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There is a growing sense of urgency around the need to improve resilience within river basins, and for
this to become a critical part of water management plans. The increased frequency and
unpredictability of floods and droughts is a priority concern across scales from transboundary to local,
along with the other multiple drivers that cause depletion and degradation of shared water resources.

The Flood and Drought Management Tools (FDMT) project (http://fdmt.iwlearn.org/) is financed by the
Global Environment Facility (GEF) International Waters (IW) and implemented by UNEP, with the
International Water Association (IWA) and DHI as executing agencies. The project is developing a
computer software-based decision support system (DSS) with tools to support planning from the
transboundary basin to water utility level by including better information on floods and droughts. The
project is being implemented from 2014 - 2018, and 3 pilot basins (Volta, Lake Victoria and Chao
Phraya) have been identified for development and testing of the DSS.

Understanding how to use and apply the information developed through the DSS is seen as a vital
aspect of the future operational use and sustainability of the FDMT project. Therefore capacity
development with key stakeholders (e.g. basin organisation and utilities) focusing on what the
information from the DSS means and how to apply across different scales is an important step; a step
in the right direction to ensure the future use of the developed methodology.

As the DSS is developed, the project is holding a series of awareness workshops for commissioners,
senior advisors, policy makers and decision makers, across scales, to:
e Provide an overview of the relevance of the DSS for providing scientifically sound information
for managing floods and drought
¢ Explain the meaning and relevance of the DSS outputs
o Develop an understanding of how to use and apply the information in decision making
e Develop and implement follow up mechanisms to continue to engage the target group

In partnership with CapNet and the Hydro and Agro Informatics Institute (HAII), DHI and the
International Water Association (IWA) organised a 1 day Flood and Drought Symposium on
November 23, 2015, to bring together high level representatives from national and international
institutions to enhance the levels of understanding around the inclusion of information about floods,
droughts and future scenarios into planning across scales. The event gave participants the
opportunity to discuss and recognise improved approaches for preparedness and response to
extreme events (such as floods and droughts) at the basin to water utility levels. The event took place
at the United Nations Conference Centre in Bangkok, Thailand.

The Symposium made it clear that the impacts of flood and drought events are significant in terms of
cost for recovery and on society. Planning for disasters in no longer an option but a must and key to
the success is improving our planning capacity around extreme events. The symposium highlighted
how planning for flood and drought management can benefit from technical tools to ensure more
informed decision making, but these tools should not be developed for the sake of tools, they should
be developed to help address issues.

Based on the evidence provided in the international case studies and by the national institutes
working on both flood and drought management, progress is being made in the field, with new
developments in technology and planning approaches to respond and prepare ourselves for future
extreme events. While tools integrated within a DSS is valuable for in enhancing our ability to
minimise risks and mitigate the impacts associated to climate change, mobilising support, building
capacity and working with all stakeholders (collaboration) is as relevant as the potential technology
can provide. We all feel the impacts of extreme events. We need to be talking at a particular level,
with all stakeholders (consumers, engineers, social scientists, etc.) about the need and urgency of
extreme events; try to bring more people on the journey. The challenges around water management
live at different levels and with different stakeholders. We need to move beyond reacting during crises
to managing water on a daily basis.


http://fdmt.iwlearn.org/

Presentations from the event can be downloaded via the project website here:
http://fdmt.iwlearn.org/en/en/events/flood-and-drought-symposium.
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The Flood and Drought Management Tool (FDMT) project is funded by the Global Environment
Facility (GEF) International Waters (IW) and implemented by UNEP, with the International Water
Association (IWA) and DHI as the executing agencies. The project is developing methodologies and
tools within a decision support system (DSS) to facilitate the inclusion of information about floods,
droughts and future scenarios into Integrated Water Resources Management (IWRM) planning, Water
Safety Planning (WSP), Transboundary Diagnostic Analyses (TDA) and Strategic Action Plans (SAP).
The project is being implemented from 2014 - 2018, and 3 pilot basins (Volta, Lake Victoria and Chao
Phraya) have been identified for development and testing of the DSS.

The project is responding to a growing sense of urgency around the need to improve resilience within
river basins, and for this to become a critical part of water management plans. Consequently, the IW
focal area of the GEF has identified the increased frequency and unpredictability of floods and
droughts as a priority concern in transboundary contexts, along with the other multiple drivers that
cause depletion and degradation of shared water resources.

Based on these issues, the project is developing a decision support system that supports the
integration of information on floods and droughts into planning across scales. The project will
integrate information on climate including floods and droughts for planning at both transboundary and
national basin and local (specifically water utilities) levels by providing tools for both scales within a
single DSS.

The DSS being developed is a computer software-based system containing a number of ‘tools’ with
different technical functionality. The DSS is being tested and validated with available data at both
basin and local levels in the 3 pilot basins; however it will be available for all other GEF IW basins.
This also includes training modules available at the end of the project to ensure that methods can be
applied to other basins. The aim is to develop an approach that interfaces with existing planning
practices including TDA/SAP, IWRM planning or WSP.



3.1 Overview of Symposium

Understanding how to use and apply the information being developed through the DSS is seen as a
vital aspect of the future operational use and sustainability of the Flood and Drought Management
Tools project. Therefore, capacity development with key stakeholders focusing on what the
information from the DSS means and how to apply this information across different scales is an
important step.

The project is holding a series of awareness workshops for commissioners, senior advisors, policy
makers, decision makers, etc. to provide the following:
e Overview of the relevance of the DSS in providing scientifically sound information for
managing floods and drought
e Develop an understanding of how to use and apply the information (output) for decision
making
e Develop and implement follow up mechanisms to continue to engage the target group

Objective and outcomes

The objective of the Symposium in Bangkok was to enhance the levels of understanding by those
focusing on water management, including utilities, government advisors, research institutes, and
decision makers of the capabilities and potential uses of the FDMT DSS in supporting planning
around flood and drought management.

The expected outcome of the Symposium was to improve target stakeholder’s understanding on how
information from a DSS can be used in decision making around flood and drought management
planning across scales. For the project, this is an opportunity to ensure that the outcomes from the
DSS are imbedded into the actual workflow, and position the DSS as a tool to be used in decision
making. It will also ensure high level buy-in, making sure that efforts made on the ground are not
undermined by choices made by decision makers.

Target group

The target group of this awareness workshop are institutes and groups of people working on
addressing the impacts of climate change. Workshop attendees are high level representatives, for
example, utilities, government agencies, research institutes, etc., who can influence decision making.
A full list of (invited) participants can be found in Annex 4.

3.2 Flood and Drought Symposium: Understanding the value of a DSS




On November 23", 2015, the FDMT project held the Flood and Drought Symposium in partnership
with CapNet and the Hydro and Agro Informatics Institute (HAII) at the United Nations Conference
Centre, Bangkok, Thailand.

To reduce poverty, we need to address vulnerability. Heads of states approving the SDGs need to
make a link to disaster risk reduction (e.g. ensuring flood and drought are on the agenda). These
were the opening remarks by Mr. Kaveh Zahedi (Regional Director, UNEP). The impacts of flood and
drought events are very significant. Compared to the past it has become harder to predict extreme
events and therefore prepare for the impacts Climate in the Asia Pacific region has been changing,
temperatures have been higher, rainfall more variable and more extreme. This has resulted in some
of the most damaging disasters in recent decades for the region. 8 out of the top 10 top countries hit
by extreme events are from the Asia Pacific region. The costs are high and the impact on human
welfare significant. Planning for disasters in no longer an option but a must, solutions will come from
integrated approaches, linking, for example, ecosystem services with built infrastructure, to address
the impact of extreme events. Key to the success is improving our planning capacity around flood and
droughts. Dr. Pichet Durongkeveroj keynote addressed how planning for flood and drought
management can benefit from technical tools to ensure more informed decision making. Tools should
not be developed for the sake of tools. They should be developed to help address current issues. Dr.
Pichet’s keynote set the stage for the remainder of the day.

Katharine Cross (Programmes Manager, IWA) provided and overview of the Flood and Drought
Management Tools project, highlighting the increasing frequency and severity of flood and drought
events and a need to improve resilience within basins and for this to become a critical part of water
management plans. The overview underlined the benefits of having a scientific approach to decision
making using a decision support system with tools to support technical activities within flood and
drought planning.

