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lun1svaundndde nelasanis v ladnnanssun1saienenaItug (special talk) laedinis
tiguonanun1sing Tevesiifermganiulssme wasieszma Huieinidelesinis s
fhevenmnd uazuandsubous Jstuaziu Taeduiunsdafanssy s 7 ns Usznoudne

Wite wazilismiaue fail
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A13197 2-1 enan {13 wagihteihiauevesianssunisatenenmuiineimuinidy

Y

pdedl |fuil Wtend A9 Uagrtaiiaue
1 6 &.A. 64 SPUUN1IANANISlan N Te1n1A 1. Takeshi Doi, JAMSTEC/APL
51899n18 SINTEX-F Wte sruunIsaanIsalan ngiienniAsiegania SINTEX-F
2 14 ny. 64  |Dam Operation Improvement|l. Prof. Dr. Yasuto Tachikawa
through  New  Technologies: 2t nseunissniiuauidoanslévaded 6 naiawszuuneginsaiaandsmeainmgléiu
Sharing knowledges, Innovation Guu’miwg'
and Operational Practices|2. Prof. Dr. Tetsuya Sumi
between Japan and Thailand  [sfadie “mnuvimglunurimsdeuiionisinmsgnndouazazneuaindvdnavesnisias uuias
yostoyasmlulssmadiu
3. Dr. Daisuke Nohara
sate “nsufuiniserafuinfinasiedagiudionsdanisdoudslasinnsanaindeyany
wensalarmiilulsemadiy
4. 36, 913, 91387 GVSUT ANEIANIIUAIENT UNINUIEENna
vhdie anunisaiiuasmsuimadedluguindmezelgvessanalne
3 17 w.8. 64 |Modernization of Irrigation Water|1. Yu-Pin Lin, National Taiwan University

in Basin Management via new
Technology--Taiwan and

Thailand case studies

Wil Optimal irrigation and cropping planning- Taoyuan irrigation area
2. gariuiigy wiaunumes EGAT-WIC, EGAT

#U9 Ubol Ratana Dam Operation Improvement via Smart Concept
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3. Southern Region Water Resources Office, Water Resources Agency, Ministry of Economic
Affairs, R.O.C.

#U9 Result from Trial of Refined Efficient Irrigation Technique in Chianan Irrigation Area,

21 5.p. 64

Drought Monitoring and Water
Resources Management Taiwan

and Thailand Case Studies

1. Professor Ke-Sheng Cheng 11%Mnenae National Taiwan University

#ve Drought monitoring in Taiwan using a variable-scale SPI

2. uA.a3.Feinu waTuintd Lazaue

WD Integration of Water Resources Management for Drought Mitigation
3. AR LaLaATY

te ANUKUTUTINTERISgANaLaY SENingd

21 3l.a. 65

New Trends in Basin &

Community Water Management

1. MingDaw SU, National Taiwan University

Wl Community water management in Taiwan

2. Aoutwayil Asualdn ustmaiiassadygn 9100 wazes. Insnsal augtuwnuina Inendy
NM19L9INTUNATOY U INYIRYURIANTAL

siadie nsdamaniwensthlaegumy

3. Seigo NASU, Dr. Eng. President, None Profit Organization, Institute for Social Contribution
WD River Basin Water Management under Extreme and Climate Change Impact

4. uAASNSANA gviBuw Aagdmnssumand punadnsalumiineide

W9 River basin management under risk mapping

28 1.8, 65

Water Administrative Structure

Reform and Development

1. Professor Seungho Lee, GSIS, Korea University

Wite Water Policy Reform in South Korea
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2. Eathipol Srisawaluck Legal Advisor Office of The National Water Resources (ONWR)
"9 Development of Water Administrative Structure in Thailand
3. M Zaki M Amin, Ministry of Environment and Water (KASA)

Wil Water Management Transformation in Malaysia

8 il.¢4. 65 Water Saving and Water Reuse in|1. Mr. Nagai Yohei Chief, Sewerage Department, Fukuoka City Government
Fukuoka City Wit “Reclaimed Water in Fukuoka City”
2. A, ATHIEN SHUSIINAND ANLIAINTIUAIANS PAAINTUUNTINE G

Wite lasamsidemsiansarudesnsidiilunssideaasygiamauninng fueen (EEC)
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2.4.2 NM3EN8NDAFHA510UE

mﬂimqmimiﬁﬂmwUmummiﬂ:ﬁamiammumu‘ii’ﬂ Igdnvismenuiifinnudfydanis
Fuiedousuduiuagnisdienengaisisuy eluldusslevdlunnine Hanninauena
msfnwlunuszginms waenailvldidduenars neowudy dwelui

1) msufudiuazananuidssandesssuiAdui

Founenny snAdefunsUIIanIsth ilomsuAlutiapmgnnde

AU SA.AT. 4339 AMSUNANA ANEIAINTIUANENT AN ING Y

sy Mavszrndimundanmslulemansuseu 2 nmssy Ua. ieAgnmssuil 37

Fuil 5 Fevnan 2565

2)  uwaamsdasiunsldszuudaluiflunsuimsdanini

1. %E]UVI@’JW@J A DEVELOPMENT OF SOIL MOISTURE MONITORING SYSTEM FOR INCREASING

IRRIGATION SUPPLY EFFICIENCY APPLIED IN THORTHONGDAENG OPERATION AND

MAINTANANCE PROJECT, KAMPHANGPHET, THAILAND

friiaue weas.nnyiand Junes uvinerdomaluladwszemindmsyunsivile

uUsEYN THA 2022 International Conference on Moving Towards a Sustainable Water

'
v

and Climate Change Management After COVID-19” 3uw 26- 28 Un31AN 2565

2. s‘ﬁ'aummm THE OPTIMAL IRRIGATION SCHEDULING FOR SMART FARM VIA REAL-TIME
SENSOR

frniaue se.es. assoneey JelElnea Auzimnssumans pramnsaiminetds
uUsEYN THA 2022 International Conference on Moving Towards a Sustainable Water
and Climate Change Management After COVID-19” Sufl 26- 28 unTIAL 2565

3)  mawdsukiugadalunsudmsdansi

Faunaa1u Water Resources Management System Innovations in Central Plain Thailand
via NRCT

FULEUD TA.AT. A937 AMTUNIIA WATKA.AT.ANT) TiAuAT AngIMmNIsuAmans uaensal
UMINYNRY

91u4U52 4 International Conference on Water and Wastewater Management, Thailand
Fuit 17 figuieu 2565

4)  WisuieuasAnsnisumsdanisin

391U $189UANUNAINEN (Progress Report) IATINISAN e UIRNTTUT95z UL 1AS98313
uaznalnmsudmsdanismineinnivessena @uese ddnauaniuleuienisgaufnw

ANYIAEns I8z uInNITNLNIYR lngan1duideian st Ussinelng 22 guieu
2565 Tuuni 3

A1
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Hamthlasinis se. a3, Gnus Waneans an1duideifientsianusemealne (TDRI)

5) LLu'wmmsﬁ']Lﬁuqqul,ﬁaﬁ'ﬂvi’ﬁﬁﬁ'mauaLLuzﬂ'lsU‘%ms%'ﬂn'liﬁ'lLLazﬁﬁu’Luszﬁ'wqmm
\ioanAMUINIULAZIVABNAN

1.49uUnA31L Water use efficiency improvement at local level via training process -Case

study in the Thor Tong Daeng (TTD) Irrigation Project area, Kamphaengphet Province

Thailand-

Huniaue AnBway Tl Asuddn uTenaseassalynn 9100 wag AuSHsT Yaasnsvual

Chula Unisearch, 3W1a3ansaiunningide

1uUsEYN THA 2022 International Conference on Moving Towards a Sustainable Water

and Climate Change Management After COVID-19” Jufl 26- 28 UNTIAY 2565

2. Fovmanna Tassnsfnumsuimsdanisminensiilusedugueudeinas SDGs

o

puaue wA.ns.Jesan 15esall AnEIMNITUAENS PNAINTAUNNINGITY uazAMT Y TR
Nl Usevasassatgen 9ia

1uUsEYN THA 2022 International Conference on Moving Towards a Sustainable Water
and Climate Change Management After COVID-19” Sufl 26- 28 unTIAL 2565

3. 91891798 f?ﬁi?ﬂﬁ’]ﬂﬁﬁ%ﬁﬂgﬁﬁ LLmvmmiammmmmuuazmé"amagﬁﬁwmﬁmms
ﬁﬁuuazmaﬁwmLmﬁﬂﬁ’mumtﬁﬂ'ﬁzﬁuﬁwﬁu IneANZNTINIENITNISLATYMIAMNEINIULA Y
ammmmﬁlauﬁgﬁ }@ﬁﬂ’] W.A. 2565

WnthlAsing We. 8nsna asiandanval Anzlifirnans uanIaiunIngae
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unii 3
N13aneNaAANIINaNRILINITY

