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nseAusesm (Panel Discussion) meleiiveeae Sustainable Groundwater o
Management towards SDGs
ec.e Groundwater issues in world scale to be more sustainable and how to manage . ®o
to make groundwater sustainably (post covid and post cop267?)
by Prof. & Dr. Makoto Taniguchi
ea.o Groundwater Science: Issues and Research Trends ... Lo
by Dr. James W. LaMoreaux
ec.on Assessing recent hydrological changes and groundwater depletion under. [Glcd
various policy changes and newly delivered water in the North China Plain
by Prof. & Dr. Yonghui Yang
e&.« Groundwater for sustainability: contributions towards the 2030 Agenda (S}

and the Sustainable Development Goals by Dr. Hans Dencker Thulstrup
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o&. MIUTIWNELE Wade New Perspectives and Challenges in Integrated Mo

®o.

Water Resources Management in Region
o¢&.e Innovations for Groundwater Management towards SDGs in Thailand Mo

by Dr. Surin Worakijthamrong

e&.lb Integrating Groundwater and Resiliency Frameworks: Informing enen
Transboundary Groundwater Management in the Lower Mekong River Basin,
Cambodia and Vietnam by Saira M. Haider, Kathryn Powlen, and
Kyle W. Davis (U.S. Geological Survey: USGS)
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ANSHAILINEIEU (Groundwater Management towards SDGs) 31U & 1394

®o.® An agent-based approach for managing food-energy-water systems o
under future climate scenarios using FEWCalc and DSSAT:
Opportunities and Challenges for Local Decision-Makers in Thailand

by Mr. Jirapat Phetheet

eo. GIS Analysis for Groundwater Exploration in Hard Rock Terrains e

of Huai Krachao district, Kanchanaburi, Thailand by Miss Jurarud Yanawongsa

@o.en Groundwater Resources Planning and Development in Eastern______ . ... &0

Economic Corridor (EEC) with an Integrated Spatial Plan and

Public Participation by Associate Professor Vijitsri Sanguanwongse

eo.@ Managed Aquifer Recharge: The Exploration of potential areas . (aG)

Namkam River Basin, Sakon Nakorn and Nakhon Phanom Provinces, Thailand
by Miss Natchanok Ounping

e@o.& Application of Nanofiltration Membrane for Removal of VOCs ... (el

and Heavy Metals in Groundwater, Ratchaburi, Thailand

by Miss Chadaporn Busarakum

@o.o Hydrological Forensic Investigation combining Hierarchical [y

Cluster Analysis: A case study of 16 Lum Nam Jone Reservoir,

Chachoengsao, Thailand by Miss Manussawee Hengsuwan

@o.¢9 Cost and Benefit Analysis from Using Automatic Metering Reading.___. (e

for Groundwater Revenue Management: Case Study from Thailand

Groundwater Crisis Area by Associate Professor Supanee Harnphattananusomn
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eo.c Groundwater Monitoring Network in Thailand . é&s
by Miss Thayarat Srikumma
eo.« Characterization of Contaminated Groundwater using Membrane e
interface probe and Hydraulic Profiling Tool (MiHPT) in Ratchaburi, Thailand
by Miss Phanumat Kullaboot
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6. NMUUANIS

Time ’ Wednesday - 26 January 2022 (Morning)
08.45-09.00 | Registration

Opening Ceremony

I Introduction Speech by MC
09.00-09.45 1. Congratulation Speech by Assoc. Prof. Dr. Supot Teachavorasinskun, Chulalongkorn
University

Il Opening Speech by Air Chief Marshal Chalit Pukpasuk, Privy Councilor, Thailand

Group Photo

Keynote speech
I.  Mr. Benoit Bosquet, Regional Director for Sustainable Development, East Asia and Pacific,

World Bank
10.00-10.30 Topic: Water Disaster Management towards SDG and post Covid
. Mr. Christophe Bahuet, Deputy Assistant Administrator and Deputy Director of the UNDP
10.30-11.00
Regional Bureau for Asia and the Pacific (RBAP)
11.00-11.30 Topic: Water management under Climate Change

Il Dr. Surasee Kittimongkol, Secretariat General of the Office of National Water Resources

(ONWR)

Topic: Water management in Thailand and towards SDG

Break (Clip VDO)




Executive Panel Session -1

ROOM A 1: Water Disaster Management and

Climate Change

Technical Presentation Session

ROOM B 1

Wednesday - 26 January 2022 (Afternoon)

Taiwan Special Presentation Session

ROOM C 1

MC Asst. Prof. Dr. Anurak Sriariyawat Chair | Prof. Dr. Seongjin Noh Chair Prof. Dr. Jui-Pin Tsai
13.00-
General Discussion
14.30
Invited Speaker Topic Al Invited Speaker Topic B1
Prof. Yasuto TACHIKAWA 13.00- | Super Drought Hotspots over East Asia and Southeast Asia in | 13.00- | The Responses of Agricultural Water Resource Management to
Kyoto University 13.30 | the Last Decade 13.30 | Climate Change
: Prof. Chen Wen, Chinese Academy of Science, China : Dr.Min-Der Hung , COA and Dr. Chih-Hung Tan, AEC
INVESTIGATION OF HYDROLOGICAL INTERACTIONS IN Manifold analysis of climate pattern of Pacific islands
Mr. Yusuke Taishi THE CHAO PHRAYA RIVER SYSTEM IN BANGKOK USING : Ming-Che HU
13.30- 13.30- | TA-128L
Regional Technical Advisor for 13.50 TA-103L | STABLE ISOTOPIC COMPOSITIONS AND 13.50
Climate Change Adaptation, UNDP ; HYDROCHEMICAL FACIES ’
: Jeerapong laonamsai
SENSITIVITY ANALYSIS OF THE RUNOFF IN THE LAND DEVELOPMENT OF CASCADE SEPARATION PROCESSES
Dr. Giriraj Amarnath
13.50- SURFACE MODELS FORCED BY THE OUTPUT OF MRI- 13.50- TB-210L | FOR AGRICULTURAL WASTEWATER TOWARDS A
International Water Management TA-105S
14.10 AGCM 3.2 CLIMATE MODEL 14.10 CIRCULAR WATER ECONOMY
Institute
: Aulia Febianda Anwar Tinumbang : Shu-Yuan Pan
MULTI-OBJECTIVE BIOMONITORING APPROACHES
USING BIOLOGICAL COMMUNITIES TO ASSESS THE
Mr. Abdul Malik Sadat Idfris, ASSESSING CLIMTE CHANGE IMPACT ON FLOOD PEAK
14.10- 14.10- TB-211L | WASTEWATER TREATMENT EFFICIENCY AND
Bappenas Indonesia/ TA-116L | DISCHARGES OF ALL THE CLASS-A RIVERS IN JAPAN
14.30 14.30 ECOSYSTEM SERVICES OF SUBTROPICAL
Prof.Kusuma : Tomohiro Tanaka
CONSTRUCTED WETLANDS
: Rita Sau Wai Yam

Break (Clip VDO)




Executive Panel Session -2

ROOM A 2: Water Management and Climate

Change

Technical Presentation Session

ROOM B 2

Wednesday - 26 January 2022 (Afternoon)

Taiwan Special Presentation Session

ROOM C 2

MC Asst. Prof. Dr. Pongsak Suttinon Chair | Prof. Dr. Changhyun Jun Chair Prof. Dr. TANAKA Shigenobu
15.00-
General Discussion
16.45
Prof. Tainan Oki ASSESSMENT OF REGIONAL-SCALE FLOOD FOR SMALL
Discussion on the Suitability of SWAT Model Applied
Special Advisor to the President, and | 15.00- MOUNTAINEOUS RIVER BASIN UNDER CMIP6 CLIMATE 15.00- | TB-208L
TA-117L to Hydrological Simulation of Paddy Field in Taiwan
a Professor at The University of 15.20 CHANGE SCENARIOS 15.20
: Li-Chi Chiang
Tokyo : Sawitree Rojpratak
PROJECTED CHANGE IN SEASONAL MONSOON Visualization of the Dynamic of Soil Moisture in
Dr. Klaus Schmitt
15.20- PRECIPITATION OVER SOUTHEAST ASIA UNDER CMIP6 15.20- | TB-214L | Terraced Paddy Fields by Using Geoelectrical
Director of a GIZ Project on TA-118L
15.40 CLIMATE MODEL 15.40 Resistivity Tomography
Ecosystem-based Adaptation
: Sawitree Rojpratak : Shao-Yiu Hsu
RELATIONSHIP BETWEEN SOIL MOISTURE AND
HYDRAULIC TOMOGRAPHY USING FIBER BRAGG
Prof. Sangam Shrestha 15.40- SALINITY DEGREE IN THE SALT-AFFECTED SOIL AREA 15.40- | TC-338L
TA-112S GRATING MULTILEVEL WELL
Asian Institute of Technology 16.00 IN KHON KAEN, NORTHEAST THAILAND 16.00 JUiPin Teai
: Jui-Pin Tsai
: SUPRANEE SRITUMBOON
EXPLORING BIAS CORRECTIONS OF RIVER DISCHARGE
SINTEX-F seasonal prediction system and its
Ir. Mohd Zaki b. Mat Amin, 16.00- UNDER DAM OPERATION USING d4PDF IN THE CHAO 16.00-
TA-119L TB-201S | application
Malaysia 16.20 PHRAYA RIVER BASIN, THAILAND 16.20
: Takeshi Doi
: Aakanchya Budhathoki
ANALYSIS OF FUTURE PRECIPITATION CHANGES IN WEEKLY GROUNDWATER PUMPAGE ESTIMATION IN
16.20- TAIWAN USING ENSEMBLE CLIMATE CHANGE 16.20- UPPER CENTRAL PLAIN THAILAND VIA ARTIFICIAL
TA-120L TB-205L
16.40 SCENERIO DATABASE, D4PDF 16.40 NEURAL TECHNIQUE