“Turning [the] lofty goals into practical reality is the task ahead of us in [he Flood and Drought
Management Tools project] and during the Symposium” (Kaveh Zahedi, Regional Director, UNEP)

International case studies

e Global Climate Change—Integration, Coherence and Governance (Taiwan Experience)

Prof. Hong Yuan Lee, National Taiwan University, Republic of China (Taiwan)

Taiwan experiences natural disaster on a regular basis, and the population have learnt to live
with this, but the situation is becoming more severe. Extreme floods are occurring every 2 years
and drought events every 9 years. The impacts are significant requiring high costs to re-develop
infrastructure (e.g. road networks). A better way of managing water is on site and through smart
urban design (e.g. combining urban planning and drainage).


http://fdmt.iwlearn.org/en/test-folder/00.FDprojectOverview.pdf
http://fdmt.iwlearn.org/en/test-folder/00.FDprojectOverview.pdf
http://fdmt.iwlearn.org/en/test-folder/01Prof.Lee_PPT20151123Bangkok75p.pdf

Consequently, there was a need for a paradigm shift to change the mind-set of researchers,
decision makers, etc. and build capacity and cooperation between the local and central
government. A 20 year plan was introduced to re-locate the population and infrastructure as most
are in high risk areas. There are many ministries involved and partnerships between different
agencies in implementing the plan.

Key to the process is public dialogue to keep stakeholders engaged (participatory planning),
encouraging collaboration and showing the benefits. For example, by addressing flood issues
can help increase the land price and this in turn benefits the people as their land value increases.
Of course ensuring integration and collaboration between various departments and ministries is
always a challenge as there is a push and pull for power. Each institution has its own agenda.
However, the solution lies in conveying the right message. In Taiwan, everyone knows about
floods, so awareness exists ensuring that the water issue becomes the priority, even the Prime
Minister sees it as very important to put on the agenda. The government has the practice of
inviting university professors to be part of relevant ministries to bridge the gap between science
and policy, and bring research to the forefront. This has helped tremendously in integrating
various sectors.

As part of the plan, Taiwan wants to ensure that all villages have the capacity to survive on their
own for 7 days. Each village has a disaster mitigation map, and they know how to read the maps
and how to respond (e.g. who to contact, what measures to take, etc.). A partnership was
established between NTU university and local government to show how to develop the disaster
maps, how to read the maps and how they can use this to formulate an action plan. Furthermore,
all villages were fitted with a communication system as maintaining communication with the
villages is important.

This process took 3 years, but the results show that they are better prepared. They ensured the
participation of all relevant stakeholders in the process to reach the level they are at now. The
success was a result of integration, coherence and good governance

e Australia’s Water Management Modelling Framework, linking policy and modelling for drought

management
Dr. Robert Carr, CEO eWater Solutions, Australia

In Australia, water is an in-country transboundary issue, a resource shared across state
governments. The southern part of the country is getting drier and north is getting wetter. The
climate shift is changing the management of water resources in Australia to a more bottom up
approach. The variability of the climate requires a more adaptation to naturally deal with the
changes. It took Australia 25 years to realise the onset of a drought period. Droughts tend to
creep up slowly; the resilience process needs to be started early. There is now a lot of
experience in Australia as they have gone through a learning process to manage their situation.

Models and data drive decision philosophies. There is a need to move away from perception to
base decision on facts to ensure sufficient certainty. However you need to know what is enough,
in terms of information, to formulate a sound policy. Modellers will always want more and more
data, but there should be a limit.

Currently, water is managed in Australia through water accounting and sharing policies.
Ownership of water in a reservoir is not property of the government but those downstream of the
reservoir are shareholders. The water market is a free market. Trading of water is between the
buyer and the seller. The government takes a transfer fee (cost recovery) of AUD 50-100, not for
profit. They act as water brokers where a trade between buyer and seller must be accepted by
the government in order to ensure there is no third party (compliance model).

The IWRM tools are used beyond their usual function to also help identify ownership sectors as
an additional governance layer; who owns the water at what point in the cycle. Access to water
for those who do not have land rights should not be a restriction to try this concept. Pilot studies
can be carried out to see the suitability and important is to get the concept and adapt to the local
situation; not replicate the Australian example.


http://fdmt.iwlearn.org/en/test-folder/02Dr.Carr_Presentation.pdf
http://fdmt.iwlearn.org/en/test-folder/02Dr.Carr_Presentation.pdf

Adoption of a model is more than just a technical issue; it also involves a change in policy. The
DSS used by eWater is based on embedding policy into the model to ensure that it becomes the
expression of what will happen and use that to engage stakeholders and change policies around
the management of water. It is about building resilience by embedding drought management
policies into the software.

e Satellite-Based Drought, Flood, and Food Security Monitoring System in Asia
Dr. Shinichi Takashima, Remote Sensing Technology Center (RESTEC), Japan

Regional data is important for the work that is being done locally, however it is difficult to get
consistent information as it is costly.

In Japan, a number of indicators (rainfall, inundation, drought, soil moisture, etc.) based on
validated information have been identified to monitor flood and droughts. These are based on
satellite information. Since the implementation of satellite remote sensing in Japan t, its use has
been restructured to develop applications for social benefits, for example various services,
capacity development for water and agriculture and related areas.

With a changing climate resulting in more frequent and severe events (e.g. drought,
desertification, flooding), there is increasing damage to agricultural productivity and human
wellbeing. Satellite remote sensing will provide a means to develop countermeasure strategies.
Satellite data can provide a number of observations from meteorological conditions levels to land
use changes.

This is especially relevant as the Asian region is experiencing increasing flood and drought
events. It is important to understand such events to inform policy making on food security. Using
the benefits of satellite remote sensing data RESTEC will continue its work on developing
services, applications and capacity development for water and agriculture (and related sectors).
This will be done using current indicators while integrating new ones, such as yield estimation
and short- and long-term forecasting.

Panel discussion



http://fdmt.iwlearn.org/en/test-folder/03SobueShinichi_PPT.pdf

Managing flood and drought events
¢ Can you say what the general weather characteristics is for Thailand and can you tell us the current
rainfall situation (extreme weathers) in Thailand, especially severe drought in 2015. What can
TMD do to support flood and drought management? Ms. Patchara Petvirojchai, TMD
Thailand is located in the tropical zone. Flooding results from the storms during the rainy season
from May to October. In the southern part of Thailand, storms are short term. This year, there
was only one typhoon. In fact 2015 has seen little rainfall in Thailand, resulting in a drought.

TMD have their own forecast system which they use to make decisions regarding water
management. Short-term forecasting is based on radar and satellite (support from Japan and the
USA), providing information every 10 minutes. There is also support from Philippine for water
management and climate and seasonal forecast for the short- and long-term.

TMD has developed a number of tools and this year the capacity of the spectrometer will enable
them to go in depth (80-90%). They are putting a great deal of effort to develop smart
information, smart observations, smart forecasting, and bring that information to the people.

e Can you describe the current drought in Thailand? How big is the impact? Are there any measures
the Thai government has implemented, who makes decisions and how are decisions are made?
Mr. Somchit Amnatsan, RID

Thailand has experienced drought periods in the past. In 1994 the amount of water was over 2
million cubic meters. In the Chao Phraya there are two dams and not enough water. The use of
water needed to be reduced. In 2010, the drought period forced the postponement of the
seasonal rice plantation. The latest drought in 2015 forced the government to announce to
farmers not to grow a second crop of rice due to limited water availability, however people are
still planting.

In May 2015 there was 55% lower water level than normal, and in June 2015, 43%. There is not
enough rainfall but also the water retention is not sufficient. Furthermore, the use of water has
increased. In the off season, this has become a major concern.

There are measures in place in terms of campaigning, additional income generating activities,
alternative crops, decision making, etc. The process is there, and a committee has been
established to take up the responsibility of monitoring and evaluating the water situation. The
committee consists of 10 organisations including TMD, EGAT, WRC, RID etc. They work
together to give the big picture; the forecast and what the situation will be — long term
forecasting.

Water for different needs must also be considered. This was conveyed to the government for a
long time so that they can put in place measures to tackle the drought impacts first and foremost.
RID is talking to the relevant people to get their help and cooperation to deal with the current
situation.

¢ For flooding, can you share with us the decision making processes, is this similar or different for

drought? Has the Thai government set priorities for flood and drought issues? What is the current

status of the DSS system for flood and drought management in Thailand? Dr. Sutat Weesakul,

HAII
The Hydro and Agro Informatics (HAII) Institute has an ad-hoc structure to deal with drought, but
this is not a long-term solution. The difference with floods is that it is more a macro level issue
and HAII has a better picture and experience with this extreme event. The thought process is
how to keep the water for the various sectors that take longer to recover from the absence of
water. There is a need to optimise the water that is available for each sector. The agriculture
sector needs to define the optimisation of water better, for example scheduled water distribution.
This is more small-scale water management for the situation in Thailand. For drought
management, there needs to be an improvement in water storage management. Relying on just
natural water resources is not enough.