[ I

AaAYIsEEEaINsALuY lasinisladafanssunisatenennufiieiauitnidued

Y

Juszezegsailins lnefifanssuinduisdy 7 ase dwagulumsedl 3-1 sieaziBanvesnisdn

Y a

Aanssuusazasanansliluimden 3.1-3.7 wavsiet e ¥y lunsasUseiauiinendosiung

Y

3911517 wanslAluiiven 3.8

3.1 SYUUNITAIAMIAIENTNYARINATIEAANTA SINTEX-F

msusseneluideszuunmsmeansaianingioniaseggma SINTEX-F dntudletud 6 an.
64 1381 13.30 - 15.00 u. Tuguuuvesulatiiiuszuy WebEx lnedl uastanansusenaun1susseny
Aauandlun1ANwIn 6

FEUUNITAIANITAIENINDINIATIERANTE SINTEX-F

Msmamsaianmgiionnasieggnia Insendussdaudmumiuidenlosseninusseinia
LazaMEMS (Air-Sea Interaction) dandaauamnuiou (heat content) MnumMaymsUIIMYAToU
(Tropical ocean) daasnonstuLAGeuVBIUTIEINA (remote forcing) luainalng (larce-scale) Tay
danaszuunisivaisueinialulndeu (tropical atmospheric circulation) wazaaiusd eules
svezlng (teleconnection) Y84z uuNIshnalisus niatuuiiasiganals (Mid latitude)
Tngianizusingnasalidula (ENSO; EL Nino-Southern Oscillation) Tugimiaunsuudn uay
UsnngmsaiBuieledoulalia (10D; Indian Ocean Dipole) lusmasmsduide lnsdnwaziduyes
Usingmsaiisans Aerrmiiaunfvesgamgiiindmaa fuandlusuil 1 fadutafondniitundon
muUsUnuluszuuusena Sndwauinisildssezinaiuiu (3-6 \eow) Jadufiuiveanis

Wnldlunsmeanisalanimgieomealusiegania

U 3-1 Us1ngn13al ENSO wazus1ngmsad 10D
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A13197 3-1 asuAanssunsanenennusiveimutinide

Water Resources
Management Taiwan and
Thailand Case Studies

Asen | ud Aatanan NITDUTTOBLAZINGINT
1 6d.A. 64 | STUUNISAIANISIENN 1. Takeshi Doi, JAMSTEC/APL
nllenATIEgan1a SINTEXF | viade szuunisaianisalanmgienniAsienana
SINTEX-F
2 14 n.y. 64 | Dam Operation 1. Prof. Dr. Yasuto Tachikawa
Improvement through New | de nseunssfiuenisuneldmded 6 nswamn
Technologies: Sharing sruUngNsalnNdsmeangladuunelvg
knowledges, Innovation and | 2. Prof. Dr. Tetsuya Sumi
Operational Practices Wate “arurimelunuuimsdowdionsinns
between Japan and gVNAYlazAyNeUINDYENAYEIN TUABLUUABY
Thailand foyasmalulssmadiy
3. Dr. Daisuke Nohara
shde “nsUftRnmsenafiuinfinanietiegtuiienis
Iamsfeudslaefiansanaindeyaruneinsalarmin
Tudssimadu
4. 56, 913. 81381 VIS AULIAINTTUAIENT
U IaeUing
vadie anumsaiiuaznisuimadeulugin
szt vesUssinalng
3 17 w.g. 64 | Modernization of Irrigation | 1. Yu-Pin Lin, National Taiwan University
Water in Basin Management | %208 Optimal irrigation and cropping planning-
via new Technology-- Taoyuan irrigation area
Taiwan and Thailand case 2. Qmijmﬁag LA LNUND EGAT-WIC, EGAT
studies #2170 Ubol Ratana Dam Operation Improvement
via Smart Concept
3. Southern Region Water Resources Office, Water
Resources Agency, Ministry of Economic Affairs,
R.O.C.
#98 Result from Trial of Refined Efficient Irrigation
Technique in Chianan Irrigation Area,
4 21 5.A. 64 | Drought Monitoring and 1. Professor Ke-Sheng Cheng 1mmnengdel National

Taiwan University

#9® Drought monitoring in Taiwan using a variable-
scale SPI

2. ue.as. e 3anl niuuinidyd waznue

#99 Integration of Water Resources Management
for Drought Mitigation

3. ARUAgEY WmLAATY

Wte ANLLUTUTIUTENINGAN1aKAE T8I
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21 3.0. 65

New Trends in Basin &
Community Water

Management

1. MingDaw SU, National Taiwan University

Wit Community water management in Taiwan
2. AuTway I fludidn Usenasnsassalaan 3110
WAZAS. INTINTA ANEIUUNUING IWeIRENTLETRINTT
UNATEI UWNMINYIRYURIFITAN

Wte miﬁﬂﬂﬂi%%ﬁﬁlﬂ’]ﬂiﬁ’ﬂﬂ&lﬁﬂ‘du

3. Seigo NASU, Dr. Eng. President, None Profit
Organization, Institute for Social Contribution
WU River Basin Water Management under
Extreme and Climate Change Impact

4. A A3 MINANR qriBuL AnLImnsTumans
PANIAUNTINE

#98 River basin management under risk mapping

28 L.8. 65

Water Administrative
Structure Reform and

Development

1. Professor Seungho Lee, GSIS, Korea University
Wil Water Policy Reform in South Korea

2. Eathipol Srisawaluck Legal Advisor Office of The
National Water Resources (ONWR)

#70 Development of Water Administrative
Structure in Thailand

3. M Zaki M Amin, Ministry of Environment and
Water (KASA)

Wil Water Management Transformation in

Malaysia

8 3.8. 65

Water Saving and Water
Reuse in Fukuoka City

1. Mr. Nagai Yohei Chief, Sewerage Department,
Fukuoka City Government

Wile “Reclaimed Water in Fukuoka City”

2. . A3.IER SHUFTIUAND AMLIAINTIUAENT
PANITUUNINEE

ite Tasesnsisemsinnisanudesnsiddluen
st aAsugnanauninnyiuean (EEC)
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iwum'ﬁmmmitﬁiwq@ma SINTEX-F 1Juszuuiiwaunlag Japan Agency for Marine-Earth
Science and Technology UAMSTEC) nngldminusauileszuinaannimglsunazUssinadgyu EU-
Japan collaboration s¥uun1591889 SINTEX-F1 10 uszuuwsnlaelduuudnassnandans
(Numerical models) §aUsznaulddae 1) gadeyansiatngdonie uazaunsenans 2) szuy
?Lﬂiﬂzﬁﬂ%’mﬁﬁaaﬂaLﬁaﬂizmmmL'%'uéfwuaqmmaagm (SST-nudging scheme Initialization) &113u
asyadeyatndiluluuinasegaiu 3) KUUTABIEAIUTENINUTIBINALATINaYnSiusEaulan
(global coupled ocean-atmosphere general circulation model) iag 4) LLUU%"Waaﬂf’imuﬁﬁﬂﬁ
SsTUUNIIassdvinasnUTinaiusunagu (sea-ice cover) dslddayaaningiotnmaves
ﬂ?mmﬁ;'n,tf‘ﬁwﬂﬂqu (restoring observation climatology sea-ice cover) ilgannsnsiata @l
wﬂﬂ‘wum 9 ensemble member model Usznaun 18 3 nudging strengths x 3 physical schemes
(wind-ocean current) Tnsfimsusuuiteyaonmaiinimen Hoanmursiandouinnissians
\lesanndninaseninsanuazumannslutiagiu dwsunisaiiedlssuuiiafiandmiudeya
B (initial condition) Tutagiuinisiaun SNITEX-F avan 5 o5ty Taefin1aifia ensemble
waznsnaaevUiuuiawesdeyaaynimanslasly sUU 3DVAR ocean assimilation kAL

PaegemuiuladanUiniaudanegy wldlunisannisel seasideadauandluguin 3-2

AGCM OGCM Sealce Ensemble Initialization Reforecast
model size every month,
1983-present

F1 ECHAMA OPAS No 9 SST-nudging 24-mo lead
(Luo et al. 2005) T106L19  2°x(0.5°-2%)
L31
F2 ECHAMS OPA9 LIM2 12 Same as F1 12-mo lead
(Doi et al. 2016) T106L31 0.5°x0.5° L31
F2-3DVAR ECHAMS OPA9 LIM2 12 SST-nudging with 24-mo lead
(Doi et al. 2017) T106L31 0.5°x0.5° L31 3DVAR ocean
assimilation
108-ensemble with ECHAMS OPA9 LimM2 108 SST-nudging with 4-mo lead
F2-3DVAR T106L31  0.5°x0.5° L31 (12xLAF,  3DVAR ocean
(Doi et al. 2019) 9days) assimilation
F2si ECHAMbS OPA9 LIM2 12 SST and 12-mo lead
(Morioka et al. 2019) T106L31 0.5°x0.5° L31 SIC-nudging

gﬂﬁ 3-2 S¥UUNISAIANNSEd SINTEX-F
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UszdinSnnn1saianisalsneganiavesszuy SINTEX-F dmfuusngnisal
MIEYNSANENS
1.1 UsIngnIsad Indian Ocean Dipole (IOD)

s a

Us1n9n30§ 10D 1Buusngnisaifiiatuuinuuauidurud gasvesmaynsduiie
Tngagdnaiudsuudasgamgdfiaumeis azdenanssnuiunfeinaveslszinaoaainsde
suladide saufeUseinadu 9 ‘ﬁ'aq'iau 7 uMaynIduwAe @1msunisainnisalusingnisal 10D
damth 12 ifou Taelddeyasusufiounsngiay ansamanisalarminlduiudlutiaioud 2-
4 uaranaudionanisaisudifond 5 1l ieifleufudoyansiate ddudimeuum mamansal
Tnglddoyasuduioungaineu amwaansalunisaamsaldrmhsalamunainindeudouans
Tusuil 3-3 Tuiileudugioy wa. 2562 Usingnisal 10D df1dauss (super 10D) dswasaanin
afiomaludszinenensnnyfuoen seainsids LazfUu dawanisnaaauszuy SINTEX-F Tunns
aamsaiusIngnsal 10D Wi Tnelddoyadusuiiounaauiou ne. 2561 awnsnaianizalld
Indrgaiudeyansiadaluuisdinsoungainieu fauwey w.a. 2562 lngluidagsyuudaiy
AaaLA ougsdausd sunguadudull egslsfmuuualiuvesaadonnuuudiaes (Al
ensemble mean) TugisUaney w.a. 2562 Tuwilindu positive 10D adenadasiudeyansiain A
wandluguil 3-a esniileldeFudulutisggrun fmnumaedsulunmsmanisalgaiiesan
winter predictability barrier ﬁLﬁmmﬂqmwQﬁﬁ'aﬂéwwzLaﬁnmmmagmﬁmﬁaﬁmmLL'UiiJi';uqq

lugaegamun?

