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Executive Summary

1. Introduction

In the study of “Water Management Plan” focusing on water management as
a whole, the research was carried out to promote the work of government agencies and
related parties. This is because water is an important resource for national development.
There are relevant departments and divisions in the Ministry and outside agencies. It is
necessary to link information with each other, including studying and developing
mechanisms and processes through research. The project is involved in
1) the study of water use management mechanism, water allocation, water demand,
conflict management of water use between sectors and between upstream, midstream
and downstream areas including between communities and communities in the Eastern
Special Development Zone (Eastern Economic Corridor or EEC), which is the main
strategy in the eastern region of the country. 2) The impact of saving to support the
government's water supply operation and reduce the water management budget, the
cost of the management work at present has not been studied in this detail.
3) Government water development program that reduces obstruction and is not
accepted by the public sector. This is because projects of this type require development
areas and development resources that change the use of water in areas that affect the
stakeholders; and 4) investment in startups from new water-saving technologies and
water efficiency assessment services that support government operations.

These segments use basic information from relevant agencies and develop data
from a large number of surveys and analysis. Therefore, to help reduce redundancy in
data operations, it is necessary to develop “Water Management Information Center
Project” to collect, store and structure data, as well as link information between related
segments through the information system provided. Software and databases, as well as
applications and presentations, can convey the exploitation of relevant government

agencies, including links to agencies, and the utilization of satellite information to



develop a “remote sensing” to support information such as cultivation detection, soil
moisture detection, rain detection and forecasting, which is used in the work sesment of
the research project. 1) Production of water consumption per production unit (business
sector) increase in the EEC area by comparison from the base year 2) Percentage of
water consumption decreased in targeted industries, namely, industries located in high-
water EEC areas and located in areas with water scarcity prospects over the next five
years, decreasing by at least 15% by comparison from the base year. 3) There are
mechanisms to support business incentives such as water footprint mechanisms in
products and organizations, mechanisms to support new investment models such as
businesses, new technologies and services related to saving water. 4) The percentage of
water, the cost of loss in reservoir management and water distribution in the system
decreased by comparison from a given base year. As a result, the developed database
covers guidelines beyond water resources but directly or indirectly related to activities
related to water resources to help provide information useful to the policy level of the

upcoming investment and the impact of future policy changes.

2. Objective
1) Develop a curriculum based on the work of a team of Singapore researchers
in data preparation, downscaling, using machine learning for rain forecasting.
2) Provide training to research teams and related officers. To develop expertise
in using downscaling and machine leaning rain forecast data throughout

Thailand for three sessions.

3. Operating procedure

The work of the project can be divided into 2 parts:

1) The course material from the Singapore researcher team, which collects data
from global climate models, is based in Thailand by statistical and machine learning

system developed by the team of researchers.



2) The training of the research team and the relevant authorities to develop the
expertise of rain forecasting data through downscaling and machine leaning means

covering Thailand to suit the case of Thailand.

4. Summary of study results

In training on complex forecasting operations, big data is used, as well as the use
of highly potent processing equipment. However, due to the covid-19 situation, the
journey between Thailand and Singapore cannot be carried out. Despite efforts to
resolve the issue by holding an online meeting, however, with the limitations of the
contract between Thailand and Singapore, the research team discussed the second
training session, which will be held as early as October.

In addition, the project has been discussed with the Bureau of Meteorology to
find a way to study and train together. When the study was completed, the research
team will conduct training to convey the guidelines and results with the Bureau of

Meteorology.

5. Recommendations

1) Training, especially international training, should have guidelines for
adjusting plans or canceling certain objectives due to unexpected circumstances.

2) Objective modification, due to the outbreak of the new corona virus 2019

(COVID-19) prevents planned activities and may affect the original activity.






sWalATINIT @ SIP6230029
¥lAsIN1T @ N1SOUTUNITIATIZVITRLAHLYNIA LYY LENTINLNUNTUTIITIANTTE
Yo1nIdY
1. a5 0uduns Al AEINALULATNAMNTTN UM INYIFESIYAauatium
2. aaudng analne ANEIMNTTUANERS PANTAIUNINIRY
3. AR LRUTALNTTAAS ANEIMNTTUANERST PANTAIUNING 1Y
4. Aouutlad Jaes ANIEIAINTTUAIART THAINTAUUN NS

FELIATATINTG 1 25 fUEI8U 2562 - 30 AanAw 2563

AR : STUUUTEINALAYMTIATIERTeYaNY MIUTMSIANTTIN STUUasauINA

Tunsfine “unuauil 4 nmsuimsdnmsth” gaduiinisuimsdaninirlunwditha
Anwn3dyludaaiunisineuveaniiea1us1enis uaziiisados esarnnineansi
JunswennsiiddglunisdaasunisiauiUssma fmisnuiiieadesidunsenss nsy
oty uazuenmiisnu fanudndudeadoulosteyaszninedu sudsdnuinassimun
naln wagnszurumsiunuide dslulassnstidauauiifoates 1dud 1) siudnwinaln
nsdan1snisldih msdaassd audesnistld nsdanisarudaudninnislddiseming
medunazszrinsiuidu nanai wagdaneth mufessrinssuruiugueu Tuluil Eastern
Economic Corridor (EEQ) fflugnsemanindnluiufiniangiusanvossena 2) wanseny
1nnsUsenda ieatuayunisduiunuresmisnuizlunsdonid uasansulszaia

a o T v = a o o ' = a &
miUiWiﬁmmiu’munu WQWUUTVF']T‘G@ﬂ']31uLﬂzﬂzﬂqUUEN‘liJ3Jﬂ73ﬂﬂU'ﬂu37EJagLaEJ@u 3) Iﬂiﬂﬂ']i