Since the floods four years ago, the government has improved its understanding of flood and
monitoring process. Specific changes since 2011 has been increased awareness and



understanding form HAIl on the need for a better data base to manage information and have
more integration between different agencies. This has worked well. Last year, HAIl put more
emphasis on the database and expanded from 13 to 30 agencies. They have moved from a more
ad hoc management approach to long-term management based on the existing database. For
example, weather forecasting for short- and middle-term. HAIl also provides information to other
departments and receives information in return. Furthermore, there is data on water
management for the irrigation zone, water security and water safety for the industrial sector
(MWA, PWA), warning (disaster warning), and information on water for power generation (which
EGAT in charge of).

There is a need to provide the picture for the peak season, thereafter, establishing a long-term
picture for economic and social reasons. However, the current database needs to be expanded
in order to develop a sound long-term development plan for Thailand. This is what they are
working towards.

¢ In the short-term, what can we tell the public to encourage or to change their behaviour in order to
reduce risks from flood and drought in future? Based on the international case studies, do you see
any possibility or lessons that can be learnt for Thailand? Dr. Prasert Sirinapaporn, ONEP
UN conventions on environment should be the principles or guideline by which institutions
operate. The climate change master plan for Thailand was agreed on by cabinet in September
2015. This Master plan for the next 30 years emphasises that Thailand needs to be more
resilient to climate change. Short-, mid- and long-term planning are considered as well as
expanding capacity development.

Climate change is the root of many issues: food security, human security on natural resources,
tourism, etc. Thailand needs a comprehensive management strategy that involves the public and
private sector working together, sharing data, identifying the water users, etc. to better plan for
water management, and this should also integrate meteorological data. Furthermore, policy
around water management under different basins (also extending to agriculture, trade,
consumption of citizens) needs to promote the integrative use of both surface and ground water
for systematic water consumption.

There are several other challenges ONEP faces with regards to floods and droughts. Land use in
the area needs to be better monitored, using a participatory approach, including other sectors
such as urban planning and improving reservoir areas. Furthermore, under the adaptation
approach there is a need to work on reducing the impact of disasters by focusing on actives in
up- and downstream areas. This can include, reforestation, monitoring agricultural areas,
implementing soil and water management, maintain infrastructure to protect ecosystem
(preparedness), assess risk to forecast the impact and prepare.

Furthermore, an alert network is needed at the national and local level using sufficient local and
technical knowledge to improve the use of forecasting information and give a more accurate
picture to farmers. With this available, conveying the situation can be more accurate and the
correct measures can be put in place to provide assistance to, for example, farmers or
communities.

Take home messages from international case studies

Taiwan is a good example of how knowledge (including good scientific data) is used in making the
right decisions at the operational level. In Bangkok, elements from Taiwan are being adapted to their
situation.

Forecasting is not done well. The FDMT Decision Support System can help fill this gap. However,
social and economic impacts need to be considered within a DSS and there needs to be cooperation
from the community. If they are asked not to grow rice, then they need to listen. However these
decisions should also take into consideration the socio-economic constraints of farmers who do not
have an alternative income source. This is the issue, it goes beyond just the management of water,
looking at the laws and policies need to be considered and community socio-economic dimensions.



DHI and IWA should consider this point while developing the DSS. It is better to address the root
cause of a problem, then the enforcement of the law can be done and help make the process of water
management easier.

Audience comments

In certain cases, natural infrastructure is integrated into the existing infrastructure network. In
Thailand, irrigation accounts for 20 % of water use to cover 20 percent of agricultural land, the rest is
covered by rainfed agriculture. There are reservoirs and irrigation systems which serves water for all
purposes. However, most engineering is conventional. In some circumstances, it depends on the
physical condition of the river. There is not much thought concerning natural infrastructure, from
HAII's experience, they employ the use of built infrastructure to divert water for storage during dry
season, and they use very small investments to move the water to the storage area. This can been
seen as a constraint If there is money you do one thing, but if there is no money you need to find a
different approach. The best use of natural infrastructure in Thailand is at the community (micro) level.
The people have to rely on the nature, they are in the rainfed area, so they need to understand how to
use nature to minimise the cost.

Bottom line is that the victims of the problem should be able to deal with the situation. It should not be
about what we can provide them but we should understand the situation they face, the consequences
and what can be done to improve this. The government cannot find a solution for everyone, and this
needs to be made clear to all.

Furthermore, certainly the participation of the public is crucial, just as important is the integration of
water related institutions that need to learn how to work together. Integration is not coming to a
meeting and leaving the discussion there. They need to focus on what benefits the people and not
their institution.

The participatory approach is not an Asian tradition, but Asia needs to change. A holistic approach is
needed, not just engineering, not just planning, not just regulation, but all sectors integrated. By
solving one problem, another arises. A holistic approach integrating various institutions and
department does not happen overnight. In Taiwan it was a process that took up to 3-4 years.

Flood and drought management — DSS in more detalil
The DSS contains technical tools which analyse and visualise information. This information is then
used by decision makers to make sound choices around flood and drought planning.

The current ongoing development of the DSS has been on drought management. Remotes sensing is
being used as it has a global (and regional) coverage, data is freely available, it is near real-time and
there are many data sets available for the last 10 to 15 years. Though this approach, drought indices
have been developed to compare the current situation with the normal (average) historical condition.

The project addresses three types of drought:


http://fdmt.iwlearn.org/en/test-folder/01.Presentation_FD_Drought_Nov2015.pdf

o Meteorological drought: Rainfall and potential evaporation (using Tropical Rainfall Measuring
Mission (TRMM) to estimate the change in rainfall) — the use of GPM will replace TRMM once
there is sufficient historical data (this has a higher resolution)

e Hydrological drought: Look at soil moisture (using Soil Water Index (SW1) to estimate
changes to the moisture content in the upper soil layers)

e Agricultural drought: Vegetation cover (using Normalized Difference Vegetation Index (NDVI)
to estimate the vegetation growth)

A common point for the above indices is their potential use to help categorise situations; e.g. drought
classification. For example, NDVI indicates vegetation cover and analyses how the current situation
compares to the normal (or average) historical condition; comparing whether the conditions over time
are above or below the normal mean. If vegetating is low, this will be flagged with a red colour
indicating a certain level of drought (there are 5 classes of drought form normal to exceptional
drought).

Drought impact plot
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The Asian Disaster Preparedness Centre (ADCP) is in the process of developing a drought
information system for the Mekong. There are a lot of synergies with the FDMT project. This
emphasises the need for cooperation between institutions (and projects) as this can be a useful
means to influence institutes to uptake approaches being recommended.

Drought
e The ESCAP/RESAP Regional Drought Mechanism
Ms. Kelly Hayden, ESCAP
Drought is different in Asia-Pacific region compared to other parts of the world. As such, it is
often under-reported and receives inadequate attention.

The Regional Drought Mechanism was established to:
¢ Provide the access to in-season EO satellite data and products
¢ Impart specialised capacity development training
e Establish the sustained institutional partnership and networks for the regular flow of
information and knowledge as well as technology transfer.


http://fdmt.iwlearn.org/en/test-folder/02.PresentationondroughtmechanismKellyHayden.pdf

The mechanism covers 62 countries running for 2 years and has a strong focus on collaboration
and cooperation in the region

A response will be different based on the context and economic capacity of the country. In order
to respond there should be different measures to reflect the varying capacities. The mechanism
is extremely flexible so each country can use the mechanism based on their context specific
capacity and the situation in their country. At this stage it focuses on monitoring and early
warning.

e Dry season planning and management

Mr. Somchit Amnatsan, RID
During the dry season, Thailand estimates the water availability by forecasting the inflow and
water supply potential. There is a Joint Management Committee consisting of 10 agencies (local
institutions, RID and related agencies). They are tasked with monitor and analyse the water
situation in Thailand. Monitoring the water situation is most ideal at the local scale compared to
the national scale. This is case because Thailand consists of 22 provinces and 1.4 million
hectares of irrigated areas.

