fiji
December 12, 2018

Timor-Leste
March 31, 2021

Paraguay
May 3, 2020 Y
Chile =
September 7, 2017

Uruguay Burkina Faso Togo Cameroon Sudan Kenya Ethiopia
December 3, 2019 October 15, 2015 January 17, 2018 October 26, 2015 September 26, 2016 February 28, 2017 March 1, 2019

= (3) Climate Change Adaptation

Framework

CLIMATE CHANGE
) - ADAPTATION FRAMEWORK
The framework aims to facilitate the FOR WATER SECTORS

formulation of sound policies and best
practices that support sustainable water
management and ensure water security including
strategic R&D, especially in dealing with climate
change impacts. Moreover, the framework is also
intended to serve as a resource for
decision makers working in the field of water
resources, as well as a guide for the country, via the
Ministry  of  Environment and  Water in
developing National Adaptation Plan
(NAP) on water sectors in a coherent and
strategic manner that country-owned and
country-driven.
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(1) Paris Agreement : Updated Nationally

= IMPROVING CLIMATE
RESILIENCE

A PROSPEROUS, INCLUSIVE, SUSTAINABLE MALAYSIA

Determined Contribution
(NRC_2021).. vam s (NDG2021)8

strengthened with the highlighted revised
implementation of IRBM projeetions of future

& IFM changes; indicating that
by the year 2100:

SLR & storm surge
projections will be
mainstreamed into
coastal protection
& development
projects

Crops
resilience = Average annual

;‘; CCwill surface temperature

: e is expected to rise by
intensified 1.9t0 2.1°C;
Magnitude of.change
of annual
precipitatiomcould
range from*14:0% to
25.0%;

Sea levels are
projected to risé by
about o7 m:

Gazetting more
forest water Adopting
catchment area & nature- based

preserving solutions &
terrestrial & green city
marine vulnerable concept
ecosystem

Incorporating weather
forecasts into risk maps of
climate-sensitive disease

OVERCOME THE BARRIER & TO
FORMULATE,IMPLEMENT AND MONITOR
THE NAP PROCESS IN MALAYSIA

Outcome 1 -Ad.
planning govern
institutional coor
strengthened
Outcome 2 -Evidenc
used to design adapt
solutions for maximu
impact

Outcome 3 -Private sect:
engagement in adaptati
catalysed

Outcome 4 -Adap;

Deutsche Gesellschaft
fur Internationale
2usammenarbeit (612) GmbH

Issues Identified in the Framework

(1) Water resources (2) Water utilization (3) Water related di

LACK OF WATER
pIo o POLLUTION
CAPACITY.

'VARIATION OF BIODIVERSITY.
WATER FLOW LOss
INSUFFICIENT
LN
WATER
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NAHRIM
S

Strategies Across Water Sectors - Water Resources, Water
Utilization and Water-Related Disaster

A Q)

Improving existing
strategies or measures

Establishing
‘comprehensive studies

.-

Finding new alterative
strategies or measures

Establishing
 responsible agency

SNl = s Y .
18 WATER \20‘ WATER ‘11‘ WATER RELATED
(18]| resources | | UTILIZATION DISASTER
5 T -
- = S
N
N
g N
o O,
*{} [>—<]
Smart database or Linking strategies Investment for low-cost and
management and plans to policy eco-friendly alternatives
system

Note: |No. of related strategies

MODULE FEATURES IMPACTS | ACTIONS

! ) . S © Water Supply « Water Man
M i Cow © Water Pla
- oW
b

ater Treatment Plant
WATER STRESS INDEX
(W)

Future-AVG 14 Future~AVG A2 Future - AVG B1

WSl Legend
W <o
W 002-004
W 005-000
010-0.19
020-049
050-079
080-089
-095 ExvenelyHon

®

WATER STRESS INDEX WSI SIMULATION

Historical
1971-1999

Veter vila
(Mcwyesn

s : E‘ 186 BCM

> 20000

Exi HERE Gami, FAD

MODULE FEATURES

it

WATER STRESS INDEX

ferent
Demand

Water Demand
(McMryear)

Water Resources

Knowledge Issues Impacts Solution

UNDERGROUND STORAGE

BUNDED STORAGE RETENTION POND COASTAL

RESERVOIR

MODULE FEATURES IMPACTS | ACTIONS

o =
< s-Deficit |+  Water Supply + Water Ma
5 cld . + Water Pla

ater Treatment Plant
rvation

Wa
WATER STRESS INDEX ‘Water consumption

WSI SIMULATION

Future - AVG A2 Fubin S AV 1 Water Provision

(MCM/year)

W <201

M -200--101
-100-0
1-100

® =)

WATER STRESS INDEX WSI SIMULATION

Historical
1971-1988
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NAHRIM

e

ADVOCACY, AWARENESS & CAPACITY
BUILDING
ALTERNATIVE WATER To improve significantly in the overall
FINAMGINGstrategic inancial mechanism to understanding of the IWRM concept across all
B Al e levels and involving all sectors so as to ensure its
P el effective implementation in managing
sustainable water resources

WATER- ECONOMIC SYSTEM INTEGRATED DATA

CENTIRE 2 national Data and Research,
To develop a new business model to drive Development, Commercialisation and
the nation's water industry sector as 3 | Innovation (RDCI) Centre for the purposes
competitive, attractive and profitable of strategic planning and decision-making
industry

WST as well as the driver to develop lacal
expertise and innovative technologies

KEY MESSAGES

= Planning & Implementing Water Management through |
towards Future Climate

= Planning, Improving & Implementing Water Infrastr
Safety and Risk Reduction for Climate Resilience

SECTORAL
T A ROADMAP wows d = Mainstreaming & Implementing climate change adaptat
- To prepare of the water sector towards Rl : s .
Gl o N4 e te s o s ecpcipies initiatives through National Adaptation Plan (NAP)
to drive the development of the overall .
VIRTUAL WATER & WATER - Malaysia Development Plan
FOORPRINT
gyt e s 55 i e = Implementing Water Sector Transformation in
guide to identifying the economic level of water N—— ensure nation-wide social and economic continuity

usage by every economic sector

Development Plan

THANK YOU

zaki@nahrim.gov.my | irmzaki@gmail.com

36



THA 2022 International Conference on
Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

SESSION A3 :
SUSTAINABLE GROUNDWATER MANAGEMENT TOWARDS SDGS
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Session A3: Groundwater and SDG

This session title is “Sustainable Groundwater Management towards the SDGs” which particularly
focuses on the groundwater part of the water but is also related to the sustainable development
goals. In this topic, there are global and local groundwater issues related to the SDGs.

1. Prof. Dr. Makoto Taniguchi, the Research Institute of Humanity and Nature (RIHN),
Kyoto Japan

The historical change related to groundwater and industrialization in Asia . You can see that the Y-axis
real GDP share in the world and since 17th centuries up to now in the pre-industrialization period the
real GDP share is highest in Asia. But during the industrialization that Europe and the US increased
after 1950 (or after World War Two), Asia increased again. So, you can see the shift of the economic
driver and pre-industrialization period there was large population support in Monsoon Asia can make
this kind of high share of the GDP in Asia. But in the industrialization period, the global economy rises
by fossil fuels and the energy transition through fossil fuels and the economic boom in Asia after World
War Two. So, combining fossil fuels and abundant water including groundwater in Asia created a huge
economic development and environmental problem such as land subsidence, groundwater
contamination, and so on.

So, we adopted nexus approach for system dynamics and we care about a tradeoff facility between
resources, including the groundwater, society, economy, environment, local, national, global, past
present, and future toward the SDGs. We collect all types of hard data that are related to the SSE;
social, economy, environment, and WEFL; food, energy, water, and climate change. And then we made
the indices how much the indices related to the SDGs. The indices of SEE-Water, SEE-Energy, SEE-Food,
SEE-Land, and SEE-WEFL SDGs are calculated and represented as warmer color shows less
sustainability and blue color shows more sustainability in terms of the SEE nexus indices as shown in
Figure 2.

Finally, we can summarize that enough food on the industrial material/goods which consumes
groundwater are globally traded, then distant areas and countries are indirectly connected with
groundwater footprint. Therefore, groundwater issue is not only local but also global issue. For
achieving the sustainable development goals (SDGs), it’s important to manage groundwater as nexus,
which connects direct and indirect, local and global, water-energy-food, and economy-environmental-
society. Increasing efficiency of the groundwater use makes reduction of the energy consumption,
then it creates a synergy among the water and energy for carbon neutrality and sustainable
groundwater management. And a good practice like Kumamoto with synergy of the nexus and
transboundary governance of groundwater is important for achieving SDGs not only locally but also
globally.

2. Dr. James W. LaMoreaux, Chairman at PELA GeoEnvironment, USA

The topic today is groundwater science issues and research trends as they relate to sustainable water
and climate change management after COVID-19.

Hydrogeology plays major role in all aspects of environmental planning, execution and
implementation. Without a safe sustainable water supply, life cannot exist and hopes for prosperity
are limited. Much of future world demands will be made up of the groundwater component. In fact,
the United Nations has identified water resources as a top priority. Attention is particularly drawn to
freshwater stress which relates water withdrawal to the percentage of water available. Based on
current rate of usage, the United Nations is not optimistic about the global water outlook.
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The aims and scope of environmental earth sciences (EES) is concerned with the interaction between
humans, natural resources, ecosystems, special climates, or unique geographic. The major disciplines
include hydrogeology, hydrochemistry, geochemistry, geophysics, engineering geology, remediation
science, natural resources management, environmental climatology and biota, environmental
geography, soil science, and geomicrobiology. There are some of the commissions that IAH has there
are groundwater and climate change, groundwater and energy, groundwater research, cars
hydrogeology, managing accurate recharge, mineral and thermal waters, regional groundwater flow,
and transboundary efforts.

The UN Water Partners or International Association of Hydrogeologists (IAH) is partners along with
IGRAC and so forth. Their groundwater resources are under increasing pressure due to human
activities and climate change. So, UNESCO and IGRAC have put out groundwater over to publication
that showcases the essential issues of groundwater informs about groundwater related activities
enhances knowledge exchange and collaboration, and raises awareness about our most important
hidden research.

One of the groundwater overview courses is climate variability as the world’s largest distributed store
of freshwater, groundwater plays a central part in sustaining ecosystems and enabling human
adaptation to climate variability and change. Aquifers have a buffering capacity and they’re naturally
more resistant to external impact than surface waters. Since the variability of surface water availability
is increasing due to climate change, the strategic importance of aquifers for water and food security
is clearly growing.

In regard to economics, groundwater resources are extensively used in production processes by large
international companies all over the world. Accordingly, international investors are being encouraged
to share broader societal and environmental costs of groundwater. Understanding the value of
groundwater would be an additional incentive for investors and asset managers to participate, leading
eventually to investment risk reduction.

Finally, as a summary, there are a number of research trends some of the more important ones include
remote sensing increasingly used for aquifer management. Satellite data interpretation for drought
and long-term weather forecasting. Bringing more real-time reporting data online via the web. Cross-
disciplinary training. Regional, national and international emphasis on improving water use
agreements and best practices. More collaborative studies among consortium universities of
corporations. And water as an economic commodity or is a natural right.

3. Prof. Dr. Yonghui Yang, Center for Agricultural Resources Research,
IGDB Chinese Academy of Sciences, China

The topic ‘Assessing recent hydrological changes and groundwater depletion under various policy
changes and newly delivered water in the North China Plain’ was presented by Prof. Yonghui Yang. He
starts the topic with the problem of groundwater depletion. Groundwater is a very big problem for
food production. North China Plain is one of the world most concerned regions of groundwater
depletion. He shows the groundwater depletion map in North China Plain by comparing water tables
between 1974 and 2004. In total, about 180-200 km3 of groundwater was overused so far. This
problem has existed for a long time. And since 2012, our central government try to make a sustainable
society. They developed the policies of groundwater use by largely reducing groundwater use for
industrial and domestic purposes in the cities, cutting the plantation of high-water consumption
winter wheat, by 50,000-150,000 ha annual with governmental subsidy, and increasing water use from
Yangtze River through the middle route of the South to North Water Transfer Project.

So, what is happening with the groundwater? He shows the shallow aquifer and the deep aquifer.
Simple crop pattern needs large efforts to remain sustainable groundwater use. Present wheat
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plantation decrease ranging from 50,000 ha to 150,000 ha will not likely to solve the groundwater
depletion problem.

In some big cities like Beijing, the groundwater is recovering because of a lot of water from the Yangtze
River. He shows the observed groundwater level in Luancheng Experimental station that has been
declined since 1975 but has been stabilized since 2016 because of much water from Yangtze River
therefore the ground water is recovery. That is a good signal. For the North China Plain according to
his analysis using the GRACE data, groundwater basically stabilizes from 2016 even it has a bit drop.
However, much higher rainfall in 2016, 2018, and 2021 also large contributes to the stabilization of
the groundwater level.

So, the conclusions are crop adjustment, replacing groundwater with Yangtze River water for domestic
and industrial use, and relatively high rainfall is beneficial for regional groundwater sustainability. In
general, groundwater decline has been greatly slowed down. However, in the whole North China Plain,
groundwater depletion may still remain. Evapotranspiration is still increasing slightly especially in the
South part of the area. Groundwater stabilization looks not confirmed yet. It needs to be observed in
long term maybe with more efforts, especially for the Southeast part of the area.

4, Dr. Hans Thulstrup, Senior Programme Specialist, UNESCO Jakarta
Groundwater for Sustainability Contributions towards the 2030 Agenda and the Sustainable
Development Goals

The SDGs are a universal call for action to end poverty, protect the planet, and ensure that all people
enjoy peace and prosperity by 2030. The presentation focused on SDG6 (clean water and sanitation).
The importance of groundwater with sustainability is a cross-central goal. The groundwater system is
complex and related directly or indirectly to the way we live and the way we conduct various economic
activities. This is also related to climate change, biodiversity, consumption, and production. Therefore,
groundwater flows through all of the SDGs because without water, there would be no life. Indeed,
according to the World Water Assessment Program:

Sustainable groundwater is a key element in global resilience to climate change, a shield against
ecosystem loss, and a defense against human deprivation and poverty. Groundwater underpins
irrigated agriculture and energy production. It supports food security and economic development. It
is essential to the health of all living things.

In Asia, there are 129 shared aquifers. The total transboundary area is more than 9 million km2. A
total of 38 countries in Asia have been identified as having internationally shared aquifer basins.
However, aquifer stress in the region has increased significantly over the past 50 years, especially in
areas, such as the Middle East of Saudi Arabia, Jordan, and the Mekong Delta region. A survey
conducted by the Transboundary Water Assessment Program reported that out of 25 transboundary
aquifers in Asia, only about 50% have water resources that are entirely suitable for human
consumption due to serious groundwater quality issues. Thus, there is a risk of increased regional
conflict due to competition over limited water resources.

Numerous activities have been initiated to improve our understanding of this issue and to develop
better transboundary aquifer inventories. However, we lack reliable comprehensive data, particularly
in developing countries and regions; expertise and institutional support; and large-scale cooperation
in the identification, assessment, and governance of the resource.

The presentation mentioned some reference to the Greater Mekong sub region and the challenges
and efforts involved in sharing data and undertaking cooperation across Cambodia and Vietnam.
There is significant stress on the Lower Mekong Delta aquifer, in which groundwater levels have
significantly declined, along with the rise of sea water intrusion and arsenic pollution. Thus far, only a
limited institutional framework for the investigation of transboundary aquifers has been established.
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The UNESCO, FAO, and many other agencies are working together to develop new contexts to help
address these challenges.

The speaker also referred to the groundwater management practices applied in Denmark. The basic
principles that have allowed for the sustainable management of water resource in Denmark are strong
knowledge, strong national commitment, transparent regulatory system, partnerships, and generally
high levels of public and political concern and awareness. The country also used the Five M'’s, an
integrated management approach involving mapping, measurement, monitoring, and modeling, as
the basic elements that have allowed for the sustainable management of groundwater in the country.
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® “Footprints” which can visualize the tele-connection and internalize the external
environment, are good tools for analyzing multi-scale stewardship and sustainability.

® Resources (food, water, energy, etc. ) and environment are connected, and should be
governed by integrated manner
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A framework of SDGs-Nexus
SEE (Social, Economy, Environment) -WEFL (Water, Energy, Food, Land)
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Recovery of lost synergy of water-energy-food nexus
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Increase in GW level and
discharge from Ezu Lake

any additional energy for water allocation.

Taniguchi et al. 2019, Frontiers in Env. Sci.

Summary

* Food and industrial materials/goods which consumes groundwater are

Transboundary governance

globally traded, then distant areas and countries are indirectly connected with

groundwater footprint. Therefore, groundwater issue is not only local but
also global issue.

« For achieving the sustainable development goals (SDGs), it is important to
manage groundwater as nexus, which connects direct and indirect, local and

global, water-energy-food, and economy-environment-society.
* Increasing efficiency of groundwater use makes reduction of energy

consumption, then it creates a synergy among water and energy for carbon

neutrality and sustainable groundwater management.

* A good practice with synergy of nexus and transboundary governance of
groundwater is important for achieving SDGs not only locally but also
globally.
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Groundwater Science:
Issues and Research Trends
[

Dr. Philip LaMoreaux (left), honored as the Father of Groundwater in Thailand.

SPELA SPELA

Presented at * Hydrogeology plays major role in all aspects of

environmental planning, execution and

THA 2022 International Conference on implementation.

Moving Towards Sustainable Water and

Climate Change Management After * Without a safe sustainable water supply, life

COVID-19 cannot exist and hopes for prosperity are

limited.
January 26 — 28, 2022

by Dr. James W. LaMoreaux * Much of future world demands will be made up
Editor Discover Water of groundwater component.
Chairman P.E. LaMoreaux & Associates, Inc
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SWD includes five specific elements:

(1) The right to use water;

(2) The protection of water resources and
prevention of water degradation;

(3) The maintenance of water flow;
(4) An ecosystem related approach; and

(5) The procedural elements to achieve
sustainable development.

SPELA

* Maintenance of water flow involves instream
flows and environmental flows and may require
appropriate controls.

* An ecosystem related approach should not be
limited only to watercourse mainstream or
tributaries; it should also incorporate terrestrial
and marine environment interaction; promote
health of the entire ecosystem; and actively
involve watershed management authorities.

SPELA

UN Sustainable Development Goal 6:
Access to Water and Sanitation

¢ Clean, accessible water for all is an essential need of the world.

There is sufficient fresh water on earth to achieve this. Due to
bad economics or poor infrastructure, millions of people, most
of them children, die from diseases associated with inadequate
water supply, sanitation and hygiene.

Water scarcity, poor water quality and inadequate sanitation
negatively impact food security, livelihood choices and
educational opportunities for poor families. Drought afflicts
some of the world’s poorest countries, worsening hunger and
malnutrition.

By 2050 one in four people is likely to live in a country affected
by chronic or recurring shortages of fresh water.

SPELA

Sustainable
Water
Resources
Management
(SWAM)
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* Right to use water involves comprehensive
permitting with continuing review; strategic
counseling, crisis management, creative dispute
resolution; and enhanced relations with
stakeholder and community groups.

* Protection of water resources and prevention of
water degradation includes addressing non- point
sources of pollution on a national, regional and
local basis; land use controls; integration of water
and land management; and regulation of
interbasin transfers.

SPELA

To move toward SWD, freshwater should be
managed in a holistic manner, or in other words -
an ecosystem approach.

“Management of water resources is holistic when it is
done on a catchment or drainage basin basis. This
includes both land and water resources, since land use
can have significant impacts on freshwater and related
ecosystems.... Thus water legislation should provide for
a holistic, ecosystem approach to the management of
water....”

Steve McCaffrey and Greg Weber — GUIDEBOOK FOR POLICY AND LEGISLATIVE DEVELOPMENT
ON CONSERVATION AND SUSTAINABLE USE OF FRESHWATER RESOURCES (2005)

SPELA

Research Trends in Selected
Prominent Journals

Aims and Scope: SWAM

This peer-reviewed journal explores wide-ranging
developments and challenges in pursuit of practical,
sustainable water resource management; and

Addresses a broad range of topics in water resources
management;

Covers geopolitical and socio-economic effects and
constraints;

Includes such topics as natural and man-induced
contamination of water resources, surface and ground water
interaction, managed aquifer recharge and storage ;

Addresses water resources management, sustainability of
water resources, ground and surface water quality and
quantity, water use and reuse, surface and ground water
interaction, aquifer recharge, storage and more.

SPELA
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Aims and Scope - CAEV

* Examines and provides a forum for all aspects
of carbonate and evaporite geology;

e Provides a forum for the exchanges of ideas on
all aspects of carbonate and evaporite geology;

* Includes origin and stratigraphy of carbonate
and evaporite rocks and issues unique to these
rock types;

» Karst weathering phenomena, engineering and
environmental issues, mining and minerals
extraction, and caves and permeability.

