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Good morning, ladies and gentlemen. Before starting the presentation, | would like to talk
about details that the Royal Irrigation Department (RID) is the operating organization (Operator).If
look at the present plan, we are 1 of over 30 organizations that has a long-term work and
development.In the last June, it is the month that the Royal Irrigation Department reached 119"
Anniversary on 13" June and step into 120 years in next year.The important thing is our irrigation
evolution. If talking about it, it has started since the reign ofKing Rama Vor King Chulalongkorn
the Great. There was the canals excavation from the river at Nakhon Nayok Province to the Chao
Phraya River, a distance of over 50 kilometers,to divert water to use acrossRangsitarea. This is
the origin of the word "irrigation" but during that time called "Canals Department"Later, in the
reign of King Rama VI or King Mongkutklao, it was renamed to be consistent with missions as
"KromThod Nam" (The Barrages Department).During that time, there was the dam construction
obviously seen as the dam history in Thailand. The first dam is the Rama VI Diversion Dam located
in Ayutthaya Province After that, missions were increased. The water demand as well as the
demand for consumption of goods, rice and crops was also increased.In the reign of King Rama
VIl or King Phrapokklao, His Majesty graciously renamed to the "Royal Irrigation Department”
(RID).It is a department established by the King so it preceded by "Royal".The thing is our pride,
the irrigationist, is the work done for the country relating to water and its evolution under a new
mission. There are 4 - 5 important missions that arewater source development and increasing
irrigated areas are development works and constructions.After construction completion, later it
is water management and the important thing is required to operate for all sectors;
development,administration, and prevention and mitigation caused by water hazard or drainage
of excess water in order not to affect people in agricultural or urban areas.The important thing
besides3 missions, the additional mission is to strengthen the people participation in water source
development as well as water management.These are 4 missions we shall undertake the work so
to develop to working field and operation led by the Director General of the Royal Irrigation
Department.Havingworkson administration, engineering, construction and maintenance.All works
require manpower.If we look back34 years ago, the reason for looking back is because 1987 is

the dividing line between the first to the fifth National Economic and Social Development
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Plans.The first to the fifth plans have started since 1961 and ended in 1986 having the
development of irrigation system in irrigated areas of 17 million rai.How manymanpower did RID
has that time?The government officers were about 15,000-16,000 people.There were permanent
employees on duty atthe irrigation projects including Chao Phraya, Lam Pao,Nong
WaiandThungSamrit Operation and Maintenance Project, with a total of about 48,000 people.Both
groups were about 64,000 people and had no government employees.At present, after 1987 to
2020 or 2021. At the end of last year, 2021 will be the end year of theTwelfthNational Economic
and Social Development Plan.The development of irrigated areasduring 34 years has the increase
of areas about 33 million rai.From 33 million rai, about 6 million rai was transferred missions to
the Department of Local Administrative.There were about 27 - 28 million rai left.But at present,
our manpower is 6,300 people left including about 8,000 permanent employees and about 7,000
government employees.In total, there will be a group of about 21,000 people. During theworks
are increased, people are reduced. After analyzing, irrigated areas are increased about 100
percent but the manpower is reduced about 16 percent. It is inverse.RID can manage by using
the assistant that is a participatory process. It has evolved since 1987 with an emphasis on farmer
participation.There is the establishment of water user group and the restorationof water user
organizations such as water user associations.Kut Ling Ngo Water User Associationlocated in
Udon ThaniProvince is the first one.There are the water user associations andthe water user
cooperatives about 72 organizations that are juristic person. The assistants are the water user
group or basic groups of the country about 52,000 groups including over 2,000 management
groupsand about 314 development groups in the form of Joint Management Committee for
Irrigation (JMC).In addition, there is an increase of coordination between the government sector
and farmers. It is the irrigated volunteers.Thus, we can work under the situation of increased
works-reduced manpower because there is the assistant, the civil society, to link. The present
situation, according to the topic defined by organizers,is thesituation of COVID-19 pandemic.The
end of 2019 connecting to 2020 is the first wave.During that time, there were well protections. The
second and third waveswere quite severe but required water management to be along with by

not being discouraged or retreating.During the pandemic, how can we do?For RID, the former
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executives have set the department structure very well. The fields are construction, maintenance,
engineering, support and administration.For engineering, there is a center, the Information and
Communication Technology Center. At present, it based on administration field working on ICT
(Information Communication Technology).Corresponding that we have Smart Water Operation
Center (SWOQC), it has established since 2014-2015. The construction of SWOC is a service
development to copewith changes including climate or diseases.RID has a readiness. We have
SWOC at the center, in Bangkok. Besides that, there are 17 SWOCslocated at Regional Irrigation
Office1-17 called "SWOC 1-17". Moreover, there is a preparation of building SWOC projects,
especially at the Provincial IrrigationOffices,getting close to people. The other 101 operation
andmaintenance projects and 76 irrigated projects in total of 178 projects.There are 178
sub-projects. Hence, commands of RID, by the Director General and the Deputy Director General
in all fields, are from SWOC to command and monitorfor working during the pandemic without
meeting in Bangkok and going to areas.Moreover, there are the monitoring and the observing
using loT (Internet of Things) system. We have drones that have been bought for 4-5 years ago
by the Rotation Investment for Irrigation Disbursement. We have the Bureau of Engineering
Topographicaland Geotechnical Surveyanddrones to survey works. These are the examples
indicating how we are ready.Things may be seen as concrete related to irrigation and drainage
during the pandemic are the irrigation projects including 101 Operation andMaintenance
Projects,Mediumscale projects, 412 mediumscale reservoirs andsmall-scale projects under our
supervision about over 900 areas. How can we do when each province's Communicable Disease
Control Committee is well regulated? For example, at present, in Bangkok Metropolis and Vicinity
including Pathum Thani, Nonthaburi, Samut Songkhram, SamutSakhon and Nakhon Pathom are
considered to be in the dark red area.Going out of the areashas to be quarantined at least 14
days. The important thing is we use ICT or IOT to assist for meetings. Moreover, we have
prepared to be ready for Telemetering System. If | give you the example of a project that is now
operating to illustrate, it will be the reservoirshaving systems, gates and irrigated areas.At
headwork, we should have loTand Telemetering System to measure water in reservoirs.

Before beingthe Telemetering System, there was theair squadron of Bureau of Engineering



14" THAICID National e-Symposium 2021

Topographical and Geotechnical Survey using GNSS that use satellite images or satellite signals
to collect the water level in reservoirsto calibrate, create rule curves and use Telemetering System
innovated by Bureau of Engineering Topographical and Geotechnical Survey in installing to
deliver signals via satellite to SWOC in Bangkok.We will know how much the water level is and
read it as a capacity curve that how much capacity the reservoirs have. For example, Krasiao
Damthat has already operated because we use loT to operate. The second thing, every project
can close and open gates by SCADA to command from a remote distance without people to
monitor and observing viaCCTV.We were suggested by the senior to apply it. | would like to
mention "Mr.LersakRewtrakulpaiboon"who is my professor suggesting about innovations or
strategies and visions of irrigation work that we need to use a mechatronic system.We think and
work together by using our instruments from the Bureau of Mechanical Engineering.The professor
sent officers who were students of Irrigation College to study on mechatronics and electrics fields
to be assistants to drive. We have already started.At present, there are SCADA in various areas
but to be more concretefrom SCADA or mechatronics, we use the Unmanned Aerial Vehicle
(UAV) to survey areas, reservoirs and dam safety.Move from the headwork towater allocationsystem
or irrigated area, the Telemetering System is used to measure the water in canals via internet
system or loT.The important thing is mechatronics. It is used to control gates. Moisture meter
created by RIDthe Bureau of Research and Development created a mobile rain gauge.In this
regard, we have prepared to operate. We used the low budget because it created by ourselves
to be installed according to academic principles that how many points will be installed. It is a
movableinstallation.In rainy season, we install it. In dry season, we maintain it because the season
is quite certain. In rainy season on May, we will install it to realize that how can we manage the
irrigated areas. If raining, we will reduce releasing by commanding SCADA and mechatronics to
open and close gates to save water. The most important thing is that we need farmers to use
this information. What we install and do, if farmers don't use it, it is not theirs.lt must be via
applications on the smartphone that, at present, everyone can access at affordable priceto see
the water delivery situation and how is the water level. This made farmers have a sense of

ownership more because it is theirs.In the past, the technology systems that installed in areas
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were destroyed or stole. This point requires creating a sense of ownership for farmers groups.This
is the management in the form during the pandemic. For the administration, another thing we can
operate is we have networks under RID over 30 organizationsusing technologies to support
satellite images by linking to Thai Meteorological Department: TMD, Hydro - Informatics Institute
(Public Organization): HIl or Geo-Informatics and Space Technology Development Agency(Public
Organization): GISTDAto manage using satellite images for management and cause meeting the
least people. Communicating with the water user group will use applications including Line or
Messagebut most of them use Line most fluently.The information is sent via images or created
applications for water user group to access. Things that | want to inform you during the pandemic
is not only the managementor construction that need to be operated and maintained irrigation
systems in 400 - 500 areas. We also have measures to cope according to each province's
Communicable Disease Control Committee andthe Center for COVID-19Situation Administration
(CCSA) has defined including social distancing, protection or using technologies for the least
touching.The first and second waves of COVID-19, the maintenance can be operated because
we emphasized social distancing andprotection by wearing a surgical mask or using alcohol gel.
The important thing, the civil engineering works, we need to have a social distancing and set
areas that the workers should keep a distance of 1-2 meters. The instruments including hoes,
hammers and shovels should be for personal use. Entering worker camps requires a temperature
measurement. If someone has too high temperature, we need to inform the province to control
and examine.The important thing of water management is we need to have the water user
group's meeting via broadcast towers and applications on mobile to initiallyinform.In conclusion,
whether the water management or maintenance during the pandemic, RID is ready to copeand
keep on developing. As mentioned, we have less officers but the works is increased, we need to
use the assistants of the civil society. We have water user groups not less than 50,000
groups.Importantly, we have the Joint Management Committee for Irrigation (JMC). Policies of
the Director GeneralRID and the Permanent Secretaryof Ministry of Agriculture and Cooperatives
to increase networks of JMC is required.The increased works and reduced officers need to use
an assistant of civil society.The important thing is the Internet of Things that will support and fulfill

