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Executive Summary

1. Introduction
Water resources are for living organisms and fundamental to economic activities.
Water management has become more challenging than ever before due to a number of
factors such as higher variations in climate, more frequent floods and drought, growing
demand for water, competition for water, conflicts and environmental degradation of
etc. To address water issues in Thailand and to support the National Strategy and the
Ninth National Research Policy and Strategy (2017-2021) of the National Research Council
of Thailand (NRCT) which is the main national research policy and innovation
organization dealing with and supporting research, the Supporting Research and
Innovation Directions and Drive Policy Setup under Water Resources Management
Spearhead Project was initiated. The aims of the project are to study and develop
knowledge about modern water management concepts and technologies, to support the
development of research that drives toward national strategy and practical
implementation that suitable to the context of the country, to provide a forum for
national and international experts to exchange knowledge and experience, and to
develop a strong research network of water management.
The Supporting Research and Innovation Directions and Drive Policy Setup under

Water Resources Management Spearhead Project is one of the projects under the
Spearhead Program. This project delivers the review of new concepts and modern
technology for water management in 7 topics under 3 groups as follows.

Group 1 Global trend

1) Water security

2) Water governance

3) Water finance

Group 2 Technology and innovation

4) Seasonal forecast

5) Data analytic: Al

6) Water management platform

Group 3 Policy support

7) Drought management



2. Objectives

1) to study and develop knowledge about modern water management concepts
and technologies

2) to support the development of research that drives toward national strategy
and practical implementation

3) to prepare for the establishment of the research network for water
management both with domestic and foreign researchers (work together with

Program Chair)

3. Methodology

The methods of this project can be classified as follow;

1) To collect data and information from international literature especially
from the countries which are considered the leader in the research field e.g.
Taiwan, Japan, China, US. The obtained data will be used to synthesize the
research status of water management in Thailand.

2) To develop understanding of water management concepts that are being
used internationally with an aim to adopt those concepts to addressing water
issue in Thailand.

3) To collect the name list of expert in each of the seven research fields
mentioned in the above session.

4) To participate in the meeting/seminar and discuss water management issues
with international and national experts to formulate recommendations for
future research.

5) To support Program Chair and to prepare for the establishment of the

research network for water management.

4. Conclusion

1) Water security: Water is essential to life, and is one of the main factors of in

various production sectors i.e. agriculture, industrial, and service. On the other



2)
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4)

hand, disasters related to water have caused damage to economic growth and
well-being of society; therefore, creating water security is necessary. The Asian
Development Bank (ADB) has proposed the concept of water security that
consists of 5 dimensions indicators, including Key Dimension 1(KD 1): Household
Water Security, KD 2: Economic Water Security, KD 3: Urban Water Security, KD 4:
Environmental Water Security, and KD 5: Resilience to Water-Related Disasters.
ADB has reported the water security in the Asia-Pacific region. The results showed
that countries with high incomes tend to have high water security as well.
Thailand’s water security assessment score is in the 2nd stage (engage) from 5. It
can be interpreted that Thailand has laws and policies, development of related
organizations, investing in basic public utilities. The research gap of water security
in Thailand is only a few studies on water security.

Water governance: Water crisis occurs because there is no good governance.
Since water resources are limited, the management is required. The OECD has
established a framework of national water governance’s concept that consists of
3 main issues, namely effectiveness, efficiency, and trust and engagement for
evaluating in OECD countries. In Thailand, research related to water governance
in the nation level is relative low. Therefore, to fill the gap, there should be an
in-depth research on water governance at national level, basins, provinces and
communities. This contributes to the development of water governance in the
country.

Water finance: Investing in water projects requires a large amount of capital.
Financing water by allowing financial institutions or private investors to invest in
government projects via e.g. bonds and concession is a way to increase access to
new financial sources and funding. This also creates business opportunities and
adds value to water projects. Policies, regulations, and investment environment
must be established in a way to facilitate and attract private investors to invest.
Seasonal forecast: Seasonal forecasts are extremely important for water planning
and management. The seasonal forecasts predicted by world-class research

@



agencies equipped with sufficient resources yet have low accuracy. Therefore, it
is still @ gap in research that is necessary to improve the accuracy of seasonal
forecasts.

5) Data analytic (Al): Big data is often highly complex data due to the amount and
format of the data. The analysis of Big data therefore requires modern
technology such as machine learning, artificial intelligence (Al) and data mining to
help access and analyze data from many sources with different formats and large
quantities. The key factor that drives toward the success in Big data technology is
strong government policy.

6) Water management platform: Since technology has advanced rapidly, many
countries have adapted it in the water resource management areas, i.e. Taiwan
bring technology to manage Reservoir, Groundwater, Flood control, Irrigation
system etc. The government of Singapore collaboration with private sectors has
successful implemented a water management platform. Today Thailand has
been applied technology to water resource management, for example, a remote
sensing system for dam safety, Farming Irrigation System (WATER FiT), Economical
Pumping Technology Solar Pump Inverter have developed by NECTEC-NSTDA.
However, cooperating with advanced technology countries and promoting of
participating in use of water management platform usage for all water users
result to water management efficiency increasing.

7) Drought management: Drought is a natural disaster that occurs more frequent
and with higher severity in recent years. Drought measures is necessary to
prevent and reduce the unfavorable impacts especially on agriculture that is

highly vulnerable to drought.

5. Recommendation

1) Water security: Water security affects economic growth and well-being, therefore,
water security should be analysed. It can be seen that water security connects

with other social contexts, i.e. government policy, institutional structure, thus

d
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studying water security in the national and the provincial level is essential.
Presently, Thailand is under the 20th national strategy and Thailand’s water
master plan that focus on water security in the level of country, region, and
basin. To study the water security, the assessments and fields surveys in the
related topic should be processed.

Water governance: Water resources are linked to various dimensions in society
such as economy, society, politics, rules, institutions, technology and innovation,
therefore modern technology, funding, capacity building and so on should be
included into the study. To fill the gap of water governance studies in Thailand,
the assessment and survey researches should be conducted at national, basin,
provincial and community levels. In addition, building participating for all water
users result to awareness of the value of water.

Water finance: Setting investment priority and participation of stakeholders are
important for financing water projects. Participation of stakeholder from the early
stage of the project ensures that the project matches with the needs of society
and thus having more chances of success. The government should create
favorable environment for investment such as providing incentives and benefits,
promoting innovation development, providing personnel with knowledge and
understanding of finance and investment. A water fund with the initial capital
from the water use tax should be setup. The responsibility to manage the water
fund should be decentralized to the community. This can increase transparency
in fund management.

Seasonal forecast: The investment for the seasonal forecasting system is very
high. The research should therefore focus on the development of techniques
that improve the accuracy of the forecasts. Example of techniques are using
imported global data from multiple sources, using ensemble models, setting
appropriate initial condition, developing data assimilation and downscaling

techniques.
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6)

7)

Data analytic (Al): The government should set clear goals and policies on Big data
and Al. Privacy and ethics must be considered as an important component.
Appropriate amount of budget must be allocated to support Big data and Al
development. Promoting cooperation between sectors including government,
private sector, investors, and academics is needed. The development of
personnel with knowledge and expertise is also a key to success.

Water management platform: For further development of water management
platform for community, basin, region, and national level, it includes creating
knowledge of the areas that is appropriate to the national context, developing
water management platform in the areas of reservoir, sroundwater, flood control
etc., and strengthening the capacity building in water management platform for
related actors, including creating participation for all water users.

Drought management: There should be research to promote long-term drought
measures, such as reducing water use in all sectors, increasing efficiency and
reducing water distribution/loss losses, and linking multiple water sources

together. The proactive measures are suggested over the reactive measures.
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The water situation in Thailand is highly variable. This poses particular
challenges to water management. To address water management issues, a clear policy is
of importance. Thailand Science Research and Innovation (TSRI) recognized the need for
research to support the policy on water management and granted support to the
Spearhead Program. This Supporting Research and Innovation Directions and Drive Policy
Setup under Water Resources Management Spearhead Project is one of the projects
under the Spearhead Program to support the implementation of the national strategy
and to develop knowledge on modern water management concepts that are currently
emerging internationally. Particular objectives of the project include 1) to study and
develop knowledge about modern water management concepts and technologies, 2) to
support the development of research that drives toward national strategy and practical
implementation, and 3) to prepare for the establishment of the research network for
water management both with domestic and foreign researchers.

The results show that Thailand has continuously progressed in addressing water
management problems. However, more research and modern technology are needed to
increase the efficiency of management, to support operations under highly variable

water situation, and to deal with increasing risk of disasters. The government plays a



crucial role in setting a clear policy on water management and ensure its continuation.
Developing body of knowledge and promoting the participation of the private sector,
educational and public sectors is an important component of sustainable water

management.
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(Asian Development Bank [ADB], 2016) @sUszindlnelaiin1sAinw dr533toyafidinunugos

wianl gnuswlsssuIAUIatuNIsUSMSIANISUN

iaszauanlunisaSeunnunioulunissasaunsaigemsedunisusus

sansunianulnaseludsamauasa s (SR UYses AL)

Hagtulszmalnefianuy. [Wundissiunanslunisuimsdanisinlaed
Wisiwﬁ’@ﬂaﬁﬂ WA 2561 Lungrsnewiun Fofueasetnenuisedunsuimsiansuily
UspduarsiunsiutmsinisussaumsieuuazuaniUdeuteyatauiu sadimsiney

SAUANENTIUNTENUT waznguslduisingeg

24



Tassmsnsatiuayuivuafidnanisisenazuinnssy wazdmusuleuiesduindeunieldlasinsideduseitunsudmsdanisin

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

2.3.2 UaLEUDMUY

1. MsAnwIRpgenUIte wagnsuseiiunnudunsniuinvesing laednenlu

'
v a =

sEAuninia anin uar quun (Sudams@nvileiiuiiielduszneunis
M ukazUsziunaly

2. 91N e ADB  agluseninemsanilunuuiuUTnaeivelIauan

'
]

AMuTUAIAILttuY 2020 et lrUsEiuAuTuAI UL luU ST

¥ [
= v v

i v a a a = o & A Y e
Aglatiuszans nmanndstiu astudsiianudndunussmalneazdosdng
NUNIU Lazlassunsoud msunisUszidunuiesluszauaisglagdndnyii
lasamsfnyussidiuanuiuaiui wagnsiauinalnngudlddn (u/uen

LWEYAUITENIY)
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uni 3

§55U1AUIaAUUN (Water governance)

3.1 uwuIAn e waznudne eluszauaina
3.1.1 uulARsIINUNAUIalUsZAUEING
WUIAAGTIUNAUE (Good governance) WnTusnluasioinala (Plato) wazeosdlaia

o

(Aristotle) 1BAUMIFULUUNISUNATEIMAZNITUTNINA s3sEnAvIailunsuImsauniasyi
wiuununvesduImsnunaslugueiidugliusns
Tu¥ 2532 suimstan (World  Bank) ladavinsneanunis@inuiiwansliiiiuiianin

L) a

Weulosseminnisiifuguaiiiviosssuniiuna (Governance) uagmsituyliasugia Tnsesue
71 553u1AU7a Wudnwazuaziiniavesnisldsiunalunisldnineinsnivasugianaznisdany
yosUszmA lilanianegdiiu Sinseunqunisidiusinvesniadiusiieg nMsuTmsdans
Aass MIzfuiavey nseusunnguseiigfunsiauialuida wagdoyainans uay
ARUNINUIBUAINARII LFU ANENTTUITNATYEN wasdspudnsulosenashudnnums
a@nUsev1v1@ (The United Nations Economic and Social Commission for Asia and the
Pacific: UNESCAP) éiinanulasan1siaunusiianyszy1v@ (United  Nations Development
Program: UNDP) Wagesdnisiiionausauilontaiasugianaznsiamn (Oreanization  for
Economic Co-operation and Development: OECD) tdusiu lalinseausu Inelvniuddmy
funsiisssunAunaiia (Good Governance)

539unAUna fuoulunasouAgu 4 s¥AU (lan anndueAuianisuauian (The
Institute on Governance : 10G))IOG (2003) g

1. swaulan (Global Governance)

5¥AUYA (National Governance)

2
3. S¥AUBIANIS (Organizational Governance)
q

seauguU (Community Governance)

9

v
v

il sssunAviatitauslng suinislan (World Bank) 1utuanie “sssuniivna
szaulan” (Global Governance) tieliuseneAnigqansanmuUsemalaog9d sty
Tud 2535 nwnAamsiawgdduuduiiugiumsinnsninenseeedsiu

NNSUTEINARRATEAUlaNAUAINdaNLaZNTTALITNTIS)e e 2 ulsUsemAusITa

=4

ot w.a. 2535 Insasunuluenansdidgy 5 atu wenasdndgy 1 Tu 5 adudude "Ujuasle

" Y a v 1Y) . 1 Y vee A & o
FIAVYAILLINADULLASNTITNAIUN ‘VI‘USZWMG]W] ‘V]'JI@ﬂlﬂﬂﬂﬂ@L‘UULLU'JVI'NGLUﬂ”ITWWU']‘UigL‘Vlﬂ
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MaNN13UeN 10 ves "Ufaansle" seufeadnudfyvesnisidiusinvesussrivulunisinng

Fevdwnaau lnusgresduasuuarsnnenuasnnlissrsulasuiveyatnansiiundiu

Y Y

.
a a

Falunisdndula wazidrfsnszuaunismisnisunasewaznguuie Fadaduiuidnd

pd)}

o w

AuUssleriagedaion1siauINIsinn1siudsindeuivatsussmanilandiuniiud

&

wazthluysanmsiteliiAnnalumaufim
dmduumAnsssinfuiadiui Tidnmsnanidunssssudineg uasiinnsdnimh
seFnw fail

- Y2535 nnmsuszqudasensyiulanduAsindeunagnisiau nsdans
Ufeyeyranainmednsuyuweyy 2535 LﬁsaﬁuéaLLaﬂﬁamLLasmsﬁwmﬁﬂLaua&j
GUGRPAIE

- V2554 -55 n153aUseys World Water Forum a%ail 6 OECD 6th World Water
Forum (Marseille, 2012) 4a11318471 “Stakeholders’ engagement for effective
water policy and management”

- ¥ 2556 1119 OECD l¢anvilasenissssuniiunaiin (Water Governance Initiative,
wal) Tuieudiuau wasdimsdauszgud fiRmsdfdnlddnude 2 ads fo ads
7 1 TuSuit 27-28 March 2013 (OECD Headquarters, Paris) uwazasadt 2 Tufuit 7-
8 November 2013 (OECD Headquarters, Paris)

- U 2557 v119 OECD 9a11lAsan1S “Stakeholder Engagement for Inclusive Water
Governance”, (2014) uariinmsfauszauisfofnsdfidmlfdds 2 afs de
adait 1 lutuil  28-29 April 2014 (Madrid, Spain) wasadedl 2 Tufudl 24-25
November 2014 (OECD Headquarters, Paris)

- U 2558 fimsdnUszgude fRnisdiidaulddauds 2 ate Ao aded 1 Tutud 26
May 2015 (Edinburgh, United Kingdom) uazaSadl 2 Tufuil 2-3 November
2015 (OECD Headquarters, Paris) .

- T 2558 fimsusuAsuninAnnsildusnresiidulidsuasuannuunaansd
d2u321 (participant) 1JuuurAnvesnisidrusauiivinlagfdulfdoyniuiu

99ANT (Engagement)

AINRIMENNIS OECD Aunisifuguati Tugiad 2556-2558 Tuusziiunisdl
! ' a1 Y1 = Yy A a a ' .. I3 a =
drusmvesilanlddiuds lodeunnnunfnnisiidisau (Participant) 1ulwIRAT09N5H

dusviigiiauladeyniiuiuesdns (Engagement) %148 19 OECD tawmunguuwuulums
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a 1 ya Y1 a I [
uaaui’mﬁumgumulmmmaa (Engagement) aontUu 6 58AU ANUNTEUIUNTT(Process) way

¥
v

AUk (Intension) Aall

P o

Co-decision and Balanced share of power amaong
co-production stakehoiders involved
Partnerships gqlmau-up-un mﬂm between stakeholders

Structural level of engagement with the objective to
Representation develop collective choices
Often embedded in the organisation’s structure

Provide opportunities to take part in the policy/project process
Participation Does not entail that participants have an influence over
decision making

Gather comments, perception, information and experience of stakeholders
Consultation Nao obligation to take stakeholders’ views into consideration in the final
outcomes
Maka watar-related information and data available to other parties
o Share informaticn unilaterally, bilaterally or multilaterally
S OmGhn Make targeted audience more knowiedgeable and sensitive to specific water issue
Encourage siakeholders ta relate 1o the issue and take action

&

INTENTION

JUN 3-1  msduunUssinnesdnsdmsuausiuilonuasugiauazn1simul (OECD)
sEAuMItdTINveilduladIube

ﬁm: Akhmouch and Clavreul 2019

TunszuaUN15ldIU3IU (engagement) maa@’ﬁdaulélﬁS’Lums%’ﬂmiﬁ/ﬂ fitoulad
$uHu 6 Usens dieldissansamlunsiiuguatih éua

1. msdamsuuuesATNLAzYAsIa (Inclusiveness and equity) Saviunufigials
dudeiameiiinansenu sidefiuudldufiaglésunanseny swsmuuinvey
ws9gslandn uagnsiiudusiug

2. anudauvendmune anulusda uazasiaaeula(Clarity  of  goals,
transparency  and  accountability) ﬁ’l‘vmﬂLLH?W’lﬂﬂﬂiﬁﬂauiﬁl%quﬁﬁ’la
Snquszasdvosmsildusmmesiildldidouasmslideyanaanis

v

3. msm%m%’wmmmmsaLLazsuayja (Capacity and information): 3nasIninens

[ (] o IS

NIN1TRULAENINEINTUYwENWanga wazwdsludeyanindudmsunisidiu

' v Yy a1 v o ¢
ijusﬂaQHﬁJarJullﬂLaﬂWﬂ;NLuuwaaWﬁ
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4. UszAnSamuazUszansua (Efficiency and effectiveness): Usgiiiunszuiunsiag
U s a1 ! ya 1 Y o1 = I ° d‘ a b4 U

HaansvaInsiauTInvesyiidnladiudsedsainane aseus wasuiulse
ATUANLLMU LAY

5. M39lAT9AseedAng N133nAsLasysaiInis (Institutionalisation): Hansguiunisil
drusinlunsaunguunenazuleuientaay 1AsIasne / nann1svee9Anshay
mhgnunsuiinyeu

6.  N13USUF (Adaptiveness) USULAIUTELANLAYTEAUTDINITRAIUTINANNFDINTT

o § v a 1 ca |a
LLa$‘V|'fL‘VIﬂ53‘U'JUﬂ']5§Jﬂﬂqu@nmﬁﬂTﬂﬂ'ﬁmﬂL‘UaEJULL‘lJa\T

1 . INCLUSIVENESS & EQUITY

2. CLARITY OF GOALS, TRANSPARENCY
& ACCOUNTABILITY

3. CAPACITY & INFORMATION

NECESSARY CONDITIONS FOR STAKEHOLDER
ENGAGEMENT IN WATER GOVERNANCE

4 EFFICIENGY & EFFECTIVENESS

5. INSTITUTIOMALISATION, STRUCTURING
& INTEGRATION

6. ADAPTIVENESS

JUM 3-2 lassa$ad3au ves 6 Reulvdwsunsildiuniuvesildiladelusssiniuiain

ﬁuﬂz Akhmouch and Clavreul 2019

sdnnsFuiuu/Aldaeitanldiidunslumssuumsiidusuvesiiidi
1% lunszurunisdadulafsafunisujoalunisfuguadiuiivedfdulddiuded
Aeadesgeuiialddeiatulussninenszuaunisva ldiaesdusunuilegluguvesiaiiu
via3Uuuudu OECD wistsmnnvasarlddnelunisfidiusmvesdiidnlfidelunsifuguat

pandu 3 du fall
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1.Abga18lut9usn Usenaunie

A

A9L9TAIRDTDILALNNT NALNALUVDIAIUTALEIN1IHIALTL]

o
- msdeansnugildulaide

msuankaznsdamedayandndu

2. fuyuMsAiunu Usgnaumae

AN I18TUNTATEUNNT (FI91U8ANUALAINNITHHUNIG)

PUNIIUMIIUAILIAN

ANua1ttunisanaula

3. AlganeMnadu

ATURANAIAINNITENUDUNAIUTAIANTY

ANUENYFBTRLAYIAAINYDUSTTUVRIIEWIARFAULR

Early costs

Operational costs Ex post costs

Negofiation and mediation of existing social
conflicts

Communication to stakeholders, including
under-represented actors

Production and disclosure of information

Logistical and process expenses (facilifies, travel)
Staff overtime
Delays

Failure to deliver expected outcomes
Damage to reputation and legitimacy of
decision makers

!

Early stages Implementation/operation Evaluation

Stakeholder engagement timeline

5UN 3-3  Ussianvesanldinglunisiidiusiuvesildmladslunsiiuguain
AULUIN9VBY OECD

ﬁu’lz Akhmouch and Clavreul2019

dasgulaidengsiai
NMINRUINITUTITTANIINTNEINTUIRIE UL UUITNT I Wi wmsnisdesiu

a dy d' a = (% a o Y 1 ya 1 Y I (4
ANTINLHULTINUN NNTUTELLUAULEDS WINNTTUNINTTIEU ‘l/l'ﬂ,ﬁuﬂ%jmauﬁ?u‘lﬂLﬁEJﬂQiJI‘Vi@JHJ']

v [

WTUNUIMLRNYY LU dnmuiedmsuning dnasmuanidussezenauliuig newu

v
< ¥ = [ =

vsenlseiude nquwmaidnludeadinisdnnisuazd
Clavreul2019)

d1usIue819Qnees (Akhmouch  and

WUIANSTTUIAUIAYEY OECD
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ngenisadin dnifevunsizlalisssundvialugiudn OECD  (2015), OECD
principle on Water Governance, OECD Publishing, Paris) #in§5511iU1a11e9 OECD 34N

PrurlglunisesntuvulevisdinasaduuleuieNidszansaan YseansSnawazidaniiy

a g

AsOUARM WLNAASTIINAUIALN (water governance) w89 OECD safzahlugasiidugusssm
wazgatiunadnsliAndunlovisassne vuiugiuwesesdusznou 3 dufiduadufsiuas
i LLazLa%mﬁaﬂuaqmﬁﬁﬁuat,l,aﬁw 1duA (1) Usgavdua (2) Useansam uaz(3)amnindodio
wagNsiaIuTIY

1. n&nUszAnBua (Effectiveness) itafnuaiimunesulouistiosisdadu uay
Wrnglunnszduvesiguna ielfidmansulsvemadunasifieliuisg
Whmnefiaands vdnUsganua (Effectiveness) Usznausie
- UNUIM-ANUTURATRUTALRW/NG-NFNT (Clear roles and responsibilities)

- 33UUﬂ’1'§f\°f®ﬂ’1'§EjaJ5’lLLUUﬁ,ﬂJim’lﬂ’l‘i (Appropriate scales)
- mdoulsnsdanisihfuniwennseu (Policy coherence)
- SmuansAaviaeeuisuRingeu (Capacity development)

2. wdnUszansanm (Efficiency) tiiarfinusslgadvesitegredsdu nsdanisuas
afaAnmslunaiignilgndmiudsan ndnuUszavsnm (Efficiency) Uszneude
- damsdeyauaransaumaioatudut (Data and information)

- N3AMULAENTINETIIVUTEINA (Financing)

- msdifuguanisdnnisuigninluldedisdiuseansain (Regulatory
frameworks)

- MIEaInNTsULALEaNIU (Innovation)

3, wé’ﬂmilf’infaL%aiaLLazﬂaquﬂﬁu (Trust & engagernent) Hieaderudesiuliiu
Uszanau uazairsanusiulainmsildiusinvesiidulsideiuanuveusssuma
Uszrdulnsuaranudusssuredinuduluamdnnisliidedelaasanuynity
(Trust & engagement) Usgnaunay
- audednduasmulussla (nteerity (Integrity and transparency)

- nsilduinveilauladiuds (Stakeholder engagement)
- msuanAsusswinedldih fiufl uasdles (Trade -offs)

- MIRaRUazUsEuNg (Monitoring and evaluation)
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Data &
information
Financing
>
Regulatory
Frameworks
WATER
GOVERNANCE
Innovative

Errid

gﬂﬁ 3-4aqﬂwé’ﬂﬂwsma\‘1§ssmﬁmaﬁmﬁwEN OECD (OECD, 2015a)

7317: Susana Neto LazAe

wann1snINugLau1ves OECD d 12 d51gasidgen A9l

o
v

wdnn1sf 1 unum-auduiinveudaiau/ng-nding (Clear  roles  and
responsibilities)
SnassuazuanunumLazausuRnveuestwaeuludesnstuauloune
i myUfoamulouvs N139AN15KAENTAIVANNTUURANY Uazdaesy
MyUsTauusEIthenufisuRnseu

wanns7i 2 izwmﬁmﬂmjmﬁwLngimmi (Appropriate scales)
é‘]’ﬂmﬁﬁﬂuszé’uﬁmmzauma’tuswmws%’mﬂ']iﬂuaqejmfmwgsmmﬁ e
dvouanINVoITinazdds NI TUTEAIUIIUTENI TSR UNSTUTILANFI

o

fiu

wanMs? 3 Aruidenleanissanisiiundnensau (Policy coherence)
dnasuninideulosulovigdiunisuszaruaudiuniaiidvseansan
Taslawizegnadesgninsulovisfuiiuasduandon guam wisay
NSINYAT QRAINNTTU mMITukdaiuiinaensldiiny

wanMs7 4 fvupnsiamiteufisuRaveu (Capacity development)
Ususgdiunuannsavemhsnuifuiaveuiiioussgamnmeidudeu

Ao & a wva v
wazAuasanIndulunsu ey
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dnnIsi 5 an1stoyauaransaumamAgaiudiu (Data and information)
aseteya Usudeyalifuilgiiu wesuisdudeyauaransaumamieaiuii
wazulaunefiinadesiuihegeiunm sonadeuaziisudiould Weldidu
LL‘Ll’J“VlN‘UiBLﬁuLLaSU%JUUEQUIEJU’]EJﬁ’]

wdnNST 6 MIAMULAN3IRaTTIUYsEANAL (Financing)
afreanuiulainnisdanisdusssnn Autatieseanilununieiiuiuag
IPATIVINYINININMIRUegTIUTEaMTnmlUTdlauagyiuna

wdnn1si 7 miﬁﬂﬁ’ugLLami%’mmiﬂfmﬂﬁﬂUi%’aEiﬂaﬁﬂiz?m%mw
(Regulatory frameworks)
assarushiladinseunmsiituguanisdanisiigninluldeseiiussansnn
waziinaderuldlumsuananyselovlanssay

waNM57 8 MIaauinnsTuLazeen3y (nnovation)
duasunisgoniuuarn1sUfiRnunuamsiuguain i uuian sty
mheaniisuiaveu Tussduizuia wagdildnilfasiietos

wdnmsh 9 Audednduavainulusdlalntearity and transparency)
ndnariodnduazanaluidaluulovistaniuiuaznsounisiifugua
ihiflennusufiaseunazanulindalumsdinauiiasiu

wann1sfl 10 nsfidiusiuvesrlaladiude (Stakeholder engagement)
duasumstidusmvesianlddudoielinismeaunauaziionanui
hunadnsdmsumssenuuuulevisdmiuassiduuloueduni
ndnnIsfl 11 nswanudeusewinedldih fuil uasdios (Trade -offs)
aﬁuawumaumsﬁﬁuaLLaﬁflﬁsdasm%mi%’mmsLLaﬂLuﬁauﬂiﬂaﬁuﬁﬁwdw
i AufisuunuasdiomaznaudléhnguTosngg

wann1s7 12 MsfnmunarUszdiuna (Monitoring and evaluation)
duasunisnmuuazyseifiunaulouiouassssunfuiasgsainianenia

AnLNzaLL U uNadnsiuans1sarutazyinnsusulasuiiasndy

nsirfuguatidnseunisiugualunatesedu (Muti-level  Governance) i

Yoe19lunisvieu Tu 7 Ysediu loun

1.
2.

Auulgune

ANUAIUSURATDU
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3. AUMIIEANYY

4. UMTATINANNELNTD
5 auteya

6. PIUMTUIINS

7. euinguIzan

MULTI-HLEVEL
GOVERNANCE
GAP3

7]
o
<
(L)
w
=
-
w
(2]
O
=
L)
<
(m]

Sd¥9O 3H1 3008

5U# 3-5 fasindlumsanlivauvesmsmiugualuangsesiu ves OECD
1 9nglu OECD (2011)

3.1.2 euAnw FdefiferdasiussauunAuialussdiuana

OECD (2011) Anwunuidieslgsunumuazanduinveuvesaaduluulougsn
thwesnguuszma OECD $1uau 17 Usea éun ooanade waben wlauwnosa) uaun
34 Wiuma 3w Basiea 3m1a 1nwd windln lusesuaud daduaud Tsaina awu avsw
9101903 wazansyeuidn vl nsUseiliunadtinsssinAuath ves OECD Usenaude 6
yanm $1u 133 Ao fedl

1. wuderlssunumuazaauiinveuvesithenulusefuussma /dunans

2. ddwladudelusedunigludseina (subnational level) lawn seAugiinia

LAy sEAUTTDIAY
3. nguanekavnIeuulsvekasnsidiunveldladiude

4. MSNAIUNITAMINNEIUITOLATUIANTTY
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5. Sﬁa;ﬁauasmimwaau

6. ANUTaEndwarAIUlUSIlE

nan1sAnw agulansil

NNSANEINUIAUTEINA OECD Useanad 2 Tu 3 Inhearulusedu sub-national

governments  SuRiaveunssidunlauiediui Taedsuuou wadu 3 suuuy

il

1) wiheauluszdu subnational  governments  Ludiunumunanlunis
Famsninernsiuarnisdsouu3ng (Wu ansgeuni wawan waidew)

2)  wdwnulusedu sub-national governments  HUNUMIINAUTFUIANAIS
(9 Uszinaluannnglsy Trdiuaun Wndln)

3)  unumvesiieulusEAu subnational  governments gndndnliidu

o 1 Aaa aa

nihegnuUUR (W dasiea, 1N, ¥8) Sguadesniidansiavluuleuie

<3

ful wazasAnsquin Wudsuliaseundntunisdnnisninensin Tuvaed

WAUNAIANUSURATD UNAN I UNITAINDUUSN15UN

AMTIYBINsIuguanateseauluuleuginvasseing OECD Hdnuay Aall

31NNTEITANUIINAUUIENA OECD 911w 2 Tu 3 dYe9319veedumu (funding
gap) quﬂué’uﬁuwﬁq %ﬂL%UQUﬁiiﬂﬁﬂﬁ@lumi%}@(gﬂLLﬁSﬂ’]iUiSﬁ’]u\‘i’mLLU’m@u
vosulouiein fadesnnaraliuiueuresnelfuarsuauneldilifomenos
MY karANANLlEoAARBITENINAIUTURATEUAUNTUTITUAL N TIEAY
NUVBITTUUAT

31NN15815939NUIINGNUTENA OECD 9113w 2 Tu 3 §903319A1uA11@11150
(capacity  gap) tududuass lnsanigluszduginia {le9a1nnsvInwAaY
yaang naaudevysumeluled wasuinssudumsinnind S
wsptneduiuasnsauAua sudmisteleuaudosaasiaue
91NNETIINUIINGUUIENA OECD F7uan 2 Tu 3 dvasinadiuuleung (policy
gap) Lilosanniansznefmesunumminfuaraauuinsouvesluduidedd
unmessgUIananuarlusiussna Astifianmevdnainainnisausagslaes

annUuiadnasunsUsEa U Ul UL LU ERINE1UN UL UNENLANA1IIY 98519
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guassalunsaniunsdndulavesiuranatawvuysanmslussdugiiniauag
Vieaiu

199719N15UIMIS (administrative gap) AAANALLNAAARDIAUTENINNVOULYA

Y

V9NN NG MaTNITUIMsSIREinansenvagralitedAgymanisaliuulouignu

<

idaiazinsdanisquin

wwImaitasudmiunsiiuguaansisaugiuuysanisvesuleuiei

1.