SPELA
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6.2 Altmetric Top 10 - 2017

How is the Altmetric score calculated? The score is a weighted count

‘Source: COUNTER Reporting |

s67

the reporting period
‘Business Warehouse

@ Springer
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The score is a weighted count of the different sources (newspaper stories, tweets, blog posts, comments) that mention the paper.

Why is It weightedi? To reflect the relative importance of each type of source. It's easy 10 imagine that the average newspaper story is mare likely
o bring attention to the paper than the average tweet. This is reflected in the default weightings.
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Aims and Scope (EES)

¢ Environmental Earth Sciences is concerned
with interaction between humans, natural
resources, ecosystems, special climates or
unique geographic zones, and the earth.

* Major disciplines include: hydrogeology,
hydrochemistry, geochemistry, geophysics,
engineering geology, remediation science,
natural resources management, environmental
climatology and biota, environmental
geography, soil science and geomicrobiology.
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4.2 Top 10 Full-Text Article Requests 2017 (all publication years)

Article Requests
2017
B

with nitrate in arid region:  Salah Abdesselam
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Mineralogical and geochemical analysis of Fe-phases in drill-cores from the

Original Paper 70 2013 2,337

case study of southern Hodna (Algeria)

Monika Kasina et

Triassic Stuttgart Formation at Ketzin CO2 storage site before o Original Paper 76 4 2017 2,045
oz el g
Er tal ds dati t rid study fr Mushtak T. Jabb:

nvironmental degradation assessment in arid areas: a case study from ushtak T sabbar e o
Basra Province, southern Iraq Et al.
Energy storage in the geological subsurface: dimensioning, risk analysis and
spatial planning: the ANGUS# project AV inaKabuth etal.  Original Paper 76 1 2017 1,630
Hydraulic fracturing: a toxicological threat for groundwater and drinking- sirgtC Gordalls Lo @ o )
water?
Impacts of cimate change onstream flow and hydro power generationin L o 0 s o
the Alpine region
Physical weathering of building stones induced by freeze—thaw action: a [ Rueaaeecl | oogareen o e o 1103
Iaboratory long-term study
Aquatic effects of peat extraction and peatiand forest drainage: a

p sediment study of lakes in Central T Kauppilactal.  Original Paper 75 23 2016 1,068

Finland
Optimized extraction of dimension stone blocks S. Mosch et al. Original Paper 63 78 2011 1,060
Analysis of changes in climate and river discharge with focus on seasonal 2. W Kundeewice 0 il o N

runoff predictability in the Aksu River Basin

oocn oo B2

This siide excludes articles with Lnexplained pesks in downioads during the reporting period.
Source: COUNTER Reporting / Business Warehouse.

Environmental Earth Sciences - 2017 Publisher's Report &) Springer

(¢) 2020

46

disposal practices;

« Environmental problems associated with transportation by land,
air, or water;

« Geological processes that may impact biosystems or humans;

* Man-made or naturally occurring geological or hydrological
hazards;

« Environmental problems associated with the recovery of materials
from the earth;

« Environmental problems caused by extraction of minerals, coal,
and ores, oil and gas, water and alternative energy sources;

* Environmental impacts of exploration and recultivation —
Environmental impacts of hazardous materials;

« Management of environmental data and information in data banks
and information systems;

« Dissemination of knowledge on techniques, methods, approaches
and experiences to improve and remediate the environment.
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4.2 Top 10 Full-Text Article Requests 2017 (publication years 2015-2017)

Title Article Type || e
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Abdullaev I, Rakhmatullaev S (2015) Transformation of water management in central Asia:
from state-centric, hydraulic mission to socio-political control.

Aishan T, Halik U, Kurban A et al (2015) Eco- hological resp of floodplain forests
(Populus euphratica Oliv.) to water diversion in the lower Tarim River, northwest China.
Azarnivand A, Hashemi-Madani FS, Banihabib ME (2015) Extended fuzzy analytic hierarchy
process approach in water and environmental management (case study: Lake Urmia Basin,
Iran).

Belletti B, Rinaldi M, Buijse AD et al (2015) A review of assessment methods for river
hydromorphology.

Beskese A, Demir HH, Ozcan HK, Okten HE (2015) Landfill site selection using fuzzy ahp and
fuzzy topsis: a case study for Istanbul.

Chalov S, Jarsjo J, Kasimov NS et al (2015) Spatio-temporal variation of sediment transport in
the Selenga River Basin, Mongolia and Russia.

Gordalla BC, Ewers U, Frimmel FH (2013) Hydraulic fracturing: a toxicological threat for
groundwater and drinking-water?

Hajihassani M, Armaghani DJ, Monjezi M, Mohamad ET, Marto A (2015) Blast-induced air
and ground vibration prediction: a particle swarm optimization-based artificial neural network
approach.

Karthe D, Chalov S, Borchardt D (2015) Water resources and their management in central
Asia in the early twenty first century: status, challenges and future prospects.
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Discover
Water

Discover Water
(DW)

Research Trends
International Societies

International Association of Hydrogeologists

* Scientists, engineers, water managers and other
professionals;

* Groundwater research, management and
protection;

e Has 4,000 members worldwide in 40 countries;
* Worldwide networking;

» Eight specialized research commissions.

SPELA

UN Water Partners

Global groundwater resources are under
increasing pressure due to human activities and
climate change. The UNESCO/IGRAC
Groundwater Overview -

* Showcases the essential issues of groundwater,
* Informs about groundwater-related activities,

* Enhances knowledge exchange and
collaboration, and

* Raises awareness about our most important
hidden resource: GROUNDWATER.

SPELA
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rticlées, continued

Kim H-S, Kim K-R, Kim H-J, Yoon J-H, Yang JE, Ok YS, Owens G, Kim K-H (2015) Effect
of biochar on heavy metal immobilization and uptake by lettuce (Lactuca sativa 1.) in
agricultural soil.

Li P, Qian H, Howard KWF, Wu J (2015) Building a new and
belt”.

Lim LBL, Priyantha N, Mansor NHM (2015) Artocarpus altilis (breadfruit) skin as a potential
low-cost biosorbent for the removal of crystal violet dye: equilibrium, thermodynamics and
kinetics studies.

ble “silk road economic

Ren F, Wu X, Zhang K, Niu R (2015) Application of wavelet analysis and a particle swarm-
optimized support vector machine to predict the displ t of the shuping landslide in the
three gorges, China.

Wu J, Li P, Qian H (2015) Hydrochemical characterization of drinking groundwater with
special reference to fluoride in an arid area of China and the control of aquifer leakage on its
concentrations.

Youssef AM, Pradhan B, Jebur MN, El-Harbi HM (2015) Landslide susceptibility mapping
using ensemble bivariate and multivariate statistical models in Fayfa area, Saudi Arabia.

Zhang J, Zhang Q, Sun Q, Gao R, Germain D, Abro S (2015) Surface subsidence control

theory and application to backfill coal mining technology.
A
SPELA
-

Aims and Scope

Discover Water is part of the Discover journal series committed to providing a
streamlined submission process, rapid review and publication, and a high level
of author service at every stage. It is an open access, community-focussed
journal publishing research from across all fields relevant to water research.

Discover Water is a broad, open access journal publishing research from
across all fields relevant to the science and technology of water research and
management.  Discover Water covers not only research on water as a
resource, for example for drinking, agriculture and sanitation, but also the
impact of society on water, such as the effect of human activities on water
availability and pollution. As such it looks at the overall role of water at a
global level, including physical, chemical, biological, and ecological
processes, and social, policy, and public health implications. It is also
included that articles published in Discover Water may help to support and
accelerate United Nations Sustainable Development Goal 6: ‘Clean water and

sanitation’.
SPELA

IAH Specialized Commissions

* Commission on Groundwater and Climate
Change;

* Commission on Groundwater and Energy;

¢ Commission on Groundwater Outreach;

e Commission on Karst Hydrogeology;

e Commission on Managing Aquifer Recharge ;

¢ Commission on Mineral and Thermal Waters ;

e Commission on Regional Groundwater Flow ;

e Commission on Transboundary Aquifers.

SPELA

GROUNDWATER

OVERVIEW

Making the invisible visible

=
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Climate Variability

As the world's largest distributed store of fresh water,
groundwater plays a central part in sustaining ecosystems
and enabling human adaptation to climate variability and
change. Aquifers have a buffering capacity and they are
naturally more resistant to external impact than surface
waters. Since variability of surface water availability is
increasing due to climate change, strategic importance of
aquifers for water and food security is clearly growing.
(UNESCO/IGRAC)

Governance, Law, and
Transboundary Issues

¢ Groundwater is a common-pool resource and is often
utilized at an individual level regardless of overall
impact on the aquifer because neither use nor impact
are necessarily immediately visible.

e This becomes even more complex when aquifers cross
state or national borders (transboundary). Aquifers
need to be governed through a process of shared
responsibility and participation, information
availability and transparency, and rule of law.
(UNESCO/IGRAC)

Groundwater in Settlements

Groundwater is the main source of water supply in many
cities around the world and increasingly under pressure
due to continuous urbanisation, climate change and
inadequate water management. Groundwater depletion
and land subsidence are serious problems. The pumping
rates in the megacities may be reduced and compensated
by urban rainwater harvesting, rural-urban water
transfers, aquifer recharge with wastewater and similar

Food and Energy

* About 2/3 of all abstracted groundwater is used in
agriculture. Global food production increasingly relies
on groundwater over-abstraction. Groundwater
depletion eventually leads to decline of food production.

* About 1/4 of the energy used globally is spent on food
production and supply, including groundwater
pumping.

* Deep aquifers, as a potential source and a sink for heat,
can play a much more prominent role in the provision
of renewable geothermal energy.

)
O
[mnl
>
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sasters, onflicts and
Human Rights

Aquifers can substitute affected drinking water supplies
in time after catastrophic events, such as tsunamis. Relief
organisations need to know about availability of
groundwater for water supply when settling displaced
communities (after natural disasters and/or conflicts).
Groundwater is often a possible solution for the people
without access to safe drinking water - still more than 600
million. (UNESCO/IGRAC)

SPELA

Groundwater and the Environment

Various kinds of ecosystems depend on groundwater:

* Aquatic - wetlands, rivers and lakes receiving
groundwater.

* Terrestrial - phreatophyte vegetation, either shallow-
rooted in alluvial settings or deep-rooted in arid zones .

¢ Subterranean - limestone formations with karstic
caverns.

e Accordingly, groundwater is an essential part of any
ecosystem-based adaptation measure, green
infrastructure or a nature-based solution.
(UNESCO/IGRAC)

Sanitation, Health and Pollution

* Water-related disease remains one of the major health
concerns in the world. The improvement of groundwater
quality control, in conjunction with improvement in
sanitation and personal hygiene, is the main strategy to
reduce water-related disease.

* Groundwater can be polluted from agriculture, sanitation,
industry and mining, landfills and waste disposals, traffic
and transport and also from chemical processes within
geological environments.

* Regular groundwater monitoring, vulnerability assessment,
protection from point-source and diffuse pollution, and
pollutant removal, are some of necessary actions in
preserving and improving groundwater quality and health.

(UNESCO/IGRAC) -
SPELA

Economics

* Groundwater resources are extensively used in
production processes by large international companies
all over the world. Accordingly, international investors
are being encouraged to share broader societal and
environmental costs of groundwater.

* Understanding the value of groundwater would be an
additional incentive for investors and asset managers to
participate, leading eventually to investment risk
reduction.
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Remote sensing increasingly used for aquifer
management.

Satelite data interpretation for drought and long-term
weather forecasting.

Bringing more real-time reporting data online via web.
Cross-disciplinary training.

Regional, national and international emphasis on
improving water use agreements and best practices.

More collaborative studies among consortium
universities or corporations.

Water as an economic commodity or as a natural right.

SPELA
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Assessing recent hydrological changes and groundwater
depletion under various policy changes and newly
delivered water in the North China Plain

Prof. & Dr. Yonghui Yang

IGDB, Chinese Academy of Sciences

North China Plain is one of the world most
concerned region of groundwater depletion

Rodell et al, 2018, Nature 557

Content

» Problem of groundwater depletion

» Implementing measurements by the government
» What is really happening?

» Will groundwater issues be solved?

Content

» Problem of groundwater depletion

» Implementing measurements by the government
» What is really happening?

» Will groundwater issues be solved?

Center for Agricultural Resources Research
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PROF. DR. YONGHUI YANG

ment After COVID-19, 26-28 January 2022, Online platform

Content

» Problem of groundwater depletion

» Implementing measurements by the government
» What is really happening?

» Will groundwater issues be solved?

0

Groundwater
depletion

Groundwater overuse:
180-200 km3

2004 deep aquifer

Limiting groundwater abstraction

* Largely reduce groundwater use for city and rural
domestic purpose.

* Cutting the plantation of high water consumptive
winter wheat by 50,000-15,000 ha annual with
governmental subsidy.

* Increasing water use from Yangtze River

1. South to North Water Transfer Projects

Middle route: total investment: 208 billion RMB Yuan.
Water delivery: 9.5 billion per year.
Total water delivered : 23 km? to Beijing-Tianjin-Hebei area since 2015.
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wheat plantation

The paradox of irrigation efficiency

Higher efficiency rarely reduces water consumption

By R. Q. Grafton**, J. Williams', C. J.
Perry®, F. Molle*, C. Ringler?, P, Steduto®,
B. Udall, S. A. Wheeler*, Y. Wang?,

D. Garrick®, R. G. Allen™

public-good benefits of increased water | governments spend billions of dollars subsi-
availability, Decision-makers typically have | dizing advanced irrigation technologies, such
not known or understood the importance of | as sprinklers or drip systems (3). Sometimes

inereased IE rarely delivers the presumed ‘ stored for irrigation in the soil) (2). Annually,

Science 24 Aug 2018: Vol. 361, Issue 6404, pp. 748-750
DOI: 10.1126/science.aat9314
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Is ET increasing ?
Evapotranspiration changes:
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Wheat ET is decreasing.

NDVI & GPP changes in four typical regions
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» ET in agricultural regions is still increasing.
» ET in central part of the city is increasing but decrease in
the outside along urbanization.

3. Groundwater ?

ESm, 2004 shallow aquifer === 2004 deep aquifer

South-to-North Water Diversion stabilizing
Beijing's groundwater levels

Di Long® '™, Wenting Yang® ', Bridget R. Scanlon® 2, Jianshi Zhao!, Dagen Liu3, Peter Burek® 4, Yun Pan®,
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But Beijing’s area is only 6300 km?, while Hebei Plain is 81,459 km?2.
13 times of Beijing’s area, water is only 3 times.
Groundwater storage in the North China Plain
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Groundwater Storage Changes from GRACE data for the Hebei Plain
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Precipitation & GWSC Ma et al., Draft paper.

B2 UIRINCY

Simple crop pattern needs large efforts to
remain a sustainable groundwater use.

Table 1 Cropping adjustment solutions according to the three groundwater sustainability targets

Imigation water  Water saving compared with  Target 1: IWR is less  Target 2: IWR is less  Target 3: IWR is less

requirement (mm) cropping pattern Sy, (mm)  than or equal to 187 mm  than or equal t0 226 mm  than or equal to 284 mm
(%) (%) (%)
Shuee 330
Sw 174 156 92 67 31
Su 72| 258 55 41 18
Svwnr 180 150 95 70 31
Suwrw 253 il - - 61

S — 85 34 2% 1

Target 1: Sustainable groundwater use according to the correlation between groundwater and IWR established in this study (annual irrigation of
less than 187 mm); Target 2: Sustainable groundwater use based on 0.2 billion m® (39 mm) of exira water supply. In this case, the upper limit for
imigation can increase to 226 mm; Target 3: Sustainable use of groundwater hes ; SUppiy. Th

upper limit for irrigation can increase © 284 mm

Ren et al, 2021, SERRA

Present wheat plantation decrease, ranging from 50,000 ha to 150,000 ha will not
likely solve the groundwater depletion problem.

Observed groundwater level decline (1975-2020)
in Luancheng Experimental Station.

Groundwater Level changes in Luancheng Experimental Station (m)

1975 1977 1979 19811983 1985 1987 1989 19911993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Conclusions -‘
> Crop adjustment, replacing groundwater by Yangtze
River water for domestic and industrial use, less
vegetation water use driven by urbanization, and
relatively high rainfall is beneficial for regional
groundwater.

»However in the whole NCP, ET is still increasing slightly.

»In general, groundwater decline has been greatly slowed
down, but stabilization looks not yet confirmed.
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Thanks for your attentions.
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Groundwater for
sustainability:
contributions towards
the 2030 Agenda
and the Sustainable
Development Goals

Hans Dencker Thulstrup
Senior Programme Specialist
UNESCO Regional Sciences Bureau for Asia and the
Pacific

Information Classification: General

The case for groundwater

Sustainable groundwater is a key element in global
resilience to climate change, a shield against
ecosystem loss, and a defense against human
deprivation and poverty.

Groundwater underpins irrigated agriculture and
energy production. It supports food security and
economic development. It is essential to the health of
all living things.

...however:

Groundwater provides drinking water to at least 50%
of the global population, and worldwide,
approximately 2.5 billion people depend solely on
groundwater resources to satisfy their basic daily water
needs.

Groundwater is a hidden and vulnerable resource
and is not physically visible, which can make it
difficult for the general population and decision-
makers to connect up with the challenges affecting
this resource. Appreciation of groundwater is not
taught in elementary schools. Many university
programs do not have hydrogeology courses in their
undergraduate curricula. (IGRAC 2021)

UNESCO World Water Development Report 2012

Information Classification: General

Transboundary groundwater
in Focus: progress in Asia
towards indicator 6.5.2

Proportion of transboundary
basin area with an
operational arrangement for
water cooperation

Source: Assessment of transboundary aquifer resources in Asia
Status and progress towards sustainable groundwater
management. Eunhee Lee, Ramasamy Jayakumar, Sangam
Shrestha, Zaisheng Han
Journal of Hydrology: Regional Studies 20 (2018) 103-115
hitps/ol.ora/ eirh

Information Classification: General

TBA STATUS

= = Asia consumes more than 70% of global groundwater;
Hyd ro Iogy - supported growth of the agricultural sector

Ma p Of . = i Many TBAs are vastly exploited, led to the reduction and
Asia 5

B J deterioration of groundwater resources. With increased

e population density and economic development, stress on
shared aquifers is expected to increase further in the future.

= These challenges to likely exacerbate regional conflicts by
countries competing over the limited water resources

= Many activities have been undertaken to develop TBA
Inventories and gain a better understanding of shared
aquifer systems

= Lack of reliable TBA data, particularly for the developing
countries, cooperation in identification, assessment, and
governance mechanisms

has led to the recognition of the importance of TBAs and
the need to cooperate
= Several countries have cooperated internationally by

countries - a significant milestone.
Many developing countries do not have the capacity to

Groundwater Storage Characteristics

e Productivyof Aquier
SongeTipe S| gy ot wenk | carry out groundwater investigation and proper

| o vter , groundwater management practices

o i, B8 = More attention should be paid to establish a link between

hydrogeological knowledge on groundwater management
a practices

Pl 1. Hym ooy Mapof s (Sl 1 00000, mskfid o

Information Classiication: General

Initiatives have been launched to promote the establishment
of legal/institutional frameworks for TBA cooperation, which

establishing TBA institutes and agreements with neighboring

Source: httpsy/doi.org/10.1076/; €jrh 2018 01,004
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SDG 6: Clean Water Al
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prosperity.

The 17 SDGs are integrated—they recognize that action in one
area will affect outcomes in others, and that development must
balance social, economic and environmental sustainability.

Information Classification: General

The challenge

Appreciation of groundwater is not taught in
elementary schools.

Many university programs do not have
hydrogeology courses in their undergraduate
curricula.

Many people do not know that surface water and
groundwater are closely connected, that pollution
of one can pollute the other, that rivers and lakes
derive water from underground baseflow.

Many decision makers do not know that, in
drylands, slight changes in groundwater levels, due
to over-pumping or climate change, can diminish
or eradicate springs and wells.

Many people do not know that an estimated 20%
of the world" s aquifers being over-exploited
(IGRAQ).

In spite of all this, groundwater is closely associated
with human civilizations across the world and
across millennia — a sacred treasure, a prized
resource and a source of conflict.

development-goals-sds
Information Claseibeation: General

INVENTORY OF TBAS IN ASIA

= There are 129 shared aquifers in Asia (2015). The total area
of TBAs in Asia measures approximately 9 million km2,
covering about 20% of the entire region.

According to the global TBA inventory, a total of 38
countries in Asia are identified as having interationally
shared aquifer basins.

Aquifer stress (AQSI)* for Asia’ s aquifers has increased
more than 250% over the last 50 years. For example, Saq-
Ram Aquifer System between Saudi Arabia and Jordan and
Mekong Delta region.

A survey by TWAP (Transboundary Water Assessment
Programme) identified that among 25 TBAs in South,
Southeast and East Asia, only about 50% of the region’ s
TBAs are suitable for human consumption due to showed
serious groundwater quality problems. Notable case, Indus
River Plain Aquifer, estimated about 80% of the aquifer
area within the Pakistan territory is unsuitable for human
consumption as a result of elevated amounts of natural
salinity as well as high levels of fluoride and arsenic. In
addition, Mekong Delta aquifer intensive extraction for
agriculture has led to seawater intrusion into the aquifer.