works to be driven to work for the Royal Irrigation Department working for people and Thailand.
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Good morning. Today, on behalf of the Office of the National Water Resources (ONWR),
| would like to give theuseful information to you all that are experienced academicians and
officers.Today, the assigned topic will lead to a presentation of 3 significant topics,staring
themechanism of water resources management of Thailand,the master plan and the assessment
of performance under SDGs.This is a very important that ONWR, on behalf of a recovery agency
(Recovater), will drive these matters.For the mechanism of water resources management, we shall
have tools and the driving-based factors.At this time, it can be seen that we rely on 4 topics, 4
issues and 4 pillars to make the work most effective and to have stability principle.The first pillar
is the Master Plan on Water Resources, it has been actually intended to establish for a long time
but it still was not laws and was not submitted to the Cabinet for approval and making it be
accepted.But at present, it was started from strategy plan to the National Strategy and then
become the Master Plan on Water Resources.lt shows thisMaster Planon Water Resources
waschanged from 12 years to 20 years starting from 2018 to 2037. It can be seen that the Cabinet
approved on 18™ June 2019.The main point of the master plan in primary will be undertaken 6
main aspects to solve problems and promote economic considerationdue to the importance of
water.There are6 aspects that need to be planned.The second pillar is the organization of water
resources management.lt is very fortunatebecausewhile we are having the master plan, the Water
Resources Act is established.We have experimented to issue of water policy but there are no laws
to cover it. Now it shall use the laws to assist a support sothat we can follow the rules. These
will lead to determine all organizations in water management. It can be seen that the organization
will drive according to policies since the organization at country or national level with the Prime
Minister as a chairman. Next, organization at regional level tries to be the center of main river
basins.For these 2 organizations, ONWR is a secretary on behalf of the organization as a
Regulator. Next, the important level is a water user organization that needs tobe linking to the
Provincial Water Resources Sub-Committee.lt can be seen that model is laid out at several levels
to apply the policy to practice and from the users' practice will be reflected back to the policy.The
important third pillar is the Water Resources Act B.E. 2561 (2018). It can be seen there was an
effort for a long time in enactment but it could not be donelt is fortunate that water is an

important phenomenon and it needs to establish regulations and rules. During that time, the
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National Council for Peace and Order (NCPO) had a role and realized the importance of
regulations and rules establishment. Although the main point may reduce the basic rights, the
overall benefit of this third pillar is the important pillar binding various regulations.For the Water
Resources Act, it enacted on 28" December 2019.The last pillar is the fourth pillar. It was
established after developing of the Master Plan, enacting acts and having organizations.This
fourth pillar will be driven by tools such as laws, regulations and innovations that will fulfill the plan
and lead tomore success.This is all we think it is important. The obvious example, we have a
development of IT system that | will talk nextHow IT is important? While there area few
manpower andclimate including officers and organizations have changed a lot.Therefore, the
created applications shall be accelerated to correspondto all. This is the first issue that | want to
inform you. The second topic is the 20-year Master Plan on Water Resources. This is an important
issue because it shall be reported to the Cabinet and improved in every 5 years.lt can be seen
that the main point of the Master Plan is to identify what problems need to be solved and the
target shall be clear.The area-based and mission-based targets shall be defined the quantity of
quality along with the responsible organization.In some area, there is no defining of organizations
to directly take responsibility because the intention needs to improve the missions to conform
to the changed laws.In the meantime, it has to integrate the main area management starting form
water for consumption. It can be seen that the main target is in the first 1-2 years.Every area shall
have water to use. Later, it became that all areas after having water to use must be clean water,
and then they make a request for providing the reserved water source at a cheap price.Reducing
water use in household, services and government sectors are not over 215 litres per person per
day. This is an effort to have measures.In addition, the second aspectis building a stability of
production sector. It tries to undertake the proportion of rainfed agriculture areaand industrial
area.The development of rainfed agriculture area is to reduce risks of damage in every year. From
the past 5 years, it has no drought declaration for 2 consecutive years.Which using the problem
prevention system, it shows that the 20-year target we have used the pattern of potential
determination of all developments.That how much water sources we have? How much water is
used for agriculture? and Howmany areas will receive the benefits? Of course, the rotation of the

hostto take responsibility, not only one organization,is needed to create sustainability in the future
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and lead to further utilization.The direction of future development, ONWR on behalf of the core
organization has applied mechanism to implement conforming to the sixth strategy that is
management.We have to correct the information and create innovation to support research and
implementationof all sectors. The working outcome in the past 2-3 years and in the future, it can
be seen that the first aspect is the core factor increasing an efficiency of water supply in 3,214
villages, approximately 59%.There are extension of areas/ increase of 556 water distribution
areas, approximately 22%, urban water supply system and providing of more reserved sources
respectively.The second aspect is agriculture. The providing of water source for agriculture is
increased about 448.86 million cubic meters or 15%.There is the groundwater used for agriculture
and building more water storage for irrigation.For the sixth aspect, it is a trend of this year and
| hope that innovation, analysis and research that THAICID is now conducting will support more
efficient water management.Now, it can be seen that we use the monitoring and evaluation based
on SDGs indicators that Thailand has already preceded to response the international policies.
In addition, various studies and researchesare used in collaboration with the confederation such
as SEA that is a leading of the SEA pilot project When SEA is done, it will lead to the main plan
that is acceptable by using the process of creating the main plan to implement the next step.In
addition, it can be seen that the application development through IT system is most important
because there are several plans in the organization. But to be uncomplicated, we will use the
system of the map to develop to "Thai Water Plan".Thai Water Plan requires every organization
to fill in the project development plans and ONWR will check for redundancy withimages from
Google earth or map system.It can be seen that Thai Water Plan is a water source account. We
have never worked on this part. If we do, we can find the main host in water sources of all
sizes.The small-scale water source is small but has benefits like a small chili that its spiciness helps
to solve problems in more than 14,000 areas.lt is important to find the host to implement this
work. We still use IT system development together with other organizations to develop National
Thai Water that is the forecasted water management in the future.ln addition, it can be seen that
it starts driving the master plan at national level to river basins level and provincial levelto make
everyone participate in reviewing the master plan and lead to practice andprioritizing the plan. We

defined all important projects in the master plan to everyone realize and the projects are
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implemented and set the target thatin the next 2-3 years, the potential projectswill have a
readiness more than 526 projects that are allocated in the year of 2021, 2022 and 2023that has
to be most ready year. This shows that an important opportunity that we will not leave and every
side has agreed that 151 of the royal-initiative projects are still not be driven. We have to prepare
a readiness to require every agency to apply His Majesty's messages to implementation following
the intention of the King Rama 10.For the projects, we shall have mechanism in complete
consideration which approved by the National Water Resources Committee and senior experts
from various platforms.When all projects are implemented, it should be monitoredand reported
to the National Water Resources Committee that has more than 200 projects.In addition, we have
to report all evaluation results to the Cabinet or various nations through SDGs system. It can be
seen that we are working on the Master Plan on Water Resources, what situation we are in to
be a standard to compare to other countries.lt can be seen that the Master Plan consists of 3
levels; 1. The 20-year National Strategic Plan/ SDGs is a level that defines the overview.2. The
Master Plan under the 20-year National Strategic Plan that the Cabinet assigned ONWR to be
the host in driving the second level of the Master Plan with having a clear target.3. The Master
Planon Water Resources is a ministerial level. ONWR is trustedto drive all master plans.What |
want to emphasized is on the outcome more than the output and the impact should minimum
occur.Therefore, we bring the success to changes in socio-economic or environmentcalled
“Impact Indicator"such as productivity from water utilization, valuation measurement of Gross
Domestic Product (GDP) to be a mechanism to compare how water is a push part of the
country.4 occurred pillars arepush part. Thailand will be seen that the World Bank assessed the
productivity from water utilization of Thailand is about 7.5$ per cubic meter.The result is quite low.
Other countries are about 20.60$ per cubic meterand ASEAN is88.55$per cubic meter. How can
we make it better?For the efficiency of water use for agriculture, the target is quickly driven
following SDGs is making everyone can access to clean water and drinking water with the
reasonable price and safety by the year 2030as SDGs defined. Of course, we have to adapt.
Therefore, everything shallbe driven together.In addition, the target to increase an efficiency of
freshwater use covers all sectors including groundwater or surface water.There is an indicator on

improvement of water use efficiency at every period. Water use efficiency is most important. We
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can measure from every area.For the measurement of water stress, it needs to calculate from the
water quantity that is used (Water Demand) when compare to the water quantity (Water
Supply).We shall report all results that are evaluated and reviewed to the National Water
Resources Committee by September 2021 and then submit a report to the UN.For Integrated
Water Resources Management (IWRM) of Thailand, ONWR has mechanisms from various
organizations starting from policy level to low level. We have to work on indicators of Degree of
integrated water resources management implementation in 4 issues These are policies, laws and
work plans. There is a supportive supervision (Regulator) but we cannot do it by ourselves. We
have to contact the operators that can they do it or not?We have to standardize it by requiring
participation of all sectors including user level, developer level and planner level.In addition, we
shall have instruments to manage that need to be fast, save, clear and everyone can access.All
these are things that may be necessary for the present that we are confronting crises especially
for the COVID-19 outbreak.The finance and budget are very important. It can be seen that in
2020, there is an official evaluation score of 53 points, at the medium-high level. It is the base of
Thailand that we need to lift this level up.These are things happening at present. | would like to
tell you that all is the important opportunities that need to be improved in every dimension. We
have to view a picture at the present and in the future.Moreover, the important thing as followed
to the government policy is a sustainable development by having the main target to solve
people's problems and use resources worthy, sparinglyand not disappear.lt should have
people participation. As academician, | hope that the organizing of the 14thTHAICID National
e-Symposium 2021 will not stop right here.lt can drive the technical problems that still cannot
support in development mechanism at operational level or policy level.l want to see theconclusion
through the academicians. On behalf of ONWR, | would like to take this opportunity to
congratulate on the organizing of the 14" THAICID National e-Symposium 2021.1 sincerely hope
that the organizing of the 14" symposium, Thailand's academicians will step up to the
international level and make the practitioners, thinkers and planners apply it to practice and be