Formulation of a water allocation plan for all sectors has been formulated, identifying priority
sectors with regards to water distribution:
1. Consumption, water works
2. Conservation of ecology; driving of sea water, driving of waste water, river bank
protection
3. Reservation for consumption and conservation of ecology in early period of rainy season
4. Agriculture
5. Industries

The water allocation plan is reported to the government for policy making. The current 2015/2016
plan for the Chao Phraya Basin will reserve 1,347 million cubic meters of water from the early
period of the next rainy season for consumption and conservation of ecology.

This year there is water shortage in Thailand. Measures have been taken to effectively manage
water during the dry period such. For example, water control gates which receive water from
Chao Phraya River will be periodically opened to receive the water for consumption use only,
and placing restrictions on water allocation for irrigation. Another measure was to reduce the
number of fish ponds, shrimp ponds in irrigated areas and decrease the amount of fish cages in
various rivers. These measures will carry on till the next year.

Ensuring that users comply with the management plans of water is a big challenge. Farmers, for
example, are consuming more water than forecasted, so water which was reserved for minimum
of 2 years will only last a year. It is a challenge to control the water consumption of consumers.
As with this year, efforts at the local level to raise awareness on the current situation has been
unsuccessful.

Furthermore, there is a need for information from the meteorological department as well as
information on sea level rise, as there are issues of saline intrusion, to properly understand the
situation and plan. Fresh water is needed to counteract the intrusion and ensure tap water quality
is of the right standard.

For the challenge Thailand is facing, RID has good plans and tools on decision making, but they
need to find a way to implement those plans at the local level otherwise they are pointless.

Flood
e Flood Forecasting in Thailand. Today and Tomorrow
Mr. Finn Hansen, DHI
There are multiple competing objectives at different time scales, several institutions and
stakeholders. These make it complex to address the challenges we face (e.g. water scarcity,
floods, poor water quality, poor institutional and human capacity, etc.)



http://fdmt.iwlearn.org/en/test-folder/03.FDM_BKK_RID_Somchit.pdf
http://fdmt.iwlearn.org/en/test-folder/04.FDSymposium_DHIFiH.pdf

What is needed is to combine the competing objectives, collaborate with the various institutions
and stakeholders to look and address the challenge. Capacity development needs to also be
done with running models to ensure continuity.

Combining the various models also needs to include the various time schedules. In flood
forecasting we look at hours and days but need to combine information from months, years and
decades. This is where the future is, looking at optimisation, seasonal forecasting and planning;
looking at all types of decision making around climate conditions.

¢ Flood management from the perspective of a reservoir operator
Mr. Nutthavutthi Chamchang, EGAT

River information enables EGAT to know how much water can be released and guarantee that
water will not spill over the river banks.

Thailand has several mechanisms to address the wet and dry season. In the wet season, there is
a committee (consisting of 10 organisations, of which EGAT is one) in place to monitor and
analyse potential flood situations. During the dry season, there is a committee to monitor and
analyse the situation and Dry Season Plantation Committee.

EGAT uses various tools for water management, including telemetering, weather forecasting,
river information and river limitation. Information that EGAT collects is shared to ensure
communities are aware if flooding will occur.

What is needed is a long-term smart forecasting system (1-3 months), and integrated information
database and country level ‘War Room’ where integrated information is shared and single
command decisions are made.

Water Safety Plan (WSP)
e WSP Asia Network
Ms. Sushmita Mandal, IWA

WSP is a comprehensive risk assessment and risk management approach that encompasses all
steps in water supply from catchment to consumer, with the aim of consistently ensuring the
safety and acceptability of a drinking-water supply. Simply put the process identifies the hazards
and risks in the supply system, how to fix the hazards and risks, and checking that these hazards
and risks are fixed.

It is very important for utilities to understand that the WSP process goes beyond the conventional
boundaries of the utility. It demands utility interaction with the catchment and relevant
stakeholders in the catchment. This is an important aspect of WSP, integrating information and
knowledge across institutions. It is important that all institutions and groups of people within the
system work together in order to understand how the activities of others affect the water (quality
and quantity), as this impacts the capacity of the utility to produce and supply water.

The WSP Asia Network was launched to strengthen network outreach in order to promote the
WSP approach in the Asia region. While the WSP approach is a broad model that should be
contextualised for utilities specific situation, a WSP portal exists which provides a platform to
share information on WSP practices which utilities can view and use for their conditions. The
portal provides a forum in which you can search for certain solutions to a problem.

e WSP implementation in Thailand
Mr. Serm Huekkhuntod, PWA
WSP was implemented within PWA starting in 2008 in partnership with Ranhill Utilities Berhad of
Malaysia. This was the first phase running for a year. This was followed by a 2 year second
phase in partnership with K-Water (Korea Water Resources Corporation).



http://fdmt.iwlearn.org/en/test-folder/05.EGATNutthavutthiChamchang.pdf
http://fdmt.iwlearn.org/en/test-folder/06.AP_WSPNetwork_RoleSushmita.pdf
http://fdmt.iwlearn.org/en/test-folder/07.PWA_WSPsImplementinThailandNov.232015IWA.pdf

WSP was retained in the strategic plan of the Provincial Waterworks Authority (PWA) to run until
2016.They continue to engage with international organisations to help scale up their efforts in
implementing WSP across the country.

As PWA is responsible for the whole country, they have faced a few issues in the implementation
of WSP. As the area they cover is large, each region has its own characteristic; issues are
therefore different: e.g. water quality is different in different regions due to varying community
activities pollute the water in different ways.

e Drinking Water Quality Management of MWA
Ms. Siwilai Kitpitak, MWA
The Metropolitan Waterworks Authority (WMA) is a state-owned enterprise that covers the
Bangkok metropolitan area, roughly 10 million users. WMA withdraws water from the Chao
Phraya Basin and Mae Klong Basin.

There is real time monitoring of raw water. Samples are collected to monitor changes and what
variables need to be focused on. Water quality monitoring is routine for every step of collection
treatment and distribution.

MWA has a newly launched Water Quality Integrated Centre with real time water quality
monitoring system (with 50 monitoring stations).

Audience comments

During drought periods an important element to consider is salinity. Less raw water will result in more
saline intrusion which impacts the quality of water and increasing cost for treatment. Both PWA and
MWA rely on natural water resources, which are often polluted. For PWA, creating their own water
source (like EGAT have their own system), is financially not an option as it requires a lot of money
(investment), which they do not have. PWA focus (short-term|) is to increase the capacity of tap water
production and distribution. This can be achieved by using water from reservoirs for irrigation or
private and public wells to complement their existing sources, however the planning around this
needs to be better defined. The WSP approach is very inclusive which helps their efforts in getting the


http://fdmt.iwlearn.org/en/test-folder/08.MWADrinkingWQM.pdf

necessary raw water. Therefore the issue of saline intrusion and looking to other sources is on their
agenda and is being addressed. The case is not very different for MWA. Furthermore, they join
several meetings, are part of sub committees, they engage at the policy level and they use these
platforms to bring forward this idea of creating their own source, but in which way is not clear.
Abstracting water from the Chao Phraya is not enough, and so to create their own source has been
brought forward.

Salinity in some periods is very high. If the levels increase again; and they probably will, there is a
project with RID and the military unit to use water form one area and diverting this to counteract the
salinity or to use that water for tap water production.

Conclusion and wrap-up
¢ Inge Wallage, IWA
We leave from here and go back to our daily lives, we all work in our specific disciplines, but
when there is a flood or drought, it is comes on everyone’s minds. What is needed is to develop
a water narrative. We need to be talking a particular level, even with consumers about the needs
and urgency of extreme events; try to bring more people on the journey.