Information Classification: General

water
flows through all of the
Sustainable Development
Goals

The consequences

The lack of systematic communication and data
information on groundwater is one of the most
significant impediments to its sound management and
governance

This has direct impacts on the contributions of
groundwater to the SDGs. This is particularly true in
the case of transboundary aquifers

)
LEGAL AND
INSTITUTIONAL
FRAMEWORKS FOR
TBA MANAGEMENT IN ASIA

Given the significant role of TBAs in linking hydrological, social,
and economic sectors between neighboring countries, shared
aquifer management should be dealt with by institutional and
legal frameworks

However, across much of Asia, the issues have been scarcely
addressed in international water policy, legislation, and

i
nsitutional instruments Source: httpsy/doi org/10.1016/; €jth 2018 01,004

Internationally shared aquifers (transboundary aquifers or TBAs)
are a crucial water resource in Asia.
They play a major role in providing freshwater resources and

sustaining

socio-economic development.

Efforts have been made towards better management system,
however further improvement is required.

Source: httpsy/doiorg/10.1076/;€jth 2018 01,004
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'," STATUS AND MANAGEMENT OF TBAS IN THE
GREATER MEKONG SUBREGION (GMS)

6 S

SDG target 6.5 calls for countries to
“implement integrated water
resources management at all levels,
including through transboundary
cooperation as appropriate

Twenty-five out of 30 countries in the Central, Eastern,
Southern and South-Eastern Asia region share
transboundary river and lake basins.

SDG INDICATOR 6.5.2

TRANSBOUNDARY WATER COOPERATION

In 2017, river and lake basin data were only available
for six countries within the region, whereas 2017-2020
combined data are now available for 15 countries.

Mekong River is the longest river in Southeast Asia

The culture and livelihood of the GMS countries (Cambodia, Lao
PDR, Myanmar, Thailand, and Vietnam) are closely
interconnected.

These combined data show that there is still a
considerable number of countries where operational
arrangements are lacking. Only six countries out of 25
sharing transboundary river and lake basins reported
having operational arrangements covering 90 per cent
or more of their basin area.

The TBA provides water for drinking, irrigation, and industry and
supporting natural river water flows and associated ecosystems.
Indicator 6.5.2 has been defined as the

“proportion of transboundary basin
area [within a country] with an
operational arrangement for water
cooperation

One significant challenge is high exposure to climate-related

risks (floods and droughts). Strong spatial and temporal

| variations rainfall is not uniformly distributed; about 80% of the
\"{ total precipitation is concentrated during the wet season.

{ s

Aquifer Type/Groundwater
Storage Characteristics

These countries include several of the Mekong River
UNECE and UNESCO were entrusted Basin countries (Cambodia, Lao People’ s Democratic
as co-custodian agencies for indicator Republic (Lao PDR) and Thailand), as well as

6.5.2. Kazakhstan, Uzbekistan and Indonesia.

]
I Pore waterlStrong Fissurepore walerWeak

I Karst water/Strong Fissure water/Moderate

Information Classification: General Fissure water/Extemely Weak

Source: https//doi org/10.1016/; &jth 2018.01.004

KEYS OF SUCCESS

= Focus on the common water
resource
safequard the water resource from
over exploitation.
excellent technical data and
monitoring of the groundwater

THE GENEVESE TRANSBOUNDARY AQUIFER
(SWITZERLAND-FRANCE):
40 years of successful transboundary management

STATUS AND MANAGEMENT OF TBAS IN THE
GREATER MEKONG SUBREGION (GMS)

+ The handing of the admiristrative
and policy aspects of aquifer

The Genevese aquifer s used for the management atthe local level

TBA distribution in GMS: an example

Sap lake serves as a natural regulating reservoi.

The Cambodia-Mekong River Delta Aquifer is shared by Cambodia and Vietnam, with 63% of the TBAs within Cambodia where the Tonle

Due rapidly increasing population and fast economic development, the demand for water resources is increasing, leading to the over-

exploitation of groundwater. This results in groundwater reduction and quality deterioration threatening future GMS water security.

suitable for human consumption, mainly associated with elevated levels of arsenic.

countries; which have restricted the strategic planning of cooperative management.

UNESCO contributes towards several new project proposals to address these challenges

Groundwater levels have significantly declined, while increased salinity has affected freshwater supply capacity.

GMS is vulnerable to seawater intrusion, has experienced occurrence of arsenic pollution. In Cambodia, around 20% of aquifers are not

Limited institutional framework for the co-investigation of TBAs and limited coordination among hydrological databases between the two

supply of drinking water hamessed
from ten wells on the Swiss side and
four on the French side.

During the 1960s and 19705, over-
pumping lowered the groundwater
fevel by more than 7 m

While technical and scientifc studies
were being undertaken to

resolve the problem of over
exploitation, negofiations were being
conducted with various local and
hational authorities n France.

The aim was to engage in a
collaborative effort to fund the work
and to establish a joint water
management system. The agreemerts
signed in 1978 and in 2007 attest o the
success of the joint management

plan.

Presence autonomy tolocal
authority results in successful
negotiations in the 1970s agreement.
Autonomy makes local authorities
feel at greater ease as signatories,
accountable to their own citizens

+ Theability ofthe canton of Geneva
10 handle transboundary matters
directly
The Canton of Geneva had led the
recharge project and the
management of the stakeholders,
demonstrated ts abilfy to guarantee
optimal groundwater management
over the first thirty years. Experience
has shown that, whereas it might be
necessary to deal with ten different
interlocutors in a project with the
French neighbours, in the State of
Geneva there is usually only one
entity with which to contend,

Information Classification: General Source: hitps;//doi.org/10.1016/j.ejrh 2018.01.004 https//doi.org/10.1016/j.ejrh.2018.02.003

Information Classiication: General

GROUNDWATER MANAGEMENT IN DENMARK

[ Particularly valuable
Valuable
9 Less valuable

Denmark is entirely dependent on
groundwater for drinking water supply.

Factors that support sustainable
groundwater management include:

+ Tradition and history
+ strong knowledge and research base
+ National commitment

Climate change impacts

Transparent regulatory system
Partnerships across sectors
Public and poltical concern and
awareness

+ More precipitation and cloudbursts leading to

groundwater flooding

Enhanced transport of contaminants in soil and
groundwater
Enhanced saltwater intrusion in coastal areas
due 10 sea level rise
Enhanced breaking and leakage from sewer
systems

Challenges include:

+ Contamination from

+  diffuse and point source pollution

+ Over-abstraction and depletion due
to geographically uneven recharge
patterns

+ Impacts of cimate change mmmmmmm—  * Drought leading to lowering of water table and
soil subsidence requiring revised groundwater

o Kaare Jensen 2015 abstraction strategies
oy et 45 + Increased infiltration of rainwater in urban areas

leading to elevated groundwater levels and
potential damage to infrastructure

oo . Serireaa V. S, . (900 10100 00 035 20

20n%20Denmark

Ogroundat
pof

20managements

h.thulstrup@unesco.org

Information Classification: General
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Session A4: Water Management towards Water Security/SDGs

Panelists:

Dr. Thomas Panella

Professor Seungho Lee

Dr. Nguyen Minh Khuyen (Representative: Dr. Pham Van Tuan)
Mr. Somchai Wangwattanapanich

This Executive Panel Session focuses on water management towards water security and sustainable
development. The first presentation was by Dr. Thomas Panella, Director for Environment, Natural
Resources, and Agriculture in the East Asia Department and Chair of the Water Sector Committee,
Asian Development Bank (ADB). The key findings from Asian Water Development Outlook 2020
(AWDO 2020), which is the assessment of national water security across five key dimensions in Asia-
Pacific, including case studies were presented. There are also two reports on water governance and
finance and water security by OECD. The new normal and associated water sector investments for
water security should focus on building capacity and strengthening financial sustainability and building
resilience to absorb shocks and stresses due to pandemics, disasters, and climate change with good

water governace.
Asian WatcrDcuclopmcntDutlook{AWDD}EDZ{} -

ADEB Water Sector --':..'.-.'l'" Fublicatior

n AWDO 2020 Contents
ﬂ 1. Key Dimensions of Water Security (KD}
+  KD1: Household Water Security {rural|
' * KD Z: Econamic Water Security

rl.r ull

Catleak 2020 KD 3: Urban Water Security
KD 4: Enwvironmental Water Security
+ KD 5:Water-Related Disasters Security
‘ 'S 2. Finance and Governance and Water Security
m 3. Palicy in Action = ADWO 2020 Country Cases Studies:
India, PRC, Thailand and Timor-Leste
AWDO 2020 Objectives
= Provide an overview and communication tool on water (,-d—‘?-\' KD1
security for Asla and the Pacific \ %"':‘
* Inform and guide policy reforms and investments
+  Show water security progress - 2003, 2016, 2020 KDS F
% NATIOHAL (S
AWDO 2020 Partners | o
@)OECD WMI Gy @iemaiond o, () o) [N
HSMWLNUWMW ST ARG T EE BN (TSN g o

Figure 1. Asian Water Development (AWDO) 2020 (ADB, 2020)

Professor Seungho Lee from Graduate School of International Studies, Korea University presented
research on water security assessment and the institutional and technical transformations for water
security in South Korea. The research on assessment of water security for Asia includes five key areas:
1) social equity; 2) economic efficiency; 3) resilience to water-related disasters; 4) environmental
sustainability; and 5) government competency. The water sector reform in 2018 in Korea involved the
establishment of The Water Management Basic Act based on IWRM, river basin management,
stakeholder participation, and demand management, and the empowerment of the Ministry of
Environment (ME) with more mandate shifted from Ministry of Land, Infrastructure and Transport
(MOLIT) to Ministry of Environment (ME). In addition, the integrated dam operation in Korea was
demonstrated aiming to avoid socio-economic and environmental impact, minimize and mitigate
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without significant gaps between regions. The water resources management in South Korea is moving
from structural measures and economic growth and industrialization towards non-structural
measures and sustainable development.

Trajectory of Water Resources Management
in South Korea
S
(e
\ e’f"\:L e ——— -
2 o= T
\,(.‘-“( .
o “u
wo®
/ Certainty EEEp Uncertainty
. I « Phenol discharge = River restoration PJTs
x:tl:rr:f;;rll; : in Nakdong Riv%r * Water & Green Growth
. Local water « Ministry of = 4 Major River Project

supply and Environment = Basic Water Law 2018
+ Multi-purpose sarF:iF:a',;ion astablished = National Water Council

dam construction services « Rise of civil & River Basin

+ Agricultural water . Environmental society groups Committees
supply regulations . Isr:é::trai:':ment of water

Emphasis on Economic Movre Attention to Sustainable
Crowth & Industrialization Development
— I
1 |
1970s 1980s 1990s After 2000

Figure 2. Trajectory of Water Resources Management in South Korea (Lee, 2022)

Dr. Nguyen Minh Khuyen, Deputy Director of Department of Water Resources Management, Ministry
of Natural Resources and Environment (MONRE) presented on institutional structure of water
resources management, challenges and solutions towards water security in Vietnam (with Dr. Pham
Van Tuan as a representative). Vietnam has several transboundary river basins with more than 63% of
flow from outside of Vietnam territory. The water use efficiency is quite low. There are pressures from
socio-economic development resulting in increasing water demand and water allocation conflicts as
well as water pollution, impacts from climate change and management issues. To achieve water
security, the plans are to revise the Law on Water Resources, implement IWRM to integrate water
resources management and other natural resources, increase investment to improve water use
efficiency, and strengthen international cooperation.

Mr. Somchai Wangwattanapanich, advisor to the President & CEO, SCG, Vice Chairman of the
Federation of Thai Industries (F.T.l), and Chairmanof Water and Environment Institute for
Sustainability (WEIS) shared private sector perspectives on preparation and plan for water security in
Eastern Economic Corridor (EEC) area of Thailand. The EEC is area-based development in three
provinces: Rayong, Chonburi, and Chachoengsao focusing on investment in health and well-being,
digital, decarbonization, and logistics. Water management towards water security focuses on water
supply, water demand, and water management. Water supply management aims to reduce
vulnerability of scarcity by investment in increasing water supply. Water demand management is to
increase water efficiency using 3R technology to reduce water usage, reduce water loss, and optimize
water utilization. For water management, private sector has engaged with government to share data
and information for planning and operation.

The key recommendations to achieve water security and reduce water insecurity from the Executive

Panel Discussion are effective institutional reform, good governance, building resilience, and
financing.
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ADB and Water Security ADB

2007 — ADB in cooperation with Asia Pacific Water Forum WATER forfrle
embraced Water Security for AWDO

2013 — Developed the first methodology to quantify
National Water Security

2016 — Improved the methodology and tracked progress

Asia
Dew

New in AWDO 2020:

| e
‘s i * Improved methodology

ASIAN WATER

ey Vitee, * KD1 focused rural households
Outlook 2020 * KDS includes risk and resilience DEVELOPMENT
+ New databases (all public) Measuring W OUTLOOK 2016
[ * Finance and Governance STRENGTHENING WATER SECURITY
+ Sections by OECD INASIA AND THE PACIFIC
Launching Noverber 2020

Country Case Studies (Thailand,
Karnataka, PRC, Timor-Leste)

Future Risk Framework (e.g.
climate change, health)

Living AWDO Website
* Ongoing Knowledge and Policy in
ction
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Asian Water Development Outlook (AWDO) 2020 ‘

ADB Water Sector Flagship Publication

| ) e ~ | AWDO 2020 Contents
\ 1. Key Dimensions of Water Security (KD)
* KD1: Household Water Security (rural)
;fj:\;"',:f::u + KD 2: Economic Water Security
Outlook 2020 * KD 3: Urban Water Security
KD 4: Environmental Water Security
* KD 5: Water-Related Disasters Security
2. Finance and Governance and Water Security
| TSP 3. Policy in Action — ADWO 2020 Country Cases Studies:

India, PRC, Thailand and Timor-Leste

AWDO 2020 Objectives

« Provide an overview and communication tool on water
security for Asia and the Pacific

* Inform and guide policy reforms and investments

* Show water security progress - 2013, 2016, 2020

AWDO 2020 Partners

#
& )OECD WMI G @ reraons
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KEY DIMENSION 1 -

RURAL HOUSEHOLD WATER SECURITY

RESULTS:
+ KD1 now measures only rural household water supply and includes 4 sub indicators

- although only a relatively small volume of water, KD1 has huge social and health impacts
KD1 is closely linked with the “for all” principle of the SDGs
The Maldives has made the greatest improvement since 2013 because of their increased access
While their scores have remained low, India, Nepal and Cambodia have all shown strong
improvements in their access to sanitation and Lao PDR has shown the most improvement in
water supply
Most of the countries that have regressed in KD1 were in the Pacific

RECOMMENDATIONS:

«  Aholistic systems strengthening approach is needed and focusing on a single
element will not achieve SDG 6

For example, many countries have comprehensive WASH policies but have
severely inadequate resources (both capital and human resources) to implement
them.

Systems strengthening should specifically include:

~ Better engagement and empowering of socially vulnerable groups

- Addressing the severe shortage of human resources and capacity

- Locally appropriate solutions are needed, particularly in the Pacific

KEY DIMENSION 1

* Access to Water Supply
* Access to Sanitation

* Health Impacts

* Affordability




THA 2022 International Conference on

Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

KEY DIMENSION 2

ECONOMIC WATER SECURITY

RESULTS:
«  Economic water security is a measure of the assurance of adequate water to sustainably satisfy a
country’s economic growth and accommodate economic losses due to water-induced disasters.
Changes to economic water security take years of planning and policy prioritization to achieve.
- East Asia has showed the greatest advancement thanks to decades of policy and investment
prioritization on food and water security.
— Some members in Central Asia also benefit from investments in infrastructure that help
mitigate lower natural water availability.
Most regions have been relatively stable or shown minor improvements since 2013.
Despite limited progress, increasing stress on water resources is shown with declining scores for
countries in each region since 2016, and the greatest challenges in the Pacific Islands.

KEY DIMENSION 2
* Broad Economy
« Agriculture

« Energy
 Industry

RECOMMENDATIONS:

«  Enhance water resources monitoring, measurement and data availability.
Improve water productivity by ensuring that adequate water is available
when and where it is needed.

Apply Water and ensure adequate
storage and distribution systems that can both help mitigate and adapt to
climate changes and sectoral reallocation.

KEY DIMENSION 4

ENVIRONMENTAL WATER SECURITY

=2
=9

RESULTS:
* Majority of countries show only moderate changes in KD4 from 2016 — 2020
- most of these changes were declines
- these countries represented all regions
+ The performance of eight countries improved mainly due to a higher score for the
Environmental Governance sub-index
~ these countries also represented all regions

KEY DIMENSION 4
* Catchment and Aquatic System Health
* Environmental Governance

RECOMMENDATIONS:

*  The health of aquatic ecosystems is under considerable pressure

« It has been difficult to compare countries because of lack of data; remote
sensing products under development will continue to improve
monitoring

There is a risk in traditional/grey infrastructure without environmental
protocols that may boost one dimension of water security while
impacting another; healthy ecosystems are not just something for rich
countries

The twin pressures of short-term human alterations and longer-term
impacts of climate change will affect how ecosystems function
throughout the region

GOVERNANCE AND WATER SECURITY

RESULTS:
T + Most countries have an overarching water policy framework and coordination
information mechanisms in place
+ Limited implementation of water-related policies due to capacity constraints
s and funding gaps

* Insufficient data and monitoring constrains water policies evaluation

%, iy + Limited uptake of water policy instruments to manage trade-offs

% Frameworks. * Limited use of economic instrument to manage water resources
LR *  Limited scope and effectiveness of regulatory frameworks: water services focus

+ Limited uptake of integrity practices and tools

Innovation
RECOMMENDATIONS:
«  Strengthen the implementation and monitoring of water-related disaster
* Adopt water policy instruments to manage trade-offs
+  Adopt water economic instruments to manage water resources and generate
v \ associated sustainable funding

+  Address capacity and data gaps
« Develop further stakeholder engagement in water decision making

. i integrity and y practices across water policies,
ions and governance frameworks

Source: d I jater htm

S ADB with approprite permission.

FINANCE AND WATER SECURITY

POLICY OPTIONS:
* Make the best use of available assets and financial resources
- Enhance the operational efficiency of service providers
- Build capacity for economic regulation
- Encourage connections with central systems when these are available
- Strengthen capacity and monitoring

It is not all about
more money.

* Minimize future investment needs
- Develop climate-resilient plans to future-proof the water sector
- Support plans with realistic financing strategies
~ Encourage policy coherence across water policies and other policy domains
- Manage water demand and strengthen water resources allocation practices
- Develop cost-effective flood risk mitigation strategies

Exploit innovation in line with adaptive capacities.

* Harness additional sources of finance

- Ensure tariffs for water services reflect the costs of service
provision

Consider new sources of finance from users and beneficiaries
Leverage funds to crowd-in commercial finance

KEY DIMENSION 3

URBAN WATER SECURITY

RESULTS:

KD3 primarily measures safely managed and affordable water and sanitation services in urban
and informal settlements to sustainably achieve desired, (and ideally agreed), outcomes

5 countries Nascent — 4 in the Pacific (Marshall Islands, Micronesia, Nauru, Papua New Guinea)
and 1 in South East Asia (Timor-Leste), in total 1. 7 million people in urban areas

Despite major investments, level of urban water security has remained about the same in the
period 2013 till 2020 due to urbanization. In total 600 million urban people still do not have
adequate access to water supply and sanitation services.

« Access to Water Supply
* Access to Sanitation

* Affordability

« Drainage/floods

* Environment

RECOMMENDATIONS:

Increased attention on Pacific and South Asia including affordable water supplies.
View wastewater, stormwater, and rainwater as a resource

More integrated solutions and leapfrogging opportunities

Improved attention to future risks and management of issues including urban
growth, water, water ion (and effici , energy use costs,
climate change

Improved management of data and information, including systematic updating and |
improve monitoring and evaluation

Future AWDO editions could benefit from more precise urban definitions, clarity
on informal settlement inclusion and quantification of “future security” risks

KEY DIMENSION 5

WATER RELATED DISASTER SECURITY

RESULTS:

5.

tofd

it most
‘* Water supply and sanitation tariffs are under-utilized, although

KEY DIMENSION 5

« Climatological risk / drought
* Hydrological risk / flooding
* Meteorological risk / storms.

Water-related Disaster Security is a national-level assessment of risk to water-related
disasters—comprising Climatological (drought), Hydrological (flood), and Meteorological
(storm) risks—based on assessments of the scale of the hazard, the exposure, the
vulnerability, and the capacity of the nation.