useful to Thailandas the intention accordingto the defined policies. Thank you.
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Honorable and Distinguished guests, it is a great honor for me on behalf of FAO to join you
at this very important Forum.I would like to congratulate the Thai National Committee on
Irrigation and Drainage for selecting a very timely topic for this 14" THAICID National Symposium
to lift a think on irrigation and drainage in compound challenge of pandemic and the climate
change.We all know the important role of irrigation has played for centuries in agriculture to meet
increasing demands for food of the world booming population about 40% of food production
in the world comes from only 20% of irrigated land. More than 70% of the world irrigated land
is in Asia.We have been discussed in the even more importance of irrigation in today's changingthe
world and emerging challenges it faces.The previous demand for land and the water resources
is rising under the combined effects of population growth rapid rural to urban migration profound
structure transformation of the national economy and the climate change.Here in Thailand, more
future climate prediction has shown any of temperature increase in few degrees and increase in
annual precipitation of about 10-20%.Extreme events such as flood and drought as well as
landslide are expected to occur more frequently.In 2020, the devastatingthe country while
drought as frightened economic disaster in Thailand.Well, before the emergency ofthe Coronavirus,
dry condition in Northern Thailand was right for destructive forest fire that caused a critical level
of the bad air quality for weeks and the left millions facing a series of health concerns.Honor the
guests, the unprecedented COVID-19 pandemic reviews new challenges but also opportunity to
rethink irrigation and drainage.The pandemic has impacted almost every aspect of human life
from health to living food, to security,human rights and gender equality.Every economic sector
was affected with no exception. For irrigation and drainage, the given of pandemic complex and
the far-reaching impact across the water-energy-ecosystem for nexus.Impacts on water utility
have been significantwith the slowing growing economy and industrial production. Many waters
intensive sectors have downscaled or reduced activities resulting in the decline of the land.Irrigation
agencies around the world managed to continue to function despite the challenging
circumstances.Honor the guest, going forward and inclusive and a green COVID-19 recovery is

the keys to build back better.This will require us to maintain our focus on food security,
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employment, equality and resilience to climate changes and other disasters including future
pandemics.All these aredepended by irrigated agriculture. SMART or next generation of irrigation
as we call at FAO.Therefore, should accelerate the move beyond of conventional approaches
productivity efficiency gains to focus on facilitating inclusive greener and resilience growth.This
changing focus would require multilayer approach to water management that boosts ecosystem
services and all the productivity and promotes water conservation.Maintain water quality across
agriculture. Facilitate multiple water use and the supply chainsand adopt water map participatory
approaches right from local to watershed level. The pandemic has also added urgency for
transformation of irrigation and drainage and provided the opportunities for many deliberate
investments to modernize services to tackle this and the future shocks. If you work in the country
and the partner agencies in the region to promote this changing focus. Our Water scarcity
programs chasing national capacity for water accounting for more water allocation process,
adopting agriculture water management to water scarcity, apply real water saving technology
and promote a regional collaborative platform.| look forward to cheering and deliberations at this
symposium for our share of the vision and the collaborative actions to achieve water scarcity and
a sustainable system.Finally, we are pleased to have a long and continue collaboration with the
THAI National Committee on Irrigation and Drainage as well as the International Committee on
Irrigation and Drainage. This forum has played an important role for sharing expertise, learning
and collaboration. FAO, we are proud to have been a partner and contributed to its aims. Thank

you very much for your kind attention and | wish you a successful symposium. Thank you.
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Good morning, attendees of the 14" THAICID National e-Symposium 2021. | would like to
thank the organizer that honored inviting me to deliver a keynote speech on the topic "Research
for Innovation"in the view of research dimension. Today | would like to give a presentation for
about 20 minutes. It will be on the topic of the current socio-economic status, concepts and
trends in the post-COVID-19 period.In this regard, | have collected both national and international
information for you to listen.l will give an example of research that we have completed or
reviewedto be a summary of what the further direction of research should be.In the conclusion,
I will talk about the existing national research plan, including the skills required in research to
recover a crisis after COVID-19 and move towards sustainable development.In principle, the
status has to be reviewed that Thailand has set up the 20-year National Strategywhich included
2 master plans related to irrigation strategies.(1) The Master Plan Volume 18addresses the
adaptation, especially to the loss and damage caused by natural disasters,environmental impacts,
climate change and green investment. As mentioned in the Master Plan Volume 18, what we can
do is to have a better measure to reduce greenhouse gas emissions andmeasures to reduce
more damage and risk from natural disasters.However, many sectors are increasingly paying
attention to climate change.Next,(2) the Master Plan Volume 19 addressesthe water security,
water productivity and conservation.These 3 things are all big things that have already been
implemented.Therefore, the target in 2022 tries to lift up the water security index from level 2 to
level 3 according to the average of 2017.Maintaining rivers and canals should be certified by
agencies in the areasfor adding 20% from the existingtarget,which the proceedingis also related
to the reform plan, area-based management.The use of knowledge, technology and human
resources in management supervised by the Reform Committee.l want you to ask a question in
your mind after the past 5-6 years, how is the currentwater crisis?l have a numerical value
indicating the water security status to be compared with ASEAN countries, how is it?If you notice,
the population of Thailand is about 67,831 million people,got out of 100 score,Got54.5 score in
2013, 56.8 score in 2020 and 58.6 in the end of 2020. It has a better tendency but when compared
with other country in ASEAN, it is lower.We can see that the top country is Malaysia.The division

consists of 5 levels, 1) No system, 2) Initial system, 3) Manageable, 4) Effective,
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5) Modellable.Therefore, from this category, Malaysia ranked first,followed bythe Philippines,
Indonesia, Vietham and Thailand, which is ranked the fifth.The weak point of Thailand is three
main issues, (1) water management in the city,(2) environmental-based water management,
(8) disasters which we confront periodically with flood and drought.These made the score in this
period quite low. It shows that although we tried to give a budget or developed,we is still
relativelyranked the fifthof ASEAN. This is what the outside looks in.Next, the economic point
of view after COVID-19 pandemic, as you realized that the limitation of budget and our
socio-economic are very bad.lt is a temporary situation, but it is actually assessed by IMF
(International Monetary Fund)to show a graph of growth in developed countries. If it falls, it will
be very difficult.Because the strength to develop and the market are quite shrinking.And for
developing countries, when it is recovered, the chance for recovering still exists. The important
opportunity is age.The populations in those countries are in teenage that are growing with various
demands.Another part is new opportunities in marketing that can apply new technologies to
develop.The growing has various types including V-Shape (fast fail-fast recover) and L-Shape
(fast fail-slow recover).We can see in the countries, there are many differences that concluded
internal factors.In that proceeding, the Office of the National Economic and Social Development
Counciltries to establish a temporary plan called "Post COVID-19", consisting of 3 main issues.How
to make Thailand has a competition at the national level, good grassroots economy, good
manpower,and factors, which is one part of flood and disaster risks.lt can be seen that we have
to strengthen security and risk management in the Post COVID-19 pandemic.During sluggish
economic conditions, we are in deficit situation and have to ask for a loan. This is a part of
Thailand overview that has to be adapted.Therefore, many agencies have to accept the condition
that requires recovery and accelerate development.From this point of view, we can see thatin the
water part, UNESCO has suggested that many countries talked about good water and sanitation
but many countries have no budget to do.Therefore, UNESCO proposed the concept of water
valuation.Thus, we have a capital cost in water resources development, water allocation, water
quality improvement,and waterdistribution- water use, all part needs budget but get it at the end

from water fee-other services.It can be seenthat in many countries, when water demandand cost
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are increasing, but the income is limited.Therefore, UNESCO has proposed a new valuation in
order to properly collect fees. If which part has high value, it should be responsible for more cost
than othersto ensure fairness and proper water distribution.This is a concept leads to defining of
proper quota and value in each sector's details Each sector is divided into high-value group and
basic group.In this part, we should have an appropriate financial mechanism. Then, we will have
costs for production and further development.Otherwise, we will have only costs but have no
value and income enough for investment.This is a concept that should be reviewed again.Another
one issue is recovery. The main factors are 3 issues. (1) How career and job that will have in the
future after recovering COVID-19 pandemic would be?There is a review of future picture that not
be in Thai as Microsoft, it will be Facebook or other applications.But the main problems that
happened is unadaptable such as learning and teaching that we still keep on the past career and
work.(2) Adaptationtowards the future requires changing mindset to be able to learn and use new
technologies and train new abilities as well Another issue is guidance. All employees from
executives to students, should have the right guidance in their future job and career,andproper
work divided by age.Many people have probably heard of X Y Z. People age of 0-20 years old,
20 - 40 years old, 40 - 60 years old orless than 60 years old will havea different learningmethod
and concepts.In this case, we should have an adaptation system based on each age. This is a
suggestion from OECD to be able to step forward to new world without leaving anyone
behind.(3) Because of sluggish economic condition, investment characteristics and education in
the original method that graduates get to work after their graduation and take training for a long
time until to work well. Therefore, OECD proposed multimode andhybrid learning, coaching for
having skills. To conduct research, you should have innovation and new ideas beforeconducting
research linking to marketing.These are 3 solutions proposed by OECD to recovery and back to
growth for the world.The reference fromSoutheast Asia, Southeast Asia is an opportunity for the
economy in the world's adaptation with a population of 600 million people who are growing. This
will be the main issue.This can summarize the first part that the future development is focused
on water security but must increase efficiency that we have water, how do we use it?The use

should create value in order to generate income that will be taxes for new investments.Because
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we cannot make the system 100%, the occurred risks must have a system to support and
recover.lt should have conservation in some issues. We can recover but have to sustainably
develop and grow in simple way. This is a keyword.From now on, these issues should be
concluded along with planning. Some area needs only recovering.Some area needs changing.
Some area needs a leap.Therefore, we have to review a value of water use to develop water and
manpower to support changing.Fromthese activities, we have to analyze gabsfor creatingpeople
and developingtechniques and system to support in order to receiveopportunities to develop,
reduce risks, and generate income and sustainability. This is a summary of the first partthat | would
like to describe to be the main content.Next is the water issue, we can see that many
sectors in the country have developed by receivingcreative awardsand having new innovations
(Innovation PEI).It can be seen that most in the United Statesis developing a platform consisting
of sensors and analyticsto know what crops should be planted What seeds are created by using
instrument"Swap Resource" to make decision in the planting investment.Next, cloud, whether
flood or drought, the communitieswill have information to know the tendency of drought by
havinginstrument to satellite and machine learning.They can set the target that 90% of farmers
can access to the market. At present, global satellites, machine learning and community
intelligence are to reduce risks.This isanother award the United States received.In some countries
have water ATM to press for water. The received water has no quality problem and water is
always filled by IOT system to be an example of water in the village. Singapore, besides having
a big system, it can also be lost-cost, water reusefor communities outside areas by using IOT that
is a proper system.In the United States, people can use the instrument to turn seawater into
freshwater by using cheap on-site chlorine generation.From the example, it can be seen that in
many areas,technologies are combined to create new products and services and then received
the award.For Thailand, we talk about Alternate Wetting and Drying (AWD)that has interviews
from many places. It answered that it is possible to produce rice and reduce pesticides by using
AWD. It can save water from using 1,200 cubic meters to 860 cubic meters per rai. This is the
example we have to promote.This picture is an example that we observe how much water