WP 1LEIvDISsUNIaNann1sTAvNakas A s UNIsEauSUaINAIAUSEY T LiDI91NIASINNG

<9

14 1 14
A A

UszbNnd #o9InN1sNURNUILaznsne1nstunsiauMudsuwluasnistidunlufiunniinansgnu



LY a v

UglNeIee way 4) n1sawulugsna (Startup) nmaluladludsnunisusendain uaggsia

UIN1snsUseliuyseansnmnisidiniatuayunsyinnueenasy

Tunsviauredasinis anunseutsesndu 2 dufe
1. duilenmdngnsaINUYeIuIEm Envision Digital International Pte Ltd viuiini
Hunudayanlunagleiniasziulanut Downscaling Juuszimdalvelaenssuiznisads

LazAIYTTUU Machine Learning AIUSENWAIUNTU

] dl L4 dl o o

2. @7UNN5UTHTRIINITBLAL I UTNATIAYITRY INeWaIuIAILT U N1 TIUNT I
Toyane1nsailuni8Id Downscaling Uag machine leaning AsaUARUIIUsEINAINY LRl

winnzadlunsivasusenelne

[

lasanslalianudrdgiunisiiniiuiainnissiuiedunieusem Envision  LHEUNS

a

WiinidelulasanisiAednouagniigauiliied Wy nsuandening) nsuvauseniu

AsUNSWensU1 NS ANENenARLaUTEMALNE hazAaITUAISAUMANSNEINTUN LD WU

(%
Y

wazragannTlduselovil anesdmuiardeyails Kun1sIneusTIU)URnTs 3 Ase Nl

[

Han1saLiuau agulanadl

L4 Y [ d‘

N3V URNNT AFAN 1 Fadan1sneInsaluasni1sinmseutaya Inausuiladud

Y

o w 1

26-27 JunAx W.A. 2563 a4 Co-Working Space ¥8aUSENAUNT NG 911A Tld131311I 60
A T3UMUUNITOUTUKUL Online WUSEUU Zoom d15UNAA5IvRINTaUTITIULURNS

AN 1 dAzkuuNsUsEulagsIuas Sagay 90

Y

N59UTUTUURANIS ASeN 2 avenisuseynaldiuatmin 14 Ju drufanssy

N19¥1191usIUAY (CO-Run)  dneusuludrafou n.a-n.e. wa. 2563 917U 8 AT 1d5Uuuy

a wva

N1sRUIHIIRULUTTENekarUfURMUluYe Lag N153NBUTULUY online  WIUSEUU Zoom

T 3uUsENIn 10 AU dmTuran1sUseliiugesianssu CO-Run 913U 8 A3a Tudu 3 Ay

Y [y

fuased (1) Fudnids fuavssdiusiiu Sovas 93.13 (2) dumbony Srausaduwiiu
$ovay 85.00 way (3) AMuaudnse dnaussiduwiiu Sesas 91.25

nMsdeusIiTRns s 3 Wtenseusiieaiu Machine Learning Saluiuil 26
RaAL W.A.2563 o WosUszgumiaeUATRnsundstn augdmanssumans wiasnsal

[

WwIng1ay  AgUnsneusiduig 5 A T93UkuUNseUTILUUUSIENY UazuURnuluies

1Y

dnsunadn5arein1seusBaUuRng asei 3 J6ed (1) nasaunisuszliusnuineins Aadu

2



$owar 90.00 (2) wan1sUszidiusnuaruinnnudile Andu Sesaz 80.00 waz (3) funisun
ausiuldusglovd Anlu Seeaz 66.00

dmsudolausuuryamialasinisa 1dun (1) aasinsmieuaniddsuninuidny
nsneINTaiNy WileuiuUsInsnensalogdeliles (2) arsiinismnTesaufiuniaaudily
Usgloviandeyananensaiily iielviaendosiunsldam uay (3) mstinsdavimisdedudin
fonnasszwinesdng (MOU) AumhssuiiRsitestanieluuagsisUssme dwsunsvhan

TuaurAngnantn






Abstract

Project code : SIP6230029

Project Title : Big Rain Data Analysis Training for Water Management Planning

Researcher Team :

Dr. Piamnchan Doungmanee Faculty of Industrial Technology,

Suan Sunandha Rajabhat University

Sak Sakulthai Faculty of Engineering, Chulalongkorn University
Ta Kiatkaiwansiri Faculty of Engineering, Chulalongkorn University
Manasawee Bousri Faculty of Engineering, Chulalongkorn University

Project Duration : 25th September, 2019 - BOth October, 2020

Keywords : Rainfall Data Processing, Analytic System, Water Management, Information

System

In the study of “Water Management Plan” focusing on water management as
a whole, the research was carried out to promote the work of government agencies and
related parties. This is because water is an important resource for national development.
There are relevant departments and divisions in the Ministry and outside agencies.
It is necessary to link information with each other, including studying and developing
mechanisms and processes through research. The project is involved in
1) the study of water use management mechanism, water allocation, water demand,
conflict management of water use between sectors and between upstream, midstream
and downstream areas including between communities and communities in the Eastern

Special Development Zone (The Eastern Economic Corridor or EEC), which is the main



strategy in the eastern region of the country. 2) The impact of saving to support the
government’s water supply operation and reduce the water management budget, the
cost of the management work at present has not been studied in this detail.
3) Government water development program that reduces obstruction and is not
accepted by the public sector. This is because projects of this type require development
areas and development resources that change the use of water in areas that affect the
stakeholders; and4) investment in startups from new water-saving technologies and
water efficiency assessment services that support sovernment operations.