: Chang, JuiChe

: Tran Thanh Long

Break (Clip VDO)




Thursday - 27 January 2022 (Morning)

Executive Panel Session -3

Technical Presentation Session AIT-SEIl Special Session on Groundwater Management
ROOM A 3: Sustainable Groundwater
ROOM B 3 ROOM C 3
Management towards SDGs
MC Asst. Prof. Dr. Aksara Putthividhya [ Chair | Prof. Dr. Shu-Yuan Pan Chair Prof. Dr. Ashim Das Gupta
09.00-
General Discussion
10.30

Invited Speaker Topic C1
Invited Speaker Topic A2

Prof. Dr. Makoto Taniguchi INNOVATIONS FOR GROUNDWATER MANAGEMENT TOWARDS SDGS IN
09.00- | A novel spatial downscaling approach for climate change | 09.00-

Research Institute for Humanity THAILAND
09.30 | assessment in regions with sparse ground data networks. | 09.30

and Nature (RIHN), Japan : Surin Worakijthamrong, PhD., Director of Groundwater Development

: Professor Hyunhan Kwon, Sejong University
Bureau, Department of Groundwater Resources, Thailand

Dr. James W. Lamoreaux Flood simulation of the 2021 Thailand flood in Towards Sustainable Groundwater Management of
09.30- 09.30- | TC-312S
Chairman at PELA 09.50 TA-115S | the upstream area of Chi River basin 09.50 Transboundary Aquifers in the Lower Mekong Region
GeoEnvironment, USA : Kwanchai pakoksung : Ashim Das Gupta
Prof. Yonghui Yang,
Aquatic weed removal with a rake to optimize MAPPING GROUNDWATER RESILIENCE TO CLIMATE CHANGE AND
Center for Agricultural Resources | 09.50- 09.50- | TC-314S
TA-136L | water delivery HUMAN DEVELOPMENT IN BANGKOK AND ITS VICINITY, THAILAND
Research, IGDB Chinese Academy | 10.10 10.10
: Jirawat Phuphanutada : Sanjiv Neupane

of Sciences, China

Development of ultra-high resolution distributed

Dr. Hans Dencker Thulstrup Roles of multi-stakeholders in sustainable groundwater
10.10- rainfall runoff model to forecast flash flood in 10.10- | TC-316S

Senior Programme Specialist, TA-127L management towards SDG6. Case of Khon Kaen, Thailand
10.30 ungauged urban catchments 10.30

UNESCO Jakarta : Preeyaporn Muenratch

: Yasuto TACHIKAWA, Feng Shi

Break (Clip VDO)




Thursday - 27 January 2022 (Morning)

Executive Panel Session - 4

ROOM A 4: Water Management under

Water security/SDGs

Asst. Prof. Dr. Piyatida

Technical Presentation Session

ROOM B 4

AIT-SEI Special Session on Groundwater Management

ROOM C 4

Industries, Thailand

: Manoj Khaniya

MC Chair | Prof. Dr. Kyuhyun Byun Chair Dr. Thanapon Piman
Ruangrassamee
10.45-
General Discussion
12.15
HISTORICAL FLOOD SIMULATION AND WATER INSECURITY: A CONTRIBUTING FACTOR TO CONFLICT IN
Mr. Thomas Panella, EVALUATION THE PERFORMANCE OF GRIDDED BANGLADESH
10.45- 10.45- | TA-101S
Chair the Water Sector 105 TA-132L | PRECIPITATION DATASET IN PREK THNOT RIVER 11.05 : Robaiya Nusrat
11. 1.
Committee/Group for ADB BASIN
: Oudomsatia Huong
ASSESSING FLOOD RISK USING ANALYTICAL
HIERARCHY PROCESS (AHP) AND GEOGRAPHICAL Nature Based Solutions (NBS) for Sustainable Urban Storm Water
Professor Seungho Lee, 11.05- 11.05- | TC-302S
TA-133L | INFORMATION SYSTEM (GIS): APPLICATION IN Management in Global South: A Short Review
Korea University, Korea 11.25 11.25
PREK THNOT RIVER BASIN : Ho Huu Loc
: Chanponleourothana Samrith
Mr. Nguyen Minh Khuyen, Model of water leakage beneath reservoir and UNDERSTANDING MULTI -ACTORS’ DIMENSIONS FOR URBAN
Deputy Director General - 11.25- TA135L above diversion water tunnel; Mae Prachum 11.25- | TC-305S | WATER SECURITY IN ARMED CONFLICTING AREAS OF RAKHINE
Department of Water Resources 11.45 reservoir area, Mae Taeng, Chiang Mai Province 11.45 STATE, MYANMAR
Management, MONRE : Noppadol Poomvises : Thi Phuoc Lai NGUYEN
Mr. Somchai A ROBUST APPLICATION OF GOOGLE EARTH ENGINE FOR
POTENTIAL OF ENSEMBLE OPTIMAL
Wangwatanaphanich, 11.45- 11.45- ESTIMATING SURFACE SUSPENDED SEDIMENT CONCENTRATION
TA-126L | INTERPOLATION IN TACKLING PARAMETER BIAS TC-327L
The Federation of Thai 12.05 12.05 (SSSC) DYNAMICS IN MEKONG DELTA

: Punwath Prum

Break (Clip VDO)




Thursday - 27 January 2022 (Afternoon)

Technical Presentation Session Technical Presentation Session Technical Presentation session
ROOM A 5 ROOM B 5 ROOM C 5
Chair Prof. Dr. Shu-Yuan Pan Chair Prof. Dr. Li-Chi Chiang Chair | Prof. Dr. Ming-Che Hu
INVESTIGATION OF FUTURE Improving flood management through future
13.00- EXTREME RAINFALL INDICES OF 13.00- reservoir development and operation in the
TA-130L TB-215L
13.20 THAILAND USING CMIP6 GCM 13.20 Tonle Sap largest tributary
RAINFALL DATA: Winai Chaowiwat Invited Speaker Topic B2 : Davin Tes
13.00- | Participatory Water Diversion Project in Bang Rakam Flood- A DEVELOPMENT OF SOIL MOISTURE MONITORING
MANAGING FLASH FLOOD AND
13.30 | prone Field SYSTEM FOR INCREASING IRRIGATION SUPPLY
DROUGHT IN RAINFED AGRICULTURE
13.20- : Dr. Chakaphon Singto, RID, Thailand 13.20- EFFICIENCY APPLIED IN THORTHONGDAENG
TA-102S | - THE CONTEXT OF WATER TB-207L
13.40 13.40 OPERATION AND MAINTANANCE PROJECT,

CRISIS MANAGEMENT IN THAILAND
KAMPHANGPHET, THAILAND
: Supapap Patsinghasanee
: Panuwat Pinthong

Improving Accuracy of ESTIMATION OF CROP WATER REQUIREMENT AND
20 Groundwater Storage in 0 Development of the landslide-integrated SWAT 20 IRRIGATION EFFICIENCY USING CLOUD-BASED
13.40- 13.30- 13.40-
TA-109S | Thailand Using GRACE Data TA-129L | model TB-220L | IRRISAT APPLICATION IN THE LOWER PING RIVER
14.00 13.50 14.00
Assimilation Technique : Lu, Chih-Mei BASIN, THAILAND
: Natthachet Tangdamrongsub : Paphanin Phutonglom
PREDICTING THE RESERVOIR INFLOW Reducing Irrigation Water Requirement of the Chao
THE OPTIMAL IRRIGATION SCHEDULING FOR
14.00- OF BHUMIBOL DAM USING XGBOOST | 13.50- Chet - Bang Yihon Operation and Maintenance 14.00-
TA-138L TB-203S TB-213L | SMART FARM VIA REAL-TIME SENSOR
14.20 MACHINE LEARNING ALGORITHM: |  14.10 Project by Defining New Cropping Calendar based 14.20 Sak Sakulth
: Sak Sakulthai
Pheeranat Dornpunya on Time Series NDVI.: Manatchanok Pannak
ASSESSING FLOOD INUNDATION REAL-TIME RESERVOIR OPTIMIZATION FOR LONG-
HYBRID NEURO FUZZY-BASED RESERVOIR RE-
IN THE LOWER PREK THNOT RIVER TERM OPERATION CONSIDERING SEASONAL
14.20- 14.10- 14.20- OPERATION MODEL: CASE STUDY OF BHUMIBOL
TA-124L | BASIN UNDER CLIMATE CHANGE TB-209L | ENSEMBLE PRECIPITATION FORECAST: A CASE STUDY TB-216L
14.40 14.30 14.40 DAM IN THAILAND
USING RR MODEL COUPLED WTH SWAT OF THE SIRIKIT DAM IN 2019
: Khin Muyar Kyaw
: Sophea Rom Phy : Thatkiat Meema