durians use and soil moisture for farmers to decide watering based on more practical information.
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As you may know, 1 rai worth millions.Therefore, it is necessary to maintain durian's quality to be
effective but it must be saved the water.The next picture is the example of using technology and
research to support to use water sparingly and worthy as much as farmers can.Another example,
we have a project that the instrument is used to measure at the destination. Wehave set up
sensors at the fields then information is delivered back to the project.The project can calculate
the quantity of water use or manageirrigation interval better. It can open-close water gate and
know whether the water is delivered to the destination or not.lt provides queuing and reduces
the loss of water in delivering at the project level.This is an example that needs to be done in the
system for irrigation officers and water user groups by working together to achieve synergy or
continue to deliver water.Another issue, dam management and needs assessmentto forecast
rainfall in the next 14 days.In summarize this information; we can decide to release water from the
main dam.Last year, we drained water from Bhumibol Damthat couldadjust discharge and
reduceloss of water or delivering too much water,but works should be related so to make the
right decision.At present, the industrial sector has been supported for creating Al in factories that
can be realized whether the water is lacking or having too much water. It will pump the water
for the required part. This will save both electricity and water.In industrial estates, the trend of the
world will be zero waste that is water reuse, recycle and reduce wastewater as much as possible.
It has to create a system in terms of storage and recycle to estimate that whether it is raining
or not and where will thewater use from? It will save water from the outside in by using the internal
rotating water as much as possible.This is the example called "Circular Economy".As mentioned
in the 2nd Part, the world is developing the system of product, platform and services by using
modern technology.And in private area (Personal), accessing to Line or Facebook mostly can use
an individual account. In the past was a group but now it is more individual.The researches in the
present are believed to cause time saving in working, reduce proceeding costs because it is
faster, and create opportunities for developing new marketing channels and products.This is the
opportunity, but whether it can be done or not depends on the skill. Therefore, from the example
we researched, we are creating the modelincluding the concept to include various information to
release water for using,improvepeople's skill, adjust the instruments and techniques, and has the

experiment for testing. We want to test in the area that we receive cooperation from Royal
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Irrigation Department and many departments to create the experimental area.In many places we
called "Sandbox". We have to temporarily change some original regulations to experiment.All of
this needs a real proceeding system to prove that it is practical. This type of experiment is
research that has to bepractical, effective, efficient and worth for the budget.Atpresent, we are
talking about the ecosystem. The researches that will drive to extension and practical use need
to havetechnical accuracy and worth economic costs,be accepted in community, have no
effect to environment, be conducive by the regulations and budgetWhether it is a private or
government work, it has to be proven that the research, when applied, is worth compared to
before doing.The third part is subject ofthe thirteenth National Economic and Social Development
Plan that is formulating. In overview, there are bothopportunities and risks viewed by the National
Economic and Social Development Council. The risks that happen are from natural disasters,
wastewater, ecology, greenhouse gas reduction. These are risks but also be an opportunity.ln the
thirteenth framework that we are establishing, we will conduct13 volumes and volume 10,we call
“circular economy".How to make the country use garbage, wastewater and plants for renewable
energy?And produce the used objects to be the recycled product to reduce carbon dioxide
emission,; this part will talk about earning income.The part that needs to reduce costs, high-risk
areas will be managed both infrastructure system and people. It needs to be focused more on
risk areas.The forest must be maintained because it preserves the water in the long term.
The system needs to be improved to realize the information and be adaptable, or at least to
reduce the damage.The target of risk and damage reduction is a part of economic planning.
For the projects that have already been done, it reduces risk - damage or not and how? When
finished, there must be a matter of developing competencies. Therefore, the proceeding in terms
of research defines trying to build forecasting ability.Guidelines of communicating and
disseminating information for coping and adaptation support the creation of green infrastructure
and reduce risk and damage at the same time.In this respect, the research is now being drafted
that will be emphasized on 5 main issues:1.Risk management,2.Management system
reform,3.Advanced knowledge and technology development,4.Development of information and
knowledge transfer system to community,and 5.Development of manpower and courses at

different levels. If we look from the OECD and want to make a leap, the abilities of the researchers
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are tohave1.the skills to create new innovations,2. the skills in research and development to test
such innovations,and 3.entrepreneurial, seek new opportunities and bring innovations to the
market for practical use.Researchers need to have three skills;otherwise, they need a team that
can work together.For example, in management of working process, there are 5 components
and 3 steps.The first step is how to make the system work automatically. When the information
system is input, after inputting successfully it will be called "automate".The second step,
orchestrate. The information can be applied.If it rainswe want to know how much water can be
released and will the farmers receive water in 3 minutes. So, the system has to be interconnected.The
third step is to analyze. There is an analysis that still requires manpower because of various
analyses such as how to release water; the system has to be intelligent type.The part that is
talking about intelligent system which may take 4-5 years from now, but have to follow the
example we have already operated.If not, we are still in a system that divides the work into
separate part.This is the example. For the business sector, it has already been proceeded
following the example. | hope the water part will apply this method.whichresearch in all parts, each
research has to be systematically integrated and also create productivity and efficiency.In
conclusion,the third partis mainlyabout creating opportunities, reducing risks, copingand adapting.The
research plan is emphasized on creating instruments, systems and people. The required skills will
be conceptual framework leads to fast learning new things.Innovation creation has a research,
testing and extending to be practical.By the system of this plan, | hope that water management
organizations in the country will improve researcheswith full creativity, creating security, increasing
productivity, reducing risks and increasing opportunities and sustainabilityUnder the framework
on education innovation of your department and scientific plan, research and Innovation of the
Ministry of Higher Education, Science, Research and Innovation Now, we are working on the plan
to support the thirteenth development plan.Thank you for inviting me to deliver a keynote speech
today. | hope that the speech will indicate the point that trying to adaptand create opportunities
for development after recovering from COVID-19pandemic with the cooperation of everyone.

Thank you.
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Abstract

Water balance method has been adopted to design reservoir capacity for decades.
The method can simulate the amount of water in a reservoir at any given time, which allows
water demand and supply to be matched, given different scenarios of the reservoir existence
and capacity. In case of a drought, for example, the method can simulate weather the water
shortage is within the acceptable limits or not, given 30-years historical rainfall and runoff data.
However, the magnitude and pattern of rainfall and runoff have been significantly changed due
to unpredictable climates. Thus, there is a need for an improvement in the designing of the
reservoir storage capacity to account for the effects of climate change. In this study,
Huai-Tha-Koei Reservoir, which was operated since 2001 with storage capacity of 23.4 MCM,
was selected as a case study to analyze the differences between historical rainfall-runoff data
and the current actual rainfall-runoff data. After the analysis, improvement in the process of
designing reservoir storage capacity is recommended to account for climate change. The
findings demonstrate that the mean and variance of the current precipitation and water
flowing into the reservoir is different from those estimated in the past at significant level of
0.05. Therefore, we suggest a methodology to generate synthetic water inflow of 50 data sets
using HEC-4. The synthetic data was then used to simulate different reservoir storage
capacities, based on criteria, using HEC-3. The criteria is Frequency Shortage Index not more
than 20% . From the above criteria, the appropriate storage capacity is between 20.20 and
51.10 MCM. At 80 percentiles, the capacity is 36.80 MCM. At this capacity, it is found that, the
issues of water shortage can be significantly improved compared to those capacity designed

from the traditional water balance method.

KEYWORDS: Reservior, Reservoir Capacity, Water Balance
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Abstract

King Bhumibol's royal decree emphasized the importance of water resources as
"water is life" due to water important factor as life essential and the kingdom's key production
element. At present, the effects of climate change causing Thailand to suffer from droughts
and floods on a regular basis and tends to intensify. Therefore, the government has seen the
importance to solve these problems. In Level 1 plans of the 20-year National Strategic Plan,
water security is also announced in the National Strategy. And in Level 2 plans of the 12"
National Economic and Social Development Plan has set targets and indicators for creating
water security, such as areas and the value of damage from floods and droughts tends to
decrease while the irrigated area increases 350,000 rai per year. In addition, in the level 3 plan
of the 20-year Water Management Strategy has set framework time into short, medium
and long-term to reach the goals in appropriate manners. However, the plan's goals
accomplishment has been very difficult to reached in reality. Therefore, Thailand continues to
encounter unmanageable drought and floods every year. One key factor causing the inability

to achieve the target is the stakeholders / Organizations / independent academics have
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different opinions and perspectives. Stakeholders did not agree and comply with the devel-
opment and issued guidelines. As a result, the conflicts between stakeholder groups and

government agencies always taken place.

The objective of this research is to study the types of conflicts, find problem solving
concept through the learning and undertaking literatures on conflict management theories,
and present the guidelines for conflict management towards implementation of better water
resources development project. The research methodology includes collecting data and the
causes of problems from selected water resources development projects data available in
Thailand, total of 24 projects. And in-depth interviews of 4 key informants, including
1. Executives from agencies related to water resources development projects, 2. Specialists
/ academics / experienced in conflict management and the participation of the people in
implementing the water resources development projects, 3.Stakeholder groups in the
implementation of water resources development projects and, 4. NGOs. There are 5 conflict
types of water resources development projects, which are ranked in order from highest to
lowest, namely conflicts of interest. Data Conflict of values or values relationship conflicts and
structural conflicts for the concept of conflict management theory in implementing the water
source development project, which is used as a hermit, the negotiations began with one
another. to the negotiation with mediator. Other than that, the implementation of the
participation from all sectors through research conducted by stakeholders. It is another tool
that has been successfully used for conflict management approaches and forms. Presented
in this research are the implementation of mediation processes for projects that have a large
impact. Creating Nodes, a local conflict management network, the introduces of the new
dimension for sharing for changes in law regulations. Promoting research using stakeholder
participation, creating a platform for accessing information. However, in collaboration with the
private sector representatives in youth areas and security agencies by applying the doctrine
of psychology apply. In addition, the research also found that the application of the drawing
of a scene. That is a result of an important driving force and using the STEEP-M power
dimension as a framework for analysis and consideration of the desired strategy. This makes

the consideration systematic and all-round to be able to be applied to find other strategies.

KEYWORDS: conflict management, water resources development
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Abstract

This research aims to find out the best alternative planning for water resource
development by application of Analytic Hierarchy Process. The important factors for water
resource development were determined by using a literature review and the opinions of the
experts in water resources development. Then, the Analytic Hierarchy Process techniques

to determine the importance of each factor to project prioritization.

In conclusion, the importance of the factors includes 6 main criteria. The most important
is the engineering factor weight 29.35%, the second is hydrology weight 19.44%, the third
is environmental impact weight 15.61%, the fourth is population and society weight 15.41%,
the fifth is irrigation weight 13.47% and finally economic 6.45%. After that, apply the weight
value of each factor to select water resource development projects in the case study of Rai
Dong Village, Ban Luang Sub-District, Chom Thong District, Chiang Mai Province. The best
alternative planning for water resource development is alternative number 2 by constructing

reinforced concrete weir with diversion flume and the small reservoir.