Aadevesinwesismivguavateseaulumsimuauleuisfgiiuinlunsensis
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Infrastructure Finance Instruments Market Vehicles

Asset Corporate Balance Sheet /

c Instrument  Infrastructure Project Othes Entities Capital Pool

Project Bonds

Corporate Bonds,
Municipal, Sub-sovereign Green Bonds Bond Indices, Bond
Bonds bonds Funds, ETFs
Green Bonds, Sukuk Subordinated Bonds
Direct/Co-irmrestment
Direct/Co-Investment lending to infrastructure Diebot Funds (GPs)
s lending to infrastructure corpovate
PID;IBL'F. Syndicated S»yndu':a‘ted Loans, Lean Indices, Loan
Project Loans Securitized Loans Funds
(ABS), CLOs
Subordinated Subordinated Bonds, Mezzanine Debt Funds
Hybeid Loans/Bonds, Convertible Bonds, (GPs), Hybrid Defot
Mezzanine Finance Preferred Stock Funds
Listed infrastructure & Listed Infrastructure
Listed YieldCos utilities stocks, Closed-end Equity Funds, Indices
Equity Funds, REITs, IITs, MLPs trusts, ETFs
u L ! 4 L
Direct/Co-Inwestment Direct/Co-lnwvestment in - frastruct
Unlisted in infrastructure project infrastructure corporate Unitsted i -
- > Funds
equity, PPP equity
Source: OECD (201 51, “Infrastracture Financing Instruments and incentives|, www.oecdlomy/givtopics/Snancing-for-k fi Firancing:
and-incentives paf.
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duhivanendn 4 aeusnluuiioiasseesvays W 2537 wazamuairsediseiioie
asausiuasuilitunianefuoen Tnensssuuilidulaseneviet vie Water Grid 7
auysoifiguiiusnluysundlne Tasswievedndaruenindi 491.8 Alawns wasndoulounds
dddayg lunmenzuosnitouiioms Snmsimeluladsuiuaioindioesudammuauseoly
mavheassruuliAnUsyansnmgean Tastasulinanhgymeluduiedesnii 3% lu
UaqUu U%@’wié’ﬁum&Jm'iﬁﬂLﬁumﬁﬁﬁﬁﬁﬂﬁfmums un thiu dhdseun 51qmammsu ity
msthdaiide wasisleda (U3 danmsuasimumineinsihnianeTusen S0 (maw)

2559)
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5UN 4-1 szilsaasugianiiaenianyJueen vive EEC (EasternEconomic Coridor)

a [

US¥ndamiamasinssidamuiuniisnuswn1sane lunagssia dedl
. nsusmsiansusznlugdiuudyanduuniu wu dyeyr BOO (Build-Own-
Operate), BTO (Build-Transfer-Operate), BOOT (Build-Own-Operate-

[y Y

Transfer) uaz Lease Tuszaziian 15-30 U duadey

Y

«  msuamhdssinnnumealaeldssuuiiaesaosdluda
. NMSUTMsIANIsusEUULarUn3e3nYT (Operation and Maintenance) Liie
HAnU1UsEU Wigeamnssy seuuiUadndewasnisininduintdlng

o

ﬂ?if?ﬂﬁ\‘i‘l{!ﬂﬁ‘d’lEJa@ﬂ’]ﬁ%ﬂ?i%ﬂ‘lﬂ’]\‘mﬂigﬂ’]mﬂ’ﬁaﬂﬂuﬂ@Qﬂ’]ﬂ%ﬁ UNUIMNUBINIATT

Q%Lﬂéﬂﬂ%’]ﬂéﬁ%ﬁﬁﬂ’]i (Operator) \JugAruauaua (Regulator) A1AfgIaanunsaLiia
Uszansamlunmsuimsdansisludiuniseeswasmiteiinasnisadrsmanaiionelaun
Uspreudlini Tnenduuisndavnewmes andudiufinvevlunisamuuagnisuinislasins
ez dauf-jé’igzywwﬁﬁzﬂ'ﬁwmwmmfwﬁmamlﬁ (U dAntsuasiaumEneInsunna

pEIUBen 4100 (UA1YU) 2559)
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nsdalemalinaensudluidusdlunimaunuuagienusntussuianius
Budu shlidlaludlgmitugiu sonuuuuumenisiaunldnsme waeinruaenndadluns
fanfuaufesmsiuguvesdsaunarilonmausvavanudnislunsiaulassnisuniy (a
Wug wsPaas 2562)

UBNNIINITIINNUYDI NUA. AungIuendy wazdaniamaiuad ludagdu

avwy agsyrinumseuaidunistudei lngadumhsesniiuiidfy wu EEC 1duddiunsn

3. newusulassaieiugy (nfrastructure Fund: IFF)
uaznawusmlassEdeiuguiiosuanUszmdlne
(Thailand Future Fund: TFFIF)

nasyurlaTIaiefiug L (nfrastructure Fund: IFF) Wunasyusiayssnyviled
fadatufleszaumuantnamuilufimedesuazanitu elamululassadsitug iy
Uszlevdansisuglunanirsvesssmalne delvualuguasléiiuamugs dnsdmdn s
mensiusldseaunu Jsasannised sl ssnanaznisnoniiassurvessy wosiiia
madenvesunasiunuliisssuazientu Tnsnowmusulasadsiuguayldsunaneuunuan
ﬁa]mﬂmaa%mﬁugmﬁlﬂamuu,asaiwehul,l,ﬂﬂﬁﬂil,l,d@’amu (ranandnnineiuisUszmelng
1.4d.4.)

newuslassadeiugufioowanussinalne (Thailand Future Fund: TFFIF)
dunewmuslasiadsiuguildanmadeuninddutuusnvesnemuiiioud 24 ngadnen
2559 Tneifngusvasdiflessaudunuantdnamuii lulssawaesnadsana Tasiiduiildan
nMsiauevenisamuluamuluisnislasadefugudundndaddnennlunisasng
nanoukuiiaifuseldliudnemu suiannsnadamaaiyivlnvomwanouunuainnis
amuldegreiiles ilelyinewuamsadisnansuununsasuliuigievisamuldeeis
aiaue duniwdnamuidulassaireUssiammafivay mamalsiivay uazyadeusesisg 1wy
Msfilauanssdy uazneiiawysnIs ssinsidulnedsieilesainyiinunisesas (neayu
sulpssaireiiuguiioouanusandlng Inswaus faaes flug 2562) wazdilonialuns
WIYAULNIINAITVEIEFIVEY EEC Aag aseasiauasnisiniuguavead TFFIF A1evaeaInnis
ieeveseUsEvulUnansliRsgUT 4-2

ulgungiensasqu udadu 3 nguwdn ldun 1) msasmulunindauianis
Tassadsiiugiuiinesmuasuadusn 2) msamuluninddundn - niwdauiinesmuamu

did wag 3) nMsamulunindduses - nsawulundnnindgvienindduduinemuamuls
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nsamulunsndduianislassadaiiugiuinemuamuasiusn As dnsnaglasu
selisovay 45 vaasglaariiunesingns Pdanuldnndunislulegiuresmdiiayaasase
Lagn1eiAwysnI3n seegniesin 83.2 Alawns Wuszeziaan 30 U duainiuleudns au
doyylenuazsuloudnsluseld InednmsmfivesuisUsenalve (nnn.) WWudimdiiuims
InN1591g3NaUNF (Day-to-Day Management) suiinguanenivua nesuazlasudiunusly
dadrunanatanzdinvessglanmiiunissugnsntunindmungsglaiinmuald viadl wie
[ 2/ o LY a A o LY U a a 14
Junisafreusgeladmsu nnn. suseaziBeannvualudyayilouwazSuleuanslunels
V9l Ruaiuiwdonnnisamusana mnd) wldilulduyunuisuveanaaudmnsuauii
gInsnefunsndduionisiassassiiugiuinesuamueasausn waslddudunudises aum
asulunsndaufanislaseasieiiuguiaiy

= A a P P P Y]

wenwileanmaswuvesnaauluansluselanleudnemuazlaunudyyilou
wazFulowdnslusiela usgndanisluwiuveinamu anvaulufanislasiasaiiugudunse
awmulunsnddusonasninddudug audeuleiingruiendnninduazanznisunis n.a.m.

ANAUR

wquawaus:Tasu NS:NSIDMSAGD Ginavnurisly
swiasnanslne @
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¥ si I = Mfiugramsdiliuoiudoou3dnsams l
arynynaodo
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wanawaus:Tasu .
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Thailand Future Fund
\ Tusialansousn
” KTAM MF@] ’ TFFI F b = NINLARARRIEY

= MWWLAMUTWTD

= giamsudmssamsiaariiu ID1oDNSWEAU
® asJIpaoUMSANTUNISUouNNW. ||a:"ﬂ;u§n'|55c|n'|5
TudourinaaiumowiAuRaeDSBIA-YSWIIT
= WISUNMISALNUIWLIGL
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nUsSnyIMsaonu dryryilouna:sulouansiusiala

Revenue Transfer Agreement: RTA! A
( g ) ool

JUN 4-2 Tassaiauazn1smiuguareas TRFIF nnendainnisiaueviedeussinsuinly

4.  namumaluladazain (Clean Technology Fund: CTF)
noayualuladazein (Clean Technology Fund: CTF) lunasuiidadatulas

swmslanvsaladuusduarliiuidmiulasinisiamuiumaluladazenn Geussmalngas
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Lasuasdudaindaduuid 13,600 d1uum nsimuagduuunisldreduuiadu 3 gUwuy
(ThaiPR.net 2009) 14l

1) newu CTF aglifudrusunasifiensinumsuazannsaluazsuinsiiiens

dsvonuazinduisUszmelng (EXIM BANK) Turaidu 37,000 &ruum e

UaoelviRUsenaun1sinsouaeaun UnasUNaUNY

v [y a

2)  Udeenlagnsalingusgiaviasunasany 293U 38,000 auum lagueli

nsgnsamsadadudauseiu lawn nislwidendauiausenelne (nne.)
wazn1sinidiugiinig (ava.)

3)  Walemaldsurarsmidedialudinuuigmiuyuseninedssing
(International Finance Corporation: IFC) Lﬁ@ﬂé@ﬂﬁﬁi@lﬁé’ﬂizﬂaumiﬁ

aulaasulufanmssiundnunaunusely

4.2 wuaRn walulad uaziaesle
4.2.1 m3duduth (Water finance)
idunsnensfifiduasdutadeftusuduiunsiandusie uddsasdivang
Usemaiinisudmsdanmsiliaunsndululfeshafuussansnmiesndosdadivainuans
sudstesifnduanulifismevesiunu Tassnsduihdnlnagfesedeiuamuiiusiuam
wn Tasawgludulassadniiugiu nmsildunusifanselifisamedaduguassadenis
\WiAulnveATugiaLag RIS By
nlmeedeuiimudesnisfuuiofaulasadeiiugiulneads 210,000 &1u
noaa1sansgriel (diniavSnsendisy 2562) dwalinisamulagldiuavussununaigedn
Fenliifisswedensimuilassadrsiugnilugineildeiedstu Suiosduinnssulunisdam
Funuainiinasuanndu lenvu vieesAnsszninelseina ietisutauiniszauUssan
massuaniieliontuiazdsznauidusalunndudvedasaieiugu
wdndfyosnsituduig OECD Laue (OECD 2012) i1 4 fo diil
1) The Polluter Pays wdnmsiifuualsianssuiineliifnuannzfuionssui
Sy uandteidsunginssudnsannisUdesuaniie wionfuildsannsn
ihneldidatunnianssuvariinamssarniuoguesauludeld
2)  The Beneficiary Pays wdnmsiifmuniuiielidnsutsnisedunsituly
madanisnineinait vdnsifonsandunuandelonafiaslunsldduyu

assauivednindmsuenyuRgdiauansalun1sing
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. I3 U d' o £ =% (%] %’ (v 1 d' Idg! [
3)  Equity uunannisiianteienisdeassunludadiuiiivanzan lddudv
AMUAINNTOLUNITINYNIBANNANNTO UNNTUUITUINTU
4)  Coherence JuUndnN15ANL9E9ANNADAARBIAIUULIUIEVDINITUTINS

IANITNSNYINTUN

4.2.2 M3lERuNUINAIATIINENITEAUNITaMU (Blended/Leverage finance)
n1slddunuainaiasgiiiensesuni1samnu (Blended/Leverage  finance) +du
winnssulunsIantuvuaIntnamuan1ty LenYu N309ANTIENINNUTENA LY IBLUwUT
AszaudszananeiguaziislilensunazUszanvuiduulunmsidudvedasadieiugu
= Y v & | o w a =
WeayumsiwulaTEsiugvegedstu (@rlnausnsendeu 2562)

Blended/Leveraged Finance \Junslddumuainaiasgluiinsziunsamu s
awu waz/vialunalnanaudedutiasududniufanis Wefgan1sasmuyanignin
onvu dndunisldiaiasfioniinisdunatesiauazilase@s1adunuainaisunas 620819

PP aa Y] . 0 ) % H a )
n3fiAnwnin1slY Blended/Leverage finance #1miulasanisanuiiuazguIiuig wanes

AN 4-3

A13199 4-3 Ao nsalAnw7iinisly Blended/Leverage finance dsulasenisauiinay
gu1auna (OECD 2018)

1A398519
nIalAne TAsens Useine LRSI Ruyuuaz | wadllddu
\3pafiofild
Kigali Bulk msnease | siumn Private Rumnuly ihaven
Water Supply Tsathdah Infrastructure tan dmsu
\e Development (Grants) Usgung
Group (PIDG): AN 500,000 AL
Technical Pgmaenu | oduegly
Assistance wAlA Kigali
Facility (TAF), (Technical
Emerging Africa Assistance:
Infrastructure TA) duide
Fund (EAIF), (Debt) ffie
DevCo; African ‘151:‘1,4 (Equity)
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JGERGEGN
nItlfAnwN 1AseNIs Useine LN Ruyuuay | wailldsu
\3neiiefild
Development
Bank (AfDB).
Water.org nSVUNY dulaill@e | Water.org lngau | TA ASLUNDY
STUUMSHUY | ey AN5USA; @00y Ry uEu
Tusgeiy Tavud | nsRulusedu NsNdY uae
qana Tu qanaluvieadiu MLiNNIg
gtz (Local micro- Rantne
gu1auvna finance Avonuay
institutions: MFls) AUAUA
Jamaica Credit | msthseudie | a7luf Global nMsmusziu | msthseudle
Enhancement | aduayunis Environment (Guarantee) | #UUAYUANT
Facility Uiuusa Facility (GEF) USuuse
LASH Caribbean LWASAR N5
Regional fund for NOASINNTO
Wastewater gimﬂid
management trntde 8
(CReW); K-Factor LA
revenue reserve
account.
Philippine verenesn | Waulud | Japan nsaUseiy | msvenems
Water duidoves International Fuidio 29du | USMsnu
Revolving FUIANT Cooperation ﬁﬁmq\‘iqm ﬁﬂﬁﬁﬂéiﬂﬂﬂ
Fund Toshuluss Agency (JICA), | (Credit Line)
assayulan Development nsldng
duthuay Bank of the AV ULUU
gu1auvna Philippines, nax
Private Finance (Collective
Institutions, Investment
USAID- Vehicle:
Development CIv)
Credit Authority,
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TAs9a319
nIalAne TAsens Useine LRSI Ruyuuay | wadllddu
\Saaiiofild
Local
Government Unit
Guarantee
Corporation.
Access to MILALNIT Umﬂvsm AgenceFrancaise lfmiquiﬁ ANTVYIBNT
Finance Winflauvaamnu de wan TA wazUIulse
Project YDILBNYY Développement/ | 2ungy | as1salan
UIALENT French GG mse | luwwnguun
Tusmsi Development Useiu
wagliln Agency (AFD),
European Union,
World Bank
Water and
Sanitation
Program, Foreign
Trade Bank
(FTB).
Blue Credit nmsivua | luseala | European WEUGT | s
Line Nﬁuﬁﬁu Investment Bank, | gsgn TA Ysgansnn
gegndmiu AFD, BMCE Bank Tuszuy
[GENAa kel of Africa assayllan
Yuay
gu1avna
Cotonou MsUsuUse | Benin European duide A1TAAAINY
Storm Water | lassa3nq Investment Bank Eeansiin
Management | S¥UUIZUY dvhuuay
Project Yuaztin NANITTNUAIU
thudely A1571504EY
Cotonou
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4.2.3 M39ANIIUNY (United Nations 2018)
msdmdunudmiulasaisiuguduihansoduiunslivaiedeans uasd
msldlassadauaziedosiionenisiuiiuandetu feil
«  Ruganyu (Subsidies)
. RUINNNY (Taxes/Tariffs)
. Ruanmsdaiiuanin (Water pricing)
+ uf (Loans) uagmsnansnil 1wy Wusting (Bonds)
«  JulausneUseina (Transfers) 1w Juyuliilan (Grants) waguduwuull
Feuluneuusu (Concessional  loans) 91nesdnsiilinarsmnuariilsnie
GG
. N15ABAINBULNUUINITIZUUNELA (Payments for Ecosystem  Services:
PES) M3d1eAmeuunuanAdIndenuniirvemisyanadiquadiunio
nINNTsTINAARTAUTNT

[

- MIWAWUSEWINMLIEIUST (Public-Public: PUP) 1umusiuiieszning
mhsuizaus 2 whonutulvlunstaundnenmuassansamues
fusiing (Partnen) TumsliusnmsduimdeauAviakiunsitamuminens
yAna NMsRnausy nstinisatuayuaumaialusiiunieg n1siauinsd
daugan Mssamasuuuy PUP - suldsuanufealunisldseauyudiny
Tasamsduihunninderfisufunssauasmuiuy PPP - nssiuamuiuy
pUP Aldlunnafinialulamiusindlsvezim 20 9

< MINUAMUITENINMIIEUITIAYIanyY (Private-Public  Partnerships:
PPP) 1 udyeyn328281138931 98U NTURAE N8 LSS TN 5TAN)
yolvuimsaunindansisny mhonuenvudununiummdssuazuing

[y

N1 lnedlseSunTuegiuseunain
4.3  nsuandugnisunluldeu
4.3.1 UNUMVBINAST
n13ensEAUNITIAUINISAuLLiaussaLlIMINenN s ag19d 8 uasUsea
anudusaladededidulidiudsniniasguazionsuiaunssiosesulunisimuinig

sudanelauleuisuaziingnisnige lasunaznindiuaisinisaniunisas

< MSMTUANAENSNSMMUATIAINSIAUINISANY Auti ey
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. mssmnearmavmnsunsedouieiunuaglulseme
- nsggumsamulunauassazuazdUnIY

. ntvuanSuasArssadeunsldtiogamnga

- msplaliimsiauanusuilouaznsau

. ASLANEAINATUNITUSUITIANISVDINUIYULBLLINUTNNS

<9

- msldieSeslionnanisiulunisseaunuy wasiauwinnssuLazasalle
a dld Y a v dy LI7 U Y a a
Mansdundanansaliduiaenided neliiAnnssuatiuvanlalussezenn

wazdldnsnanauunungla

- nsamuanmidmivlasiaiisiugiu lewd nswieunieunazannlny

<9

a wa

WFeanAeRdR waznsruivaeieidn
- MIAARINLAETIENUNAYRILlEUIIN TR UIA VWA

- mswwwssuuAenuluszdugianaiiedinanlaunsiuniuwaslduseidiv

sEAuNsUsIR e s e EuvesUsewmela

4.3.2 UNUMYBINIALINTY
c msdfiuUsgAvBammmsldtunuuarnisu iR
- MImlemakasiaiuiANTINlef U TaMUAUNIATY
¢ MINYNURARBULTIUAINNITAIMUY

- mseenwuulmanigsinativayulinisasuussadmunenisiaueg

U A
[INIAD!

4.4  ayunansAneuazdalEuaue
4.4.1 a3UunansAnen

nsaululagINsnuf eI AERUYUTILIULMANE oI INABIENITaIUIIY

lassadeniugiu waznisaauiion1simuiegdoilies ieduasudinarudueginves

Y
1%

Usenyu wagatiuayunsiulnvesniagsng ity nsawululasinisiudildaunse

o ' ) o A

fuiulumuunuszezsnldogaiiusavsnmiiui Lﬁaqmﬂ%’aaﬁ’wﬂmamwuqﬁé”]ﬂﬁgﬂaﬁuamu
flFsuannnmsinassulszanavesiguatulidiise wazdildediadug fe 1wy mswa
msfidusmesussrmululasinsiui aulidsduvedlasnms Wudu

mssvaunululassnmsduilaedalenalandumsiiuniednasuionaudiandaiussly

msaauiunasglugULuuaeg Wy n1seaniusdng nsliduuniu iludesmmilafigaenis

75



Tassmsnsatuayuivuafidnienisisenasuinnssy wazivuaulasuedundeunieldlasinisidedugsiunisudmsianisii

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

WAsuaaduY WiunsTEautuny aselenaniegsiatasiiuyaniuilasensauiile vad
Aealin1simuauleuls NVNIY NTEUIUMTT warduinaeulvilded niesenishsgainasu
@NYUlALTIUITINAINY INNITNUNIUITIUNTIUTIUAVLULARUD WA RIU LAY OECD

(N1AKUIN)

4.4.2 UalaupLUL

1) mstvuadsneidauuagiiulouiiawdeiiles eairsnusiulalunns
wAnAlensuluNITaImULAETMLIAUT IR UNIATY

2)  asmvueanudidgyvenisamululasanisnie nemsesiuiusenitamuisay
Ay 1enTu wazUszanvu lnsenveidenalnanznssunisquinld n1sdaass
uiszinadmsunisamulusesrugiiniadelidifivanedaiianudesnisiitenyuid
et GR

3)  msdalendlinaensudilufidusiulunsnaunuiaziausufusguanu
Sug desgldidlalulymiugiusaranudesmsldfunisiasaneoniuuiay
Wanlassnseenuldngegn Geiiumnsdiiulasensineg drudmueanain
aasgilssheen Tnsnaensududieufofom Savanelasanisenaluiluds
AUAIANIIYOISTUIA WAnINUSULWINIINITIRR LTl e naudn lUSidausau
Faurdu awvilidienuaeandeslunisia fuaudesnisiugiuresdauuasd
Tomausvauaudiialumsiamulasenisinniu

9 sinnsdaauuiansandufmedieiidaiau uaresnuuunszuaum il
AUAARIAI lUNITALASULATTALIAUUIRNTTY LY ﬂ’]ié’]’m&y’aﬂamuu’;’mmiu
waziUanialienvuiiaulalvinisatuayutunu e luiwuuinnssldogng
TI0157

5)  AsTesnisdaaiunsasuuazinuaaniussloviuiniaonvuiisiuamuiy
AAsy 1l Maialedwesdnsnislith msansssuiouuaznd

6)  AITIAMINBIUL1 (Water fund) laediduyuasiuveInaamuaInn18nisidun &

a

919 MUAENISUIMTNOIVUTINUN 1Y wUsweuanIsdauTels n1siku
Tamu wazuimsnaanu wenauiiuiguin dadunisnszaesunalidiuiuay
winaulusdlalunisuimsdanisnesu glduladudsarunsonsisaeunisly
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uni 5

N13NeINTAlsIEnANIa (Seasonal forecast)

5.1  NUNIUULEUNERAZHALUIYTZAUUIUIYR

] [

foyaanmafiomanazanimermadudeyafidrfyedredadmivnisnanny
UimsdnnmsiutuazmsdestufeRtideduulinintosnduarsunsanniuduiownan
mMswasuuUasgiiona mswernsalanmgieiniauazanimweiniassdiduegredsdmivau
NuKUUaUFTRNS Wielvmhsnuiiinrdeaaruszamuihdoyansaansalluldvselon
TunswIeudsuaniunisallfegramneauuas g Usswmasngg nareuszmailand
wleugdaaiunisfineideaunmsnensalanmgiennatazanineinia anunrmvdiluns
Anwifognitmutogisioifiesudauduszaind a.a 1900 usiilesfrsanududeunes
padUszneuesiussmAakazilanuanfunsAsunUasesusaresdusznavatsaios
wagsInLsy Manensalonaaamilussezenlasnnzluandoulilndifssivanimannudu
wadinaduussduiiviimenasdosiannselu (Vitart and Robertson 2018)
Tudruusnuasunil ashiaueuumansiaunsneifedunimmeinsaianmnioniauas
anmonavesausnensaionalulsemenneg Wy ansgeiini wardlu Mduiludud
wazludiudnmazihiaueulouieifersumsmeinsaieiniauaznumuanuymsideludsime

e

5.1.1 agudwensalanianazaaduIdelusinsssina
Audwensalomadumhenuiiaundeyauazuuudiasinisnensaionnia qud
wensalernaiddvedlan i
1. European Centre for Medium-Range Weather Forecasts (ECMWF)
EcMWF ushenutuirlumswennsaienmaszdulan gniessaulul a.m.1975

[

e 5gUaTeniyssmATIuIu3d Usemna Inaadulaeiiinguszasdiiionnulde Waul wasndn

o o

foyanensaleniauazdeyadug MAeardosdsliuimisonuanin ECMWF umissaunds
Tudhualiimhsnuifeeufmesaussousguariiszuumsiiudoyavualuafisosiunis
wonsalle wasAudnensaloNAsEezUIUNa1evesglsy (European Center for Medium-
Range Weather Forecast : ECMF) tlugfu ECMWF §slsfuinnsauufiinisnaen 24 42l Tu
1Usinsu Copernicus Atmosphere Monitoring Service (CAMS) wag the Copernicus Climate

Change Service (C3S)
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ECMWF  Tiusmisdeyadmsunudjianisuaznisneinsallugiassegnansiiene
ou seggna viendldarmin msnensaives ECMWF léd§unseeuiuetnaninemaneini
aagniesAeutiage uardoyaiiniuazdoadeiiuiias widoyaursgadumsunsionizun
mireauanIdn mnnseunisusndesnislinuaziesuedodoyadsinnig feyaves
ECWMF  3senaiinsihanldaudesninileiisuiudeyannguineinsaionniadu szuui
ECMWF  dwensalaninernade Integrated Forecasting  System  (IFS) #aUsznausie
wuudanengg aguldfinsed 5-1

d7ud0Ya1NUUUTNNBILUUYALAENITNEINTAITI8G9N1a (Ensemble  and

seasonal re-forecasts) aulArRn15199 5-2

A15797 5-1 wuushaedluszuunensalennie Integrated Forecasting System (IFS)

U839 ECMWF
i S2EZLIANITNEINTAL/ o
LUUANABY - . ANUASLIYALUITIU
N19ATITH
KUUINABIUTIYINIAAIY
GRIRRILN . « Native (31n1UUdN@89) 9 km
0-10 U
(HRES Atmospheric MOdeL, . |nterpo[ated O]_O — 9 km
high resolution)
WUUIABIUTTEINALUUYA ' .
. + Native (1NKkUU1AD4) 18 km
(Ensemble Atmospheric 0-15 3 o
* Interpolated 0.2
model)
WUUINRBIUTIUINATE L . . L. . .
16-46 Tu lngdnaesdunnn | « Native (INWUUINGDI) -36 km
817 (Extended forecast) z o
" BERRMNEN « Interpolated 0.4
(518n0U)
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A15197 5-2 %@Nﬂﬁ%’]ﬂLLUUé”mB\‘iLLUUﬁﬂLLagﬂ’ﬁWEJ’miﬁljiﬂﬂf,]@ﬂ’]a

(Ensemble and seasonal re-forecasts) 984 ECMWF

KUUINADY STYSLIAINITNEINTAL/ AMUAZLDYALUITIV
ASAATIZH
ENS Cycle 43r3 0-46 u Tngshansdunwiazassnds | 0-15 fu
« Native

« Interpolated 0.25°-18 km
16-46 U
* Native

« nterpolated 0.5°-55 km

SEASS Cycle 43r1 « I1ABINNLABY « Native
« 0-7 \piau (5n8Lhow) - nterpolated 0.4°

- 91a0nlasuna 0-13 oy (429
A dululased)

Yoyail ECMWF gunsiAa1s13adeanuuudnaes HRES uag ENS aguladannsian 5-3

A1379% 5-3 Youail ECMWF IWgLnsINa1515042a NI UUI1a83 HRES hag ENS

wuudaes AuUs g FTAU fufinsaungu
HRES Mean sea level pressure Pa Surface Global
Geopotential Height gpm 500 Global
Temperature K 850 Global
U component of wind m s**-1 850 Global
V component of wind m s**-1 850 Global
Tropical Cyclone Trajectory | - Surface Global

(TC track including genesis)

ENS Geopotential Height gpm 500 Global
Temperature K 850 Global
Wind speed m s**-1 850 Global
Mean sea level pressure Pa Surface Global
Tropical Cyclone Trajectory | - Surface Global

(TC track including genesis)
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Yeyanisne1nsaisneggniail ECMWF  Waunaigaluuiuvesanainglsy
(European Union) @@ Copernicus Climate Change Service (C3S) %Qlﬁﬁﬂ’]iﬂ%UUEﬂIﬂﬂﬂ’]
Gfljau”af\]’m German Weather Service (DeutscherWetterdienst, DWD) ¥ Euro-Mediterranean
Center on Climate Change (Il Centro Euro-Mediterraneo sui CambiamentiClimatici, CMCC)
W ldoe waglanmuiszuunensalludidy Météo-France, System 6 WagilHunISRAILINAT

wensailaglitayaann NCEP dausyel a.e. 2019 63g

2. National Centers for Environmental Prediction (NCEP)

NCEP LﬂuwmsmuLLiﬂﬁ%’méfﬁuaﬁuawuﬁmmiwmﬂia}uaqau%’gaLzﬁm Dudu
ilawos NOAA's National Weather Service (NWS) NCEP Jumiagauilvivsinfiiamiun
N19N19398 WATIEN wIdFou ewnswaglidwuzdrlunslddayanisneinsalsiieg ua
yingsuifinusauflodu viisaunasy vihsnuaiaensy uazgldsuiall iy
aeld NCEP Sivkavun 9 wiieeu T

1) Aviation Weather Center (AWC)

2)  Climate Prediction Center (CPC)

3)  Environmental Modeling Center (EMC)

4)  NCEP Central Operations (NCO)

5)  National Hurricane Center (NHC)

6)  Ocean Prediction Center (OPC)

7)  Storm Prediction Center (SPQ)

8)  Space Weather Prediction Center (SWPC)

9)  Weather Prediction Center (WPC)

Weather Prediction Center (WPC) Qﬂda@?ﬂuﬂ A..1942 n1eldde Weather
Bureau Analysis Center uaziinsuuldeulassadnesdnsundussosnseiaduniioy
nelide Weather Prediction Center (WPC) 1u¥ A.#.2013 adu WPC lumizesuiineinsal
warliiuinisteyannnisaliuaniiiluszoziiunanstig 3-7 Yu daumsmensofluszeziiand
g1turrsuiiunisiag Climate Prediction Center (CPC) Bsaemannsailuszey 8-14 Yu 578
oy wazseggna nanAasifiialas WPC  aguldfinsnsil 54 Tnsaansagsisazdon
WiLALET https://www.wpc.ncep.noaa.gov/html/fam2.shtml#shortrng d9usieaziden
\WisAefundnfausives CPC - Afifeyanamsaiusnarutazgumgidmivluszozing

a29mt 5 JUsuu bauA 1) 6-10 T4 2) 8-14 Fu 3) 3-4 dUai 4) 1 1oy waz 5) 3 Aoy
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ca o

A15199 5-4 NARAUTNNRIUIRE WPC

REHI AesUTelagde
(Product)
Short Range ToyanAnsaiuSInaHuLuUNIAa1wmTn 6-60 Falua Milaan

WUUIIABATIAILAYIIN National Weather Service's (NWS Global
Forecast System (GFS) and North American Mesoscale model (NAM)
wazAULUI (Guidance) 370 European Centre for Medium-Range
Weather Forecasts (ECMWF), United Kingdom's Meteorology Office
(UKMET), Meteorological Service of Canada 1ayan1nn1sainsaungs

& A a o d 2 a
WumUﬂigL‘Wﬂ@L@Jiﬂq GIBUOLG]GUBQLLWU']@'] LLazmaumua%ﬂmﬂ‘zﬁ,ﬂ

Medium/Extended | Foyamamsniluszordunany/szoven dfel

Range ® Surface pressure patterns, circulation centers, fronts, 500mb
heights @29t 3-7 Ju

® Daily maximum and minimum temperatures and anomalies
At 3-7 Ju

® Daily precipitation probabilities @291t 3-7 Ju

® Four 24-hour Quantitative Precipitation Forecasts (QPFs) @3y
Fuil 4-7

® 5Day Total QPF dwsuiuil 1-5 uway 7-Day Total QPF dwsutudi 1-
7

® \Winter Weather Outlooks dwsuiudi 4, 5, 6 uay 7

NCEP  laWaundeyanginsalaningiienniavatgnatsguiuu 1y 4ayanns

Y Y

¥
v oA

weInsalanIngide1na an1weIn1A Reanalysis Uag Reforecasts  oyanariingunsun

Id d

ansnsaue gaulaanunsathluldlalaelifianldane deyaann NECP Faduilluneganinening us

(% '
v a b4 A v v A

dailvengfie MUAzIBEAR NUNvaIRYATINe LN SRaut1en Al WethuUFulsuienis
wensalluseAuiuienalanuaainiafougs Teganimuiduillaainssuudneg f NCEP
WAIUNUU 19U Climate Forecast System (CFS), Global Forecast System (GFS), Global Data

Assimilation System (GDAS), Global Ensemble Forecast System (GEFS)
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Global Forecast System (GFS) Juszuunensalanniaiinausiy 4 wuusiasndn
A8AU LUUT189979na17 LAA LWUUd1a99uTI81n1A (Atmospheric  model) WUUT1803
Wmayns (ocean model) Wuud@BIAUAY (Land/soil model) uazuuUSaesiiuiudmeia
(Sea ice model) Sﬁagﬂaﬁlﬁmﬂmei’waaqf:mamqwmaﬁaLuJiLf“imﬁ’wismmml,azﬁuﬁu WU

a & a v v a a & A v ay v
AUNNU Al lU ﬂ'ﬂ'uJ'sfﬁﬂ,u@u ﬂ?WNLSKJN‘UUGU@\TI@IGUu ﬂ'ﬁ']llagL@U@L%QWUW%@QW@H@WI@QWﬂ GFS

9 Y

D

Ao 28 nu. dmsunudianisnensalennaluge 16 u a1 AnuaziBundeiunves

I ) (% PN d? 1 % € ¥
2iAITANAILNRD 70 nu. d@msunisnennsadluszeziiannenadulueig 1-2 dUaiv UVBUAIIN

e

GFS azuUsdu 2 wuu Ao ToyansAsIent GFS Analysis wagdayanisnensal GFS Forecasts

% Y

WanvaeNazllanansn 5-5

S8

M13199 5-5 Toyan1TIATIEANNRIUNINLUUTIR0UTIaY Global Forecast System (GFS)

MNTEYELE AMNAzIBBALT U ¥etaya
GFS-ANL 004 (0.5°) - Domain 01Jan2007-Present
GFS-ANL 003 (1°) - Domain 02Mar2004-Present

M13199 5-6 Toyan1INeNTUNNAILIINLUUTIA0NTIaY Global Forecast System (GFS)

MNTEYELE AUALLDEALTINUT ¥etaya

GFS 004 (0.5°) - Domain 100ct2006-Present (approx.

two years to present online)

GFS 003 (1°) - Domain 15Feb2005-Present (approx.