Break (Clip VDO)




Thursday - 27 January 2022 (Afternoon)

Technical Presentation Session Technical Presentation Session Technical Presentation session
ROOM A 6 ROOM B 6 ROOM C 6
Chair | Prof. Dr. Tebakari Taichi Chair Prof. Dr. Anongrit Kangrang Chair | Prof. Dr. Kiguchi Masashi
FUTURE CHANGES OF FLOOD
Applying Flood-prone Fields for Flood
15.00- CONTROL EFFECTS OF DAMS IN CLASS- 15.00- Telemetry System for Irrigation 15.00-
TA-123L TB-217L TC-342L | Management in Chao Praya River Basin
15.20 A RIVERS IN JAPAN USING d4PDF 15.20 : Somyot Kaewmora 15.20

: Surachat Malasri
: Keiichiro Kitaguchi

IMPACTS OF CLIMATE CHANGE THAICID Academic Network and their Supporting
AND DAM CONSTRUCTION ON Roles on Irrigation and Drainage toward
AGRICULTURAL FLOOD The Calibration Curve for Irrigation Reservoirs by Sustainable Water Management
15.20- 15.20- 15.20-
TA-125L | DAMAGES IN THE CAMBODIAN TB-218L | Survey Tool Innovation TC-343L | : Noppadon Kowsuvon
15.40 15.40 15.40
FLOODPLAIN OF THE MEKONG : Somyot Kaewmora
RIVER BASIN
: Sophal Try
TACKLING THE 2021 TROPICAL
STORM DIANMU FLOOD IN THE
A new water allocation framework for soil
GREATER CHAO PHRAYA RIVER An Implementation of Automatic Flap Gate Weir
liquefaction prevention and irrigation water
15.40- BASIN, THAILAND: THE 15.40- Type III-A & IlI-B toward Structural Irrigation Water 15.40-
TA-139S TB-219S TC-339L | preservation - a case study in northern Taiwan
16.00 PERSPECTIVE VIEWS THROUGH 16.00 Management Best 16.00
CO-RUN EXERCISE UNDER THE : Noppadon Kowsuvon

: Fu-kuo Huang
SPEARHEAD RESEARCH PROGRAM

: Areeya Rittima

REAL-TIME FLOOD FORECASTING
AN EXTENDED-RANGE WEATHER FORCAST OVER

USING ECMWF ENSEMBLE Greenhouse Gas Emission Analysis from Palm Oil
16.00- 16.00- TWO WEEKS USING A COUPLED WRF-ROMS MODEL: | 16.00-
TA-121L | PRECIPITATION FORECAST IN TB-206L TC-303S | Industry in Thailand
16.20 16.20 A CASE STUDY OF CHAO PHRAYA RIVER BASIN 16.20
THE UPPER NAN RIVER BASIN, : JunJun Ma

: Kritanai Torsri

THAILAND: Thatkiat Meema

Clip VDO
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Friday - 28 January 2022 (Morning)

Workshop A:

Training courses for hydrologic analysis using GCM climate Technical Presentation Session Technical Presentation Session
projection outputs ROOM B 7: Department of Groundwater Resources Presentation ROOM C 7
ROOM A 7

Purpose of the training: you will learn about climate change [Chair Prof. Dr. SUMI Tetsuya Chair Prof. Dr. Dongkyun Kim

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.

Indicators of Water User Association for

Invited Speaker Topic C2 09.00- |TC-
Sustainability Transition: A Preliminary Model
1. Dynamical downscaling of climate data for Integrating Groundwater and Resiliency Frameworks: 09.20 |341S
. : Jitraporn Somyanontanakul
Southeast Asia at Meteorological Research Informing Transboundary Groundwater Management
09:00- 09.00- | . X . INWEPF-THAI Innovative Rice Cultivation to
Institute in Japan in the Lower Mekong River Basin, Cambodia and
09:20 09.30 X Sustain Green Approaches for food security and
Dr. Akihiko MURATA, Meteorological Research Vietnam 09.20- |TC-
alleviate poverty under Global Warming
Institute, Japan : Haider Saira M., Powlen, Kathryn, and Kyle W. Davis, 09.40 |344L
Challenges
USGS

: Noppadon Kowsuvon

An Agent-based Approach for Managing Food-
2. Evaluation of MRI-AGCM and 150-year

TC- |Energy-Water Systems Under Future Climate Community based water resources management
09:20- |continuous simulation in Southeast Asia 09.30- 09.40- |TC-
325L |Scenarios Using FEWCalc and DSSAT: Opportunities criteria towards SDGs
09:40 |Dr. Toshiyuki NAKAEGAWA, Meteorological 09.45 10.00 345S
and Challenges for Local Decision-makers in Thailand : Piyatida Ruangrassamee

Research Institute, Japan
: Jirapat Phetheet

3. Impact assessment of climate change on GIS Analysis for Groundwater Exploration in Hard}|
TC- The New National Water Law for Improving
09:40- |water resources in Japan Southeast Asia using d4PDF 09-45- Rock Terrains of Huai Krachao district, 10.00- |TC-
328L Water Management Problems in Thailand
10:00 |Prof. Yasuto Tachikawa, Graduate School of 10.00 Kanchanaburi, Thailand 10.20 301S

: Araya Yotmongkol

Engineering, Kyoto University, Japan : Jurarud Yanawongsa

-©®©G-



Training courses for hydrologic analysis using GCM climate

10:00-10:30

Workshop A:

projection outputs

ROOM A 7

3.1 Introduction of the exercise (uncertainty
assessment of reservoir operation using
d4PDF), How to access d4PDF and data
format

Dr. Thatkiat Meema, Graduate School of

Engineering, Kyoto University, Japan

Technical Presentation Session

Friday - 28 January 2022 (Morning)

ROOM B 7: Department of Groundwater Resources Presentation

Technical Presentation Session

ROOM C 7

Managed Aquifer Recharge: The Exploration of

10.00- e potential areas Namkam River Basin, Sakon Nakom
10.15 3L and Nakhon Phanom Provinces, Thailand

: Natchanok Ounping

Application of Nanofiltration Membrane for
10.15- e Removal of VOCs and Heavy Metals in
10.30 232 Groundwater, Ratchaburi, Thailand

: Chadaporn Busarakum

Training courses for hydrologic analysis using GCM climate

Workshop A:

projection outputs

ROOM A 8

Break (Clip VDO)

Technical Presentation Session

ROOM B 8: Department of Groundwater Resources Presentation

Technical Presentation session

ROOM C 8

10:40-11:30

Dr. Thatkiat Meema, Graduate School of

Engineering, Kyoto University, Japan

: Manussawee Hengsuwan

Purpose of the training: you will learn about climate change [Chair Professor Suwatana Chittaladakorn Chair Prof. Dr. Chaiyuth Chinnarasri
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.
Hydrological Forensic Investigation combining ASSESSMENT OF WATER QUALITY OF INLE LAKE
3.2 Hand-on the exercise (precipitation 10.40- © Hierarchical Cluster Analysis: A case study of 16"}10.40- TC- AND FOUR MAIN STREAMS FLOWING INTO INLE
analysis using d4PDF) 10.55 22t Lum Nam Jone Reservoir, Chachoengsao, Thailand [11.00 322S  |LAKE, IN MYANMAR

: Ei Wai Phyo
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Workshop A:
Training courses for hydrologic analysis using GCM climate

projection outputs

ROOM A 8

Technical Presentation Session

Friday - 28 January 2022 (Morning)

ROOM B 8: Department of Groundwater Resources Presentation

Technical Presentation session

ROOM C 8

Water use efficiency improvement at local level

TC- via training process -Case study in the Thor Tong
10.55- Groundwater Monitoring Network in Thailand 11.00- TC-
336L Daeng (TTD) Irrigation Project area,
11.10 : Thanyarat Srikamma 11.20 340L
Kamphaengphet Province, Thailand
: Chitsanuwat Maneesrikum
Characterization of Contaminated Groundwater
TC- OPINIONS AND PERSPECTIVES IN CHAO PHRAYA
11.10- using Membrane interface probe and Hydraulic [11.20- TC-
337L DELTA’S 2040 DEVELOPMENT
11.25 Profiling Tool (MiHPT) in Ratchaburi, Thailand 11.40 326L
: Thapthai Chaithong
: Phanumat Kullaboot
Groundwater Resources Planning and
e TC- |Development in Eastern Economic Corridor
11' 40 330L |(EEQ) with an Integrated Spatial Plan and Public
’ Participation
: Vijitsri Sanguanwongse
11:30-12:00 Q&A COST AND BENEFIT ANALYSIS FROM USING
- AUTOMATIC METERING READING FOR
TC-
11.40- GROUNDWATER REVENUE MANAGEMENT: CASE
335L
11.55 STUDY FROM THAILAND GROUNWATER CRISIS

AREA

: Vijitsri Sanguanwongse

Break (Clip VDO)
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Friday - 28 January 2022 (Afternoon)

Workshop B: Training courses for water security index ROOM A 9

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.

