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Abstract

Efficient and sustainable water resources management system to move across important
step of development needs to use water saving, reduce water conveyance loss, wise dam
management and use GIS system to manage water in the non irrigation area. Water users in
each sector need to be trained and involved to consider, plan and execute to realize actual
results.

The research program was executed in three phases, i.e., phase 1 insisted in technology
development, phase 2 insisted in innovation system development from technologies
developed and actual implementation with environmental economic evaluation and phase 3
synthesised knowledge gained, establish manual and deliver to the utilized agencies with ODU
as program manager.

The Program selected special development zone , EEC as special economic
development case to save water in the industrial sector (Group 1) and TTD lIrrigation Project
as agriculture area to reduce water conveyance (Group 2), selected main dam operation in
the Central Plain as dam operation case to increase water storage (Group 3) and selected non
irrigated area in Nan, Khonkaen and Kamphaengphet Provinces (Group 4).

Group 1 developed MIS system as decision making assistant for pumping water from
Chaiyanuchit Canal and Chantaburi Province to save energy and water wisely. Experimental
water reuse and recycling projects in fourteen factories can save water more than 20 % and
can be extended with appropriate supporting and enforced measures to use developed
3R+IOT system.

Group 2 developed automated gate and sensor system to help reduce water
conveyance loss by 16-23 % compared with 15 % target because water demand is closed to
actual due to sensor data and the data is used to communicate with water user groups. The
development of water user group create potential for farmers to plan cropping, water use
better and reduce conflicts among users in the upstream, midstream and downstream.

Group 3 develop dam management system to control dam release and help increase
water storage more than 15 % in average at the end of rainy season due to the usage of
predicted rainfall data, Al based water release to reduce water release in the rainy season and
increase dam water storage for next summer

Group 4 developed water user group to be able to register as water user organization
with ONWR. The program developed community leaders to be trainers for other local
authorities (under the support from ONWR and UNDP) Local authorities involved have own
database of water demand, water supply, water mapping and could develop project/programs
to ask support from province and ONWR via Thai Water Plan.

Keywords : innovation, water management, EEC area, irrigation project, dam management,

non irrigation area
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Administration and syntheses on the study

of research projects to support on water saving

in the area of Eastern Economic Col

Jutith

Bancha Chaisri Suk: j, Chavalit

Chanyut Kalakan

Research in water resource man; rt the sustainable development of EEC

er g

Vongphet,

Eathipol

Witsanu Panrat P

N
Water Balance and recommendation A

-

Water Demand Management for Industrial and Urban
Area in Eastern Economic Corridor (EEC) Zone in Thailand

Watrunaiog 0 Water s rduction e

 sarculer n Bangpaks P

Prof. Dr. Chavalit Ratanatamskul
ive Waste T
Sint

Center of
Faculty of

and Water Reuse,

and lndustry

MOTIVATION AND BACKGROUND Challenges: At present, the Eastern Economic Corridor
Watewe edcton for

o il e (EEC) development plan has been promoted to serve the
o Chosber aea

WATER DEMAND MANAGEMENT ASPECT

scheme of Thailand 4.0 in the eastern part of Thailand.

With rapid industrial development and population growth

in this area, high water demand for all sectors will rise to higher

than 3 billion cubic meters per year. The predicted amount of

insufficient water supply will reach higher than 200 million

cubic meters per year in the near future. Water savings and

reclaimed water are necessary to be integrated in the water

management program in the EEC area to achieve sustainable

water

eve water security in EEC.

Water Demand Management with Water Savings and Wastewater Recycling

Juston of Wt Saving i e ldustsal Sector of EEC

For Smart Water Policy in EEC area
Vahuton of Wate savig Systuns i the s, Service s b Soc

Due to the increase of water demand of main 3 provinces in EEC zone, the total water demand for all sectors
(domestic, industry & agriculture) has been forecasted to increase up to 3,089 million m3/year in Year 2037. Wise water
management for various stakeholders such as domestic, agriculture, tourism, industries for EEC area has been

investigated.