Keywords: water resource development project selection, Hierarchical Analysis, Royal Irrigation

Department
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Abstract

Thailand requires water around 147,747 million m°, whereas freshwater is available in
only 102 million m®. Furthermore, water conflict still expands widely. Thus, ineffective water
management is the crucial issue which Thai citizen cannot ignore. In 2019, Thai government
established the Act on Water Resources B.E. 2561 (2018) and they expected this law to
improve Thailand water management problems sustainable. The research provides the answer
that how this new water law can improve the problems. Researcher starts the research by
gathering water management problems in Thailand and separating them into four groups
include 1) the equal water allocation 2) the management of water crisis 3) the management
of water's quality and water resources conservation, and 4) the integrated water resources
management. After that, provision of the new water law is analysed to present the concept
and sensitive aspects that correspond to the improvement of the problems in each group.
Finally, economic instrument, mentioned in the Water Directive Framework and Water
Management Plan of European countries, is presented for improving the problems and
sensitive areas. Researcher examines the first group of the problem named the equal water
allocation and diagnoses demand-side and supply-side of economic instrument to be the
guideline of improvement. The result of this research can encourage Thai government
for using the new water law to improve water management. They also consider the sensitive
aspects in the practical processes. Moreover, the concept of economic instrument can be

applied to other groups of water management problem.

Keywords: Thailand water management problems, water law, economic instrument
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Abstract

Pasak River Basin Part 2 is upstream of the Pasak River Basin, where 94.85% of the
area is agricultural land that relies mainly on rainwater. This study analyzed water balance
using SWAT mathematical model with rainfall-runoff data from 1988-2017. It was found that
runoff flowing through the Pasak River Basin Part 2 is 1,142.12 MCM per year, more than the
water demand covering water consumption, agriculture, industry, and ecological conservation.
The total current water demand is 762.98 MCM per year and the future demand for water in
the next 20 years is 852.27 MCM per year. However, the water balance assessment shows a
trend of water shortages during the dry season, November to March. Therefore, this study
proposes alternatives to store additional water in areas with water retention potential,
determined from the suitability of soil types according to the Land Development Department,
and slope data. The area with the potential to store water was 244,175 rai, accounting

for 35.55% of the agricultural area.

Further analysis of the additional collected water and the water allocation was divided
into 3 case studies: Case 1 applied rice and land management theory. The area was allocated
into mound, swamps, and rice fields. Case 2 applied rice and land management theory
together with the concept of a small pond. The area was allocated into mound, rice fields, and
ponds. Case 3 applied rice and land management theory and the concept of a small pond,
but without mound. It was found that at the end of the rainy season, cases 1, 2, and 3 can
store additional water of 470 MCM, 265 MCM, and 292 MCM, respectively. These amounts of
water are sufficient for in-season rice and off-season rice in the total area of 93,919 rai in case
1, 2, and 187,229 rai in case 3. The study also suggested that applying these alternatives with
the water management of the existing reservoirs could maximize benefits to farmers and other

water users in the river basin.

Keywords: SWAT models, Pasak River Basin Part 2, Land use change, Small pond, Water

management
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Abstract

Water scarcity is a significant problem and concentratedly increase continuously in
water management. Therefore, it is necessary to find practical and cost-effective water
management that benefits all water user sectors. In Thailand, rice cultivation is one of the
activities that consume much water. Therefore, the researchers have determined that joint
water management between government agencies and farmers at the rice field level is an
essential basis for water management at a larger level. The objective of this study was to learn
about the joint management between government agencies and farmers in Channasute
Operation and Maintenance Project. The study was conducted in two rice fields and used
weekly water balance in rice fields to determine the proportion of water use from different
sources and the proportion of the role of water management between government agencies
and farmers. The result drawn from water balance leads to the development of water
management guidelines at the rice field level, which can be extended to the joint water
management at the water user group level, irrigation canal level, operation and maintenance

branch, operation and maintenance project, and river basin level.

Keywords: Joint water management, Field level water management, Rice field water

management, Water balance
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Abstract

Water management in normal and critical conditions relies on floodgate mechanisms
to control the volume and flow of water. Maintenance is thus necessary for floodgates that
have long service lives. However, many of the existing floodgates cannot be maintained at the
same time due to national budget restrictions. Criteria prioritization is a method of Analytical
Hierarchy Process (AHP) applied to evaluate a budget request for maintaining the floodgates
in the responsible area of the Pathum Thani Irrigation Project. The criteria considered
includes the engineering, economic and social aspects and will be evaluated by a local water
management experts. The results show that the engineering (0.586) is the highest important
of the major criteria following by social (0.228) and economic (0.186) respectively. In addition,
the most important of minor criteria are community area (0.469), the value of the damage to
the community area (0.427), and the age of the floodgate (0.333) respectively. This research
will apply to the maintenance priorities of the floodgates in Pathum Thani Province or other

areas to increased efficiency in sustainable water management.

Keywords: Thailand water management problems, water law, economic instrument
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Abstract

The main purposes of small reservoir construction are water shortage mitigation and
flood prevention. One of the biggest challenges on small reservoir construction is the finding
of factors effecting the project structural quality which was chosen as the main objective of
this study. The key methodology framework is an implementation of Analytic Hierarchy
Process (AHP) to support decision on the factors affecting the construction quality of small
reservoirs. The study was conducted in the responsible area of Regional Irrigation Office 12,
Royal Irrigation Department (RID). The findings could be used to explain problem occurred in
small reservoirs during the construction process and implemented as quality control for small
reservoir constructions. The qualitative interview data from 20 related experts and engineers
with experiences in small reservoir construction was conducted. Their criterion was analyzed
through the methodology framework of AHP principle before compared the output to the
actual problem that occurred in the study area. In conclusive findings, there are 3 factors of
concern including Survey factor, Design factor and Construct factor. To assure construction
quality of small reservoir the mentioned factors must be academically considered, monitored,

and planned.

Keywords: Analytic Hierarchy Process (AHP) , Small reservoir, Survey factor, Design factor and

Construction factor.
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Abstract

From the study of changes in water quality in water sources due to the control of the
Rasi Salai Dam gates under the work plan to compensate for loss of income from occupation
and utilization of Bung Pa Tam forest in the event of a Rasi Salai dam was conducted in late
2019 to mid-2020. It was found that the water quality values in each water source group were
inversely related to the water level in the reservoirs of the Rasi Salai Dam. The water sources
that are in each group: a. In the reservoir of the dam, b. in the Mun River and its branches that
flow into the basin, c. in water resources on the floodplain or wetland and d. other water
sources and the correlation of EC and retention level values (R®) were 0.66, 0.43, 0.68 and 0.25
with standard deviations of 7.5, 29.4, 88.8 and 223.7 mS/m, respectively. Because many water
sources are near saline soil areas. Therefore, guidelines for dam operations should be based
on River Analysis System (RAS) models and superimposed on topographic maps or digital
elevation model to assist decision-making on how to maintain water retention at different
levels. It should not have a retention level lower than +117.0 m. MSL, which will slow down the

spread of saline soils into water bodies in some places.

Keywords: Diversion dam, Saline soil, Water bodies, Floodplain, Mun river, RAS model
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Abstract

In order to establish joint water management between the government agencies and
farmers, both parties must have a common understanding of the existing water management
through a participatory process. This study aims to learn about joint water management
between the government agencies and farmers in two pineapple farms at Nong Phanchan
Subdistrict, Ban Kha District, Ratchaburi province. The processes starting from knowledge
management, a joint survey on farm pilots and water sources, analyze the proportion of water
use from different sources using the weekly water balance as a tool in the learning process
and promoting shared water use at the pineapple field level. After the proportion of water
used was analyzed, government agencies and farmers have jointly formulated guidelines
for managing water use from multiple water sources. In general, these approaches will benefit
farmers who use water in which the irrigation water distribution system is not evenly
distributed. The contribution of this collaborative water management process can be

expanded to a larger area.

Keywords: Joint water management, Public participation, Water balance, Water use ratio
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Abstract

Rice is an important economic crop of Northern Thailand and is being affected by
climate change. The study aims to assess the evapotranspiration of wet-season rice and
dry-season rice in six Operation and Maintenance Projects in Northern Thailand with
Penman-Monteith equation using the past 30 years climate data from 1988 and 2017 from the
Thailand Meteorology Department and future 30 years climate data between 2018 and 2057
from Global Climate Model (GCMs) under A1B scenario (Balance of all source). The result
showed that the future evapotranspiration of wet-season rice increased by 1.52 mm/year and
dry-season rice increased by 1.47 mm/year. In wet-season rice, Mae Wang Operation and
Maintenance Project has the highest evapotranspiration. While in dry-season rice, Mae
KuangUdom Tara Operation and Maintenance Project have the highest evapotranspiration.

This study will serve as a reference for policymakers to prevent risks posed by climate change.

Keywords: Evapotranspiration, Climate change, Northern Thailand




THAICID

miﬁﬂmmiwmﬂiaﬁ'wi'aﬂuﬁuﬁz\juﬁﬂﬂﬁnmauma
Study on Flood Forecasting in Lower Pasak River Basin
W] mewes’ 35z iand nausge? unws Wewed®
Preeracha Parkdeth' Jirawat Kanasut® Napaporn Piamsa-nga®
ifnUSaln MAATIAINTTNNSNINTUT AUEIAINTINAIGAS WINBISBINHATAERS
HEBAIEAT15E MA3TIAINTINNSWEINTUN
AUZAAINITNANEAT NNINBIRBLNBATAINAT

Email: peerachar.tou@gmail.com’, fengjwg@ku.ac.th’, fengnpr@ku.ac.th®

UNARED

nsifngnnasfizunseresgainhdnaouanelull we. 2553 famnanainyiinanin
fanazanfasotulunaisiui Tugraiaunaian fv sungAdnieu andnswazes
389ANNNADINIARWIAHIUNATHABULY MANANLATANARL TuaaN uaznIaNaz Junnidegld
ﬁﬂﬁamummiﬁéﬂummﬁuﬁﬂLﬁauﬂﬁﬁnma§m§gandﬁizﬁuLﬁuﬁ’ng\‘iqm Snsrean it lusiin
ThdnFuienindedunas Useneutuiiianeassioum-1han nasnasnuivindeunsssamn
ﬁﬂﬁizﬁ’uﬁmﬁﬂLﬁauLLazﬂ%mmﬁﬁgq waziiaThuaaranIenuUS ez s s intdeu
WITINVNIFDITZUNY w'mLﬁauwstimwﬂ,ﬂﬂ’oé’owﬁ’ﬂwszumﬂ%‘aqﬁm sonari i lnadunae
dvathuidounegs funanens wasiufiasegia ‘[umiﬁnmﬁﬁi’mqﬂszmﬁl,ﬁ'aﬁﬁms
’jtﬂsﬂzﬁuazﬁs:Lﬁuﬂmwmﬂmmmﬁwmnajuﬁwﬁwﬁnmaudw Taensanaesanwnislvialu
wihihdneeuaedeLuuTaaseadamans MIKE 11 Tunisdaszdianminvain wuin
AaNLTEANS AN ANUTIBe (Manning's n) maaajuﬁwﬂﬁnmaumaﬁm Winny 0.025 LAy
Tumsdmhuuudiasemennsai wodieiduildanugnssawiuglunswensahidfigads
WUU Triangular Taen1swennsaiuin o Jufl 23 - 30 ARAN W.A.2553 aeTwan 1w nsaiin