Capacity across Asia-Pacific has increased slightly while Vulnerability has decreased slightly
from the first reporting of KD5 in 2013—both are signs of progress

The East Asia region has shown the most progress in reducing Risk recently while the Pacific is
the most challenged by Water-Related Disaster in recent years

Drought is the most prominent Risk out of the three Hazard categories across Asia-Pacific

RECOMMENDATIONS:

* Enhance international efforts for standardized data collection of disaster
impacts, in particular, gathering gender-disaggregated data

Promote a gender-responsive approach to disaster risk reduction and climate
change adaptation

Adhere to international agreements like the Hyogo and Sendai frameworks
and promote cooperation in reducing the risks of water-related disaster

FINANCE AND WATER SECURITY

PROJECTED INVESTMENT NEEDS:
« Water supply and sanitation
= Most countries will need to allocate between 1 and 2% of GDP to invest in water
supply and sanitation infrastructure over the period 2015-2030
- Outliers: Afghanistan, Nepal, Pakistan, Timor Leste
Flood risk exposure
- Afghanistan, Bangladesh, Cambodia, Kyrgyz Republic, Tajikistan and Viet Nam may all
have flood risks exceeding 6% of GDP in 2030
Irrigation ion and efficiency imp
- Growing populations
- Changes in dietary preferences
- The effects of climate change

Driven by:

SOURCES OF FUNDING:

*  Public taxes are the main source of finance for water-related
infrastructure

Official Development Assistance remains a low share of investment in
water infrastructure and may not be targeting those countries who need

affordability acts as a barrier in selected countries

CASE STUDY: KARNATAKA, INDIA AWDO KD:
cawmi: -
|

_ ) Water
India's NITI Ayog developed a Composite Water Resources
Management Index (CWMI) . Availability
ACIWRM applied AWI?O methodology for AWDO KD: 5 Climate AWDO
Karnataka state (province) and mapped CWMI cwMmi: - —  Change Water KD: -
indicators against AWDO indicators Adaptation Governance CWMI: 9
Index was very handy to shape the new State
Water Policy - articulating several aspects of / AWDO
water sub-sectors with priority AWDOKD:4 _ protection of WATER [ Water KD: 1
Karnataka started streamlining data collection CWMI: - Ecosystems SECURITY | Conservation cwmi:
and setting up a database (KWRIS) for easy 1,234
compilation of water security index \
Will explore to compute at river sub-basin level
and district (sub-provincial) level and adapt the AWDO KD: 4 Wastewater W Use — AWDOKD:1,3
index further for local realities CwMmL: 8 Treatment and aterUse CWMI: 7,8
AWDO exercise was a good tool/opportunity to Reuse Water

€

Productivity
|
AWDO KD: 2
CWMI: 5,6

galvanize all departments/agencies for IWRM
A separate detailed report is published as
Karnataka Water Development Outlook
(KWDO)

4o ADB with approprite permission.
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Water Sector Assessment in the Yellow River Basin - ADB Technical Assistance Investment Roadmap Developed Throughout the Basin Using AWDO Methodology

18 indications in five key dimensions were selected for this assessment based on AWDO methodology the TOR of this project,
it i i . P - . " | Project Distribution
the characteristics and problems of Yellow River basin and referring to ADB indications for similar purpose. Following the funding Water ecological protection .
principles of ADB, 16

Indicators of ADB Indicators for this assessment i § i Water environment treatment
recognizable projects with —
KD1: Water Supply Securi o .
- = er Supply Security highlights were selected out Flood control and disaster alleviation
Key Dimension 1 : ::;':‘:‘;::;’:‘::‘:ﬂ’:‘;‘:m of the 33 projects Economic and centralized water utilization
T * Wty rm.um.‘,m..nmmm@ recommended to be funded WV Integrated river basin management
 unolf regulation apacity / ° by ADB during the 14t Five-
© Dexelopment and utlation e of sficevater @ )
/\, KD2: Economic Water Security year Plan. The estimated
K;:::::R’-N'mﬂ Disaster n Q W% oot orrer cstaibotoiniothe total investment of such 16
® Flood loses o GOP rato ( | | | projects distributing in the 9

© Grinyieldper m3 of water
@ Industria added value per cubic meter of water provinces/regions in the
Yellow River Basin is CNY

@ 23.9 billion,
K03:Ecoloicl Watr Securiy

‘@ Ecological basi flow guarantee ate of important

|

® Rate of important reach management though
flood prevention works \

@ Warning & forecasting and dispatching n)uTze

‘® Proporton ofareasaffected by crought

KD4: Environmental Water Security

® wWater quaficaton rate of impertant water
function zones ® Water and sol conservation rate

© Wastewater and sewage restment ate Ecaogicalheathindex of importan ers nd
o
1w . A © Highwater qualty ae ofmportant
17 indicators in five key dimensions ey auatty > . . N .
18 indicators in five key dimensions

The New Normal and Associated Water Sector Investments

3% Increased and more inclusive WASH and wastewater infrastructure and service delivery targeting the poor and vulnerable in low-
income ities and informal 5 ized and ity-specific WASH service delivery

3 strengthening linkage between WASH and health: enhance support towards behavioral change to ensure public health is improved not
just service delivery and based epidemi Iti approach. a l l 0 l I

3% Acceleration of the digital utility: (i) reliable and effective high-level and digital solutions and technologies for monitoring and
operations, including automation and remote-control to ensure service delivery; (i) automated billing systems, cashless (mobile),
E-commerce to increase revenue collection; and (iii) improved communication with customers

¥ Building capacity and strengthening financial sustainability of water service providers and support tariff reforms and operational
efficiency to strengthen financial health. Emergency funds and financial assistance to maintain operations.

¥ Increased safe and resilient water service provision — robust and integrated safety and emergency plans,
crisis management and preparedness, use of personal protective equipment (PPE) for workers

tpanella@adb.org

3 Building resilience to absorb shocks and stresses due to pandemics, disasters, and climate change by e.g.,
implementing holistic approach in improving service delivery and public health across water supply,
sanitation, flood and solid waste management and solid waste management at city level.

3 prioritize resumption of critical capital works and infrastructure maintenance and inspections. More
resilient future infrastructure designs to withstand shocks and minimize operations and maintenance
eds.

rsification and localization and of supply chains to ensure availability of necessary inputs.

% Trrigation and drainage modernization, diverse crop mixture, food production closer to the markets
(e.g., urban farming), focus on internal markets and resource reuse, import substitution.

k- green and nature-positive recovery: design green infrastructure investments, green jobs.
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Introduction

» Research Purpose
« Conceptualization of water security
« Assessment of water security for Asian countries
» Good practices from South Korea: institutional & technical
transformations for improving water security
« Rationale & Background
« Complex challenges in water resources management < the need
to avoid water insecurity & to enhance water security in society
» A useful framework to assess water security in Asia
» Good practices for countries with water insecurity

Concept of Water Security

Asian Development Bank’s 5 key dimensions for water security

Key Dimensions of National Water Security

Gz —
+ Climatologcal isk - drought s
*Eydrologeai sk - floodr + Access to water supply
Reteodogarnk Roms *Recess o sanitation

e impscts
Rty

1) Household water security: access to
piped water supply & improved
sanitation and hygiene

2) Economic water security: agricultural,
industrial, energy and impacts on
broad economy

National 3) Urban water security: water supply,
) sWatgr wastewater treatment, drainage/flood &
s “'ééi:ﬂ::? ecurity, river health
N ntonmentt 4) Environmental water security: river
health, hydrological alteration &
environmental governance
5) Resilience to water-related disasters:
floods & windstorms, droughts and
storm surges & coastal floods
Source: ADB (2020)
y .
Korea’s Water Security
Integrated Cross-cutting
Water Clean water supply policy &
Resources projects
Management
Good quality of
water
N Safe from water- Institutional
Resilience related disasters utiona
against water aggravated by settings &
related climate change coordinating
disasters mechanisms
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Concept of Water Security

Definition of UNESCO-IHP (2012)

- The capacity of a population to safeguard sustainable access to
adequate quantities of acceptable quality water for sustaining
livelihoods, human well-being, and socio-economic development,
for ensuring protection against water-borne pollution and water-
related disasters, and for preserving ecosystems in a climate of
peace and political stability
Major components

- Adequate water supply, safeguarding a good quality of water,
protection from water-related disasters and water-borne diseases

- Ecosystem protection & the roles of sound water management for
SD

Concept of Water Security

Definition of water security in the Korean context

- To ensure access to clean water for human beings &
ecosystems and cope with water related disasters

- Recognition of water supply, water quality control, safety
from water related disasters and water for ecosystems
Major principles

- IWRM, including river basin management

- Cross-cutting policy & projects

- Resilience against Climate Change induced water events

- Institutional settings & coordinating mechanisms

Assessment of Water Security for Asia

5 key areas: 1) social equity; 2) economic efficiency; 3) resilience to water-related
disasters; 4) environmental sustainability); and 5) government competence

Social equity: basic water services for human dignity, i.e., clean water and
adequate sanitation services

Economic efficiency: effectiveness of water use in agriculture and industry

Resilience to water-related disasters: to construct and operate dams,
embankment or reservoirs and related systems and regulations

Environmental sustainability: to restore water-related ecosystems and promote
economic regulations such as burdening environmental costs for pollutants and
paying for ecosystems.

Government’s competency: strengthening institutional aspects, e.g., water
resources planning and management, institutions, and organizations, and
ensuring democratic political decisions, the progress of policy establishment and
enforcement, and a social system
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Core A;ea 1.

-

Water
Security

Economic
Efficiency

Water Security
Assessment
Framework
Resilienceto

water-related
disasters

Government
Competence

Environmental
sustainability

Water Sector Reform 2018 in Korea

Overview of water resources management

- Large dams (multi-purpose): 1) water supply for
industries; 2) flood prevention (typhoons); and 3)
hydropower = 20 multi-purpose dams

- 17,000 dams for irrigation as of 2018

- Multi-regional water supply systems

- Water quality control in the Four Major Rivers (Han, Geum,
Nakdong, Youngsan-Sumjin)

- More attention to ecosystem services since the mid-
1990s after phenol discharge in the Nakdong River

Multi-Purpose Dams: Total Capacity of Reservoir
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ks Seomjin-River Imha Miryang ko

Junam Namgang Gunwi 2

500 AN Boryeong 2000 2
Junam-Regulation , JangHeung || Gimeheon-Buhang 3

i Buan Hosnawsong ‘ X Bohyun Mountain | @

Ee - - T =

1965 1973

Ministry of Land,
Infra & Transport

~ Water supply &
development,
Flood control

1977 1981 1986 1989 1992 1992 1993

Completion of Multipurpose Dam

1996 2000 2001 2002 2003 2006 2007 2012 2014 2014
= Total Capacity of Reservoir
——The Cumulative Amount of Reservoir

L Name of Multipurpose Dam

Water quality
control, Local
water services

Water
Management

Ministry of Knowl A e supervision | F k
edge & Econom - ramewor
g U Competition, Local Authorities .
Ministry of Food, '"ef:\f':;t'ge’rgve" prior to 2018
Agriculture & discrepancy of Public water
Fish standards, companies

Ministry of Public
Administration &
Security

Top-down decision-

making

Environmental
NGOs
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Assessment Result of Water Security Index in Asia

Core Area 1

CoreArea2  CoreAvea3  CoreAread  Corereas

Bangladesh
Bhutan

Brunei Darussalam
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South Korea
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Thailand
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Viet Nam
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Four Major Rivers in South Korea

Geum ceessssenccuroass.
River ;
Gwa.ngu
Yeongsan );/
River LS

Han River

** Nakdong
River

Source: MOLIT (2011) The Four
Major River Restoration Project
& its implications to the Chao
Phraya River

Multi-Purpose Dams

Data Installed Enterprise Effect
Total Active N v’ W
River | Multipurpose |Basin Area N Capacity of | Capacity of| Capacity o Flood ater Construction
N Height | Length n . Power Supply N
Basin Dam (km?) Reservoir | Reservoir y Control o Period
M mittion ) | mitlion m) | S2UO™ | nittion my | (Million
(Mw) m'/year)
Soyang 2,703 123 530 2,900) 1,900 200) 500] 1,213
Han-River Chungju 6,648, 97j 447, 2,750] 1,789 412 616 3,380
200 483 203 86.9) 7371 13 9.5 119.5]
Andong 1,584 53{ 612 1,248] 1,000] 915 10| 926
Imha 1,361 73| 515 595 424] 51.06 80| 591.6
Hapcheon 925 96| 472 790] 560] 101.2 80| 599
Namgang 2,285 34 1,26 309.2 299.7 14 269.9) 573.3]
dong Miryang 95.4 89| 535 73.6] 69.5 13 6| 73|
River Gunwi 875 45] 390) 48.7] 40, 05 31 383 X
Gimcheon-Buhang 82.0 64 472 543 42.6 0.6 123 363 "02"14
Bohyun Mountain 3261 58.5) 250 221 17.88 1.414 3.49| 1487 "10"14
Guem- Daechung 4,134 72| 495 1,490) 790) 90.5] 250 1,649 "75-"81
River Yongdam 930) 70 49g] 815 672 26.2 137] 65043 9006
Seomjin-River 763, 64 3442 66| 370 348 32 350 6165
Seomjin- v
Rrver Junam 1,010 58 330 457, 352 1.44) 60) 270.1 8492
Junam Regulation 1346 999  s62.6] 250 210 225, 20 2187 8492
Buan 59) 50 282 503 356 0.193) 93 350 "90"96
Others Boryeong 163.6) 50 291 116.9) 108.7] o.7(ﬂ 10 106.6] 9000
Jangheung 193, 53 403 191 171 0.5 g 1278 "96"07

ME, MOLIT,
MAFRA, MOIS §
& MOTIE

‘/I

KHNP

Public Water Pi
Companies

National Water
Council v.

4 River Basin
Committees

»

Local Authorities

."

Water
Management
Framework

~since 2018

— !

ME: Ministry of Environment

MOLIT: Ministry of Land, Infrastructure
& Transport

MAFRA: Ministry of Agriculture, Food &
Rural Affairs

MOIS: Ministry of the Interior & Safety
MOTIE: Ministry of Trade, Industry &
Energy
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Water Sector Reform 2018 in Korea

» Basic Water Law 2018
* Principles: IWRM, River Basin Management, Stakeholder
Participation, Demand Management
» National Water Council & River Basin Committees
* IWRM Plan & River Basin Plans
« Empowerment of the Ministry of Environment
« Reflection of growth-centered water policy
» More mandate shifted from MOLIT to ME due to political
bargaining
« Voices accepted in favor of fundamental environmentalism

Integration of Dam Operation in Korea

Re-evaluation of existing dams

e T
9 Assessment of
Flood Control Capacity
Water Supply Storage

Assessment of
\ e | Water Supply Capacity

Opportunities

—~

e Temporary use of storage allocated for future conservation purposes and sediment

e Seasonal use of flood control space during the dry season and for the multi use space
e Reallocation of flood control or water supply space

e Modification of reservoir operation (hydropower) plan and the method of regulation

e Elevating existing dams for an increase of storage capacity

e Use of water supply storage not under contract

Towards the integrated dam operation in Korea

m Shallenges anead

Adequate & effective assessment of  «
dams in the Han River Basin

Socio-economic aspects

Assessment Technical aspect: single/joint operation

Adequate & effective management pl
ans & processes

Transfer of dam ownership

Management .
Consignment management

Stakeholders

Effective stakeholder engagement Communication & consultation for good

Engagement governance
Socio-economic & environmental imp .
Expected acts avoided, minimized & mitigated ::E:z:zzg :‘Ilg?edrcszntrfl cC:p:giltty
Outcomes without significant gaps between reg Ihaieesed Iele oagry enperati\(/)n
ions ydrop g

e Towards a water-secure society
» Various dimensions of water resources management
- Water security assessment = disclosing the risk of
water insecurity & unlocking the potential for int’l
cooperation, i.e., in Asia & the Pacific
» Good practices of South Korea
« Water sector reform: the institutional path to water
security

» The integrated approach to dam operation = linking
dams with dams for sustainability in river basins
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Water Sector Reform 2018 in Korea

 Challenges

« Basic water law as a foundation for a further
institutional reform

« Launch of river basin management & stakeholder
participation

- River basin management as a basic unit for water
resources management, not administrative boundaries

* More responsibilities given to one ministry = more
coherent & efficient planning & management expected

* More emphasis placed on eco-friendly policies instead
of construction & development-oriented policies

Imjin River Basin /\;’>’
Basin Area 8,117k / <
River Length | 255Km
Administrative Districts : Gyeonagi-do zﬁ
NG et e
£ preosemihisn “ Integrated
Gunnam,e- Hwichew Hyd ro pOWG r
Chuncheondan(%) .
Snckuadlint 5 Han River Basin
; e il Dam Operation
A Fiver Lengh | 42Km in the Han
N\ Sheenapyeonadam {3 o _sco-myeon | mgminitralive Disticts : Seou, Gyeongsi-an,
Jamgegyy(Bridge) ChungcheongBug-do, Gangwon-do Ri
Hangangdacayoleridgel o g ver

@ Munmiak

Han River Flood Control Office
Ve

$ffeangwol
#5ongsan
Dongyeongyo(Bridge] &

do
Anseong Stream Basin
Basin Area : 1,655km*

River Length : 70Km
Administrative Districts : Gyeonagi-do

- HPD. b
_KHNP

Trajectory of Water Resources Management
in South Korea

N
<\/$\‘°L‘
N

Certainty

+ Multi-regional
water supply
« Local water

« Multi-purpose

- Uncertainty

« Phenol discharge
in Nakdong River
* Ministry of

* River restoration PJTs
« Water & Green Growth
+ 4 Major River Project

« Basic Water Law 2018

dam construction
« Agricultural water

supply « Environmental

regulations
Emphasis on Economic
Growth & Industrialization

supply and Environment i .

PRy + National Water Council

services « Rise of civil & River Basin
Committees

society groups
« Improvement of water
security
More Attention to Sustainable
Development

1970s 1980s

1990s After 2000



PINH HUONG
BAO PAM AN NINH NGUON NUOC
TAI VIET NAM

Nguyén Minh Khuyén
Phé Cuc truong Cuc Quan ly tai nguyén nudc

Thang 01/2022

Cép
dia phuong

Cdc nganh st dung nudc
MONRE ¥ g 7 ung ¥ ¥
(B¢ Tai nguyén & Méi trwong)
Chiu trach nhiém trwéc Chinh phti moit moc MARD moT
thipe hién quan Iy nha nwoc vé tai (B6 Cong (B6 Xay (Bo Nong (B0 Giao
nguyén nwérc, quan Iy Itu vire séng Thu'anyg)' dw]g) nghigp va théng Vé{l tai)
trong pham vi ca nwéc qUéntIY cha:h || Quan }I‘V ggét tg]énr;’) tQ}JéhﬂdW (c;)ng
He o 3 . cong trinh thuy | | cap, thoat ng tho rinh duwdng
e G ST dién, cac co'sd | | nuée dd thi | [Quényhé | [thu (nudc cho
oieu h.o‘a,lp an bo T:N h san xuét cong thdng cong giao thong)
TG PR AT, nghiép, dich vu trinh thuy [0
g et s | oce
PR P " ho thuy dién, hiép),
-T6 chire thue hién cac hoat dong Ea:g n:);]ié':n :::i["i'c'ep)
diéu tra co’ ban, gidm sat TNN; dlchivu) nong thon

- Thudng tryc HOi dong qudc gia vé
TNN, céc t6 chirc LVS;

- Xay dung co s& die lidu, hé théng
théng tin TNN;

- Cép phép khai théc st dung TNN...

Uy ban nhan dan cép tinh |

—

. HIEN TRANG, THACH THUC POI VOI AN NINH NGUON NUOC VIET NA!
TONG QUAN TAI NGUYEN NUGC

® Tai nguyén nuéc mit
Viét Nam c6 106 lwu vue song véi 3450 séng chiéu dai > 10km.

13 lwu vy s6ng 16N, quan trong (Hong-Thai Binh, Béng Giang -
Ky Cung, M&, Ca, Hwong, Vu Gia-Thu B&n, Tra Khuc, Kén - Ha
Thanh, Ba, Sé San, Sré P&k, Bdng Nai, Mé Cong). Trong d6, 7/1)

LVS lién quéc gia. [

Téng dong chay binh quan nhiéu nam: 844,3 ty m* (8.500 m*ng]
TNN sinh ra trong 1anh thd Viét Nam: 340 ty m® (40,3%).