/ [ Wt oo 3P i 26 o (rlan o) [ttt daman

Year Eastern Thailand
Domestic. Industry Agriculture. Total ‘

1. Management Information System (MIS)

[ e
Stotc dota

Data center system

Mt efcmatn Syt

2017 251 1038% 6% 2505% 1562 gqsry, 2419 ‘ 4167

2027 309 1070% T4 2500% 1,831 63.40% 2,888 5481

9 days
6 Months

2037 392 jp60% 865  2800% 1,832 50.31% 3,089

Proposed Water Reuse Model for Project Implementation

for water

Pattern 1: Municipality & Industrial Estate

s divided into 3 plases. Large scale WWTP + Upgrading Treatment Plant

~Present Essterawater msmsgerment subcommitee (2022) Pattern 2: Group of Commercial and Building Complexes

Cluster Community WWTP + Upgrading Treatment Plant

~Shortterm East coast and Bangpokong basi com

-Mediumtorm : Water msnagemeatorganizaion bosed oa Water Resources Act (for typical plant eapacity: 500-1,000 m3/day)

oEECAGt

Pattern 3: On-site wastewater recycling system

Individual Commercial Building/Condominium/

~Loug term s it company o public Knied company being i
cuterprie wder EECO

Government Office/Industry

RESULTS FROM SMART WATER MANAGEMENT PROJECT IMPLEMENTATION

4. Measures of water saving i industrial sector (3Rs + loT)

B

EC

jng only fo the new buikding at

i only fo the new building 3

s s wter s only fo e new buikding a0

Case of A Soft-drink Industry in EEC Zone:

Case study of A Soft-drink Industry in EEC zone:

Good Practice of ycling

Water

[ —— rafee years.

Water Management  3Rs IoT
o for b Mo

Water Use
s - asures Practice 201
= (YearBase)
2 Redace water s the production Year2020
e s wtes saving only fo the e boilding o Radc) 45800
s ving and wterseusefo bding i service sctorafter 10,
Installing Wastewater ~ Recyele  IoT/ Semsor 131,400
nt (water reuse for
landscape, toilet
fushing. etc.)

prr— cenarios 4 resulted in the best indireet social return for

@ ot0f 9,599 million baht. (360 m3/day)
. Total Water Savings
Conclusion

(= 18% Water
Savings)

985,500
(Total Water
Use)

ent for water reuse was necessary framework as

the first piority especally for industry and service sectors in order to reduce
priority e ? => Supportive measures are needed (incentives and

financial support) for sustainable water management
program to reduce the water scarcity problem in EEC
area in the near future.

the risk of water shortage.

- The development of an MIS system to support the operation of water clusters

using a ¥ the 2 EEC.
- The inclusive of water saving and water reuse as one of the main target in

water resource development and water use and risk management plan of water

were important for the stability of water in EEC area.

Thatand (NRCT).

Department of Water Resources Engineering, Faculty of Engineering

Department of Irrigation Engineering, Faculty of Engincering at Kampha

y. Pathumwan, Bangkok 1
ity, Kamphaeng Saen, Nakhon Pathom 73140
Fax. 02-2186457
0625144739 Fax. 0 1404

After of the *Smart Water Policy’,
water savings from in-process water leakage control
as well as new wastewater recyciing plant with the
integrated RO water reuse system could achieve
total water savings approximately 18%, which is
better than the target water saving of 15%.

Moreover, legal and economic measures are
important to support the policy of water saving and
wastewater reclamation in order to achieve efficient
water demand managementin EEC zone.

This project also proposed the new regulation
guideline on “Water Savings and Water Recycling &

Reuse”.
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Development of Information System

for Water Operating in the Eastern Economic Corridor

ak?, Bancha 1, Ketvara Sittichok?,
|, Tanet 2 and Witsarun

Increasing the Water Efficiency of Industrial inesring ety of Engines Unvesity
by Smart System(3Rs + I0Ts)

Information System (MIS) prototype for EEC
Water and Environment Institute for Sustainability,
The Federation of Thai Industries

Introduction

This research is a part of research in the water
management development plan in the EEC
area that focuses on preparing guidelines for
dealing with water shortage problems with
water balance assessment from the water
resources of the area compared with the water
demand of all sectors. The industrial sector is
considered an important production sector in
the EEC area, both in terms of economic
growth and employment rate.