The challenges around water management live at different levels and with different stakeholders,
We need to move beyond reacting during crises to managing water on a daily basis.
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English version

Time Iltem
08:00-08:45 Registration
08:45-09:00 Welcome speech
Mr. Kaveh Zahedi, Regional Director, UNEP
09:00-09:30 Keynote
“Improved planning for flood and drought management through informed decision
making including use of technical tools”
Dr. Pichet DurongKeveroj, Minister of Science and Technology, Thailand
09:30-09:45 Flood and Drought Management Tools project overview
Ms. Katharine Cross, IWA
09:45- 10:15 Break
10:15-11:45 International Case studies
Global Climate Change—Integration, Coherence and Governance (Taiwan Experience)
Prof. Hong Yuan Lee, National Taiwan University, Republic of China (Taiwan)
Australia’s Water Management Modelling Framework, linking policy and modelling for
drought management
Dr. Robert Carr, CEO eWater Solutions, Australia
Satellite-Based Drought, Flood, and Food Security Monitoring System in Asia
Dr. Shinichi Takashima, Remote Sensing Technology Center (RESTEC), Japan
Moderator: Dr. Ganesh Pangare, IWA
11:45-12:45 Panel discussion - How decisions are made to deal with drought and flood events.
Panelists:
Dr. Sutat Weesakul, HAII
Mr. Somchit Amnatsan, RID
Dr. Prasert Sirinapaporn, ONEP
Ms. Patchara Petvirojchai, TMD
Moderator: Dr. Surajate Boonya-aroonnet
12:45-14:00 Lunch
14:00-14:30 In depth: Flood and Drought Management Tools project
Mr. Oluf Jessen, DHI
14:30 — 15:00 Drought session:
The ESCAP/RESAP Regional Drought Mechanism
Ms. Kelly Hayden, ESCAP
Dry season planning and management
Mr. Somchit Amnatsan, RID
Moderator: Dr. Somchai Chonwattana, DHI
15:00-15:30 Flood session:

Flood Forecasting
Mr. Finn Hansen, DHI

Flood management from the perspective of a reservoir operator
Mr. Nutthavutthi Chamchang, EGAT

Moderator: Dr. Somchai Chonwattana, DHI




Time Item

15:30-16:00 Break

16:00-16:45 WSP:
WSP Asia Network
Ms. Sushmita Mandal, IWA
WSP implementation in Thailand
Mr. Serm Huekkhuntod, PWA
Drinking Water Quality Management of MWA
Ms. Siwilai Kitpitak, MWA
Moderator: Ms. Katharine Cross

16:45-17:00 Conclusions and wrap-up
Inge Wallage, IWA

Thai version
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Experience)
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A series of communication material and media content have been developed around the Symposium.
Below is a list of developed material. This information is also available via the project website
(http://fdmt.iwlearn.org/)

Presentations from the Flood and Drought symposium
http://fdmt.iwlearn.org/en/en/events/flood-and-drought-symposium.

Press release
Why Planning for Floods and Droughts?

News and media
UN hosts Flood and Drought Symposium (video)

Why Planning for Floods and Droughts (news)

C-151126004087 - Daily News: m’%mﬁa‘lumﬁﬁj”ﬂmiﬂﬂumnfwimuamfmﬁ'q (news)

B-151128038039 - Matichon: ggﬁu%1mﬁw§maaﬁ1ﬂujzﬂ‘éauwﬁa widuINmulnga (news)

Blog
First Impressions: Mapping Flood and Drought for Better Preparedness and Planning

Poster and information sheets
Project information sheet

Chao Phraya information sheet [eng] [th]

Drought information sheet

Drought posters
e Project overview
e Water Safety Planning
¢ Drought management
e Drought monitoring system



http://fdmt.iwlearn.org/
http://fdmt.iwlearn.org/en/en/events/flood-and-drought-symposium
http://www.iwa-network.org/press/why-planning-for-floods-and-droughts
https://www.youtube.com/watch?v=Nkojd_eP36g
http://www.iwa-network.org/news/why-planning-for-floods-and-droughts
http://fdmt.iwlearn.org/th/e40e2de01e2ae32e23e42e04e23e07e01e32e23/e40e04e23e37e48e2de07e21e37e2de43e19e01e32e23e08e31e14e01e32e23e1be31e0de2be32e19e49e17e48e27e21e41e25e30e19e49e41e25e49e07/view
http://fdmt.iwlearn.org/th/e40e2de01e2ae32e23e42e04e23e07e01e32e23/e22e39e40e2de47e19e0ae35e49e2de32e01e32e28e1ee25e34e01e40e2de25e19e34e42e0de40e1be25e35e48e22e19e2be25e31e07-e40e21e29e32e1de19e21e32e15e32e21e1be01e15e34/view
http://www.iwa-network.org/blog2/first-impressions-mapping-flood-and-droughts-for-better-preparedness-and-planning-
https://www.dropbox.com/personal/F%26DMT%20Project/07%20Communications/Information%20sheet%20and%20factsheet/Project%20factsheet/Updated%20factsheet?preview=FDMT_Project_Information+sheet.pdf
https://www.dropbox.com/s/jter0ic2cyecloi/ChaoPraya_basin_infosheet_FINAL.pdf?dl=0
https://www.dropbox.com/s/hpbi7r8ecc16eng/ChaoPraya_basin_infosheet_FINAL_THAI.pdf?dl=0
http://fdmt.iwlearn.org/en/documents/Flood%20Drought%20Management%20Tools_Drought%20information%20sheet/view
https://www.dropbox.com/s/l5kyp6bn8s1futi/FDMT%20PosterFINAL.pdf?dl=0
https://www.dropbox.com/s/tga46cr0s8yjivh/FDMT%20PosterFINAL_WSP.pdf?dl=0
https://www.dropbox.com/s/c1mhmqw5clubhkd/FDMT%20PosterFINAL_drought.pdf?dl=0
https://www.dropbox.com/s/fftshxjlrtye7fn/FDMT%20PosterFINAL_WorkflowPlanning.pdf?dl=0

English version

No Questions/Topics Description Speakers

1 General weather Some foreigners may not be familiar with TMD
characteristics in Thailand’s weather conditions. This will help 5 minutes
Thailand them to have a good background about water 11:45-11:50

situation in Thailand.

2 Can you tell us the This is to identify the climate factors that TMD
current rainfall situation, | influence the weather extremes in Thailand. 5 minutes
extreme weathers in What are the reasons? What are the tools being | 11:50-11:55
Thailand, especially used? Any gaps for DSS tool development?
severe drought in 2015.

What TMD can do to
support flood and
drought management?

3 Can you describe the RID operates major reservoirs in the country and | RID
current drought in works closely with Ministry of Agriculture and 5 minutes
Thailand? How big is the | Cooperatives. This year we have limited water 11:55-12:00
impact? supply and RID can tell the relevant numbers

comparing to the history to show how severe of
the 2015 drought.

4 Any measures the Thai Thai government has announced the crisis for RID
government has the Chao Phraya River Basin and only water 5 minutes
implemented, who and supply for domestic use is secured but not for 12:00-12:05
how decisions are the farmers. RID will also describe how
made? information or tools that are being used to make

the decisions.

5 For flooding, can you On the other hand, Thailand also experiences HAII
share with us that the flooding. Thailand has infrastructures that can 5 minutes
decision making manage only 20% of total runoff. Another 80% 12:05-12:10
processes or players are | are taken care by local communities. The
similar or different from difference is the size of affected areas. Drought
the drought? usually occurs in a small area while flooding

affects a bigger area. Therefore the organization
and tool are different.

6 Thai government has Since 2011, water-related problems are top HAII
set priority for flood and | priority for Thai government. HAIl was appointed | 5 minutes
drought issues. What is | by government to create a centralized data 12:10-12:15
the current status of system called NHC (National Hydroinformatics
DSS system for flood and Climate Data Center). 13 agencies are the
and drought initial members and will be extended to 30
management in agencies to cover all water management and
Thailand? development aspects.

7 Flood and drought will Climate change is an uncertainty for future flood | ONEP
be more severe in future | and drought management. At national policy 5 minutes
due to global warming, level, ONEP is a key agency for to set a national | 12:15-12:20
at policy level what are policy and masterplan for climate change and
key preparations or also implementation for sustainable future. What
national policies are challenges or obstacles for a successful
implemented to handle implementation? Any missing data, information
this? or tools to support ONEP.

8 In short term, what we This will give practical ideas for audiences that ONEP
can tell the public to some actions can be done to secure the future 5 minutes
encourage or change on flood and drought management. Example 12:20-12:25

behaviors to reduce
risks from flood and

from adaptations and mitigations will be given.




drought in future?

9 From previous This will create a connection to the previous HAII
international case session that Thailand can be benefit from our 5 minutes
studies, do you see any | international experts. Also any suggestions or 12:25-12:30
possibility or lesson extra requirements to tell the DSS tool
learnt from them? developers (DHI/IWA)?

10 Next year Thailand will This will show that the outputs from DSS tool RID
surely have a drought can actually help Thailand for the coming 5 minutes
problem what do you drought next year. 12:30-12:35
expect to get very soon
from DSS developers?