Dong chay mua 1 60%-80% dong chay nam. Thang kiét
nhét chi chiém 1%-3% lwgng nwéc ca nam. TNN mua kho cl
131ty m?, 54 ty tr trong hd chia (1.920m3/ng).

m%ﬁm;na Nam (tf m3)

HIEN TRANG KHAI THAC SU DUNG NUOC

NHU CAU NUOC
= Nhu cau nwéc 2020: 106 ty m, chiém
11% tbng lwgng nwéc

CAC NGANH DUNG NU'G'C CHINH

N6ng nghiép
Lta: trén 7 triéu ha, gidm DT, SL

= Trdng trot chiém ty trong I6n 66%
0,V
o Chuyén dbi manh tir lda >> ciy c6

Sit dung nwée pam 2
Du lich, dich Méi tru

gid tri cao
Xuét/nhap khdu
Chan nubi tang
Céng nghiép Thuy dién
395 KCN Ién, DT 122.000 ha Khai thc co' ban tiém nang TD

Céng suAt gan 30.000 Mw
Dung tich htu ich 54 ty m3
G6p phan chdng I, cap nwdc

968 CCN, DT 30.000ha
Tap trung: DBSH, DBSCL,
Ddng Nai va Déng Nam bo

NGUON NU'O'C
Chu yéu nwéc mat; NDD méi khai thac 3,8 ty m® chiém 3,5%

D3 xay dwng 96.000 cong trinh KTSDN, trong d6 87.750 CT khai thac nwéc mat
C6 8080 hd chira (8.4%), gdm: 6.785 hd thly loi cé dung tich tir 0,05 triéu m® tré én;
705 hd thay dién; 27.700 céng (28,7%) va 20.250 tram bom (21%)

® Nudée dudi dit

MR. NGUYEN MINH KHUYEN

r COVID-19, 26-28 January 202%(18‘1’%%"""

I HIEN TRANG, THACH THUC POI VOI AN
NINH NGUON NUOC VIET NAM

MOT SO KET QUA PAT PUQC TRONG QUAN LY TAI NGUYEN NUOC
Giai doan 2012-2021

¢ H@ thong vin ban QPPL trong linh vye tai nguyén nwée

= Luét Tai nguyén nwéc 2012

= 09 Nghij dinh ctia Chinh pha

= 02 Quyét dinh ctia Tha twéng Chinh phi

= 32 théng tu hwéng dan ctia B Tai nguyén va Maéi truong

Quan ly t hop tai nguyén nuwéc theo lwu v , coi TNN Ia tai san, la n
Iwc chung ctia quoc gia va phai dwgc quan ly thong nhat.

Diéu tra co ban, chién lvoc, quy hoach TNN

B&o vé tai nguyén nudc (phong, chéng 6 nhidm; hanh lang béo vé ngudn nuéc;
bao vé phat trién ngudn sinh thuy; bao vé cac dong song; bao vé nuéc dudi d:
Khai thac, st dung TNN tiét kiém, hiéu qua va ph
[eVALH

Tai chinh TNN (thué TNN, tién cAp quyén khai thac TNN,...)
Quan hé québc t& vé TNN

g cac tac hai do nwéc

Phan cong, phan cap trong quan Iy TNN

TONG QUAN TAI NGUYEN NUGC VIET NAM

Téng lwong tiém nang khoang 91,5 ty m¥nam (nwoc nhat khoang 69 ty m3nam, nudc man
khoang 22,4 ty m®nam).

Téng lwong nwéc nhat cé thé khai thac khoang 22,3 ty m3/nam, tap trung chli yéu & khu vuc
dong bang thudc cac LVS: Hong - Thai Binh, ha lwu LVS Dong Nai, LVS Ciru Long.

Téng trix hwong nwéc nhat (§ m?)

Téng trix hrong tiém nang (t§ m?)

Cac ving phu cén
NRom cac LVS Bong Nam B&

Nhom cac LVS Quang Ninh
Céi - Nha Trang 1.0,

- Thai Binh
a,'mgamng Ky Cing m 1,2 -—_12

Téng luong tai nguyén nubc dudi dét trén céc luu vuc séng

; IL. HIEN TRANG, THACH THUC VE AN NINH NGUON NUGC VIET NAM

$ Khai ni¢m An ninh ngudn nuée

“An ninh nguon nwéce la kha nang dan $6 co thé dam bao s tiép can bén viing voi
lwng nuéc can thiét va cé chat luong tot dé duy tri smh ké, phuc loi va phat trién kinh
té - xa hoi, nhém dam bao sw bao vé, chong lai cac van dé 6 nhiém va thién tai hen
quan dén ngudn nuéc, va nhdm bao ton hé sinh thai trong diéu kién hoa binh va én
dinh chinh tri” - UN-Water, 2013

Chi s6 danh gia
ANNN quéc gia
(ADB, 2020)

ANNN 14 loai hinh an ninh phi truy&n théng, lién quan mat thiét dén an ninh quéc gia.
Phap luat Viét Nam chwa quy dinh khai niém ANNN, thiéu khung phap ly duoc xay
dung theo cach tiép can quan ly tong hop, da nganh cho ANNN mac du néi ham va
trach nhiém quan ly vé ANNN da duoc quy dinh trong nhidu van ban phap luat khac
nhau. => Khai niém ANNN du kién s& duoc xem xét, bd sung trong qua trinh ra soat, ——
stra doi Luat tai nguyén nuwéc (2022-2023).
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ADB (cac nam 2013, 2016 va 2020) danh gia ANNN quéc gia clia Viét Nam chi dat
mirc bado dam 2/5 va & mirc thap.

NATIONAL WATER SECURITY INDEX OF ADB MEMBERS
I

oMl

s con e Wit
e

By gl b o Ay s Goolrog o KO KGE w5,
e D3 Ok
e 82013 2016 92020

Ngubn: AWDO
(ADB, 2020)

© Ngudn nuée Viét Nam chii yéu phu thude vio nwée ngoai
= 7/13 LVS I&n, quan trong la LVS lién quéc gia.

= 71,7% dién tich cac LVS ndm ngoai lanh thd.

= 63% téng lwgng dong chay clia cac séng tir ngoai lanh thd.

Téng lwong nwéc binh quan dau = 5
ngudi: 8.610 m¥ngwéi/ndm.

Néu chi xét ngudn nuéc noi si\nh, Hang:

téng lvong nuéc binh quan ddu  33%
nguoi: 3.280 m3ngwdilnim. nuac tir

ngoai

40,000 lanh thd
9,000 .
8,000 T

7,000
6,000
5,000
4,000

3,000
2,000
1,000
[

8
Lugng nuéc binh Lugng nuéc binh @
quén Gaungudl  quan 3 ngudl (01 | p1a oo s

sinh) N
tlr ngoai lanh tho

| Mé Céng:
95% nuéc
ttr ngoai
lanh thé

4 Tai nguyén nwée phin bé khong déu theo khong gian, thoi gian

e o TN r—

o e gty i e s

Phéan mua va ty 1& phan phéi TNN mit theo muia trén cac luu vire song

Danh gia so b (B6 TNMT, 2019):

PONG BANG SONG CUU LONG

€ Ha thip nuéc dudi dit va sut lin dét

Myc nuéc dudi dat cac TCN trong ving bi ha
thap lién tuc do lwong khai thac tang lién tuc.

Tri s6 ha thap cla cac TCN thuong mot vai mét;
cac tam phéu cuc bo nhuw tai Ca Mau, Bac Liéu,
Séc Trang, Long An ha thap téi gan 20 m. Ving
c6 mwc nwéc ngadm bi ha thap lon nhat 1a khu
vwe Hoc Mén, Tha Dire - dat tdi 30 m.

+Vung khéng bj lun hodc nang: 9% (2,4 nghin km?)
+VUng lun dwéi 5em: 46% (12,2 nghin km?)
+Vung lun te 5 - 10cm: 32% (8,4 nghin km?)
+Vung lun trén 10cm: 13% (3,4 nghin km?).

00
Nguyén nhan: Tw nhién + Do cdc hoat déng b = = .
= - o . e e 2 00
cua con ngwoi (khai thac nuwéc dwdi dat quéa 0 l =
mirc, xay dung dé thi, céc cong trinh két céu ha s
tng..). Ko Linou s Lo -0 i e gt | [

T ——|
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% B&o cdo vé& an ninh ngudn nuéc sinh hoat va san xuét
(Uy ban KHCNMT ciia Quéc hai (10/2020)
< D& an Bam bao An ninh tai nguyén nwéc quéc gia
(BO TN&MT chu tri xay dwng, trinh Chinh phu thang 8/2021)
< Dy thdo Nghi quyét Quéc hdi vé bao dadm an ninh nguén nudc qudc gia
(Trinh Quéc hoi thang 10/2021)
% Ho so dé xuét stra Luat Tai nguyén nuwéc 2012
(BO TN&MT chu tri xay dwng, trinh Chinh pht 12/2021

0 09 thach thirc vé an ninh ngudn nuéc cda Viét Nam:
Ng! nwéc Viét Nam cha yéu phu thudc vao nwéc ngoai
Tai nguyén nuédc phan bd khong déu theo khong gian, thoi gian
Hiéu qua khai thac, str dung nwéc th
Ap Iwc phat trién KTXH, nhu cau, mau thuin KTSD nuéc gia
tang
O nhi&m ngudn nuéc
Kha n&ng tiép can nwéc sach an toan chuwa cao
Duy tri, phat trién rirng, bao vé& ngudn sinh thiy
Tac dong clia bién ddi khi hau

Pong bing séng Ciru Long - Ngudn nwée chii yéu phu thude vao nwéc ngoai

- 95% téng lwong nuwéc clia DBSCL tir thwong ngudn
song Mé Caéng (Trung Quéc, Myanmar, Thai Lan, Lao,
Campuchia).

Céc hoat dong dap dap, chan dong, chuyén nuwéc, mé
rong dién tich twdi, xady dwng va van hanh cua cac
cong trinh thly dién & cac quéc gia thwong ngudn LVS
Mé Cong la nguy co trwc tiép lam suy gidm ngudn
nwéc chay vao Viét Nam.

« Thwrgng nguon (Trung Quéc): da hoan thanh va van hanh 11
cong trinh thay dién (riéng 02 hd lon Tidu Loan va No Trac Do
¢6 dung tich khoéng 38 ty m®.)

« Phén trung Iwu (Lao va Campuchia): 11 di an thiy dién.

«Thdi Lan: cac dw an chuyén nwéc ra ngoai va trong Iwu vire véi
quy mo lon.

THACH THUC VE AN NINH NGUON NUGC VIET NAM

Pap trén song Mekong

© Hiéu qua khai théc, sir dung nuéc thip

Ty Ié thét thoat nudc cho cap nudc dé thj va nong thon & mirc cao (25%).

= Hé théng cong trinh thly Ioi chi dat 50-90% nang lwc thiét ké khai thac. That thoat
nwoc twdi nong nghiép khoang 30%.

= Hiéu qua str dung nwéc thap. Chi tao ra 2,37 déla GDP/m® nuéc béng khodng
1/10 so véi mie trung binh toan cau 1a 19,42 déla, thap hon Philippin 2,58 USD.

= Hiéu suét s dung nwéc clia cac nganh ndng nghiép, cong nghiép va dich vu Ian
Iwot 1a 0,2 USD/m®, 15,3 USD/m? va 43,5 USD/m?® (FAO, 2018).

® O nhiém ngudn nuéc

[ ®RAUGL wTéL Trungbinh Kém =Onhémngng mO nhiémrétnang

Toan quéc IS AT— 40% 24% -
LVS Coy I 2B 3% 14% o4
LVSNhué - Doy 1IN 1% 7% Core% |
LVS Hng - Thei Binn E—— sz T |
e mmm—— 1% o
- LVSCé-La
| LVSVuGia- Thu B4 SIS 58%. 23% |
| LVHTS Déng Noi IS 53% 7%
Mé Cong (VN)' I — 40% 2% \
% 20% 0% 0% 0% 100% |

|
Ty 1¢ chi s6 chit lugng nudce cac LVS giai doan 2016-2020.

THACH THUC VE AN NINH NGUON NUGC VIET NAM

¢  Ap luc phit trién KTXH, nhu ciu, mau thuin KTSD nuéc gia ting

Dw bao nhu cau nwéc = -

-Nam 2025 khoang 120 ty m®,
-Nam 2030 khoang 122 ty;

-N&m 2050 khoang 131 ty m®
S dyne e nam 2020, Viét Nam B s
' 5 T I I
H

o Ta ool S

1 200, e

= 200, w o

i
f

SR Méom Do ed. TaBen

BingGung-XjCing | 1% | 2%
Hing —ThiiBin 9%
M

G o | o
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Toach Hin W | o

Dbl nhu ciu e nim 2030, Vit Nam
01 truong,
Dulch et 555 \ 5%
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QUAN PIE

B0 TAINGUYEN VA MOITRUONG

Téc dong ciia bién dbi khi hau
= Han han, xadm nhap man (2016, 2019)
= L Iyt (2020)

Sk ik 0 Ut e st s v s

KICH BAN
BIEN BOI KHi HAU

T
Kich ban BDKH 2020:
Nguy co ngap (nwérc bién dang do BDKH
cao 100cm): 13,2% dién tich Dong béng
song Hong, 1,53% dién tich dAt cac tinh ven
bién mié&n Trung, khodng 17,15% dién tich
Tp. HS Chi Minh, 47 29% dién tich DBS Clru
Loh|

I11. NHIEM VU, GIAI PHAP BAO PAM AN NINH NGUON NUGC VIET NAM

1. Béo dam ANNN Ia van dé thiét yéu, cAp bach, cip bach trong bbi canh ngudn nuéc

ngay cang bi & nhiém, suy thoai, can kiét truéc tac dong manh mé clia qua trinh phat trién
kinh té - xa hoi, bién dbi khi hau va phy thudc I6n vao ngudn nwéc lién quéc gia.

2. Quan ly tai nguyén nwoc phai théng nhat vé sb luong va chét luong nuéc; gita

nwéc mat va nudc dudi dat; gitba thuong Iwu va ha luu, két hop voi quan ly cac ngudn tai
nguyén thién nhién khac. Tach bach quan ly tdng hop théng nhét vé tai nguyén nuéc vei
lquan ly, van hanh cong trinh khai thac, st dung nwéc.

3. Phai coi san phdm nudc 1a hang hod, khuyén khich, thu hut cac ngudn luc xa hdi,

cac thanh phan kinh té nham nang cao hiéu qua céng tac bao vé, phat trién ngudn nuéc,
lgiam thiéu tac hai do nwéic gay ra va nang cao gia tri clia nwéc.

4. Khai thac, s& dung tai nguyén nuéc phuc vu sinh hoat, phat trién kinh té - xa hoi

phai gén véi kha nang dap tng clia ngudn nudc va bao vé, phat trién tai nguyén nwéc.

5. DAu tw cho bado vé va phat trién bén virng tai nguyén nuéc phai két hop hai hoa giai

phap cong trinh va phi cong trinh, ddm bao higéu qua kinh té - xa hoi, moi trwong va phat
trién bé&n vibng, t6i wu hda ngudn luc phat trién.
6. Hop tac, chia sé loi ich, bdo dam céng bang va hop Iy trong khai thac, st dung, baol

‘vé, phat trién ngudn nwéc lién qudc gia.
\

\ IV. QUAN PIEM, NHIEM VU, GIAI PHAP BAO PAM AN NINH NGUON NUGC

VIET NAM

NHIEM VU, GIAI PHAP DEN NAM 2030

f)

Nang cao nang luc ting phé tac déng bién déi khi hdu va céc rii ro khac
lién quan dén nudc.

Tang cuong dau tw, ndng cap, nang cao chi tiéu dam bao an ninh tai
nguyén nudce trong thu gom, xtr ly nuwée thai va thoat nude.

Téng cuong cac hoat déng nghién ctru, hop tac quéc té, chuyén giao khoa
hoc céng nghé.

Xay dung, van hanh hé théng chi tiéu theo déi, danh gia an ninh tai nguyén
nuéc quéc gia.

Téng cuong thanh tra, kiém tra, tuyén truyén, gido duc, nédng cao nhan thirc
va khuyén khich sy tham gia clia céng déng trong viéc dam bdo an ninh tai
nguyén nwéc quéc gia.

NHIEM VU, GIAI PHAP PEN NAM 2045 >
Hoan thién cac giai phap chinh sach, céc coéng cu quan ly, céng cu kinh té
dé chi dong béo vé, diéu hoa, phan bé ngudn nudc hiéu qua theo cac kich
ban dam bao sé luong, chét luong nwéc dap tng di nhu cdu ste dung nudéce.
Nang chi sé an ninh tai nguyén nuéc quéc gia 1én nhém céc quéc gia dam
bao an ninh tai nguyén nuwdc hiéu qua trong khu vyre.

BO TAI NGUYEN VA MOI TRUGNG
CUC QUAN LY TAI NGUYEN NUOC

XIN TRAN TRONG CAM
O'N!

Nguyén Minh Khuyén
Phé Cuc truong Cuc Qudan ly tai nguyén nudc
Khuyentnn@gmail.com
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Van deé quan trj va nguon lwc

-Chong cheo, glao thoa trong cong tac quan ly gilta cac B, nganh; co
ché ph01 hop yéu.

=Diu tu, bd tri ngudn luc con thiéu can ddi; thiéu kinh phi, thiéu ddng

b, hi¢u qua chwa cao. Kinh phi b tri cho diéu tra co ban tai nguyén
nudce, quy hoach, xdy dung co S0 dit ligu, ... con thiéu va chua dong b
dé giai quyét dut diém nhimg vén dé dat ra.

*Chwa tinh dung, tinh du gia tri tai nguyén nwdrc; lang phi, st dung
nude khong tict kiém, hi¢u qua.

*Chua thue sy trlen khai quan ly tong hop, thong nhit tai nguyén
nuée, thidu cac t6 chirc luu vuce song ¢6 du thAm quyén quan 1y.

*Thiéu co ché, chinh sich khuyén khich, ting cudng xa hdi ho4 linh
vue TNN (phuc hdi 6 nhiém, suy thodi ngudn nudc; quan tric TNN...)

\ IV. QUAN PIEM, NHIEM VU, GIAI PHAP BAO PAM AN NINH NGUON NUOC

VIET NAM

NHIEM VU, GIAI PHAP PEN NAM 2030

)

b)

c)

d)

e)

Hoan thién, déi mai thé ché, chinh séch, co ché tai chinh nganh nuéc theo
huong quan tri théng minh; thu hut nguén luc x& hoi déu tw phat trién nganh
nwdéc va diéu chinh nhu cau st dung nuéc theo hiéu qua st dung nuéc.

Néng cao hiéu qua cong tac quén Iy, gidm sat, béo vé, phét trién, diéu hoa
phan bo tai nguyén nuéc dém bao chi dong ngudn nuée cap cho cac muc
dich sinh hoat va san xuat.

Chi déng ké hoach st dung nuéc trén séng xuyén bién gici trén co s&
giam sat, hop tac voi ca’q quoc gia cé chung ngudn nwérc trong viéc chia sé
théng tin, sé liéu quan tréc, van hanh khai théc ngudn nudéc.

Cai ‘thién, phuc héi céc dong séljg b_i‘suy thoai, can kiét va 6 nhiém, bao vé
nguoén nwéc, bao vé va phat trién bén ving nguon sinh thiy, cac hé sinh
thai ngép nwéc quan trong, dam bao an ninh nwéc cho méi truong.

Tang cuong déu tw, ndng cép, nang cao hiéu qua st dung nudc, chi tiéu
dam béo an ninh tai nguyén nuéc, chi déng ngudn nudéc cho céc nganh,
linh vure: sinh hoat, céng nghiép, néng nghiép, ndng lwong, giao théng va
cac nganh str dung nuwéc khéac.

KET LUAN

€ BO TNMT chiu trach nhiém trwéc Chinh phi thwe hién quan ly nha nwérc
vé tai nguyén nwéc, quan Iy Ity vive séng trong pham vi ca nwdre; chi tri
diéu hoa, phan phdi tai nguyén nwdc cho cac nganh str dung nwéc nhw
thuy dién, thly Igi, cAp nwéc d6 thi, ndng thén, san xuat céng nghiép...

< Tai nguyén nwérc Viét Nam dang d6i mét véi nhibng thach thipc I6n vé an
ninh ngudn nwéc: phu thudc ngudn nwde nwdc ngodi; tai nguyén nwdc
phan b khéng dong déu; nhu cdu nwérc gia tang; 6 nhiém nwéc gia
tang; str dung nwéc Iang phi, kém hiéu qua; han han thiéu nwéc xay ra
thwong xuyén (& Mién trung Tay nguyén va Dong bing séng Clbu Long);
chi tdc ddng manh b&i BDKH; quan tri nwéc chwa di manh.