The work of the project can be divided into 2 parts: 1) The course material from
the Singapore researcher team, which collects data from global climate models, is based
in Thailand by statistical and machine learning system developed by the team of
researchers. 2) The training of the research team and the relevant authorities to develop
the expertise of rain forecasting data through downscaling and machine leaning means
covering Thailand to suit the case of Thailand. The project has focused on the
implementation of knowledge by team of researchers from Singapore to provide
researchers with network projects and related agencies such as the Department of
Meteorology, Irrigation Department, Department of Water Resources, Electricity
Generating Authority of Thailand and the Institute of Water Informatics Resources to
develop and enhance the utilization of knowledge and information through three
workshops.

The research team from Singapore welcomes and sends speakers to train both in
Thailand and in Singapore. The data was extracted from a team of researchers from
Singapore. It may directly violate the terms of service of the research team. But the
research team can use the information that has been disseminated for research and
education.

The operating results can be summarized as follows: In training on complex
forecasting operations, big data is used, as well as the use of highly potent processing

equipment. However, due to the covid-19 situation, the journey between Thailand and



Singapore cannot be carried out. Despite efforts to resolve the issue by holding an
online meeting, however, with the limitations of the contract between Thailand and
Singapore, the research team discussed the second training session, which will be held
as early as October. In addition, the project has been discussed with the Bureau of
Meteorology to find a way to study and train together. When the study was completed,
the research team will conduct training to convey the guidelines and results with the
Bureau of Meteorology.

The project working group has made the following recommendations: 1) Training,
especially international training, should have guidelines for adjusting plans or canceling
certain objectives due to unexpected circumstances, and 2) Objective modification, due
to the outbreak of the new corona virus 2019 (COVID-19) prevents planned activities and

may affect the original activity.
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181 Velih Hunaue

08.30 - 09.00 W. | awzidau

09.00 - 09.20 u. | na1wTUANsUTEYY 7.0, F930 ANSUNAIA

09.20 - 09.40 u. | [UAuLaznaIILuzll Mr. Henry Tay

09.40 - 10.30 Y. | - Numerical Weather Prediction model set Dr. Sun Xiangming
up

10.30 - 11.00 U. | WNFUUTEMILVDIIN

11.00 - 12.00 Y. | - Machine Learning Technique for Weather Dr. Lin Miao

12.00 - 13.00 W. | WNFUUIZMIUDIMITNAITIU

13.00 - 14.00 Y. | 8USHIIUFUANTT Machine Learning Dr.Lin Miao
Technique for Weather (Part 1)
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14.30 - 15.00 w. | wideuaniUdsunnudniiu
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Forecast Vertical Horizontal Update  Temporal Estimated EnWeather

Parameter Height (m) resolution Interval resolution Market Accuracy in
(km) (hr) {min) Accuracy 2020
Wind Speed a0 1km 6 15 25m/fs 193 m/s
Wind Direction 80 1 km B 15 20° 10°
GHI Surface 1 km 6 15 90 W/m?= 70 W/m?
Rainfall Surface 1 km B 15 30% 89%
Lightning Variable 1km B 15 65% 80%
Temperature 2 1 km 6 15 17c osec
Humidity 2 1 km 6 15 20% L

JUN 2.4-2 fMogramandnnisnensel

finsdiauanandniuINuratayanIneInTaiuang 1ty waznstininensseuy

6
Tuniswennsal
Product Category Cost Model Delivery Method
General Data Sets One-time Daily update Public Cloud
= 2-3Data Sources *  Common Data Service (AP, SFTP)
= Man/Hr.
= [T Infra.
Solution Based Case by Case By Demand Public Cloud
= Data Sources *  Spaual scale * Commuon Data Service (APl. SFTP)
= Computing Pool *  Time interval *  Push
= Man/Hr. *  Weather attributes

UM 2.4-3 msldnsnenssvuuluusdaztunou

1% '
(g =

finsuauensruIunviulukdaziu Fesgazidenazusingegluaianuan n

Y]

wanANtgains@uenIuA1U Machine Learning lTullsiaga1u 19U Weather Forecast,
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Open and Public Dataset way Deep Learning tudu dnsiSeuiisunisiiieu Numerical

Weather Prediction iU Machine Learning swamﬁﬂﬂagﬂumﬂwu’m n

Input data Obs. data
NP = EC GF5 * little obs. is required
* for better initial
starting point
Machine * EC, GFS * as much as poss. * traditional models:
Learning « WRE * station data, AR, LR, xgboost, etc.
* one or any radar data, GPM, * deep learning: CNN,
comb. sounding data LSTM, convLSTM,
* ohs 3D conv, etc.

3UN 2.4-4 m3Seguiigutuneu Numerical Weather Prediction fiu Machine Learning

1n3UUzIINSIULAZNTZUIUAIIATY Machine Learning Algorithm AN ISLAI gL
Model miwﬁmﬁaaﬁa N35U71Y 19U Xtream Gradient Boost (XGBoost) tiaz Deep Learning