Workshop C: Science-Policy Interface Dialogue on Water and Climate Change ROOM B 9

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

1. Introduction of Water security index
13.00-13.20 | Asst. Prof. Piyatida Ruangrassamee
Faculty of Engineering, Chulalongkorn University, Thailand

Warm-up
13.00-13.15
: Menti

2. Example of mainstreaming water security index in national water
13.20-13.40 | resources management in Thailand

Office of the National Water Resources, Thailand

13.15-13.30 | Introduction to Science-Policy Platform

: Presentation

3. Linkage of water security index and water operation in Thailand:
framework and system

13.40-14.00
Asst. Prof. Pongsak Suttinon

Faculty of Engineering, Chulalongkorn University, Thailand

Getting to know each other & locating where we are

: Round of Self-Introduction
13.30-13.45

4.1 Introductions of exercise
14.00-14.30 | Asst. Prof. Piyatida Ruangrassamee and Asst. Prof. Pongsak Suttinon
Faculty of Engineering, Chulalongkorn University, Thailand

Inputting to the Quadrant and Identify 3 key functions
13.45-14.05 | : Small breakout groups of 3-4 people and fill the output into the consolidated sheet of 9

quadrant

Break (Clip VDO)

4.2 Hand-on the exercise

Asst. Prof. Piyatida Ruangrassamee
14.40-15.30
Asst. Prof. Pongsak Suttinon

Faculty of Engineering, Chulalongkorn University, Thailand

Open Discussion on Challenges and Solutions
14.20-15.20 | : Group of max 5. Sharing & Mapping Exercise on Challenges and Solutions through 5 topics (Free to

choose topic(s) of interest) Financing, Capacity Building, Data, Innovation and Governance

15.30-16.00 Q&A

Next Step
15.20-15.50
: Suggestions for next step & allocate working groups for taking consultation to action

15.50-16.00 | Summary and Reflection: Menti & Photo

-®©-
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o, MU (Panel Discussion) Melfiadatiae Sustainable Groundwater

Management towards SDGs lagingnsynis1auifgiiaiug anudeivigy ANNaIunse
wazUszaunisaidufileeaiunisusuisannisiiuianavaztdunesusulusesvaina

[~ » We will begin in
THA 2022 International Conference on ZB-ZBJBHUBFYZUZZ 00.03
3 * Moving Towards a Sustainable Water and @ 09.00 - 16.30 hrs. (cr1+78angkok) %
Climate Change Management After COVID-19
Executive Panel Session 27 January 2022 : 09.00 - 10.30 hrs.

Sustainable Groundwater Management Towards / SDGs

Prof. Dr. Makoto Taniguchi Dr. James W. LaMoreaux Prof. Dr. Yonghui Yang Dr. Hans Thulstrup
Research Institute for Humanity Chairman at PELA Center for Agricultural Senior Programme Specialist,
and Nann_.(ﬂllu)..lapan GeoEnvironment, USA Res Research, UNSCO Jakarta

oc.e #98 Groundwater issues in world scale to be more sustainable and how to
manage to make groundwater sustainably (post covid and post cop26?) 1ae Prof. & Dr.

Makoto Taniguchi, Research Institute for Humanity and Nature: RIHN, Kyoto University, Japan

DIATUAZHAN S I5113¢) ﬁi%’ﬁwmmaiumzmumimﬁmlﬁgﬂﬁﬂaaﬂlﬂﬂ"’ﬂaﬂ USLNARge)
3dldindasslefiSunin “Groundwater footprint” Wieuszdiutsunamsldinumalunisnanaudn
otelsAR Ussiuduuimalaldidusddssiiuseauiosdu uwidudssfuszaulan
i W olsfussquinmanennsiauni §ady §amsiinsusmsTAnISUIUIAaLUUD IR 5L
wazidouloaszineiosduludsedulan Woulosszniindr 013 uasndau nuiaasugha
wardeny §an1sldinuimangeiivszans awazaredwasunisUuseudandeu diwase

N15aANNSUAREMTLIBUNTLANLALNITUSTITIANITUIUINNEDE190 981

Transboundary governance

'

Recovery of lost synergy of water-energy-food nexus
'xmw‘no&city;unauxw ot » ‘

3 P -
-
o as water :
recharged at outside of the Kumamato city | Kumamoto city pays subsidies

e -
'g ﬁ to farmers who put water into
: P their paddy fields outside of
3 "
\.wa\\“w Pars S Kumamoto

TR TP

Increase in impermeable area (30—230km?2) ;& Ll 1 P I (

- - due to urbanization and unused paddy fields f ik %w ,
t

GW depletion: A05m /15yr — Decrease in GW recharge rate '

(However GW pumping: & 40 Mt/20yr)

v Nexus Synergy: Rice productions with groundwater recharge in Increase in GW level and
upstream as well as groundwater use in downstream without discharge from Ezu Lake
any additional energy for water allocation.

Taniguchi et al. 2019. Frontiers in Env. Sci.
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oo 1798 Groundwater Science: Issues and Research Trends 1@ Dr. James W. LaMoreausx,

PELA GeoEnvironment, IAH US National Chapter, USA
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\ THA 2022 internstional Conference on 3 26-28 January 2022
» . "
i2) Moving Towards a Sustainable Water and ) 09.00 - 18.30 hrs. (o7 cunhos
Climate Change Management After COVID-19

Climate Variability

As the world's largest distributed store of fresh water,
groundwater plays a central part in sustaining ecosystems
and bling h d to climate variability and

change. Aquer: 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)
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\ THA 2022 internstionsl Conference on “‘ 26 - 28 January 2022
. " =
i3} Moving Towards a Sustainable Waterand () 09.00 - 18.30 hrs. (o7 cunsics
Climate Change Management After COVID-19

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
measures. (UNESCO/IGRAC)

. Ly LI}
¥ i SPELA

\‘ THA 2022 nternstions! Conference on *‘T 26 - 28 January 2022
L4} Moving Towards a Sustainable Water and ) 09.00 - 18.30 hrs. (crr 7
Climate Change Management After COVID-19

Summary of Research Trends
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.
3% ) a More collaborative studies among consortium
! universities or corporations.
Water as an economic commodity or as a natural right,
= A\
Dr. James W. LaMoreaux e @ELLA

(¥ ju0 PEGAT OTAUR @CKPower o
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ac.m W78 Assessing recent hydrological changes and groundwater depletion under
various policy changes and newly delivered water in the North China Plain 1a 8
Prof. & Dr. Yonghui Yang, Center for Agricultural Resources Research, IGDB, Chinese

Academy of Sciences, China
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North China Plain is one of the world most
concerned region of groundwater depletion
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Dalin et al, 2017, Nature
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Observed groundwater level decline (1975-2020)
in Luancheng Experimental Station.

Groundwater Leve! changes in Luancheng Experimental Station (m)

TSI 2577 7919 Y31 290 795 1) 1563 1951 199 198S 1987 199 X1 2005 2005 2007 2009 2001 2003 2605 00T 2909

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.
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oc.€ #98 Groundwater for sustainability: contributions towards the 2030 Agenda

and the Sustainable Development Goals 1a# Dr. Hans Dencker Thulstrup, UNESCO

Jakarta, Indonesia
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THA 2022 internati £ 26- 28 January 2022

Moving Towards a Sustainable Waterand (T g 00 - 18.30 hrs. icrr7euns
Climate Change Management After COVID-19

Groundwater for
sustainability
contributions lowards
the 2030 Agenda
and the Sustainable
Development Goals

De. Hams Denchoer Thubitnup

Senor Programme Specialst
LNESCO RBagonad Soences Boresu for Ak ared the
Pacite

Seakor Programime Specalist, UNSCO Jakars
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SUSTAINABLE DEVELOPMENT GOALS
Groundwater management

SDG 6: Clean Water Ana
Sanitation

SDG 1Y, 2, 3,9, 11,13, 15, and
17

MAS ASTC 17 L
200 TN I AL

SUSTAINABLE
DEVELOPMENT

... a universal call to action to end poverty, protect the planet, and
ensure that by 2030 all people enjoy peace and prosperity.