é6mo to present online)

GFS-AVN 003 (1°) - Domain 02Mar2004-15Feb2005

Foyamanensallussdulanmiy ffeyanansyailldain Climate Forecast System
(CFS) dauanalilumsnadl 5-7 wazidon szuLves CFS Usznaumeonuudiass 3 dwumdn
oA wuuT1a09uUsI8INA (Atmospheric model) WUUd1aBUMELNST (Ocean model) Wag
wuusaesituiifiu (Land-surface model) NECP Igifinmsusuussszuvetnsreriloanseiiadu
crsv2  lutlaqiiu Feldufuugean crsvl Tumanesnu iy imadian1su¥uteya (Data

assimilation) ¥ULUANTTI1AD4 ANAELDYA
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M13199 5-7 Yoyailimu1ainwuudnaeadieiniay Climate Forecast System (CFS)

yadoya/naninel ¥29daya fufinsaungu

CFS Reanalysis (CFSR) 01Jan1979 - 31Mar2011 Global
12Dec1981-31Mar2011 and 01Jan1999- | Global

CFS Reforecasts
31Marz2011

CFSRR Calibration Climatologies 1982-2010 and 1999-2010 Global

CFSv2 Operational Analysis 01Apr2011 - Present Global

CFSv2 Operational Forecasts 01Apr2011 - Present Global

Toya91n sz UUBUUHURANMS (CFSV2 Operational) azuualiu 2 wuu Ao Jaya

N15LAT1% CFSV2 Operational Analysis LLasﬁﬁa%aﬂﬂiWSWﬂiiﬁ CFSv2 Operational Forecasts

'
v P

Fallanuwauenagulanemsnei 5-8 89 5-12

o v a ¢ i a = ° o a wa
M1979N 5-8 ﬂagaﬂﬁuﬂiﬂswaqﬂiunm LATANANYINYLADUYDY CFSV2 mmmmﬂg‘ummi

(CFSv2 Operational Analysis Time Series and Monthly Means)

yadoya/naninel AuazIBEA BNy ¥23daya
Time Series Various 01Apr2011 - Present
Monthly Means Energetics (EGY) Various 01Apr2011 - Present
Monthly Means Fluxes (FLX) Various 01Apr2011 - Present
Monthly Means Isentropic (IPV) Various 01Apr2011 - Present
Monthly Means Ocean (OCN) Various 01Apr2011 - Present
Monthly Means Pressure (PGB) Various 01Apr2011 - Present

M15199 5-9 YadansiATIEnsey 6 $aluaves CFSv2 dmsunuujifnig

(CFSv2 Operational Analysis 6-Hourly Products)

yadoya/naninen AnuazBaaLBeitui ¥edaya
6-Hourly Surface and Radiative Fluxes (FLX) | Gaussian: T574 01Apr2011 - Present
6-Hourly Low-Resolution Data Gaussian: T62; 01Apr2011 — Present

Lat/Lon: 1.0°, 2.5°

6-Hourly 3-D Isentropic Level Data (IPV) Lat/Lon: 0.5° 01Apr2011 - Present
6-Hourly 3-D Ocean Data (OCN) Lat/Lon: 0.5° 01Apr2011 - Present
6-Hourly 3-D Pressure Level Data (PGB) Lat/Lon: 0.5° 01Apr2011 - Present
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A15197 5-10 ToLANTIATIENANILITULINVRY CFSV2 dmTuauufusnis

(CFSv2 Operational Analysis Initial Conditions)

yadoya/naninei ANNAzBEALBeiuil ¥edaya
High Resolution Initial Conditions (HIC) Various 01Apr2011 - 31Dec2014
Low Resolution Initial Conditions (LIC) Various 01Apr2011 - Present

a v ¢ 1 a a ° ) a va
M1919N 5-11 T@Nﬂaﬂqiv\lﬂqﬂimawﬂiunaq LAZANLRANYTULADUYDY CFSV2 a'ﬁ/ﬁ‘U\ﬁUUQ‘Umﬂ'ﬁ

(CFSv2 Operational Forecasts Time Series and Monthly Means)

yadoya/naninen ANNAzIBEAL ey ¥edaya
9-Month Forecasts: Time Series Various 01Apr2011 - Present
9-Month Forecasts: Monthly Means Various 01Apr2011 - Present

A13197 5-12 Toyan1snensaisne 6 93luaves CFSv2 dmfunuujinnis

(CFSv2 Operational Forecasts 6-Hourly Products)

yadoya/naninei ANNAzBEALBeiuil ¥29daya
9-Month Forecasts: 6-Hourly Surface and Gaussian: T126 01Apr2011 - Present

Radiative Fluxes (FLX)

9-Month Forecasts: 6-Hourly 3D Isentropic Lat/Lon: 0.5° 01Apr2011 - Present
Level Data (IPV)

9-Month Forecasts: 6-Hourly 3D Ocean Data | Lat/Lon: 0.5° 01Apr2011 - Present
(OCN)
9-Month Forecasts: 6-Hourly 3D Pressure Lat/Lon: 0.5° 01Apr2011 - Present

Level Data (PGB)

3. National Center for Atmospheric Research (NCAR)

NCAR Juaanduidesugaileninen Ineremanigleinis nansenusiiudanuuas
dawandon Tadunsatuayunuidsainizuiaanizdadnisuimsdanislag University
Corporation for Atmospheric Research (IUCAR) Faifussdnslaiuarsmuaniils finduauide 7
nqu lawn

1) Atmospheric Chemistry Observations and Modeling laboratory (ACOM)

2)  Climate and Global Dynamics laboratory (CGD)

3)  Computational & Information Systems Laboratory (CISL)
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4)  Earth Observing Laboratory (EOL)

5)  High Altitude Observatory (HAO)

6)  Mesoscale and Microscale Meteorology laboratory (MMM)

7)  Research Applications Laboratory (RAL)

NCAR  léfmmnuuusiassussernialinanewuusiass lnswuusiassfifitnide
ylUl4eg19n3199919 Aie Weather Research and Forecasting model (WRF) #sluszuuues
WRF  Usgnausie 2 ssuundn Lo ssuunisuiudeya (Data  assimilation) kagsguunis
Uszananakuuauy (Parallel  computation) WRF  91aeeteyalaglddeyaniiainues
usIBINMATIwTea s doyadildain WRF difuteyanied NCEP Tddmuns

wensadluauu ianis

4. International Research Institute for Climate and Society (IRI)

R fuantuidefifimisnuiusinsianiasguaznimensu IR lHuinisteya
wensaiemAnIuALFssnIsvesiusiasie i lUlFuld ideves IR wiadu 7 d
et

1) il (Climate)

2)  mMsnues (Agriculture)

3)  A3esilevnan1sidu (Financial Instruments)

4)  AuWUe (Disasters)

5 msudeyaanmsdrsialantulden (Earth observation applications)
6)  @1571504e% (Public health)

7)  s¥uUdA (Ecosystems)

n15398a1ugileo1na dWmuideyaviendnduginisneinsainatesluuunag
ATOUARNMANYYINIAT LU Tayansnensalsgganiates (Sub-seasonal) Tayanisne1nsel
859018 (Seasonal) Toyan1INeINTNTNLYANIANIUIAI3Y (Real-time seasonal forecasts)
foyanisAsundasanmgiioma uazdoyadug muaufeinisvesmissnuiusiing et

ToyaniiennieuaznsneInsainimulag IRl uanslansil

1) deyanisnensalgiiennimsiggania (Seasonal climate forecasts) i3

LUUA889 NNME (North American Multi-Model Ensemble Project) Fauu
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2)

3)

1)
2)
3)
4)
5)

6)

wa’mﬂLLUUﬁwaaqsqmmﬂisumJaa NOAA’s NCEP, Environment and Climate
Change Canada, NOAA/Geophysical Fluid Dynamics
Laboratory, NASA, NCAR and COLA/University of Miami AUALLDYAVD

[

fufivestoya 1° x 1°

Tayansne1nsal ENSO laun deyaneinsalsieineuves ENSO waz ENSO
teleconnections

foya GCM  waz manensal SST - ainuvudiasansusuisumluves
U538101@ (Atmospheric general circulation model: AGCM) 4 LuudNa99
FluusaviiouazyiinssiastuuusasusazLuuss 10 seutuly iels
Isyatouanadnsiazthluldimunnmans (Scenario) waglidrasdniu 3

Wout1amtwal

Japan Agency for Marine-Earth Science and Technology (JAMTEC)
JAMTEC riedaiiled a.a.1971 Usvnousdmemienudds 6 wiaeau leun
Research Institute for Global Change (RIGC)

Research Institute for Marine Resources Utilization

Research Institute for Marine Geodynamics (IMG)

Research Institute for Valeue-Added Information Generation (VAIG)
Institute for Extra-cutting-edge Science and Technology Avant-garde
Research (X-star)

Research Institute for Marine-Earth Exploration and Engineering (MarE3)

YouaN JAMTEC LHekNILNFI51SULANA18A U TLATNAIUAIINATLIEA LYY VDL

Y

n539TAvewUsiNgIfutuuTseInIalukaunieainimanieu (Tropical  atmospheric

observation) (i gauigil Lo ANuAUUTTEINTA SaFuatTIng wazeu)

mihgauly  JAMTEC  ASuRaveun1siimulteyan1sneInsalsiengnia s

JAMTEC/APL %Q@@jmﬂﬁ Research Institute for Valeue-Added Information Generation

(VAIG) Wuus1asildnensalonnia Ao SINTEX-F Faduluuiiasanuumiusiunusenauaie

LLUUﬁWﬁE]\‘lU'ﬁiEﬂﬂ’]ﬂLLﬁ%ﬂJ‘MWﬁl‘I“Vﬁ

6.

The sub-seasonal to seasonal prediction (S2S) project

87



Tassmsnsatuayuivuafidnienisisenasuinnssy wazivuaulasuedundeunieldlasinisidedugsiunisudmsianisii

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

1A359715 sub-seasonal to seasonal prediction (S25) Julasansiilésuany
fafioanvineeunaranituldseduuusinateniiseu Tasansildsudedaduied
W.A.2556 91N153150U09 World Weather Research Program (WWRP) tae World Climate
Research Program (WCRP) #sveztianlasinis 5 U dngusvasAvadlasenis S25 As wWaun
mmianudilavesnisnensalseiggniasazengnialutisszeziign 2 d&awids 2 oy
Tneidoulosusunvesnisnensaionnia (Weather) uazdoyansnsalgiionnia uazdeya
piemafiriuslagliAvsiunudugiudeya weiilviinssvuazdnviuuudiasinis
wensalitelimhenusine WilUddmsunsusmsianmsiiwasnnssamsansisaste Taons
wensalfananfosendeesdaiuiiiesusingnisalieadly (Bl Nino) Madden-Julian
Oscillation  (MJO) wazsgu (Monsoons) Wudeyalssnaunisnensal (4s19ne wvdens

2560) v 3dsTulasanisuuadu 6 de Tauwn

1) Madden-Julian Oscillation (MJO)
2)  Monsoons

3)  Africa

4)  Extremes

5)  Teleconnections

6)  Verification

gudeyavedlasinsidugiudoyaruinlng (525 database) fdoyanisnensains
§9n1a (Sub-seasonal) A4 60 Jugrmiin vedeyarfiaiansalnielsyifenans (Hindcast)

91NUUIBUUTRNIUTONUIBWITE U 11 U3 69l

1) Australia’s Bureau of Meteorology (BoM)

2)  Chinese Meteorological Administration (CMA)

3)  ltaly’s Institute of Atmospheric Sciences and Climate (CNR-ISAC)
4)  Environment and Climate Change Canada (ECCC)

5)  European Centre for Medium-Range Weather Forecasts (ECMWF)
6)  Hydrometeorological Centre of Russia (HMCR)

7)  Japan Meteorological Agency (JMA)

8)  Korea Meteorological Administration (KMA)

9)  Meteo France
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10) US National Centers for Environmental Prediction (NCEP)
11) UK Met Office (UKMO)

grudeyaiigndaiAuil ECMWFLag CMA TaafiusdiuiAulifn Intemational
Research Institute for Climate and Society (IR) Teyatirdmiunmsaanisalvseneinsal
A£NINABIWIY 2 LUUTA04 AB WUUTIa83 THORPEX Interactive Grand GlobalEnsemble

(TIGGE) dusun13A1an1salszezU1unany/seuze1) (Medium range forecasts) LaguuuiNans

Climate-System Historical Forecast project (CHFP) ﬁﬁw%mimmmiiﬁiwq@jma

wansAnwdunilwedasins WunansAnulifeatestunisaansaifaggnia
YosmgLLLInSDU (Sub-seasonal prediction of tropical cyclones) Fvlifiuiamnisves
msmansaifiiussavinmanndy neausoaamsaidunanasanugunsosmglilngi
Foyamamsniveamngiaainaziislutishiiiuaimiidunfasansaudmeld namsdnwmy
ni1 Yadefiinadentsaanisaingmuadoulu Ae ENSO gumgiifintnealuuiinadug
(Local sea surface temperatures: SSTs) Indian Ocean Dipole (IOD) ikag Madden—Julian
Oscillation (MJO) na91nnsfnwuandliiiuiwuudtaedulasenis S25 anunsamanisainig
Anmgrauandouldrluuneiug udlurmsiivsiuiidiesiostuusioly sufnisiamns
ApmIniluszerafieniude

mMsAndunsszozdalives S25  Aensimuilasanislugfianaliiouansuay
Uszanauyarvesuszleviannmslideyanisweinsalfsggmiadmiuimmnisalgalss (Extreme

events)

5.1.2 wagausIun1sneInsalanndlulsesmdlne

a

nsugnfesinendunthenhenunanlulszmalneisuiaveunsneinsalannie

LAz OUAUSITUYIA LnugnsAans seey 20 U veensuaniluninel (nsuaniluaingl 2562)

wUdu 5 o1 Tonn

1) qmmam‘éﬁuﬂW'iv"v’mmﬁuﬁmaqﬁﬂs (Organization Basis Development Strategy)
2) qmamam‘éﬁuaaﬁﬂ'ﬁamiauzga (High Performance Organization Strategy)

3) qwamam%@ﬁumiwmﬂiiﬁﬁaz@ammu&h (Accurate Forecast Strategy)

9 gnsmanidunundesdin nindauuasiisaiisusslomilFtudsen (Protection

of Life and Property and Social benefit Strategy)
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5 gnseansaunsasenuianelawazanuediu (Social  satisfaction  and

Confidence Strategy)

gNSANARTAIUN 3 AUNITNEINTaINIazLBEARIUEN (Accurate Forecast Strategy)
wunsuSudsauasimuinisneInsalil “aziden gnaasudugn aseuaqu waviluldussley
Lo gadwhlavesnsugniioninen Inefiusunuensaans 5 Ussinu (nsugnieninel 2562) A

wandluguil 5-1

Usziugnsanans

Usgiiudl 1 fdenis

Useiiudl 2 afreuianssumsiugniesinen
Usgifiuil 3 mawuinalulad

Uszihuil 4 msdnsisguddoya

Uszihiuil 5 madaasunisiidrusiuwagnisysannisiudn

UNGANERT Usziiugnsamans wHUU fURe

Ussiui 1 My ARIAS IR TEuazIYINTg

SEIRIRIAS S BE nsdaainuazaduayuyidauazinms

]
Useidiuh 2
nsaseuIRns sy mageuinnTinsugnioning

nadugniioning

od
3. AMUMTNEINTUNALLAUALLHUEN

@ o - - - T
UszAaun 3 F‘I‘l'l‘nll'lﬂl.HFlTHTHIIW‘I\Iﬂ‘l'l.l!‘l'l'lﬂﬂl!‘lu%illd‘il
ot P - - -
m'swmu'lmniu'[nnmun'ﬁnu WAEATIVIRAMNEINA

nawaewnalulagduweinaal

s o
Usziauin 4
M ARIAULTEYA

v K - o
ﬂ"li‘?lﬂﬂ\‘lﬂ‘uﬂ‘tl Elﬂﬂ

@
Uszinun 5

A R B madaEiunsiduion

Lo WAEMITUINTIIHAURIAN
UAYIMINITIIHNUHIAN e

JUN 5-1 Usenugnsenansinunisnensaiiasdeaudugn (nsuanienine) 2562)

[ £
U a = L3

nsugnfleuine1ladansaud o adu iefnn1u Anwy IAT1eY wavT189U

Y

' o
o a

anmenauszdniuresUsEinalny saunsUssiiunansenuiiinananimenia (gudgiiennie

Y
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L o b4

nsugaieuingt 1.U.4.) wWeatuayumsadunuaugnsaansvensugneniniuaziivel

3

a a =) v A

aonndesfuantunisailagiuigionniafinnnuduwdsuazivasuwdas Sudusuusddg

a aAda A

dewnansznudedsindsunazinaulusguesuyed dnd uasdadlizindue sounaiiedu

ALGNANUAZUNAIUBNAYIAN T UYHINAYBIUTNANA UL NI TOYa YA TAIUNTDINALN

Y Y

a IS

Useanvu wazmhsnuifeiteaieusylovilunisinunuuazdndula mihnvesaudgiionniedl

[

A9

1) WUAZHEUNTIMIETLaERANEIINTAUNTeNARn tedine

2)  wensaloINATEEEUIY LAgAlAT s NaNEnINLULTIE0Y a1sUsenavanluning
wazdoyaniennia

3)  aanisalaningienniauaznisivdsuutasgiionnia lasfinw) 338 wazWamn
waluladvsnzauiuszimelng

0 $defumhenuiiieitesitly wazdasema foRamueufinuiiuay
fimunnusunsnensaleniAszszuularMsiasuuUasniienme

5  andunsdunnasddeyainasiugiionnavesusendlne lngsiuswdaiuiay
dnvienudeyaasaumnaniienne

6)  Wiusmsteyaansaunauiussysumliuasmhenuiineides

5.1.3 n1sAnendseieatuniswensalonnaludszmealneg
mynensalonaduideniisvesnsiseiilasuaruaulasgrsnnainuuieanud
FURaveUUINMNULAEU TR WU nsugsllednemiivantuide Wy aau.wasdnivinis
Tudniifweriaueaniusnuidouasnstanlpsasuanmbenundnidunumddaglums

NYINSUDINA P9

1. audgiiannia nugniieuIngd

v Y

a ;Y

Audnieniea nsugafleuingniinisaanisalgienniasigganianigisnisatsne

Y Y Y

¥
=

\A38aile Climate  Predictability  Tool (CPT) fimwn@ulae aa1uide IRI(International
Research Institute for Climate and Society, The Earth Institute of Columbia University
n1sAanIsalil anannranIsnensalfildain GCM (Global Climate Model) Fadu
msmansallagendenanisneinsaigaunginmaadundn lnemaieudioudeyaluofniild
2nmans1ate uasdoyanuressemelnadaus e, 2519 aufedagtiu wvhnisiiasesin
ANMUAUNUSA8ITN1INNEDRA ﬁaqﬁa%’aga@aﬁuﬁ (Spatial scale) Wagtaan (temporal scale)

Climate Predictability Tool (CPT)§38n193LAS1%% 2 38 A® N193LAS1MLUU Canonical
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(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

Correlation Analysis (CCA) uag Principal Component Regression (PCR) lagaiaudunus

a

ANgn in1samnsalusunaely Iwaniunlifluen wesSnaruUSeuiisuaiung (Aade
W.A. 2514-2543) (Audgienie nsugalleadngn 2563) fegununiainn1salusunsuInngy

9o IngT wanlanegun 5-2 waggui 5-3

aanangUiunaey (Gadwns) nuuudiass CPT

Wauliquieu 2563

\fiaunIngau 2563

Waudmnau 2563

o

Precipitation Forecast

ey
Precipitation Forecast

dondque 2563

for June 2020

3UN 5-2 Megaunufiaiansaiuunaruannsuenedine

Fian: http://www.climate.tmd.go.th/content/file/1582
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LRF Multi-Model Ensemble for Seasonal Precipitation Anomalies using May2020 Initial Conditions

| SO Nl Ll 51 ol Nl L

UM 5-3MagaunuilianimEnUnianiuudnaewuuTinym (Multi-model ensemble)

s http://119.46.126.98/climate_centre/nmme_models/precip_seasonal.nhtml

2. aodusssumAnineInsin (esdnisumv) (deEu.)

aaw. fmsaamsaiulnelfssuuaanisaianimeniassssdunuugaan uszuy
F99UIAUTENING WUUSIABIUTIEINIA Weather Research and Forecasting (WRF) waz
WUUTI8UMaLNS Regional Ocean Model System (ROMS) lagiimiunainseuuiuuinaedd
AU Coupled Ocean Atmosphere Wave Sediment Transport Modeling System (COAWST)
999 U.S. Geological Survey (USGS) Uszimaansgaiuin iunismswen wuudiassnianisal

an1me1nia WRF  iieliiinaduanasddunis d1asauazainnisalysingnisainisifiaduves

£%
=

Usginalygannddu

vzl aau. Sufuanzfidengneuen sdhufuiassuuaanisaiim
dusreaesdlaniiienisuimsdanisirluiuiiguindmszen aneldlaseniaifusen Tagld
wuudiaes CFSv2 uazuiudeyarmeinistodiusneisvneai (Statistical downscaling) Jail

LHUUIILINStdumeIENaTnselussazdaly TunaunmsAiuaukanslafagun 5-4
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CFS (50x50km, 100x100 km)

Physics Features/Climate Indices

Dynamical Downscaling Hybrid Methods
Coupled Model Machine
(WRF-ROMs) Learning
25x25km, 5x5km

2-week rainfall forecast

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Operations -

(atuayunanansalliaideaus)

(%
[

JU# 5-4 FuneumsiaiuisruuannsaluSinanusvassiuam 1y dau.

3. gudplinnaensAnunduglienniauasdudnden uvninendedeslu

ddnauangnIsunsdsasuInermans ekasuinnssy (@nad.) laatduayu
Tnsanisnisneinsalpfienniasiegqiitelddmivuuudtasanismanisalnandndind vy
Uszinalng (Seasonal Climate Forecasting Model for Rice Yield Modeling over Thailand)
vosguigiinaitensinuisnuniienmanazdaiades unvinedededl svuunisweinsal
nlassnmsiildunarnuuusians WRF  wdathundinisgediuiuusiassnisneansaianin
giienalan CFSv2 TawASwadng (Dynamical downscaling) dwililddeyanienniaseng
dawth 6 iy AidauasBeagmeradsiufivandinaidlfifuteyatuduuudassly
nsiungnanand1nemandeagdld uenanideyaannsnensaidianusadudeyatae
atfumsidulalunsusmsdansnineinsiiuasmsinensvienisusmssnnsauau lasu
NaNsENUINANLNUSUTINTRsAnINATian1A Frsanandesfienasiindu uazanaay
\demedienadinsznusiosruuiaTugRalasTINvesUseina szuuuuuiassuszneuluse 2

14

Ity Inglawudl 1 Auasldean3n 36 Alawns lawui 2 Anuazideania 12 dlawas Yoya

nuuvIassnuazdeadanlusietu Feszneuludmedudsmesugiionniandfgy
wuan lnenefiuddediaananisiasiginaanuuusiasslusieduai(Weekly climate
forecast) 318uMaU(Monthly  climate forecast) wazIegg (Seasonal climate forecast)

(AudilnAdiensfnusugiienniauasdsinden 2563)
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- MsAevEnggiienniATeduay
n13ne1nsalgiienAsiedua1n (Weekly Climate  Forecast) 31nWUUIEUU
wuudiaes WRF-CFsv2 leudadu 2 e mswensalgfiennimadsseduei
(Mean) 83t 1-4  dUa1i waznsnensaladuiaunivesaningiienniase
e (Anomaly) dasvih 1-4 daiifleuiuaadsvesniiennatisaineunti
nanEusy 14 3

- MIAevnggienmATeiey
n1snenTaindeniAsieiiion (Weekly  Climate  Outlooks) 31LUUTEUY
wuudiaes WRF-CFSv2 Iduiadiu 2 dwfe nmsnennsalgionmeaedsneifiou
(Mean) @yt 6 LAau Uagn1snensalauiaunfvesanimgiiennianeiiou
(Anomaly) drawth 6 Wieufisuiuaadsveniiennialuein 30 I @ 1980-2010)
YoaLAauULAEIN

- NMIAPINEleNMATIng
n13neINTalniie1n1As1egg (Seasonal  Climate  Outlooks) 31NUUUTEUY
wuuiaes WRF-CFSv2 uiniy 2 daufte msnennsalgfiennimadssiong (Mean)
(10de 3 1fiou) wazniswennsalauAaunivesaningiionniasiegg(Anomaly)
(1nd8 3 ifew) WisuiuAiadeueanfiennialuedin 30 U @ 1980-2010) veatgy

a U
bAYINU

AsAnEIves B1ASA TuReusdnn (11ase loReusing wazame 2561) Weafunis
NYINTNUNTDINATITYR NUIINITHYINTAUNTDINIATIYAAWNTIMUULIAIATIINUUUT IR
WRF-CFSv2 wuindeyaiteuluiFusu (Initial Condition) Aeudnsiinasieniuusiuguazaimilyl
LuuauYeINaN1S Wensadmndnisnennsallaglddeulvsuduiiuansmaisuuuinniy

(Ensemble Forecasts) azanunsatigananuliwduauainnanisnensaila

52  uudAn walulad uazin3asile
5.2.1 N1SWEINTAIINA
1. AUNINYDINITWEINTAIDINA
nsugaouineldlidesureiieaduniswensalennia (ouf aviand ud.u) 1§
Xaid
mMsnegInsaionna wueda ansmanuneanwaniieinialusuian nsigneinsaionnieals

#99009AUTENBU 3 UTLNIS bakN
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[
=

Anuianuinlaluusngmsaliaznszuiunising o maduluussena
anuiaudilalulsingnisaluaznszuiunsing o Aieduluusseinia
lasnanihdunawazduiinll uywdlaiinisduneauiieiniauiuiuiad
wsznywdegnieladnsnavesauiiteinialaglienandnidesls Fadiaay
o & o v v < 4 v a [
Tdundemsuanvazauihonendulsslevinardnuaronianidusie
nsdanainliaunsnesuleiieanivnueInsinan vz N ARUUAIS 9 1o
1 < % v a Y O o oA v A o~
agelsinuanuimsdilangivaninenatud ey desann eiiey

fulsingnisalvesussemanuyuddslaifiaudilasgiaiisme Nellnsne

a

galerinendadvinadnwifertuussernmatazysingmsaifiiertostuy

9 9

= v ¥

finMsiausg TSN sneInemansintalauiuln
annzonatagiu

anmzomalagiuideddidudeyasududmiunisnensalennietiu laun

' [
Y

NNITATIVDINA FIRTINIIATIVOINARINUY N1 N ETUULlUTEAU

] a v

ANNEIRNY 9 AsddtyidevinisaTiaitenensaloinalaun g Ay

<
1% '

ANDINTA AUTY Y LY wazky N1SARIENeINTIaINIAILUSIAlAUSIIM

= U

il fAedldvayanan13nsI991NALLUT MU INAURANITNTIFDINIAIIN

a A Y e a X = d' a'
‘UiL'JﬂJV]@%I@IEJi@‘U@'JEJ LWiqgﬂiqﬂﬂﬂ']imV]Lﬂ@GU‘lﬂ,u‘UiiEﬂﬂ']ﬂilﬂ']ﬁl,ﬂa@u‘m@8

Y

AABMALIAT AIMLAATUUBNINNNUNNISNYINTAIDIATDUAINITINARDEN N

(%
= a o ‘fJ ¥ =

anAluuTaungneInsalld suwmglddaudndudesdnisuanaeu

= ]

TOYANAN1INTIVDINIATENINUSEINA Litebiladeyaliieanadiniunis

Y
(% 1% (%
o

wensafoInea venwidennnnanseeineifiuisuiiuiu fiud wagns
pmematuuLLd TagtunmsnsneniafitaglinsweinsaiusiugiBeiu
AD N39SIINIAMILLIANTLAZATILTIBNgR HuLINen
AruAIInfasnauNaIuesAUsznaU AR L E ey 1ilaAnnag
madsuiasesusssnafiasintulusung
FeflrwanudleluBessnivesaniiionna uaziideyananisnsiaeinea
ué Asiidewinitelamnsanensalennals Aonsiiasgsiteyananis

ATIveINIAive s Iuanware1NAdagiu waznisaananensiasuklas

(% (%
a [ Y 1

Y998NBULINANNIdBAATULUINEIAAN1IwazANLS luNISIAR D UN

[ '
Y

214l3 LazANFULSIsIiuTUYS oanaiiedle TufamIAnINgIUS MY

nensaliuIzegn1eladnsnavesusingmsaiuuule udrddavinAnensel

v 6

21MAlAgITaNIINENYzaNiaInanduRusiuUTINgNsaity 9 dely

96



Tassmsnsatiuayuivuafidnanisisenazuinnssy wazdmusuleuiesduindeunieldlasinsideduseitunsudmsdanisin

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

2. dumsunisneansalennid
miwmﬂiaiﬁﬁﬁu’umauﬁﬁwﬁm 3 Jumou Fail

1) mimwmmﬂLﬁ@lﬁmwamasmmﬂ{]wﬁu
2) mi?iamsl,ﬁaimawﬁagawamimwmmﬂ

3)  MTiATtayalien1sAaving

[ [
Y (%

3.1) anstuiinnanisnsaemafildsuianun feanludssmanazain
aUsENA AsuUHUTIVE ouNugiiageleninevdiasing o 1wy i
91N ERaY unufienniaduuy unuginisndieinie dredndnual
11M5§1UNN98A NeUINEN

32) meaTgikamanntemaildandunoud 3.1) Tnsnsaniduuans
A1RsAUTENOUNINRATleNInegT 1y uanunanawhiissdut e
\dgiiieuanafiums wazANuTULSITesTEUUALTe M AdUTIANg
wazanuranlusziunNgesng 4 euansdnuazeneluszduuy
wazldulansMIUdsuuUasesgamninuaugaiieuandaiosnin
vesussena Judutaduddlunsinuauassy

3.3) msmenInenisasullasaznisiadeufivessnszuuautiieinad
Anseilalutuneuit 3.2) Tngldisnsmennsalormewuusing 9

3.4) nnseendmensal a YIsnaazuInMidesnts lagfiansuain
FuniLazAMNTuLIIYesszuaniinomailiddunisliudqly

fupoud 3.3)

3.5)  msdsdnensalonaludidemtaruiiomeunsaolugussuvy uay

d' o a

dsludamtrguiiieldaaianiunissall auauLNLNLEY LU

N5UINULAZUSIIAYNUR

3. STELIANVINITWEINTALBINTA
N15NEINTNDINIAATOUAGUATIANITAIANINEEINTUTTEELIaTaUY TalATalus

PNt AuINsAIAINEaImMTUTTEEIa1NeBnva1elndagdu nsuUiUseLaneeanns

v
v

NYINTUDINANNTLYELIATIAIANNIEEINITOLUSLARST

1) mswgnsallagdu (Nowcasting) nunefis msmenuanzamMaininuly

Taqu uagnmsaanuneanmauinednimdmsutiaailaiiiu 2 Falus
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miwmﬂiiﬁisﬂsguum (Very short-range weather forecasting) #1894
msnensaidnsutiaaaliiiiu 12 dlu

ﬂ’]iwaﬂﬂiﬂjiwzg’u (Short-range  weather  forecasting) ®u1889 NS
wensaldmdusreraniundt 12 Falusuluaui 3 fu
nsweInsalszuzUIunae (Medium-range weather forecasting) 11881
nMsnensaldmiutasaiiiiunt 3 futuluauds 10 Su
NINYINTS¥r81) (Extended-range weather forecasting) #1889 AS
NINTUEIMSULIWIA1TENI 10 Ba 30 Tu Imeundtnidunisneinsalin
Aindsvowiulsmnagnleningilurisiaiy asuandsluanaiadons
piloneeeels

ATNYINTUTLULUIU (Long-range  weather forecasting) nu18de N9

'
= o 1

wernsaldaus 30 Yu auds 2 9 Fefusdeseaniiu 3 wila Ao

6.1) AIANNNUIYTIULADU

6.2) AIANANUIYTIUEULADY

6.3) NIAIANUIYTIYE)

n1snensalaningieinie (Climate  forecasting) ¥u189ie A15WeINTl

dmutianannnnit 2 YUl Tnoudadu 2 via fe
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wusluanaunddusedauiaransdud

7.2)  mswensalglenniAfenisnensalgiiennidluaunan Tnefiansanig
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an a o & v a & o a ) PRI P
3)  A5a LUUNSIIARURILMBSANUIMNNSIUASULUAIUBIAILUSTIL NG VD