1.2 Usingmsal El-Nino Modoki
Us1n9n71508 E-Nino Modoki 1 utsingnisalfiiinduuinuuouidugudgasves
umawmﬂ%ﬁ?\lﬂﬁﬁmiﬁmmmﬂﬂiﬂﬂgmﬁzﬁﬁuh (ENSO) Tnanaainnisaianisailsingnised EL-
Nino Modoki wu3itupauiiuimy w.e. 2562 Usingnisal ELNino Modoki i8n5nasanisnaunvues

1w

Us1ngmsal positive 10D lulioudsminu w.a. 2562 Baaanon 1siefIvesnuNABINIAgY Lag

1%
[

aunziueenmAsussuTaa Maritime Continent dawalifgamgdiaumeiaanaaniiuni dadu
anwavalsINgnsal positive 10D d1m3UN13AIANITNAIMTNIUBIUTINGN158d ELNino Modoki
annsaldmenisalarmihlduiugingt wazaamedoutiosninsingnisal 10D lutufeud 2-6
dlelddoyaimuduluriaggrun fuandlugufl 3-5 dmiunismenisalusingnisal ELNino Modoki
Tud w.a. 2562 Tnglddoyasuduifiounaiay we. 2561 dsamnsananisallalndidsstudoya
nsradalddluiioud ey we. 2562 fauandlugud 3-6 Feaisaidudunulumsainnisal

Usngnised 10D lusieudamney w.a. 2562 la
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Correlation skill of DMI Pl"ediCﬁON . (b) DMI prediction issued on 1 Nov. 2018 (°C)

- Obs.
0.9 3 F1(individual ens.)
= F1{ensemble mean)
F2(individual ens.)
08 faad QR F2(ensemble mean) / AN
2 F2—3DVAR(Individual ens.) ¢
0.7 = F2—3DVAR(ensemble mean) N
s All ensemble mean

0.8

0.5

0.4

; -—_ 0.3 :
-1

T 1 6 ¢ 7 1 9 hnun

-2
OCT  NOV  DEC JAN FEB MAR  APR MAY  JUN JuL  AUG SEP
2018 2019

JU# 3-3 n1smanisalusingnisel 10D UM 3-4 nsmenisalusingnisel 10D
2991112 Loy WA, 2562

Correlq"‘ion SKill O‘F EMI Pl"ediCﬁOn ,{b) EMI prediction issued on 1 Nov. 2018 (°C)

EMI _E:’(si;'\dividuul ens.)

= F1(ensemble mean

(b) all 0.8 54 FZEindivid:al ens.))

EC1 = F2(ensemble mean)
0.8 —— F2-30VAR(individual ens.) i

Novi = F2—30VAR(ensemble mean) “/.f:‘*ﬁﬁ,\
ocTl 07 19 == All ensemble mean \:’\\
=Pt ’ H S
AvG1
py 0.6 15
UKL 0.5
wun SN
i 04 e T
m - S ‘ .

‘ _;JS% AFR JL.I. oéT 2.@19 APR JUL

JUM 3-5 msmansallsingnisel EbNino §U#1 3-6 n1sananisadusingnsal EL-Nino

Modoki 839t 12 Loy Modoki w.A. 2562

Uszdingnmn1saiansalanmgienAsenanavesszuy SINTEX-F

NsANANNTIRNIVRITEUU SINTEX-F Tugaed .. 2526-2563 a1nsamanisalgamgilla
wiug Tugrasousunau-nuaius luusnaumaynsduiens Tuan wazumaynswugin
nzupon dauuinuiuAuinnueainedeu dufulssmalyedanuidudiluuisuinues
UszwAlnediafoulguis uisdoudamay ﬁumm’lugﬂﬁ 3-7 dwsudSunasluanunsanianisalla
wiugtosningaumll dndlvgizwiudaduusnuumaynsuudiinagiuan diudsemelnedinany
anandelutafeuliguisudaiioudiman dmfunsaansallutinfeudanaudafiounaia
WA 2564 KANIMANIAILARI AMITIT LIS AMUBTINA YA LarUTinuduiiiuduuina
Maritime Continent @ saanadasfiunisiamnvesusngmsaiarian (La Nina) Asuanslugui 3-8
ANTIUTEUU SINTEX-F anansaainnisalaaungil wazUsunaslulalndidesiudoyansiainusiom
uMayns LagasauAguUIINgNIsaiduaynsmans dudvuinuiuiunianisaflddinidoya

AN
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JUA from may

JJA from may
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SINTEX-F seasonal prediction system
~the past, present, and future™
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[ —y 5 2 &0

JU# 3-8 MsmAnsalgaunil wasUSununy w.e. 2564
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3.2 Dam Operation Improvement through New Technologies: Sharing knowledges,
Innovation and Operational Practices between Japan and Thailand
n15usseneluwave Dam Operation Improvement through New Technologies: Sharing

knowledges, Innovation and Operational Practices between Japan and Thailand Fadwileui

14 n.g. 64 1381 13.30 - 17.00 w. lusUwvvesuladstuszuy WebEx lngiitonaisusenaunis

U55818 fakandbunipnn 7
NAULUIEN1TFUNUIMIETIVINGG F99ANANTIATE AT, FATA AMSUNANA 3NIWIaeNTal

uingds Uszsuldnanidanazudeinguszasduesnsdnnisdununivimsesuladluiiesnis

Ufuussmsuimad ourumelulad ivivade uaziiauensounisdniuanuideneldununy

gnsmaniliinute (Spearhead) Fudsay WHLILNNTUINTTANITINTT 2) dadnaiuneide

WA (39.) (5UT 3-10) Tesslaifunisuaniudsussdmnuiuazuinnssuduniside nasnay

wInURURluNsUS U RINsUIMsWeur uwmalulagnvivadeseninsdidunazssinalne

G @ Fie | D7OneDrives20-%20Faculty ing %20Chulalongkoma 020N 0Nnalpdt S v5 0 @ @
e —
ey | v
| Spearhead Program |
T
L Program Promoting Committee |
T
[ Program Chair ]
I ODU (Outcome Deliver Unit) |<74.| PC Office (Drive, Link, Develop) I
1 F z 13
D lop water ma in Increase water mana?emenl efficiency New techm;logy development
the EEC area n the upper central irrigation area for dam operation
n-duc- water consumption Save 15% of irrigation water Increase dam storage by
Outcome by 15% in EEC area via usage using data technology and 20 % by dam operation
demand management people participation. optif
ki ‘Decizsion support system for am re-operation system -
Output roccmmand.luuns d at\un waplp ¥| gerr via rainfadl predl;tlfnn and
i s, " an wat T USE gr 0 training at water deman T
(technigues, economy, T Fie ek | mtuilite et Moy
Water saving/reuse/IOT Wate management techniques Dam operation/demand
Drivers technologies from the AN wateruEan RIoUR. estimation/runoff
¥ research i i e simulation system

UM 3-10 nsdauenseunsaiundIfenelausunugnsmansidmang (Spearhead) mu
famy (WHUUNITUTTINITUN0T 2) dinaunsideurisid (3%) eg 99
AARTIANTE AT, A0 AUTUNANA
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dduialy Prof. Dr. Yasuto Tachikawa 9numAng duifealauisUssmadiu Jadulses
299 Cross Ministerial Strategic Innovation Promotion (SIP) Program lathiauenssunisatiiueiu
Fdunneldiated 6 maaurszuuneInsaladenisarnniglds uvuialug (Theme 6
Development of Super Typhoon Damage Prediction System) ﬁﬂLLﬁqug‘U'ﬁl 3-11 %ﬂLﬂUﬂﬁgi
annsihaAdeluanansaandulusemadUuleesaiunsanmmidemenndefivisonis

U a wa % '

WSz uUN1SNensalfeRURase Tl

[ '
a

atuayunsiieudeannimilusssedunnaa31daguu (Real Time) wagsveze1d N15Iamsey

Development of A New Hazard Prediction System) e

e~

a1saumnavesteyangnsaliefivfiaimin (Providing New Hazard Forecast Information) 1ol
< v A 1Y = [ Q) Y oa v L4
Judeyausznevlumsifeudsuaznisaseunisensn waznisiaumalulagliinanmslduselovil
g9gAlUMUNITAIUANDIAIIINITAAEAS (Development of Maximum Utilization Technology for

Hydraulic Facilities)

Online seminar on a dam operation i through new gies: Sharing innovation and practice
J )
Cross-ministecial Strategic Inaovation Promotion Program The 2nd period: October 2018 — March 2023

Pioneering the Future:
Japanese Science, Technology and Innovation

The Cross-ministerial Strategic Innovation Promotion Program (SIP) is a national project for science, technology,
and innovation, spearheaded by the Council for Science, Technology and Innovation as it exercises its
headquarters function to accomplish its role in leading science, technology and innovation beyond the
framework of government ministries and traditional disciplines. It addresses the most important social
problems facing Japan, as well as contribute to the re-surgence of the Japanese economy.