QA + wrap+
spare

10 minutes
12:35-12:45
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Title First Name |Family Name Represents Email
Project Management Unit and support staff
Mr. Oluf Jessen DHI ozj@dhigroup.com
Mr. Bertrand Richaud DHI ber@dhigroup.com
Mr. Raul Glotzbach IWA raul.glotzbach@iwahg.org
Ms. Katharine Cross IWA katharine.cross@iwahg.org
Ms. Sushmita Mandal IWA Sushmita.Mandal@iwahg.org
Ms. Lalita Rammont IWA Lalita.Rammont@iwahq.org
Ms Romaneeya | Mather IWA romaneeya@hotmail.com
Invited paticipants
Ms. Inge Wallage IWA Inge.Wallage@iwahg.org
Mr. Ganesh Pangare IWA Ganesh.Pangare@iwahqg.org
Mr. Rui Veras IWA Rui.Veras@iwahg.org
Mr. Finn Hansen DHI fih@dhigroup.com
Mr. Claus Skotner DHI cso@dhigroup.com
Mr. Jacob Hgst-Madsen DHI jhm@dhigroup.com
Ms. Varaporn Buranautama DHI may@dhigroup.com
Mr. Somchai Chonwattana DHI sch@dhigroup.com
Mr. Sukrit Kirdsaeng Thai sukritk@hotmail.com
Metrological
Department
(TMD)
Mr. Pattara Sukthawee Thai pattaradini@gmail.com
Metrological
Department
(TMD)
Ms. Patchara Petvirojchai Thai patchara@hotmail.com
Metrological
Department
(TMD)
Ms Malinee Meelapsom TMD
(Exhibition)
Mr Ekasit Changlek TMD
(Exhibition)
Ms Aphantree Yutaphan TMD
(Exhibition)
Ms Sukhumal Tamijaipian TMD
(Exhibition)
Mr. Sarote Thiprut Department of | sarotethiprut@gmail.com
Disaster
Prevention and
Mitigation
Mr. Watthanath Sutthichuentrikul Department of | scha29@hotmail.com
Disaster
Prevention and
Mitigation
Mr. Narong Ruengsri The Bangkok Narong_ruengsri@hotmail.com.co.th

Metropolitan
Administration
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Title First Name | Family Name Represents Email
(BMA)
Ms. Amraporn Jitprapai The Bangkok amjitpp@yahoo.com
Metropolitan
Administration
(BMA)
Mr. Vichai Somboon The Bangkok vichaisomboon@gmail.com
Metropolitan
Administration
(BMA)
Ms. Chuthatip Achavasmit Department of | Chuthatip@hotmail.com
Public Works
and Town &
Country
Planning
Mr. Saharat Pimpasak Department of | saharat pimpasak@hotmail.com
Public Works
and Town &
Country
Planning
Ms. Busanee Praevisavakij Department of | Bussanid@hotmail.com
Public Works
and Town &
Country
Planning
Ms. Wasna Roiampaeng Department of | WAS1PROI@yahoo.com
Water
Resources
(DWR)
Mr. Anusorn Rungsipanich GISTDA anusorn50@aistda.or.th
Mr. Thudchai Sansena GISTDA thudchai@gistda.or.th
MR. SOMCHIT AMNATSAN RID somnatsan@yahoo.com
Mr. Wachira Surin RID wachira kk@hotmail.com
Mrs. Aurasa Wongkham RID (Exhibition)
Miss Tadsanee Phandee RID (Exhibition)
Mr. Chitsanupong | Jaroennitikan RID (Exhibition)
Mr Chatchai Pedugsorn RID (Exhibition)
Mr. Chaiwat Vorapeboonpong MWA psithai@gmail.com
Mrs. Siwilai Kitpitak MWA Sivilk@yahoo.com
Ms. Chaweepan | Suangkiattikun MWA chaweepan@mwa.co.th
Mr Auttapol Kordach MWA
(Exhibition)
Mr Piphat Boribannukul MWA
(Exhibition)
Ms Nissapas Wongpat MWA
(Exhibition)
Mr. Serm Huekkhuntod PWA sermh@pwa.co.th
Mrs. Puangtong Wangdan PWA puangtongw@pwa.co.th
Mr. Chaiyaches | Lathitanatham PWA chaiyachesl@pwa.co.th
Mr Sakchai Homkachae PWA
(Exhibitiion)
Ms. Kuanpat Ngosuwaan PWA
(Exhibitiion)
Mr Kittichai Meemoo PWA
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Title First Name | Family Name Represents Email
(Exhibitiion)
Mr Chaipisit Artmungkhun PWA
(Exhibitiion)
Mr. Nutthavutthi | Chamchang EGAT nutthavutthi.c@egat.co.th
Mr. Subin Netsawang EGAT subin.n@egat.co.th
Mr. Maitree Foitong EGAT maitree.f@egat.co.th
Ms. Wanpen Kaewkaemthong EGAT wanpen.s@egat.co.th
Mr Smian Khamprathom EGAT
(Exhibitiion)
Ms Worawan Puapornpong EGAT
(Exhibitiion)
Mr Rattawit Puttipattanasak EGAT
(Exhibitiion)
Mr Puwanart Sengphaibool EGAT
(Exhibitiion)
Mr. Prasert Sirinapaporn ONEP prahpart@yahoo.com
Ms. Juthamas Panitrangstri ONEP juthamas pa@hotmail.com
Ms. Benjama Boonyachalongsak ONEP benjama_plamy@hotmail.com
Mr. Pichaya Sungsukh ONEP pischallal991@gmail.com
Capt. Chaiyoth Kongkwan Hydrographic chaiyoth33@gmail.com
Department
Cdr. Ronakorn Tharawechrak Hydrographic maitally@hotmail.com
Department
Ms. Saowanee Prachansri Land s _prachansri@hotmail.com
Development
Department
Ms. Pimpilai Nuallaong Land
Development
Department
Mr. Sirichoke Sukgun Marine superyui@gmail.com
Department
Mr. Songkran Panyamul Marine snp_civil@hotmail.com
Department
Ms. Punyawee Intaraksa Department of
Groundwater
Resources
(DGR)
Ministry of
natural
Resources and
Environment
(MONRE)
Mrs. Panchit Chindakul Ministry of
Transport
Mr. Panuwat Promdan Ministry of panuwat.p.mot@gmail.com
Transport
Mr. Phitsanu Voranard Office of the Jinna@nesdb.go.th
National
Economic and
Social
Development
Board (NESDB)
Miss Jinna Tansaraviput Office of the Phitsanu@nesdb.go.th
National

Economic and
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Title

First Name

Family Name

Represents

Email

Social
Development
Board (NESDB)

Ms.

Hataichanok

Puckcharern

National
Statistical Office
(NSO)

hataichanok.methodology@gmail.com

Ms.

Supaporn

Arunraksombat

National
Statistical Office
(NSO)

supaporn@nso.go.th

ADM

Kohlak

Charoenrook, RTN

National
Disaster
Warning Center
(NDWC)

charoenrookkl@yahoo.es

ACM

Somnuek

Swatteuk

National
Disaster
Warning Center
(NDWC)

ss_acdtl8@hotmail.com

RADM

Song

Ekmahachai, RTN

National
Disaster
Warning Center
(NDWC)

song.ekmahachai@gmail.com

Mr.

Kamphol

Kesjinda

Department of
Royal
Rainmaking and
Agricultural
Aviation

kk.ku@hotmail.com

Colonel

Saranpong

Pramsanae

Royal Thai
Survey
Department
(RTSD)

natphet5@gmail.com

Colonel

Jittrakorn

Bairaksa

Royal Thai
Survey
Department
(RTSD)

natphet5@gmail.com

Dr.

Monthip

Sriratana

National
Research
Council of
Thailand
(NRCT)

monthip2007 @gmail.com

Dr.

Chavalit

Ratanatamskul

Chulalongkorn
University

dr _chavalit@yaoo.com

Dr.

Pongsak

Suttinon

The Thailand
Research Fund
(TRF)

pongsak.su@chula.ac.th

Dr.

Sirod

Sirisup

National
Electronics and
Computer
Technology
Center
(NECTEC)

Ms.

Nisara

Jantarapatin

National
Science
Technology and
Innovation
Policy Office
(STI)

nisara@sti.or.th
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Title

First Name

Family Name

Represents

Email

Mr.

Pichet

Durongkaveroj

Ministry of
Science and
Technology
(MOST)

Mr.

Worawarong

Rakreungdet

Ministry of
Science and
Technology
(MOST)

Mr.

Praepraphan

Naiyuti

Ministry of
Science and
Technology
(MOST)

Mr.

Chaowalit

Limmaneevichitr

Ministry of
Science and
Technology
(MOST)

Mr.