The 17 SDGs are integrated—they recognize that action in one water
area will affect outcomes in others, and that development must flows through all of the

balance social, economic and environmental sustainability. Sust'ainable Development
Goals
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29 MARGH Groundwater: Groundwaer s i, i
H mpeac 1 1s visible ever we.

WORLD Making the

WATER Invisible Out of sight, under our feet,

groundwater is a hidden treasure

DAY ViSible” that enriches our lives.

Almost all of the liquid
freshwater in the world is
groundwater.

As climate change gets worse,
groundwater will becorme more
and more critical.

We need to work together to
sustainably manage this precious
resource.

Groundwater may be out of
sight, but it must not be out of
mind.

Iransboundary aquifers in Asia

= There are 129 shared aguifers in Asa (2015). The 1otal area
of TBAs in Asia measures approximately @ million km2

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

/
s 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 Arabla and Jordan and 7 »
Mekong Dedta region b s )
Legal and B
s A survey by TWAP (Transboundary Water Assessment S | f K s E £
Programme) identified that among 25 TBAs in South, Institutional frameworks ,_"1
Southeast and East Asia, only about 50% of the region’ s for management \": - ol

TBAs are suttable for human consumption due to showed
serous groundwater quality problems.

Transboundary aquifers link hydrological, social, and economic
sectors between nesghboring countres — and are under
consderable stress

It would make sense for shared aquifer management should
be dealt with by institutional and legal frameworks

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

Source MIps/col org/ M0 K% eith 2018 D1 004 : :
Jurce MIps//doi org 19 institutional instruments
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Current challenges:

« Assessments of TBA resources have received relatively less
attention.
Lack of expertise, experience, and institutional support
Understanding of shared aquifer systems remains limited.

Legal and institutional frameworks for regional TBA cooperation

are vital — but rarely in place.

\ Te— %’
3 L
““v'.\- - > "I

Ll SDG INDICATOR 6.5.2

E TRANSBOUNDARY WATER COOPERATION

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

Indicator 6.5.2 has been defined as the
"proportion of transboundary basin
area [within a country| with an
operational arrangement for water
cooperation
UNECE and UNESCO were entrusted
as co-custodian agencies for indicator
6.5.2.

I" Source: https://doi.org/10.1016/j.jrh.2018.01.004

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

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.

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.

These countries include several of the Mekong River
Basin countries (Cambodia, Lao People’ s Democratic
Republic (Lao PDR) and Thailand), as well as
Kazakhstan, Uzbekistan and Indonesia.
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o&. MUTIEEMYLA 2T0 New Perspectives and Challenges in Integrated Water Resources

Management in Region

o&.@ #1298 Innovations for Groundwater Management towards SDGs in Thailand

1ag Dr. Surin Worakijthamrong, Department of Groundwater Resources, Thailand
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Innovation for Groundwater Management
towards SDGs in Thailand
\l/,

N N V4R T
INNOVATION

O,
i'i sl e© Y\ % @@
Surin Worakuthamrong Ph D. Technical Presentation
Director of Groundwater Development Bureau, THA2022
Department of Groundwater Resources 27™ January 2022

Ensure availability and sustainable management of water
and sanitation for all @ ===

Large-Scale Groundwater Supply for Drought Relief

Nong Fai, Lao Khwan, Kanchanaburi
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guarantee
cost
reduction
sustainable

DGRISEADA! Innovatiorj

1. Promote integrated collaboration for GW management for Large scale agriculture

2. Promote GW knowledge and technologes

3. Promote local participation and enhance their income
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o&lo K9 Integrating Groundwater and Resiliency Frameworks: Informing Transboundary
Groundwater Management in the Lower Mekong River Basin, Cambodia and Vietnam
18 Saira M. Haider, Kathryn Powlen, and Kyle W. Davis (U.S. Geological Survey: USGS), USA
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View Options

Press ESC or double-click to exit full screen mode

Integrated Groundwater and Socio-EconomicVulnerability
Analysis to Identify Potential Risk of Water Stress

Saira Haider —Wetland and Aquatic Research Center, Fort Lauderdale, Florida
Kathryn Powlen — Oklahoma-Texas Water Science Center, Austin, Texas

Kyle Davis — Nevada Water Science Center, USGS, Carson City, Nevada
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Haider Saira M. |§

IR

GROUNDWATER SOCIO-ECONOMIC
MODEL MODEL

VULNERABILITY FRAMEWORK

RISK

RESPONSE
EXPOSURE

ADAPTIVE

CAPACITY VULNERABILITY

SENSITIVITY

View Options

Model Design

* USGS MODFLOW-6

* Spatial extent and time period

Mekong River Basin between Phnom

Penh, Cambodia and Cao Lanh,

Vietnam

Predevelopment (steady-state)

Time-varying conditions (1991-2010):
* Historical b bt
* Future scenarios (20 years) MO e

Stress periods: three months long

* Two per dry season (Nov. - Apr.)
* Two per wet season (May — Oct.)
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View Options +

Simulated water level declines (exposure)

Dry season Wet season

Explanation
Watarlovel decline, 23 3
porcent of satur ated thickness
.o

0

oot

18

51010

ADAPTIVE CAPACITY
INDICATORS &
THE SDGS

AC: Assets
* Clean drinking water
* Sanitation
* Electricity

AC: Information & Learning

* % population with secondary education
* % population as trained workers

* Literacy rate

&)
SUSTAINABLE
DEVELOPMENT

GCALS

AC: Agency

» Gender inequality index

AC: Assets

* % population with centrally managed
drinking source

* % population with flush toilets

* Access to bank account

©60 060006060606

n, Kathryn
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ob. UNANNIVINTT Aelaiatan1susnsaanisurviaalyvussaaiudivang
ANSWAILINGSBY (Groundwater Management towards SDGs) 314U 1589 A9l

ob.0 218 An agent-based approach for managing food-energy-water systems
under future climate scenarios using FEWCalc and DSSAT: Opportunities and Challenges
for Local Decision-Makers in Thailand 1ag Mr. Jirapat Phetheet, Department of Groundwater

Resources
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Tnenswauilusunsy FEWCalc (Food-Enerey-Water Calculator) siafnwnaruduiugsening
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An Agent-based Approach for Managing
Food-energy-water Systems Under Future
Climate Scenarios Using FEWCalc and DSSAT:

Opportunities and Challenges for Local Decision-makers in Thailand

Jirapat Phetheet'* and Mary C. Hill2
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ons - — 1
-Level Changes Since 1950 & e
« The area-weighted average water level
declined by 25.5 feet (~8 m) in Kansas

* Up to 150 feet in Finney County, KS, and
| more than 150 feet in nearby counties

N S i
g L 1 Crops Grown in Kansas
{ l + Agriculture is a significant contributor
« It contributed ~65.7 billion dollars to the state economy

KDA (2019)
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==W.Calc

Food-Energy-Water Cakaudator

Calculations (NetLogo programming)

Daily weather data
20 Global Climate Models |l

More details: Phetheet et al. (2020) and Phetheet ot al (2021]
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FEWCalc Prediction
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@b.lo 29 @ GIS Analysis for Groundwater Exploration in Hard Rock Terrains of
Huai Krachao district, Kanchanaburi, Thailand Ing Miss Jurarud Yanawongsa, Department of

Groundwater Resources
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ndnINAII e GIS (GIS-based analytical technique) 4 19zuanstoyaii eidunuimisdimiy
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sudszanalunsdinanuil aeaadostuitmuenisimuiissduil o wan1sfinw wudl
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GIS ANALYSIS FOR GROUNDWATER

EXPLORATION IN HARD ROCK TERRAINS
HUAI KRACHAO KANCHANABURI
THAILAND

Jurarud Yanawongia, Vanachawan Hunyek, Jirapat Phetheet,

Ocpasorn Occarach and Kriangsak Pirarai

Department of Groundwater Resources
Ministry of Natural Resources and Environment
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GIS Analysis for groundwater exploration

Hydrogeological Water level (DTW)
M ethods map (DGR), ASTERDEM (300} data from field
Rainfall data (TMD), T I
LULC map, and geomorphology
soil map (LDD) lineament density Data processing
o — drainage density
and slope map

ater exploration

meters

1. Geology (GY) .
2. Geomorphology (GM) Reclassﬁy

3. Lineament Density (LD) :

4. Land use and Land cover (LULC) AHP WE|ght

5. Slope (SP) »

6. Soil type (L) Weighted index
7. Drainage Density (DD) overlay a nalysis
8. Rainfall (RF) (WIOA)

9. Groundwater Level (GWL) ]

exploration in hard rock terrains
GIS analysis has the ability to classify high
moderate and low groundwater potential zones in
Huai Krachao, where the High potential zones are
located on the west, southwest, and southeast
area. After that, it should be validated by

conducting geology and geophysical surveys prior
to selecting the drilling site.