<
SO mEma < mmTa s

Thema 6: Development of super typhoon damage prediction system

Core technology
Development of a new hazard prediction system «Ensemble stos tion prediction system
o at reali ion
a

Real-time Real-time I

prediction system flood prediction system

+tn
real
I level
Providing new hazard forecast information “Ef:i o
i o
; +72 ahear
it

Providing long-term forecast Providing lony
information to support the issuance information to
functions of

of evacuation infos

b To Themes I, II, VII
rivers without forecast inforr n

Development of maximum utilization Expansion of flood control

technology for hydraulic facilities ‘“’:”“““’"
*Effec

management system support system
Zero escape delay and Early economic recovery

I MR £ ST Y

JUT 3-11 msthiawenseunsaniiunuidenigldmden 6 myiauwszuunensalnny
Lﬁ'wwamwwﬂﬁs{ uvuInlng (Theme 6 Development of Super Typhoon

Damage Prediction System) Ing Prof. Dr. Yasuto Tachikawa

anfudaby Prof. Dr. Tetsuya Sumi 3ne1nswazinideanaudidenineinsui anduide
Josiudendd uninenduiienls Ussmaddu ladnausluwide “anuimelunuuimsidouiie
N3TANITENNABLaEAENoUIINENTNaveINIstUR suwUasvesdoyasinialulsyinag Ju

(Challenges on Flood and Sediment Management of Dams under Changing Climate in Japan)”
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Fawandluzuil 312 Tneidonnlunisiniaued 3 Ussifundn 1dun (1) unudfoAnisidieany
UasndgegnassmunaznsuImsileuiifiussansnamiiie suilodumamsalgnnfogunss (Urgent
Action Plan to Safe and Effective Dam Operation to Cope with Extreme Flood Events) (2) 15
AunasnislunisusamenndeuaznisdanisagnoulugrafuiiielfiAnaudsduluounes
(Increase Flood Mitigation Function and Sediment Management for Reservoir Sustainability)
uaz (3) nsduiad ounslduszlevinndeyadulunisuimsdanisgnndsuazazneu (Rainfall
Driven Optimization of Flood and Sediment Management)

ddudialy Dr. Daisuke Nohara Ingnnsuaginidoamnandumsiduidanada Ussmadgiu
Iiausluiate “msufviniserafvinfinenaietagduiionisianissoudslasfinnsanan
%’agaﬂuwmmaﬂéawﬁﬂuﬂmmzﬁﬁu (Real-Time Reservoir Operation for Drought Management
Considering Operational Ensembles Predictions of Precipitation in Japan)” ﬁ'ﬂLLaﬂﬂu'gUﬁ 3-13
Tnenommstiiausldndnisaudfguesmsuimadounazarafuihinannidagdy wagnis
ﬁwsﬂjayjawuwEnﬂiaia'awﬁwﬁgﬁzaznawuamwzma (Mid-Term and Long-Term Operational
Ensemble Predictions of Precipitation) NWU?Sﬂ@UﬂWiﬁ%ﬁmﬂ‘m'WUU%VI’WL‘?J‘I@ULLQ5’9]"]5]Lﬁ;‘U{f’]
suildtiauefuumensihdeyadunensaidmthaldlumemensaitinahivadheniv
vnTaeldvinniswaunuuusiaesiu-1iava Hydro-BEAM (Hydrological River Basin Environment
Assessment Model) Baifudnweuy Distributed Model napnauvitn sWaILILULTIA0IN T3 A7
fiamitommuanisszunetiimugauseuiiyatunisananudemennsoudsliesfiandae
bN A A Stochastic Dynamic Programming (SDP) LwagtynAul A Sampling Stochastic Dynamic
Programming (5SDP) lunisiiausldandiogansaidnuienafiuin Sameura waltn Yohino lu
Usemedu wagdsydvdualunsuivsdanis

wazlud1Augaine se9A1anTIAERS A5, 81387 gNFUN INA1ATYNTAINTIULEE LAY
Aaundou angimnssumans suiingrdeuing 16 duinensussersfsaniunisaitiuagns
vimadeuluguinidmsselngesUssmelng wadwsainemiAdelunisusuusmsuimadeude
wielulagdeyyusehivg maamumiﬂ’wmmuﬁa“faluamﬂmﬁmhaaﬁuayumuu%mﬁmﬂWi{fﬂﬁuaﬁ
Uszine fauandlugud 3-14

Y =

Adansaunsiiaueveingnsiaazyiuladdednaiy dnisuaniudsuniiufAniiu Lay

IS

9 A ¢ Y v & Iy a N !
°U'€]LﬂuaLLu%V]LUUU'ﬁglIEJ%u‘i]']ﬂQLﬁJW'ﬁ’JNWQ‘\]WﬂUﬁ%LWﬁlWSLLag UUIUﬂ'ﬁWWu’N']u‘U'ﬁﬂ'ﬁL“UE]ULLﬁ%E]'N

]

Authluewan daanaussenantsduulugui 3-15
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#K) > Abhishek Koirala

DPRI
DPRI-KU
R — SUMI Tetsuya

0 Mute - O Stopvideo = (1) Share

@ m B a g

3UN 3-12 msihauslwinde “AanuvinmelunuuivisWeuinen1sinnmsennsdelasaznauan
avsnavesn sAsuwlaweeyaemalussmediUu” Iae Prof. Dr. Tetsuya Sumi

illkasma

JUN 3-13 nsthiausluiade “msufifinisersfuinfinanssedsgiuiiensinmsdeuddee
NsanNNUayaNunensaiarmilulssmegyu” Ine Dr. Daisuke Nohara

JUT 3-14 mshiausluwiaide “aaunisaliiuaznsuinsWeululsemelny madnsaneiddy
TumsUSuugensuimsweusemalulad Uyanusshvg aaenaumsiaueiidelusuaniiie
PIATUAYLIUUIINIAANSUweIUszmna” 108 S03mansImans as. 91387 qrisun
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JU# 3-15 UTI8INIANTUTIENY

3.3 Modernization of Irrigation Water in Basin Management via new Technology
-Taiwan and Thailand case studies-
n15Ussun8luw 19 ® Modernization of Irrigation Water in Basin Management via new
Technology--Taiwan and Thailand case studies SotusleTuit 17 we. 64 a1 9.00 - 11.30 u. lu
sUuvesuladuszuu Zoom
Tunudunnadedl WumsuanuBeumiuilunisihuianssuwazmalulaguldlunisuims
SansiwesUsanaldniunaring il uinnssuwasmaliladhiuldlunsuimsianisth ey
WA FegeTinunTUSsTansthvessumesield Tunudusnil wiadu 3 whde fil
1. Optimal irrigation and cropping planning- Taoyuan irrigation area 198 Yu-Pin Lin, Associate
Dean, College of Bioresources & Agriculture, National Taiwan University
2. Ubol Ratana Dam Operation Improvement via Smart Concept Ima@m 5‘1&‘1/'7@ WAILAUNDY
Chief Water Resources Management Department, EGAT Water Intelligence Center (EGAT-
WIC), Electricity Generating Authority of Thailand
3. Result from Trial of Refined Efficient Irrigation Technique in Chianan Irrigation Area, Lo g
Southern Region Water Resources Office, Water Resources Agency, Minlstry of Economic

Affalrs,R.O.C.
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Special Talk on Modernization of Irrigation
Water in Basin Management via new Technology

--Taiwan and Thailand case studies--

Prof. Yu-Pin Lin

Optimal irrigation and cropping
planning- Taoyuan irrigation area Assoc.Prof. Sucharit Koontanakulvong
NRCT Spearhead Research Program on

Water Management

=

Ms.Wanpen Kaewkamthong
Ubolratana Dam operation Improvement
via smart concept, by EGAT

ST | “"'W'\I

% | Director Shang-Yao Lien

@ l Result from Trial of Refined Efficient M :“"':::;_”' _221"]‘[] -

Iigation Technique in Chianan angroK fime: Y.00-
n Irrigation Area, Taiwan - x ;