Water resources being an important factor in
business operations such as using as raw
materials for production, in office buildings
and green areas in the factory area.

7

1. Estimate current water usage by the water balance assessment and analyzed the water
loss in each process at each location.

* The establishment of the Eastern Economic Corridor (EEC) is of major significance in driving the
‘economic growth of Thailand.
The Reservoir and diversion network is ulized for water management in the EEC region via
the collaborative efforts of many organizations.
Water resource management involves the establishment of various working groups at different
levels, assigned key duties such as developing strategies and regulations, as well as
supervising and executing water management activites.
Accuracy of data plays an important role in the effective management of water resources and
the promation of sustainable development in the Easter Economic Corridor (EEC).

Operation
planning

Methodology

5 steps!! toincrease water efficiency

Design Modeling Testing

2. Choose the best solution for each type of factory.
3. Analyze the worthiness of investment in each solution by comparing the amount and
value of water saved with the investment budget for analyze the payback period.
4. Install equipment or system according to the solution that have been selected
5. Continuously monitor performance . .

Result & Discussion

Water Management & Allocation Modaling
(Dynamic & Foracast days & 6 Months)
—

The model for increase of water efficiency of prototype factories

6 ‘ 3Rs IoTs

[ ————

1. increase the amount of water resource 1% Pattern : Manual Collecting data
* Collecting rainwater from the factory
roof or other empty areas in the factory 274 pattern : API to Platform Glimate Realtime & Forecast
2. Reduce water loss in the production =
process (Reduce) 3 pattern : Network of IoT HeMins
3. Circulating water use (Reuse)

« Water from the drainage system (good
quality) can be reused such RO Reject and
‘water condensate.

4. Recycling water

industry group water consumption (m*/yr.) | % reduction of water
Production  office sum consumption
process

- - 8,400,000 16.10
Water Management & Allocation Modeling

44268 42660 86,928 16.09

973536 10698 984,234 15.09

medical device manufacturing industry 35,96 45,067 81,029 26.77

dye industry 73,084 11,135 84,220 26.44

wastewater recycling industry 101.60 759 861 2298

i i 264,507 113360 377,868 27.44

19,702 42818 1625521 26.89

53,078 468 535,546 19.25

power plant industry 1,888,548 2625 1891173 17.80

pattern printing industry 25,852 6,463 32,316 22.61

consumer products manufacturing industry 67,392 8202 75684 2134
Note: that i ion i obtained from the prototyp ies only

Conclusion
* A Management Information System (MIS) possesses the capability to efficiently facilitate users in the management of
water resources in the Eastern Region. It serves as a significant repository of information, assisting in decision-making
regarding water management, policy making and planning.
The system could be accessed via the link https://xy-develop.com/miseec
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An Estimation of Water Requirement and

Surface Runoff for Water Resource

Management in Chaopraya River Basin

Multiple Reservoir Re-operation System for
Long-term Water Supply Managementin
Chao Phraya River Basin Using Artificial
Intelligence Techniques

Conceptual Framework
Assessment of Water
Demand in Irrigated

I‘ ‘\ Areas

Areeya Rittima*, Yutthana Phankamolsil, Allan Sriratana Tabucanon, @ Crop water d
Waudhichart Sawangphol, Jidapa Kraisangka, Yutthana Talaluxmana, and VarawootVudhivanich
Departmentof Civiland Environmental Engineering, Faculty of Engineering, Mahidol University 1) Ciltiated area estimation

| e T . @ ___iaﬂ EI5

RID Process

3

FOS Calculation Sheet

_ Forecasted Rainfall

Ralnfall-Runoff & vater Dacid Meroxt i

allocation model B il

DWCM-AWU

> The Chao Phraya River Basin (CPYRB) is the largest river basin in
the Kingdom of Thailand occupying almost 30% of the
country's area.
There are 4 large multipurpose dams; Bhumibol (BB), Sirikit
(SK), Khwae Noi Bumrung Dan (KNB), and Pasakcholasit Dams
supplying water to satisfy the local and joint demand in the