lneeazideneglunianuan n

2) “A1TIATITALATITAINITEUUNITIASIERTaYaduvuInlvg)” (Analysis  and

development of large rainfall data analysis system

Wunisdnavenssuislunisudasteyaneinsalszaulan (Global) Niiseasiden

Jayaneiuasgszaugiinia (Regional) Nilsneaziduaiiniu lnelddoyaszaulaniludeya

Y

910 European Centre for Medium-Range Weather Forecasts (ECMWEF) 1vNsLi

ANLALLAEARIY EnWeather Downscaling  vesiudfudenlus wasdwndeuiiisuiutaya

anedluiunusendlne seazBeneglunianuan ¥

29



Satellite Observation EnWeather Forecast

Accuracy:
RMSF-

L g wry L 2} ey Vi

5UN 2.4-5 M3TaewaruInUinaruazan 2 v

Satellite Observation EnWeather Forecast

ma-‘m Wb~ Y
-l o] wari ot i £
@b i B O OB e 85 ¢t T 4 B W X M IB

Ul 2.4-6 M3FaoenguAINUTINaRUazaN 2 dUnnsi

66%
9.2 mm

97 %
0.6 mm

uenNUTIENTUNAUBLUIAANITLY Machine Learning Tun1snensalduiinLfsuiine

HLU19UsILN1aN15v191U84 Machine Leaming lagusingmsvaaeslunianuan A

TUNI50UTURAIULNUNUIBNULALHLTITINNTTOUTH HI1UNITOUTUAIETEUU Online

Zoom sl
1) AEIFINTINAERT IWIaINITalunInendy
2) n3ugAlenInel
3) mislihdendaurisssmalneg

4) drdnsruigi ATUNNLMIUAT
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5) nsuvausenu

6) ATUAITAUNANSNYINTUN (BIANITUYL)

Y [y

7) fuindspanndsymadanlus

3UN 2.4-7 nmnsUsEYs Online H1UUTUATY Zoom

ielsiniseusufivsgleviluaenne Salinnstufinifloniseusy iieweunsunmivled
http://project-wre.eng.chula.ac.th/watercu_eng/?q=node/58 UsznNoUAIBLONATTULAUD
lonansMspusy Toyansousy uaginlen1seusiviamin
wadlldsuannianssu
1. NIIUDIUINIINITYINUVDIANATR19UTEINA A1UNTT Downscaleing Lay
Machine Learning Tususmuniswensalsly
2. limpavInszuIun1INISULeIfiuuiIuNISNAaainlanddetns wazdoya

° o A & da
QqaaﬂiﬂﬂaqﬂﬂLﬂiaﬂN@WN

3. wanwSsuanuAaiuLazdaInfaRnuluudde

HAANLIIVBINTINBUSBIUGURNS AT 1
NHANTHRIUINANERTNITTAMSENTauauazn1sneInTal inatlan Downscaling

Uoyan N151% Machine Learning Tuniswennsalily uavihunldniseusuluieuiiunau 2563

[

lngldn1sousuuuy Online HIFLUTINBUTUIILIUUTEINMN 60 AU LagaanTakUInguEld13Iy

Y

[
=

ausulaneil 1) niaeeu Ussaa 20 au 2) Hueulniddy Ussuia 20 AU way 3) Unfnw
Uszanad 20 Ay ietilunisaeuaiuanudilaluniseusulalddSnisqudunival waduduny
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voduAaznqulnenialssiulsziliunnudilesendu 4 Yszau lud 1) amsiulasens
2) Lﬁammﬁﬁ%aua Numerical Weather Prediction 3) Liﬂj@mmiﬁ%ﬂua Machine Learning
Technique Wag 4) M39U5U Machine Leamning Technique @3y nadn5avesnisousuagule
el

(1) awsulasinsnadnsavesnisousufivszdiuldvindu fesay 100

(2) Lﬁammiﬁ%aua Numerical Weather Prediction nad5avasn1seusufiussiiu
lawinAu Seeay 90

(3) \ifomnisthiaue Machine Learning Technique Had§avesnsousufivsiiu
lawindu Seway 70 way

(4) n150UsY Machine Learning Technique nadi§avaaniseusufivssiiuldmindgu
Sovay 60

nalnesudnaddavesniseusulunmsauwindu $eeas 90 vl lunisuseidiuna

] < ¥ 1 a ¥ dy ¥ a IS a
3T MIHBUITUNUIN NANITUTZLHUANULUBINNTDUSY (VD 4 ¥89n15UTELIU) ANaUIELY

Wiy $esaz 60 fAeIninUTeLauduY

M19199 2.4-3 asUuszdiunadiiareen1seusy

\ilown e | dnde | dnfinwn | agusou
(mheduesidud)
1) nMnsmlasenig 100 100 100 100
2) Lifammiﬁ%aua Numerical Weather Prediction 80 100 90 90
3) ilomnsuniaue Machine Learning Technique 60 80 70 70
4) N199UTU Machine Learning Technique 50 80 50 60
d3unIns 75 90 75 90

JyvuazauassalunisdaeusnBefioinis afedl 1 annsineusmdsfoans
adefl 1 wudIn1seUSILUY Online  WAUS¥UU ZOOM Housulianunsaniuautymifieg
fiAntuluseninnisevnliianun 919 nisfasalusunsy msariulnandoya msUszanana
wagn1sagUne Tanfetedninvesgunsal/indeailofld anuddumedidn wariywanizues

gunsal (bug #7199 VeIwENYILIS) TINRWIBUTH LW T8AUAINT ANNTIUIYDIT1BUTY
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o N33R0 UTITIUG URRITHTURUUNTInOUTHKUUUTSENBRa U JURnuluiessiudausy
v lvigineusulasulselovigean
2.5 nsausudeUfianag afedl 2 Wadensussyndlddudamdn 14 Yy dufansey
N19%11971u339UAY (CO-Run)

Aaduan

pufLiunuAdedusjsldiaunyalasainsiienisuimadeu laglddoyanusiiune
14 Juaruthaunalg)