ANV 2 U 3 U waz 7 U NHAMNARNALAREULRAY 0.05, 0.06 LAY 0.06 LNAT ANAAL

J

ANSIALY: NIWENNTAIUYIIN, LuUsIaed MIKE 11, Wauthanuadnd



14" THAICID National e-Symposium 2021

Abstract

The severe flooding of the Lower Pasak River basin was occurred in 2010 due to
the continuous heavy rainfall from October to November because of the low-pressure trough
and Eastern and the Southwest monsoon. Consequently, the water level of the Pasak Jolasid
reservoir was higher than the maximum pool level. Moreover, the downstream of the reservoir
was flooded, and the large quantity of discharge in Chainat Pasak canal flows through Pasak
river at the upstream of Rama VI Dam, so that, the upstream water level was high. Rama VI
Dam has to release excess water to Ayutthaya province to reduce the impact on the upstream
water volume and water level. As a result, houses, agricultural areas, and economic areas were
flooded. This study aims to analyze and estimate flood in Lower Pasak River Basin by using
a mathematical model; MIKE11 to simulate flood discharge and flood water levels. It was
found that the bed resistant's channel (Manning's n) of the Lower Pasak river were 0.025.
The most accuracy function was Triangular. It was used to forecast flood water levels during
Time of Forecast (ToF) 23 - 30 October 2010 for 2 days, 3 days, and 7 days ahead. It returned

average error of 0.05, 0.06 and 0.06 m, respectively.

Keywords: flood forecasting, MIKE 11, Pasak Jolasid dam
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Abstract

Most upstream watersheds in North-eastern Thailand still have insufficient measurements
of hydrological data. Assessing runoff with the NRCS-CN model is available alternative, but
the parameters used in the model must be locally optimized. The objective of this
study was to select parameters available from the five parameters modified and applied to
the Lam Pra Pleng River Basin. The 180 storm events from the M145 runoff station between
2005 and 2017 were used to calibrated and verified the model. The findings indicate
that; la, CN, o . Ol values of 0.05S, 68 and 1 respectively gave the highest R’, RMSE, NSE,
PBIAS of 0.55, 1.45, 0.49 and 19.86, respectively. These values are considered moderate at

the acceptance level criteria.

Keywords: NRCS-CN model, Curve number, Initial abstraction
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Abstract

The COVID-19 pandemic is a major cause of project construction delayed in Regional
Irrigation Office 1 (RID 1) responsible area. This study aimed to find out the causes and
problems related to the mentioned impacts. Implementation of quantitative statistical analysis
method using ANOVA analysis approach (Analysis of Variance) was 2 conducted toward three
sampling groups including RID1 office-based staffs, RID1 field based staffs, and RID1 staffs
working in both mentioned bases. Rates of frequency and severity are applied to analyse the
level of risk impact. The find out from this study indicates the first 3 most significant risks
affecting to the construction of Regional Irrigation Office 1 listed consecutively are 1) The 11.96
risk value of working termination caused by the pest within the area, 2) The 10.02 risk value
of sick leave workers or the wor kerswho are in the quarantine, and 3) The 9.92 risk value of
putting the wrong man in the wrong job. In summarized, both overall impact and frequency
of occurrence are in the fair/acceptable level (level) suggesting the better risk management

should be understood and applied.

Keywords: Delayed, Risk management, Regional Irrigation Office 1
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Abstract

This research has purposes are as follows, firstly, to investigate general condition of
farmer's economy and society. Moreover, comparison of personal factors affecting farmers'
participation in construction of farm irrigation systems. Secondly, to study the relationship
between farmers' participation in construction of farm irrigation systems. Lastly, to study
the problems, drawbacks and recommendations of participation in construction of farm
irrigation systems. The sample group in this research is the farmers of the Pa-Ao Dam PR3
in Ubon Ratchathani Province. In addition, this research has collected data from questionnaires
and interviews as well as the results were analyzed with statistical program by using t-test and

F-Test also set significance statistically at the 0.05 and tested for the correlation coefficient.

The results of this research showed farmers' participation in construction of farm
irrigation systems with economic factors and society such as age, size of farming area,
average income per month and how to receive the information. The top three factors affecting
the participation of farmers in construction of farm irrigation systems are as follows, First, the
officers have provided information on planning the construction surveys appropriately and
clearly. Second, the officers have informed the benefits of the construction in order to make
a decision to participate in the project in detail and clearly. Third, the staff have informed the
information about the waiver area and jointly pay the construction cost for the decision to join

the project clearly.

Keywords: Farmer, Participation, Influential factors

71




THAICID

mMIAzEmagnzasr AN Ukl IE Wz
Salinity Intrusion Analysis in the Chao Phraya River
AAgn Yasuasd’, R Inpaens’, dazTand nousgn’®
Witsarut Butsangdee', Wandee Thaisiam’, Jirawat Kanasut®
ifnUSaln MAATIAINTTNNSNINTUT AEDIAINTINAIGAS WINIABINHATAERS

HEumans19nsd M IAINTIININEINTUY AULIAINTINANEAT N INENRBINEASANERT

E-mail : witsarut.not66@gmail.com’, fengwdt@ku.ac.th’, fengjwg@ku.ac.th®

UNANED

wHit s LN S UBNENaINMTTU-AIVBITLAUUMELR iluzgegguasysrauilym

L%
o k74

mﬂmﬁu‘gnmmmzul,mﬁ”uL'é'i'ms::mmaua‘wdawasiagmmwﬁf’wﬁuﬁﬁﬂﬂwﬁmﬁwmzmﬁﬂmﬂ
guﬁ’uﬁuﬁ’uua JeninUyusiil Tunsfneaseiildlduuusaasmendnmans MIKE 11- HD
o aeensMalUE I UaTUULS 1889 MIKE 11-AD Wias1aamswanuasinsnssapanuis
POIUNUNFNTZENAILA HNT1AN B9 Woun1AN T W.A.2560 wasdl w.a.2561 Tunmssauiieuuas
ATINFIUULVVINRDY Wu:iwhﬁuﬂstﬁm%mmmq%:mmﬁﬁq (Manning's n) Zaausitindmasen
fifnag 551319 0.026 - 0.040 LLa:m&mm:&‘w%ﬂ'ﬁLLWi'nstanﬂmmLﬁuﬁﬁhagjstwdw 1,000 -
1,800 ANTWNLNAT ADIUN msmzqﬂﬁ[‘ﬁtmmﬁamLﬁaﬁ’nmnﬁ@nﬁmmmmLﬁuﬁﬂmﬁquﬁﬂ
AU mnﬁn'ﬁdaa%wguffwﬁuﬁﬂLtﬁou%Lamé’ﬂLnauwolmi 9 IRBYSN BNLADU NNTIAN
o wopnaN U w.A2561 nIdAnET 1 Lﬁaﬁmsguﬁmmﬂd’ma 5{5]?’1531_1‘1}1 4.0 AU AUNADTU
LLazﬁﬂﬂiguﬁﬁﬁaaﬁﬁuwalws é’mﬁm'ﬁgmfﬂ 1.0 41U aU.N.FD U wudwhmwmﬁugﬁ?u WFaud
fanufnanniign Ae Wowwwieu fd1 0225 niuspdns Feliadnluiiiunudiunnsgiuen
ANHLENTDNNAY LLa:é’mﬂmimﬁﬂuuﬂmmmmLﬁuLﬁuﬁugaqm P¥ouay 2142 nIdifneA 2
Lﬁaﬁmsguﬁmmﬂd’ma é’mwgm?fﬁ 35 aUALNFADTY LLa:ﬁmiguﬁwﬁamﬁmﬂm é’m‘nmsgmfﬂ
1.5 87U AU.N.FADW wudﬁﬁﬂmmlﬁug\aﬁu Lﬁauﬁﬁm'}mﬁumnﬁqﬂ AD LADULNENEU HAT
0.237 NINFADANT ‘E?aﬁa'jﬂﬁLﬁumm’ﬁmmgmmmmLﬁmaa{fﬂﬁu LA e RIS NIIER g
ANALANLANTUgIgR Ai¥aBas 30.00 n3diAnmil 3 iflafinsguihanddua sasguih 25 dw
AL.N.FIDTY LLazﬁmsguﬁwﬁamﬁmﬂm é’mwmagqu 25 1 auasfaiu wuIAANLAN
getu ifeudifianuiinanniige Asidaunmeu fid 0262 nfussdns SefiednAunuriinnsg
AamnadimaniauTunsraminUsy 025 niusiodng TapRAemadaiifunust s1nu 17 Ju

é’mﬂn'mﬂﬁﬂw,l,ﬂmmﬂ';'mLﬁmﬁuﬁugaqﬂﬁ%aﬂaz 46.42



14" THAICID National e-Symposium 2021

AEATY: WENTEEN, MTINFIANNAN, LULTIRDINNAMAAIEAT MIKE 11-HD, Wuinasd

NNALAAIEAS MIKE 11-AD

Abstract

The Chao Phraya River is influenced by sea level fluctuations. As a result, during the dry
season, the problem of salinity invasion into the Chao Phraya River, affecting many areas,
especially the use of water to produce tap water at the raw water pumping station Pathumthani
Province . In this study, using MIKE 11- HD mathematical model simulated flows in the river and
using MIKE 11-AD simulated the dispersion of salinity in the river. In the calibration and verification
of the model, between January and May 2017 and 2018, in the calibration and verification of the
model, it was found that the river roughness coefficient (Manning's n) of the Chao Phraya River
was between 0.026 - 0.040. The salinity diffusion coefficient was between 1,000-1,800 square
meters per second. Application of the model to study salinity penetration at raw water pumping
stations. If there is construction of another raw water pumping Bang Sai area Ayutthaya Province,
January to May 2018, Case Study 1 when pumping water stations, the pumping rate is 4.0 million
cubic meters per day. And water is pumped at Bang Sai Station, the pumping rate is 1.0 million
cubic meters per day. It was found that the salinity was higher. The salinity of the month was the
highest at 0.225 g/I, which is not exceeding the raw water salinity standard. And the rate of
change in salinity increased the highest at 21.42 percent. Case Study 2 when the pumping station
was pumped 3.5 million cubic meters per day. And water is pumped at Bang Sai Station,
the pumping rate of 1.5 million cubic meters per day. It was found that the salinity was higher.
The salty month in April is 0. 237 g/I, which is not exceeding the salinity standard of raw water.
The highest salinity change rate was 30.00 percent. Case Study 3 when pumping stations were
pumped at 2.5 million cubic meters per day. And water is pumped at Bang Sai Station,
the pumping rate of 2.5 million cubic meters per day. It was found that the salinity was higher.
The salinity month in April was 0.262 g/I, which was over the norm. Salinity of raw water in tap
water production was 0.25 g/l with a salinity value exceeding the threshold for 17 days. The

highest salinity change rate increased at 46.42 percent.