Auan1zvetauine1nd tnglawuuiiaaadaninay (Numerical model)

nsnenselornideiaianiuizidenld Inedsdeldneuiunesuazuuusians
Wedtaalunisneansal huudiaenteiiiay (Numerical  model) tlunsldaunisnis
adineansasutenszuIunIRAndiABafuusIsInALaziulandsdinnududougauas
WasuwUasegesands aunismeadinmansiléiiuwuu Non-linear partial  differential
equation wazlilannsauiaunisivaniiiiemfmeuiiniase (Exact  solution) fiazuenliis
ns1visanngluemanvesussenniald 3e5ududedd33nsdrassnvuileiavfiefiasm
AmaulnUszunn (Approximate solution) PNLUUSReudaumal wuusiaswseani
lanunsasianssieanidonldnsudiuniunszurun1ssssuriiiint uasuasfesende
Aoufmesndaussaurgaiufiay (Super computen) WitelvanansaduaumsUasuLUasmes
usssmaldesasns vusumsivdsuulasiiAntuasdusssund lumsfoasededd38ns
wensaionmvianeIsaniu e lildnamnensaifigndesutiugitgawinfiagsile

wwuaesdsiavdniumemeinsalomaianisldnuegifudnuinniialaniy
sfiifiugiusguusruannisudngaiiendu Ssssuvaunisisznoudisauniseig q fo
ALNN598IN3LARBUT (Equation of motion) dun1sgnnada (Hydrostatic equation) @un15ga
#Na (thermodynamic equation) aun1sAUseLles (Continuity equation) @un15YD9801UY
(Equation of state ) wazaunsloth (Water vapor equation)

pefUsTnauTiddvesnsnensallaglduuusiasads fo Hufiuaziian Tnefinis

v
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wUssEAuvesdeayaanImeInia iedaviiuudiassaianisal (nNUAAS A3uUAINT) Al

< MIAANTNTEAUYIIDU: NTAAKY NFUNY wuIUsngeIniea TagliYa
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afiudl Inedyrasresiian
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Discretization luduneuusnaensadsiiumuediLUsvesusseInAfae
Faw TuduneuiiBondn “Discretization” luan1izisuusn (nitial  State)
289 NWP iﬁﬁa%aQWﬂﬂﬁsfmﬁaLLﬂsmﬂmimwmmﬁﬁ ﬂﬂﬂquﬁuﬁmﬂu
wuiaes uadoyaildarnidugedine lussuunmansaeimesusia

[ a

a = a ! = Y < d' ' U
JeyagnilvingnuaniudsusenitalssimadaldiduinIesdiglunisusu

[

doya (Assimilation) an1insiaeiniannszdansyargegluiungadssezing

Y

fAulaivindu szgnufudsudumss ninlunuudiassmsneinsaionnis
#2833 Interpolation  @93sinelRiinAmunarmrdeutuludeulaszes
Fuusnvesuuudiass inmegruvesteyadildiudeyauiaTanouiiazindng
WUUIIADS @hﬂmaﬁmﬂﬁqmﬁﬁmﬂ%mLﬁmuﬂﬂ‘*ﬁm’amgﬂé{aaﬁuaqLLUUGSWaaaﬁ%
fanTude (nestmeoIna nsumuauN1SURTRNTIM90IMA 1.1.1)
Optimal Interpolation (OI) ﬁaﬁﬂy’umaumﬁfmﬁﬂﬁuaﬁangaﬁiﬁumﬁlmwﬁ
i Tuvrsiuiiifnnsnmeeiniatuuu defioindudoyafiundefionnndy
foyanmifioy deyalufifnninazgnarsimindeyalnonisdradeyananis
A3I9EIMIATUUL Optimal Interpolation v‘fﬂﬁwaﬂfﬁ%lmwﬁ%’amuaﬁﬁw,az
yhlnaniswensaianuuusaesiinalndifesfuannoiniafiintuase us
fansiitodrfnoglainluiinnudosnisfiazyilvinandnain Global Model
s1vazldengs win1sldundadeyaniuazidengaiiguassaiiendy
AHansaveIneNimesliausaliaunsaUssaanalaniglussesiia
fidans 3slatinnsiuuusasddudnuasidadou (Model Nesting) s
Proufilam neluuuiaesiineandoaganiuazasouaquituiifidun
Annidauaslulu Global Model Ssfituiflugjnd wuudrassiideusgaelu
TUAIILUIAN Guamﬁawmﬂé’ulﬂuﬁaulsuﬁagimaiuU%Lamfuimaé’Néa
ﬁ]'mLLUUﬁi’waaqﬁmaUﬂquﬁuﬁiwﬁgﬂ'jw

Parameterization e funaulumsfuiniisonansenuiinduluni
Atlay (Sub Grid Scale) TagthAndudsnelunintuuyszatana
mMmAesdUszneunsgaieninetduy Ahilinadndlaenssanuuudians

(Derivation of Specific Weather Parameters)

MIUAAIHANTITNEINTAIIUFUVBIUNUT UNUTUALAIATY
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5.2.2 M3aan1salnsiuasuwlasnngiiannia

nsideyaninnisalanmgiienniaseaulan (Global Climate Model: GCM) 210

audnienmavseaudnensalonauldnulagnssdmunisaanisalluiunlaiunniadulyl

WHzALLAZIAUARIAARBUEN LUBIIINAUYNABIVBINANITAIANITIEA NN ATEAY

[y

lanlagdrulnglnsvazBeaeiuildun delu Jdinsldwaiinnisgediu (Downscale) Lite

Wuaugndeswesnsaansalaningiionnialueuian nalinisnisdediuuieantidu 3 33

=

AD
1)

2)

n11gad1ulaeITn19Naing (Dynamical  downscaling) tnatlati@1u15an1AUn
Teazildgausnaiunauninadenismansalgionialussduiiunlaazideauin

a ' o

897U AN15U1IUSNNANENA1EAILINITUT NITAIATLUUIIABIFINSUNUAN

¥
Ao Y o w A ¥

wansnafuannsavitlalagazain eg1elsfiny wallalifitedinfededdteya
Sudu (nitial) waz Weulvveuian (Boundary  condition) ildunarnuuusiaes
GCM Flddosiiauianudsimglunisléinaiatszananifuls desende
roufiumosassnuzgslunsuszanananaziivieya dedesordoiuasuiiui
e feiuiaduguassasoUsamasidmianlunsamudiui

. High resolution and variable resolution AGCMs

. Regional Climate Model (RCM)

mstedulngIin1sn1eadn (Statistical  downscaling) Wu3sfidaududeutos
niABmanaing warlidndudeddneuinmesausssourgs vdnmavesisiaonts
T¥anuduiussewinemuusiisadesfunsmuudsuiidntulureviunlng
(Large-scale  circulation) nande lusgaulan LLazﬂuﬁmmﬂﬁaﬂﬁlu (Local

climates) Tunisninuaaiai1gg Tukvudiasaielvaiuirsoudasardndni

' [
a a =

(Anomalies) Manduluszaulanuidaszaununusnalausianis (von  Storch

v
ad A Y U 1

1995) 33 ilsisenevastoyafisnuuielvldanuduiusseninefulsifiang

Udedie Fnmidwussuuldinnuldlunsiamnanuduiudidamnsoasiou

nsgvauNsind uaidldognegnies uaranuduiussznineiaud sivaundud

annsaldldameiuiividy

. Weather generator 19U Markov chain, spell length

. Transfer functions L¥u Linear regression, piecewise interpolation,
artificial neural network

. Weather typing U Analouge, classification and tree analysis
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(%
Y

3)  mswanduInisisanalazwadng (Statistical and dynamic downscaling)

dufunsmanensaionnalussduiiuinslfuvudaesnisneinsaionimaniy
f{ufl (limited area model - LAM) %ﬂmmazLﬁamgqmfﬂmei’ﬁaaqﬁmamquﬁuﬁﬁﬂaﬂ WaY
Tnaniswennsalfifinruuidefiedmiutaianandiliiiu 2-3 Ju uddszeznailunsneinsal
wuBstu WU nMswenTalTeggnta wuusaesvaniagliianiswensaifldrosgniesin el
wsgdsiiAntuuonuinaiisimualidmiunameinsal axdidniwadeauieinialuuiiom
fanande FsBeiasantameinsidauueenly SvdnameusnfazBuiutumudidu anie
o1t tiuvieanzi3unsn (initial condition) ¥8aU38IMA 04 WiazgafifaTiimunlily
wuuasndutiadedifyodimieiifinadeninugniesvesuuusiass ey nisiauiAm

L4

gndeavesmsneInsallneanizsieganiadadudununianudndusesdnyidedeliaiunse

Y

o v

dayaldiunaiiunsmsnusazuliansdesiudendilaegedussd@nsam

53 aswansugnisinluldeu

5.3.1 UNUIMVBINIAST

- JuadeulvlinlununugsaansyfLazensAansveansianteuing)

Tussauhvanganunivualy

- aheenusadedugudnensalrsemeimAdelusisssmeaniowdnsaundu

USenANUSLNS

- indnenInaun1sneInsalagdnassauussnakas ki un1sanulung

Y] v oA ~ a a
WWUWi%UUﬂ?iWﬂWﬂiﬂﬂﬁﬂﬂ?qmmal,u@ﬁLLa%Nﬂigﬁ‘Vlﬁ.ﬂ']W

- duasulvlinuideiunisweinsaiwazindeyaainnisnensalluldusele v

Tunsunulazn1siiousiy

- duaSunsimundneninueainsuazinidesmunisnensalonie

5.3.2 UNUINVBIAUIBUIY
. ANWILALAANNLAIIUNINTNLIUITEAIUNITNYINTIBINA

«  Sudledunthununiasgiieiauideyanisneinsallidennnesiuniny

soansunluldeny

- duwelansuSulnaunmnsnensallisiaugndesingey
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54  ajunansfineuazdaiauauuy

5.4.1 asunansAnen

'
1 a a o W (] o

Toyaaningioniewazanmeinialudeyandidged1eBsdmiunisinaunu

[ (%
U =

UIN15InNsauikazn1sUeaiuis AUATEuuI AU ATILAETULSININTY N1TNEINTA]
anmgienieuazanne1n1eRsdluegdsdmiununaunuLazU JuRnns welivienud
dl ¥ o v k4 6 = v W v 1

WNeteauardservuiiteyanisatnnisalluldusslovdluniswisudiSuaniunisallaeeng

] 3

WgaNLAZTIYN Audnensalenniawazrilsnuidetuilunateysenalasamnzluglsy

D

a

ansgoisni uazgUu amiuudnasuasdoyanisnensaloanunagiesaliies Fadeyanis

@9 U
v

wensafluszerdusindarunindediogs uddmiunsmensafluszezenlagiowizluvaioudsd
amnunanrdeugs Jaduussifiuiidesiundnuiideifleimuyssansamnisnensallyd
AIgNFasB ey

szuumIneInsaioniafeserfoiiuanugs velusulassadussuuaeufinnesii

sondunsuiianesaussauzge aunsiaiudeyanivuinlvg duniswauiaiuiaiu

a

Femguesyaains mawawmariiiuguassadeasuluszuunensaieniavesussinalng
fathy Famsldnsdnunitendisatuayunasiaundoyaiidndddanaugnensaionnia
unneAlsiiaugndesuaziidnenmdmiunuusinislulssmalnemnniu wu n1sdaden
wasdeyatiietiunadiedeyanuusiuyn (Ensemble) nsiinunanistsuusn (nitial

condition) inAfiansuSudeya (Data assimilation) tnafianiseadu (Downscaling)

5.4.2 Yaiauauue

1) esadenusudlefumhssuszivuunnddelildfueyaneidoyaiie
mMsfnwidemirlugeuufiannsld Tnslanizedradsnsideguuiudv
Tassnns 525 luszogdafifununissiBulasenslussiunlinaioyszifi
Ustlomiflsannislideyansneinsalfsggnia

2)  Asdnuideieiiudvinavesyadeyareninugndesvesnisneinsal e
finsuinduuadeyalutuudasslagianzyadeyaitndslausdd
msAnwAinluussinealne Wy MRI w38 NCEP

[

3)  WAINIITNTAIMUAFN1IZLSUWSN (Initial condition) Fadinanea1uIved

Ny
JavsnilnangaunnaanuANUwlugkaz ALl UUDUYINANISNEN Tl
Fanniiniswensallagld@eulusudununnaiaalenuuuindu (Ensemble

Forecasts) az@1unsatiganaIulibiuauanuanisnensaile
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Wawmatianisuiudeya (Data  assimilation) uazinafianisgedlu
(Downscaling) MLUUaRRLATLUUNA TS

fiarsannisinteyavuinivg (Big  Data) wazlayy1uUseAusg (Artificial
Intelligence) Wanld3amAunisnennsalanmisagioiiiuainugndeawssnis

NeNS

AITANTITEIAUT NAunalla kazyuAaIns WesessuNISIUIEaNIN

[
= [y a

91MANENIINTUNITZAUTNANNANILAINIULY AAANELEEN

(%
[y o

va LY o ! P d' 3
URsemsazdadunsimuinolieinanulussesn 1 vaslasenisidy

=)

991 NANTHAILITEUUNNSYINUNIEDINAGINUN 72 91 hay 14 U

S22
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UNN 6

nsanTendayavuinivegilagldlygyiusehvg (Data analytic: Al)

6.1  NUNIUUIYUIYHAZLAUIUIVYTEAUUIUIYRA

TugraUseanae 5 Yiruan naneq Yssmelabiauaulafesduteyavuinivg

[

waedey1UseAYinIniu N15ANYILaENUNIUNULEUILAZLNUITUYDIUTENAR U A

a s

Uayayssfugdajuiiuludsznuiiuansns (Ui 6-1) Jadulszlemisenisandununasnanau

nsldayanusevglunuaudl Tuunifeaiunisiauouloviglagsuuaudfyueslseme

As) <3

Aidudyauseivglann ansgewsniuaziu saudmumuuleuigvessemedue) nduud

A7)

B

o

a 1 [

NN sRaLN U UseRusos1stnLau

A7} P}

=

fouall 2017 Mnuduled https://medium.com svyiniflsisnit 25 Uszimestalan

fiuszmavidouanwiniidaiauiasimununugnsmanfuisnisumaluladdyyUseAvgods
ssedauazldtinmn 25 Ussmaihuuuwuidanuseing 31 25 Ussimadsnan Uszneusne
90aLATIAY WAWIA1 Fu Lauandn annmglsy Tulaud diuea wesud Suide Quu Aealus
nvELE ansgemsuediiand Singw 8m1d wauen TaTuaun nquussimauesin/veadin Wndln
oo Timiu afde wiade Tuaud uagiade deyad 2019 svyirdruulssmaiiussaizes
ﬂmmwﬂssﬁwﬁl’ﬂmﬁzizﬁwﬁLﬁm%uﬁ]u 28 Uszane 9nsedeussmadadursifiuinusema
fhinduilyaussivgtu dnlvapduiimaasugiavedaniazveseds uiidufivaulaid
Usgiaanyivuenini 1wy gilide uagiauen A3guralvianuddyiunisdniunugnsmans
Frutiduiu Yszmalneiesiiuleveglneuaud 4.0 Ssdguradesliauddnyiunisamu
atfuayulisemalng fdngamlunsidouasiaun Weaainue uazmalulaudniiduga
wdiwesuszmalng ununisiismudedemeluladidnunldou Wekmurauausalunsg
wtedu mnaedeulmlunswdndugnsmanivesUszmalng Suanuauiaun uaadvaves

1 &

Usemelng seey 3 U (W.A.2559-256 1 wazasingUyauseivgesiadugusssulud 2562 fif

Y

[ v

nstauenInsnIsiautazdnasuuianssudyyiuszivg (A) Tiluaissurssid
(https://www.thansettakij.com/content/378531)
Tudruusnueaunil aziiaualwIAneudyIUsEATSIUTEAULILIYIA WasNUNIY

weuevassiazsvnaginulaanussivg wazanunisaivassemelng
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Artificial Intelligence Strategies

March: Pan-  May: Al October: December:  January:  March: Alat  April: First  April: UK May: White May: June: Towards ~ Fall 2018:
Canadian Singapore Al Strategy  Finland’s Al Budget for Al the Service = Workshop Al Sector House Summit Sweden’s Al an Al Strategy EU’s Al
Al Strategy  Announced 2031 Strategy Taiwan of Citizens  for Strategy Deal on Al Strategy in Mexico Strategy

==l IEEE=id

ke

——

March: Al july:Next December: January: January: March: April: May: Al June: Fall 2018:
Technology Generation Three-Year Blockchainand Strategy for France’s Al Communication Australlan R&D National Germany's Al
Strategy Al Plan Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy  Strategy for Al  Strategy

2018-07-13 | Politics + Al | Tim Dutton

gﬂﬁ 6-1 nagnsaudy1Usehuguesusemenie (Dutton 2018)

6.1.1 99ANTIZNINUINA
2aANIMTeNIBUTENIIIUsEmARiunumd A lused v fuaslédingg
AmuansaunsiauI Ul Useivg awn 03dnsanyussyvnd (United Nations: UN) way
aaﬁmﬂﬁammﬁ’mﬁaLLazmiﬁﬁummaLﬂiwﬁﬁﬁl (Organisation for Economic Co—operation
and Development: OECD) GZNﬂi’eJ‘U‘ViaﬂmiW@Nu%]’]uﬂiUﬂﬂ‘U%ﬂHﬁ‘U@\iLL@au@Qﬂﬂiﬁi‘lﬂ, il
1. 23AN9anUTE¥¥R (United Nations: UN)
psAmsavUszandidaiiuintdygiuseAvsasdumeluladfdunumd fydu
ogaannlunane? sy wazanansntsatuayumsndndiliidmnensiauegudsdulsay
nagsala 5&1@”%?55@5@ United Nations Interregional Crime and Justice Research

Institute  (UNICRI) wazisulasanislaarussivguaziuoudlud 2015 lnefiinguszasdiiie

a I3

Wawaudlanenuussleviuaganudssadygiuseavguasiugudiiun siawIAg

<3

a

Tile MITIUTIUATNEUNTANNS NsaFeaunsenin wagfanssunmsidnfeiiiedtes ia
Aleannsdnda UNICRI fio fildiuladiuids damiungivuauleouis gunuainniieany

)~ o 1 AaX 4 o ¢ = A a a ¢
I1UVNT mmmgmmL‘U’ﬂﬁmcﬂ‘uuLﬂEJ’mU‘lJ%IEJSUULLazmmLaENVILﬂﬂmﬂ{]iyJim‘lJimwg LAY

a

ANUTOMITOLUINILA b AEINUANULEEIN LA TULA D1 NUIL AN NTDUBUINIINITHAIUN

(%
)=

Uyyseivgnesanisantssyivnmkugindina

[

1) dafkazianisnatnaiusIuieonuadd1ula a1 udendnun999AnIs

Y

ANUTEVIVIR UATDIANTTENINUIENADY)
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2)  Wawdennassiuiuieitundnmsuazunsgulunguussmaauningdiunis

Usgaugilaladiude ieaianugelanavauivlawiyldnuteya

(%
Y

3)  danawagldnunalngiiduladiudeseaugiinig
4)  LAABULIYNTNYINTNBNISNAIUNIANYNINYIUTENANIANUAMIUTLNL DY

5 dwwanuasnsanslulssmalumaliessvideyavunalig

2. BIANISINDAIINIIUTBUALNITWAILINILATYFNY
(Organisation for Economic Co-operation and Development: OECD)
wann1sausutleyg1UszRvgues OECD (OECD Al Principles) tundnnisusni

[

fnsasuilagmingauseduguiaresussmaaundnuaziiunsUsemailailfiduamndn 16un
915UAUY UT3a leaeuily Aoan13m w3 wag lsuwilly dwmannisves OECD WUfuRame
sdnmsitaLfuilygussRugues OECD Aifmuntulasnguiunuiguna finaneasughauas
daps wazidndvns (Medeuansiinmanian n) uugiesdseneu 5 To fail
1) Yygussivinslisglovisoussrvuiaglan lnstuindeunsaiaiule
MsWaueEns wazaaduoga
2)  ssvulgavsshviasgneenwuulmdulumudedefureangnung dns
Uywery AuAMNUsEYSUlRgLazANuaINTatY wazAuwieuiuly
GRGH
3)  ssuulygseivgadsianulusduiaziimnusuiaveulumaUanedoya
4) wwﬂmmwﬂazﬁwﬁﬁaaﬁmaﬁwmﬁﬁLaﬁmmw Uaonste wazsiuns nasn
91gmsldanu uazasiinisUssidulazdansmnudssegsioiies
5  wihenunieyaanadiaulygiuseivg dnlagauseivgluldau vse

UfuRnuneatutygusefiugasinnusulnveunumrann1steey

6.1.2 @n3gaLIN

aa

ansgousnlulssinanidoyavunalinguaziinmslddygyruseivgunigalulan
Wafiasaunandnuiuuiensulygyivsshvguasyransnianuainisaluidouasimalulag

a

(Talent pool) (Faggella 2019) ulgueuazuNUIUYBIANSTOITN NI TaT U 1UTeRy

Nao

1

[

fidday Toun
1. Preparing for the Future of Artificial Intelligence (National Science and

Technology Council Committee on Technology 2016) ﬂiaUﬂqm%LauaLLuz

107



Tassmsnsatuayuivuafidnienisisenasuinnssy wazivuaulasuedundeunieldlasinisidedugsiunisudmsianisii

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

[ [

WAenfudetsfunguuneiudygiuseivg nsiamuiuagide taeadnssnlulia
305951 wasAMUVILTEY wazAuTUAS

2. The NationalArtificial Intelligence Research and Development Strategic Plan
(National Science and Technology Council Networking and Information
Technology Research and Development Subcommittee 2016) AMAUANTDUNU
nagnsdmsunTITeuasiauInulyyIUsERvgaInNneamuaIsI sy

3. Attificial Intelligence, Automation, and the Economy (Executive Office of the
President) Wiswaziduniieafunansenuanniaiesdnssnlusifuazuloviedisniu

Tumsiiinyselevivesdyguseivgiavandunu

s o o a )~ Y a ¢ A

lunstuiedeunagns Ssunaansgeiusnidanenssunsaulyaussivgiielin

<9 <9

[

AmwuzdkiieurrifeiuaduanudiAyvesnuideaudygiussivg wasiauiaiiy

< <

FLITNINAIAYAAMNTTUKAENTANY TFuraansgawsndajuiuasauantadedusiiag

[y

Juguassadeuinnssuieliustnawsiudiamnudangunanisadnuinnssuuasnisasayiuls

[y

wisznunszuaamulunuimulazIdeaulyyrvseivgsuiamalulagnngidesiniy

X 9
[

111N 4% FAaAU 2015

6.1.3 LLAUIAN

a 4

waunndulszmensniiuszniagnsmansyfsulyyiUseivg  Pan-Canadian

T o <9

Artificial Intelligence Strategy @silszeziian 5 U waziin15dnassauussanaadiuauunisayu
WauiAuausakazuIdesutdyyiuseavglul 2017 Tnsgadunisussqudinune 4
Uszns loun

v av Y

1. miLﬁ'mi’ﬂmuﬁ’m%mLLazuﬂ's%muﬂfgfg’]Uszawﬁ

2. msdndanduitiarndudagiuinermans Tu 3 Wes Idin Edmonton, Toronto
ey Montreal

3. st dudiduasegio a3esssu ulsune wasdevsdnaingmuneves
Uyyusehivg

[
¥ a 6 L% N

4. nsatuayunguidnideaulygruseivgiudsene lnellaanduiionsideduas

AR

Id Y o
%BQLLﬂUWWWLUUE‘\JUW

gnsransenulygivszivgvosaunianuuanansainuszmedy Wesandu

gusenansntunisiidrnudugiiimuanidenasnsimuanuaunsaaniznig ldyai
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nsasudanaiyd nstueaeuuleuigaudyauseavgiilag Canadian  Institute  for

' 1%
f v @

Advanced Research @s3iuileagnslnadafusguianazanidulayyiusefvgnandalugdn 3 wie

)

Tulilorne laun Alberta Machine Intelligence Institute (AMIN) Tuiiles Edmonton, Vector

Institute Tuiilas Toronto wag MILA Tuwiiag Montreal

6.1.4 @NIIVBIUIAING

[y [

Ssuraans1veInndnsliiueuns Al Sector Deal Tudl 2018 Fenatmangliansa
prandnilufinseavlandudygivsshvglaenisiilygruseivgunlddunagnslung
Fuindeugnamnssuvuialngsuiunialensu finseunqunisdaaiunideuasiauives
mesguastonvu Jagtuansvenandnslifuiuawuiiomsianniyaussivianaiaienty
11171 300 uvpufanesinsdumaluladvisluusamauazinsUssme Wy n1samL Alan
Turing Institute NM1sa¥musmilefuiyauseivineldde “Turing Fellowships” LHusiu
naenauldfimaliasaustiosrmmaruinnssududeyatu Tul 2018 Fadulassnmsddyuos

U ¥ %4 a 6

A v v o v I3 o o a 1% =
ﬁU']aW@]@ﬂﬂ']iNaﬂ@usl‘VTﬂigL‘VlﬂLUu@Ju@']Uﬂqiﬂ']ﬂ‘UﬂLLaﬂiﬂﬁiiNﬂqu{jmmqﬂﬁgﬂwﬁmaﬁiaﬂ by

o«

&

enudaiauauugaoszuIaliiasannunIunIsynvIndeyalag uEnauwmalulag n1334la
oWkl iensiaaeuyntayakarn1Tas 1IN sulnveInmuUd TUTsAavWIN

3

nasavuIngeNaniugsnalyaiusehivg

o9

6.1.5 H5aAd

o ]

Sgualidnasseudseana 1.5 uauglslumaihussmedSaaagiiseaulandiu

<9

MAdedyuseivg Msineusy wazgnavngsy wiuusiudyaUseAvggniauiain For
a Meaningful Artificial Intelligence: Towards a French and European Strategy Falhaue
nseuuleneLarlasan1ingg nanelasinisuissutatiiolufinnsun unuaulsenoude 4
Foamdn T
1. nsaaedetieanduiseiussnanSamanield National Artificial Intelligence
Programme
2. mstvusulevienmsilamedeyaiioativayunisirteyaluatuayunisimun
ﬂigzyﬂﬂisﬁwﬁiu:wwdauﬁﬁﬁﬂﬂmwagjLLé’a
3. matmuadetiduuaznseumsvhauiunsfuieativayunmsiauinisidudin
aulyguseivgnielulssmna
4.  mstvuatediduieatuasesssudielinisldnunasiaundyyiussivsduly

o«

agnalusala anunsaasuiele wazlidniswuaken
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6.1.6 Wwasull

[

surawesuidesnisaiuasninuudunsiwasvesnulveiulyy1useiuging

aeludszinanazluglsy wagdesnisyadunisiandunisiinanuidolulddssloyily

[
v v fa o 1

AALBNYU KUINITANTUNISINBRANFUgNSAansaulyyIUsERvYs Ao N133nfAudIdeun

9

sl mMmsasaeserneanuswmilelunuide myadvayuyuideuuuniunguluszdugiinim ns
atuayugItaTuIANa LAz IUINgRN SINDIEINIMY (Start-ups) NIANARKTIAIINAINITARIN

wissinaiuinau msdhlgyadseavganlalunsiivinisniay nmsvilideysansisae

a 11

WdsleazainBatu waznisduasuauanulusslanazasesssululygiusshivg
AngSTuunsvateasuillalsznianagnsiulyniUsshvgssezau aglduuida

“Al made inGermany” idasnstmnaluladdgy1uszivsNunanluwesuiilundomuney

<9

¥
[l

AN mIlasunIsEausumlan tneinagnsaall
1. dudsnanddeeudygnvsshvivesUsemaazanninglsuliinsinanuidely
Talunaenyuiieduasunisasiainnssuiulygiusshivg

v
v v fa o YV

JanarudITemudygrussivgiieinuanuiuiieseninueesuiiuagdSuma

o9

duasunsseauvulugiinaiveatiuayuiusenauns SMEs wag Start-up

duasulvigiauaunsasulygyiuseAvg(Talent) 3mniilan

ook

Ul arusgiviunldlunisiaiuiuinisniasy wazaduayunisidniedeya
A58y

6.  anasunisiautyausshvgniasusssunazianulissla

o9

[

suratgasiiulasiududniginisuasusenaunisluningnaivingsuiineun
walulagdggruszhvgunldduasunianisdean uonainddiladnsnnznssunisiiie

o o

insAinwdmansenuveslygyiusshivgsiedinunie
6.1.7 LAUNSN
wunsnlddinsivuenagnsaiunisimu Al Wunisianiy uell Strategy  for
Denmark’s Digital Growth Gsusgmellut 2018 ilefageandudirlunsufiflugafdnea
wavasemuadaAUTEasuYIAULNSN Strateey for Denmark’s Digital Growth Lallojantiu
sutlygusziviifissegnufeandasounquiseyavuielvg uardumesidnvesassndsie
Togldfinsdnasseulszsinaegafismens wserieadsd 2025

Whmnevesnagnsd 3 Ysens laun
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a [

1. afuliniegsiaveaeunninldvalagfdnealannian

2. JJulsunandngandedwenenisildsuwlamesgsnalugafines

q

3. ASINYINEEAIUAINDALNTILAUNNS N IALAILAILITOTUNNT ST

o J [

wonaINil SguraauNISnlaTulAfaUNAYNEAINE1IRI8N15TANILATING 38

Y

1A59N15 19U Digital Hub Denmark (Pdainesn1Asguastionvudmsumaluladiidia) SME:
Digital ((AseN15NTNITUTTAIUIUNRaTUALUAITLUAIATNAYRY SMES  LAUNSN) Pact
Technology (IasenmsinuseinAlioduasuinuefava) saunslauseniaausuglun1sidame

Jayavessgiiunlagdmunldiinisnaaetdy Sandbox few

6.1.8 AU

a & Aoy ' = Y] a ¢ I3 o w
JululszinaniidoyasunluguaziinisldlyaidszAvguniludduasssssan

avnsyolsnllefinnsanandnuuusenaulygiusehvgeazynansnidainuaiunsatuidey

uazwalulad (Faggella 2019) nMsuere@vestygiUszAvsiazuldeningIvesluiuinein

<9

NsAtUAYUYDISTUIS Al

% a a

lwt 2016 Syuradudanuyaduegiaaiaulunisaduayunisaamuiasiaun
Uy 1UseAygiionunIiINIBATEENY ANULUINI Three-Year Guidance for Internet
Plus Artificial Intelligence Plan (2016-2018)

Tl 2017 Ssutanarsduusendly New Generation  Artificial  Intelligence

<3

'
=

Development Plan @sfianwasiduwnuiiuniiszysigazideanisaiiiuauniugnseansnis

v v

AIUTTAUYIAYRAT 150 uaumvseyansy lugnavinssulyaiuseivg lnesiidmuneluns

o v a

Jugusulyaussavgiul 2030

o9

luszazdnun Sguranarsdulafiivun Three-Year Action Plan for Promoting
Development of a New Generation Artificial Intelligence Industry (2018-2020) ?ﬁuflumi
fufunsdellionndiiiug 1 wagdvuagramnssuidmnoasmeluladuagunuu iR
e 1wy enmemiliaudy (Drone) Wuiwes szuvuftRnisreufmesiindaldlasansisas
(Open source platform)

MieUsINIsIERuTesduiaunseiedesulunisidaiusiudondndunis

a

anduanusuuleuis Ivnaneuaumaniinisiinuidesulyyiusehivg Je5iuininedal fiinns

o9

(%
(Y

AasanTuwInBAI Ul 1UseRyg (International  Institute  of - Al) TUAIE WNLIIUAY

€

ce

aUsERvgvesUssmeRuagulanwmisnd 6-1

e
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ANTe7 6-1 unuusudygUszAuiressemaiu (Faggella 2019)

Plan

13th Five Year Plan for
Developing National
Strategic and Emerging
Industries (2016-2020) [ “t
ZE" EREEHX
Pk R R

Description
A State Council policy

document which specifies

implementation measures
for the 13th Five-Year Plan,

focused on strategic
industries

Key Elements

Highlighted development
of Al as 6th among 69
major tasks® for the central
government fo pursue;
Identified five agencies
responsible for developing
central government policies
in Al in the next five years

Importance

Links Al to the current Five
Year Plan through this
guiding plan

“Internet Plus® and Al Three-
Year Implementation Pian

(2016-2018) | “"EHKM+" A
IER=ZFTHERY F]

Jointly issued by the
National Development

and Reform Commission
(NDRC)®, the MoST, MIIT,

and the Cyberspace

Administration of China

Established o goal to grow
the scale of the Al industry’s
market size to the "hundreds
of bilions" (RMB)

Connects Al development
to highly touted “Internet
Plus" policy which aims

to catapult China to
becoming a digital
powerhouse

Robotics Industry

Development Plan (2016-
2020) [MBA =4 & RitX)

Plan to develop robotics
industry released by the

NDRC, the MIIT, and the

Ministry of Finance (MOF)

Set specific targets for
adwvancing the robotics
industry, the second of
two development plans
containing a focus on
Al released by central
agencies with a policy
planning mandate

Sets goal of manufacturing
100,000 industrial robots
annually by 2020, making
China the world’s leading
robot-maker

“Artificial Inteligence 2.0* [ A
TE#20]

Proposal by Chinese

Academy of Engineering

added to a list of 15 *Sci
Tech Innovation 2030 -
Megaprojects™

Megaprojects were
proposed and finalized

in 2016 with the release

of the *13th Five-Year Plan
for National Science and
Technology Innovation” but
Alwas added in Feb. 2017

Demonstrates how Al was
elevated to the level of a
megaproject only recently

Three-Year Action Plan for
Promoting Development of
a New Generation Artificial
Intelligence Industry (2018-
2020)

MIIT action plan for
implementing tasks

related to State Council's

Al Plan aond "Made in
China 2025"

Sets out specific
benchmarks for 2020 ina
range of Al products and
services, including smart,
inter-connected cars, and
intelligent service robots

Shows government's strong
guiding role in developing
the Al industry (convened
top 30 companies to
develop indicators)