Rungroge

Kamondetdacha

Ministry of
Science and
Technology
(MOST)

Ms.

Chomparee

Chompurat

Ministry of
Science and
Technology
(MOST)

Mr.

Raphiphat

Namnaphol

Ministry of
Science and
Technology
(MOST)

Mr.

Suchin

Prayonghoam

Ministry of
Science and
Technology
(MOST)

Dr.

Pasan

Kulvanit

Department of
Science Service
(DSS)

pasan@dss.go.th

Dr.

Nutchanat

Sriwongsitanon

Kasetsart
University

fengnns@ku.ac.th

Dr.

Barames

Vardhanabhuti

Kasetsart
University

barames@hotmail.com

Ms

Tanawan

Wannawong

Kasetsart
University

tanawan 60@hotmail.com

Mr.

Theeraphas

Trancharoen

Kasetsart
University

theeraphas @hotmail.co.th

Ms.

Thanchanok

Khawngoenyuang

Kasetsart
University

thanchanoktutor@gmail.com

Dr.

Montri

Maleewong

Kasetsart
University

Montri.M@XKku.ac.th,
maleewong@agmail.com

Dr.

Surat

Baulert

Kasetsart
University

surat.bo@ku.ac.th

Assoc.
Prof. Dr.

Uruya

Weesakul

Faculty of
Engineering
Thammasat
University

wuruya@engr.tu.ac.th

Dr.

Kasemsan

Manomaipiboon

Joint Graduate
School of
Energy and
Environment

kasemsan m@jgsee.kmutt.ac.th
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Title

First Name

Family Name

Represents

Email

(JGSEE)

Dr.

Boonlue

Kachenchart

Joint Graduate
School of
Energy and
Environment
(JGSEE)

boonlue.kac@mahidol.ac.th

Mr.

Nishit

Aman

Joint Graduate
School of
Energy and
Environment
(JGSEE)

aman.bae@gmail.com

Dr.

Pradya

Prempraneerach

Rajamangala
University of
Technology
Thanyaburi
(RMUTT)

ppradya@gmail.com

Mr.

Sanit

Wongsa

King Mongkut's
University of
Technology
Thonburi

sanit.won@kmutt.ac.th

Dr.

Duangrudee

Kositgittiwong

King Mongkut's
University of
Technology
Thonburi

duangrudee.kos@kmutt.ac.th

Dr.

Weerayuth

Pratoomchai

King Mongkut's
University of
Technology
Thonburi

weerayuth.pra@kmutt.ac.th

Dr.

Narisara

Thongboonchoo

King Mongkut's
Institute of
Technology
Ladkrabang

nthongbo@gmail.com

Mr.

Panuwat

Pinthong

King Mongkut’s
University of
Technology
North Bangkok

Panuwat.pinthong@yahoo.com

Ms.

Supitcha

Thaikheaw

King Mongkut’s
University of
Technology
North Bangkok

th.supitcha@gmail.com;
cweiraa@gmail.com

Assoc.
Prof. Dr.

Sombat

Chuenchooklin

Naresuan
University

sombatc@nu.ac.th

Dr.

Puripus

Soonthornnonda

Naresuan
University

puripus@gmail.com

Dr.

Veerachai

Tanpipat

HAII

iamtanpipat@ hotmail.com

Asst.Prof.

Sudajai

Lowanichchai

Nakhon
Ratchasima
Rajabhat
University

sudajai@hotmail.com

Ms.

Susantha

Jayasinghe

Asian Disaster
Preparedness
Centre (ADPC)

susantha@adpc.net

Dr.

Rishiraj

Dutta

Asian Disaster
Preparedness
Centre (ADPC)

rishiraj@adpc.net



mailto:boonlue.kac@mahidol.ac.th
mailto:aman.bae@gmail.com
mailto:ppradya@gmail.com
mailto:sanit.won@kmutt.ac.th
mailto:duangrudee.kos@kmutt.ac.th
mailto:weerayuth.pra@kmutt.ac.th
mailto:nthongbo@gmail.com
mailto:Panuwat.pinthong@yahoo.com
mailto:sombatc@nu.ac.th
mailto:puripus@gmail.com
mailto:iamtanpipat@hotmail.com
mailto:sudajai@hotmail.com
mailto:susantha@adpc.net
mailto:rishiraj@adpc.net

Title

First Name

Family Name

Represents

Email

Ms.

Anggraini

Dewi

Asian Disaster
Preparedness
Centre (ADPC)

dewi@adpc.net

Dr.

Natchapon

Vongvisessomjai

Team
Consulting
Engineering

and
Management
Co.,Ltd. (TEAM)

natchapon v@teami.co.th

Mr.

Tepawan

Wattanaprateep

Team
Consulting
Engineering

and
Management
Co.,Ltd. (TEAM)

tepawan_ w@team.co.th

Dr.

Chayanis

Krittasudthacheewa

Stockholm
Environment
Institute (SEI)

chayanis.k@sei-international.org

Dr.

Siriluk

Chumchean

Panya
Consultants
Co.,Ltd.

schumchean@gmail.com

Mr.

Hong-Yuan

Lee

National Taiwan
University
(NTU)

leehy@ntu.edu.tw

Mr.

Yih-Chi

Tan

National Taiwan
University
(NTU)

yctan@ntu.edu.tw

Mr.

Howard

Ho

National Taiwan
University
(NTU)

howard-ho@zju.edu.cn

Dr.

Shinichi

Takashima

Remote
Sensing
Technology
Center of Japan
(RESTECQC)

sobue_shinichi@restec.or.jp

Mr.

Masahiko

Honzawa

Remote
Sensing
Technology
Center of Japan
(RESTEC)

Mr.

Taku

Ujihara

JAXA

Mr.

Ming-Daw

Su

Chulalongkorn
University

Mr.

Toru

Adachi

Embassy of
Japan in
Bangkok

Mr.

Nicholas

Lee

Global Peace
Foundation
(GPF)

nicholaslee@globalpeace.org.my

Mr.

Ingill

Ra

Global Peace
Foundation
(GPF)

ingill.ra@globalpeace.org

Mr.

Wai Hong

Poon

Global Peace
Foundation
(GPF)

jpoon@aglobalpeace.org

Ms.

Poon

Ching

Global Peace
Foundation

ycpoon@globalpeace.org
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Title First Name | Family Name Represents Email
(GPF)

Mr. Kyaw Zwa Soe Ministry of kyawzwasoe@gmail.com
Science and
Technology,
Myanmar

Dr. Apichart Anukularmphai Thailand Water | apichart.twra@gmail.com
Resources
Association
(TWRA)

Ms. Jenni Lundmark European Union | Jenni.LUNDMARK@eeas.europa.eu
(EV)

Mr. Vijay Padmanabhan Asian vpadmanabhan@adb.org
Development
Bank (ADB)

Mr. Roland Treitler Glz roland.treitler@giz.de

Mr. Falk Momber Glz FalkJonas.Momber@agiz.de

Ms. Ina Sieber Glz ina.sieber@gqiz.de

Dr. Mukand S. Babel Asian Institute | msbabel@ait.asia
of Technology
(AIT)

Dr. Sangam Shrestha Asian Institute | sangam@ait.asia
of Technology
(AIT)

Mr Rashid Muhammad_Faisal | Asian Institute | st116664@ait.asia
of Technology
(AIT)

Mr. Uttam Ghimire Asian Institute | st116307@ait.asia
of Technology
(AIT)

Ms. Rachel Jolly DFAT Rachel.jolly@dfat.gov.au
(Australia)

Mr. John Dore DFAT John.Dore@dfat.gov.au
(Australia)

Ms. Wendy Voss DFAT Wendy.Voss@dfat.gov.au
(Australia)

Ms. Apinya Buakla DFAT Apinya.Buakla@dfat.gov.au
(Australia)

Mr. Tarek Ketelsen DFAT tarek.ketelsen@gmail.com
(Australia)

Mr. David Sutherland World Health sutherlandda@who.int
Organization
(WHO)

Ms. Sushera BUNLUESIN WHO Country | bunluesins@who.int
Office for
Thailand

Mr. Greg Browder World Bank gbrowder@worldbank.org
(WB)

Dr. Robert Carr eWater robert.carr@ewater.org.au
Solutions

Mr. Krit Adirek EastWater Krit_adi@eastwater.com

Mr. Saksee Taibpim EastWater Saksee Tai@eastwater.com

Mr. Marco Roncarati UNESCAP roncarati@un.org

Ms. Kelly Hayden UNESCAP haydenk@un.org

Mr. Keran Wang UNESCAP wangk@un.org
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Title

First Name

Family Name

Represents

Email

Mr.