4 Trong thoi gian t&i BO TNMT sé tiép tuc tham mwu trinh Chinh pht, Quéc
hi ban hanh Luat Tai nguyén nwéc stra dbi bao gdm nhirng chinh sach
I&n vé& quan Iy tai nguyén nwdc nhw an ninh ngudn nwdrc, tai chinh
nwére, X3 hdi hoa nganh nwée dé tao ngudn Iwe cho nganh nwor; ting
cwong hop tac qudc té va cac bién phap quan Iy dé nang cao hiéu qua
quan tri tai nguyén nwéc.
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The new development from Eastern Seaboard to
Eastern Economic Corridor (EEC) Thailand

How private sector prepare and plan for water security
in EEC area Thailand
& Things to be considered and prepared for more security

The Eastern Seaboard of Thailand is home to several industrial
estates, including Map Ta Phut Industrial Estate, whose focus is on
petrochemicals and heavy industries. Petroleum & petrochemicals
in eastern seaboard contribution represent 8% of Thai GDP (36

Purification billion USD) ) . 3

Water Resources —) & Supply =

I g l Future e
The Eastern Economic Corridor (EEC) is area-based development in 3 -
W provinces Rayong, Chonburi, and Chachoengsao focusing on investment i, 6 @ @ Q Q
R " o o theme : Health & Wellbeing, Digital, Decarbonization and Logistics. = o= o &
ater Reuse i lastewater -
Recycling Center Treatment EEC promoted zones for target industrial such as Automation & Robotic, @ O @ @ Ay -7
1 Digital Park, Medical Hub, Bio-Technology etc.in 26 industrial Estates. m e _ 2

Water Management under Water Security / SDGs

Water Grid
Pipeline in EEC

Thailand Rainfall Map ' — o .Wmv..w:::':.:m.wmm
b i Ve ek e
SUPPLY DEMAND WATER « Average rainfall in Eastern part of Thailand 1,000 — 2,500 mm./year.
MANAGEMENT « Connecting Water grid network (492 km.) from reservoirs (High precipitation area) distributed to

demand side areas to ensure water supplyability during uncertainty period.

« According to EEC demand growth, Governement set Water Resource Master Plan (20Y) to construct
new reservoirs which located on high precipitation areas in Chantaburi Province to transfers raw water
3 through network by minimizing water drain out to the ocean. 4

Water Projection” Water Supply — Demand Projection in EEC Supply Projects | Cooperate with Government to expedite water management projects in EEC

e D « Overall project could generate water in EEC 706.2 million m3.
1,200 == Highlight Project in 20 years (Total Investment Cost 1.1 Billion USD.)
1,100 e i .
1,000 rzamilasans
(supply Side Management)
900 oyl 6 Py
o el 7T Do o purand ook
. oo e iolni vrhin s Gofassson
Viwshaduhin ol rmasio s ramatedu el wcomms W o9ns
700 ¥ "
Vinrmwiovshi
56 o catater 2
omfurzvunoviethtn + Wi whéwest omosdo s w2
500 (s
ssvuguniy b w o %
400 D)
oannons SNz
300 &
" 5 " = o
200 S ki ksl Wl eld 1
n
100 mohonn B Eost Woter + monwy
i 3wl e i nun.
o Vi s ;- ) seueil 2
2005 2010 2020, 2030 2040
s R R NE AR R R AP R P SRR EE R E R ERRER = e sevnbvinadubmssny
ISR EEEEREE R EE R R R R R R R R R R R R R R AR R R R R i Girn i) o
WA wimhondman (Desalination) s, SOT5
= Year Current Supply o @271-1062 1062
B Demand Forecast without EEC Supply in next 10 years
B Demand Forecast with EEC Supply in next 20 years 5 6

Demand Projects| Increasing Water Efficiency by 3R technology to reduce surface water withdrawal 3R Projects Sample Project adopting Circular Economy concept to reclaim water

Water Management Strategy « Reduce Water Usage

Factories C ing System

Wastewater

7, -
@ [ & fWater Footprint « Reduce water loss in process

- Optimize water utilization

Reduce water usage by increasing the efficiency of

production processes and products

v Continuously improve the production process to increase efficiency reducing water withdrawal from
natural sources with the expansion of sustainability practices throughout the entire supply chain.

‘ Rainwater

Storm drain
Reused Treated Wastewater

v Install high-quality wastewater treatment systems, and apply the Advanced Internal Water
Treatment Process to reuse treated wastewater and add value in the production processes, (ﬂf‘
instead of discharge. 7

Ponds

Develop the capability of water management personnel g% =/ A=

v Raise the awareness and understanding of the importance of water resources, the social and W @
environmental impact, through training and practice. To cultivate the thinking process,
management, and business development skills.

AW L
Power Plant
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Government Policy & Requlatory :
The National Water Resource Act. B.E 2561(2018) ,

Water
Management
Government Policy & Regulatory

Water Categories & Definition

Water Management Water Management Structure &

Collaboration Management Committee

. . Water Allocation & Usage
Visualize Water Management

Information Water Related Risk (D

10

Water Manag t Structure Visualized water manag t information

To address local concerns in water security, Industrial sector

To Integrated Water Management in EEC Water Grid
participating Water Committee and collaborate with authorities

“Water
Management

Thai Government has estrablished Water Resource Committee to controls water

management policy and set governance structure and Roles & Responsibility in ) . : L .

order to cascade 22 River Basins Committee to implement and manage locally. + Public and Private Sector published water situation in Eastern Area and set risk
warning trigger point with mitigation plan.

http://nationalthaiwater.onwr.go.th,

http://rayong.thaiwater.n

Industrial Sector patici River basin C ittee to c stakeholders in
Water Grid by formal (NWRC - Subcommittee) and informal structure (Water
Warroom Keyman - Eastern).

https:, om/th/C ituationDetails/33:

Local Management
River Basin Commil

Maximize Water Capacity in EEC by collecting precipitation during rainy season.

Balancing water discharge from reservoirs to stakeholders along the year.
(Quantity, Quality and Cost)

Chair : (e
GOVEMOT o frmmrmiwrieiseon 39

[sevmrn - mermersbibermrnge w55 Local | Minulipality

" SUppNSEETATORY e s (e . .
- wommmed jM“ -y « Reduce water drain out to the ocean by pumping and transfer back to
e [T T, reservoirs.
[l — - Prepare Business Continuity Plan in case of drought and flood.
W “Specaist _l « Stakeholders Engagement in EEC. (Agricultural, Household, Industry)
e A
o SEEIONAR aq + Budget & resource for water management. 5
Summary. Key take away for private sector to ensure water security
« To sustain water supply, Industry sector should engage with authorities to visualize water
management information and expedite critical water management projects to complete as plan.
« To optimize water efficiency improvement, 3R concept, capability building to raise up knowledges and
skills along value chain. Furthermore, set up Water Footprint / Water Index to be indicator for Tha n k you
industrial benchmark.
» Collect to balance with certain usage ratio » Consume with efficient
» Prevent any consequence to stakeholders » Wastewater Management
» Reserve to utilize with valuable level and prepare for crisis » Consider cycle of “make — use — return”
13 14
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g @ ‘g’ @ @ = Outline

THA 2022 Internati

Moving Towards Sustainable Water and
Climate Change Management After COVID-19

» Background and Motivation

» Data and Methods

SUE@@F DF@Ughﬁ H@ﬁgﬂ@(@ﬁg over Eagﬁ » Super Drought Hotspots identification
Asia in the Last Decade

Wen CHEN!, Lin WANG!, Jinling PIAO!,
Gang HUANG!, Chakrit CHOTAMONSAK?, Atsamon LIMSAKUL?, and Qiang FU*

» Attribution Analysis
» Conclusions

! Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing, China

2 Department of Geography, Faculties of Social Sciences, Chiang Mai University, Chiang Mai, Thailand
3 Environmental Research and Training Center; Technopolis, Thailand

4 Department of Atmospheric Sciences, University of Washington, Seattle, USA

Background and Motivation Global drought is projected to increase

b) SSP1.

UN 2021 report: The global population affected by drought in the
first 20 years of the 21° century is estimated to be 1.43 billion

Figures
Total number of people affected TPCC AR6
by disaster type (2000-2019) nerent
coherent increases
Humall COSt in projected soil
of dlSasterS moisture drought
410 o 3 5% 18% and vapor pressure
s deficit
1.65 billion | 43 billion', 727million kAR
: H P2 2000-2019
2 S = fK o
Fiood Drought storm [
Voleani iy
I e y ERssuman @UNDRR SR do B 0 W 40 0@ B e 4 0 4 0 dae 4 0 4 e

Vapor Pressure Deficit Soil Moisture (top 10 cm) Soil Moisture (total column)

nted droughts in many parts of the world during the last 20 years Focus on East Asia

® Drought-prone with high vulnerability
® Complex air-sea-land interaction and monsoon climate dynamics

Drought and heat wave
in Russia

Drought in Northeast
Asia

O - Texas and north
Mexico

Drought in =5
Mediterranean

Front

%/ Amazon drought
East African

drought

Monsogon trongh

T —
- Eastward
Australian propagation of MJO

Drought in
e Drought

1| Southeast Asia

droughts in East Motivation and Key scientific issues

» Previous efforts are dealing with the following two aspects separately
® Extremely cases in the recent decade

Extremely cases
recently

Key scientific issues

devastating -
s @ s @) warosrroganne
droughts have not only Lol =

attracted great concerns
from academic sectors SPECIAL REPORT
and local governments

but also United Nations.

® Long-term changes

Long-term context
FAOIWFP CROP AND LIVESTOCK ASSESSMENT
MISSION TO MONGOLIA

Ready fo‘r the Dry.Years

22 December 2017 Building resilience to droughtin South=East Asia

Examples
» Southwest China

B How has super drought changed since 1960 over East Asia and how was the super drought
2006, 2009-2010, 2011, 2014,

2019 in the last two decades compared to the preceding decades?
> Mongoli
2017°ng° " B Where are the hotspots frequently struck by super drought?

» Southeast Asia
2015-2017,2018-2020

B What are the climatic driving factors? To what extent is the super drought governed by

internal decadal variability or long-term trend associated with global warming?
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» Background and Motivation

» Data and Methods

» Super Drought Hotspots identification

» Attribution Analysis

» Conclusions

Data ‘
» Observational Data
Data Variables resolution periods Notes
CRU T$4.04 ]]::;‘p“a“"“' 0.5° 1950-2019 | Used for drought index calculation
Four levels:
GLDAS-2.1 . . o 1948-1999
OLDAS22 Soil Moisture 1 20002019 | 0-10cm. 10-40cm, 40-100cm #1100
200cm
» CMIP6 model data
Experiments Variables periods Notes
PiControl L WD s S0 To derive internal variability range
Precipitation and other | years
10 varia_bles for To derived MME as external forcing
Historical calculating PET 1850-2019 2015-2019 data are obtained from SSP2-4.5
experiments

ethods—SPEI Methods—Super drought indicator

The SPEI at multiple time scales is used to construct super drought indicator

(1) Calculation of the climatic balance :
D; = P,— PET;
(2) Creation of cumulative series at the desired tl[n‘e scale
Dk = Z(pm —PET,.), n>k

i=0
where k(months) is the time scale of the aggregation and n is calculation number
(3) Fitting the D! (during calibration period) to a probability distribution function

Dy 1 Z N
/ fla)de = or / ey
- Vor )

Calculation Specification

» Time scales: 3, 6, 12, 24

> Fitting distribution: Log-logistic

» Reference period: 1960-1999 (40 year)
» PET: Penman-Monteith

» Background and Motivation

» Data and Methods

» Super Drought Hotspots identification
» Attribution Analysis

» Conclusions

Super Drought Hotspots identification

The results based on GLDAS soil moisture at 10-40cm confirm the two super drought hotspots

a 1960-1969 c

1980-1989 e
3 d 2N
i .

2000-2009

Fig: Number of months under severe soil moisture drought

» Wang and Chen et al. (2016) proposed the concept of super drought

‘Wang, L., W. Chen, W. Zhou, G. Huang, 2016: Understanding and detecting super-extreme droughts in Southwest China
through an integrated approach and index. Q.J.R. Meteorol. Soc., 142, 529-535, doi: 10.1002/qj.2593.

Meteorological
Drought

i

Super drought

combination

@ ‘» Hydrological s
“BY meugg,;t L d Reinforce the damage

Agricultural
Drought

severe/extreme

in multiple components of
ter resources

> To detect whether the severe/extreme droughts at multiple time-scales occur alone or in concert.
Super drought: occurs when the SPEI at timescales of 3, 6, 12, 24 months is all below —1.5

Two super drought hotspots stand out in the last decade

region domain
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4 o 9801935 @ 19301550 it I Climate Zone (TCZ) 45-55° N,100-125° E
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Southeast . .
Asian Region h“g;c"‘“" Peninsula13.18° N, 103-107° E
(SEA)
Northeast India (NEI) ~ 23-23° N, 91-95° E

During 2010-2019, TCZ and SEA contribute 40% and
27% of the total amount, respectively, together accounting

/3 of the total.
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Fig: Number of Honths under super drought

Temporal and Seasonal features

(a) TCZ temporal (b) TCZ season
0 N TCZ
°
_ : ® o | O0Enhanced super drought after 2000
g 40 . O 67% in summer and autumn, while
5 - ° only 13% in winter

o i 0

(c) SEA temporal

(d) SEA season

s SEA
20 ° O Recent decade and th_e period around
15 ° 1990 saw the most widespread super
g o droughts
g DO Largest contribution from summer

(34%) followed by autumn (32%)
and then spring (17%) and winter
(17%)

1
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Fig: Temporal evolutions of the percentage area and seasonal distribution
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» Background and Motivation

Precipitation
» Data and Methods

Super

. . . Droughts
» Super Drought Hotspots identification

» Attribution Analysis

» Conclusions relative role of
ation and PET

® The contribution of precipitation: calculated by hold PET as its climatological annual cycle

® The contribution of PET: total effects minus the contribution of precipitation

Relative Role of precipitation and PET Contribution of decadal variability and trend

(a) TCZ, (b) SWC e

- = - : ~
= P-induced = Pinduced ‘/ trend (external forcing) v

W PET-induced W PET-induced
TCZ : 6000 1500 o |
: ) - Precipitation decadal variability
OPET plays dramatic role, contributing 666 - i

41% and 80% in 2000-2009 and Super

contribution of decadal

variability and trend

2010-2019, respectlvely 2000 50D DI‘OllghtS trend (external forcing)
SEA (SWC, ICP and NEI) : 0 o < decadal variability
O PET makes an overall small cr o0 B Dy J
contrbution offess than 20% | [ = v = e
O Precipitation rather than PET is the Statistical-based Method (Primary)
most influential 200 300
O The only exception is noted in SWC 565 CEE}MDAN (Completg E;n»pmcal Mode Decomposition with Adaptive Noise): to separate the long-term trends
for the last decade, with PET making | 100 and internal decadal variability
Wi
’ 100
a half contribution Model-based simulations (For validation purpose)
0 0
D O (D (9O (B (A° D A0 ® O O A0 External forcing: Multimodel ensemble mean for Hist simulation
0007 0% 00 0 o 00107 0 0¥ % o
[EUECLEC LA FCAIC AT LA LN Internal decadal variability: the range between the maximum and mini values across the entire piControl runs

Fig: Contribution of precipitation (blue) and PET (orange)

precipitation-induced super drought: contribution of trend and decadal variability

precipitation-induced super drought: contribution of trend and decadal variability
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» Background and Motivation

Conclusions

TCZ: PET dominates

» Data and Methods ® Super drought hotspots in the

last decade: TCZ and SEA
» Super Drought Hotspots identification TCZ: primarily driven by

global warming induced PET
» Attribution Analysis
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increase 1 3 Toser SEA: precipitation dominates
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" SEA: mainly caused by ‘ % B
» Conclusions 3 ? oy Ao Z
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Wang Lin, Chen Wen, et al., 2021. Super Droughts over East Asia since 1960 under the Impacts

of Global Warming and Decadal Variability. Int J Climatol, doi: 10.1002/joc.7483.

Wang Lin, Chen Wen, et al., 2022: Decadal background for active extreme drought episode in 1960 1970 1980 1990 2000 2010 202

the decade of 2010-2019 over southeastern mainland Asia. Journal of Climate. Under review Thanks for your attel’ltlon!
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% Research Background
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01. Research Background

% Research Background

®A flavor of today’s climate model results

v" Much better than 20 years ago in many respects
*  Much valuable work has been done in the entire modeling chain from climate
to hydrology to impacts assessment
v" However, how well do models reproduce seasonal/monthly/extreme
precipitation?
*  Moments/Interannual Variability, Response to CO2?

©Why We Need Downscaling- Some Justifications

v Even if GCM in the future are run at high resolution there will remain the
need to “downscale” the results from such models to individual sites or
localities for impact studies

v SD are commonly used to address the scale mismatch between coarse
resolution GCM output and the regional or local catchment scales required
for hydrological modeling
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% Research Background
Global > Re-gridding > Bias‘ > Spatiall
Models Correction Downscaling
Upscaling Constructed Analogs
(Aggregation) . . :
Fine resolution Coarse resolution Quantile Mapping (G Hidalgo et al. 2008)
data i data (aw) . .
(Disaggregation) Bias Correction and
Constructed Analogs
(BCCA; Maurer et al. 2010)
Multivariate Adapted
Constructed analogs
(MACA; Abatzoglou & Brown 2012)
Bias Correction with
Spatial Disaggregation
BCSD; Wood et al. 2004)
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02. Methodologies

% Quantile Delta Mapping (QDM) Approach

@ QM does not preserve model-predicted
changes (Maurer and Pierce, HESS, 2014)
© QDM has been widely adopted for bias-

Qsp(t) = 0,95

correction of the climate change scenarios due

to its ability to preserve relative changes in

quantiles over historical future simulations.
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02. Methodologies

% Bayesian Kriging based SD-QDM (Quantile Delta Mapping)

proach for climate‘change assessment jifegiofs with spatse rounid datadetworks

© Kriging can be estimated with approaches such as Generalized Least Squares(GLS), Maximum
Likelihood Estimation(MLE), and Bayesian inference.

© Bayesian inference was applied to quantify the uncertainty of spatial downscaling.

© If the Kriging parameter vector is 8 = (8, 02,72, ¢)", the likelihood function based on Bayes’
theorem according to the prior probability distribution p(6) can be calculated as p(8) =
p(B)p (e (@)p(#)-

@ The posterior distribution p(8|y) requires integral calculation using a computer and can be

estimated using the Markov Chain Monte Carlo.

\ 11(6‘|q [ﬂ 8,0% 7, ply)do’drPde

y : Observed data 4 « p(8) /j‘ 1O pPp(@)d?drds
P(68) - prior distribut ameters ]

p(6ly) <p(y16) - p(6)

0 : Full parameter set

: prior distribution of parameters

| p(y10) : likelihood function of y
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% Bayesian Kriging based SD-QDM Flowchart
( Bayesian Parameter Estimation 1 g 9B
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% Historical Data - KMA

fis with spése Groufid dataetwOrks

nent jifegj

@ The daily precipitation data was compiled from over 92 Automatic Synoptic Observation
System (ASOS) across South Korea, operated by the KMA.

@ Here, daily precipitation data at 60 weather stations with more than 45 years, ranging from
1973 to 2018, were finally selected for the subsequent analysis.

@ In the present work, we explore a seasonal-varying model under the circumstances of high

rainfall variability, without focusing on an annual basis model, in a more general context.

15

74

A novelspatial'downSealing ach forclimateChang

sessment jirfegiofs with spirse eround datadictworks

02. Methodologies

% Bayesian Kriging based SD-QDM (Quantile Delta Mapping)

@ Kriging is a field of geostatistics that can be applied to geophysical data
@ There are various types of Kriging such as Simple Kriging, Ordinary Kriging, Co-Kriging
© We have used the OK, which minimizes the error variance without biasing Kriging

estimation equation.
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02. Methodologies

% Bayesian Kriging based SD-QDM Flowchart

© Can all parameters associated with the spatial downscaling and bias-
correction be simultaneously estimated and interpolated at the desired
points?

© Can the interpolation of the bias-correction parameters be more effective
than the interpolation of the daily precipitation in the context of spatial
downscaling and bias-correction?

© Can a Bayesian Kriging based bias-correction approach effectively
reproduce spatial dependency over a network of weather stations in the

interpolated parameters associated with bias-correction?
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% Climate Change scenario- CORDEX-RCMs
) CCLM (25km)
© The proposed model is applied to climate change scenarios simulated E
by three different RCMs employed in the Coordinated Regional Climate
Downscaling Experiment-East Asia (CORDEX-EA), covering the entire
East Asian areas, including South Korea.
© CORDEX is an internationally coordinated framework with the use of
multiple RCM:s for providing high-resolution climate change
projections.
© 1In this study, the future precipitation simulation for 2006-2100 under
the representative concentration pathways (RCP) 4.5 and 8.5 was used
with the historical precipitation simulation for 1979-2005
©  The Bayesian Kriging based SD-QDM approach was applied to provide
downscaled precipitation at finer scales of about 6.25km, 12.5km and
12.5km resolution for SNURCM, WRF, and CCLM, respectively, which
is typically more relevant as input for hydrological model applications.
16
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% Parameter Estimation and Cross Validation

@ The cross-validated results and their 95%0 credible intervals (shaded region) of the Gamma parameters within a LOOCY
assessment in August.

@ The black-filled circles are the parameters estimated from observed precipitation, while the red-dotted lines represent the
median values estimated from the predictive posterior distribution.

The number on the X-axis represents the gauge code, summarized in the supplementary information.