YALUTUNTUNEN

1) msUssanauavi 14 U ves AS.nuUNAT ASUUAINS

2 mavsznuearudesnisiwalsnu nedoyamifivaves asgius sugiuns

3) nsUszanadiluiiudl wagnissiaesan niiAdfures ue.as luonay

wiwdszavs

4)  nsUaesu@ouMemALiA Optimization Y99 NA.AS.91387 {15

Tuszaeiiouin dnsfauszuuinssogniaudiniglddoulviidmuaiionismaaeu
yalsunsudanan msiaginisdidunsaaounuuiiass (Model) isufuanmauaIase
wazaneliFoulvnisinumuiatate enaaouyalaseinisdanan wazimuigalusunsy
Fananliamisasuiunisuuudasduanimaunailddty saunsiauissuuiudedoya
luszegsioly Jnauonismaaeu CO-Run Aunulrssuuus (mstaihdendawisussmalng

waznsuvausenw) ludiafeunsngia - Aug1eu w.a.2563 s

WQUszasA
1) veaeuyAlUNTUANRIUNIY Wiguiuauase
2)  muszhumINEaneNe liensusuUgslusseziely

3)  damseuszuunsdsiutayaiienisiussuulusuian
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wWnane

Lﬁaéu"saﬂﬂ'ﬁﬁﬂ%uiwéaaﬁwmL%auﬂ”ﬁwa LAEMSIVABUNITVNI9IUTBILUTUATY
nanensalluiiiaty washluiaussuudeya naiid msiesesd nansiaany uas
nsUsulgasEAnEain sednendaainnsdidunudnaduniinidasnisléinnmie
wanwasuiiedenlssnisyhauiunisnuiisuiaveu un nsuvauszniu nsliidends
wisendlne wazdrdnauninginsinuiend Welidnlanssuiunsdafnuuaviuouiiou

LY [y

ToyaiITelanun1suImsIansese

NANTTUNALANTAUNIT

(% ' (% '
! = v o A

1 Awuatdeya Input Negldsiniu (W Ui Wuimizdgn deyaunlou (141 een

Y Y

[

2)  deloyaninanlviiaidy wieuunudimi 14 Ju

3) fuidesudoyasiinisiiaseiiu i1 aaudesnis nsudesinfinaadu
ami 14 Ty

4) dxfeyannanlihsnuiinnsan wWisudeu waglinauiu

5 awliun1ste 1 89 4 lunne1ind luriadeu n.e. was @.n. 2563

6) ajUumnuiiuiienisuiuuge uazdelausnisimunszuy $u dedoya 1ileauide
Tussegsiold

7)) @3uTeeu

lngnaiginnanssumainaslasulinwielud

1) deveateyanisvimuneiulaglusunsuiimuniu

¥
v =

2)  UseiiumNU@INTave U NSUNNRUNITU kazTDa1nn
3)  adeszuusudedeys wazdeyandlulunmsinnu

4)  ydediawarauLAgIu INN15YIIU CO-Run

5)  a$Usziiutazteidulusunes
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lun1suszgndlddeyanuriuigdminfianssun13vi1ausiuiu (CO-Run) gnuun

Y

[

naaedldiienaasunisdwiudeyasenitainidenasniienu lnelasanisialinnuddey

o

Aun1slduselevideyanisneinsally mszudiiuudazinauideededeyanuvesand
nsuanfening ndugiunseldtoyanensaliluhuu Numerical Weather Prediction (NWP)

= o T < a v | A a ¥ ¥
FIUAIUALLBYA 9X9 ﬂM.UUUEWLRUQWU?QSﬂaﬂu@aziﬂiﬂﬂﬂiIﬂﬂiﬂiﬂﬂ?imLﬂﬂ?%@ﬂﬂi%ﬂ@Uﬂ?ﬂ

[
=

1A39N19 N1FWAILISEUUAIANITAIUS I U8 aesdUnRiian15UT NI TTAN SN UL

Wnszen nagnsnisusuasunnmelfiiniserafuind miuiinuinsuimsdnanisundumnu

[
I o . a a

lusvgzgveudougiing (seuei 1) AnviwazyseiliuuTunadidunu (v didiny way
W1u1n1a) Tuiuiiguuidinsseineuas wagn1suseidiussuianuaaanisinluiiug

N PN = 1 a v vy a =~ 1Y)
3unianans (seeedl 1) Jausazlasenisianudeinistdveyalsunasluiieldluniswaun

[ v

nuIdenstideyanlddaiulungudnideiludeyangniauilaglasinisnisimun

[
a o 1%

szuuAIANIsalUSUIH U 1waesdUn1Miion15USNITIAnIsU I uNgud1L I NI e
a o

dl < % L3 a U L3 E2 6
MUdunswuIn1saan1saius i uluszey 2 dUanu 7 MUIANVDHANEINTURN ULV

Numerical Weather Prediction (NWP) fifaiunaiuasiduauaziiuaugnaadlinngdu

WanIN1sausUBIUUANIS
1) n1seSuleMevinuvestunaunIviuenuszey 14 Ju (n3eudeya n15indaya
n15%1 Bias Correction mimmaauﬁumﬂmamiiﬁ)

2)  N1585U18VBINITINNUTURBUNITUTIITIBY (N13viutgdindndaugiing

1%
o |

Wieuiudeyainads (Hulazimi)

3)  nssudeyainusinisUdesiiannsusaussniu (Audesnts Uunaniviluiiud
MnfuAudosnsuariuivi)

4) mﬁmeﬁmiﬂdaaﬁﬂmﬂgﬂquﬁ%mswﬁl”ifﬁau (fielauanuzfmnumunzay
ﬂ@ﬂﬂ%uﬂmﬂ’]iﬂd@ﬁﬁ’ﬁ]’mL‘?Jl’e)u)