ROS Calculation Sheet Satellte-derived Data

2. Analysis of cropping pattern O  FeservorrOptimization

basin. Satellite-derived Data

More than 70% of water supply sources has been provided for 3 "

agricultural water sector occupying the irrigation service area of s T — * Calculating cropping duration and pattern using averase vegetation

more than 10 million rai in the Greater Chao Phraya Irrigation 3 s e o gk i revilis il the ogs! I ion 5. Allocation Requirement
Scheme (GCPYIS) * Th riny seazon: ,and the dry season: Nov - Ap: Campiation
CPYRB has regularly experienced drought due to high s

variability of rainfall leading to crop yield reduction and water - . 2 3. Crop water requirement calculation 4. Net Irrigation Requirement (NIR) PN

shortfall for the agricultural sector in dry season (Nov--Apr.). Figure 1.Study area in CPYRB. — ————— i

METHODOLOGY

Learning -Based D. Operation Model for CPYRB

The Reinforcement Leaming (RL)-based model was developed using 7-D predicted inflow, initial
water storage in reservoirs, reservoir water release and flow at downstream stations which were
identified as a set of state variables to make up the environment for d

Determination of daily water release schemes by RL model to increase water storage of reservoir
system to solve water scarcity was aimed to accomplish.

Annual averas
requirement (NIR):

of net irrgation
& MCWYear

rop Evapotranspiration (ETc = Ke =

o)
5 55 MY/Ral

Allocation Total Inflow
Requirement Ratio  Net Irgation Reauirement,

* Average water demand of rice:

Figure2. Conceptual
architecture of RL for
dam-reservoir operation
in CPYRBincluding the
multiple agents which
learn to behave in an
environment by
performing the actions
based on the maximum
positive rewards
obtained:

?ﬂlf’[ﬂ”‘m}mﬂlﬂ
|

J Runoff Forecasting
System

Interacting Process for
Runoff Forecasts

Constraint Modelfor D Operationin CPYRB

Two types of Constraint Programming (CP) optimization; (1) released-based model and (2) demand-
based model, were applied to find the solution to dam-reservoir operation system in CPYRB. The
increased water storage at the beginning of dry season was aimed to achieve.

Runoff Forecasting using
= = Rainfall-Runoff and Water

I - l I L Vol frpmiiAobn Management Model
&

— e (DWCM-AgWU)

S Figure3 Traveltime
| of releasedwaterto

sector-based water
e o
]

* 2 weeks daily rainfall forecasts (bc_cfsv2)
RESEARCHRESULTS Figure 4. Model structure of CP model. prepared by Hydro-informatics institute

Table 1.Increasein reservoir water storages of 4 main dams in
CPYRB as a result of CP model.

Runoff Forecasts

Wodal Tncioase i roservoir wator st0ragesin porcent volume) [LLISS SIS SIS SIS SIS
B I sk | xne PS | Sysem 7| Y
Roloased-Based Modok: Generatod water domand usod Research

Woder 1.1 12699%  +1128% Results

+1528%
(4117436) | (+19622)  (:95.44) | (+1.34117)

( 1) Guidelines

7l A
12777777777777777777775

2162% | +290T%  +1173% | +1689%
(+1661.79) | (+211.28)  (:99.20) | (+2.44878)

as0d Modst: Goneratod water demand used

1252% | +2839%  +1148%

(96214) | (+20638)  (+97.06) | (+1.22123)

Modei22 ST30% | +1581%  +039% | +634%

(19599) | (a649) | (+11892)  (x330) | (79071

Satollte-based wator demand used”
1320% | +2908%  +1204%
(1,26145) | (+1.01468) | (21140 (+10181) | (+2589.31)

CONCLU N

* Average water demand for rice: 1,225.59 M*/Rai.

(water of Land preparation 22.90% + Evapotranspiration 62.12% +

Model 31
Infitration Rate 14.98%)

* Average net irrigation requirement (NIR):

MCM/Year. Information System

oA i B B R to Support Research

» RL model can generate reservoir release scheme in Verage valerrequirement o £ Sadtes Project Coordination.
MCM/Year.

accordance with the target water storage as specified.
It is suitable for long-term reservoir planning.
» Two sorts of CP model can substantially increase
= water storage and handle well with water scarcity in
Figure Daily water storages performed by RLmodel.  the region as expressed in Table 1.