Ao

wonanulgvieNdaauvessguianatwds JadedrAgyegranileaniinlaiuiinis

I3

Naun1utygrUusshvseg1esing

9

A1ALENYUY UNaWU Laztindv1n1s Fanaiadiuiidmunenesiulunis

1 <

v

WUy ruszhes

7 flg AUINTRIENINIMANIENIAdIU NISTUIANA19TU

a

o«

nsenlesiuegviatiameinsedieiiefouazdumesidedwmalilideyafdneaumadadu

v

a

e

[

1al o a L4 Y v Y 1 a v
Toyavnalugiiihudieszikasldimundyaussivgindusg1ed weuisanudasnduves

Toyaroudidanguisanunsaiinfiteyaniglulsemalaieg uidndanisiennstoyaludauen
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UsziwAnazunanesudus isguianansldoysyn 1wy Facebook waz Google Uadeitiuiludn
Uadeiduasulvitinisamuiumalulagnglulsenanazvengludinsuendssmalsd

wiinduazdifianisnsnandunisiwaundygiuszfvged ataau unidiasUszau

6 v IS

Uy Ao 31u7uyAaIng wagaduianueIvigaulyyiuseividdidndadeiieuiu
Useineagunegreansgowsnt 1wl 2008 Juldnergruundaymiiniu Thousand  Talents
programme‘vﬁa RecruuitmentProgramme of Global Experts %Qﬁmm}jﬁmmmmiaqqLsihm
Ioludnuauannlugied 2009-2011 uifieniagsnudldeimgwaililidoninusinaduain
£% a a v 4 ! < 14 £ aa v 1 ] !
nsdesrdnnauidelaeg1esinsa nsuadynisiumaluladideliauisafiouin
ansgaisnmlauy Juanlunslagasuduuumaaluanszowsniienisloumalulagunds
a v & a £ LY ' A & <& o
AU fatiy NsiiANNTRInTeInsnIsnIsdesiumsatsleuwmaluladdadulsviauiiansy

HBINANTUN

v [

Jululszmeausnluiedeuasidulssmatinuanuauiniiuuignseansyi

EN

[

aulgaiuseivg anymuuagnsa1ansgausenaumMeyAaINIaINTIIsTuIa N1ANISANY

o Y < ]

A1ARAEINNTIN LASIUMINUALULINIG WWINU18n153T8uas WAL 1S UaREI NI

9 9

s )

Uyauseivg ensenansmaluladdygyiussivglaieanldiliet 2017 (U7 6-2) Fudu

gnsaraniniveldesisadunuinianisndndugnainnssudygiuseivg deueain
Hoyanuseaviiiuuins uagldldoulu 3 sunsniideudifey 1A nsudnnin guaiw uas
MsiumeaznsuuEs Tngldutsmssniiuaueesndu 3 szoy feil
1. msldusazueundinduilygyiuseAvslulamusingg (the  utilization  and
application of data-driven Al developed in various domains)
2. msldnudygnussRugdulauuing ioaaieseloviasisag (the public
use of Al and data developed across various domains)
3. msWeuselawunane Iawuudndiefiu (the creation of ecosystemns built by
@ o o

connecting multiplying domains) &enagnsiidudud1fgyvedlasanis Society

5.0 vaadUu

UBNIINYNTANANTYIRLAITITN 15 MUALLE U ATUAYUAIUDU A28 LU N5
auluNWITY N15UETUAIINAINNTAVOIYARINT MTUANETRYAASITUNE kaggInaluy

(Start-ups)
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(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

Phase 1 Phase2 LAPProx. H@thm Phase 3

U'.’“‘“:l“"" wﬁ“"d““‘ ", | Public use of Al and data developed ™, . | Ecosystem is built by connecting

dl v II developed In varicus /| | across various domains i | multiplying domains

Utiization of Al and data will increase Pubiic use of Al and data is developed and AN ecosysiem is established as vanous
togather with now seeds of growth in now industries, such as service industries, rultiphying domMaing ant connected and

ridatod service industrios. will axpand. g

Phase 3

Phase 2

Phase 1

5UN 6-2 szggmsaiiuauvenmskanduanamnssulyay1usesivg (Dutton 2018)

6.1.10 duLhY

a a a s ayv a &= a o dl' A a 1
EJULWEJNEJ‘Wﬁﬂ']aW?U']G]ﬂ']u{]iyiy']ﬂi$ﬂw§ FIULUININTVULAADUNLIBANIN AlforAll
a‘d‘ £

yjaiunmsuimaluladlayaussivgnimunlanualuimuinisiulaniaasygiawasvene

X

a 3

Tddanume enseansaulyaivssivgredudeiidmung 3 Usens il
1. onsefulagnszagsunuirduRelnsn s inweie lilsvhaundaanm
2. anpulunuAfeuaznndiufiozaiianisieigiiulamansygionasinansenuus
demslusehuas
3. wgemathmeluladlygussugludusamaidaianndus

N9l Butedilillasan15d1Any Ao two-tiered integrated  strategy M19zEATEAU
UQJI

[V 7
a ¢ [ v v =

ey usshivg lneluszezusnaudaududamanidendadadulng (Centres of

Research Excellence in Al: COREs) azgaitiuans3denugiu luszozdaun agvimiidudindi

kY]

wialulagliun International Centres for Transformational Al (ICTAls) @auun15WnIu
woundiadunisldanu nradruiiluniadiudidgiazaniunis lun n1sguaguain

WNWATNSTU NISANYI LBI09258Y LAYNITHUNILALIUAIDIRSYY DURYTINULNUNILINAIFNT

238555U7 CORE way ICTA AMMUALLINIIAIUAUTUAIUF ANNUADANY LAYASEFITUAIU
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Jyarusehvgdviuusazatndiu as1anatndgygrussAvgseausia (National Al

Marketplace) Wioillana1n annatassunulunisinudeys uaznsimuvineegissny Ssuia

a s

duRedosnslduRedu Al Garage namme mnusenihdayaussiwsunldanuluduiouds

e

A v & Vo o v w d' v o
Wenstautuausaldlatuusemarasinudug nalanls

6.1.11 WALy

1 [y a

watfulausznirLnunsiauInsaun saiduusulyg uszivgssauani

<9

(National Al Framework for Malaysia) dlo 2017 Fadudrwrerwannseunisaiuay
izﬁ’umaﬁlmﬁ’usﬁ’agaﬁumﬂwwj (National Big Data Analytics Framework) dsuroanldiiied
2015 wifinvgdunuuagnsounssiunuieriuiygiussAusudiiade safeaiamuiai
wieuuazsatiuluvatsdiu lnslaniznisasuuazdoyaiiiesansndndusuygyussivg
\flosarnnan1sussiiuves IDC Asia Pacific DataCentre Group wansliifuinazuuuaundoy

¥ ¥ = a0 o L dl’ !I3 1 1 dl
ATUNTTANTULAS VDL AVDINNALYENAN 1.59 uay 1.65 AzlUU MUa1AU Feeininaedslu

a = a 1

AdnA%adlan 2.43  uaz 2.35  ATLUU (AINAZLUULLAL 4) ATNAIRU ANTITMNEEIAEUDY

Y

a 6

Jyausehvglunnaly Ae nsviaguilunisasmu anuldiiganevesinue nwens uag

A7}

TsunsumsimuInsiseusegsellies warauliiisanevaslasaasiaiugu

6.1.12 #ealUs

U Qdd‘ 1

Fealuslawaunlusunsutyauseivgseauyaiizedn Al Singapore (AISG) Tud

2017 Tngldauuszana 150 uwdogdelud dmumseniunulussesinan 59 &9 AISG §
HENAULAEAUTINLRIENININA1809ANIVRISFUA bl National Research Foundation
(NRF), Smart Nation and Digital Government Office (SNDGO), Economic Development
Board (EDB), Infocomm Media Development Authority (IMDA), SGInnovate, and Integrated
Health Information  Systems  (IHiS). tieifusinguiudsunsanazndsdnlunsiaun
anuannsasuyyUssivsiiiothluguansenunisiiudsan tasugia maiautines
w391 nsadessuvinalyyiusshivg wasindygiseivivesdealusdszavlan  AISG
UseNausig 3 Lavan bawn

1 uddedygusedivg uanadeiuguiieatvayuananaudue
2. walulaglgyauseivg wumsiaundygyiusesivgnsesddmansvaieaiviluns

<9

aa o A o Id 4 a s = dy 1 v |
wIsnsundamindiaaduanuymeludsalisuaglan Faasigadulunindiu

FUNMUAZNTUNNG YUYW WAz
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3. winnssudyaussAvg wunslidaguseaugluning wagiauiniuaunsa

a

ya3ynaInsaulaaivssivslulssmaieaivayunisiulatasiauinisuily

TJymlunimgeamnssy

6.1.13 lne

v

aunsguialdnmuauleuisulsulsemalnelasivuaideiadlissnalvedu
Uszinanilnanuduas 9A9 uazdigy wazlanmungnseansend sseg 20 U (w.e. 2560 -

2579) wNuiRULATEgRaLAzdIRLLYIR a0l 12 wazulsuislnawaus 4.0 ielUdsuruli

Y

Uszinanmigeanduinfeuasegiamewmealulagfdviauazuinnssy (@dnauiwuniguiasdia

(89AN1SUMITY)  2562) Uu SguralivkuutasuleutslunstundounuAIvialaessuaInng

v v LY 5% aa o [ o [ d' = & ! o v v =
maﬂmummglmgsgmamwaLﬂum ULIN A95UN 6-3 GZNL‘UUﬁ’JuaWﬂEijUﬂ’]TUULF"IGBU‘LJIEJ‘U’]EJ

Y

o Y] 1

FUNANIILALITRIIUAMULATEEAIATINE AI1UNITENTEAVIULINITNIAST wazsudu (Gyad
2559) wazlamruauwnuimusguIandviavesine szay 3 U (W.f.2559-2561) A udonnded
funseuulgurgmaluladansaunALazN13deaIsTeey W.A.2554-2563 %130 ICT2020 (U7 6-4)

AlamuuaInauLaIne

-— §

e v . & a8 vuUsELeED
AdeeniUszvelng NS |/J ST ..%5‘. ety uHusEAUUTANABUY
nssuulvuomalulad
AseuvALaNIdeaITn

. 7 \ATuge UMy asseEay msAnen man Vel 42020
¥9 11

wHURILLATHgiauaz A
vt atuR 11&12

AuznTIINAvaLlaiATugRuardsruuvieA Digital Economy

Service Digital Economy P .
Infrastructure gt

+ Lifelong learning

+ National Broadband « Digital
+ Data Centers Government + Digital Commerce : Dlglig IrArchlve
i + Laws ) - (+ Digital Literacy)
+ International O + Service Platform + Digital s Bagris Gty
Gateways . Ed nnicti Entrepreneur
o E-Logistics L
: » e-Trade Facilitation S : + Media Literacy
+ National Broadcast ; S it + Digital Innovation
+ Satellite i Innovation + Digital Content F i R
+ Radio Management « Critical Service e
Healthcare

$guadivia (Digital Government) (
WusngudAglunmsatvayunsivvesnaigidmunmsiivimsuazimau

Y

a (Jyad 2559)

UM 6-3 Manandunasginediguiand
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Smart Thailand 2020

Stronger Social Environmental
Economy Equality Friendly
Smart Agriculture Smart Health Smart Environment

(ICT of Green and
Smart Services Smart Learning Green ICT)

Smart Government

ICT Human Resources and
ICT Competent Workforce ICT Infrastructure ICT Industry

Uil 64 nseuilsueweluladansaumanaznisdeansszes w.a.2550-2563 wie ICT2020

(KawtrakulandPraneetpolgrang 2014)

AMENSIUITNITANTINGIAIERNS NALULAE E1SAUNA LAaLNNSEREITUIATU ANNA

Y]

wa 1 avy & °o w =~ a = Y val =2 o «

elAwsiswd IoiiuanudAglumalulagdyaiuseivgialaiinisfine e “ulguienis
duatukazaduayuwvaluladeiuliaudu vuoud wagszuudnludd” Tulfou a.a. 2560
Az SguumsiufiureulundnnisuinsnisiauignainnssuusudLas ssuusnludd lne
woumhelinsgnsnenamnssudumhsanunantunsieaunisaiuauliiunadugdsssu

Yy o ¢ = 9 = a °o g wva
donanediugnsaans 10 gramnssudiming Mgdunfeuwasugiavedlnglusuian vinlvd
nswIgaannssy In1sdusuduazssuudnludfunldluningeainnssuiinuniudy

o w

a o v a a A o o ] a o
annuy I‘UU 2019 AMAIUNTITLAIYUNTITILNDUNFUBDUIATIATITWAUUNILASHAILAINUINNTTU

a

Jyayruszivglmdu "nseuriand” easugauddiiunisduinidauasugialvewaziiiy

[ Ag>] <3

[ 1

Anennlunisudsdusielulussereny miladeiungiuiAsugia 2562) nan1sd1529lul 2018
Tag IDC  u3EvATonIsnatauazlimuInudiu T dutwedanluiade IDC  Asia/Pacific
Enterprise Cognitive/Al survey U371 Bulafi@ardusduiu 1 lumsindeyaiuseivgunlans
24.6% d1m¥vuszinalnedafudusu 2 luginiaeidonzfusenidoaldfifinisiiun

Huusewsunld 17.1% wasruiuidernunduilldiieans vasnasalusidusudu 3 (9.9%)
L Aev] o« U v
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wazial@uidususu 4 (8.1%) (http://www.vijaichina.com/articles/1479) uiiinUsinalneag

& v W v a st a = o = v o = a o
Wududvassdunsldnudygvssivgluglinaedonsfueanidedls uillaiUSeuiiisuriu

LY

Uszinagiiautygssvgdamuindissauanuunndeegunnuazeglunguussinagniu wa

<3

AN5AN®WI1A WEF McKinsey wag OECD lngldia3asdin 20 @1 Jauvsnsineendu 2 au fe

AIUUTTHINIATILDDABNNTATIATIALTANTTY kagmsSuwmaluladvesningsia

Frontien Leaders Followers

us CA FR DE P CN IN TH ID VN

B prace

University-industry colaboration in R&D | I
Enthusiasm For New Technologies |FDI and technology transfer
Firm-level technology absorption

Al investment

AI Aggressiveness Company spending on R&D

AT research activities

Capability of Technology Usage |Productivty boost from automation

Capactty for innovation

Innovation PCT patents applications/milion pop.
Intellectual property protection
Avaiabiity of latest technologies | | |
Technology Gov't procurement of advanced technology products | ] |
Connectedness

Quality of scientific research instiutions
Avaiabiity of scientists and engneers
Human Resource Country capachy to attract talent
Country capacty to retain talent

Internet users % pop.

Tertiary education enrolment rate gross %
Qualtty of math and science education

Education

6.2 uwfn wmalulad uasiATasle
6.2.1 dayavurnlug (Big Data)
Toyavunlng (Big Data) LUudniindussusivdan3adneaIsse 1990 (A.A.1990-

1989) flguvestayavunaluglanuuansafiunuyuseseinuaileudaiieg e luil

v %

v [ o ¢ a d' = ] A
- mayja%mmimy WudniNei909iulA3esdle nssuIuny wagdunaunaialunis

[

Jan1s @519 wazdniugedeyavuaivg) (Kusnetzky 2010)
- dayavswialug Wudwiineaduimaluladdeyaieduiefyadeyaiifivsuiamin

Y

a v

nsgmafeliAnauduinlunisdanisuazinunldaumemaiagiudeyawuy

[
[

LA (Rossouw 2012)
- deyavwialng vaneds Ynvestayanivunalugiiunitagldintedevsesenuls
bdluntsdaiu dauun dan1s wazUszutananiglusveziiaifimuiay

(Snijderset. al. 2012)
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Tayarualug) W8 N1553U59 (Collection) NMsUsENIAKA (Processing) A

NTAATIZY (Analysis) ToyaUTunaiunn (Tuitt 2012)

[

Joyavuntvig) Muneds TeyaTnuIunINBegnasiuieset oo inliiAnAy

vinglunsdmiu nsedt ualdaudeya (Mar 2014)

o

Jayavunlvig) g Yadeyandindivsunanuaziiaududeulazeiniiuniii
JzUszaianakazdnn1AleITARAL (Y n1sdnn1syadeyavuin N-1a Tngld

s1utaua SQL visalwavamnuuuusssual (Plain text file) (Vitolo et. al. 2015)

3 Y

[

Tayavunlng nueds Jeyaniusuiauin danududou Insvenefiivedyn

Jayadnunasdeyaninainuatedsiniluuwvasdeyaninisadradoyaladnluda

Y Y

(Wu et. al. 2014) 19y Jayan13nIvInANwUes gunsaliadoud Insdnviileds

dodinuaaulall Duad duwesiiln (Chan 2013, Gerardet. al 2014, Barton 2016)

D

Yoyavualvg) Ao duninddoya (Information  assets) FailUTunamnn (Volume)
Qﬂa%ﬁyuasmi’mﬁ’s (Velocity) Frnuvainviate (Variety) Jssodldinaluladuas
Bsiengiamnzianzaaielfinnlivsslonildodisinue (De Mauro et. al
2016)

Jayavunbng fe (Kaplan and Haenlein 2019) ﬁm%’agaﬁﬁﬂ%mmmﬂ (Volume)
wazdinsasatuegnesanida (Velocity) Iugmwuﬁwmﬂwma (Variety) 19U #1218

Famu JUnm Tale

NNFIRENTUAINE1ITEY Azt Teruvesdayavuatngatulunuiunn

v =% a |a o I3 v M vy a v = A v PN
Gﬂaﬁsﬂayjasﬁﬂﬂﬂiuﬁlmu"lﬂ LW]'E]Uqﬂliﬂmquﬂayja%uqﬂiﬂmlmlﬂLﬂﬂ?m@ﬂLWUﬂLLﬂUi@quma%aﬂ

uEa (Henry et. al. 2015) witayavualngduindanvaeddgetdunuiwandliluuig

fgnudedugag (Russom 2011, Mar 2014) lagaluuardeyavuinlngjazgnasunesiednuuy

5 Usens (5 Vs) len Usua (Volume) aanuida (Velocity) Anunannuane (Variety) A1l

Undedie (Veracity) wazAAl (Value) (Mar 2014)

U3u1as (Volume) ma1efie Tayaduiuuiniignasiaduyne Juii wu suad
¥ = 1 aa ¥ I s v 1 dsjd a 1 3
TaAunin JU1e 3ale Jeyavniduiwes Jeyainardiivuiaiunitnselud
(Terabytes) umagu1ndIseaUlgnnglun (Zettabytes) nsousoaulalun
(Brontobytes) &dliiamnsaléinalulaggudeyauvudadnlunsinnuiasdinse
1 welulagdeyarwinlugivdeyawuunsgate (Distributed system) Tudisingg
wagldgonwislunsfadeyaniniisineg unldeuazdglinsiivsazindeyavuin

Tugjunlgle
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o ANF (Velocity) Manefie AmsIu09N158519 Nsane wazlszananadeyalings
mueadesmsnisldany Faduauinmevesmsianmaluladdeyavuinlng
fifosanunsninseitoyaldiuiiluiunsdofuiveyagnasiumediseidets
NA383dns (Machine) wazaywe (Human) lalnglidesdsluiiulifigudeyaneu

e mnumanmans (Variety) nanefs silnvesdeyaiiunnung vainuatesuuuy uay

TnaunUszunas 80% \Uudoyawuulifilassadne wu sUdie 35le Inadludedny

=

ooulatl faduflidosdianudila ieldansoianeildedegnios malulad
Foyavuslvgrelinmslinseiteyansdilassaiauaylaiflassasadululs

e munindedie (Veracity) vinefa guaiwnieaugniesuestoya ilesindeya
yuralvgfiundsiiumatsuvasuaziivalsguuuy Fathy Feendlazaauauamnn
warAugnaes maluladveyaruinlvgiarunsalduseleviannisiddiuiudeya
uenasnlimaunuaaideievestoyaldluseaunis

e A (Value) vanefs AnuduAvesn s deyaunldliiAnnuan Fsdesiiarsanis
Ussloviuaziunuiliiontes auarerafiarsanldindudnvusiddyiianves
Toyauualbngy

¥ U

wanIINdnuy 5 U38n13 Yesdayavuinlngind1ndieiunad 9819880 1

dnwazvesdoyavuialvgignnaifaindulugielagdu elaun anududouvesdeya
(Complexity: 10)

o anududou (Complexity) nunefia Anududourastoya NeluliuTuiuniduiu

1= v

wAa NeilgUkuUR1eiY Nedifusnaiy dsdy malulagveyavuinlngded

nsruuMswelesdayaniag waridiinmeiulunsinses

' [ '
aaa = = U a 1

HesannnisiuteyadisnisfiireTunasfunuignas wu nstdaunsalinfioud

nsénviflofie ndosd1e3y 1¥uLYes 3osdudynraal1uiing (Radio-frequency
identification: RFID) ¥inlfiAndeyauiuiauuniamauasduurlduiasifviauindedy
Information Resources Management Association (2016) 81984115AN¥1V0S IDC 31 1N"3
AAN13aiITlul 2020 axdideyarunn 35 zeta bytes wavasiiia 44 witlunmssui Tasuszana
90% wosdayafiAntuanduuuuliflassads iy doyasuaunadigduled Suauadsnisld
Insénvisiede mslnadluiede Yeyganisvinluninmes 3ale wazdiuad (Gens 2013) N138

¥

1 & a 4 [} [ I a
ﬂ@;ﬂﬁﬂuqﬂi‘lﬁ@,LU‘L!ﬂ']iLﬂﬂI@ﬂ?ﬁIWVaﬂﬁJﬂ’]ﬂﬁ’Ju lmwzmumﬂqim PAFAINNIIU LATNIA
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nsinees ihdeyamaiiluldusslevilumsasisanuanunsalunisudadunsansusnsdnnis

e

6.2.2 M3ATIRTayaTUIAAG (Big Data Analytics)

Y

nsatas1gvideyavuialug Ae nssulunisnldatuayunisdndulaogned

Y

1A o a

Usgansanlagedenszuiumsmsianesideyadifleguioofoszuunsuiiames tieliin
anudlaludeya mslinsesideyaruinlngfirnaieadesiumansvansuvus
dosandeyavuinlugduusenoudsdeyavainuatesuuuy Wy Teyaild
Tasaadns (Structured data) Sandiay (Numerical data) fa8nws (Characters) wagdoyafadl
1A59a3579 (Semi-structured  data) waglifilassadne (Unstructured data) 91W2ntenasmge

=2

sUam gudne Fate Wusu nsleseideyadslianunsaldisuuuaniuls Weswndednin

Y
=

wanee Usens wu Wanlunisinsgsiuig danudavgutas lia1u15aseesunisinssy
Jayawuunainld (Dynamic) n133ms1gideyavuinlvgdelinaudndundeddinalulad

[

adelval 19U n19138u3veATeY (Machine learning) Uayayrusenwg (Artificial Intelligence: Al)
willostaya (Data mining) tiedaeliiinfsteya atuauumsinsizndoyaanNvasLasng
anwaziand1eiukasivsunaunliegsasidenluiaidudu Jeunsoatuayunisinduls

wuusealng (Real-time) e

aravhmefefuteyarunelugd 3 Usens fall
1. mawasdeyanaiflasiaavideliflasadcliiuteyailaseate

Sﬁagaﬂimmﬁ%ﬁﬁmﬂs (Object) a1nviane wagdus (Object) uragsnadule
dnwaizrestgaldiiissnsdin mswasdeyalilassarainsldvenudidnundies lneinieile
Adtuognanireans Iiun Hadoop Fadlusenivasuszian open source FimunTuiiodu
wnannesulun1sdaivdeya Hadoop a8¥in91uULNTEUNISYINNIUVEY MapReduce tnga1130
Jnifuteyauazyszananateyavualugliuuunszmeriueiesneufinnesigninegluguuuy
Cluster Fsannsalunissesiutoyaiilsidrfinlagnsifin node flsguusosiuniuiawain udle
node T node nildliannsaldauls Aagiinisdsiesluds node u uazdsilinuindetiogs
dnsne eudasdoyansiilassairondeliflassatslfiduteyailassasrcliudr awnsnld
wadawileadoya (Data mining) lumsdsdeyaiilenniinszvisioluldan first-order mining
u Feyaiildinaula 1Ug second-order mining Bsaziaududouniniu Wy Arwdias

Usraunsalvesuywdninadenisandulaniueigg
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2. anududeu aulunuuey warwuuIIaaIiiusTuy
d‘ v =] % vV a 1 1 d' 1
LuawmﬁuagamuwmimmmmwmwauuazummlmLLuuaumﬂmmJaauufdaamm

Jesedlduuudiassiiluszuu Feeanfiazasisszuuneadamaninasoungudayavuining

[
LYY [

FaU LUUINaDIas19ias1atuazduluuIansiaiuisadnnisiuaudud aunsonulyl

wiuauvatayaniisuwu vl s eAdeiy o nannsildluimwwuuaesdnsy

[

foyauszianduld 1y madansmefivaigas (Optimisation) Aifinmsldauitadiuienssu
WaYNITU
3. AavaInvianguesteya A3 wavn13indula (Data heterogeneity,
knowledge heterogeneity, and decision heterogeneity)
nszuruntsinAulavosywdty eguuitugiuresauiuarUszaunisnl ol

Fwunsdeyavwialug vilinsmaudidululiniiewinetu deya (FeUsuna) wazaius

Y a 1 [y

(Fanaun ) Mlddmsudnauladmsuuimsusagseauiiauunneeiulueg iuseAUTaINS

Y
o w

U313 Msmenuduiusseninanuvainatevestoya aus uaznsdndulaidudaddgy

o

@

¥

wagymedmsunsiandyauseiviuasmsvinvilesdeys

6.2.3 maldaumaluladdayavualugdrui
(Big DataTechnologyin Water Resources)
anuimtanealuladuagnisiiniuvesdoyaruialngvliddeyadiur
Sunusndsanunsaldimeiansiinnyideyaruialngdansesdoyaiduussloviluldluns

Usmsianistnlavainratedetu lligausanisidnunuusafuiaetduun 1wy drunisiieuse

'
] a

ANSUSIMINANTENUINAYANUA N1SDDALUUNINIAINTTY bAGIBIGLNUUTZANTAINAITUSHNS

dan1suazdndulawuu Realtime lid1azdunisldundavaua n15dede n1sdaLAU N9

Y

Uszanana waznmsiilldenldegaiuied melulagingrfudeyavuelngiiuiuanslansil
1. msldlgyauseavglunsdanisun

(Artificial Intelligenceor Al in water management)

a s

Yo Usvavsidumaluladgnsadrsanuanansaliunaissdnsuazaeuiames ale

v <9

9aNINULALNAULATBIIN1EDHA AT 9gondwITnsadyn) NauIsadeukuuALEINT

Yoy wangudeuls wu and1 wonuee ingna daduls aranisal deansiuuyed 1Wudu Tu

Y

vensflenalufstuseuslasienues (@innuiauiguIafdva (23RN TUNIYY) 2562)
Jaauszhvguiidossaniudn 2 wwusges fio n5i5eudvesnias (Machine
Learning) kagn3i38u31T9an (Deep learning) lngn1siieuivadaios Ao nalafivitliia3esdns

Y

aunsaiseuindoyalalnednlud wariauInseuIuNsAnduag1wiawlies (@rdinauimun
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£y 12

SgUraRivia (BadmIsIMTY)  2562) sjatiunisAneniBnisdn (Algorithm) AldlunisiSeusann
feganar Uszaunisal Tnsditugruanainudnnisiidedn yndsedsdsuuvuviieuvuuny
(Pattern )ﬁawmiaﬂwaﬂmmL?;Jultlﬁuaﬁa‘lfuﬂ %’Emmm'ﬁaﬁ%ﬁqLLUULLmuﬁmiJizqﬂﬁ%’tﬁa
shmsiuneisenudululuowianld (Prediction ) Wy n1sviuneuimamsléinluewianan
Yoyalusinuariagiu dumadoudidadnduurusdosveimsboudveniaes lnsdrasanis
yhuvesauesywdlunssznanateya vilannsaneundeuleazi3ouiteyaduau
ke (@nauiamszuiafdva (esdnisumv) 2562) Msiseuiidnlulavnunigauings
nsviaadlessdninui( Knowledge) lutdsdn usvaneienisitasesinsldnansqaiees
(Layer) unnsinaitu Tunisviamdilanieiseuidoua Insmnududeuvedlina (Model) f
wUsHUmINTIUINTRRAEes AuduRusTenIalygusehvg miﬁaufﬁumm%a WaznIs

Seudledn wanslans 3UN 6-5

s

Uggussnusg

oa

Ao syuuNanunsaiseusldvanauun wasusudala

= v o
mﬁlﬁﬂugﬂlmmim

A LATDIINTNANNANTANAUIAILBIRN
Usgaun1saiilannnisdaunsieiveyauintuiilonan
Huly

N3EEUFTIEN

[ ! ) a £

Lﬂuaawuwmmitjaugmaﬂ
4 Ao 1

wsesntlassneusyam

Wignd M IS e U ety

JouaLie lsiaiugn Ty

JUN 6-5  avuduiiusseninelyanusehivg nsiieuiuannIas Lasn1sieuiiaedn
(Copeland 2016)

wurAnuestyaUszhvsantiuilgeg 1901199219 UA A9 Auanslunis1en 6-2

wadienuveslyausshvguulildgnivunegiwdueusarlufifowiluiivensuiuluseiu

g1na  John McCarthy HAnAungudadelvidngujusnifesdiutdygyiusevgianiudnin

el
a 4

Uy seshvglidndudesimuninuaiunsalaeiinssuiunishamiiounywd uwillygyiussivg

v o P

G’faaLLﬁﬂiij’]ﬁWﬁmawwwéLLmﬁ (China Institute for Science and Technology Policy at
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v

Tsinghua University 2018) Jayanuseiugrasendunislideyaniioginuinalnvesiuuitasdli

Y

snaulaladlafiantunisalludiinay

AN997 6-2 anveine] vesnuiTeduilyauseivslu 8 ﬂszmm@ﬁwﬁ"ﬂaﬂ
(China Institute for Science and Technology Policy at Tsinghua University

2018)

Kingdom

Computer Computer Computer Computer Computer Computer Computer  Computer Computer
science science science science science science science science science

2  Engineering Engineering Engineering Engineering  Engineering Engineering Engineering Engineering Engineering

Automation Automation Automation Automation Automation Automation Automation Automation

3 andcontrol andcontrol andcontrol andcontrol andcontrol and control Tt_alec_ommu- andcontrol  and control
nications
systems systems systems systems systems systems systems systems
leenrar Automation
4  Robotics n‘iec:'t:i?)ns " Robotics Robotics Rabotics Robotics and control  Robotics Robotics
systems
Imaging Imaging Imaging Imaging Imaging
Telecommu- scienceand science and : science and . _ science and .__ science and
5 AR : . Mathematics . Mathematics . Mathematics
nications photographic photographic photographic photographic photograph-
technology technology technology technology ic technology
Imaging Imaging Imaging Imaging
6 science and Robotics Moihematics scienceand  Telecommu- scienceand Energyand scienceand Telecommu-
photographic photographic nications photographic fuel photographic nications
technology technology technology technology
: Neurology and Neurology
7 Mathematics i?;::gls Z?Clgig::m' neuropsychol- Ln:;r;TQ r:;s andneuro-  Mathematics :f:::;:‘?u' Mathematics
ogy psychology
Operations
. Neurology Neurology
research and ; : Telecommuni- Telecommu- F ;
8 management Mathematics Optics eafane andc:f;llro- S Robotics Physics and :le.l;O-
science psychology psychology
Operations NeTtE Operations  Operations
Instruments  research and 4 Computation- . - Othertech- researchand research and
9 and neuro- : Mathematics Physics
andmeters  management al Biology nology management manage-
: psychology : ‘
science science ment science
Operations : :
10 Physics Instruments researchand Other technol- Physics :::ﬁ:;ﬁ Materials ::gr:elzﬁ Energy and
and meters  management ogy ; science {
lar biology psychology

science

LLﬁdﬁﬂ@@ﬁUﬁsawﬂuqméﬁum%’wmﬂ'ﬁﬁflé’aﬁud%ﬁuﬁaﬁau%ﬂmj W R LGy
finsudyauseivsiuldlunanss FuReafunIsUIIsSanisin segrensidauluglsy
L mﬂ%ﬂmigmisawﬁémf'ﬁ"uLfﬁmhEJLé?iuL%%Lﬁamu@uﬂ%mmﬁﬂﬁé’umnﬁaszmaﬁwé’uim
(Combined sewer overflows) dsralduSunaniduanasnnnitiudusnaseuluusiazd n1sld

Uyayusvivgvemieanudssnitesyylmesiinaulifivse@nsaiw drannisgadeain
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selalulel 750,000 wizegyansy izwﬂﬂﬁ’m‘f’]L?{ﬂé’ﬁ]@%ﬂﬂ%ﬁﬁgﬁmﬂisﬁwﬁmaa]ﬁ"fuﬁauimmsqu
thuazusunsguilfvmnzautudeuly dreanalddnelunisthgesnwssuuld

2. msldlasengysvamiiiey (Artificial Neuron Network: ANN)

mam%maaﬂigzgmisﬁwﬁﬁﬁmsﬁmﬂ%’aﬂwﬂ"mﬁmNﬁqmiumué’mw%’wmﬂsfw R
Taseneuszamifien (Artifidal Neuron Network : ANN) dsiiguuuy Tassadns uaznnsvinenu
ypamsUszananamiloufuanevesdsiidin finsuiuidsuiiesdenisneuaussvesdoya
thidn (Input) mmnguesn1siieus (Leaming rule) ndsaniilassngldiZousdsiideanisuda
Tasstneduazannsnyauiituualild Tassdisdssamitouldgnimundnduainnisre
vasan o ywilavanasyudUsenauluaenisussaianasondt 115ea (Wwaduseaim wse
Neuron) d1uauihsealuauesmudidmnuinnuasiinisdeuserusgiunning auosyuedds
annsanaldinduneufinmesifinisusuiaies (Adaptive) laiifuidadu (Nonlinear) uaz
aukuurEY (Paralle) lumsauadnnisnisiauniuiuvesiseuluaues n1sAuInLds
Thseafumsmuniidsunuuinannsauresalsmyedtules (8101 a3ed3 2559)

lasstgdszamieulagninunyssendldlunisne nsaldauysnneg neenidy
e wazanninen wu iy divih msseive agneu wazseiuihlusafiuth degrauited
1Hlasavnsuszamiionlunismeinsal uansléfanisnsie-3 uazseazidoafioafunsly

Uyayusshvganunsadnuiiisinlannunaiuyuingsau (Review articles) wanslun1snan 6-4

dl U ! a v dl 1 = 6 ! aa Aa
f1319 6-3 G]’J@EJN\‘]'WU’J%EJVII%}I?WNGU’]81]33?[114L‘VIEJ&JI‘LJﬂ’]i‘WEJ’]ﬂiﬂN]’JLL‘UiGﬂQ"’] NNYFAUBHINY

WALENNINEN
fiauds AsAnEIARILIN
sesfuthlugrafiunh Hipni et al,, 2013; Unes et al,, 2015; Li et al,, 2016
ANTILLNY LLAZNITANYTELY Goyal et al,, 2014, Karimi et al., 2016; Guglu et al., 2017
ﬁmu—ﬁwh Talei et al., 2013; Darras et al,, 2015; Londhe et al., 2015;
Chithra&Thampi, 2016
AENOU Demirci and Baltaci, 2013; GUner and Yumuk, 2014,
Demirci et al., 2015; Droppo&Krishnappan, 2016; Talebi et
al., 2016
13;'11/1"1 Cigizoglu, 2003; Huang et al., 2004; Nourani et al., 2012,
Ashrafi et al,, 2017
éﬁ’uw%’m?‘imﬁ’mmmwﬁw Ay, 2010; Akkoyunlu et al., 2011; Ay & Kisi, 2011; Ay & Kisi,
2012; Ay & Kisi, 2013a; Ay & Kisi, 2013b; Kisi & Ay, 2013,
Ay, 2014; Ay & Kisi, 2014; Chang et al,, 2014, Alizadeh
&Kavianpour, 2015; Khan &Valeo, 2015; Ay & Kisi, 2017
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A1399 6-4 unANBBINsAnw g liUg1UsERvg iU un eI

o o/ d' ¢
A19UN UNANUUTNSSAY

1 Maier and Dandy, 1996

Mi et al., 2004

Chau, 2006

Cherkassy et al., 2006

Maier et al., 2010

Nourani et al., 2014

Yaseen et al., 2015

(oo 2 NN I @ W I © ;I ~ N IR CA B B V)

Afan et al,, 2016

3. manudeyaiuileglddumesidaveassnds (internet of Things: 10T)

N A a s & v ' v v v = d' 1w v
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¥

Toyarunalugiverinundiassikaratuanunisuinisdanisia (Adamala 2017) feg1anisld
nuBunesidnvesasinadlunuiuiiiifsl

- WulwesuarsruuAnn1uonludld (Automated sensor and monitoring

! < ot S v 2 v @ a
systems) 1 i@uweslussuurausemunldinudeyadiudsgiiennia Wy

Y A

gaunl Seduateniing Auiian Audu) Jeyaily (WU AMGIRURY
w1nveslu) Toyaiu (Wu aurulufAy §031n133%) Fallauseidenids
vee v oa A S v S & v I 3 & o
narlafeszauIuinieundl Yeyamiulaaniguigesinaidaiuisaiily
Uszananawuuisgalniuagldamuauszuuliingnlud@la

- deyagimaniviedeyaiBeitui (Geospatial  data) Lludeyaiinulaain
sda &

gunsal 1w Tnsdwidletie wiaduiwesnfnAsuueueania (Space borne or

=

air bome  sensors) LeldmuuaiumiaifvesanIUNNLaERIANTe
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6.3.1 UNUMYBINATY
nasgiianudrdyedrsuntunisatvayunisidaudeyasuiaivg lusiusn
U585M1BUR Barack Obama Idauslifimsiaundsdeyaniassuivssvvuiiel il
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W Avledludnvueadiendanu datagov  ieweunsteya wwu Liuled data.go.jpred

v A

UszinagUu wonloannUszwmelungu G-8  wda SldnuatsUssimaiiiuaieiunissisy

[

IHEWNIToYaN1AST (National Academy of Engineering 2014) fiauanslumsned 6-5 Favziiiu
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1979940 6-5 ‘lJiSLﬂVI‘U’EN?J’EJHﬁ‘UU’]@I%QJ}VIWU'JEN’]U?EIUUiZLV]ﬁGﬂQs] bNELLNG

(National Academy of Engineering 2014)

Countries AG Cl INF NRG FIN ENV MED JUS GOV LAW EMP 5SEC S&T EDU SOC TO TR

Argenting v v oo v v
Austria v v v W
Australia S A
Belgium v v v

Brazil .