Sanjay
Kumar

Srivastava

UNESCAP

srivastavas@un.org

Mr.

Jinsoo

Kim

Regional
President, Asia
Pacific,

Global Peace
Foundation

iskim@globalpeace.org

General

Danai

Meechoovet

President of
Committee
Advisors
Ad-hoc
Committee on
Studying,
Monitoring and
Solving the
Integrated
Water
Management
Problem

Mr.

Veerid

Kavayapanik

Phrae Water
Resources
Management
Center

veerid _001@hotmail.com

Mr.

Preecha

Sookrod

Phrae Water
Resources
Management
Center

Mr.

Jongrak

Ruanmool

Phrae Water
Resources
Management
Center

Mr.

Wattana

Phathong

Phrae Water
Resources
Management
Center

Mr.

Ruanglit

Ngamloed

Phrae Water
Resources
Management
Center

Mr.

Bunsing

Warinrak

Phayao
Provincial
Administration
Organization

Mr.

Songkran

Panya

Phayao Water
Resources
Management
Center

Allen

Mak

Managing
Director,
ProMinent

allenmak@pfc-prominent.com.my

Mr.

Jatuporn

Burutpat

Ministry of
Natural
Resources and
Environment

Mr.

Royol

Chitradon

Hydro and Agro
Informatics
Institute

royol

haii.or.th
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mailto:allenmak@pfc-prominent.com.my

Title

First Name

Family Name

Represents

Email

Mr.

Sutat

Weesakul

Hydro and Agro
Informatics
Institute

sutat@haii.or.th

Mrs.

Royboon

Rassameethes

Hydro and Agro
Informatics
Institute

royboon@haii.or.th

Ms.

Jarumon

Limtipdara

Hydro and Agro
Informatics
Institute

jarumon@haii.or.th

Mr.

Surajate

Boonya-aroonnet

Hydro and Agro
Informatics
Institute

surajate@haii.or.th

Mrs.

Piyamarn

Sisomphon

Hydro and Agro
Informatics
Institute

piyamarn@haii.or.th

Ms.

Pakarat

Danusatianpong

Hydro and Agro
Informatics
Institute

pakarat@haii.or.th

Ms.

Atthanat

Khurat

Hydro and Agro
Informatics
Institute

atthanat@haii.or.th

Ms.

Tantima

Tungjaipongtham

Hydro and Agro
Informatics
Institute

tantima@haii.or.th

Mr.

Nares

Kheng-ngern

Hydro and Agro
Informatics
Institute

nares@haii.or.th

Ms.

Siriphen

Jirapornmanee

Hydro and Agro
Informatics
Institute

siriphen@haii.or.th

Ms.

Pensiri

Saranrat

Hydro and Agro
Informatics
Institute

pensiri@haii.or.th

Mr.

Pakawat

Boonhor

Hydro and Agro
Informatics
Institute

pakawat@haii.or.th

Ms.

Sukana

Kluaypanawan

Hydro and Agro
Informatics
Institute

sukana@haii.or.th

Ms.

Radchanu

Ruang-o-cha

Hydro and Agro
Informatics
Institute

radchanu@bhaii.or.th

Mr.

Sunai

Phaenthong

Hydro and Agro
Informatics
Institute

sunai@haii.or.th

Ms.

Cholsarun

Suksamer

Hydro and Agro
Informatics
Institute

cholsarun@haii.or.th

Ms.

Suchada

Kotesin

Hydro and Agro
Informatics
Institute

suchada@haii.or.th

Ms.

Treeyarat

Pantaboot

Hydro and Agro
Informatics
Institute

treeyarat@haii.or.th

Mr.

Jakrapop

Akoranee

Hydro and Agro
Informatics
Institute

jakrapop@haii.or.th




Title

First Name

Family Name

Represents

Email

Mr.

Manorot

Tangsaveephan

Hydro and Agro
Informatics
Institute

manorot@haii.or.th

Mr.

Aditep

Chairungruang

Hydro and Agro
Informatics
Institute

aditep@haii.or.th

Ms.

Jittiporn

Chantarojsiri

Hydro and Agro
Informatics
Institute

jittiporn@haii.or.th

Mrs.

Natta

Ariyananthakul

Hydro and Agro
Informatics
Institute

natta@haii.or.th

Ms.

Jutarat

Maneelok

Hydro and Agro
Informatics
Institute

jutarat@haii.or.th

Ms.

Aungkana

Pratumthong

Hydro and Agro
Informatics
Institute

aungkana@haii.or.th

Ms.

Yokfa

Hannarong

Hydro and Agro
Informatics
Institute

yokfa@haii.or.th

Mr.

Thakolpat

Khampuengson

Hydro and Agro
Informatics
Institute

thakolpat@haii.or.th

Mr.

Chawin

Kanyawararak

Hydro and Agro
Informatics
Institute

chawin@haii.or.th

Mr.

Pharkpoom

Arunmuang

Hydro and Agro
Informatics
Institute

pharkpoom@haii.or.th

Mr.

Athaphon

Ngamying

Hydro and Agro
Informatics
Institute

athaphon@haii.or.th

Mr.

Titinan

Tapaonoi

Hydro and Agro
Informatics
Institute

titinan@haii.or.th

Mr.

Wasukree

Sae-tear

Hydro and Agro
Informatics
Institute

wasukree@haii.or.th

Mr.

Warin

Sophonphattanakul

Hydro and Agro
Informatics
Institute

warin@haii.or.th

Mr.

Watanasak

Supaking

Hydro and Agro
Informatics
Institute

watanasak@haii.or.th

Mr.

Sathit

Chantip

Hydro and Agro
Informatics
Institute

sathit@haii.or.th

Ms.

Maliwan

Khongkhaow

Hydro and Agro
Informatics
Institute

maliwan@ haii.or.th

Mr.

Apimook

Mooktaree

Hydro and Agro
Informatics
Institute

apimook@haii.or.th

Ms.

Karnjana

Saengprapai

Hydro and Agro
Informatics
Institute

karnjana@haii.or.th



mailto:titinan@haii.or.th

Title First Name | Family Name Represents Email
Mr. Watin Thanathanphon Hydro and Agro | watin@haii.or.th
Informatics
Institute
Mr. Rapeepong | Lertwattanaruk Hydro and Agro | rapeepong@haii.or.th
Informatics
Institute
Mr. Theerapol Charoensuk Hydro and Agro | theerapol.c@haii.or.th
Informatics
Institute
Mr. Narongrit Luangdilok Hydro and Agro | narongrit@haii.or.th
Informatics
Institute
Mr. Winai Chaowiwat Hydro and Agro | winai@haii.or.th
Informatics
Institute
Ms. Srisuda Sooksmarn Hydro and Agro | srisuda@haii.or.th
Informatics
Institute
Ms. Nitchata Chumjai Hydro and Agro | nitchata@haii.or.th
Informatics
Institute
Mr. surajedt Chalothorn Hydro and Agro | surajedt@haii.or.th
Informatics
Institute
Ms Pintip Vajarothai Hydro and Agro
Informatics
Institute
Mr. Pramot Pongsuthatharn Ministry of
Science and
Technology
Mr. Vivit Yodprasit Ministry of
Science and
Technology
Ms. Sunisa Phakpian Ministry of
Science and
Technology
Mr. Jittiwut Suwatthikul NECTEC Jittiwut. Suwatthikul@nectec.or.th
Media
Ms. Nattaya Kachintorn Dailynews
Mr. Pavarate Jongjaroenrungruang | NBT
Mr. lyara Pumpuang NBT
Ms. Praveena Polkett Manager Online
Mr. Kittikorn Nuntavong ETV Thai
Ms. wanida Nakhisang channel 3
Mr. Yuttana Tanon channel 3
Mr. Pongrapee praprutdee channel 5
Mr. Sarayoot pumsuwa channel 5
Mr. Atsid Kornkaew channel 5
Mr. Thaiwat Trithananusorn MOST TV
Mr. Sukrit Kawboon MOST TV
Mr. poochanok Rukthai TNN



mailto:srisuda@haii.or.th
mailto:Jittiwut.Suwatthikul@nectec.or.th

Mr. Jirapat Chamwecha TNN

Mr. Nitikorn Promthong TNN

Ms. Porntip Prommart Sapiens
International
Corporation

Mr. Sueb-Sak Sirijaraya Sapiens
International
Corporation