Shape parameter

Scale parameter

Stations

CRLXKLK

o

Parameter Estimation and Cross Validation

A scasonal-varying model under the LOOCY scheme is investigated, and the model performance

Model performance of the proposed prediction model for both shape and scale parameters in terms of Nash-Sutcliffe
Efficiency (NSE), Index-of-Agreement (IoA), carrelation coefficient (CC) and Root Mean Square Error (RMSE)

]

For the shape parameter, the model showed slightly lower performance in the spring season from February to April in terms of
the NSE
Still, the model predictability can be regarded as “Very good: NSE > 0.7” according to the given criteria suggested by Kalin et

al. (2010), and other performance measures are largely comparable to that of different seasons. For the scale parameter, the

predicted parameters appear o be almost identical to that of the observed, confirming the efficacy of the model.
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% Interpolation of Parameters Using Bayesian Kriging Approach

@ This study further tested the efficacy of the model in effectively reproducing spatial dependency over a network of weather
stations in the interpolated gamma parameters

@ The semi-variogram of gamma parameters estimated from the posterior distributions obtained from the Bayesian Kriging
approach was then compared to that obtained from local estimates based on gauged rainfall data.

@ For August, the efficacy of the proposed model to reproduce the bias-correction parameters while preserving the spatial
variability observed in the historical data-based estimates, where both semi-variograms are almost identical.

@ The semi-variogram dircctly obtained from the interpolated precipitation is significantly biased from the observed one
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Parameter Estimation and Cross Validation

Following the previous step, we investigated whether the grid generated by direct interpolating the gamma parameters can be
more reliable than the grid obtained by first interpolating the observed daily precipitation onto the grid and thereafter
estimaling the gamma parameters over these points

]

The directly i through the proposed Bayesian Kriging approach were then compared

gamma
to the parameters obtained from the interpolated daily precipitation that will serve as a baseline model

Note that daily precipitation was also interpolated by the Bayesian Kriging approach and all the results presented here were
achieved under the LOOCV scheme

@ Itis clear that the proposed model outperformed the baseline model, which is based on the interpolated daily rainfall series
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Interpolation of Parameters Using Bayesian Kriging Approach

@ The relatively large shape parameters are identified in the southeastern regions, while relatively large scale parameter values
are concentrated in the southern coastal area.

@ On the other hand, the smaller shape parameters are mainly distributed in the mid-western region, while the lower scale
parameter values are largely seen in the southern part of South Korea.

@ Overall, the proposed Bayesian Kriging approach is capable of reproducing the main spatial patterns seen in the direct point
estimates of both shape and scale parameters.

v

Gamma parameters estimated from observed precipitation at weather stations (left panel) and gridded parameters (12.5km X 12.5km)

obtained from the Bayesian Kriging approach (median estimates from the predictive posterior distribution). The estimates refer to the

period 1979 —2005
Precipitation shape parameter

Quanile 50%

Precipitation scale parameter
aton

Observation Quantile 50%

126 18 130

% Interpolation of Parameters Using Bayesian Kriging Approach

© Morcover, the Bayesian Kriging based SD-QDM model was compared with the ordinary Kriging approach, which is widely
adopted in spatial interpolation.
The results confirmed that the proposed approach showed better performance to estimate the Gamma distribution parameters

in the context of cross-validation.
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% Spatial Downscaling of Climate Change Scenarios

@ In order to illustrate the usc of the proposed Bayesian Kriging based SD-QDM approach, this work downscaled the historical
and the future daily precipitation simulated by RCMs in the CORDEX-EA Phase 2 for 1979-2005 and 2006-2100.

Historical RCP4.5 RCP8.5

I’ |
> Mean annual precipitation B
compiled from WRF .
(25km % 25km) without
bias-correction A
e
through the proposed
Bayesian SD-QDM

approach J

> Spatially downscaled mean
annual precipitation
(12.5km x 12.5km) from
WRF (25km % 25km)
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04. Results & Discussion

% Spatial Downscaling of Climate Change Scenarios

@ In order to illustrate the use of the proposed Bayesian Kriging based SD-QDM approach, this work downscaled the historical
and the future daily precipitation simulated by RCMs in the CORDEX-EA Phase 2 for 19792005 and 2006-2100.

Historical RCP4.5 RCP8.5
s . By -

> Here, spatial downscaling was done
at the fine grid by interpolating the

pointwise estimation of QDM

SNURCM

parameters onto the different grid
points (or spatial resolutions) of
three RCMs, with a resolution of
6.25km, 12.5km and 12.5km. for
SNURCM, WRF and CCLM.

respectively

CCLM
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05. Conclusion & Euture Works

% Concluding Remarks

© The proposed Bayesian Kriging based SD-QDM approach could apply to various applications

with different 1

poral scales in hydr

to establish a spatial reference field to
compare model simulations against.

© More specifically, the bias-correction and spatial downscaling for other climate variables,
including temperature, soil moisture, solar radiation and wind field, rely on observed variables at
the weather station (or grid points), limiting the full use of climate information obtained from the

climate models.

© Although the proposed modeling framework provides an important basis for the spatial
downscaling of climate model outputs, the variability of precipitation areal reduction factors are
not fully incorporated and explored in this study.

© These aspects will be further investigated in future work.
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04 Results & Discussion

% Spatial Downscaling of Climate Change Scenarios

@ In order to illustrate the usc of the proposed Bayesian Kriging based SD-QDM approach, this work downscaled the historical
and the future daily precipitation simulated by RCMs in the CORDEX-EA Phase 2 for 1979-2005 and 2006-2100.

Historical RCP4i RCP8.5

)|

» Mean annual precipitation

compiled from three RCMs (i.e.,
SNURCM, WRF and CCLM)

SNURCM

without bias-correction

> Here, the historical and the
future daily precipitation are
simulated by three different
RCMs in the CORDEX-EA
Phase 2 for 1979-2005
(““Historical™) and 2006-2100
(“Future”) under the RCP 4.5
and 8.5

26

Sejong Universify Advanced Hydrology Resources Lab;
A novel spatial'downsealing approach for climate‘change assSssment jifegiofs with sparse Grounid datafetworks

04. Results & Discussion

% Spatial Downscaling of Climate Change Scenarios

@ In order to illustrate the use of the proposed Bayesian Kriging based SD-QDM approach, this work downscaled the historical
and the future daily precipitation simulated by RCMs in the CORDEX-EA Phase 2 for 19792005 and 2006-2100.

Historical RCP4.5 RCP8.5
| ~ =

> Relative differences between the

uncorrected precipitation from the

three RCMs and the corrected

SNURCM

precipitation

CCLM
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05. Conclusion & Euture Works

% The key findings from this work are provided as follows:

© We investigated whether all parameters associated with the SD-QDM approach can be
simultaneously estimated and gridded at the desired points within a Bayesian Kriging framework.

© Under the LOOCV scheme, we also found that the directly interpolated gamma parameters
through the proposed Bayesian Kriging approach outperformed the baseline model based on
interpolated daily rainfall, which produced a substantial bias that leads to an incorrect
representation of the probability density function.

© Under these circumstances, the direct estimation of the distribution parameters from the
interpolated daily precipitation for bias-correction and spatial downscaling should be cautious.

© This study further investigated whether spatial dependency over the interpolated gamma
parameters can be effectively preserved.

© The results confirmed that the proposed model could effectively reproduce the spatial variability
of parameters estimated from gauging stations, given that the semi-variogram of the interpolated
parameters estimated from the Bayesian Kriging based SD-QDM approach was almost identical

to that of the local parameters estimated from gauged rainfall data.

30

A novel spatial downsealing approach for climate change assessment in regions
with sparse ground data nctworks
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Responses of Agricultural Water
Management to Climate Change
in Taiwan

Min-der Hung
Director
Irrigation Management Division
Irrigation Agency, COA

Chih-hung Tan
Technology Director
Agricultural Engineering
Research Center
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Climate Change in Taiwan

® Temperature increased 1.6°C in the past 110 years (1911-2020) in
Taiwan, and in recent 30 years, the trend accelerating

® Trend of annual rainfall did not change significantly in the past 110
years. However, less rainfall years increased between 1961-2020.

1911-2020 Temperature Anomaly 1911-2020 Precipitation Anomaly
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Source: IPCC 6" Analysis Report, MOST / TCCIP - 2021

A3

First N O typhoon year since 1964

Average 3.5/year Moty [l 3 (1941, 1964, 2020)

7ly|.ims! 4

Source: CWB (data from 1911-2020)

@ 2021 First crop season
water supply conditions

76% area maintain ‘
irrigation service

e 236K ha using |
multiple source water
supply to maintain
irrigation ————

Terminate irrigation
service in reservoir-
supplied areas

k)
B Irrig. area
M Nolrrig.

74K ha terminate
irrigation in TY, SM,
HC, ML, TC and CN
Management Districts

ment After COVID-1
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Climate and Rainfall -

e The rainfall in Taiwan is approximately 2,500 mm/yr, which is
about 2.6 times of the world average.

¢ Average per capita share of rainwater amounts to only 4,074
m3 per year, which is less than one fifth of the world average.

average annual rainfall (mm/yr) annual per capita share of rainwater (m*/capita/yr)

2480 SsSSSIS Taiwan (ROC) B 4,074

2.360 = 0,320
1,719 C—— Japan i 5114
1170 CEm— India = 3798

1.064 SEENNELL Great Britain 4k 4.415
1,000 CEm—— Italy L s.258

760 Cmmmmmm usAa IS 25.565
750 GEEMEE  France  a® 7,001
g China LS a958

522 W Canada B 167.100
460 WM Australia — 188,550

100 @ Saudi Arabia S 9949
973 &= World Average EEEEESNNNNS 21.796

The Japanese Institute of Irrigation and Drainage *
A Message from Japan and Asia to the World Water Discussion
—prepared for the 3rd World Water Forum |+ 2003 =

#Impact of Climate Change to Water Resource

Extreme = e
rainfall o v
® Extended no rainfall days is M ()

Time

® Extreme rainfall causes more
floods and droughts

harmful to agriculture Extended [
L. no rain -
® Heavy rain increases the days
amount of sand A (=)
transportation in rivers and More
. . sediment
the accumulation in ation

reservoirs

® Evapotranspiration increases
as the temperature rises

# Cessation of irrigation in recent 20 years

® 9 times large scale cessation of irrigation

® Occurred in reservoir water supply
areas, totally 300 thousands ha

Cessation of irrigation Area a
Ye:
(management office) (ha)
18t

2002 SM, HC 14,778

HRfBIK e

LY [

- Z&T
st e
2003 1 TY, HC 27,646 @ EEKE - Emﬁgg W
2004 1= TY, SM, HC, ML, CN 65,385 i [\ /
2006 1 TV, HC, ML 30828 )
2010 1 ML, CN 22,366
2015 1= TY, HC, ML, TC, CN 43,659
o
2018 1 ML 1,175 0T
2020 & TY, SM, HC, ML, TC 19,000 E EesRLLE
|
2021 1= TY, SM, HC, ML, TC, CN 74375 .
sHL2%
Total 299,212 RIIIBEE Q

42021 Taoyuan 3™ District drought response
during first crop season
Supply irrigation water to

avoid 3 consecutive seasons
without irrigation

TY II | ® 2020 15t crop grow upland crop
Area | @ 2020 2" crop fallow

® TY Il Irrigation district,
2700ha, about 1/3 of TY
irrigation management area.

® Located at end of TY main
canal, 56% water from
Shihmen Reservoir, 44% from
river, (25% return use)

® There are 100 ponds in the
area, total storage of 1.527
million tons
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@ Actively store rainwater and surrounding streams to
o Staggered tillage period J adjust agricultural water resources.

@ Before the reservoir is released, give priority to the use of

o Dry ploughing J water storage in the pond for irrigation
o Use Return water J —
o Use groundwater J

Response to Climate Change Response to Climate Change
Staggered tillage period J Dry ploughing J

@ Staggered tillage period to avoid water consumption at

same time, rotational supply water to each farm. @ Adopt dry ploughing
@ Reduce ploughing from 2 to 1 time. with minimum

@ Reduce tillage water depth.

amount of water
@ Transplanting

immediately after

ploughing

Response to Climate Change Response to Climate Change
Use groundwater )

@ Inventory of rivers and regional drainage water sources @ Activate drought-relief wells adjacent to canals for
(21 locations), pumping water to irrigation canals irrigation
¢ Supplementary reservoir water supply . @ Use groundwater only at lack of reservoir, pond and
{gﬁ?}f—/% [ B river water

[ APkEEE
— SElEkHEK
— Y&
W e
B mokes

® Those strategies reduced 2.75 M tons water consumption in
2021 1st crop season, and produced rice crop value up to
NT$1.34 billion.

2021 estimated 2021 2021 Reservoir

800 4 Water consum Reservoir Actual consum h n k 0 u
== o [} is - "
7.16 M tons  authorized "> 3 35 M tons I a y

700 4 4.10M

tons

for listening

Consumption (10,000tons)

AETTURIRC Bt (3] 3% A MR T FR BT 3T P -
Agricultural - Engineering Research Center
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Participatory Water Diversion Project
in Bang Rakam Flood-prone Field

Dr. Chakaphon Singto

Plan and Policy Analyst at Senior Professional Level
Engineering Group, Burea of Project Management
The Royal Irrigation Department: RID, Thailand
chakaphon.singto@gmail.com

160060@R 1R
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Public Service Award

The Best of = > et Di ion 1: P and Organizational C:
o e InsSonisAuldlnvUsLBUGADOUSOL J
Participatory Governance T oRUSo UG oSy 1.1 Background and Problems
in 2021 1.2 Potential of RID to respond to the problems

Dimension 2: Participatory Process

2.1 Implementation of Community-based Project
S esiriflmmi e @ 2.2 Participation Model (Collaborate)

2.3 Roles of Each Sector

dounanugusu
volsdursounaacs

dounladnymfioszuu Gaussgunnsusoms.

> ndussuddousoulumsdaaulo
Sarhy MOU flunuousumnts 2 Tudutatadssaih woRudiinis . . .
e Setrene nEossuin 2.4 Mechanisms to Drive Integration

Dimension 3: Productivity/Results/Impact

3.1 Results of the Project
3.2 Benefits to the stakeholders
Dimension 4: Sustainability

4.1 Lessons

4.2 Policy to Sustainability

Dimension 1: Problems and Organizational Capabilities ‘-“-fn?z mm;‘
E = AT

Participatory Water Diversion Project

in Bang Rakam Flood-prone Field

"Bang Rakam" means “Frustrated community”, mostly paddy field in a lowland between the
J a e Yom and Nan River basins.

| 3960 aua.

5

Bang Rakam Flood-prone Field I

WYY XYL |
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e
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Before the project initiated in 2017, harvesting rice in flood was seen frequently

almost every year. Compensation of more than 3 million dollars per year was
paid to affected farmers.

S v X o ¢ . 8
Ty : nwmansitedeluiuiiguanvasduiney
. ¥ . ¥
Uszaruiunmaziviaugnenn Tudasagelu
Asudifiou Aenau fs ifau ganaw vawnl

a9 e uthaanusiies: e = P, .
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Problems in Bang Rakam Flood-prone Field

lowland area between the Yom River Basin and the Nan River Basin
that converge in the lower area.

Bang Rakam is a repetitive flooded area. The water will come every
year around August.

400 million m3 of water, equivalent to half the amount of water

stored in the Khwae Noi Dam, flooded for 3-4 months between
August and November.

Assumption

If it can be slowed down, the risk of flooding in the
Chao Phraya River Basin will be reduced.

THA
Moving Towards
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Loss on Crop Yield.J a]
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1) relying on local knowledge

* In 2015, a trial of 30,000 rai in 7 villages of 1,467 households
« In 2016, it proposed to adjust the cultivation calendar {309 LaMINsUI I T WALRIASIN S VAR Y

* In 2017, operating in an area of 265,000 rai

2) Participate in by

the way of life

Discussion on adjusting planting calendars and water
delivery plans.

Meetings to clarify, and to understand

Consultations required before the implementation

3) Provide opportunities for farmers to participate in decision-making.

The day of diversion water determined by the community

The agreements decided by the community.

1) Adjusting the cultivation calendar to shift
from affected to beneficiary (Benefit-sharing)
through consultation,

Consultation

Platform

2) MOU of the “Bang Rakam Model Year 2017” project with
government agencies on February 22, 2017.

2 ltermations! Contrence on

Tia 20
g Touss
e Chre Hargemers e COVD9

WYX YT LA |
e

WYX T LR |

2022 nternatons Confrence on
Towards 35

Amvaiohaalan- i Qe

Information Classification: Ge

[ viutommtaniivudirasiiniis %

of water.

for the project

N AL LY

o i
S
i

and to follow
In 2017, 400 million m3

Objectives:

1. Agreement to hold water in the harvested fields:

(Community - RID)

2. Agreement of a new crop calendar and water allocation:

(water users - water users)

3. Agreement regarding the new crop calendar:
(Other government agencies - RID- Community)

1) Farmers affected by the project

* to sacrifice their farming land as a water
retardation area,

* To participate in proposing solutions

+ Set rules and enforce through resolutions at the
meeting

2) Community leaders

+ To propose rules

+ To help organizing participatory meeting

help clarify the relationship From the community's
lack of confidence

Dimension 3: Productivity/Results/Impact

80

1) an agreement accepted by the community in diverting

water into the farmer's fields
2) rules to adjust the cultivation calendar

3) “Bang Rakam Memorandum of Understanding (MOU) ‘

to adjust the cultivation calendar requiring the
integration on the cooperation of farmers to have rules

| 2mie s

3) Reginal RID

« responsible for planning and participation
among the governmental sectors and
‘community representatives.

4) Other government agencies (more than 20

agencies)

* to adjust the rules and policies tailoring with
the project through MOU

5) The 3rd Army Area

* to integrate cooperation between the central,
provincial and local governments in the area
during the project start-up in 2017 to 2018

to the community:

to the country:

Implementing the concept into practices, RID firstly
transformed Bang Rakam field as a water retardant area of
42,400 ha (265,000 rai) for holding massive 400 million ms

RID prepares water storage about 310 million m:to supply

65 Million ms for April
245 Million msfor May-July

WYX XY LET |

Contrence n

THA 2022 rstions
Mg ows
Gl hrg e A OV S

WYX I LR |

T it
e
Wt
6) RID provides.

+ Concept of benefit sharing for solving flood
problems

*  Participatory power to Community

7) The Ministry of Agriculture and
Cooperatives provides

+ policies and supervision.

« Pushing the project into a national policy in
managing water disasters effectively

wumu

¥

farmers can harvest 51.61%

damaged area and compensation decreased since 2018 onwards.

* Save economic areas of the lower downstream areas



THA 2022 International Conference on
Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

- TLec e xi
THA 2022 P:

Obstacles

Lack of Trust

« failed to comply with the agreed planting
plans.

« disputes to pump water in dry season

* In 2017 mount of rainfall was similar to 2011,
some people misunderstand as a result of the
Bang Rakam model

b R XY LR |
“THA 2022 Intemationa

Three factors of
success

B FTYY !i = TLec e
THA 2022 THA 2022 Int

* benefit sharing, which can alleviate the flooding of the Chao Phraya River Basin.
+ Bang Rakam water retardation area solve the problem at a macro level
+ plans accepted by communities

Participatory Water Diversion Project

12 Lower fields in Chao Phraya River Basin
in Bang Rakam Flood-prone Field

Thank You for Your Attention

Extension the success

RID plans to expand to other areas with similar problems throughout the country.

81



THA 2022 International Conference on
Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

SESSION C:
WATER MANAGEMENT TOWARDS SDGS



THA 2022 International Conference on

Topic C1

Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

Innovation for Groundwater Management

towards SDGs in Thailand

éé\l'r,v_!!:!‘i %% @% ("" Z,/ §f@
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'INNOVATION

Surin Worakijthamrong , Ph.D. Technical Presentation
Director of Groundwater Development Bureau, THA2022
27" January 2022

Department of Groundwater Resources

g sommean
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SDGs 6
Ensure availability and sustainable management of water
and sanitation for all

Water demand management in Thailand

Option 1

Kanchanaburi

1 . =N
= Wat Saman Rattanaram ) X Y{Restaurants  Im Hotels | @ Attractions @ Transit P Parking B Pharmacies i

dnuguidosuin Q)

\hua)u@ [

suth uwusny

Wat Saman Rattanaram
Soavusonsi

45 2312 reviews
Buddhist temple

0000601

Diections ~ Save  Neaby Sendtoyour Share
phone

Agiant pink statue of a Hindu deity is the main

attraction at this lashy, theme parc-licetemple.