* Average side flow at station C.2 From
Dec. - Apr.: 1,430 MCM.
* Conjunctive use in the area of the irrigation

Assessment of
Iregation Water
Requirement

project: Rainy Season: 654.75 MCM, Dry Season
1,365.00 MCM,, Annual average 2,019.75 MCM.

Address: Departmentof Civil and Environmental Engineering,
Faculty of Engineering, Mahidol University
[ i c.th

Tel.: 02
Funded by: National Research Council of Thailand (NRCT)
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Research and development of a rainfall forecasting system

for water management in the Chao Phraya River Basin

Kanoksri Sarinnapakorn', Kritanai Torsri', Winai Chaowiwat',Piyatida Ruangrassamee’, Peerapon Vateekul®,
Chalump Oonariya?, Charoon Laohalertchai?, Hydro Data Science Team' and Climate and Weather Team'
y & i ngkorn University

ABSTRACT

METHODOLOGY
Statistical Downscaling (Linear Scaling)
HObSm

rain_bey; = rain_cfs;;x
. i
HCfSmi

Jisday

RESULTS
(CFSv2 and Bias corrected CFSv2, 2-week rainfall forecast in 2018

ONWR: OneMap monthiy rainfall foracast for § months

SIMIDX : Clustering method to find ananalog year

Ralfall forcast fo August 2023 Jauary 2024

CONCLUSION AND DISCUSSION

The outcomes of this research project suggest that the newly developed two-week and six-month ahead rainfall
prediction systems outperform the current system. However, achieving precise spatial and temporal rainfall forecasts that are
suitable for various applications remains an ongoing challenge due to evolving weather conditions and numerous influencing
factors. Continued research and development is essential for improving the prediction system to support future water
management. The approach includes data assimilation and post-processing in the dynamic model and integrating physical
understanding into machine learning-based models for higher accuracy. Additionally, the study will explore predicting storms
and severe weather events, aiming to enhance overall water management efficiency.

Department of Water Resources Engineering, Faculty of Engineering
Chulalongkorn University, Pathumwan, Bangkok 10330
Tel. 022186455 Fax. 02-2186457

loT and Al Technology

for Real-time Water Operation Management

Panuwat Pinthong

“To increase water irrigation efficiency
by reducing the exceeding amount

of water allocation over actual crop dema
in handling with extreme climate volatility

.E loT Hardwar

Automatic Water Controlling and Monitoring
for real-time operation

linking with Al software in

irrigation plan recommendation

N 4@ Automatic
# T __" Gate Control

Al Software

Website, Computer Program,
Application and Line Notify

Water Allocation Plan according to

real-time soil moisture, water forecasting data
and weekly crop surveying

to determine crop water requirement in saving
excess irrigation water loss

LE

Water Level
Monitoring

Soil Moisture
on Crops

[ X X1
'H'm Peoplewar
Tool Delivering and Utilization
System Performance Evaluation
On the job training
Technology Transfer
RID Operation and Maintanance

Center for Water Engineering and Infrastructures Research
King Mongkut's University of Technology North Bangkok
Email cweiraa@gmail.com Mobile 090 920 8738
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THE SPEARHEAD RESEARCH PROGRAM :

SIP on Water Management

L)
vil¥ PROBLEMS AND CHALLENGES @

Thailand has developed a large number of

water storage and irrigation systems,
however, the management to existing Chulalongkorn University supported by NRCT

"
resources is relatively fragmented according & i

to responsibilities. This causes a lack of f ¥

efficiency in integrated management, p

especially the main responsibility agencies MOTVATIONAND BACKGROUND

and local a|;:horltles, as v:ell as water users % 5 At present, the of i ions and modern jies occurring in many countries at the
who use different sets of data to plan the b

4 international level have brought systems and knowledge derived from this innovation and modern technology to use
water management of the area, causing the

resolution of floods, droughts or other
problems to be limited to the lack of
systemic, water and ecological links that linked to the management of the dam operation management, water management in irrigated and rainfed areas.

in water management to increase efficiency widely, such as the use of satellite data, information techniques and
information Sensor data acquisition and wireless data transmission sending alarm information at the personal level

have an impact on each other. Development of management platforms (water, agriculture, production factors, markets, credit, etc.) should be

conducted via research and development by applying new concepts, guidelines and modem technologies to help

f GOALS AND MOTIVES raise the level of water management in the country and help to meet the country strategic goals.