Keywords: Chao Phraya River , Salinity Intrusion , MIKE 11-HD mathematical model, MIKE 11-

AD mathematical model,
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Abstract

The Lam Chamuak reservoir is medium in size. To be precise, it is an 11 meter high
earth dam that stretches for 1,500 meters. Pertaining to its size, it is capable of storing 23.445
million cubic meters of water which is sufficient to supply for 11,969 Rai of agricultural
landscape. With the alternations of climate and land management, the topic of water balance
should be studied. On top of that, the river outlet was constructed 60 years ago, which is
logical that the draining is reduced in efficiency. In order to well-mange the water supply in
the reservoir in the most efficient manner that suits present era, and the operating criteria
should be further examined by utilizing MIKE HYDRO BASIN mathematical model. Pertaining
to the analysis of the water level balance in the watershed system to determine the situation
of water shortage in the surrounding area, the criteria of the Royal Irrigation Department
permits no more than 20 percent of water shortages of the study period, or no more than 6
years from these past 30 years; including the amount of water overflow in buildings that were
in wasted. This study uses 30 year records of meteorological and hydrological data (1985 -
2015). 5 case studies were analyzed: Case Study 1. Reservoir water management without
specifying the Reservoir Operation Criteria, Case Study 2. Reservoir Water Management by
using Reservoir Operation Criteria for 2018, Case Study 3. Water Management in Reservoirs
using the Reservoir Operational Criteria Year 2019, Case Study 4. Reservoir Water Manage-
ment Using Reservoir Operating Criteria from this study, and Case Study 5. Reservoir water
management using Reservoir Operation Criteria by this study and Improved drainage struc-
ture efficiency. The study on the water level balance have shown that Case Study 2 and 3
caused water shortages for 7 years and 11 years in chronological order; exceeded an
acceptable criteria (no more than 6 years), and Case Studies 4 and 5 have shown that water
shortage during a 6 year period was considered acceptable. To be precise, Case Study 5 has
shown that the water level was not higher than the retained level. It resulted in the reduction

of 7.70 million cubic meters overflow on a yearly basis, and did not affect the downstream.

Keywords: Reservoir Operation Rule Curve, MIKE HYDRO BASIN Mathematical Model, Lam

Chamuak Reservoir
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Abstract

The Lam Nang Rong reservoir is big in size. It is an 23 meters high earth dam and
stretch for 1,500 meters. There are 121.414 million cubic meters of storage volume which is
sufficient for 83,702 Rai of irrigation area. Since global climate is more changing, Lam Nang
Rong reservoir operation rule curve may not appropriate for current situation. For examples,
there are heavy raining on the upstream until causing overtopping on the service spillway
in 2013 so that there is flood in the downstream area. There are only 800 millimeters of
rainfall or 76% of average rainfall in 2018 causing sometimes water level is below 30% of
reservoir's capacity. The objective of this study is to improve Lam Nang Rong reservoir
operation rule curves. Rainfall data at Lam Nang Rong Dam were collected and analyzed on
irrigation water requirement by WUSMO. Then, MIKE Basin model is used to simulate water
balance. Vacancy-Minimum Storage Requirement Rule Curves is used to improve rule
curves of Lam Nang Rong Reservoir for potential of the reservoir and effective management

according to climate changing situation.

Keywords: Lam Nang Rong Reservoir, MIKE Basin Model, Vacancy-Minimum Storage

Requirement Rule Curves.
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Abstract

Landslides occur when soil on slopes becomes unstable and it can cause a great deal
of damage to buildings and life of people in the high slope areas. Therefore, landslide early
warning system for ground movements are very important responsibilities to reduce the
damage from landslide events. In this research, we developed landslide early warning system
from soil moisture sensor and microcontroller (Arduino board) due to low-cost, mobility and
safety. Generally, soil moisture sensor is used to measure the amount of water inside the soil
and provide the level of moisture or dryness of the soil. The aim of this research try to applied
microcontroller for evaluating the moisture of soil by voltage value and mathematical
technique. This landslide warning system can be divided to 3 levels. Firstly, green light means

low risk. Secondly, yellow light means moderate risk, the red light means very high risk.

Keywords: Landslide, Microcontroller, Warning system
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Abstract

Solar radiation (Rs) is an essential input for estimating reference evapotranspiration
(ETo) and crop evapotranspiration (ETc). The objective of this study was to evaluate the
performance of eight solar radiation (Rs) models, including two temperature-based models
and six sunshine-based models. Model Performance is evaluated from the model calibration
and validation process. The daily meteorological data between 2006 to 2012 was used to
calibrate the models. While the daily meteorological data between 2013 to 2015 was used to
validate the models. The results revealed that the Elagib and Mansell model gives the highest
performance, with R® is 0.81 and RMSE is 1.666 MJ-m-2-day-1. While, the Hargreaves-Samani
model gives the lowest performance, with R® is 0.42 and RMSE is 3.358 MJ-m-2-day-1

KEYWORDS: Crop evapotranspiration, Reference evapotranspiration, Solar radiation,

Solar radiation models
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Abstract

Project to Supply Water Sources and Increase Irrigation Areas is one of the Royal
Irrigation Department's missions. This research aims to align the budget distribution criteria
and order the plan to be consistent with budget management by determining the weighting
values of each province based on factors affecting budget distribution criterias. It is found that
the first 5 provinces with appropriate distribution criteria for water resources and water supply
activities for communities/rural areas were Roi Et, Nakhon Sawan, Phetchabun, Kanchanaburi,
Nakhon Ratchasima. For construction and development activities in the benefit areas
(Kaem Ling), the first five provinces were Kamphaeng Phet, Ayutthaya, Nakhon Sawan, Phichit,
Sing Buri. However, each province has its priority ratings with different factors. According
to the calculation of the importance of factors using analytic hierarchy process (AHP), the
main factors affecting management of the key factors include problem conditions and
potential of the area, strategy and policy, socioeconomics and engineering respectively.
The research shows that in provincial budget distribution criteria, and prioritization of the plan
under the provinces are in line with the problem conditions and potential of the area, as well

as the use of budgets to maximize the benefits to the nation.

Keywords: Budget, Analytic Hierarchy Process, Increasing of irrigation area, Budget

distribution criteria




THAICID

m‘sﬂ’ﬁumﬁa%ﬁ’ﬂmmgm@mmwﬁwLﬁaLﬂuﬁagmﬁmﬁu‘[umﬁﬁmimﬁ
Lﬁanszum%mﬁﬂnwsqmnwwﬁwafww%’uﬁansmnwsanm"zjm
Iﬂixﬁﬂ’ﬁqv}ﬂ’m%ﬂﬂitﬂ’]ulﬂﬂ 501/15@141#1/]14%
The Construction of Water Quality Index (WQI) as Initial Information toward
Water Quality Management Supporting Agricultural Usages in Thailand

Irrigation Park, Nonthaburi Province

\n3nand nosdsn’, Ayn wenaTA, ¥33uns Anena®
Kroekrit Thongsridum', Deeboon Methakullachat’, Watcharin Witayakul®
G TRIN mﬂ’“s‘*nﬁmﬂﬁﬂmoN%Nﬁugmuazmsu%mi NN INBLNBATATAS'
399faN319155 NA3BAAINTINLEET AANENRBINBEATAIERSY

Email : kroekrittho@ku.th', fengdbm@ku.ac.th’, fengwaw@ku.ac.th®

UNAnE
mMsfAnsMaALNF T Innasguaunwivie dudeyadssiulumsiasunidonszsuy
vimsdansaunmirdmiuAanssumainuaszeslasinsgnenusatszmu dudumsiivdoya
measuaiiasdulazaTIiinnsimausnivssioselurissfiiing dmsussilsinannm
vemsinenslddidunsfnenlasiuuunsiass CCME WQI Ham3Answuduiifu
(0-25 cm.) HANszAuBuUNIETNg 4.3 % ANNLTUNIA-Ae 6.2 Waawadw 45 ppm. uazlnunaden

142 ppm. BINAMNRNIETNTFIASUNITINBAT LLﬁIu{f’uﬁuﬁﬁﬂﬁaaiﬂmsﬁmﬁmiﬂ%’uﬂqoﬂmmw

a

AUl A AININNI S A NRINTUAINTINNITLNSAS éﬁm@mmwmmﬂ‘[ummnqomwLLa:U%um‘m
wuﬁtymv'guatawﬂmmﬁﬂ PM2.5 139tAaungAINEU-LNEEULAUAINIATFIU FINNTLNNNUN

fdmlasmadenldfiznwssuuardaiufidgnatamnzanaramnsagauidymssismesinme

. [
1 v A k%4 o a

Iepgedofiu Mugunminaannisiessigunimihwuiguniwizesiogluiuilasens

9

1Y
a 1

sulngiufigndeglunusiuesgudiiianisneessmivdziaunmin ann1sinsed

@ U

ﬁagaiﬂﬂ’[%’ﬁmﬂ@mmwﬁﬁ 4 wrieasldun anufunin-any aandauaraisluun qmwgﬁ

[

WRZANYUDBUN INTUATIA aReunIwn 2 annilldA1 WQl 1way 35.09-42.75 laananis

] [ '
U a AL A

wpnsafanuuusassiiualiniaau esenluifayungmnesuiswndeldfeiulduas

v
o LY

fiumaslneidau Suiudeduiivgrunisrasangaunmmissdmeseniinouy §mineu



14" THAICID National e-Symposium 2021

(¥ a o

3 ElﬂlZ\I: amLﬁan‘h”im%mé’mnaLﬁNmmﬂLL‘uumg'u%’ﬂuﬂmJ%’uﬂqa@mmwﬁ'}Lﬁa\mnﬁﬂszﬁm%mw

ﬁgoLLammzﬂuﬁuﬁuﬁTmams

[y

madny: daunindn, Tassnsgneussdszniulne, CCME wal

Abstract

This dissertation proceeding illustrates the Construction of Water Quality Index(WQlI)
as Initial Information toward Water Quality Management Supporting Agricultural Usages in
Thailand lIrrigation Park, Nonthaburi Province. Preliminary field data collection and sample
analyses were performed in laboratory toward soil quality, air quality andwater quality.
Agricultural water quality standard was set as the focused target markers. The study model
was conducted and developed through CCME WQI model (Canadian Council of Minister of

the Environment WQI).