Save

Save time and money
for the survey in large area

9 Parameters

High potential zone
- Silurian-Devonian metamorphic rocks
- Slopes and hills with an elevation of 82-116 m above MSL.

SDG 6:
Clean Water and Sanitation

Managing groundwater resources might

- High rainfall rate (average 993-1,065 mm/year) be one possible solution to prevent

- High lineament density (>4 km/km2) water shortages and reduce water stress
- Gentle slope (<10 degrees) in this area whenever people have

- Mostly used for agriculture. access to clean and safe water.

| =
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eo.m ¥ 2% ® Groundwater Resources Planning and Development in Eastern
Economic Corridor (EEC) with an Integrated Spatial Plan and Public Participation Tne

Associate Professor Vijitsri Sanguanwongse, Kasetsart University
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Groundwater Resources Planning and Development

in Eastern Economic Corridor (EEC)

with an Integrated Spatial Plan and Public Participation

Vijitsri Sangu gse, Amon Phongiula, Krit Won-in,

Wandee Thaisiam, Mana Lukssmee-Arunathai, Non Vorlapanit,

and Kanokon Seemanon

aal Conference on “Moving Towards Sustatnable Water and Chlimate (  Management After COVID-197, X January 2022

2) Economic Evaluation and Analysis

a }}nall!-:ing and tan:lutting.e:car[nmic
viability of groundwater utilization,

— Vit Dormarclin EXC Watar Derrarelin EXC using information gathered from
- I oy . field survey and focus group,
Tan 2 ekt + Toerm alang with secondary data.
urdgzridzree : mh_m
el Fgn O Also conducting the economic
RS viability of the large-scale
groundwater development and
_ analysing the real cost of
groundwater utilization in EEC.
* E-Danslopraraiin i bee Syt i EEC
. BHCVaNT : Surtace Waier
Plan *
. ::m" nf""mh . Dorasizspreant inCEC
2owwan 14

“onclusions

U Groundwater resources planning and development in the EEC should
consist of:

= Public participation of citizen and relevant sectors and organizations

= large-scale groundwater development, and effective and sustainable allocation
and utilization of large-scale groundwater development

= Groundwater conservation for sustainable and effective groundwater utilization

= legislative amendments related to collection of groundwater use fees and
groundwater conservation fees

= Groundwater monitoring (in both quantity and quality)
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ob.@€ W14 9 Managed Aquifer Recharge: The Exploration of potential areas
Namkam River Basin, Sakon Nakorn and Nakhon Phanom Provinces, Thailand 1
Miss Natchanok Ounping, Department of Groundwater Resources
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MANAGE AQUIFER RECHAGE : THE EX RATION OF P AL AREAS,

NAM KAM BASIN, SAKON NAKHON AND NAKHON NOM PROVINCES, TH/

Natchanok Ounping, Jirateep Yotmaw, Jirapat Phetheet,

Ocpasorn Occarach, and Kriangsak Pirarai
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Groundwater well inventory 2-dimensional resistivity survey

Total 480 wells u Total 37 lines

- Depth € 10 m 65 wells, water table 0.5-8.0 m - 3 layers : top soil, siltstone, and sandstone

below the surface

- Depth > 10 m 343 wells, water table 1.2-33.0 m >
below the surface ; ////7

- Water quality y }
- Flow direction s

ﬂ 2.3 Social study

1 Questionnaire
- Flood situation
- The lack of water consumption

- Understanding of MAR

Inciex map

s \‘O Moderate potential area, 1,000 square
e kilometers (44%)

O Low potential area, 800 square kilometers (33%)

O High potential area, 350 square kilometers (14%)

D Non-potential area, 200 square kilometers (9%)
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ob.& 29 8@ Application of Nanofiltration Membrane for Removal of VOCs and
Heavy Metals in Groundwater, Ratchaburi, Thailand Tae Miss Chadaporn Busarakum,

Department of Groundwater Resources

nsUsEandld Nanofiltration Membrane tiiethiintuinadivudeuseansdunid
5811184918 (Volatile Organic Compounds: VOCs) wazlanguiin ‘Luﬁyuﬁ'ﬁmi’qu‘% Tagla
ynsAnudnuagnsgrniadivosiuiniaivud eu andeyaninaizdisadismaia
Membrane Interface Probe and Hydraulic Profiling Tool (MiHPT) LLasNa’QsLﬂiwﬁﬂmmwﬁﬂmma
LazUsyans Amvesni1stnUnuisae Nanofiltration Membrane @ soenuuuwasimuilag
a0 uATBuIuIRduE wndou (The International Environmental Research Institute: IERI)
suivanduingrmansuazinalulagnineg a1s1susginIma (Gwangju Institute of Science
and Technology: GIST)

NanSANE MU BIuimalufiufidnwinnsuudeunes VOCs 1dun benzene ds-o,
b dichloroethylene way vinyl chloride wazlavgni'n laun nickel Wuay manganese
TneuszAnsamuas Nanofiltration Membrane @nsnsarfidauafiiudenariludhuinald Aadu
$ovns wo Wil UsrAvBnmilunisnsesansuuieuduogiuvatedade wu qunmveniineu
nsos wazangmsliruresumusy Ssindudedldudnwesandondsiuluswaniiionsu
Hadeiinadenisunn wazeuduAlunisinanld Wudu

Application of Nanofiltration Membrane

for Removal of VOCs and Heavy Metals in Groundwater
Ratchaburi, Thailand

Chadaporn Busarakum, Tussanee Nettasana, Manussawee Hengsuwan

Phanumat Kullaboot, Jinhee Park and Kyoung-Woong Kim
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Membrane Filtration

MF (0.2 um)

microfitration

. . particies

. macro molecules
(M 2KkD-500KD)

UF o..

ukrafiltration sEssmEsRanE

® ;. Muiltivalent ions
@ ; e maolecules
NF @ T My 200D-2kD)
nanofitration T L IO oo
ongyalent ions
L
RO o? ons

FEVEISE DEMOsS sessnssssssnnnssnsnnnnsnnnssfiocesnssnnnnensnsnnnnnnnnnnns

solvent

Filtration system developed by

The International Environmental Research Institute (IERI)
Gwangju Institute of Science and Technology (GIST)
Republic of Korea

Experimental Setup

= [ e |
!

& -

) Raw water
Monitoring well

=1
(= - -

Treated water  Sample bottles

Water treatment
system
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Comparison of Membrane Efficiency

Filtered water

Filtered water

Water treatment
system

Conclusion

Hydrochemistry Nanofiltration Performance

Groundwater in the study area has The nanofiltration maximum
been contaminated by VOCs removal rates for pollutants
(benzene, ds-1,2 DCE, vinyl chloride) were higher than 97%

and heavy metals (Mn, Ni)

Treatment Factors

Performance Comparison

Nanofiltration membrane performs The treatment efficiency is dependent
better with contaminant removal on pretreatment requirements, influent
than the activated carbon filter water quality and the lifespan of the

membrane
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@o.b 29 8@ Hydrological Forensic Investigation combining Hierarchical Cluster
Analysis: A case study of 16™ Lum Nam Jone Reservoir, Chachoengsao, Thailand Tny

Miss Manussawee Hengsuwan, Department of Groundwater Resources
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HYDROLOGICAL FORENSIC INVESTIGATION COMBINING HIERARCHICAL CLUSTER ANALYSIS:
A CASE STUDY OF 16™ LUM NAM JONE RESERVOIR, CHACHOENGSAO, THAILAND

Manussawee Hengsuwan*, Chadaporn Busarakum, Phanumat Kullaboot, Tussanee Nettasana

Department of Groundwater Resources
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Methodology

02

Field Site Investig

757800

Lum Nam Jone
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analysis
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Group 1.1
inated water .
TDS 114-696 mg/L

] 0] ]
| N |

T

Group 1.2
slightly contaminated water samples
[mixing of group 1.1 and group 2)

TDS 214-2,631 mg/L

[ e

Group 2
contaminated water samples
TDS 3,929-13,615 mg/L.

Data set : Groundwater samples and water sample from Lum Nam Jone Resérvoir

nd 7n

o N

Conclusion

Group 3

. q i 1

ar
11,841-23,217 mg/L
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@o.e) #d® Cost and Benefit Analysis from Using Automatic Metering Reading for
Groundwater Revenue Management: Case Study from Thailand Groundwater Crisis Area

1ne Associate Professor Supanee Harnphattananusorn, Kasetsart University
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for Groundwater Revenue Management :
Case Study From Thailand Groundwater Crisis Area

4

g 3

Methodology

For tangible benefits, we classified AMR benefits as follows:

(i) switching to AMR allows the possibility of shifting payment frequency from quarterly to
monthly basis, creating reinvesting opportunity from revenue or interest on interest.

(ii) the AMR system and the 10T system helping to reduce the workload of the Department of
Groundwater Resources staff.

(iif) the marginal benefit derived from an efficient collection process.