Taiwan Time: 10:00-12:30

JU# 3-16 UTIBINANITUTIYY

UssindlneUszaulamdui selughumsuiaunauiluniugs wazmsieiviaulunds
du L uUszamnd Tuthe 3 Diiuan Ussinalneyszaudutam doudanogisioies anulsl
winewlun1nAnSeRvR Mliuszansamlunisusmsdanisinanas fadu nsthudanssuuas
waluladidwld dangnisudmsdanisiiadu
1. Optimal irrigation and cropping planning- Taoyuan irrigation area
TumsAnuldluna EcoCrop Wisfinwanudewesiisuiazedin wagldluma Cropwat vile
fnaSunanhinld feildlunufinessneuseiis ¢ vin liud $17 Samdes Tulss wazdune
lin1saaldveyalussn %33 2004, 2015, 2020 TuauAnwilddnseuIuALE ssvesile
(Crop risk) WlefimAsuntasgionnia wadilsl wuin sumadiaumsizadlunismizugn awnsa
anmUEEeanUsnah warlunsdlugndnaduiudimies TneusuUsinanildivdedios 65%
wiuldanuidssanas amisnanamdesinnisalseniu dansugnity awsaannisld
wazANABs nn1sAnen ansnsoaguls fell
- Tuswinwnil dunvelieiy szuumamigUgniiangadluiiufidoe daldun dume
Lardmaed

- 9nnseunamnevestiea EcoCrop uansliiuiiadimnsanluituding Tnefinnsan
mnanmgiismeluofin 1wy gamgiuasUiuaniny venani lunufnnidmssty
szuumMamEUgn waznagnsldluvieadu

- matssfiuanudssdmiunagndlumansugniisuasnisliinssaunadi$alunng

meudsaiionisvatsenu lumsfnuilifswusanuiinunslddilunanizugn

WAEIIBANAIULELIINNATITUNBAUTENIU

‘dy = Ady Ya a s o U [J A
wenanil Tunudnuilladesesiludaasegaans dmsunsivuanagnsiunisugniialu

] =~ ) Y a o o wva A v A Ao v a
sUnuusng o weldludeyaddedmiugninestomseisnalunisinduls
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Risk Assessment Process

-
2321
+
4

Environmental
fisk Reduced rainfall Temperature rise

—

.

Crop growth
risk

Insurance risk

5UN 3-17 i3esiianisuseiliuanuideaiionsvauseniu

2. Ubol Ratana Dam Operation Improvement via Smart Concept

Fdefiientunisth Al unldlunures EGAT dudu EGAT Swaluladlunsnennsaivesmuies
WU uuuiaesdleuatuda wazsionh Al hanldlaedienusiuilonnuminendouieatuayunis
Mauvendou

nUszaunsaioss EGAT Tumsth Al dwldlumsuimsdamsthiinsuszgndld Al sauiu
LuUSaemnsadamand annsafiuussansamussnsnennsailnanilnadnideu Tneluszoy
& 1-3 Su Wnauszana 10% drszezUrunans Turae 4-7 Su Wnadimundledioufulumania
Afneans LHesandnisuiulssdeyalifuatonuateain Al fhendunsald sl Tunisldi

AMNWaUVRY EGAT 1Wun151aukunstdinludnwauslaet wWesandesndaniulsuiaii

3. Result from Trial of Refined Efficient Irrigation Technique in Chianan Irrigation Area
fig10 Chianan iufisiuilaiun dniamngdgndaa didildunann 2 wnasldud grafui
Zengwen wag WuSanto Insfifiufivatseniu Useua 62,000 1ened daduiuididuundmwan
91 svanvesliniu draesrauseniu seuen1s 1,400 nu. @1;% 7,400 nal. LLazﬂizaﬁmmﬂdw
7,000 uvis wonnd usssildlunsudmsdanisssuudaududeuinniy nufeliinashHluid
U%mmmﬂﬂizqﬂﬁﬂquﬂuuazmiLﬂ?isJuLLiJawaaLmdaﬁﬁumaﬁu

NEUN82799lUNSUSIITINNIS Usenaume 4 e Tawn

EAY

- MIBNUNIATY -Southern Region Water Resources Office (WRASB)
- #nelesT -Chianan Irrigation Association (CIA)
- AALNYY — Taiwan Semiconductor Manufacturing Company Limited (TSMC)

- guﬂ - Chunghwa Telecom (CHT)
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N13U5UUTIsEUUTAUTENIU Usenaumenisusnisdnnistumusiingg lawn
- anflvauseniu (Irrigation station)
- Yausenu (irrigators)
- nsUTuUssEULYaUsENU (irigation system)
uinnssu wazmaluladfiuly Téun
- asavuayumamaluladann TSMC 1wy szuuaiuguuseg i gunsaidgunladh
N inssuTh
- spuudaluiRd il iR siuraysenu guuRnuaansaldaunsinuniessuy
lunsmuauszeglng vasUserlunsufiRnuralseniu
- msmuaumstietvatssduiiudl Yiinathitlvasendatemisueseansinetn/ane

PLAAIDINITLILADUNITVAUTEMUA VS UARDY WU NISLIdRaumedila au1sniny

LaZIZUUNIIINGIU
TSMC supports technology development Full automation for irrigation operations
i Electric water
Electric gate control  distribution equipment  Water level gauge Users can use the smart phone or system for

S eEeSSSSEBEEEEEESN l aEsss8se remote control of gates for irrigation

On-site operations: On-site operations: . Low power consumption
Manual/electric Manual/electric 2, Low cost

App remote control; App remote control: 3. Onslte water depth
Remote control Remote control measurement

Power source: Power source: 4. Power source;

Solar energy Solar energy Solar energy

Control of field irrigation water supply

The terminal water volume outflow of the water supply/discharge canal represents an
irrigation alert for the canal such as push notifications (email, smart phone, and system)

& — — TR

Irrigation alerts = 1. Uneven distribution In individual reglons; 2. Gate irrigation water supply
Inaccurate (too much water released)

mp Irrigation station employee response = 1, Adjust the gate for the area; 2. Conduct onsite
inspections when necessary

JUT 3-18 winnssu wavtnalulaguinildly Chianan Irrigation Area
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ibiiAnn1seysndln fell
NLHN USUIUNS LAY

'
=

SEYEN (NW-.A.): Useaad 13,000 aU.4./48n0N35

Seei 2 (n.A.-m.A.): Useuas 12,000 aU.4./80A05

[

ANSUSUISIANISTLAATY BIGLALUTEENTAINNITUSIITINNSBRUTENIY P9l

]
=]

2oy ouSnsilduszana 20-25%

swordl 2 eufnthldussana 25-30%
Yiuusassuurauseny

swofi 1 euSndifindu 3%

Je8Y AUSNUIUTY 6%

D.

a7 lnewndedniseusnyuig 4.5%

nsuFulgeszuuYaUsEny -nsdlAner Wujia Team #2g 10T

- i 114 wenens

- gunsal Usznause (1) Ysegluiln 2 uiu (2) garenseualdia 9 ¢ uag (3) Flow volume
equipment Tuiudl 16 wiia

- UstlewiiAedy

- rogdl 1 oysnuwil 390 au.u./Asnmms

D,

- 5zwE?l 2 9USNUU 720 AU.LL/ABNANS

D,

Uszihudiimne
- ey seuuvausemuluiuiisiu Chianan dongmsldauninndt 70 U wagAsaumgunis
andluiuilaeade 50 Lanes

- sy wssdlunanensiienguintu Jdudenhwelulaglnig wWhunlduntu

MnnsdAnwainUsemald Ty wazuszmalnglunisuinnsdanisd anunsnaguuszsidudd 4

Usziau leun

1. 1.Technology transformation msialaatenyuduniiunuinanniu

2. Economic evaluation and Risk assessment m'ﬁlimﬁumqLﬂwgﬁﬁn,l,azmm?im Wldnis
Usziudelunianuns wagnsuseiusiaiiona

3. 3Farmer adaptation msufusaanunins Lesninuasnsfionguniuniulassainaves

Useanng setudsneaimalulagidnunty
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4. Policy ulaury M3thiegsifulduf R Tnenansudnluidudumisluszauuloue

o o & & A v
5. HUUNA LLasILRa DY LUUWSUV]@LLV]Uﬂ’]TUQﬂGU’T]

3.4 Drought Monitoring and Water Resources Management Taiwan and Thailand case
studies
n15U55818TuRIT® Drought Monitoring and Water Resources Management Taiwan and
Thailand case studies Satuiiloufl 21 w.e. 64 11an 13.30 - 17.00 u. TusUnuvesulaiiussuy

Zoom nglienansusenaunIsusIens AduandluN1ANuLIN 8

Drought monitoring in Taiwan using a variable-scale SPI
Professor Ke-Sheng Cheng, Ph.D. 91nu113Me1ade National Taiwan University
Dept. of Bioenvironmental Systems Engineering/Master Program in Statistics
Tatdaue Bnsiemuannzuasiulssmalaniulaglareeil variable-scale SPI laussene
fanzudedaiintuiiussmalduiulugas 2020 May - 2021 April sUsmainfiuiluieuan