5)  A15e3UENSUsTRINANEINIsiNYe iy (BlAs1vinInan L fisuLiien fud

o v

wizdgn drdeyanuaianiiundsruinaliudesnisiivesiiviieUszunu

Y

(% (%

AMUABINsUNNRaUAINTavsluaRnm LT kAL NuN)
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6) N1595U18NSUTEUIUUVNIUNUT (es1erlasatteasintlunud Tavauacuviiuie

Y

[ a

Tusuian Uszunatnvinnsiadaunutaua’inase usSunauvinluiud (lgnisle)

Y

asnauluNfuaulsenaunisuasstnanliay

Tumay
Tumssiiunmsdeslesnmsvieusenindnidodieliussloniandeyanisneinsaiiu
fushea (CO-Run) fitumau Ussnaudg

1) nsdeyaannmihenu (nsuanileainegn, anduansaumaninensi a=)

2) msinsideyavesiiuide @uwensailufinuinisdanisidou uasfinide
nsdnnIsih)

3)  msdveyanauliviieau (nsuvauseniy, nstwihdendns, anwy. 1)

1) madfleuiudeyasss (feyansugnieuine uaznisszuistheadew)

5) wanwasudedaiiu (wan1sdasnu nanisinaaniuaznisuinisianisidon)
WleruuSulganswennsalt (edria/auniigiw)

6) y3eANUAUNININIEUUUIEINeaUlal (Zoom) warAiunsETunDY

nsfanuiNeasUNas1edUai
Welnanudanufuntlalussezdunidlasinisy dnnisvirnunslddsslesideya

[y

NYINTAHUAUMUI89UIIUAY (CO-Run) 37119U 8 AT 9Tl

A15199 2.5-1 kanINaNISUNALRUNI5Y9 CO-Run

Fuil nanssy suuuu
3n.A.63 | wsenelufinduide poulal
16 n.a. 63 | wiselufinAdeiiuvine dosiina Uszy
23n.0.63 | wieluiiidefiumingrdouiing Uszyu
30 n.A. 63 | MsoluTuITeLALAILIUNIEI Uy
6a.0. 63 | miofinsuvausznm Uszau
28a.0.63 | wieluiiideifiousulsimudedniivueansuvalszniu poulal
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Y nanssu sUuuy

30.8.63 | wsamnuAUntNAURNIUAY paulau

11 n.e. 63 | MSemNUAURLNAUNNIUIY paulay

Tnefisedefidrmdszapilufanssy il

1. 5A.A5.8959 AMSUNANA PNAINTAIINNING1RY

2. AT.NUNGS AIUUNINT an1TuATAUYAYHEINT

3. A5.YRUS WUNTUNS UMINEIFBNYATANERT INSNUAMUNIUAL

4. weieslvensd inwlsedv aninerdoinunsmnans Inenuaiunaiay
5. WALAS.91387 QVBNN WU INENRENiing

6. n3.lyady gVSsTsudn PAINTANINIAY

7. weSAsT YansnT Nl PAINIANMINgaY

8. FUMUINNTNYAUTENIY

9. funuannstiiihendnuissemalng

10. AILNUINNAEIUNIIUNSNYINTULIAIYIR

TneseazdennisiauslasiusinhilunianwIn 9

Water release factor used for irrigation
{in each water vear)

ed sided flows from forecast rainfall

Predicty
compared with actual data

F IR o oD 137725 191303 tomnrmssrstomshdom 1377,

Chanyanut kanoksri_HII

3UN 2.5-1 Aanssumaniiun1sves CO-Run 1
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. Binanitluatiu amil ¢ 2 withidwszen faednls:dd a diss a uassissd . 3 August 2020
kX

b

200 k3
) -
( 2848 | t-mn | 2007
B0 f 2000 |20-an| z003
[Z54] 2551 | s-nn. | 2398
/ 2552 B-mn | 2225
4.000 2553 | 26-am | 2815
- FURR: 26204 pregdn 3, Baummﬁ [ _/ \ 2884 |13-ne| 4688
T
€ 2 / \ 2306 | 3-mn | 1807
3 3000 « M fl 2557 F-nm 1,304
H nnallmin sz« 3 wah 2558 |15-an] 037
._.g vl 2582 ¢ 148 mufi 2550 | 10-nA | 2247
i - 1650m (rhete 04 mundl
2 J =
B N r 2850 |22-nn| 3084
b zoo1 | z-nm | 1,178
F-nm 1,518
1,000

®wan o

e 24Y —2054 e 56] (6] m—(563 === prumin

4 August 2020

=

Pre-CoRun EGAT & RID
d.a. - n.Y. 63
«n.a. Ufugiuiaiay e vld

o -
Optimised Release #31911§71U

tayanuidenivaaindasaaa iy

«Pre-CoRun tiaajedsdoyalvinnau
s wsanuNndIAs
agulu 4 danvt

Full Scheme CoRun Tussezdas

5U# 2.5-2 fanssuianiiun1sves CO-Run 2

Uszaulunsuiuuss
= [ g X [ v = [
Wasngluuunmsvinuluassilidusuuulnl desendeauenlosaznisuiulss
ad [J ! LY ! | a v b4 a < [ £ L
FBmsvhounuiu lneusagfinanddelalinudamulunisiauianugnissesnisneginsal
runagnsilUldieliinuselo Invanunsaaguladiail
- mevihwngduamt Sudussaiudunsyihueussezdu lieiuAugnees