Canada o

" Ed E¥ E!
<
<
'l\
B4 EY B
<
K

Chile

Costa Rico v

B Y Bl B

France ¥

K
4 E¥M BE¥ E¥ RN
R

Germany v

<,
=
<
K
O IR
<,

Greaca ¥
India v v o

Italy v

< B < B ~

Kenyao v v

B . B %

Moldova

S EN ESN EW
.

Morocco v

The Mathardands

S E¥ EY E°

Maw Zealand v A A

<
<,
{"

Portugal o v

Russia

= 5 Bt X

Singapore v ¥
Spain

Switzerland

~ il S EEE %

United Kingdom

BN R
= < B <

United States v v ¥ v v v

B9 EY Et
<
<
<

Y EY EY E9 &

Uruguay v v v v

Mote: Agriculiure [AG), climate and weather [CLl], infrastructure IMF], energy [MRG], finance and economy (FIN),
environment ([ENV], health (MED], crime and justice (JUS], government and policy (GOV), law [LAW], jobs and employment
(EMP), public safety and sacurity [SEC], science and technology (S&T), education [EDU), sociaty and cultura [SOC), fourism
(TO), and transporfation [TR).
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- aavszrvu Asddeyaluld Wauinisseusnisloteya TianuAnuiu
Neafuteyauaz nszuIuNs awnsindulavewmuiesnnnisidteya
- AeNYU MTTgnuteyavesianTIuiadunaugUluuInsgIulad

msimualy warsudleduniadiudug Tunisaiiunis

6.4 ajunan1sAneuasdalauawu
6.4.1 a3UNan1sANED
Toyavuiatugdineaduiglamednuae 5 Usenis (5 Vs) laud Usunas (Volume)
AEa (Velocity) Aauvainvans (Variety) auindiedie (Veracity) wagAuAl (Value) (Mar
2014) Faddudeyaiiiaududouguioninuimauarsuuuvvesdeya dadu sy
foyaidlianusaliBuvuduiuld doddmaluladadiell iy msBouivennies (Machine

learning) YeyayrUsedws (Artificial Intelligence: Al) mﬁaﬁaga (Data mining) eteldnds

<9

Toya alvayunNITIATIEtayalInatguLaidnvuzuanasiulasivunauinlaegng

Y 9

avLdnlunanduEy

a s v
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Y
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T5UUU TASIE519 WaENISM19IUYe9NSUSENaNaMlaunUaNaIve9Iaeldls Jn1sUSuUagy

Y

Y |
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unn 7

FIUTLUUNI5IANI5UT (Water management platform)

7.1 wudAe walulag wazinsaeiie

7.1.1 anuuungvasunanasy (platform)

(%
)=

AU UBILNaRWBIH (platform) dRsdl
- wnanWesu Aeannzuindeuiiusynausieasauag warvenduisuesszuy
ABUTLABSTTUUNT
- WHAaRNEsY UU1BHe N1TVN9IUTINAUVES Hardware  (815AKIS) 150
Software (aWAKI3F)
- wwaevesu Wuserlduiiviessauailagiildilugudmivueundiady
(Application) 30 N13UINT ALY
- uwaevesuluanalulad 1wy application platform
«  uwnanwesuluigegsia wu Airbnn Uber Alibaba
. unaanesulus Social media LU facebook line instragram
.« uwnanveduludasmsianini Wy mhenuuimsiamsiissning
Uszinaduuazglsy AFendn China Europe Water Platform (CEWP)

Aedilag EU

nalaeasy unannesuludiousdevsedinats Tunsdnnisdewineg ladenuies
d13U water management platform Tuaufnwiil yatululumamatia/malulaginiunlgiu

ASUSTTNSNENNTUN B LMAANITUSERIAUT MIoN5IUNBe 19t UsEaNS AN

7.1.2 23AUsENaUvIULNAAN DI
1. wwaanesuluBanalulad
wwanvesululanalulad fAograru uwannasuwaUnaiadu (application
platform) Usznausieansawis(hardware) seuudUsn1s (an  operating  system) uas
Tsunsuuszauaudildnsnaiddmsunssuaumsianiza  particular  process) wie

Lulpsluswalwes(microprocessor)

132



Tassmsnsaduayuivuafidniensisenasuinnssy wazivuaulauietunasunieldlassmsidedugjiunisudmsdanisin

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

g15au35(hardware)

TUsunsuUszanuey lulaslusiwaiwas(microprocessor)

SUN 7-1 ssAusznauvRsLwanesuLaUnaATY (application platform)

Y

fis:Platform Technology Meaning . 2018https://www.youtube.com/watch?v=ovDKLrFtiQ8

Hardware Digital Platform Usenaugie

1)

2)

Emerging Mobile Digital Platform

unannosufdvaindeudl (Emerging Mobile Digital Platform) Usznaudae
Cell phones, Jonoaunsninuy smartphones, Net book, tablet
gUnsalmanillddmiumsdsinudeya (Data Transmission)n1suiesiiu (web
surfing) Buia (email) LazANUEIWNTAlUNTAUNUA (im capabilities)

Grid Computing
\Jeusenouiinmefszeglnamaniimaniiinfuiedeeifoaiiosauwdanis
Uszanana wazadugeinonfinmediatiou sauvis WWunsuszndaduu

AL ILAYAIUARDIF
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|}
s

212201

=
ak
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ﬂ;l

[ §

R
Qy -
Grid Computing

3‘1.]‘17; 7-2Grid Computing

fisn:Platform Technology Meaning . 2018 https://www.youtube.com/watch?v=ovDKLrFtiQ8

3)  Virtualization syuuABNNIRBSIATDU

Virtualization  fawmaluladfivhaugienisléinaluladuvildneufinmes
A30andnuIowsetutTeiAdonien IHa1u1505911010159191 Y04
Aeufiamesnvane 4 indeno1ly Tnsanunsofurenduas nie Application
Tusunannn 9 viieaunsasussuuuuinisvaie q 6 Tviaundeaudula
faudagagauas Platform  Anu szuupsuiivmesialioutisanduny uaz
Furuedeadsnied vildsendasuuszanasutisedne suyaains
WAz A e

Virtualized Server
Architecture

5U# 7-3 Grid Virtualization
ct7'l|3,ﬂ:ChanakanBudrak ,2019

https://blog.openlandscape.cloud/virtualization-%E0%B8%84%E0%B8%B7%E0%B8%AD/
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Cloud Computing

Cloud Computing \Juszuurenfiumesuuisivg fldlunsuszananauas
Audeyadiuumnn Taedldnuliifesiafsszuuaeufinaesliiddnenu uamn
THruludaiideanislddensdendefiuszuu Cloud Computing Hudumediiia
Tumsieusedusruunionisldsusiiu Cloud WJun1sideusedugud
Yoyaneuiaineivie Data Center vasffliuins Jegudieyanouiinnoiogniels
sruUfifinpsgiusazaNUasnfueeain
Cloud Computing wusnmunstEaule 3 Ussiande

- Infrastructure as a Service (laaS) Wulassassiiugrumilouiuszuy

o v
% ]

AoNTIMEIAD TVantheUszanana ssuua3eve waziiundaiudeyalild
U

- Platform as a Service (PaaS) WWumsldaunerfuunannessinne wwu n1s
o & a & A a < & v
Nauukeunaindunssluuisleunaintu Wuau

- Software as a Service (SaaS) un1sldaumesiugendunis fanglaszuu
sawAlulad Cloud Computing wdeeNALISIANIZAIU LU FONALITNIY
Uyt wevldwisnisuimednnislsawsy uazdug Gedndudmsugsiausaam

199 Toleianu

g‘d‘ﬁ 7-4Cloud Computing

ﬁm:admin]!\/\ay, 2017 http://dccloud.csloxinfo.com/th/wecloud01/
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nsUssarakuveealnluiln (Autonomic Computing)
nsUszananauuuaslalulla (Autonomic Computing) Ao NITHAUITEUU

Aoufinasfiaunsafivuaainwiaueniaiinainudens  Wauiwdly

Toranaatun1sinulamenueuwarJeeiunuednnguninaieuen fegiagu

gandlasUesnulisauss Apple way Microsoft Aln15eULAnsnLULR

High Performance, Power-Saving Processors
TWswawesuseAvinngauazUsendandsnu laun Wswaweswuuiafnes
Judfignatewnu (Multi-Core)iJun1s5amunulszaianaveniaslssuianana
(CPU) st 2 faauluidndasfumeluwnunansvesitioUssanananans wienan
Igrndunssinanssdavesmheyszinananans vansauesluidea iy deasviili

SEUUNSUSEUIANATINATY

Multi-core Processor

] I [
_—.‘-..A'-u—
Bus Interfsce -‘/

L hips Baosirslaiy

5UN 7-5 Wswawesuuuladines

fun: sadned
https://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%B1%E0%B8%A5%E0%B8%95%E0%B8%BA
%E0%B8%84%E0%B8%ADY%E0%B8%A3%E0%B9%8C

2. uwanWasusanAwas
Web Service flasguuganswisNoanuudieativayunisuanudsudoyariu
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FERINLATBIABUNILABINIUISUULATIBUNY IﬂHWﬂqﬂqﬂiﬂuﬂqimﬂmaﬁ@ﬁq553‘1/“']\‘1Lﬂi'&]\i

136



Tassmsnsatiuayuivuafidnanisisenazuinnssy wazdmusuleuiesduindeunieldlasinsideduseitunsudmsdanisin

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

a s I sa aa s ANy Y a v P a s
ADUNUMBDT AB XML  LIULGBTITUDUND TN V]i?j@ﬁU']EJETJLLUUGUQEJUaVILﬂi@ﬁﬂ@uwr‘]l’ﬁai

Uszananale

wmsguvioweluladiiieadestiu Web Services Usgnausng
. XML (eXtensible Markup Language)
. SOAP (Simple Object Access Protocol)
. WSDL (Web Services Description Language )

. UDDI (Universal Description, Discovery and Integration )

lu Platform  Usgnaumieg seuudfuinis, Wiwnsuuseaiuaussuunouiimes
waglulaslwsiwalees 39 Microchip vesppuiamesidlunsinaumensingluneninmesnld
sruuUURnseanaiu Aeedl Platform fisneiuly

1. Hardware (8759475)

a

Hardware  (813nua%) Aoiedosiio 1adesdng Fudin wazgunsninig 4 4
aunsanediu wasdudesld lussuunsufinmes s1sauas muneds Judiunie
gunsaiing 9 fivsznevfutuduedoweuiinmes sawdsqunsalrernwing 4 fe
AI0Y1NTDITITANIT LTU
CPU, RAM, Display adapter, Hard disk, Chipsets, Mainboard, Power supply,
Monitor, Keyboard, Mouse, Modem, Router, Hub, Lﬂ%adﬂmﬁ, Flash drive, Card
reader, Sound card, Air card, Optical drive, USB Port uas angsieidexdayaio
UszLanengs Dusu

[

g19aUa awnsoulseennudnYaEnsYnuld ¢ e feil
- viheiuteya Input Unit
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1 < v o
. MYNUTDYAF138Y Secondary Storage
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o

gsawaslianunsavihuldmediies uidesodeynds nselusunsusig q Tuns
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9
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Uil 7-6Hardware (815135

i https://mindphp.com/@jﬁa/YB—ﬁ86313/4046—What—is—hardware.htmL

2. Software (wowsikas)
Software (wendw3) vueds Faduselils wedliviu loswnduyadds
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yhald uasdinnsmuaudrdutunounisvhauresgunsaiingg flog
Tuszuuvesdesnoufiamesld sovlduasssuuilédiu 1wy Windows
DOS 0S/2 UNIX 1Jugiu

TUsunsusEUU System Software 31 2 Uszuan dall

o TWsunsuiharumisfuaunu Control Programs tulusunsy
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Ao w

Nd1Agy e 19U Supervisor lagaginisinnisaiunulag
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AouRILADS 1ne Supervisor  agvwntifilunisuszaIuuY
TWsunsumuauszuy laewlefinmsiFenldnneldssuuufianng
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£4 Supervisor IﬂsLLﬂimﬂa‘Uﬂumusuﬂ Resource  Control
Programs tHulusunsufiinnsasiaaeudefinnaislnewniidenin
warwezlslulusunsuiazuansdolinnainliliy
o  szuulfuinisvedhulasnauiiames Microcomputer Operating
System Hulusunsufifidnwazianizliaiuisoasdiy
szuuU{UANsle vy windows  Aaslusunsudinsuves
windows  iiusEuuUFTRnNg awsouvseudnuanis
vhau Tnsanansautsls 5 dnwae dail
syuuUfiinsdmiuiadesnouiimesuuu Stand  alone
duszvuliRnsilddmiuniesreuiiamesiifluuain
v30 notebook Aifimshaulagliidensetugunsallagves
\n3esmeuimeudedmninsdenandumesidnfaziFen
#2330 Client Operating System 1% Windows XP, MS-
DOS, Mac OS 1dugiu
55UUUHURANIUUUHS Embedded Operating System 184
syuuUFURmsiumdeuiuniesreninmefasiniaAulily
s Tngagfimmdiitiessnnuazanunsnteutoyaiiulalag
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gunsafBuld Wy wndesUiuwes s
syuuUfiAnisuuaiesneuiumeuualvg wanefunis
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Wluldiuszuuyfofniseneqles wu windows Wudu
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rivaldimaulana29@gmail.com
Microsoft’ (-w‘ i' -
WlndOWS - \ Linux
N omw -
- ' 4 ‘.‘
MICROSOFT, Mzrosct X b ’ 1 .(
WINDOWS -85 IndOWS 2 o G E \RJ

A i
', 1D  anozgip ubuntu
[ P -
Wmdows? :
Windows Vista Macintosh

redHat

fhagseaAkITTEIY
Ul 7-7 szuuUianig
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o waviauszynd (Application Software) wonuaiUszgnd \uynddsi
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geAwITUsEynd wiandu 2 Ussiande 1. wewdnsdmivauinly

W wevliuiiiaueiny worldusindedeasuazidfedoya uay 2.

gewAuIfdmiuuawzi 1wy Tsunsudmiuamuaiaiesdninag

dmsuroniwisUszendvialy anansauvdlfidu 6 Yssian dil

O %aWﬁm%ﬁfﬂmig’m%aga Database Management Software
\Durerldurffldlunsinfugiudeya a¥regiudoya lagly
grudoyafairsmseinagld Weunsuildlunsairegudoyadl
UANIY 1Y Microsoft Access, Foxbase, Paradox, Dbase

o  saWAwIsUsTInanas Word Processing Software tHulusunsy
ldlunsiiin au uily unsnansns U uRuQRsULUUANSY
aslwenans ienaisiiatsnumuanudenisvesgldaula
fog19lUsIATULYU Adobe  Indesign, Pladao  Office
CorelDraw ,OpenOffice  ,WordPerfect  ,Microsoft Office
Word

o wewWAlHINIAIIIN Caculation Software \ulusunsaildly

nsAuIUA1aungldaeensiagldlunsAuiutug fAees
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TUsunsu 1u OpenOffice Cale 1Julusunsuyn Pladao Office,
Microsoft Office Excel

o  wevldurfiiaueteya Presentation Software 1ulUsunsuily
Tun1sunauesuriIupsufiomes Tusunsuiidenld 1o
Microsoft Office PowerPoint , Pladao Office ,OpenOffice
Impress

o #@anALITNIAunIINAinuazTafilify Graphics and
Multimedia Software 1fulusunsuiidrelunmsdanissunimuas
Filalagaiunsadaseialelaaiuisadaiseguaimliiaiiy
aould sendusinenld Wy Adobe Photoshop, VideoPad
Video Editor, OBS Studio Wudu

o werdwsnsldruuwsuleiuaznsiinsedeans Web Site and
Communications Software 1Julusunsuildlunisinsedoans
NuaSetneBuwmesiin WUswnsufiteuldiu wu WWswnsuiildly

1 < [ =3 ¢ @ v
A1TNBDILIU IU?LLﬂiﬂJﬂWiﬁ]ﬂﬂ’]’iLLﬁ%@LLﬁL’JUl‘UGI Wusu

L

) &4

g |
(20
|
l(g_

AVG
-“Uumuu g -
a = sain
=374 R — F-Secure

.
T R m ! @ @

i 1 L3 « €
EULmulaﬂawaamamaTUmn‘mejanmUmemm

g‘tl‘ﬁ 7-8 anwisUseend (Application Software)
ﬁm:https://mindphp.com/UVlm'm/Z12—network/5702—application—soﬁware.htmL
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7.1.3 g’mizuum‘sﬁ'ﬂmiﬁ’l (Water management platform)

1%
[ o

Joyaruinludeyaniiogidudiuiunnnue nsgageglunmiienusigg daunis

Y

Y % v

taluladfivtuadoduildifiousmsdanisdoyamdnd azvildnisuinisianisinia
Usgandnngagn

giusruumsdanii vieunanwesudmunisdansdeyanisdnuin wiseenidu
3 939fe (1) nMsidayaidn (2) NsTIuTiNkarInseideya way (3Msanaunisidaudeya

1. msddayaidn

o¥

'
v = 1 1 a U 1

n1sirdeyaniiutndAy ey 1y gaumgll seduiiv1 YTunandidu Faldann

v Y 9 Y

a

sensors  auanfiiniiuszme lneildanyedeyalaiifeguiaine APl Falu APl viin

RESTUl Web APIs iilothlusimunlusunsusentwiladls uavazaindenisiiluiamndy
Mobile App Tnsnsihteyatnanldlaenisudasiidyndeoya (dataset) Tinglugu Web Laiile
(Web API) (Application Programming Interface) Wil ﬂ’]‘iﬁ’l%@;&ﬁiﬁagﬂugmwu API 22g/TvAUN
Toyaluldladny

2. MITUTILasAlATIzidaya

devdoyaduiduniviuunanresudmiviafuioyaunds Judoludonns
Usudey vieuvasdeyalieglusuuuuiidesnisielflududely deyamani aveglu 2
sULUURAD Time series data wag Digital data Ingldia3esile Math engine dndeyalvidungu
pafguszasdnisnuldun ndy Management Wudeyafiaziirlldlunisuimsdnnisih nau
Al engine N&y Big data analysis kazngu Alarm engine ﬁgﬂﬁmiﬁﬁayjaLﬁdﬁﬁlﬂi{f’azﬁuagﬁu
AnuaILIRIHANSIATIERRDINS

3. mshamunsidanudaya

i uannsaihdoyamanilulifinseinoulanduazsosenld fléamanns
Y3INsToyadnvane s Ynteya Lnanunsddeussanuiuilyd (User Interface) L 13y

lo@ hoUNaLATY

uanan ludrmvosondufldlunisumsdanisd 1hud sendursnidmsy
n3nENTI (water resources free software) gansuaidnumet asnsaldldlaglisniuged
Tuounauaglafidlddne vendursindrdldsunisaduayuananisuruialnguasngs
fninermans dnsusudgediane uazilasimsitouasddiuinifeitosunnineg sewsduwads
dmdunineinsindidenld Wy ssuvansaumnannagienans (Geographical  Information

Systems), QGIS (g318azidenlunIAHLIN)
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7.2 NUMINULUIELAZLAUITUIYITZTAUUIUIIA
7.2.1 Wleurgluszavaina
1. 29AnsauUszY19@ (UN)
dmuuwnAnnsianneged i nenUsenasndnesimsanusyand (UN)
IfaanAsuyamunensiaunfidsdu (Sustainable Development Goals : SDGs) Tudl a.a.
2015 59w 17 wWhmune wazUszmalvgtanlddunseufianismsiaundnuuaziasegialu
seeziian 15 U Tuaaal a.e. 2016-2030 (w.A. 2559-2573) Iagailunuliaenndasiuyn

Wy dsanslugun 7-9

NO ; ER G000 HEALTH QUALITY GENDER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY

DEGENT WORK AND i REDUCED
ECONOMIC GROWTH INEQUALITIES

19 o [ qg s 16 s | 17 pansies
S
L 1

<D ©

gﬂﬁ 79 WwnemswaunfidsBy (Sustainable Development Goals : SDGs)

[
v v
an
THE GLOBAL GOALS

For Sustainatbe Deswlopment

YOIDIANITANUIZV IR (UN)
Fia: https://www.un.or.th/globalgoals/th/the-goals/

(%

AusuLdInuefng1999iun1sUSIISINN15Un bawn wvuned 6 n153nn15Un

granakavauIfiua wWivined 11 Wesakasdugiuvesyuwdndstu (mstesiudwialuiunies)

d' v A N a
wazilmuned 13 ﬂ'ﬁi‘Ull’E]ﬂ'ﬁLUaEJULLTJaQﬁﬂWWQN’EﬂﬂWﬂ

2. Organisation for Economic Co-operation and Development
(OECD) (2561)

OECD (2561) nannd waluladfinealun1anisinens Lasn1aoImis IuuseLaud

CY v

WnannafuAITavrTIUTINToyakazd wasUN T AIN I wenaInt Msidawnanneasy
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1ASUAIUALAINDEINUINAINAITITID B USRI ANTY hazn1sidausninuvinlwdnna

wonndladuuazusnstmiivanatswnyanalsegwionios

3. IWRM
a (% %’ IS N Ao w
N1IUIMTIANITUT Unsidagullasangy 2 Usenis
- sImImIneInstwuuysanTg (IWRM) uenmileainlassaineiiugiu la
U WUIAALT IR ABUAUNIITIAY UTEANTAMNMIUATYSN kag
AN UYRITEULTIAN RNl ey
=

- mathwalulaginldieatiuayunisdnnisun wu msldinsdwideds n1sld

NUBUYDSLIN

7.2.2 ulgurglusnalsema
1. Uszwnaldndu
Tugunsusmsdnnisiwessanaldntu Tewiuldtmunlasimnistamnlasaiig
fugunuunnnsalaailugied 2560-2567 aelulasanst Yseidiuludemsnensiuay
anmwandeumad lasumsinsusulnluniduilssfuddyreimsimunioudlodam
yosUsemalutiagiiu Tngldauamu 8.3 Wuduvleganss lnedinguszasdiiiodnnsludos

N33Vl N1stesiuinig waslassassnugIuneITaeiui

N3IANITUNSIRs YIRS TEIMAlAN T
N3ENIINATEFAIALNTZNTIINeFansLazsinaluladuasuszsinalaniy (The
Ministry of Economic Affairs and the Ministry of Science and Technology) lélauslasinis

' [ «

FUAUNBNITUINTIANTUITAT UL VRINTHAIUIUIANTTY LBRRILIAEIMNTTUNITIANTTUN
gaasezlunialavedlaniu wrufinalingussafiiosIusIneIinInIadvINgg nuIeeuy
Viosdu wargRaIMNIINANNeLITINgIUNtuAsdmSUgnaunssufiAsuddlailuldaniy
nould lngldiiudl Tainan, Kaohsiung uag Pingtung tudiufiandnlulasens ndsainadnilunis

% a 1Y) aal A4 o a ] = &
wazdinsnTvaeukarysuUTIsnstediiunisrelulununatazinautadu 4 lulasansi

= v L dil
Huwuau 6 lasenisvan sail
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g
5 B
]
e
Ba
&2
S 2
£

L1
Y
prl -]
g2
E‘w
£

w

=

1. Research

2. Smart Reservoir Management [Mudan
Reservoir)

Southern Region Water Resources Office

3. Dynamic Underground Water Management
Kaohsiung City Administration

4. Smart Flood Control Platform
Tainan City Administration

5. Irrigation Management

Southern Region Water Resources Office

5UN 7-10  MsuTmsdnnsungaaservesnsimuuinnssy

Weawgnamnssun1sinnisutdnserlunalaveslsiviu

flan: water technology industry in southern taiwan- Export.gov,

https://build.export.gov > build » idcplg

Ausumaluladd s ukkuNITRRUISZUUTANNTUNSAS 8y wlseantdu

1.

6.