For intangible benefits, we evaluate
(i) Reducing the Department of Groundwater Resources personnel budget, and
(ii) Providing economic value by reducing the chance of an accidental rate arising attributable
to licensee monitoring travel.

AMR installation expenses can be broken down into four categories:
(i) network security devices (Firewalls)
(i) core network devices (Core Switches)
(iii) server computers for system development, and
(iv) backup devices for ready maintenance backup programs.

<€

Conclusion

* The study tries to construct an economic cost-benefit analysis
table of nstallng an AMR meter in groundwater crisis areas in
seven provinces:

* The results from the site surveys, focus groups, and public
hearings created the assumptions used in the analysis of the AMR
(Automatic Meter Reading) installation.

* In the case that the Department of Groundwater Resources
mstalls 100 percent of the AMR meters, it was found that this
will create efficiency/ effectiveness/ sustamability, and will be
economically cost-effective, based on the Benefit-Cost Analysis

(BCA) criteria.



- €6 -

@b.c %8 Groundwater Monitoring Network in Thailand Ings Miss Thayarat Srikumma,

Department of Groundwater Resources
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Thanyarat Srikamma, Wasana Sartthaporn

Department of Groundwater Resources

Bureau of Groundwater Conservation and Restoration

28 January 2022
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GW sampling (O

Analysis

- Dapartmant of Groundwater

Resources (DGR)

- Privaté company

O
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GW quality parameters

- Group 1 Physical and Chemical - Group 4 Bactera

- Group 2 Heavy matala
- Group 3 Pesticides

- Group 5 Ovganic and

Volatile Organic Compounds

TGMS

GW level measurements
Electric tape

Automatic recorder

Telemetry system

GW level data

@ Data processing

E- Thailand Staté of Groundwater Situation Report ...
E- Thailand Stateé of Pollution Report ...
E— Thailand State of Environment Report __

E— Guidelines for groundwater use in specific areas

Bureau of Groundwater Conservation and Restoration
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Groundwater Level Measurement

Groundwater level
measuremaet

¢ Telemetry system

B Automatic recorder

@ Electric tape

Telemetry system

Observation
wells

" Automatic recorder
Electric tape

Thailand Groundwater Monitoring System (TGMS)




- -

@b.« 9298 Characterization of Contaminated Groundwater using Membrane interface
probe and Hydraulic Profiling Tool (MiHPT) in Ratchaburi, Thailand 1a# Miss Phanumat

Kullaboot, Department of Groundwater Resources
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Characterization of Contaminated Groundwater and Remediation Plans
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Geophysical survey by resistivity method

Low resistivity [1-50 Q-m)
composted of wet soil, clay, shallow aquifer
at depth of 1-16 m

: Moderate resistivity (25-300 Q-m)
composted of weathered rock, dry silty clay

at depth of 15-45 m.

High resistivity (200-2,000 Q-m)

composed of bedrock at 30 m or dee

Depth (m)

. Inverted Resistivity Section  Iteration =2 VRMS-M."- [2=074 Electrode Spacmz=5m
Membrane Interface Probe and
Hydraulic Profiling Tool (MiHPT)

Real time mapping of volatile organic compounds
(vocs) pth in the gaseous, ved and free

oleum hydrocarbons, chlorinated
arbons [TCE,PCE) an ted

MIP Instruments

* GC1000 Gas chromatograph: PID, FID and
XSD detectors

* Operator Supplied Field Laptop
* F16000 Field Instrument
* K6300 HPT Pump and Flow Controller

* MP4505 MIP Pressure and Temperature
Controller
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Results High response of detectors

245200

" PiD 500,000 pv
B Fi0 500,000 pv

B xsp 150,000 pv

Response of XSD PID and FID
® Vinyl Chloride
® cis-1,2-Dichloroethene

¢ Trichloroethylene Tetrachloroethylene

Response of PID and FID
* Benzene Ethylbenzene

* Toluene Xylene Styrene
® Acetone
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WSWater-Security Definitions R

Water security is defined as the capacity of a population to

‘m\' ATER safeguard sustainable access to adequate quantities of acceptable
quality water for sustaining livelihoods, human well-being, and

socio-economic development, for ensuring protection against

Accessibility water-borne pollution and water-related disasters, and for

‘ preserving ecosystems in a climate of peace and political stability.

Adequate quantities
Quality & safety Socio-economic development

Ecosystems Protection against Pollution &
Water-related disasters
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yle Water and Sanitation for All===
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Conference on

Safely managed drinking water
services (WHO, UNICEF)**
(X} Safely managed sanitation
services and hygiene (WHO,
UNICEF)™
(XX Wastewater safely treated (WHO,
UN-Habitat, UNSD)**

Good ambient water quality
(UNEP)™

ﬂ Water use efficiency (FAO)*

UN-Water Integrated Monitoring
Initiative for SDG 6

a1

6.1
Drinking
water

6.6
Eco-
systems e e

Integrated water resources
management (UNEP)*

[X¥1 Transboundary basin area with
(UNECE,

63
Waste-
water and

831

Water use
and
scarcity

lopment Outlook

Go beyond SDG 6:spGeis

not the only SDG to include or directly
relate to water and sanitation. An effort
to include these other targets such as

SDG target 3.3
(water-borne diseases)

SDG target 11.5
(water-related disasters)
SDG target 13.2

(climate change adaptation)
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Moving Te a
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AWDO 2020 (ADB) Advancing water security across Asia and the Pacific

o

\s1an Water =
Development =
Outlook &

Asian Water
Development
Outlook 2013

AWDO 2020

1. Key Dimensions of Water Security (KD)
* KDI: Rural Household Water Security

* KD 2: Economic Water Security

* KD 3: Urban Water Security

* KD 4: Environmental Water Security

* KD 5: Water-Related Disasters Security

2. Water Governance and Finance
(collaborative work between OECD and
ADB)

3. Policy in Action — ADWO 2020 Country
Cases Studies: India, PRC, Thailand and
Timor-Leste

iéc®s0@mrl

THA 2022 international Conference on
o M‘M
mework: AWDO 2020
. Figure 1: Water Security F k of Five | dependent Key Di i w
KUY DUMENSION |
' mm:: Ty Z:‘i‘m""’
ek i
N
National
Water
Security
N A\
W 71' 5 12 ]
* Access to water supply
@ ===
* Drainage/flsods
* Environment
Source: Asian Development Bank.

ADB (2020) 7
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WWater-Management Index (WMI) isessents

National Statistical Office (NSO) developed Water Management Index (WMI) that
includes 8 dimensions and the database can be accessed from http/wtc.nso.go.th/

WMI has been developed to evaluate status of water management at river basin,
provincial, district, and subdistrict scales. There are 59 indicators and 92 variables.

. ) - b m nnmh )
Water Management Index (WMI) in 8 e
dimensions: . - ‘
1. Water resources supply
2. Domestic water management -
g l,, a l,‘
3. Water for development
4. Balance of water supply and water use
5. Water quality management and environment e ’ ~4 ‘ ~A
6. Water-related disasters management =
7. Upstream forest management and -
conservation
8. Water resources management Source: MIMgo_th (accessed September 2021)
s 1600400RH
Brovincial Water Management Index (NSO,2020) ettty
Water resources supply Domestic water management ‘Water for development Balance of water supply and water use

Water quality management and environment  Water-related di 1
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! Domestic use Water security for Flood Water quality and Upstream Management
J production sector management conservation forest
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¢ ® %66 ™[0 THA 2022 intenational Conference on Moving Towards a Sustainable Water and Climate Change Management After COVID-19, 26-28 January 2022, Online platform

ASEAN Working group in WR Management

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

2022 Qnline"Workshop of
Status'of Water Conservation, Climate Change and
Ecosystem-based Adaptation in ASEAN

ASE A ortong Gorap 0n Wamer Resneres MerDgeerE. AWGWRN
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—--.-,\..-%4‘ Towards a i Water and Climate Change Management After cmﬁb-;s. 26-28 January 2022, Online pl
Recommendations

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 I
training program or workshop for strengthening the Water Conservation, Climate Change and

Ecosystem-based Adaptation in ASEAN together.