° I P v a Vo 9 . AV Ay P
- AITINTUIEUINILVIDIN llﬂ')']ﬂﬂﬂalﬁﬂﬂ LLWEN‘U']@GU'EJNUa Side Flow ‘V]lllll“U@gﬂaaﬂ']u
MUsEnou
-] gej | = Y a U geJ ] ¥ U
- N1INIUIYUINN Nﬂiy"’l’i'ﬂﬂaLﬂf‘Nﬂ‘U‘L«l'W]']LGU']@'N'ﬂ

- MyhwgaNueeInIsitin MaTufiguteyaunudnassiuteyadss
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- nsUszdfiunisguinuenszuy Wudndadeiivihilinisusaiunisldiinanamden

viall Tunwihdeyaninarganniteusiedaviungiglunisimun iveusziiiu

ANUABINTTEUNT (Wanszuv) Tueunan

wadil#Fuanianssu CO-Run

nnshauludanssudvinlildfunanassuuuunsvheusantuseinediuanuide
diethluimunnuidevewusasiasanms esaansnagulased

- msdamTeudeyans Downscale  n1sweInNTal kazn1saasunisidvoyary

VA LAY WioUsznaumsumsdanisii

- msdawseudeyany wazn1sinseilaginaila ML

- madeulswazdievenrudtulasimsmsUdesinanideu

- Gunmstssnuenadeanmsldiiluaeinuns

- wadnwinislaveniivh TuluiiAn

- wadnwinsinavenindidountina

- gluuumsinaulavdestvealeu AeuInINISH1eY WeNISAIUANRUTLNNEUGN

nstdivinluiun msiudseansamlunsuaesdniiaiininuulugouas

nan1sUsEiuAdug1Sva9RaNIsy CO-Run

mMalAsaNstadansvinunslduselevidoyanensaliufiuniieausiuiu (CO-Run)

= -

U 8 ASY lagliguuuuianssunslagmsdnuseyumsenuiinideiienienenainui naenau

Usuuemudedaiiu was@inaiuainudunin Tuaaiufianneg laun uniinedeudina waz
nsuvalsenu waglaedsluuudnianssuvialaen1sdauseyunise online  WIusEUU ZOOM

7198 MefuIelaUseiliunaveeananssy CO-Run 1naUseiiuain 3 AU LAtNI98 BuIgau

wazAUdSa fs1eazden Ml
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AN51991 2.5-2 Uszillunavedianssy CO-Run ey wWosidud)

Fudt UN33Y (%) WU89°U(%) ANUEN5D (%)
3 n.A. 63 70 - 70
16 n.A. 63 85 - 85
23 nN.A. 63 90 - 90
30 n.A. 63 100 80 90
6 d.A. 63 100 90 95
28 d.A. 63 100 - 100
3n.8. 63 100 - 100
11 n.g. 63 100 - 100
39U 93.13 85.00 91.25

K%

1NN5UTEUNAYR9RANTY CO-Run 37U7U 8 A5 Tudu 3 Ay takAtndde ey

(%
=]

wazAudL3e amnsaasUran sUssiiiudsl
AUNNIYY TNaUTTIUWINAU 5088% 93.13
AUNUILU AeaUseuwinnu 588y 85.00

PuANLEISY Inauseiiuindu Sesay 91.25

2.6 NINBUITNBIUHUANIIATIN 3

Wviune

= 1 4

1. Wed1enenAu3nlaaInnszuIun1sAN®IAIUAITNIIY Machine  Leaming
AenlgunTuiinveu
2. uwanwWdsusuimalumsvihailussesdeld wieudaauelunisimunuide

Lu2AAN LFlun1sWEINSal

pd)}

Tun1sWaulunan1snensalaaeg Machine  Learning  dududeadaniiuii

' [

' (%
a A a g

AMUNUILULVRENNTNTIVTATIEIND NIRRT UNINTEANEFIveITRYA Aatiuy

=b.

[

Mmunzandaduiuiinianais@alinisnszaindivesandinfivunzansiusao tlununng
anvagnugiimansinalfesiu welildanimuindeununzanlunsasiadoulalumsisous

yasluna ML Inaudadeyasandu 3 diu fe
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1) Training set iusililnaiilafisanmuesteyaifioadiaguuuunsneinsal
- $uit 15 fa 25
2) Validation set Luthsiilmagouguuuunisweinsalilunald
- Fuil 8 fa 9
3) Test set Wuthsilunaihsunuuiidenumageunsigndeaueanisneinsal
- fuit 1892
faimdlasainindenlidoyanuusiaosanmgionnail aonfuansaumeanineinsiy
(eadn1sunIvw) lunsdnwidosnndufinddensrnlunisfmuilassnisualidiuine
failuouranausolilunaildluldfudoyaainundsdu 1wy vosnsugnienine) oz
uwdsmeunsteyaduq meuenldlusuian
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vayanfasldlunuuinaes

JoyanldlunsAnuiusznaume

M13199 2.6-1 YoUATIABINTT

UayasnIn Wiy 9381 AR AMENUR
21n1Al n1sANE
oy annil pe19tiey 1 U 8 3 Gl fuiunagu

YUALAN,
FICRRFIENICE

Joyany1nel nn 1 2l ANAELBEA

91N VDY a3ami 72 3x3 N4,

antuansaume s

N3NENT

N13990UTHAIUGURNT AN 3 Tududl 26 fanau W.A.2563 w el seyuvasnie
UURn1sunaadn augdanssumans Inansaluming1de Tnedlidn3iulasanisnavue
5 Au Nefuuliiawnuddesiudunansuentenive lngafenisAinwnunnianaland