ANSIVY AT

2. msdamsenafuingaases

3. MssansinldauwuUlaudn
a.
5

wnannesuAIUANLIINSIRT UL

. NNSIANSTAUTETNIUDIRSBY

MIIANTONEMNTINARIL

v @

drusuanundaulusrumaluladvesldntu wuseandu 3 sy Town seeunaun

[y LK%

wAlulad / HARAU STaumaIiaumalulad / nansiue wazseaundsbulasuniswmun
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2. UszmAdeAlus

TuT 2016 Usuinadenlus Sademaeanu Government Technology  Agency
(GovTech) ilupsAnsdasznungyane (Statutory board) melddainnsensnsnmsdeasuay
a1sauwma (Ministry of Communications and Information) Snthilfiendndunsiuasuulas
NIRRT tUNIATY wazvihuTiniunignuniasgluntsatdvayy el wagliuinisseuy
Paviaditaudaensusiluduyarauarluniagsia

N13897UV89 GovTechuualu 6 fAufe Agency IT, Governance, Cyber Security,

Infrastructure, Digital Service Wag Smart National Application

NudAyeIngy laun
1. 98UV smart city uaghumaien1siiuuseansnmueailias

v

2. deasnneluladuarlassaiefiiva weundindu waznislviuinisuesisuna
fdviauazninginssufiswiulisesse eusslovideniaenyu uas
Uiz

3. msadanuamaiiedaatuanudilanazanusauflefuaalss vy
GovTechwathmnglumadugindumaluladiivssondldlussunadnlus

wagyjeiulunmsliuinsussavuegaduinsdudldanundanumainane

GovTech¥smsaufunisanuduiiieatesiusumaluladdmiu Smart Nation
Tne GovTechifunthoswdtviniiiflunisquaduunanefuduidomvsaiuled (Content
Website Platforms; CWP) uagszuunisuaniUasu APl (AP| Exchange: APEX) s1aii CWP Sudin
Huunanvefuleans (Platform Hosting) dwduiiemitagldsmfuluivledvesizuia aens
advayunhenuaIAsgIuNsguaUsulTsULUULRzUsTaun salves i iuledueininsy
Cwp viwhitafrsanmndouiivasadodmiumsimuivlsdlasairaunanrlosuiiden
ffuns Tmnuanansngs uazfimsmuauauasnsts Gayavensiuifuinsguiaunsotiluly
a0 iuledld wnamosud Prelissuiaiqudnardlumsuimsianmaiuledfussydoyadlsl
\ummiduriuszuunanad (Cloud) FaazsiliAnamazann amnuasade Tininenslioeis

1 1 < Ly < 13 v Y o 1
AuA1 I lunmsiamduled wavdsendadsunuainnisusendasevunn (Economy of Scale)

=

YUEN APEX FalASUNITWAIUITINAUINNUUILIIY GovTechsruilafiu

% .. . ~ o Y A g s o [ a [
N3¥NT39N13AST (Ministry of Finance) wevimtfduunannesudmsunsuanasuteys
$3u (Data-sharing) szninaiieanunasgeng q webinsuusiudoyaduliegazanuay

Uaansiy #1un1sly (Application Programming Interfaces: APls) lngnisuanilfgudayaningn?
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wldFunismsaaeu uaslissuunisdamsanuuaeadudiniu APls Bnvia APEX dataeliinig
deleudoyaszning Frontend wdeduiiuandideasisusdusudnuaivenivled 1wy
Buwesidn AU diu Backend %30 szuudanisiivlednielu wu Sumsuin 1Jusu

n5ldsEUU APEX agdielimheanuniasy anunsadanisuasauateya APls 59U
1514 sudeyaludnuaziSualn (Real-time) Wiethdoyadananunyszaananisldavly
amsuazadnisliiu dwaliausosuusayadeyaldegsieFomsanugiuuuuazaiy
Fosnsldau oo APEX  dailudruniivedasiaireiiugruduudnndinduly Government
Stack Technology (SGTS) Fuduunanesunarafislimizerussnmsansoilladisuas

Wnwennaintuvenuedls lelimnegiugldnuldegiiwmsaa

111 MeunIAsgaRlUsTEAsUN35U8991n OpenGov Recognition of Excellence Uszdny

2561 https://www2.opdc.go.th/uploads/files/2561/Sum_Doc7861.pdf (p. 16-17)

3. UsywmAdu

o

INWNUNTNYINTUNIIIR T 2553-2573 n1elANTensHmNInegINTUIMMaIsITsy

1% '
¥

Uszanwuiu Suiileuslugunineinsii Tnedssmaleuienisldssuuusmaniweinsing
Lﬁﬁm’mﬁqm (Strictest Water Resources Management System) fingUszasa 3 Fufisenin
Buune 3 18 (tree red lines) il manenseunau 3 duldud Fumslimiweansd fu
UseAnBnnslih wasdumsauauuaniazynai

FusmuatmneUnumslddiiiouilnaiomneg 700,000 drugnuiariums
aelu®l 2573 dmsuitihmanglududssansninmslddh Fudmualinirgramnasuan
USunaunisldinas Imsﬁmum"lﬁmﬂ%’ﬁwLﬁ@NSMﬁUé’W@ﬁWﬂﬁN@M 10,000 neudadldin
duduliesndn 40m3 warldiinsldhwaussmuiiensinunsedraiusdns nmanniu dau
Wmsnesuniseueuuanmeniai wwdesiimsuitinuamnmihaenedesunmnintily
fuTinnnindosas 95 melud 2573

Mnulevisduiivesdu iliduiinsduadunislfinaluladnisusendntrdug
1Nty wonanil sudsniunishasruunisdaassinsesuea areszuvanslunineinsii

LLﬁsUg’ngﬁmﬁ’] (aquastrategy, 2016)
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7.2.3 eideiineataddudnsUszme

UszimaAdealus

nhgnuiunalulagvesiguiadenlus (GovTech) neladtinuiansguunsves
Z9AlUs 119719038 EnOS™ 1udnnmuarWaunszuumiuaun1sinnisgunsal Govlechuas
spuuiudaya (DECADA)

EnOS™ Y2u¥guradealusiseinunlagiuild 0T luszuudinea lny EnOS™
JounFen seUUUURNS loT Andeulden taelvimisanuvesiy annsadrdeya loT Taens
thiddeya loT Tuguuuudeyavaslufiiudeya

feUszavamvesiiiuteya loT  Yagliivmiteausingg annsaviinsiese

Poya nswensalnsUTulivangay uasiauiavuesarIuANaINNIANTSYINIUYeY EnOS™

i - el
P ——

ECMWF HiRes & Ensemble
S NOAA GFS, IBM TWG, Met Office UM Dynamic Downscaling
EnWeath 1 i Data Assimilation
nvveather NCAR, DTU, Tsinghua Uni, IBM Ensemble

In-House NWP FC

Downscaling/DA/ENS

Statistical Model
.—- Big Data

Tree Based Model Ensemble ‘ De eng earning
. Deep Neural Network - =

E‘Uﬁ 7-11 SEUUMSTNUYDINITNYINTAIDINNA

.
fin; https://envision-digital.com/

Tuilagtu Vssmedsaldsfimsdanisgiussuudu fisrldlumsuimsdanis
fituaste Taeldlusunsy Enweathenduszuunisweinsaionniadslinaniswensalseniy
awBoaludeiiu 1x1 . wararwanBendan 15 uid seuuiifussuuiihdyaussivg
(Artificial Intelligence) wagm3iFeuiuaan3es (Machine learning) 1irunaelunisnensal fs
funeuiinandusuil 7-11 Sedamalfnrmnrugndedlumneinsaiguuasiienuanusafingd

nsngINsaloIN1ABeiIaY (Numerical weather prediction: NWP) slawanslugun 7-12
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EnWeather: AloT Defined Weather as a Service

Satellites OFS GLFC 30 Party NWP Input
EC/GFE LIRS

UM 7-12 nsyuiumsvinnuvesEnWeather

EnWeather: Inflow and Reservoir Level FC

& Envision
"3 Party Model data [EC/GFS/UMAIEM)

EnWeather Modeling

Dawnscale ENS

EnWeather Algorithm

ML3_ Evaluation

5UN 7-1352UUn15nensale1nIA EnWeather
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Power of Machine Learning for Rainfall Forecast

_ Hit Rale. . Threat Score 72-hour evaluation
&

PO VAR

False Alarm Accuracy

- n FRAA [ 5N o Vot
: ‘L'(‘N "NC\\ ;l /\le :
v

ETS

“/\W\/\/\/\vm S

Visualization

JUN 7-14 Usg@nSnmaesseuunsngnsalonia EnWeather lSguiiteuiu NWP

Uszmnaldniu

Useinalaniu dgiuseuun1suinsdnnisinuld lnegiuseuunisdnnisyl &

6§ ¥

nszuIumsinauwdseenilu 3 93sfe (1) msthdeyadn (2) n1ssiunukarlinsizideya

waz (3) M3faunsidaudeya aagy 7-15

User Interface Web UI Mobile APP Desktop computer APP
Third Party : . . Water Level Decision support
B i lien 2D inundation analysis R/ Matlab system

Data Provider RESTful Web Service API for Data Read (Open data interface)

|

1

1

) 1

Al Engine Big Data Analysis Alarm Engine |

1

i 1
Data Analysis <
And Store Math Engine :
1
1
1
1
1
1

Time Series Data Storage Digital Data Filter

Data Feed RESTFul Web Service API for Data Write (Open data interface)

evices
( | [ water Precip Pump :
- EL L EL
, 16

3UN 7-15n5807uMsvnauYegIusruunsianisi

ﬁm:SensLink
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Usgmeldniufianuinvdilunsuimsdanismineansirludu (1) glusduszgunens
AUt Reservoir sluicing tunnel  (2) msmsaaaoumstleafiufefivh (Disaster prevention
monitoring) (3) n3Usifiuaudaenievesrafiun Reservoir safety assessment (4) 113
lsifaRecycled water (5) nsvadatin Water treatment uae (6) mﬁmmiﬁwamwwamm
(Smart water management) 7lugaisiudRayvosUszina

Improve agricultural water efficiency

-Smart irrigation system
~ Smartirrigation management | IOT water gate |

Ultrasonic
measure
gate opening

Solar IOT water gate :
Smart management-

The environmental humidity
determines the timing of the gate
Green and low-carbon demand-
The switch gate can achieve zero

¥ carbon emission
IOT technology application-
o Report back monitoring environment

and water gate status

wai

Source : TSMC news

sUi7-16 maifanisgAmamnisliiluniamainens
fln:Chien-Hsin, 2018
lun1s¥anstegawigaain (Smart  water management) dunealulad 10T
olatformdnuald Tunsdanisilaun nsdanisnisuszudainlunisiinisineas wnsede

Jaafutiviny  n1svinaeukarn1sIanNIseIRAULl

¢ (e )|
External data [ CPA ][ e ]

Internal data

J— OTf;,l;;bmgof?er merface |“~z~m” City/county ]
: {. resources >\ (Cowmeon ) (v
—u !.ﬁn B [ —— I[ - ]

T .

1
| I Smart water,
Smart control @ Smart network
&g | irrigation
( ﬁu (EREL Q

Multi-source smart control system Accurate irrigation water-saving management Tap water smart water network |
S = = roimnolion i {
MUlt-objective reservoir smart operation Promotion construction plan of accurate B EELS)

S8 e irrigation waler-saving management
Regional dynamic groundwaler operation

and management

Groundwater smart monitoring technology Smart ﬂODd Smar? Smart disclosure
management preventio = security
L. (me y (ER
Note: The red color is smart water O e gt
i il el Innigvative and smart consultin
9
= d:waiupmemuplan‘ L Smart flood prevention application services
R e o o el PTOMONON ConStruction pran of smart nood
resources smart management system and oo - prEVEREOn—— - — Basic cloud operation network for
water-saving technology water resource |0T sensing
The blue color is water resources 10T Smiart river management plan -

5UN 7-17 syuumsdanisiiegnevigyaatn 9w Chien-Hsin, 2018
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Smart irrigation water-saving

management
m@ RRRA

3UN 7-18 Mmsdanmsmsusendatlunsinnisinensegariyaain
#iun:Chien-Hsin, 2018

Smart flood prevention network

Low- id Wirel i ical fiber
m 3G/4G pc:ru'm e-area i esTi:::rmve Optical

e

3UN 7-19 1asetnedesiuiviued1anyaain
#an:Chien-Hsin, 2018
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Smart operation and management
of reservoirs

L]
 BARRAS - AR FARRRT 1B — | W'
Vision W SERNESHENEER BERE EDBS KN

B iE Ahit - : BRpY
AT - ENREA |

d' o v} 1 < ’oj 1
E‘U‘VI 7-20 ﬂﬁ‘ﬂ’]ﬁ‘NLLazﬂﬂi’ﬂﬂﬂﬁa’NLﬂuu’la‘éﬂ\i‘d’lfyﬁa’]ﬁ
731:Chien-Hsin, 2018

7.2.4 "uAneIudug
1. Software dwiuuimssanisi
Open source and public domain FREEWAT platform lotwusesaiazlaiuu
415130 vosunamesy FREEWAT dmsumsdnnimmineinsin Ussneuse
- TugamsUsznanadisiiiieruazmnlunisdavindoyatiuin
- iedesdledmiunsienieiinszviumsifienisaduayunisdanig
NINEINTIN

. nsUsEINaNaNEN IS LEUaNAIY

uwagmasy FREEWAT tililsgdu open source ifledufiumaidousiosswing QGIS
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2. WRM Platform
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SUN 7-21 wnunmnisivavesteyalulegdulnsdniieto
i :https://pacinst.org/publication/mwash-mobile-phone-applications-for-the-water-sanitation-

and-hygiene-sector/
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- lolowoa (10S)
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. uladlny (Windows Phone)
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«  Aulelea (webOS)

. 1ln (MeeGo)
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YOAINEY), SMS 1Tslanau, n1snovaustnluidsslanau (IVR) interactive voice responsela
13 I o = I = = < ' v | a
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TA59n13 MWASH: ueundiadulnsdwiflefed niunimiguidviauazavounds
1ay USAID Development Grants Program and Cisco Foundation (Mobile Phone
Applications for the Water, Sanitation, and Hygiene (WASH) Sector)

Tnsansinsdsiiiedodnsunisinunuuimssanisinsnidunisluiiudl ninaau
wiisvalan

MWASH: Mobile Phone Applications for the Water, Sanitation, and Hygiene

Sector
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Mobile Phone Solutions
in the Water, Sanitation, and Hygiene (WASH) Sector

3‘1117; 7-22 mWASH: Mobile Phone Applications for the Water, Sanitation,
and Hygiene Sector

‘17'im:https:// pacinst.org/wp-content/uploads/2012/05/mwash.pdf
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ﬁm:https://pacinst.org/wp—content/upLoads/ZO12/05/mwash.pdf
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Tasen1s FLOW yuvuluvuungaug s

lasenis FLOW  #nguszasArenisiivdeyalaensainyssyvuluiiuiiiie

q

A5739dULATUTELIUNAYIUN ToUA b INDYINIIUIIUAUNUIBIUITIVNNTNDNAI UL 99T AT UNg

Y

AIINADULINTY

Figure 6. Water for People using FLOW to interview a

community member in rural Honduras

Figure 8. Rural water system operator submits results from a
Source: Elias Assaf/Water For People £ 5 y P : z

sUl 7-23 Tasenns FLOW gvuluvuunaougsa
ﬁm:https://pacinst.org/wp—content/upLoads/ZO12/05/mvvash.pdf

sampling

Parameter
Point '

Boorgate  Loeriesfontein h2s positive

Dorp Loeriesfontein h2s negative

Municipal

offices Brandvlei ph

Municipal

ei ori
officas Brandvlei chlorine

Municipal

offices Brandvle| turbidity

Municipal

offices Brandvlei  conductivity

Figure 12. Calendar overview of daily test results
in Water Quality Manager (Android application)
Source: iCOMMS 2012

Ul 7-24 1nssms FLOW wuvulumuunsougsa
ﬁm:https://pacinst.org/wp—content/upLoads/ZO12/05/mvvash.pdf
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10,000 Ay
T — T g g ® T T . . | pesmd
P | e | S @) =t = I Ot ;j@i o
uuIAa 1 GOALS OECD wilile, i = g Tholand 40 2 % .
: o wigpomeis "SI gz tnation e wiow St 12 ulneigos Tt i wamesan Vegsrers
o : = 9 wWnTEemM T So— » 9 windmmatuiag
HuENIaNT i i ANAAAUTATIANT Y. vigmmaauinnssu wiad, fa
o Waamnea SRS Aunatiia Tuiuiihuang e (]
ST (Incubate Future (Develop Mega Sdence (Develop Targeted 2 !
Inmowatos) el Projects) Innovation Zones)  (DTive fechnology for
) Strategic Clusters) J | Community Economy)
1. msvisnnmdaud e || 4. asTad . saedu 7. MsWiannanan WIASIEs W 9. ANSdES WASSHLLTBY 10. Ms¥innInASHSAIgIU
mu. fauaa aadwnssuilhiana Aumiawsugia doau wiaTuiad uaz sindhmmaTuladuaz
2. msvisnngilsznaunts 5. mMs¥iRuulsNnguas i - - -
TR quhui masnisaIAnua LAl . s bl ol
3. MSASWANIUASIALIN ulanssu 8. mevianniasads WU 11. msudwsiams
uazuIAAUIANSS 6. ANSTHH vienn uaz AU M. HMEHINNSEIL WU,
wianssu 12. msdad@dunisial .
SALTITIY

Ul 7-27 gmsmans seog 20 Yuaansenaivineienansuasimalulad w.e. 2560-2579
Fian: https://www. 20181114-nstda-strategy-plan-vé62-full.pdf

o gvseanin 2 UIMsdan1sewdde Wauazudanssaly anvndivane
(Manage RDI of Strategic Clusters)
wHuadl 4 nsld . sesdu graminssudmane
1A591135 Aviation Industry
1A59n17 Digital
Roadmap Digital , Robotics and Al, Sensor
- whuwealulad Sensor Tu anawnssu 5+5

- JGuiwelulad Sensor vadlan
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2569)

®  yNSANEAN 5

dwnsaiivue Trend Sensor lugmainnssuiiedas (1a597

nanfunalulaginadenuuaziAsegiagiusn

(Drive Technology for Community Economy)

WHUSIUN 10 NITNAINLATEERIgIUIINAEmAlUlaBuazuIANTTY

1A9N15NN5IANITINALULATLAY WIRNTTULNEAT

WAUSTU 11 ATSUSUITIANITNINEINTAY N,

1A59N1S Sustainable Water

lassmsimnszuuaudadaeyatiuaz)lonauiani
Tssmsiaungiansaumathsesudua
Tassmsadrsusithensdanstiuulag m.
Tnssnsanenemmnaluladiitousnisdanis nimeansin iy
LATEFNIYUYY

TASIMSWAINLAEENENANITUSINTTANS niNeInsiiuaay
fusdutiuazens
1A59N15WAIUITE UUAI5219 TR uditilon1s USnIsdans
n3wensi

TassmsusuussUszansnmantillnsuns saluffiiloatuayy
nsiAoUiY
1ASINISANUAINADULATAIUAAINNAIINTINTINIATINS

WAWNTEUULATUS NS YA TAEUNANAS

Roadmap

atuayuaudtoyairlunguuseimea CLMV
5¥UU Data Lake/IOT dmiuusnmsannisin
Audvayatlu CLMV

FYUUUSIITIANITUUUD IR LY
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Roadmap uuugusensansszuy 20 Il nsensreinandransuavivaiuiad (w.d. 2560-2579)

hnisduiefau 2557-2559 12560 ",, 2864 12879
[ - ¥ \r
Sensor WiuwaTuial Sensor Tu - dlugimaTutad Sensor vaatan
e - @nnsadmua Trend Sensor 1u
A anamnssuitAnIdas (aka 1 2569)
- BANUILLATTRIIAT2TNS - Mugusdmsuaeaamnsaunis - Wususdmsuaaamnssunisuaadugs - HULNARMFLARA M ASSUATSHAR S3aT0:
Digital , Robotics E T —— > HAH  meem——e———— > . qudWaILIHuLRsEMAST ey -V\wllnv\hm:lnmguﬂ:muw
and AT - sunuuataeianlnsoidaTuld - stuuuuahmalgnfumaunu - nmgaastUuLunNASUAARIMALNY 39 TonTe ":“':i'ﬁ:":::‘:as;‘:“:l ATREMAUNY
UEUISIAATS - guzuwitta 55 wAEatna suziayagi W s e W - q\lﬁﬂ'z\_uaﬁl'lu oMy
NEWENAS - Wannssuu NGIS portal S g FGDS 15 dmmia  ===== > o Daa LokefTOT h“&nm.mq"‘m"z o = + - snndwsSanahundsato:

U 7-28  Roadmap unugvismans szey 20 Tveansensisinermansuazimalulad
W.A. 2560-2579
Fian: https://www. 20181114-nstda-strategy-plan-vé62-full.pdf

UHUNAYNG FINT. QUUNUNIY 6.2 (2562-2566)

Fruwelulad - n1swdsuulasedasndadumaluladfiddmwaniay (disrupt)
s vhgsiauuuiing shiliusznounsdesuiuiisisuaundeustnann inaluladdiay
wanlaneuian (disruptive technologies) L1 omics, geneediting,Big data, high performance
computing, utnesiinuesasinds (ntermet  of Things: IoTs) waztlyaUseiws(Artificial

Intelligence: Al)

il e 3D Printin =7
. Intelligence & - . g My
Advanced Machine Learning
. Immersive 4\ . Intemet of 4 .7
Experiences: Things 7280
AR, VR & Mixed Reality =
B} Blookchn 8 ggﬁgaﬁg:mti°"®

Advanced
Robotics

Satellite 4
Communication <5

=

)

=B N

4 L
. Flexible, Stretchable, . Digital twins

Printed Electronics

U7 7-29wmeluladndnlaveuan (disruptive technologies)

Y

137: 91BRINUNUNAYNT FINY. ATUNUNIU 6.2 (2562-2566)
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Uszimalnenadming szuuasugianidundausemulaun
1. 1AT¥ENAgIUTININ (Bio Economy)
\wisegnany ey (Circular Economy)

a

2

3. LAWENAATe (Green Economy)

4. \wswgnangede (Silver Economy)

5. 1AT¥§Ne99a3ee (Intelligent Economy)
6

wisugnauualu (Sharing Economy)

ATENIAIUNBATHATENNT A

o gysAEAsN 3 iuAuannsalumsudsiuniamsinensiemalulad uas
WIRNISH
1. duaSukazaduayuniside malulad wazuinnssusiu
NSINYAS
2. WamwalulaBarsaumanininwnsuazieuledoyasgrady
JPUU

3. duasunsinnuldy walulad wazwinnssuldleusylev

o

NIENTIMINaLNDLATEFNALAZHIAY

Y

winnsalddagiaznisdaahsnuiieatiuayunsiauaiva

1990 2010 2017 2018

Elhs_ﬁzo Thai English - Thai ehal'fnu"lut‘i'gu‘la dwnou | EERDILRT
aracter set in Web Translation Siannsaond dviasu wWouLu
UNICODE (1990) Bl (2000) (EGA) (2011) LEILEE Souna

avna ety

(DEPA) R RRe]
drdnoiuwouun (2017) (DGA)
§SNSSUNTD (2018)
Qdlannsauna
(ETDA) (2011)

Euldoa e-Government
Sutnasiia
(1992)

Pro
e-Thailand
(2001)

usc:u"muamﬁﬂu
alannsadng ns:Nso0asna
(2001) IWDIASWTTD

na:JvAL (MDES) ﬂ
IT-Year 2538 danoudoasy || (2016)
( HOE MOt S
usawnasiKoud = 5
ray oo [ Binmuens,

IWDIRASWInDa
doAunKuEId
(2016)

ns:nsavinAiulad

S L asauinfAna:

GiNet (1587) nisdoans (MICT)
SHEERR (2003)

Software Park
Thailand
(1997)

A s W

Y]

JU# 7-30 immnisaldAguaznsdnasmiiganuiieaduayunsiaunadva
111:DG-Status-Report-2018-—e-Book.pdf
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7.3.3 uideiineades
1. nsfiszuvatuayun1sandula (Decision Support System)
Tnagudnalulagdiannsaiinduasaauiamasuiewii

$nn: sruunenIsiuazsas g Isiiienisudmsdanistlaymnissndives
i fugauuimsanIsuu area-based 1Hundn Tasszuuindihdesdusznoundn 4 dau
1auA 1) Monitor 2) Forecast 3) Scenario 4) Optimize

syvuinsannaniluidudiunilsnesszuvatuayunisindula (Decision
Support  System) LilavuuInisn1suImsianistgmnisgnavesinduluiiufiiddn e

wnzmdenndeiulamlasgisiisz@nsnmsnui

R-Monitor - LLﬁ@Q%@%ﬁQﬁUﬂWWﬁW Ui UTinadslusasintu-dhas
namiinsrataluiiud

R-Forecast - MuaamaNgNIaiAUfnAToUAGITaA i uasinTu-ag
st 7 Ju lngdnluiifuasininuuduggs

R-Scenario - atfuayumsuimsdamstigmnissnaivesinalli
JsxAvBa ity

R-Optimize - ykuamenisdamsdymmagndveninduiidussansnm
gegnnuTngUszasa

) W, EET y R-Optimize
imize o 3 > o — - -
k! X P ¥, VrlLlu'gﬂjﬂﬂﬁ\i%ﬂﬂq‘!{]ﬂ_j‘#rlﬂjjjqﬁTTJ'E_J\‘I"'.JTL;llﬂﬂﬂ‘lgaw5{]77‘4@1\73‘5\5!71175]{1‘.153ﬂ\i?

JUN 7-315n9U0: seuunensaluazdasuranisaliienisudmsdnnistymnisgnaivestiniy

Y 9
'

a

Nu1:https://www.nectec.or.th/ace2019/wp-content/uploads/2019/09/Rak-nam.pdf
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2. NsASEUU Web Application
Tnagudmalulagdiannsalinduazaauiiamasuenid

ssuunniateyaszeglnasuniuasafeoideu DS-RMS

iwwﬁ’mqmmwﬁ'au %39 DS-RMS (Dam Safety Remote Monitoring System)
Huszuuit niesufuiuamaiauty Tnetwaluladasaunauaznisdeansiumaluladves
inFesflonriaiangAnssuidousnysannislidlumsdiiunuiedduaiisanudediulus
arwiuasaensdeludoulvgves nwlm.

szUUATIIgUATLTou 30 DS-RMS Idgnitannlsianunsadoasdoyannindesile
A9 hUUdRLUR ﬁgal,ﬂ%aﬁaﬁ’quﬁﬂism%au wiufulva wazdmaniidadelsidouuas
sougnafiuih TdissuunenfiamesuidieifieindoyadruUssmnanamanuzaulaonsy
Lé?iaué’wswmaﬁauél%’mw (Expert system) flagthemnnsalannguesnuiaundls lag
%Ll,%’aamuzm’mUaamffsJL%'aumuiﬂmﬂiﬂugmwu Web Application nntaeiuledi

v [
v N 124 v Y

A ' . o v Y oy oA 1%
WRIUIYU WIDUNILLAWFADURNIUNI SMS ey E-mail 11JENL?\]'TViU']V|QLﬂEJ'JSUa\1VﬁTU BINNUAITUN

a

AnUnATY §Sulingaudzatuisaeenldiiiunisnsivaeusazunlolaviunisal nieuauds

%

NUSMN5999 N, Windeanshiwnans1sarulasuns1u

[

Sensor

“Sensor

3‘1.]‘17; 7-32 isuumiﬂﬁ]qmmm%u %39 DS-RMS (Dam Safety Remote Monitoring System)

ﬁu’l:https://www.nectec.or.th/innovation/innovation—software/dsrms.html
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3. nsalsuuWater FiT szuulvihdmsunisiwnzuan
Tnagudmalulagdiannsalinduazaauiamasuiennd uuadu 2 Ju ldud

Ju Simple  nassmuANMSIINUgIU Jawaufe Tduuames 9 1aad e1ensld

| '3

uINNT 1Y Aepruaundilaaddn 4 67 uendasereny auisaderdueesinAinutuiy

[

- A a a a v o | P v o = a o« -
WAL OINUINU LW@LWNﬂi%ﬁWﬁﬂWWﬂqﬁiﬂuq LU HURANLNEIND Qﬂiﬂu’] NI9UINAULTYN TAUN

(%
LN

ey fagraialiindienisiweusieiulnséni Android Smart Phone #1u Bluetooth @118
Aagraantilauinna 100 Faan wasitdrAgyinaeie Wsawatinaeslufnnediussuuiy
] & a o ea % o 1% v g
U Evergreen \undndaeinagnionldlueuansulng lasauisaaiuaunislmin
wendaulavatesuris sudnvuzanzvesiivusazsyln auisavinusauiussuuniualy

Huiwazsyuudeimgluduweside wu mslihiivanudasinisaiesene

3‘1]17; T7-33 FAARM Series: Water FiT

fun: AudinalulagdidnnsednduazaeuiameasuiinId (UANA-aINT.) 2560

https://www.nectec.or.th/innovation/innovation-hardware-electronics/faarm-waterfit. html

4.  n3al SUNFLOW: Solar Pump Inverter

gudinaluladdidnnsedinduarroufinnefuisdléifouasimunnaluladguin
wuuUszudin Solar Pump Inverter Wudunedmesdnduiuiilideddsiutuwunnes uay
anunsavheuldegnadivszans snudinvedeandyfuanudunatenfindiilduivey fessuu
MPPT (Maximum Power Point Tracking) fawinfida 0.5 - 3 uswin Ingldundloavad Sy

WIBITIUIU 2 UK WagtinAulUana 10 unanumaaty dreusendavazannuyulunisly
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WS wnzAumsidaunalawds nieuvsssuudesiuaiudsmeainiiney nsiurduiugi

aunnsgny P55 (Lasunsandvsnsuds Tneduuuulunidndluge Sunflow)

riowegithA
3 151

PUMP”

3UN 7-34 wialulagguihiuuusenda Solar Pump Inverter
un: gudwalulagdidnnsefinduasAouialmosuiann@ (Wewna-ana.) 2560

https://www.nectec.or.th/innovation/innovation-hardware-electronics/sunflow.htmt

waunanduliefeninetasiunisdnnisurlulsemalng
drmiunisadvayuueundiaduliefeiiuldesdun1sdanisuives

nsENTIANEIrmanswazimaluladivianus 54 5189015 Wwedusesdeiiun1sannisyi 1 s1en1s

IV LAY AU UANSTAUNANSNYINTULAZ NITINEATDIANTUNIVY F191)

sU#l 7-35Thai Water

DU LONNALATUAINSURARUANINNDINA FA1UNITAIUN

https://www.thaiwater.net/web/index.php/news/457-nhc-application.html

Thai Water Juseundinduliiusnisdeyaiiefnnuaniunsaiiiuazanineinia

9819911991978 Thaiwater Mobile Application  waUndiaty dn1suauetayaningy
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b4

seiulTsmALazLanaLuUTnnadoua Tasuansdoyady sedui antunisaiiludouls
naon 24 Falus fadeyaaniunisnidagtuuardeyanianisaidrme iy unuiitinge
Wuya uavAuLssng mansailuuazanaamth 7 Su mansalrdu-aslunzia Inglddeya
Mnadseyatiuarerniauwisnd dldannsossnuaniunsaidiuifiowdstiugansii

. . [ P v o 1 Ao [ v a v I3
application lUgaglddun 19 ansamvuadaniuin/dmin Adeenisinaudeyaidunisianis

5]

d113U Mobile Application LoUNAIATUVBINTENTIUABATUAANNTUIIIUIY 54 T18A1T A9l

ProtectPlants auanziiounesinsAsna (DOAE Farmbook _ isssi#ndu (Kasel Checkin application)
i ===
& = =}
o
duaiunmumsssnsaana (DOAE Smaricheck
application)
« -

(hguing )
Sotir

" f-'
AN
Rrotect

\ S

Rice Pest Moniloring @nmudiuiosanilne Thai Rice Varieties

B Rubber Thai

Gina iimlnafunaimnTsunees
junsu et %

&

gﬂﬁ 7-36Mobile Application LOUNALATUTDINTENTINABATUAZANNTAL

fisn: https://www.moac.go.th/service_all-mobile_app

ueUndindurasnszmsanumsuarannsal feadesmsumsdanisdn 1 s1ems
A WMSC Application iﬁuamumaaﬁﬁ'} uwenndinduiivaunlnensuyaysenu

WMSC  Application  §iugniunisaitin Wuuenndinduiiiniausunasdoya
Pnanslunisuimsdanis fedeyauimaniny Vs Uinailugiafui desins
Inavesiluusiuazeaosatssniud 1 fedoyafamuniazdielfiniounissuiietuse

SITUMANUARTUDYNLTIUIY IoanauayFeeainTuld
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Ul 7-37WMSC Application $¥fuaniunisaiii

ﬁm:http://wmsc.rid.go.th/ApplOS/manuaL%ZOWI\/\SC%ZOapp.pdf

M1379% 7-2 @3U Mobile Application 7igafiun1susMITINNITU

289U waunalatu sunmuaUnELAtY sTUUU{UANS
NTENIINNYATURY WMSC Application Android
annsal Sviuanun1Tailn
NIENTIIMeIME@ns | Thai Water Android

wazwalulad (m.)

16 fu1AL 2562

7.4 ayuwan1sfnenasdolauauug

7.4.1 a3UunansAnen

Uszinalneduuiliurnudesnisiduifigduegieseiiios sulunaunainiade

#1991 nsulanaasegia dnsnsiludiosgeiu uluiemarsugiavesuseine naonau

a a v v v a o v P
ﬂ']ﬁL‘lJafJULL‘UaQﬂ“lI@']ﬂ']ﬂ Iuauqﬂﬁsﬂqﬂ‘wu’]ﬂi%Lﬂﬂlﬂﬂ@qzﬂﬂgma\‘]LN%QJ]ﬂUﬁQJ}V']@']uu’]VlEULLi\ﬂu

=

UNHUT A9tUNT11133 Sonmsnmistunsannisidiiasiadudsdrdy aannisimnsylanves

wialuladuazuinnssuiivivade wazilugavasdayatingis Ay

UszgnAldiuusmsdanmsunliunniu annmsfinwagunale dadl

[

F9A75UImALUlagLguN
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1 9AAusNeIfugIusTEUUNSIANTSUN

gmiwumiwmim (Water management platform) Lﬂumiammwamamum

(%
1 v Y

Feflogunnuneuaznszarsegluningsing viateyaiilu real time uazdoya

yiegd Ineindeyaiiundafiulusmanre sudwiudafudeya vismminieing
Usuiany videuasdeyasunanuaneiifesianuidensiorustsdudou eglu
sUsuUdnImssmdinsinszideldludusiely nanléd srussuunsdans
JunsdaAvdeyalunisindoyaidt vsuidsudeya uazvinnisduiinluds
vansmaiitethluldsmiludiuvesmsliuinsteyasield

2. memunanuideidusnsifulasiivnedegmsamaniiinlugnmsuiaasle
Tussduuumaiinisdaasvatuayulifinnigussuunisdaninianldluns
Uimsdanini iy Ussmaldutu Iddumeluladidialdlunisuimsdanisiilu
Frunsdanisenafivi nsdanisiildau unasresuevaudivian msdanis
aUszn1u d195uUseimadealus nesgutalaun platform  wnldegauszay
Aud59 nefinsufuRausiuiuszninniniguazainentuy lneniesguia
daalus Tendnausemenvudiuieeniuuszuu daiudeya wasloya wazsu-d
ToYATENINNTENTI dmfudssivalneiindrsaudAgfeaudinalulad
Sidnnselinduazaoufiunesunanid (uama-aine.) Aldandunaluladuay
uimnssuiitothunldenduninnisndniieg wazdimeluladidiunuszgndldiv
UImsdamath 1wy ssuusamatadeyasoglnadunnuvasndedou seuuliin
dmsumsinizUgn (WATER FIT) wielulaBguthuuuussvda Solar Pump Inverter

3. mawdsuenundenlunsdaduedetnenuidedunisuimdansiifatunide
ludsewmenazsinelseine
weninflornmsthimeluladuszgndldfunisuimstansiiud Ysemelnenas

A19378LAaLNAUNNALUIATUDIN UL BLALTU 1A8NISTTARILASDYN89NUITENI LY

pd)}

9 o a Y a 5 v | =
gauguvuininenidygyviesduinuszendlyd wagnisanenenniuilumalulad

afl

[%
1Y

TugeananUsemalilaunnauy
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7.4.2 UaLdUBMUY

Y v LY N o PN Aa 1% o/
j’]‘LﬁZ‘U‘Uﬂﬂi‘ﬂﬂﬂ’]iquﬂUU’MﬂiimLL@SLV]ﬂIUIaEJ“UUﬁQ‘VIUiSL‘VIFWI&J@’J']&JﬂTJWU'W]’N

Y
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walulad 1w &l waglaniudunldlunsuimsiansuiegalusednsam dmsulsene
Inefmawa Wumhenuddgylunisfndusazimuivelulagtugs sgalsinnu winnssuuas
walulagn1suinsdnnsd Beeglussevisudunasdadiviawaauludnraiediu ddu neds
a
A5dl
1. esfnw wasiawiwalulaginelrnugiussuumsianisiiietunlglunisusns
Jansin U M3danisenaiui nMsdnnsuilafu wwanresumuauviay W

o

AU

v a

2. w@SuaTaanuaansawasiadneninvesunainsiazinidslunisussyndly

wAlulaggussuun1sInnITun

o

3. A9ukarial LA LLlag U9 UL NL/AESUAUSTUUYRIlan
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unil 8

A159AN15ABLAY (Drought management)

8.1  a7UNan1ITIAFUNUNABINUAUNAVIINIZUAL 2020
Tuaudununy wuseanlu 4 Aalawn 4299 1 Ias1e9t vinludands 399 2 wurldy

91nTlU agingdualuu 9299 3 umsnsussnn MdulUls ssegdu wazdadl 4 @I

Y oY

whltuwazdeaiulusvereny MsdnnuassllfidisiudssyausenouniediieIvganmiiey

Y

o w

#19 Haulavlupaanauingna Mavue 170 aw Yseiaudrglunsiaduuuiusazdasagula

De
=Dy

Y297l 1 Tiased vinludaude
11 anmnisviaunaul Tng a3 30 twranf3ian
m'immmauﬁwﬁﬁwméﬁmmﬁaLLé’qﬁLﬁﬂ%uiuﬂ 2563 ﬁmsmwmﬂamaﬁﬂﬁlﬁm
AINALLANANITENIIIAURDIN5 1 (demand) LLﬁzQUVﬂU‘S’] (supply) Tug9ian 30 U
(wei. 2530 -2563)
MnmnTgianmHutngamuesarmmanaauitlul 2562 il
- Uswnawslu Tud 2562 Yesnindniads 30% Wensnfiansanauggnianuiy
fauds fesnindads 43% uazngruliosnitAade 27%
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AMANUIN A

FAWALIIUTAMTUNMIUINITIANITUIVUFIUTZUU (Water management platform)

wanAIsHT(water resources free software) d15UN15UINITIANITUIVUFIUTEUY
(Water management platform) sandwisanwazil awnsaldlalaeglidnluiadlveygiauas
LifiAlgdny vendwiswmartlasunisatduayuananduruinivguaznauiningimans 1013

Usulseegiaue warlilassndeuasdefiniiifeitesannunegeduisnsdimiunsneinsunn
Teuld laun

1.szuuaqsaum¢mqmﬁmam% (Geographical Information Systems)

1.1 QGIS

Quantum GIS %38 QGIS Uwesesdie GIS Aldsumuieuniniign Wulusunsy
Desktop GIS Usgiavmilsniiuszdnsnnlunisihunlddnmsteyalsngll neglunquaenduas
Free and Open Source Software: FOSS file1ud1e dnwagnsideuluuwuu Graphic User

Interface saznansonsléau luizslunmsdenlddeyanm deyansn nsuaninanisn

164_Cusd_3000_rios

PEDAINSINNANS

sU:VECTORIAL LAYER OF LINES, POLYGONS AND POINTS WITH QGIS
#11:WWW.QGIS.ORG

1.25AGA GIS

SAGA GIS LJuunannasy GIS Mgadunsiasiziileiiuil SAGA GIS [Hunsoslieniiey

8 waduszansamniou library vUIa R MLIUNTITIATIEATINUNLAZ NI TTIUNS NYULVD

v
v A

quu dudeannisuntulu SAGA GIS Wuldlarninweauisiasuasidanalygau 1
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3U: Spatial analysis of an andean basin in SAGA GIS

nu: WWW.5aga-gis.org

2. NM3a31UUIIaa9uUn (River modeling)
2.1 HEC-RAS

Lanadadalay HEC-RAS lasunisiauilayg US Army Corps of Engineers Juiilinsla

Y]

seAvdnargiivssimaiieussdiunnudnvenishng AmSkaziunu1vian wenani §adl

E‘U : River scheme in HECRAS with cross sections.
fia: hec.usace.army.mil/software/hec-ras/

2.2 iRIC
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iRIC  (International River Interface Cooperative) Wurendwisnwmuiu laedl

TrgUszasAtiialauanIngInaeun1sINaRsanysalvewidILazia ausadseeanwazinluly

v a

Tun15IAIIZAUTIINT ez UNgRUTRKIUNITAS 1IN NNATDINITINADILILN

EIJ: Visualization of flood related to a river modelled in iRIC

fin; http://i-ric.org/en/

3. WuUINaRe@NNINY1 (Hydrologic modeling)

3.1 HEC-HMS

s¥UUSIR09gNNINGT (HEC-HMS) gnoenuuusnifiediassnssuiumsgnninelugui
oA ITIBNTIATIZIN19gVNANEN 19U MIUWNIATN unit hydrograms and routing kazn1s
fvuaduna HEC-HMS desaufdlugadmiumsssme msavansfiuguwazmasiuimeutuly
AU

DB @S t Qb WF ST Y oo
3 Basin Model [Cuencal

Flow (eme)
$8383838-0caun-=

0000 0000 0000 0000 L
prasnzo00] psan2000| 1
Lagend (Compute Time: 77abr 2014, 13 18:21)

cpenng roect “Argascancha” n drectory :
NOTE 10179: Opened basn model Tusnca” st e Tmay D14, 10:21:55.