The of a p: p; y
water management geo-informatics system and
capacity development for irrigation water users
and corporate agencies. Aiming to create a
community water database system in 78 sub- (especially demand management), 2) Main Dam water release management (Bhumibol, Sirikit, Kwaenoi, Pasak Dams
districts, 11 districts of Kamphaeng Phet province (by satelliteliot/Al) 3) Allocation and water management in an irrigation project (Thorthongdaeng, Kamphaeng Phet)
and 3 sub-districts, 1 district of Sukhothai (by sensor, automatic gate) and (4) community water in the rainfed areas (by water mapping and GIS information
province that will lead to a common water
database system (central data) used in water
management planning of the area. There is a
for p: between irrig;
water users and corporate agencies and partners
to work together on land water management as r——1 Spearhead Program
well as the development of community
enterprises

In the Water Management Spearhead Research Program, main issues and areas are selected to response to the

country's socio-economic development and there are four research groups, i.e., 1) water management in the EEC

system) as case studies to improve water security and water use efficiency via new technology/academic supports..

|w Office (Drive, Link, Develog |

= " P 1 z v V3
IFISESeFCHTISIRERFHE( PRI DA SEtion. GIS Development of community water via participatory of eiop wa ] [ncrosse watr mansgement offceney ?‘mmm
research which is divided into four main water user groups and allied agencies oo e cent e """"“‘"?1‘"
StageS: b ce Save 15% of irrigation water
1.capacity building for water users and ‘ % via | [usage using data technology and
g people participation

partners "
? . . Decision support system for
2.establishment of a participatory sub-district Dxteiog machenjam to inkinrd coorinate fntarestdy I aves et i || imgaton water mahagement

water information system linked to the e —— the irrigation project level
provincial overview Ty T - Wate e tchnauer
3.establishment of a comprehensive area-level 'Y Peveloped sysems.

action plan for water management, .g; Water | Economigs Yg

production systems, and revenue generation
4.implementation and monitoring of = - Agricutturs % ﬁ

complementary support with partner m“ \k
mechanisms. A lf!

Established a mechanism for participation between irrigation
water users and corporate agencies in enhancing water
management.

Established a sub-district to provincial water information
system for joint decision making in water management
planning in 78 sub-districts, 11 districts of Kamphaeng Phet
Province and 3 sub-districts, 1 district of Sukhothai Province.

Created a community economic system to solve poverty by =
modifying the occupational model that corresponds to the cost e e ; - e
of water. Five sub-district model community enterprises ; prevms M“ -]
create new jobs and occupations, consisting of Nong Luang i s 3 3 * §ear.
Sub-district, Sa Kaeo Sub-district, Nikhom Thung Pho Talay . SR i i g kg B2
Sub-district, Tham Kratai Thong Sub-district, and Nong Mai :

Kong Sub-district.

Chitsanuwat maneesrikum
Creative Intelligence .Co, Ltd.
106/1M.7 Plai PhongPhang Amphawa Samut Songkhram 75110

DEPARTMENT OF WATER RESOURCES ENGINEERING, FACULTY OF ENGINEERING Department of Water Resources Engineering, Faculty of Engineering
CHULALONGKORN UNIVERSITY, PATHUMWAN, BANGKOK 10330 Chulalongkorn University, Pathumwan, Bangkok 10330
TEL. 02-2186455 FAX. 02-2186457
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dyuaaluazY1 (A7a819)