Juuaniivesnsuggdeuinernuiniuiazanvasn1aiureweInIanaildunsiuvinli

2-21



a

FuUsiidffe Usinamulneniafinenudselddnniseusiieniu Machine Learning luudl
26 paneu 2563 Tidrsaudiuau 5 viw Taefidlomniseusudsil
- MseUTNsENUNTNUNSSEUSgaEnUUTean1NTaleINA
- M5l99U Google Colab, Jupyter notebook
- A198319 Model Deep Learning ¢n# pytorch
- m3lgeu Transfer Learning

- m3seulna NC ¢me Python

- M3a519 Model kagmsldanuuutoyangnsaloinia

lunisevsunisgeusulainausuuinislunis@nulagerfedruugiiveanis

a a = LA YY o w o = & A a
nsugaflvudnerlunisideniiuiinngladedninvesteyalulssinalng lagideniiuniusiou
A I = a a = = a a = =
Manasidianumwiuresgaann luensugnenineNinniigausinmuasigai 13.56102 fa
16.990646 Uagasfgal 99.3199 fia 102.77574 F1uu 17 @il lngWiarsundenisouid
Usunaruangsluginfeungunian feiuerswdudeyafiny wazirdeyanisneinsalilu
8211 3 931ua WRF-ROMS — Model — vesdinauasauwmaninginsiiuliguiiigy

lneeazdeansinukazionasiiauesglunianuan <

JUN 2.6-1 NMUTIEINANITOUTUTUN 26 faAN 2563
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lunseusuidneusulviaiuauladunaia Machine  Learning  IUldlun1swennsal
onAdiesnnifunszuanitnggdoinetlutlagiulinnuauls Tnedagtunsnsuandeuine

lowmudayanisnensaliualmii 3 9alue uwazaulanaznaassld Model Machine Learning
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notebook
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Mr.Henry Tay
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08.30 - 09.00 u. | ameleu 7.0, §930 ANSUNAIA
09.00 - 09.20 U. | NAITUANITUTEYN 7.0, F930 ANSUNAIA
09.20 - 09.40 U. | {UAULAZAETILUZUN Mr. Henry Tay/
AMTlATINTG Dr. Tony Song
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wWhmnelunisdain
09.40 - 10.30 Y. | Numerical Weather Prediction model Dr. Sun Xiangming
set up
10.30 - 11.00 W. | WNFUUTLNIUVDIIN
11.00 - 12.00 w. | wideuaniUdsunnudniiu
12.00 - 13.00 W. | WRFUsEMIUDIMITNANNIUY
13.00 - 14.00 Y. | Machine Learning Technique for Dr. Lin Miao
Weather
164.00 - 14.45 u. | wisewaniUdeurnudniiy
14.45 - 15.00 U. | MsMnuanTIINusEYEsoly
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2. fpannsPeyaliiudnluduves Observation data (AulWdwwy)

Observation Requirement

et e eaming gt peods | rguency— proerien

Rainfall Station At least 1 year Hourly / 3 hourly Small coverage, accurate
Radar image At least 6 months, 5 minutes / 15 Large coverage, whole domain,
L3/L2/ Image minutes less accurate
format
GPM Self-collected,
less accurate than Radar
Temperature Station At least 1 year Hourly
Humidity
Wind
U a ¢ aa s o & . . .. &S
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1. Envision Digital - Water Management Project Kick
2. Envision Digital - Water Management Project Kick Off 2020Feb14 NWP

3. Envision Digital - Water Management Project Kick Off 2020Feb14 ML
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class count
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57 1-0-0 12

B

1 0-1-0 1
=
=g 8 111 10
57
0§ 36 0-0-1 10
s
o 49 0-1-1 9
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1. Training set
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1. Validation set
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2. dumnlassadlueaimanzan
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3.1. asaluea
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Tasanwnzasle Convolution Neural Network sndiamvinmeng 1w nsnmasuion
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1. swauaduwas Fully connected
2. Tuimawas Convolution Neural Network

TasazinTueaguuuusingg lWasushs Training set ua: Sawashy Validation set

wiown Model figifiaauiavinluTanusialu

3.2.1. suwuduwas Fully connected

Tudumoutazvinasususrurudu Fully Connected slausi 1 fs 5 u

Fully Connected

3.2.2. Tuwmawas Convolution Neural Network

Tuduneutazvinasdumannluiea CNN
uuushemivhauldfuuasusanawasunw Ty

Tueadhinumesouazisail
ResNet-18 30.24 10.92
ResNet-50 23.85 713
ResNet-152 21.69 5.94

R
ResNeXt-101-32x8d 20.69 5.47

m % " esNe Xi
VGG-11 30.98 11.37
Cerviuton Nevrl Networc

VGG-19bn 25.76 8.15
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ResNet-18 28.48866 | 14.43021 28.15271 12.81774 | 14.30661 19.63919
ResNet-50 24.63881 17.95799 | 14.18428 | 13.59174 | 22.07088 | 18.48874
ResNet-152 42.71761 13.24053 | 11.92981 33.21103 | 50.94227 [ 30.40825
ResNeXt-101-32x8d 27.24077 | 15.24245 | 12.32707 | 15.11274 | 54.31651 24.84791
VGG-11 13.26101 11.53133 | 12.17073 | 14.05594 13.3356 | 12.87092
VGG-19bn 58.48582 | 48.45139 | 67.09495 | 44.86237

Average 32.47211 20.14232 | 24.30993 | 22.27526

4. nsIRNa

Tudunsumsinnaazinlunaitldanasasuludunounoumisnvinunsdoya
Test set lagsrindilgazusznoushs

1. Mean Absolute Error
2. anuudugn
3. WAAWSUULWUT




4.1. Mean Average Error

Mean Absolute Error {mm)
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4.2, anuusug(sin)
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4.2. anuusug(sin)
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