Anasgeaalusou 100 U A1nd15eAu dead storage wazlugasdsnammadmiinmslayaaen

¥ '
a = Y = C% a U 1

penaululdaui o uUsuan1sAnAvUl Soudadufosssusifns i ud1dainisaniug
Usingnisalfuaaiy iugenazauainunfnseUuiaduiiaands dufsradeszeze1ivse
' a ~ a a v g ~ & ' < | ~ a v
ALRA Y NISTNUA ANALaLUS UMY s N1 ANTUD Y1955 L U9 LEE LA 1N TS U5 PR LT a0
& 1 QA' 1 d’l QI ‘o’ d‘ [ 1 < ’oj Gl = Qll QI dy
wangLiaunIMANUNNIoItazsNUTInglunszuanianas sEAusIuiun Wsemuaniiuyuly
L% gol Va 4" ¥ d‘cﬂ 1 ¥ a U & A & yo
gamsalafu FesanneziasAvaaulusgstigorafunatduaviisedou n1 s AU M U
Tneluinusngunmsvisdiludy dstunianeasdsiniduniausnflasunansenua Standard
splJuenfidnagldfannaniizuddudagiionniamsisiluaiiduszdnsamlunisuenaiy
RaUnfvesUSuaiuludwalen Tun15d19799990 2010-2014 §in158197295n5IeT 35 Usewne
910 43 Usend 19 WMO lawugihlaldailunisfnmuaniienas
dnsullenuannsudaziusgiussinuiideanisde Inisimuaddvilsingldun 1) meteorological

drought index, 2) agricultural drought index, 3) hydrological drought index R E PP NIER

WuAssdudmsudausunan

M5UsUEIUNTUABLAY

Meteorological drought index

1) A1 Standard Precipitation Index (SPI) i udiafailesandesnaifivsuddeyarunn Audm
$18 MRamuluaindasafifasangu 1 ieu 3 wWeou e 12 wewdudu as1edieais

LU AR T ARITEFUAI LAY
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SPI range Severity level
0~=0.99 Near normal or mild
=1 ~=1.49 Moderate drought
-1.5~-1.99 Severe drought
-2 Extreme drought

2)  Palmer Drought Severity Index n13vdnavavfldaedldveyanuind uldundaya -

Evapotranspiratione Soil moisture Wags Runoff

0~ -0.49 Near normal
-0.5 -~ -0.99 Pre-drought
-1.0 ~ -1.99 Mild drought
-2.0 ~ -2.99 Moderate drought
-3.0 ~ -3.99 Severe drought
<-4,0 Extreme drought

[
Yaa

n1siasadendnvidldinueinarsantaun 1) anudndule 2) 1587 3) sedudeuaed
Winzay 4) wesdutvasimiivan feendull SPI Jslianuwanzaunazihunldauialagiy
sruutiseTwasiioudedrmihdueg fudiusdiineiniedvinglennia derelnaunsansiadu
anndeuaslasaudiiiug Lasnseduuinsn1susImkassuiawnanidulaviuviied dn15ldan SPI
1 v aAa Y ! U a a a a A & & ¥
Judvlifamuanuuas Wy Ussinaanigowsni Ju seamside Dduaundudu

A a
nu

Fixed-scale SPI (9-TDP sPI) TdmsugfiniafifisuuuuUimathaunuggniadidday S
vnaasiiondssalfiAnnisemanusoudsiiianannioyfauuiuddlaslalliddle

variable-scale SPI Fufusng 1-TDP SPI dwmiumsnsiaduiouds souduTunmamulag 1-
TDP SPI TagAn 1-TDP SPI < -0.5 Arwazideadivusasifuduaudifuuivlun s idoudedng
Aiusialy

LsaNdnduLazaaUszasdLi edmiszuuiihseatoudeiiunziduldlduazidousvarmin
Variable-Scale SPI Drought Monitoring System 5u19ﬂ%§wm%’uaguu§wmwmmwmLLé’waaajuﬁwﬁﬁ
ANNLANANIYBIEN AL IENAINE Az giisgrnans Tngldlauemetsiidiunsinnuninunds
Tu 3 regional scale lgn Climate regions Water supply regions Wag Reservoir watersheds ﬁ'ﬂéfﬂ
sruuihszTafoudslngld R Shiny Seszuuiinisusuusadulses Tuliuiidsznouseaningmaia

Usunauu 300 aanll ludaglinagliennaudseenlidu 8 wuu Tuduvandwensiuudlidu 4
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WUU F93199IN15AUIUATSYTl variable-scale SPI AgNUsaiLwn NS AAAIULEILAS AU
=l U = ¥
wWagun1ssuilala
a3U variable-scale SPI aunsailudyiiniuszansamdmsunisfineudeondsaznisifiou
A1 A1 T ELIAMATAIINTULTIVRUMAN T ABLAT 1511510 MU U HYRIUT I
PRy multi-site TDP 1iia@s4realizations TDPIWIULIN Femaansianunsavrbulalunisusyeiiu

Anutnaziduvesfundsnotannsdule

Integration of Water Resources Management for Drought Mitigation

uetas.deiand wontanindud Fvthandeimnssuming i

WM Ing1agnAlUladnsEIUNATUYT
ghiauomsysannismsdanmsminensiniionisussimdouds Tnelurasusnnanifieanin

udeiiAnd uiiglostouazunsarssdlud 2557-2558 fikuan Snnsguinaineassauszniulae

inwnsnsraaisguindndiesnun dwsvemafodsndunsluguindmesen uwsilud
ooy 2 diu Aeduvumiladoudngzen Smfaunsanssdusznaude ushinds 31 sa uagiiu
uaznouasuaithUdn azunnds viidu udu anaan1sieses anomalies Yoyaruiiiuamuin

Anduaufigeunnlud 2004-2005, 2009-2010 , 2014-2015, 2019-2020 Farfuzraiiinannudsly

Uszina
Fsnsfnwniiiinnuszasdiledavinduilauuiadsiung audmiuninensd nnsdanig

waztiteysanmsnsananadsmeanndouds dwsumstewdinaruuiudsd 4 wou

1. 1.Meteorological drought is ﬁmumimsmﬂauuﬁugmﬁuaﬁzé‘fwuaqmﬂml,ﬁmé’mamwzL';m
YBITITUIA,

2. 2.Agricultural drought 1§ exlesdnwairsineg vesANURILE e ngAleuIne i unansENy
yamanens Taewiufinsnaueaudy muuandsseinsmessvefifniuriuaziiens
Antu navahludu ssduildRudounastniuiianas Wudu.

3. 3.Hydrological drought Readestunansenuassyevnailuan lifissmesouwndafiafu
WIBlAN IR

4. 4 Socioeconomic drought 1§ aule s UniuLayg UasAvedudmisasugiauisegeiy

29AUIENOUTDELAIRATENINET §VNINGT KATNITNYAS.

seileuiTiulaldivil SPIuag SRIanldlumsiinmeianuuwiaas Taglddayany observed
MnaafuasaunAnIneINsin (@aAn1sumry) wae Teyaninisaitinduann Climate Forecast
System Version 2 (NECP) waglduuudiany swat lun1s91aesan mi1vn 1devin153tasz Al

Aanandlugui Mg aIlaTeaTUd SULAETULTITY JhaiiAIUnTeN (19U ASRaRY
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wensal) Taudnduniasldnisiiasigrivalsuuudnass (@nmeinia gnninegl) d@miunis

NYINTA! WALALADININTUNIDIDUNTIINAYUTENITUVBINTINNTNSTWEINTUN

Intraseasonal & interannual variabilities Predictability ?
ANAgEY Wwmidady (rwnsUnngnsuenlieuingn)
ladnausluiidennuulsuniuseninggniaiazseningd aunsanianisallavie lagla
nanfsssinvveinisnensaienniAanuganiad 2 wuuliun
1L enunUsyniusenInganiauagseninal (ntraseasonal & interannual variability) 3161613
WUl Ramenilaun
. ENSO: El Nino Southern Oscillation
. MJO: Madden-Julian  Oscillation
. 10D: Indian Ocean Dipole
. Summer Monsoon
2. Sub-seasonal to Seasonal
e WAIWIINEENITAIANITH
- amudrlafieaturasiatves 525

. AMUEBRINANINDINIATITUL SIAIANITAIAN N INA (Negvyuniou duuds U1

| 44' % o A a
NN AAUAIINTOU ANADUUINIUNULTEN)
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River basin management under risk map
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3.6 Water Administrative Structure Reform and Development
n15uTT78TuRITe Water Administrative Structure Reform and Development Fndwidle
Fuil 28 1.0, 65 1Ia1 1330 - 17.00 . TugUuvueeulatiuszuy  Zoom lneilienansuszneunis

UTI818 AdlanslunIARWIn 10

Water Policy Reform in South Korea
Professor Seungho Lee, GSIS, Korea University
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multi-regional 5¥UUNITIANITAMA MUY 4 GUUIMAN WandInaNI5aif uaaslraluwiiin
Nakdong dsualuiinslianudAtyiu ecosystem services [NNNTU
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Ministry of Land, Ministry of
Infra & Transport Environment

. Water supply & | 5 : |
development, | Water ;qualltyl i WRM
Flood control | i cortltro  Loca k
I - | water SE_I’\:_I'ICES - Fra m ewor
UG )|  Ge——)  supervisiOn

edge & Economy Competition, prl or tO 20 l 8

Ministry of Food Inefficiency, Over-

. investment, .
Agriculture & discrepancy of Public water
Fish standards, companies

Top-down decision-

Ministry of Public making Environmental
Administration & NGOs

Security

JUM 3-29 Tassaamhenuiifgidesiuszuunsdnnsinneunsufsy

Water

ME, MOLIT, National Water Management
MAFRA, MOIS [iis P
& MOTIE Framework
I “... since 2018

