- 1

Jamdaayu

1 YLiN dVi5
nduruAudmeTimia
2%6 0 NEY4 RRBMITEL DHES
PERPPeLI w Y g E

Vll.l‘floboci'cr\/ﬁ M&G\{

p———to i 11 WL

OUNBYY NG AN GO0 - 1

- 9} unyAN oo
«l ) v o« [
Goe Svaasn Inwnssauusewmamelalasenig 2022/23 MRC - KDI Knowledge Sharing Program (KSP)
Bou Fimvmsdmiayndavia

Fefidauneiay ?T'numuaaaﬁ'mmﬁ'u'\snﬁﬂm nﬁun’uﬁuﬁﬁﬂwmamﬁ‘lwu
m’unam 7 45 acom (TNMCS)Y/ 2oixclo aa':w be SUNAY odod

manszwsuuumn‘lnuiﬂ'suLLjJamnzhuruamamiﬂmsnﬁunwwuﬂ'ﬂqu.mmﬁ‘lmu'h
ﬂﬂﬁnﬂutamﬁmiﬂmvniSmﬁn‘\‘suﬂﬁﬂ‘ua (Mekong River Commission Secretariat - MRCS)
u.a"am'uutwamiwmmummmsm'sﬁm'ma (Korea Development Institute - KDl) melamnsuile
sgwienseniAsvgiouay nsAdavetnndiniinuusrasdassunfiusnuaseduusying
PNUsEIVAINEN Lwaauuauum‘smmumu‘iﬂsqmﬁ 2022/23 MRC - KDI KnowLedge Sharlng Program
(KSP) '5'mnuwl."zim'v1ty'u'mnwa Ineflszeznaintsihau o wou ml.mmauun'mu uquwu lod’ob
3 ko1 sudugafuayuAned o mooo wsgaviy Wfuiivinw Wediumsfnwvidalove
0alasIMs o 1asans o

o. lasamsuaniudtussdmuiuazyszaunisaidnasnensaignniouarisuds
warwrluladmaieunslaold AvBig Data

b lasansserumsvsediuwalulad

o lassmsdoiausuusdwiudanaifiu (Algorithm) Mawensaignndsuuy Al-based
LLavmswmmﬁ’ﬂamwwumu‘lmmwﬁu
ﬂaautaaﬂu'mgmnﬁmmmmu

nsgvTuvelng Ssdedeyalidaninussndniusnisiuatasivinnseiuusene
nelalasantg 2022/23 MRC - KDI Knowledge Sharing Program (KSP) 'Lﬂuwﬂmnmuumwuwmw
msnmnuwmua"asﬂﬂamnumwsmiaﬂnwsawnnuuaunauaﬂma‘lmﬂﬂiﬂaawuanu Tnalvda
UsyiRduyaaa (CV) 'l'nehumamﬁn’1sﬂmvnisum‘suuuﬂqu'mminumalﬂmmumanwmuna
interonwr@gmail.com nMeluuil ee 4N3IAN odow Taenss

’il\lﬁU'Ull’ll.‘W s

YOUANIANNUDD

- DYTENINTONU -

Udansensraumaalne

ATnMUUARNTENTN
ADANISHIUTEINA
s /Ansas o bl neds



ke,

nB NSRS NSENTIUMIRIVY
LI o ¢ na e w -
ﬁunﬂuﬂhmmd. smzlny noenand ddnarudanssmarunnalng

8- A GNE llsd -3 wa 2566

o d Een) i ) ‘:._ 'U'?U............ I - f:s
ﬂunE!ﬂ '.“ :: t l’lﬂ']...................mvg..q?. ......... ::::u 13.0Q 4,
7 us ecom (TNMCS)M\é'dE i TN S MRS SN IR R 00 VD

- “ r I -
AINUNINEINTUTUNITIA
/600G - ero MUUINTIATIER
wavdnd n3awmnT eolbso

BQ” funAN odod
For  JuairsiSamssiudsamanelilazems 2022/23 MRC - KDI Knowledge Sharing Program (KSP)
-y L
Sy Udansensaumaine
y [ a |
Aaidawnday  soulAMSHOUMINELYEIvEnwsEAUUsSEWA $1U7U o Wi