AGRMA A VA

dyunaUITeE 2
https://www.youtube.com/playlist?list=PL2gBZChb2KWJFrd8d\K12gzJavOW6RIkO
AaU 4949 3

https://youtu.be/eHV-faD5JiU

AdU mcot

https://youtu.be/4VRViHc2uX4

naUluRBUNATNIEY 2566

91U TPBS Water Forum (1 w.8. 66)
https://www.youtube.com/live/OfH-rA8RLf4?si=k_SmKnHsjilOlh9R

https://youtu.be/C_-wgfFw6 ¢?si=QG-g7G7c3j1EclY3
https://youtu.be/yQRixg8y6-E?si=EUsr84M4H8vunAzO
https://youtu.be/kb5T1UQKZ0?si=-CWsom58yMV0Osx8Y
https://www.youtube.com/live/wgndmDZ0oX4?si=tordbgyJXe6kkHgr
https://www.facebook.com/theactive.net/posts/pfbid022ttj3Z2pexLe)bhWGKXKtskx5UTcPrsuKi2D
qYbbDFsQgNVLHGWEhVXNZRgJ5dzwl

n13UsEyuReUfURANTs Invimlsdedvinis (14 w.e. 66)
https://youtube.com/playlist?list=PL2gBZChb2KWKM-ZI5nhIhZUNIwWD-i5x&si=vSS_GjBw_k95yK2g

nﬁ@muﬁ swoc (23 W.8. 66)
https://www.youtube.com/watch?v=7zCFHayUQT7k&list=PL20gBZChb2KWIhUQtxKdxmHBgUc42YLH
7e&index=1

nsuszyaalianisensnsdaiausideuleuny (28 w.e. 66)
https://www.youtube.com/watch?v=ni26pvOuEp8&list=PL2qBZChb2KWKhd27clScjgVvJO6dI6M
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n1353A TPBS Water Forum (1 W.8. 66)
https://www.dailynews.co.th/news/2842240/
https://www.eng.chula.ac.th/th/44000

N394 SWOC (23 W.8. 66)
https://mgronline.com/science/detail/9660000105616
https://www.nxpo.or.th/th/12861/

https://www.facebook.com/nrctofficial

NN3RUVBULALY (15 N.8. 66)

https://vnnthailand.com/14713/

https://worldbusiness-th.com/91543/).

https://www.innewsthailand.com/?p=41907).
https://www.nrct.go.th/news/%E0%B8%A7%E0%B8%8A-
%E0%B8%99%E0%B8%B3%E0%B8%97%E0%B8%B5%E0%B8%A1%E0%B8%99%E0%B8%B1%E0
%B8%81%E0%B8%AT%E0%B8%BA%E0%B8%88%E0%B8%B1%E0%B8%A2-
9%E0%B8%A5%E0%B8%87%E0%B8%IE%E0%BE%B7%E0%BI%89%E0%B8%99%E0%B8%97%E0
%B8%B5%E0%B9%88%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%ABY%E0%B8%AT%E0%BS
%B1%E0%B8%94%E0%B8%82%E0%B8%ADY%E0%B8%99%E0%B9%81%E0%B8%81%E0%B9%88
%E0%B8%99-
%E0%B9%80%E0%B8%A3%E0%B9%88%E0%B8%87%E0%B9%81%E0%B8%81%E0%B9%89%E0
%B8%9B%E0%B8%B1%E0%B8%8D%E0%B8%ABY%E0%B8%B2-
%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%97%E0%B9%88%E0%B8%AT%E0%B8%AL-
9%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B9%81%E0%B8%A5%E0%B9%89%E0%B8%87-
%E0%B9%80%E0%B8%9E%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%81%E0%B8%B2%E0
%B8%A3%E0%B8%9IA%E0%B8%A3%E0%B8%BA%E0%BE%ABYEV%BE%B2%E0%B8%A3%E0%BE
%88%E0%B8%B1%E0%B8%94%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%99%E0%B9%89
%E0%B8%B3%E0%B8%AD%E0%B8%A2%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B8%A2%EO
%B8%B1%E0%B9%88%E0%B8%87%E0%B8%A2%E0%B8%B7%E0%B8%99
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- a5UNaNUT/1ATeN5Ide (FmSuuszundunug)

sruunaUimstanaminenaihiifssansnmednsiudiothlugnstamnfiddny Sifedd
ogUsevdn anarmgaydslumsdnin msuimadoussiemanarldsruumsaumaraglunsuivig
ihlufiufiuenassausenu Tneldmaluladadelmidaelunisuimsdanig uasinisiauinguglddn
Tunagiuseg itaniidusmlunisdn 1Ny tazaiunis Tiiianaasa