.
.
b

4 River Basin P Civil
Committees Society

K MoE: Ministry of Environment
MOLIT: Ministry of Land, Infrastructure
& Transport
MAFRA: Ministry of Agriculture, Food &
Rural Affairs
MOIS: Ministry of the Interior & Safety
MOTIE: Ministry of Trade, Industry &
Energy
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Ministry of Ministry of
Ministry of Ministry of the Agriculture, Forest Industry, Trade & Ministry of Ocean
Environment Interior & Safety & Rural Affairs Energy & Fisheries
Bulk water supply, Small-scale river Agricultural water Hydropower | Coastal water quality !
i dam, multi-regional, i maintenance, water: supply i development P management :
industrial & local ;| related disaster (flood | ! Rural drainage frrmmmmmmnssssetssssss s Deep sea water
water supply, ! | & drought) prevention | | Estuary bank
i wastewater services, & recovery, local
i potable water, i | spring management |
‘ groundwater, water i vtTTrmrTememesesTeseseeeeend
pollution control, |
waterfront '
i management, wetland :
i & biodiversity, river !
restoration i
KMA Korea Forest Service
7 River Env Offices, 4
Flood Control Offices
Local governments' water-related departments
K-water, KEC, KEITI, KRC KNHC

KIHS
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dmiuumaivesagauduasiuin 1man Integrated Water Resources Manage (IWRM)
Weusuazlasinsinseungunaedd muamnsatunsiusandeftimuindudunaainnis
Waguwlasanmgiiennia lassasesAnsuaznalnlunisussaiu Water-Energy-Food Nexus Laz

smart water management JU#1 3-32 UaA9n1THARILINTUTISTAN T INeINTUv et sEmAINInG
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Trajectory of Water Resources Management
in South Korea

xe®
@3%
R - T
WC ~
S “u
wot
/ Certainty EEEP Uncertainty
. . . i * River restoration PJTs
« Multi-regional Phenol discharge
water supply in Nakdong River | * Water & Green Growth
. Local water « Ministry of -4 M_ajor River Project
" supply and Environment + Basic Water Law 2018
+ Multi-purpose . sanitation astablished . Nat]onal Water Council
dam ctlmstrluctmn services « Rise of civil & River Basin
pply regulations se:?u rity
Emphasis on Economic More Attention to Sustainable
Growth & Industrialization Development
1
' |
1970s 1980s 1990s After 2000
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Development of Water Administrative Structure in Thailand
Eathipol Srisawaluck

Legal Advisor

Office of The National Water Resources (ONWR)
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Evolution of water management Acts
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Water Resources Management Bodies

| Hamonal Waler Resourcas Commission (MWRC)H |

| Ofice af the Mational Wealar Resourcas (OMNWR)

Wiater Resounces Wakar Resournces Tachmical and Provncial Wakar (her Sub-
Deveinpment and Mamagamant Sub- Acedemic Sub- Resources Sub- Commilees
Consenetion Sub- Commitias Cornmiies Cormmikies
Cammiltasa
| Rivar Basin Commitiass |
| Ragional Offices of ONWR |
| Sub-Committee | | Sub-Commites | | Sub-Committes | | Sub-Commites |

| ‘Waler-LUser Body || ‘Walsr-Lser Body | | ‘Wakar-Lksar Body | |Walar-l.lsar By || Wihar-Lisar Body |
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Water Management Transformation in Malaysia
M Zaki M Amin
Deputy Director General
National Water Research Institute of Malaysia (NAHRIM)
Ministry of Environment and Water (KASA)
nsussenelag Dr. Zaki Sisuifiuddalsenoudne Ussiudymmedunsnennsin wleune
FReatastunswensih TasweemhemidunsudmsdamsivesUssmauiade wnuimuaty
7l 12 n5Uf3U Water Services Management uazunugnsemansluszeze
UsziiutgmmeiumsnensinvesUssmaniaide leun nsviauaauin mudesnnsii
NNABAAFIU non-revenue water g4 uafena nMsuimsdansiivendau NNy ALey
Tnsusudawinden wansznuanmswasuilasanmgionnia uazn1siensulszinaanaasy
wleunei L 929 et unswensua Usznoausae National policies, Federal Acts was State
Enactments and Ordinances Tnsfissifiundnuszneudae nsuimisdanisgutuas Aunden
n3gaUsENIU gnnfeuazn1sszunen nsdanisseils n1susmsdamaninens uaggnnine,
wazndnensun dnsuulpuneluseduUssmaiiaedestunsnennsua Teun National Policy on
Climate Change (NPCQ) ﬁaqujmsﬂ’wmmmmmsﬂumﬁﬁuﬁa (climate-resilience development)
National Water Resources Policy (NWRP) & sUsznaudae 4 Ussifiundnlaun aruiuassiu
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ninernsih awdiuremineinni anusuie maaiuaisdinenmuaznisaieeunsEniing
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Water Research Institute of Malaysia (NAHRIM)
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Ministry of Agriculture
(MOA) Mimistry of

Matural Resources and

Environment (NRE)

Ministry of
Enwvironment
and Water
(KASA)

Ministry of Water, Land
and Natural Resources
{KATS)
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CABINET National Water Council
= - Minkstry of Mindstry of Energy
-
Food Industries Rezources (=
S Department of || Department of ms Water Supply nq-:_"t *wl B Department.
Department Lot Department T Environment Geoscienoe Ty
Mational Water
Services
Commiszion

+ . ¥ i - -
= e A el e i S = e
- Structure - Urban = owerall = Fisheries. « Agri = Water - = Flood = Pollution « Sand =Forest - water
Plan Drainage planning Program Program Abstraction pefence  control abstraction Mamt.  Quality
= Dav. = Devp = Irrigation & = Drainage = Land Use
oy = &

HEPET Source: Adapted and modified from Abidin (2015)
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LHUWRILRTUT 12 vesUssmeanniandes (2021 - 2025) luund 8 Advancing Green Growth
for Sustainability and Resilience léanuszifiunisasismnuanunsalunsiiushanmsuasuwdas
amwgﬁmmmmxﬁaﬁﬁa Tuundi 9 Enhancing Energy Sustainability and Transforming the Water

Sector lngitiun1susvendld IWRM weysgilmanenisimuneg19dsdu nedinguszasAiiieniny
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Straleg ® Empowering Pecple

|
@
|
|

Strate @ Strengthening Governance at All
®

Levels

Strategy (® Enhancing Capability in Data-Driven

B3 | Decision-Making
®

Strateg’ I

.

B4 @ Ensuring Sustainable Financing

StratesY ) @) Developing Sustainable

Infrastructure with Cost-Effective
Technology
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Uszimnannadelaiinisufjsu Water Services Management 1agn15u31153nn1s water yield
uag water risk Wil aln1suinisasevagy A wihdauddu andunulunisdidunisuasns
AUAINY an non-revenue water (NRW) (U31nas NRW gl 35.3% Tl 2017) uagiiiuusz@vsnm
Tun1siifiunisves water industry miagsundniiiisadeasenausie $5uia (Wleue) SPAN
(regulation) PAAB (asset-ownership) Wag State water operators

WHUYNEAAAT IUTEEE813 2020 - 2040 ¥4 Ministry of Water and Environment (KASA)
wanafsguT 3-38 Tnesjsgnisadnennnandila IWRM lunnszduuaznindau nswau Integrated
Data Centre naslainalulag Water-Food-Energy Nexus %aagamméfaamiﬁw N15USURIADNIS
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ALTERNATIVE WATER FINANCING

To implement strategic financial mechanism to
position the water sector as a new national
economic sector

WATER- ECONOMIC SYSTEM

To develop a new business model to drive
the nation’s water industry sector as a
competitive, attractive and profitable
industry

CLIMATE CHANGE
IMPACTS ADAPTATION

To pregare in facing the impact of
climate change on the water sector

VIRTUAL WATER & WATER
FOORPRINT

Ter prepare 3 cOMPrenensve 4 quantitative data
regarding current water demand and neads as a

ADVOCACY, AWARENESS & CAPACITY BUILDING

¢
SV

e

)

WST
SECTORAL

ROADMAP

WP AT RV BRI IRETILEY B R e )
understanding of the 'WRM concept across all
bevels and involving all sectors so as to ensure its
effective implementation in managing
sustainable water resources

INTEGRATED DATA CENTRE
Te establish @ national Data and Research,
Development, Commercialisation and
Innawvation (RDCI) Centre for the purposes
of strategic planning and decision-making
as well as the driver to develop local
expertise and innovative technologies

IR4.0WS

To prepare of the water sector towards
IR4.0 and the use of smart technologies
to drive the development of the overall
water sector

WATER - FOOD - ENERGY
NEXUS

To have a sustainable management of the water
resources vis-a-vis the Water-Food-Energy Nexus so as o

guide to idemtifying the econamic level of water ensure nation-wide social and economic continuity

usage by every economic sector

—_—

LONG TERM STRATEGIC PLAN 2020-2040

U7 3-38 wnugmsenansluszaran 2020 - 2040

3.7 Water Saving and Water Reuse in Fukuoka City
nsussengluiate Water Saving and Water Reuse in Fukuoka City 4p@uiietudl 8 fi.e. 65
1981 13.30 - 17.00 u. TugUuvuesuladniuszuu Zoom lneflienansusynaunsussens Fauens