3U: Hydrologic model of an event in an andean basin

11 www.hec.usace.army.mil/software/hec-hms
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3.2PRMS

wuus1ae3 PRMS  (Precipitation  Runoff Modeling  System) tuszuulugaisves
msdimeinsraedeiuiidadusununssuunmameneamvesguildsunmstanilaens
d51ane53@ine1esaniendng (USGS) leUsuiiunanssnuyeanissanfiuedssadngu
aeyilavesiu nsldaumsugnivuaznsivesglenniAlun1snouaueInI@nnINg1veday

1

11

Epoca de Humedad

Flow (Is)
°

008
3loraons
30/08/2008 \. i

¥ I

0240212008 | 1T
0HOS/2008 e

03/03/2008
02/04/2008

0107721

]

3U: Precipitation Runoff Modeling System
fin; wwwabrr.cr.usgs.gov/projects/ SW_MoWS /PRMS.html
3.3SWAT

1%
J o 2/

SWAT Wuasaailalunisusziliufunazinluseavauin wiulunisadrauuinasinislva

q

¥
A a

UNUDINULAYNITYUFIVOIUILALALAIENIUNT LAAVBINURT ANUITOVNUIIRANTENUVBINTS

IANSAULULABIUILALALNOU

# QGIS 2.6.1-Baghton - Demol. - a
Poject Edt Wew Layer Sengs PAOns Vectyr Raer Dmabase Web Progessng  Hep
. L M T 8 7 #
HEH A OSpLeorRPLALAR @ - H»
Layen 8x
- . v T il

Yo
| ) Streams (set... ~
- X Subbasins (sr...
L X Eull HRUSs (br..,
- x Hillshade (srt...
2, % O DM (srtm_3...
o 1765 - 1917
Q"=
) P
N £ = r
@ — N
—~ | anouse | SOl | sweepao | areama) | wsesasn | meuais
@ 7 2 AGRL [ 0100 172 S0.091S5113784... NA
: n 2 AGRL i 10.0-99%% 143 ] 41.69500392362 .. NA
> N 2 pAST T 0100 15| 4.342139680878... NA
10 2 past u

10.0-999% 11] 3.217368556723 .. NA

£ Show Al Features _

U : SWAT

31: swat.tamu.edu
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4. LLUUﬁ'lamqwnﬁszﬁ"?wm (Hydrogeological modeling)
4.1MODFLOW

NTE519UUUNa09989U LI AUANAIULANA1BUINA ANAUIlAY United  States
Geological Survey (USGS) @1115031a99U1laRYW 2D Lag 3D kagd1aadnseuiunIsnIenIgnIn

Nadnetesiussuutldnu wu 13559158 MIanesene N1sguin nsszuien JWusuy

EU: Numerical model of a 3D andean basin in MODFLOW
fian: http://water.usgs.gov/ogw/modflow/
4.2MT3DMS

MT3DMS WusUiuunsiadeudieasugluiunangdly MODFLOW 3l MT3DMS 1889
N1358LM8 NTUNINTEABUAENITUNINTEBLATUYASEMIBATVeIN1IOAdY / N1TgAtuans

Yuauluinlanu

Botadero

Pluma contaminante

3U : Modeling of a contaminant plume in a mining waste dump

fian: http://hydro.geo.ua.edu/mt3d/
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5. NMsaduUUIIasNaAansvaslnaldsAtulns (Computational fluid dynamics

modeling)
5.10penFOAM

gorALITUiNgITasnUNaransaslua uunTIdIssiuLazan InveslAnloinwy
wosa yilviuselevdlunmsdrsiarnudululavesnisasisuuudrasslymuaisuuu samdens

WILLUUD1889 reactive

sUATeslloInenmans - Maleulusinsy (Scentific tools — programming)

fisn: www.openfoam.org
5.2Python

Python 1JulUsunsud1msunIsIATIEINNaInemans nSne1nsiinazanInuing eyl

JulusunsufifnIasdonns 9 wu GIS nMsieszisadaaans wazlyauszivg

600

9240000

400

9238000 .

9236000 e

9234000

9232000

786000 787000 788000 789000 790000 791000 792000 793000 794000

3U: Example of spatial and temporal analysis with Python - Scipy

fn: www.python.org , www.scipy.org

W-12



Tassmsnsaiiuayuimuafianiensidenasuinnssy wazstvuaulouedundouneldlasinisidedusjsdumsuimsdnnsin

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

53.R

R 1 JulUsinsudinsun1saIuIun 9@t fnazn1sas19ansniln @a1u1s0viin1siasIesia

Fudaumeldnduailusndeniifngalunisiinisinseideiiug

}

Miles per Gallon
.
(LT

s N

3U: Example of a regression with R

fin; r-project.org
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AIAKUIN
ansAansyIR sze 20 U (W.A. 2561- 2580)

o [

AdenauUszindlng

'
[ 1% v v

“Uszinelnedinusiuas s deiu 1Tuussmaiamund senmsiammuvanysugn
voaasugianelfios”  vielduafnaduszdinddn “duns deds i ileausineuse
naUstloviwiend suldun n1siensty edulne madissegetnaiiun uazdsduvesanntundn
Y0 IAkarUTEYITUIINSuanamnIURuY nsegTindulumfegisdufiguidulnuediu fany
ffunmsdsnuviunansmmdnuuarnsiifssiuardnaniuesnnudunywdauaigivlnves
1A ArundusssunazeuegfflguuesUssnvu anudiuresgumingnIsITNvIAdanden
AMUTUAIMIINE1uLareIms Auatunsalunisinuinayslevivesiiniglinig

U a

Waguwlawesan1swInaeusenINUsewme kavn1segsiuiusgsduiussaiudenndosiuniu

=

ANUTuUAIluUsEI AL LT s ukasUssvAnlanag 19Ny Awas AnAAS

arwiuas e n1sfinusiunsaendeaindounznisdsuuasianglulssne
waznguonUITImAlUNNIEAU Fraspiulsne daau Y ASITeU wazlalanymna waziay
sfunsluyniii Faifvnen1snmIg \AsugAa dau Aunden uaznsidies 1wy Uszimaiiaaiy
sfuadlulenvuaredulng dnsunasesszueuUssrsulnefidnszamndnidnsadulseye
an1tund mau wsramndrsdaudundadugudnanuanduiitamilendslavesssuvu
fszuunmadlesiisinadunalnihlugnmsuimsdsemaiseideaarlusslanuvdnsssnivia
daufimnudsosmosuazauaniind annsandnfdauiiewauusene quvudinnuduuds
aseuatiliamueugy Ussrvuiinnuiuadudin fewseneldituameifisstunisdsdin
fnseeudwiutoinden mnutuasrese s wisny was ffegendouazanudaonsiely
FInnIngau

Anuslads v Ussinalnefinisvenefvonasugivesdelesuaziinudduau

raa

Wrdnquuszimasiglaas aumasud1venisiauianas Ussvinsiauedadavlasu

naUslemiannnsiamesainiisafuiiniy uaslinsiauneghswhimnaiediudamnim
FAnmannsgIuvedesAnsanUszyund liluszavuiieglunnzanuginauasugialy
Uszimedianunduuds vasdorfudesdianuamisalunsutstufiuUsymasineg sslunaialan
wagmaraneluuszmaiielianinsoareseldnnnaeluaznevenysananaonsuiinis
afuguassgalardinuwisewianiiie liaen sufuuTunmsiaudsuadly wazussine

)

TnefunumndAglunilan waslinnuduiusniaasegianaznisaegisuuwiuiuysema
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Tuginiaede Jugadidyvesnisiwenleddugiinin Men1sauuiauouds Msuas n15A1 n1s
899U wazn15¥i1gsne tielmlunddunisimun wenaind dellmnuauysallunuiazaiunse
asrmsimusiolesluls Toun yuuyed umslygmunienmstu yuidueiodiowiondns

NUNFIAN LAZNUNTNINTTTTUYIRLALEUINADY

ANGITU Mu1ed NIAMUINaINIseadIeANeSY 51810 wazAUNINTINTB Y

a a Y

Jsprulidutuedwieiiies fadunsaiyiulnvesasugiafioguundnnisly madnwuas
nsiuys TN neInsssTHTRogesiu lldminenssssumAauiuned liasmansde
dawandenauiAumiuaiunsalunissesiunaziBersvesszuuiing nsudnuaznsuilaady
fnsfudsuinden wagasaadosfuidimunensiauiddu ninenssssuwafinnuga
anysafntu uardandoufinnnwity eufimuiuinteuseday Saundeens dvaas
Wlenausslevidiusu sguiaihilenieiesslovidumuogiedadunaslinud Ay dunis
dusnvesUsenvy wasnnaiediuludirudatenasUfURnunanusvanvecAsygianaiiies

WansimuegNaNns Jiadesnin wasdagu

TngfitmnemsiauUsena Ae “UssinavAsuas Ussnwuilanugy taswgha
finuegeeiilos dulusssn gruninenssssunAdid” lngensedudneninuesUseine
Tunannvanefid Wawaulunndfuazluyndrefelidunud ine uasinunin aselonauas
Amuanonanedany afamaidulavuaunniiniiulinsfudaneden uagininizves
UszanvuiieyszvivulazUsglovidiusin lngnisussiiiunanswamiaugnsmanseii
Usenausie
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1) Anwegilguuesrulvewazdnulng
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AMANUIN Y
OECD SURVEY ON WATER GOVERNANCE FOR AWDO

Survey Respondent

Country

Name

Title

Organisation

Email

Telephone

Survey Contact and Response Deadline

The requested survey response deadline is XX
Please return the survey and any accompanyingdocuments to XXXXX.

For additional questions, do not hesitate to contact XXXX by e-mail or by phone: XX.

Objectives of the questionnaire

This questionnaire aims to collect information on water governance in various Asian
countries as part of the Asian Water Development Outlook work. It seeks to gather
factual data on the main arrangements and good practices of the water governance
system. The Questionnaire uses the OECD Principles on Water Governance as the reading
template, and has been divided into mutually reinforcing and complementary

dimensions of water governance:

1. Institutional mapping of roles and responsibilities at central government level
Institutional mapping of actors and stakeholders at regional and local level
Legal and policy framework and stakeholder engagement

Capacity development and innovation

Data and Monitoring

A e

Integrity and Transparency
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Somedefinitions

For the purposes of this survey, the following definitions are used:

® Water Governance is distinct from watermanagement, which refers to
operational, on-the-ground activities to align water resources, supply,
consumption and recycling. “Water governance” means rules and practices for
decision-making about water policy and their implementation, i.e. the range of
political, institutional, and administrative processes through which stakeholders
articulate their interests, their concerns are considered, decisions are taken and
implemented, and decision-makers are held accountable in the development

and management of water resources and delivery of water services.

® Multi-level Governance: This term is used to characterise the relationship
between public actors situated at different administrative and territorial levels.
This creates layers of actors who interact with each other: 1) across different
levels of government (vertically); 2) among relevant actors at the same level
(horizontally at central or at subnational level); or 3) in a networked manner.
This relationship exists regardless of constitutional system (federal or unitary) and

impacts the implementation of public policy responsibilities.

® Supranational: formal legal authority, decision-making power, soft law
(guidelines, recommendations etc.) or conditional transfers from an institution
(e.g. European Commission) or international body (World Trade Organisation,

OECD, World Bank etc.) to member states.
® National or Central : central or federal government

® Regional : state, region, province, canton, or autonomous community

government

® |ocal : mainly municipalities
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1. Clear roles & responsibilities

QUESTIONS ANSWERS

-Is there a dzdicated water policy, indicat ng goals, duties, resources needed? [
[If yes, please specify | |

- In yyour country, is there an ewironmental lzw in place?
If yes, please specify:

-Have applicable kinding and nor-binding water-related inte-national or supranational frameworks and regulations baen transposed a:
national (cr subnat onal) levzlis)?

-1s there a nzed/desire for institunional and/or legal rerorm’?
If yes, please specify:
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2. Appropriate scales

Dioon you countny hawe satahmant bacsd omaniaationa? | | |
[¥yas, plaase aoecity how many: ]
WWhare they awlat, An catehmenthased sranlzatinne hose the adecgate el o o0 donos, atalf aod
siidpat to camy out thalr tinctions?

- Whane they eilat, sow are they finanoed?

v vy celat, WHal e Tl Misslons 7

|- Whare thay a«ist, do thay have oparational management plans 7 | |

- Are there polley and economic Instruments In place to manage oo much, too 1te and (oo polited water
at hydrographic soale?

Fyon, ploana ool which aran:

- At subnational level, do cities aboe 1 million Inhabitants ke a dedicated water strategy?
< Whare thay alat, ane these strategles publicly mallabla?

Fyma apoeify Prisdsbens:

|- In your country, 15 thera a functioning water trading markat? | | ]

-+ Is your country part of a transboudanry basiveatzhmant? [ [
< It yes, |s thare a transboundary agreemant on water quantity, quality andior erdronmental fiows? | |

- Are there wetical co-rdnation mechanisms or incenthes that foster aolloy aligment, complemantartios
and ea-oparation acmss central and subnational gremments?

I yes, plaase aecity which anes:

- Arixthe the most fiequent obataclss for affecthe witical coardination acreas diferant leels of

geramimimanta?

« AL utility lenal:

la financia sustalinability takan into account In urban water planning with regards both to infrastructune/asaet
and Q&M aspecta?

Do municipal goemments/util tles ake nto socount am watsr conaanation and ety taken ino whan
atallivng Lhme Lian T

5 It allowied to diaconneat domastlc houaehdds for non-paymant of bils?

A tharn adjusted tarfts for housahalds with lower renues?
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3. Policy coherence

GUESTIONS ANSWERS

- |5 thare a dedicatsd WASH palay o div economic and sustainable grosth?

- I yas, s such WASH paliey: | ndizating goas?
ndizating duties’?
A= FEAGACra Moo

nalng effectialy Implamentad?]

- |5 thare a dedicatsd polley for water-rdated daastars?

- It yaas, 15 auch ater-related palicy: [dCRtNG goas

ndizating dutlas’

CC G CROUTCeE e
ling wlheutlady Doplsn e bud ¥

Ave thara ewacustion plans (S0P | |

= la thern & dodinatad weter mjialiby and presenation pollcy to lmpeme water Rocdlea?

< It yes, s auch WASH palicy: [Rdlzating goas 7

ndizating dutias?
ndizating resources necdad?

nalng effectialy Implamentad?]

- Arex thare thanclal Incentives affered by gevemments to prdlectiestomn water guallty? | | |

= AT Ol AN prajeeiions Cn Wit demanded Tam Ao, TNaustry (RCILing anery ) and Dousehalcs aelabe and ‘ ‘
guiding decisions about handing competing uses now and In the futune?

- Are coats due to absentpoor water-related policy coharmnce ealuated and avallable to declsion makers? | | |

- Are benefits fom palicy coberencs and palicy compamentarities ealiated and shoscased to decision makers and key
AlAKENOINETS ¢

Tyea apaclly .

- A thare provalons, frameworks o Instrumants 1o ansure that declslons taken n dher sectos e wator-wisa? [ |
[If v sbeciy now |

- A thare harizontal co-crdination mechariams A subnational and national leels?
It yes spacity:

= What are the most frequsnt obstaces to effecthe heizontal co-ondination?

= Ara thare corfict mit gatiaon amd machtlon mechaniama te meanags tede-offs acrcas wate-ralated polley amaat

[
[If yes sprcify now: |




Tassmsnsatuayuivuafidniensidenasuinnssy wazimvuaulsuneduindouneldlassnisidedugsiunmsuimsiansin

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

4. Capacity

QUESTIONS ANSWERS

‘— Spe lbeie incenlives lu cedlz waler careers in lhe public seclor®

[If ye=, spacifv which ones: ‘

|- Are there guidelines or standa-ds for capacty bulding across authorities st all eves? [ |

|- Are trere peer-o-peer dialogue plattorms across nver basin organisations? | |

[ Arc there networks of utilites ard networks of basin orgen sations at national level? [ |

|- Are institutional streng:henirg anc soft czpacity includzc inta ;echn cal assistance programmes? [ |

- Are there decentralised co-nperatinn mechan sma = foster noth-south, snuth-south and noth-north experience lrarning,
[capacity building end knowlzcge transfer?

|- = these regalar capacity building prag-am for diferent levals of stakehnlders? | |

- What mainly motivates cisaster management glanning and acticn?
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5. Data & information

QUESTIONS ANSWERS

- Are the following data on water and sanitation services available?

* Semice Goverage

* cost of water services (transporting and supplying water; collecting and treating wastewater;
identification of records relating to personnel and equipment)

* cost recovery and prices in relation to consumer income and purchasing power

* knowledge of assets, maintenance of infrastructure programmes to ensure sustainable operation,
maintenance and renewal

* drinking water and wastewater quality controls against specified standards

- In particular, how does the utility monitor Non-revenue water (NRW) and efficiency?

- Are key data on water services publicly available and communicated to customers?

Yes, please specify how:

- Is the water supply and sanitation information system harmonised, integrated, standardised and co-
ordinated across relevant agencies and responsible autharities across relevant governance scales?

- Are key data on water resources management publicly available and communicated to users?

Yes. please specify how:

- Is the integrated water resources management water information system harmonised, integrated,
standardised and co-ordinated across relevant agencies and responsible authorities across relevant
governance scalas?

- Are the following data on risk management available?
* projections/scenarios with reference to climate change and exposed lives and goods, risks of floods,
drought and accidental pollution
* meteorological data, including data on rainfall
* data on water flows and pressures and extension of flooded areas for known events
* historical data on water disasters
* data on wulnerability (human baings and properties)/ exposure to rigk

- Are key data on water risk management publicly available and communicated to citizens?

Yes, please specify how:

- Is the risk management water information system harmonised, integrated, standardised and co-
ordinated across relevant agencies and responsible authorities across relevant governance scales?

- Are there real-time data and do they guide decision making?

Yes, please specify how:

- Are there bottorm-up mechanisms to produce and disclose water-related data and information in a
shared responsibility across levels of government, public, private and non-profit stakeholders?

Yes, please specify how:

- Are there platforms for dialogue between data producers and users?

Yes, please specify how:

- Are there incentives or forms of co-operation between primary and other data producers?

Yes, please specify:

- Do online platforms/tocls/agreements exist for experience and knowledge sharing? |

- Do incentives exist to produce, disclose and use water-related data and information, through innovative
ways?

Yes, please specify:
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6. Financing

- Are there enough financial revenues (taxes, tariffs, transfe's) to cover operational costs and longterm assets
renewal to protect ecosystems senvices and to finance biociversity programmes?

- Is there standardised/harmonised guidance at national or subnational level for setting and governing economic
instruments such as tariffs, abstraction or pollution charges, groundwater tax?

|- Are abstraction charges in place to foster water-use efficiency and collect revenues? | | |

|- Are pollution charges in place to foster water quality management and collec: revenues? | | |

|- Are there schemes or incentives for payment for environmantal semvices? | | |

|- Do flexible and solidarity mechanisms exist in case of water-related disasters? | | |

- Are there multi-annual strategic plans 1o review short-, medium- and long-term investment needs and support

policy continuity?

|- Are there investmert plans and programmes and do they guide decision making? | | |

|- Are there clear budget transparency principles and rules zpplied at all levels of government? | | |

- Are there measures tn minimise unnecessary administratve hurdens when callecting and dishursing water-

related revenues?

- Are there reporting mechanisms and audits of financial administration for watzr-related expenditure? [ [ |
[If yes specify: | |

- Are there mechamisms or incentives to toster the eticient and transparent allocation ot water-related
revenues?

If yes specify:
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7. Regulatory framework

= la there a syatematic reqguirement to consider axdsting ntemational standards and noms 10 the desslopment and |
realon of nablenal and/er subnalional legal fameswarka?

= Inynur oouniry, 9 the rinit i waior and o)

T T
| |
[P yas, plaase spocihy: |

- Am thern a dedicated regulatony agencyiles Voodies or capachies (2.4, within a ministryd in chamge of enforcemant and
compiance for wate: resoulces, wator sendoes and d

tar isk management?

= Wwhan they auiat o eaulatony aoonciog subleot 1 by IGews or intomal moulations that cloay st

WIS T

- A relanant regulatony and Inspection authorties ambedded with resourmas 0 ine with thal® mandate? | | I

= D0 mouiatory aukhorities taike decisions that can aiso be ieoaiy binding? | | 1

= A cvaliation me:

recyilatary Famowark?

lama N dace to systematicaly and reaidlady podomanco/aftaciheness, ga0s and ocwraps intha | | I

ATahat

TEnTT reguiation

=
Y At

Wikl
Ouality standards for wastowator
fraatmant

Dicfining pubic sordoo
obligations

Diefining techniza / industry and
sandon standaida

Saiting inoantives for aficient
uGn of waior reaodrmes

Sctting Incantives for afizicnt
IFaatmart

Information and data gatharng

pEraTTiAnT

Customer angagement
Consumer prateation and
dispute resouton

Licansing of water operalons
ELRTAICN O GOtk Wit
utiiities / private actors
[Aralyalng water Wil
Investmant plans / businass

plans

T ragation

Tuallty standands for dinking
Wikl

TuaAllty standands or wastewatar
rmatmant

[OAlhg pable soncn
ki ki

. At witter-related lagialations auklect ta agulatery Impast

= A there redews of the gevermanze and pedommance of regulatory and Inspectlon agencles or bodies'? [ [ ]
| | i
[Fves, planan specly: | |
= A thera raquiramants to disclosa information and inputs used for agulatory declsions? | | |
= Can regulatory dec slons takan be repealed? | | ]
- Ane thare machanizma 1o aave watersalated disputaz (e thay watarapaaifia ar nati? [
|1 yas, plaase specity:
T T 1
| | |
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8. Innovation

QUESTIONS ANSWERS

[E Are <here any public bodies cr accredited bodies fostering innovztion (francing, sharirg feedback, assessing, incentivising)? [ [ |

- Du innuvalve Lools ard processes exisl Lo,

~ build capacilies
*raise awareness
* .
engage stakeho ders
* shere nfcrmaticn
* engage within anc across organisation=?|

- Are nformaticn end commun cazior technolegies used to guide better public action in water menagement®
If yes, please specify now:
- Are theve reviews 1o evaluate the state of pay of anc pctentia for techniczl a1d nor-technicel irnovation, costs/ben=zfits o
innovation, as well as regulations and standards ninder ng inrovation?
- Du plaliv s 2zisl Lo diew lessuns o Rilues in waler pulicy end govemencs, and Lo cala ysz @l scale-ap besl preclices and success slunies? | |
- Are thete innovative co-oparation mechanisms across taritcries and wates users’? | |
[IF yes. please specify: |

9. Integrity & transparence

QUESTIONS ANSWERS

- &re relevart nternational corventions, rasolutions or framewcrks related to transperency and integrity transposec inta national legislation? | |
If ves, please specify: [ |

- Are there instifurional anti-corraption plans | codes of condurt or eegrity charters? | | |
[F ves. please specify: [ |

|- Are executive, legis ative anc juciciary powsrs clearly separazed? |

‘— Are there provisions for whistle-blower pretection in legal and irstitational frameworks? Are whistle-blower policies intemnalisec within al pubic water sector orjan sations?
[ ves, plcase specify: q—|

|— Are whislle-blower poicies irternalised wthir all public watar sector organisations? |

- &re comuplion risks and actua corugtion in thz watsr sector (e.g. manizulation of knowledge and informration, bribery, extortion) diagnosed? [
[ ves please specify how: |

- Are there evaluation tocls to track budgst transparency in the water sector? [ [
[ vas, please spacify: |

- Are wate accounts saparated to ensure traczability of the water money? |

- Ara thera mecnanisms/tools to track sransparency, accountability anc paticipation in the wale- sector? |
[t ves, please specity:

- Are there mecnanisms to essess the economic, social and envionmenta costs of water-re ated corrupt on? [ [
[ ves please specify |

- Are there proczsses andior platfarms for dialogus on the drvers 1o corruption a1d malpractices? [ [
[ vas, please spacify: |

- &re there ragu rements ir pleca ‘o reqular inancizl disclcsurs of assets, ncome and interests? | |
[IF ves. please specify: |

- &re anti-bribery management systems in pace? | |
[Fves. please specify: |
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10. Stakeholder engagement

- |s the Arhus Convention and/or other legal and institutional frameworks for stakeholder engagement adopted? | | |

- Was a stakeho der mapping carried out to make sure that all those who have a stake in the outcome or that are
likey to be affected Are clearly identified, and thei- responsibilities, core motvations and interactions understcod?

-More specifically, are the following groups 2ngaged? Poor populations

Peuple iving wilh disabililies
Women

Indigenous populations

Other

- Do local pressure groups exist? | | |

- Are the Lltimate line of decision-making, the objectives of stakeholder engagement and the expected use of
inputs clearly defined?

- Are there mechanisms or regular assessments cf stakeholder engagement costs or obslacles at large? | | |

- Is needed information for result-oriented stakeholder engagemznt shared? [ [ |
[If yas spacify how: | |

- |s the type and level o engagement customised and the process flexible to adjust to changing circumstances? ‘ ‘

- Is there a national multi-stakzholder co-ordination platform inc uding -epresentatives from public, private and non-
profit sectors and different categories of users?

- Are there mechanisms in place to engage science in decision making? [ [
[Ilyes specily huw. |

Arc there formal and informal mechanisme to engage stakchoders? [ [

[Ifyes specify how: |

- Do tailored communication strategies exist for relevant stakeholders, including the general publc, regarding all
aspects of water management?

- In your country, are indigenous/traditional water rights end uses protected? [ [
[If yes specify how: |

- Is there a dedicated vulnerable people policy?

- Ifyes, iz such vulnerzble peaple policy:|indicating goals?

indicating dutics?

indicating resources needed?
being effiectively implemented?
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11. Trade-offs

_F'\Ib' LII':I':—'I q'.llll:"lllt:lll."-\:i rare Ulr\.b IUI }..'IIUI

cr\-:rmhr or emarjancy siruatinng?

if yes piease SpeCIv:
Ao 4

. o o
AEE OGO

I:nvln:unmental sustainability

- Are there a
vuincrable groups, such as poor pnpulatlons, _pcu:upc inming with disabilities, wnmcn,

explicit measur

III'.IIjb'IILUD UL GI.IU 12 f ?

Are all peope guaranteed a minimum amount of water tor their neecs’?

73 f - '
IT W8S NOW 1E IT NNanceda ¢

if yes specify how:

- Are there social tarffs or other measures for vulnerable categeries of water use's?

- Are the capacity to pay and willingness 1o pey of watar users evaluated through
solid economic analysis and dedicated surveys?

- Are analyses for supporting dec sion-making carned out in case of corflicting

UU]GLI.IV':D diLluoa Uacia, W H':UHI:PIIILGI.’ ULIﬂI UIDF‘GIIIII::D III GLLI::DDIIIH WﬂLt!I
resources and services? (e g multi-criteria decision analysis, cost-benefit analysis).

______________________ 131451

P ' . . - “ v Vo T 1
- A grounawaier exiraclions monitored and dllocatedy | | |

12. Monitoring & evaluation

QUESTIONS ANSWERS

|- Do formal requirements exist for evaluation and monitaring? | | |

|- Are there agreed-upon key performance indicators? | | |

|- Do monitering and reporting mechanisms exist? | | |

- Are there provisions or incentives for civil society monitoring?

If yves, please specify which ones]

- Are there financial resources available to train civil society organisations in project monitoring?

- Are the results of the monitaring and evaluation process shared with the wider public?

If yes, please specify how:

- Does a national co-ordination platform or alike produce evaluation and manitoring repoerts for
parliamentarian discussion on water issues?
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- §aviiuled Living AWDO

§55u1AUIaAULN

msumsiamaninenstfilivanzaunduagudnvosniuliifuasmaiitangms
vhudnsssunivnaduiidansaudneanusiunsui lusiesnu AWDO 2020 Tdthudnnis
s3sunAvalugiut OECD (2015) snl¥ifunseulunisine Tneilosdusznou 3 osAUsznou
o (1) Uszandna (2) Uszansam waz(3)mudndedowaznisiidiusin Jauseneude

PANNIT 12 NaNNNT A9l

1. ianUseansua (Effectiveness) Winmuuadvungulaulguneg9g98y wagidvung
lunnsgdveessguia weldidmuneulsvismaituwaziiolvussqildivunenainnis wén

Use@vdua (Effectiveness) Usznausig
- UNUM-ANUSURAYRUTALIL/NY-NANT (Clear roles and responsibilities)
- ﬁzuumﬁmmiﬁjuﬁ’lLL‘U‘ULUJ'im’]m‘i (Appropriate scales)
- anuidenlaensinnsihAuninensey (Policy coherence)
- fmunn1sRamhenuiisufinveu (Capacity development)

2. vianUsg@ndaw (Efficiency)  iieoliinUselevtvesinededdu n1sinn1siay

[ 1Y

afaAnslusaniignilgadmiudsan ndnuszansnm (Efficiency) Usznausie
- SanstoyauazansaumaAeaiudiu (Data and information)
- MIAYULATNNTINATTIVYTEU (Financing)
- mahifuguantsdanisihgninluldedrediusyAnsnim (Regulatory frameworks)
- MsasuinnIsuuazeeuiu (Innovation)

3. viannstiiiaielanagadnunniy (Trust & engagement) Liasnsauedulyiiv
Usenu wagasianudulainnisidusiuvesiidiulaideriuninuyeusssunsussssdlag
wazaulusssudediaudlng nannishillewelanasaruyniu(Trust & engagement)

Usznaune
- avudednduazainulusila (ntegrity (Integrity and transparency)

- mMsilduTinvesyidiuladiude (Stakeholder engagement)




Tassmsnsatuayuivuafidnienisisenasuianssy wazivuaulaunedundeunieldlasinisidedugsiunisudmsianisin

(Supporting Research and Innovation Directions and Drive Policy setup under Water Resources Management Spearhead Project)

- mMasaniUiguseEnIgldul iUl wagidles (Trade -offs)

- MIRRMIULazUTELIUNA (Monitoring and evaluation)
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