How thepandemichas Ehejwon % Figure

4‘? : ~==zsm | Economy pre and
'— it N a - during COVID

Most of countries now in recession.
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International Conference on Moving Towards Sustainable Water and Climate
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THA 2022 International Conference on

Moving Towards a Sustainable Water and [ 26 - 28 January 2022
Climate Change Management After COVID-19 @ 09.00 - 16.30 hrs. (cM+7Bangkok)

oedb

* Conducted in English ‘ Online via onom

COrganised by:

é@/w\ @ &

\ Water Disaster Managem:
[ \ wsmmdhn%ﬂd

| Mr. Benoit Bosquet,
| Regicnal Director for Sustainable Development,
P / East Asia and Pacific, Worid Bank

\ Water Management
\ in Thalland and towards SDG.
J Dr. Surasri Kidtimonton,

Secretary-General of the Office

KEYNOTE SPEECH & SPEAK | Mr. Christophe Bahuet,
Deputy Assistant Administrator and

Deputy Director of the UNDP Regional Bureau of tha National Water Resources

for Asia and the Pacific (REAR) /
Prof. Yasuto Tachikawa Mr. Yusuke Taishi Dr. Giriraj Amarnath Mr. Abdul Malik Sadat Idris,
Kyoto University y Regional Technical Advisor for Internatianal Water Management Intitute Bappenas Indonesia
Giimate Change Adaptation, UNDP
! o & L
Prof. Tainan Oki, ‘ Prof. Sangam Shrestha - Prof. Chen Wen
Advisor to the President, Aslan Institute of Technology e Chinese Academy of Science, China
and a Professor at The University of Tokyo

4

\
\ Min-Der Hung,
} coa

\\ Prof. Dr. Makoto Taniguchi e -\ Dr. James W. LaMoreaux
| Research institute for Fumanity { WEB| Chairmanat PELA

i GeoEnvironment, USA

\ Professor Seungho Lee

\

\ Prof. Yonghui Yang \ Dr. Han Thulstrup

| center for AgtciuraiResorrees ) Sentor rogramme Specisiet

Research, 1508 Chinese Academy = UNESCO Jskarta
( ot Sclences, China 2

Mr. Thomas Panella l

Chair the Water Secior Committee | o) | Korea Universin y. Korea
Grovp for DG /

\ \ \ N\
< Mr. Nguyen Minh Khuyen ~ \. Mr. Somchai Wangwattanapanich \ Professor Hyunhan Kwon, \\ Dr. Chakaphon Singto
i Deputy Director General - Degartment of | The Federation of Tha Industries, | Sejong University | RID. Thailand
L Water Resources Management, MONRE Thailand
qAa - Y,

\ Ms, Saira M. Haider,

J Ecologist, U.S. Geological Survey

For more information, please contact :
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INNOVATIONS FOR GROUNDWATER MANAG
TOWARDS SDGS IN THAILAND

| Surin Worakijthamrong, PhD.,
Director of Groundwater Development Bureau,
Department of Groundwater Resources, Thailand
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Friday 28 January 2022

(9 09.00-10.30 hrs. Technical Presentation

Chair : Prof. Dr. Sumi Tetsuya

INTEGRATING GROUNDWATER AND RESILIENCY
FRAMEWORKS : INFORMING TRANSBOUNDARY
GROUNDWATER MANAGEMENT IN THE LOWER
MEKONG RIVER BASIN, CAMBODIA AND VIETNAM

Guest Speaker :
Mr. Davis Kyle W.,
Ecologist, USGS

Guest Speaker :
Ms, Saira M. Haider,
U.S. Geological Survey

;

Guest Speaker :
,\ Ms. Kathryn A. Powlen,

Doctoral Candidate, Department of Human Dimensions
of Natural Resources, Colorado State University

An Agent-based Approach for Managing Food-Energy-Water Systems Under Future Climate Scenarios Using

FEWCalc and DSSAT : Opportunities and Challenges for Local Decision-makers in Thailand

by Jiropat Phetheat

6IS Analysis for Groundwater Exploration in Hard Rock Terrains : Hual Krachao, Kanchanaburi, Thailand
by Jurarud Yanawongsa

Managed Aquifer Recharge : The Exploration of Potential Areas, Nam Kam River Basin, Sakon Nakhon and
Nakhon Phanom Provinces, Thailand
by Natehanok Ounping

Application of Nanofiltration Membrane for Removal of Vocs and Heavy Metals in Groundwater, Ratchaburi,
Thailand
by Chadaporn Busarakum

@ 10.40 -12.00 hrs. Technical Presentation

Chair: Prof. Suwatana Chittaladakorn

ydrological Forensic Combining Hierarchical Cluster Analysis : A Case Study of 167 Lum
Nam Jone Reservoir, Chachoengsao, Thalland
by Manussawee Hengsuwan

Groundwater Monitoring Network In Thalland
by Thanyarat Seikomma

Characterization of Contaminated Groundwater Using Membrane Interface Probe and Hydraulic Profiling
Tool (Mihpt) in Ratchaburi, Thailand
by Phanumat Kulloboot

Groundwater Resources Planning and Development in Eastern Economic Corridor (EEC) with an
Integrated Spatial Plan and Public Participation
by Vijitsrl Sanguanwongse

Cost and Benefit Analysis from Using Automatic Metering Reading for Groundwater Revenue Management
: Case Study from Thailand Groundwater Crisis Area
by Vijitsri Sanguanwongse

(© 09.00-10.20hrs. Technical Presentation

Chair : Prof. Dr. Dongkyun Kim

Indicators of Water User Association for Sustainability Transition: A Preliminary Model
by Jitraporn Somyanontanakul

INWEPF-THAI Innovative Rice Cultivation to Sustain Green Approaches for
Food Security and Alleviate Poverty Under Global Warming Challenges
by Noppadon Kowsuvon

Community Based Water Resources Management Criteria Towards SDGs
by Piyatida Ruongrassamee

The New National Water Law for Improving Water Management Problems in Thalland
by Arayo Yotmongkol

@ 10.40-11.40 hrs. Technical Presentation
Chair : Prof. Dr. Chaiyuth Chinnarasri

Assessment of Water Quality of INLE Lake and Four Main Streams Flowing into INLE Lake, In Myanmar
by Ei Wai Phyo

Water Use Efficiency improvement at Local Level via Training Process
Case Study In The Thor Tong Daeng (TTD) Irrigation Project Area, Kamphaengphet Province Thailand
by Chitsanuwat Maneesrikum

Opinions and Perspectives in Chao Phraya Deita’s 2040 Development
by Thapthai Choithong
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Integrated Groundwater and Socio-Economic Vulnerability

4

Analysis to Identify Potential Risk of Water Stress

Saira Haider —Wetland and Aquatic Research Center, Fort Lauderdale, Florida

Kathryn Powlen — Oklahoma-Texas Water Science Center, Austin, Texas

Kyle Davis — Nevada Water Science Center, USGS, Carson City, Nev:
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An Agent-based Approach for Managing
Food-energy-water Systems Under Future
Climate Scenarios Using FEWCalc and DSSAT:

Opportunities and Challenges for Local Decision-makers in Thailand

Jirapat Phetheet'" and Mary C. Hill2

Department of Groundwaler Resources, Chatuchak, Bangkok, Thailand
D y. University of Kansas, Law KS S

rapat p@dgr mail.go th

January 28, 2022
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GIS ANALYSIS FOR GROUNDWATER

EXPLORATION IN HARD ROCK TERRAINS
HUAI KRACHAO, KANCHANABURI
THAILAND

urarud Yanawongsa, Vanachawan Hunyek, Jirapat Phetheet,

Ocpasorn Occarach and Kriangsak Pirarai

Department of Groundwater Resources
Ministry of Natural Resources and Environment




- eden -

AL FORENSIC INVE BINING CHICAL CLUSTER A

A CAS ¥ OF 16™ LUM NAM JONE R HOENGSAD, THA

Marssewes Nenguuman® Ohadaperm Bss sk Fharural st

Website access
- Department of Groundwater Resources website : hitp.//www.dgr go th/th/home

- Thailand Groundwater Monitoring System : http://tgms dgr go.th/#home
Membrane is spiral-wound|
type with polyamide thin- http://www.dgr.go.th/th/home hitp://\gms dgr go th/#home

film
The module is cylindrical
shape of 101.6 cm long

and 6.4 cm diameter

Pressure 0.4-0.6 Mpa

Flow rates 2 L/min.

BACKGROUND

Cost and Benefit Analysis from Using Automatic Metering Reading

for G Revenue Manag:
Case Study From Thailand Groundwater Crisis Area
8

Research Result:

Groundwater Resources Planning and Development

Groundwater Resources Planning and Development
» The medium term (10-year) and long term (20-year)

in Eastern Economic Corridor (EEC] 4 1) Effective and inable all and utilization (for agriculture, consumption, tourism,
and industries) of large-scale groundwater development in 3 EEC Provinces (from year

with an Integrated Spatial Plan and Public Participation g5 6 omvards).

2) Groundwater conservation for i and effective gi ilization, which
includes increasing effectiveness of management, conserving upstream areas or
Vigtsri Sanguanwongse, Arnca Phongloata, Krit Won-in, groundwater recharge areas, controlling amount of groundwater usage, and identifying
EEC area in 3 Provinces as groundwater critical area and imposition of groundwater use
fees and groundwater conservation fees (operate throughout 20 years).

Wandee Thasiam, Mana Liksamee Arunothal, Non Vorlapant,

and Xanckon Seemancn

3) itoring q ity and quality of g , consisting of level and quantity
of groundwater data, and dispersion and concentration of contaminants in groundwater
data (operate throughout 20 years).
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