@ Thanon 0.Bo To Chachoengsao 2012, Kon Kaeo,
i District Chachoenasan

N

e
Bangkok

2 |

*The distance is about

Lao Kwan District

e
% xnuaycratau District

§ rain shadow area §

170 kilometers

southwest monsoon

Water demand management in Thailand

30,000 Need further development
Mm3/y 30,000 Mm?/years

150,000
Mm?/y

120,000 [ttt Au
Surface water 80,000 Mm*/years

Mm3/y

Demand Supply

World Water Allocation
» Glaciers and Ice Caps
& —70%

Surface water

70%

Sea water
97%
Fresh water

3%

Groundwater

70%
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" Thai i 3l gg =

Rain Volume : 804,372 Moy (100%)

" B I

Surface Water : 213,423 Mm3/y (25%)

. GW Storage : 1,131,959 Mm’

Evaporation
. 489,949 Mm3/y (60%) 5

Only Da ot Distribute

|
Groundwater in Thailand

Groundwater Storage 1,131,959 Million m*/y
Annual recharge 72,987 Million m%%y
Safe Yield 45,386 Million m*/y
Current Groundwater Use 14,741 Million m%/y

Water availability 30,644 Million m%y

What

About

Version 3.0
NOW?

Version 2.0 Electric
+ Solar Cell

Version 1.0 Electric Pump Version 4.0

Hand Pump Small Size Project
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Ground Water Development Challenge in Ground Water Management
Present

2

j x% Sustainability

L)

Development

N Y

Kanchanaburi |

et

Banékék

e
B\

*The distance is about

170 kilometers

e \4},"\* Huay Gra Jao District

§ rain shadow area ;
I southwest monsoon
HA i
Large-Scale Groundwater Supply for Drought Relief Large-Scale Groundwater Supply for Drought Relief

Nong Fai, Lao Khwan, Kanchanaburi Nong Fai, Lao Khwan, Kanchanaburi

Artificial Artificial

o Recharge 3 5 Recharge 2 GW well 4
GW yield Estimated (750 m.) o (2,000 m.) Yield: 40 m?
from 6 wells GW yield 3
(m3/hr) (m?/year)
300 1,752,000
GW well 2
Individuals 5,786 TSl
Households 1,856
Agriculture 3,000
(rai)
GW well 1
= Yield: 30 m*
Swadsznnifldudsslont Wwels

e oS S5zt 16,500 Wy fuavuasthe iy 9 withu Huilinwmsnssy 3,000 15 2 Yield: 30 m?
e vodehelulasun wim 8 1 swesdoh 3800 wms iMAsuuszTomi 5,786 au wia 1,856 afaifou —

Mineral Water Huai Krachao Water
E__]
. Fa F1
Benefitted area il Ml‘
3,000 Rais el .

’ " Qu d I |ty g,

R ANy -—— " ‘E - :
5,786 — g
beneficiaries 1.8

(1,856 households )

Benefit > 5,000 people Benefit > 60,000 people ®
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Daily drinking water cost $0.5 per person . ] 3
Monthly drinking water cost $45 per months = o ot gl ‘s T (e 3
Yearly drinking water cost ~ $540k per years e /i RN S B
Return on investment 4 years B 174 =P ' = e
@ R Groundwater for Large Scale Agriculture Project
4 water tanks, —Ii " . rerrveny
capacity 100 T~ (g : 3 g 3 2 water tanks, Y, Benefited areas
cubic metres st capacity 120 m3 > 4,000 rais
water guarantee
g 2
photovoltag ayster R cost reduction k’ mﬂ Benefited farmers
water " & 2 > 400 households
ﬁ sustainable ﬂi"ﬁ?@’
guarantee
generator

E ° cost
. Photovoltai
reduction otovottaic
@ y system

L Volume of GW
‘ 4 657,000 cubic meters/year

sustainable Groundwater

Groundwater for Laree Scale Agriculture Project

DERSERDE| 2™ Innovation
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DGR SCADA : RBF, CHAI NART Province DGR SCADA : RBF, CHAI NART Province

DGR SCADA : RBF, CHAI NART Province 3rd Innovation : Groundwater conservation management
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Sustainable Cycles on Groundwater Management

Collaboration with other organizations

[ Upstream ]
Groundwater User

"4 General Info. : water shortage
Crops: Organic Vegetables

- Benefitted area: 160 Rais
J8 Income per household: TBH
per year
Before : 20,000 - 30,000

o After : 100,000 - 400,000
Learning : Healthy agriculture
practice and selling seeds

Promote public participation in agricultural groundwater management
by working with the Bank for Agriculture and Agricultural Cooperatives (BAAC) @ prre—r——]

1. Promote integrated collaboration for GW management for large scale agriculture Groundwater Management Manual
2. Promote GW knowledge and technologies
3. Promote local participation and enhance their income Domestic Consumption Manual Water for Agriculture Manual

gilo
-, Iy ¥
msvimsdaniniima

1. Knowledge
2. Capital

3. Value Chain
4. Market

1. GW system

fl Create strong

2. GW Management X !
‘economic foundation

3. GWbank

5. Machinery pull

1. After care
2. Water

distribution
3. GW users

1. Communities
2. Participation
3. Capital

4. Accounting

Tassmswaunihuiana

watneasuladlvig)

5. Productivity

6. Make added value
‘Water distribution installation
o 7. Market

el

Thank you for your attention

Surin Worakijthamrong,Ph.D.

Director of Groundwater Development Bureau

Department of Groundwater Resources

st nd rd
Sustainable Groundwater Manageme|

Y ——

(Y —
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XY NEXVIEW

- Groundwater

Risk Exposure

Vulnerability
Framework

GROUNDWATER
MODEL

CALCULATING RISK

EXPOSURE

Defined as: degree of change in the
level of groundwater experienced in
an area

Calculated as: the relative change
in groundwater level under
different climate scenarios
(MODFLOW)

The more groundwater declines,
the higher the exposure.

SOCIO-ECONOMIC
MODEL

Socio-
economic

Risk Sensitivity
& Response

Topic C2

Pilot study to support natural
resource decision-making

Cross-disciplinary analysis of
gr d er and socio-
resources

Risk assessment using climate
change scenarios

Measure of adaptive capacity to
respond to risk

VULNERABILITY FRAMEWORK

EXPOSURE

SENSITIVITY

CALCULATING RISK

EXPOSURE

Defined as: degree of change in the
level of groundwater experienced in
an area

Calculated as: the relative change
in groundwater level under
different climate scenarios
(MODFLOW)

The more groundwater declines,
the higher the exposure.

RESPONSE

ADAPTIVE

CAPACITY VULNERABILITY

SENSITIVITY

Defined as: A community’s
dependence on freshwater to
maintain livelihoods and human
populations

Calculated as: the total water needs
for humans, livestock and
agriculture

The more water needed, the higher
the sensitivity.
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CLIMATE CHANGE CLIMATE CHANGE
L k

Mekong River Commission climate change
scenarios for 2040 from the Council Study

A Numerical Groundwater Flow Model

Model Design

A\ 5
-
-

* USGS MODFLOW-6

* Spatial extent and time period
* Mekong River Basin between Phnom

Penh, Cambodia and Cao Lanh,
Vietnam

* How will the
model be used?

* What processes

* Hydrogeologic
understanding

* Understand and
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* Representation of aquifer stress
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* Time variable streamflow
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 Time variable
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CALCULATING SENSITIVITY

CALCULATING SENSITIVITY
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IDENTIFYING RISK

Risk = Exposure + Sensitivity
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5 COMPONENTS OF ADAPTIVE
CAPACITY

ADAPTIVE CAPACITY

Assets Information

Institutions Flexibility

Agency

Framework adapted from Brooks et al 2003 and Cinner et al 2019

CHALLENGES + FUTURE STEPS
Integrating multiple spatial scales

+ Combining risk & adaptive capacity
Inability to collect field data due to COVID-19
* Socio-economic data

« Limits to collaboration

Improvements to groundwater model

Include groundwater pumping
Update hydrogeology

Simulate surface and groundwater
management scenarios

(C3 dry scenario: dry season)

1. ASSETS
The financial, technological, and service resources
that people have access to

2. INFORMATION & LEARNING
The ability to generate, absorb, and process new
information

3. FLEXIBILITY
The opportunities available to adapt or change

4.INSTITUTIONS & SOCIAL ORGANIZATION
The way society is organized, including formal and
informal relationships, and existence of appropriate
institutions that enable cooperation, collective
action, knowledge sharing and fair access and
entitlements to key assets and capital

5. AGENCY
The power and freedom to leverage and mobilize
the other aspects of adaptive capacity

IDENTIFYING RISK
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VULNERABILITY FRAMEWORK
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(C3 dry scenario: dry season)
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ADAPTIVE i
CAPACITY VULNERABILITY
AC: Assets
* Clean drinking water
* Sanitation
* Electricity

AC: Information & Learning

* % population with secondary education
* % population as trained workers

* Literacy rate

AC: Agency
* Gender inequality index

AC: Assets

* % population with centrally managed
drinking source

* % population with flush toilets

AC: Flexibility & Institutions
» Employment rate
* Access to bank account




THA 2022 International Conference on

Moving Towards Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

EXTRA SLIDES

(Disclaimer: This is an example. Figure does not represent real data.)
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Adaptive Capacity Component (# indicators)

Specific Indicator

Asset Base (7)

Labor force as % of population

Employment rate

Malnutrition under 5 years

Birth life expectancy

Electrification rate

Sanitation services

Water provider

Information & Learning (4)

Literacy rate

Secondary education

Trained worker rate

Access to information (internet)

Flexibility (3)

% income from agriculture

Number of markets per person

Net migration

Institutions/Social
organization (3)

% membership in cooperative, farmer assoc.

Access to extension agents

Access to bank

Agency (1)

Gender equality index*
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Workshop A

Purpose of the training

In this training workshop, you will learn about climate change downscaled data for Southeast Asia and water
resource impact assessment using it. In addition, you will learn how to use climate change data through
exercises. At first, dynamically downscaled high-resolution climate projection outputs in Southeast Asia using
a regional climate model (RCM) are introduced. Next, a large ensemble of climate simulations (d4PDF)
developed by using a 60 km atmospheric general circulation model (AGCM) and dynamical downscaling with
a 20 km RCM is explained. Then, a 150-year continuous simulation using a GCM is introduced. After the
introduction of climate change scenario data, an impact assessment of climate change on water resources in
Southeast Asia is introduced. After these lectures, a training excessive will be provided to study how to access
the climate projection data and how handle the data through a simple application of the usage of d4PDF at

the selected river basin in Southeast Asia.

Training schedule: 28th January 2022 in the morning

THA 2022 Training courses for hydrologic analysis using GCM climate projection outputs

No. Agenda Speaker Time (tentative)
Dynamical downscaling of climate i
d;/ta for Southeast Asi§ at Dr. Akihiko MURATA,
1 . . Meteorological Research 09:00-09:20 AM
Meteorological Research Institute .
. Institute, Japan
in Japan
Evaluation of MRI-AGCM and 150- Dr. Toshiyuki NAKAEGAWA,
2 year continuous simulation in Meteorological Research 09:20-09:40 AM
Southeast Asia Institute, Japan
Impact assessment of climate Prof. Yasuto Tachikawa,
3 change on water resources in Japan  Graduate School of Engineering, 09:40-10:00 AM
Southeast Asia using d4PDF Kyoto University, Japan
3.1- Introduction of the exercise
(uncertainty assessment of
reservoir operation using d4PDF), 10:00-10:30 AM
How to access d4PDF and data Dr. Thatkiat Meema, Graduate
4 format School of Engineering, Kyoto
Break University, Japan 10:30-10:40 AM
3.2- Hand-on the exercise
(precipitation analysis using d4PDF) 10:40-11:30 AM
4 Q&A 11:30-12:00 AM
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Workshop B

THA 2022 Training courses for water security index

Purpose of the training

During RIO+20 meeting, the sustainable green economy for protecting environmental health via income
increasing and poor eradication were discussed. The successful countries for sustainable green economy
depend on efficiency of integrated water management and provision of water supply and sanitary services.
Water security index was another issue that had been proposed to monitor the national socio-economical
development which comprised of household, urban water, economic water (including irrigation water), river

health and resilience.

In this training workshop, you will learn about water security status data and calculation method in case of
Thailand. In addition, you will learn how to use water security index data through exercises. The example of
application and implementation of water security index in Thailand is illustrated. The strength and weakness

of Thailand water management status were discussed.

Training schedule: 28th January 2022 in the afternoon

No. Agenda Speaker Time
Asst. Prof. Piyatida
. . Ruangrassamee
1 !ntroductlon of Water security Faculty of Engineering, 13.00-13.20
index. . .
Chulalongkorn University,
Thailand
S;(:Lr‘jr:zlei(:;g(ail:s:;teizr:;i’\;aetrer Office of the National Water
2 y e Resources, Thailand 13.20-13.40
resources management in Thailand.
Linkage of water security index and ?:csltj.ltPrg:.E:o?::::(i:uttlnon
3 water operation in Thailand: Y & . g'. 13.40-14.00
Chulalongkorn University,
framework and system. .
Thailand
4.1- Introductions of exercise. Asst. Prof. Piyatida 14.00-14.30
Ruangrassamee
4 Asst. Prof. Pongsak Suttinon
Break Faculty of Engineering, 14.30-14.40
Chulalongkorn University,
4.2- Hand-on the exercise Thailand 14.40-15.30
4 Q&A 15.30-16.00
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Workshop C

Science-Policy Interface Dialogue on Water and Climate Change
Friday 28™ January 2022, at 13.00-16.00 GMT+7
(Online via ZOOM)

Background:

While the strengthening of the Science-Policy Interface (SPI) was collectively committed by the
ministers at the United Nations High-level Political Forum in 2020 with a high amount of investment
being put into research, science, technology and innovation, it is found that promoting only these
areas are not enough anymore. This is because the SPI is not simply the relation between science and
public policy. Rather, it is a dynamic ecosystem of processes, actors and organizational arrangements,
intended to facilitate the exchange of scientific evidence and place it in the context of social values so
that it can inform the most complex policy problems and mobilize forward.

Additional to the urgency of climate change and environmental challenges we are facing,
Intergovernmental Panel on Climate Change (IPCC) and Inter-Panel on Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES) have identified the need of transformational change, in
which technology is identified as one of the vital drivers, will accelerate actions towards the goals of
limiting temperature rise to 1.5 degrees C by 2030 and living in harmony with nature by 2050.

Therefore, to strengthen the linkages between science and policy, as well as enable ecosystem for
driving climate action, ‘Science-Policy Interface Dialogue on Water and Climate Change’ is organized
to create a space for discussion and drive action on Science-Policy Interface among young
professionals from various background and take forward with youth networks and relevant
stakeholders for implementing change across different sectors.

Objectives:
1. Familiarize participants with the concept of Science-Policy Interface
2. Explore challenges and opportunities for Science-Policy Interface
3. Network and build community of action for continuing activities towards achieving SDGs

Target: 40 young professionals, focus but not limited to 18-35 years old

(Background Covering: Researcher, NGO, Science-Policy Interface, Policy, Youth Network working on
the following issues related to climate change/biodiversity i.e. Indigenous/Ethic groups, Gender,
People with Disability, Economic, Finance, Media, Others that is relevant to climate change and
water issues)

Time Minutes Programme Note
13.00-13.15 15 Warm-up Menti
13.15-13.30 15 Introduction to Science-Policy Platform Presentation
13.30-13.45 15 Getting to know each other & Locating Round of Self-Introduction
where we are
13.45-14.05 20 Inputting to the Quadrant and Identify 3 Small breakout groups of 3-4
key functions people and fill the output

into the consolidated sheet
of 9 quadrant

14.05-14.20 15 Break
14.20-15.20 60 Open Discussion on Challenges and Group of max 5. Sharing &
Solutions Mapping Exercise on
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Challenges and Solutions
through 5 topics (Free to
choose topic(s) of interest)
1. Financing
2. Capacity Building
3. Data
4. Innovation
5. Governance

15.20-15.50 30 Next Step Suggestions for next step &
Allocate working groups for
taking consultation to action

15.50-16.00 10 Summary and Reflection Menti & Photo

Community of Action (Potential Partners for taking outputs forward into action)
- Asian University Network
- YECAP
- Movers Programme

Follow up activities
- Report the result to relevant government agencies
- Continued activities in action with Community of Action
- University network updates progress and collaboration (If any)

Timeline

20 December 2021 — 10 January 2022 Call for Application

14 January 2022 Initial List of Announcement

21 January 2022 Finalists and final details to participants
28 January 2022 SPI Dialogue

Reference

Science-Policy Interface addressed by the United Nations Committee of Experts on Public
Administration (CEPA)
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Moving Towards a Sustainable Water and
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Summary of Online Workshop of Status of Water Conservation, Climate Change
and Ecosystem-based Adaptation in ASEAN

Date: Friday 28 January 2022 (10.00-12.00)

Under collaboration of: (1) ASEAN Working Group on Water Resources Management: AWGWRM, (2)
Association of Southeast Asian Nations, (3) Department of Water Resources, Ministry of Natural
Resources and Environment, Thailand and (4) Department of Water Resources Engineering, Faculty of
Engineering, Chulalongkorn University, Thailand

Participants: 64 participants from 6 ASEAN member countries
Summary

In this online workshop, the participants discussed about status of water conservation,
climate change and ecosystem-based adaptation in ASEAN. The example of status index of ASEAN
member countries is illustrated. The gap of this issue is discussed.

The outputs of online workshop are sharing indicators of socio-economic, environment and
governance issues. This links with the open data from the World Bank, United Nation and ASEAN. The
data shows how the pandemic changed the world and ASEAN economy.

The discussion results show that ASEAN still has gap in various issues such as:

(1) The gap of available data: Mr. Dwight Jason Magro Ronan Senior Officer of ASEAN

Secretariat, Indonesia informed that limited data is one of challenging issues in ASEAN.
ASEAN Secretariat tried to provide information through ASEAN Biodiversity Dashboard
(http://dashboard.aseanbiodiversity.org). However, only 2 country-reports are presented
now.

(2) The gap of knowledge: There is limitation of responsible organization and knowledge for
Ecosystem-based Adaptation in ASEAN. Now, only some pilot projects from international
support such as Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH are
implemented and illustrated (https://www.thai-german-cooperation.info/th/thai-
german-climate-programme-water/)

The recommendations from the workshop show that ASEAN still need the capacity building
process to address the data and knowledge gaps. We should keep and continue the training program
or workshop for strengthening the Water Conservation, Climate Change and Ecosystem-based
Adaptation in ASEAN together.

Online Workshop of Status of Water Conservation, Climate Change and Ecosystem-based Adaptation in ASEAN (28 January 2022) 1
97


http://dashboard.aseanbiodiversity.org/

News Clipping

LN D WNR =
o

A D WWWWWWWWWWNNNNNNMNMNNNNRRRRPRPRPRPRRRRR
PO OWOONOUUPPWNPRPRPOOONOOUUPAAWNEROOONOULPE,WNEO

Link
https://www.facebook.com/radioam1467/videos/186438407015430/
https://www.facebook.com/radioam1467/videos/778476620213228/
https://www.tnnthailand.com/news/social/103063/
https://www.matichon.co.th/publicize/news_3152096
https://www.prachachat.net/public-relations/news-851351
https://www.mojothainews.com/2022/01/19_26.html|
https://aec-tv-onlinel.com/?p=230705
www.5forcenews.com/?p=230989
https://mgronline.com/onlinesection/detail /9650000008574
http://www.restmetalk.com/17329239/-tha-2022-international-conference-
http://www.innewsthailand.com/?p=17701
https://th.postupnews.com/2022/01/chula-tha-2022.html
https://www.asiannewschannell.com/?p=4607
http://www.leadertoday.net/2022/01/19-tha-2022-international-conference-on.html
https://www.khaokrom.com/2022/01/19.html
http://www.vateekhao.com/2022/01/19-tha-2022-international-conference-on.html
https://www.chadthukkrasae.com/2022/01/blog-post_239.html|
https://aec-tv-online2.com/?p=813290
https://siamrath.co.th/n/317061
http://www.stageonleader.com/2022/01/19-tha-2022-international-conference-on.html
https://www.facebook.com/100031018435007/posts/598379861205956/?d=n
https://www.facebook.com/1416823535235926/posts/3022510928000504/?d=n
https://mgronline.com/science/detail/9650000008594
https://www.pimthai.co.th/99005
https://www.thaikufanews.com/ssm3/27997/
http://thanjainews2017.blogspot.com/2022/01/blog-post_213.html
http://www.xn--22ceam2gca3da8bob7fadckd74a6bi7g.com/?p=133004
https://internewsonline.com/?p=22745
https://thainews.prd.go.th/th/news/detail/TCATG220126203447901
http://www.newsfreelancer.com/78794/
https://www.facebook.com/590041004679325/posts/1653063931710355/
https://www.lokkhaosanonline.com/28459/
https://www.mojothainews.com/2022/01/tha2022.html
https://aec-tv-onlinel.com/?p=231450
https://th.postupnews.com/2022/01/tha2022.html
https://www.khaokrom.com/2022/01/tha2022.html
https://aec-tv-online2.com/?p=815274
https://www.chadthukkrasae.com/2022/01/tha2022.html
https://www.blockdit.com/posts/61f20d1ec1f60e4fc9a6d952
http://www.leadertoday.net/2022/01/tha2022.html
https://www.mojothainews.com/2022/01/tha2022_31.html|
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