The soil results clarified that the surface layer (0-25cm.) It has an organic level of 4.3%,
acidity-alkali 6.2, phosphorus 45 ppm. and potassium 142 ppm. Air quality indicates quality of
typical air in municipal area. Bangkok and metropolitan areas experienced pm2.5 particles
from November to April. Suggested solution is to Increase green space by choosing
vegetation and properly arranging planting areas to ease off the air pollution problems
sustainably. Water quality analysis result was found to occur within theacceptable value ranges
of agricultural water standard. The development of Water Quality Index (WQI) was established
on the 4-parameter data set of sub water quality index (WQI) including pH, dissolved oxygen
(DO), temperature and turbidity acquired from two water quality monitoring stations. WQI
value trend improvement from 35.09 to 42.75 suggests the assumptions of better
environmental law enforcement in Thailand. To improve raw water quality as whole, researcher
suggests the slow-rotating aeration machines to improve DO in water through the high

efficiency oxygen input which is suitable for to the project area.

Keywords: WQI, Thailand Irrigation Park, CCME WQI
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Abstract

Aquatic weed infestations are caused by various types of weed in irrigation channels,
such as floating weeds, emergent weeds and submerged weeds. Other causes of the
infestations include land use change, excessive fertilization, or even global warming. There are
many ways to weeding depending on suitability, such as using large machines, chemicals, and
labour forces regularly. Similarly, the Royal Irrigation Department (RID) usually eliminates
weeds in irrigation channels. In 2020, the budget was allocated to weeding in irrigation
channels in an amount of 141.38 million baht, representing the 2,749,774 tons of weeds

(RID, 2020).

The objective of this research is to study, design, and develop the tool to eliminate the
submerged weeds. The tool was designed by taking into account the materials that are
applicable, easily found, proper weight, convenient to move, and able to work efficiency.
The tool was tested in the irrigation canal area, at Operation and Maintenance Branch 3,
Kamphaeng Saen Operation and Maintenance Project, Nakhon Pathom Province, Regional
Irrigation Office 13. The testing eliminated submerged weeds, such as Potamogeton nodosus
Poir, Hydrilla verticillata, and Ottelia alismoides. In order to suit with the width of the canal, the
researchers developed an submerged weed control tool in two types: Cart rake set and
wheelbarrow rake set. The cart rake type is used with the bottom of the canal with a width
size 0.5 - 1.0 meters, while the wheelbarrow rake type is used with the bottom of the canal
with a width size 1.0 - 2.0 meters. As a result of testing the tool in a canal with a width of 1.0
- 2.0 meters, the tool be able to weeding 5.52 - 9.69 tons per day (approximately 1.1 - 1.7
kilometers canal length), using six workers and two pickup trucks. Weed Rake is an innovation

in weeding, to support the irrigation water delivery to be more efficiency.

KEYWORDS: Submerge Weed, Weed rake, Efficiency of water management
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Abstract

Water footprint analysis of oil palm production in the south of the Gulf of Thailand and
Andaman was established in 4 provinces: Surat Thani, Krabi, Chumphon and Trang during
October, 2015 - September, 2019. The objective was to analyze the water consumption per
unit of oil palm production for allocating utilize water and nutrients to produce oil palm
efficiently and sustainably in the future. The results showed that water footprint of oil palm

production in Trang province was the lowest at 798.8 cubic meters per ton FFB, followed by
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Surat Thani, Krabi and Chumphon as 805.5, 845.8 and 979.2 cubic meters per ton FFB,
respectively. The 30-year average irrigation water requirement for oil palm in Trang, Krabi,
Chumphon and Surat Thani provinces was 350, 290, 231 and 217 millimeters per year,
respectively. The factors affecting water footprint are oil palm age, rainfall and management

of water and nutrients in oil palm.

Keywords: Oil palm, Oil palm requirement, Effective precipitation, Water deficit, Water use

efficiency
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Abstract

Reservoir behavior depends on inflow, rainfall, water storage, etc. In particular, reservoir
operations are closely associated with the inflow to the reservoir. The Khaohinson Royal
Development Study Center located in Chachoengsao Province, Eastern Thailand. Due to the
changing pattern of agriculture and popularity of agro-tourism, water demand of the royal
study center is increasing. Therefore, it is crucial to aid the Namchon Reservoir Network (NRN)
System's operation in the royal study center area, which calls for an appropriate technical
approach to predict the inflow of the area and assess the reservoir operation. In this study,
a data-driven model was developed based on the Atrtificial Neural Network (ANN) method,
which was verified and used to predict the monthly inflow of the 2™ Namchon reservoir, the
upstream reservoir of the royal study center. The optimal convergence of hydrological variable
input for the 2" Namchon reservoir consists of inflow during the month (1), lagged rainfall of
one-month (R.;) and water storage during the month (S)). Inflow prediction of the NRN
System used three hydrological variable inputs to predict water inflows into the royal study
center by ANN. They are regarded as the best convergence to predict one-month ahead
inflow of the NRN system, compared with the observation data from 2009 to 2018. The
predicted values from ANN well match the measured values. Inflow prediction shows precise

results.

Keywords: Inflow prediction, Artificial Neural Network, Khaohinsorn Royal Development Study

Center, Namchon reservoir networks system.
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Abstract

Upstream watersheds in Southern Thailand are often inconsistent in assessing
the runoff because their slope is high and have few measuring stations in the watershed.
The objective of this study aims to assess the runoff and demonstrate the inconsistencies of
the initial abstraction (la) and Curve Number (CN) in the original NRCS-CN model. This study
has five scenarios to improve the la and CN for estimating the runoff using 386 storm events
in two watersheds: Thale Noi and Thale Luang. Five benchmarks that are Root Mean Square
Error (RMSE), Nash-Sutcliffe Efficiency (E), Coefficient of Determination (R?), and Percent Bias
(PBIAS), used to evaluate the validity of the NRCS-CN model between calculated
and observed runoff. This study illustrates that the fifth scenario, which modified the
initial abstraction ratio () to 0.05 in the la equation and considered the slope (Ql) as 1 in
the CN value, the resulted in a more accurate runoff estimate for the Songkhla Lake Basin

compared to the original NRCS-CN model.

Keywords: Initial abstraction, NRCS-CN model, Upstream watersheds
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Abstract

The germinated seed and seedling production of oil palm consumes a relatively high
amount of water and limited water resources. Therefore to be sustainable production and
analyze water use of germinated seed and seedling production for improving water use
efficiency. Analysis of WF of oil palm seedling production at 5 smallholder of germinated seed
production and 7 smallholder of oil palm seedling production had been conducted between
October 2015 - September 2018. Surveying, interviewing, and water use data was recorded
for 3 years. The result showed that WF of seed germination production, the average of the
5 smallholder, the 1% 2™ and 3" year, was 0.48 0.38 and 0.37 liters/seed, respectively. Agency
D has the lowest WF showed 0.20 liters/seed for the same 3 years. For WF of oil palm
seedlings production, the average of the 7 smallholder, the 1% 2™ and 3“ year, was
52x107" 2.7x10" and 2.9x10™" m® seedling™, respectively. Agency K had the lowest WF showed
1.3x10" m°® seedling” for 3" year WF ., WFy,,. and WF, of 9.0x10? 4.0x10” and 6.9x10™* m°’
seedling”, respectively. The water footprint will be high or low depending on many factors,
especially the management system. Therefore, if managed well, it can help to efficiency water

use and and seedlings are effective.

Keywords: Water footprint, Oil palm seedling
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Abstract

The objective of this study is to predict hourly salinity values at Sumlae Pumping
Stations using hourly water level data of water level measurement station C.35 in the Chao
Phraya River Station S.5 in Pasak River and the downstream water level at Phra Chunlachomklao
Fort Station by using Artificial Neural Networks Model. The study results showed that the
satisfied salinity predictions at Sumlae Pumping Stations relate to water level at station C.35
(with 8-hour lag time), water level at station S.5 (with 12-hour lag time) and water level at Phra
Chunlachomklao Fort Station (with 16-hour lag time). The correlation coefficient (R) of
training, validation and test of the Artificial Neural Network Model are 0.96, 0.88 and 0.80,
respectively. The proposed model is employed to predict salinity at Sumlae Pumping Stations
in 2016. It is found that the model is satisfied to predict hourly salinity values at Sumlae

Pumping Stations and more efficiency of predicting during high tidal effect.

Keywords: Artificial Neural Networks, Chao Phraya River, Predict salinity, Sumlae Pumping

Stations
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Abstract

Tha Chin Basin located in the central region of Thailand; The Tha Chin River is the main
river. It is one of important economic area, but flooding event occurs in this area-almost every
year. The Royal Irrigation Department plans to mitigate flooding by dredging the cutoff in Tha
Chin River including 4 cutoffs namely Ngew-Rai, Nang-Tan, Tha-Ka and Bang- Muang Cutoff.
This article presents the study of flow after dredging the cutoff in The Chin River with
mathematical model MIKE21-HD for simulate. The model was calibrated and validate in
January to March 2014 and 2013. The events of that period were selected to flow analysis
which is during the dry season. Due to the dredging cutoff affect water level, velocity,
discharge, and it may also affect causing more saltwater intrusion problems during this period.
The model was calibrated with water level of 3 regulators, there are Songphinong, Mahasawat
and Bangyang Regulator. The results show that the Manning's n of the Tha Chin River
suitable from the Pho Phraya regulator to the Tha Chin estuary is between 18.18-33.33. In case
of dredging cutoff, velocity in Tha Chin River at the end of in Ngew-Rai, Nang-Tan,
Tha-Ka and Bang- Muang Cutoff are average increase by 0.02 meter per second respectively.
In term of water level, all of them is little decreased by 0.01 meter. This model will be used
for studying advection-dispersion in order to find the information of salinity intrusion of the

Tha Chin River later on.

Keywords: MIKE21, Flow Modeling, Tha Chin River Basin
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