Tunawwan 11

(%
v a

Wemnsussenemannisiavasulacsil

Mr. Nagai Yohei Chief, Facility Coordination section, Sewerage Department, Fukuoka City
Government ¥duai3as “Reclaimed Water in Fukuoka City”

dowinlensiludedngmang fusnieddvosfiu Sssensussain 1.5 Suauuuiud
340 prs1snlauasiieuwnduandednglulseine (@ legnuazlaien) uazidesdrans Tu
Ly Tueen (Wu Yorulva 1@oald Unde uazlny) iduanuiifivanzdmsunisuanidsuiy
Uszinalueedu 9 ununeifisrduszwinesuma Walonzfiaaeiyadesmtegaeniuuly
guzUszggnisuanidsuinussandesnneglndtueidenivuazavaunaining dmiuiilonnis
usseeieatu Diffesinlensiluvdsiegdes 2dgmnisvaueauilunnlens 3lassniaides
o3nsth AanumsalgumuiussUilindy sauamiweshihndusldln e)euszn 7)
szuutaiude

anmuinaihludesinlensduuasiuaede 1,612 mm/iyear usiflofnsouszannsdediun
fa 1,52 dueu axdivnaniuludeyssrnaviidy 361 ava/d/eu FudeiSoudsuiuanadovns

Uszma(5,030au.4/0/Aukazvodlan(15,085au.4/0/Au)aztioaninuin AaUgmanintaing1auin
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Reclaimed Water
in Fukuoka City

Fukuoka City Road & Sewerage Bureau

g:,_ﬁ,."_’;_'o. e,
s SERa

g‘dﬁ 3-39 nsuEusluive Reclaimed Water in Fukuoka City
1ne) Mr. Nagai Yohei

Chief , Facility Coordination section, Sewerage Department, Fukuoka City Governmentl
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Japan Agency for Marine-Earth Science Technology

(JAMSTECQ)/ Application Laboratory (APL)/Research Institute
Dr. Takeshi Doi
for Value-Added-Information Generation (VAIG), JAMSTEC

(https://www.researchgate.net/profile/Takeshi-Doi)

Director of ICCES, IAP, CAS
Prof. Dr. Lin Zhaohui | (http://sourcedb.iap.cas.cn/en/people/Scientist/200908/t2
0090805 2330349.html)

Director, International Research Institute for Climate and
Society (IRI), The Earth Institute

Dr. John Furlow
(https://www.earth.columbia.edu/users/profile/john-

furlow)

Professor of Atmospheric Sciences, International Pacific
Prof. Bin Wang Research Center (IPRC)
(http://iprc.soest.hawaii.edu/people/bin.php)

Researcher, Climate Prediction Dept. Climate Services and
Research Division APEC Climate Center

Young-Mi Min
(https://www.researchgate.net/profile/Young-Mi-Min)

email: ymmin@apcc21l.org

Researcher, APEC Climate Center  (https://www.apn-

Yun-Young Lee
gcr.org/person/yun-young-lee/)

66



2) N1500NLUULAZITUUIANISIWDULUURANN

0T

AwUIRasNNNU

Prof. Dr.

Yasuto Tachikawa

Professor In-Charge on Measures in Reponses for Super
Typhoon, Enhancement of National Resilience against
Natural Disasters, Cross Ministerial Strategic Innovation
Promotion Program

(https://www.ce.t.kyoto-

u.ac.jp/en/information/laboratory/water_resources)

Water Resources Research Center, Disaster Prevention

Dr. Daisuke Nohara

Prof. Dr. Tetsuya Sumi | Research Institute, Kyoto University, Japan
(http://kyouindb.iimc.kyoto-u.ac.jp/e/lU0jW)
Research Institute of Kajima Corporation, Japan

(https://www.iahr.org/individual-

member/user’member no=21790)

Prof.Dr.Yu-Pin Lin

Department of Bioenvironmental Systems Engineering,

National Taiwan University E-mail: yplin@ntu.edu.tw

Prof. Dr.
Ke-Sheng Cheng

Dept of Bioenvironmental Systems Engineering, National

Taiwan University Email: rslab@ntu.edu.tw

MingDaw SU,
Ph.D., Professor

Department of Bioenvironmental Systems Engineering

National Taiwan University su.mingdaw@gmail.com

Seigo NASU, Dr. Eng.

Professor of Department of Economics and Management
Director, Graduate School of Entrepreneur Management
Course

Director, Research Center for Social Management Systems
President, None

Profit Organization, Institute for Social Contribution

nasu.seigo@kochi-tech.ac.jp

M ZAKI M AMIN

Deputy Director General National
Water Research Institute of Malaysia (NAHRIM)
Ministry of Environment and Water (KASA)

mailto:zaki@nahrim.gov.my

67



GSIS, Korea University
Professor Seungho Lee

mailto:seungholee@korea.ac.kr

Chief , Facility Coordination section, Sewerage Department,
Mr. Nagai Yohei

Fukuoka City Government
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4.3.1 THA 2022 International Conference on Moving Towards Sustainable Water and

Climate Management After COVID-19 $uft 26-28 31.. 65 TugUiuy Online 03 doluunuauls

auenaniTuLazfnununaulu Conference proceedings 5auvI9aU 12 UNAIM el

1)

10)
11)

Predicting the Reservoir Inflow of Bhumibol Dam Using Xgboost Machine Learning
Algorithm (AreeyaRittima)

Tackling the 2021 Tropical Storm Dianmu Flood in The Greater Chao Phraya River Basin,
Thailand: The Perspective Views through Co-run Exercise under the Spearhead Research
Program (AreeyaRittima)

Reducing Irrigation Water Requirements of the Chao Chet - Bang Yihon Operation and
Maintenance Project by Defining New Cropping Calendar based on Time Series NDVI
(ChuphanChompuchan)

Weekly Groundwater Pumpage Estimation In Upper Central Plain Thailand via Artificial
Neural Technique (ChokchaiSuthidhummajit and SucharitKoontanakulvong)

An Extended-range Weather Forecast over Two Weeks Using A Coupled WRF-roms
Model: A Case Study of Chao Phraya (CPY) River Basin (KanoksriSarinnapakorn)

A Development of Soil Moisture Monitoring System for Increasing Irrigation Supply
Efficiency Applied in  Thorthongdaeng Operation and Maintanance Project,
Kamphangphet, Thailand (PanuwatPinthong)

The Optimal lrrigation Scheduling for Smart Farm via Real-time Sensor
(SanphetChunithipaisan)

Hybrid Neuro Fuzzy-based Reservoir Re-operation Model: Case Study of Bhumibol Dam
In Thailand (Hybrid Neuro Fuzzy-based Reservoir Re-operation Model: Case Study of
Bhumibol Dam in Thailand (AreeyaRittima)

Estimation of Crop Water Requirement and Irrigation Efficiency Using Cloud—based Irrisat
Application in the Lower Ping River Basin, Thailand (AreeyaRittima)

Opinions and Perspectives in Chao Phraya Delta’s 2040 Development (SuttisakSoralump)
Water Use Efficiency Improvement at Local Level via Training Process -Case Study in the
Thor Tong Daeng (TTD) Irrigation Project Area, Kamphaengphet Province Thailand

(ChitsanuwatManeesrikum and TeetitornChullapram)
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12)  Community Based Water Resources Management Criteria  Towards SDGs
(ChitsanuwatManeesrikum and PiyatidaRuangrassamee)
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Conerete example : Project of for imp g water at the local level,

§n:|oas5¢j’ Royal Irrigation Project of TTD, Kamphaeng Phet Province

o are Water user group
x

Buiid 3 mentor
(coach) for provincial
and ocat
government
agencies. N
(1) (2) 3)

Creating a concrete water use with value
aoals and good governance in planning water
management at the area fevel

Activity

gﬂ‘ﬁ 4-13 U55871n1ANNSULERBtY KWRA Conference

4.3.4 msu%mﬁmmsﬁwmmsma“WATER AND WASTE MANAGEMENT INTERNATIONAL
CONFERENCE & EXPO THAILAND : WATER FOR LIFE (WWM)” *3'1417{ 16-17 4.8, 65
2 159U Miracle grand
114’?141’71' 17 4.8 651J535WULLNUQWU1(;WJTE']LﬁU’e]ﬂ’]‘Wi’Jll‘U’ENLLN‘LNTH wazHauIdeusdiunigle
W24 ® Water Resources Management System Innovations in Central Plain Thailand via NRCT
Spearhead Research Program @susznaudheidatas il
1) Improving Water Use efficiency in the Upper Central Irrigation Area in Thailand via soil
moisture system and local water user training (Project level)
2)  Bhumipol Dam Operation Improvement via Data Intelligence (Regional level)

3)  Overall pictures of Spearhead Research Program on WaterManagement
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« Improving Water Use efficiency in the Upper Central
Irrigation Area in Thailand via soil moisture system
and local water user training (Project level)

* Bhumipol Dam Operation Improvement via Data
Intelligence (Regional level)

* Qverall pictures of Spearhead Research Program on
Water Management
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crucial role of enhancing the quality of water management system in the industrial sector. The
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