Tunsdudumsldidenfiuiivannfiay  EEC L‘TjJuéf’JLmummﬁwmmwgﬁﬁ]ﬁLﬂwLﬁaﬂiwé’mfﬂu
megeawnsan (nduil 1) denfufilassnmsvadszmurenssuns Wuiuflussadszmuiieanai
auddlunisdah (vduil 2 Woundnlufiufimanansmeudadusumulunisuimadouitenia
Funu (ngu IuariiufivenunvaUszniu Weniufismin tw veuuiy wasfunanys (nguil 4)

mssndusilungud 1 Wiaunssuu Mis elunsdadulanisguihaneasslseiuda uagan
dosdumd iumstssndandsnu wash ldedhaan  maveaesUssvdaiuasldhenluany
Usenounisndt 14 15 aunsavssvdaildunnit 20 % uazannsnvenesald feasnsativayy
uazdsdy Tuewan (d5zuu 3 R + 10T fwaundu)

msddunsndudl 2 Idiaussuusnludfuassugosonaugydetnonmsdaild 16-23 %
snndntmineg 15 % iselidoyannudoimsilndifssnrunts uasinisdomstunguiliin ity
ftannguildvlstdnenmlunmusugn nsldidatu aneudaudssewienguildcn durh
nanan Uaneth 1¢Ady

msfdunsndguil 3 Wawssuuimadeu hldnsudesthannideu daeliifshdunuld
11nnd1 15 % lesiade esanlifoyanuaimin fssuuinmeinisudestinge Al vilfaansudes
tlumiiny dfuiinashludould I lumhudddalldfuu)

msddunsnguil 4 Wandugléth Snenmannadoussdnagliihfuanuy 1§ faugn
guvunaeviuiinnudile  anuanunsaduinensmeuns Widudwaduld  (meldmsatuayuves
anuy way UNDP) oum fidilasinis fgudeua arwdesnts msfemn  fah uazanunsodonin
wuw/lasanns ievensatiuayuanndmin waganuy suszuy Thai Water Plan 1¢

- #3UNaUITL/1ATINIIY 5 UTHIIN

uAfeteiauwaluled uar Wannszuuwiansaundiedislumsusendadilulseny Tasinig
Yausemu msvimadeu wesnmsdanisiuenwealsznu Tasthdoyaduaimin nissiassiii
inteindulansUdesuasldth uasinmissuuisues lelefl eRnnudeyatiwesh guavesns
dnaulaldringy  MliUATRnuasiliildoyaieatulunisdoasuasutsthniléity  anenw
Faudslumaugad anansenauumslhuudeyastanntu uasnauwunsugniinnunsdy wenain
FldimnefuUimanidd ananudens Snelfiadudiy
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Innovations for Enhancing Efficient Water Management

¥ Cost of water in the main dam
increases by 20% when the rainy
season ends.
¥ Use Al technique to support the
decision-making in releasing
water based on big data.
¥ The short-term forecast accuracy
D ¢ is estimated at 70-80%, assisting
Technology for 4 Main ppropr L durin ny si n fo EGAT and the Department of
i o ase rates for t ir sing wate Orage ir Irrigation in improving
Dam Management 4 main dam: drough! r management.

¥ Water conservation reduces
average water delivery by
33%.
s oty ¥ Addressing conflicts, water
Techno or Water - ctalk ; o S : Hispites, and bullding
y L i LR e SH prionk rough onli collaborative efforts for

gdaeng equitable water management.

Irrigation A

v Water saving by 15-30%

¥ Increase precision of water
management

v Decrease workforce to
monitor and control

v Basic data is available for local,
provincial, and national water
management planning,
enhancing community-level
water governance.
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STIYUILAINUILAUIIY WIDUNIUIPUNFINARAZT18ALLDYANITAND

Yo-urana A, A9.930 AMSUNANA (UTTT WKL)
neLaYUsyIMIURIUTEYITL 3100400746780
anuffnsie ANEIMINTIUANENT PRIINTAININGSE

254 auungln weddlng waunudy nannunIuAs10330
Insfwit 0221864551n5815022186457

Email : sucharit.k@chula.ac.th
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