AaodninuaYg msAznIsnEmMsaiti e (Mekong River Commission Secretariat - MRCS)
wazan U o 1SR sas ST GINME (Korea Development Institute - KDI) nisldan s il
FEWININTENTIIATHEAIUNATNITAS FDANMA fimanszasdasamivinnseivsummnnusvaandn
wemuayumsdndiuamilaseinig 2022/23 MRC - KDI Knowtedge Sharing Program (KSP) FafufBenvy
s Inefissernamavinem o Weu musideuunaiau - iguisu eaob e KOl suudmivayu
A mooo witugansy WRuAivimn Wesidumsnunidalouwvedasims o lasins loud

o. Iassnsuanidsussdmuduazysraumsainunanensaignndenasduuds
wasmaluladnsiiounslauld Al/8ig Data

v. TasamsszuumsUsuihuvalilad

m. Iasamstoiausuwusdmivdanadiiu (Algorithm) nmanensaignnizuuy A-based
wazmsanndnenmeiidnlidudy
TassimhiimnfuinyounasvauiunnIsIEUMNBNLYBIUTNWNTBRUYSTINA (ANNEX: Assignment
for Local Consuttant) Usngaudeitdundae

lun1si dnfniamnd mseansnssunisuiialvauviandine lugiuemissaunans
Tumsuszamuaelinsovamuiasiowiviles Swormnusyameimisnuvssiusyrduiug
_mfualasiiuinusedusenamelilasans 2022/23 MRC - KDI Knowledge Sharing Program (KSP)
Wgwparnsiiiwiiunumasivivtewarasaadasiumsuimsdanmsgnnivuasiouddlaely
waluladiviuaty TnelidauseiRdnyaaa (CV) indvdiniavBmsanenssumswiilvavieniing

- fa - = i - o v
malusuldaidnnseting interonwr@gmail.com A18luIuil o4 HNTIAY bdDD WBLYINTEUIUMT
Amdenlag KOI ssly

-y d -
FaGsunelusafiansuilinueyasisd

e o v T St - o —

T ghudRIRITINIUNe

(e Iav nnduung)
xatn‘ﬁmséwﬁnmuu%’wmnsﬁmgﬁiqma
warsmIdniniaudmsanensTunTwiinlvau e

ABINIIANUTYNA
5N o edde acoo 1D amelo
Wsans o bdoe Sacw

—— ey " eTwm Tmem g W= vm T T . —_—



ANNEX: Assignment for Local Consultant

Case Study and Technology Sharing of Al & Big Data-based Flood and
R Tagac Drought Waming System
IL, Korean Expert Joo-Heon Lee
[IT1. MRC Researchers Local Consultant

IV. Research Outline and Team

3 Experts of Main
Table of contents Respousibility Remarks

1. Introduction Joo-Heon Lee
2. Flood Forecasting & Warning Technology using Al &
Bigdata
2-1 Methodologies for Forecasting and Data Menagement Joo-Heon Lee
2-2 Korean ISP Cascs of Han River Flood Forecasting Center Joo-Heon Lee
2-3 Other Cases for Flood Monitoring and Forecasting Joo-Heon Lee
3.Drought Forecasting & Warning Technology using Al &
Bigdata
3-1 Mcthodologies Joo-Hcon Lee
3-2 KMA's Al-based Drought Forecasting System.. Joo-Heon Lee
3-3 Big-data based Drought Monitoring Methods oot Lea
4. MRC and CLTY Country Study of Al and Bigdata
Application for Flood and Drought Management Laasl Coniimal
4-1 Current State of Al and Social Bigdata Application in the
Field of Water Resources Management in Mekong Region Local Consultant
(CLTV and MRC)
4-2 MRC and CLTV Country Cases for Al and Bigdata
Application for Flood and Drought Monitoring & Local Consultant
Forccasting(CLTV and MRC)
4-3 Recommendations for Al and Big data Application in MRC's
Flood Forecasting System




5. Digital Twin for Smart Water Management

Joo-Heon Lee

5-1 Concept of Digital Twin for Water Management

Joo-Heon Lee

5-2 ISP Case Introduction for Kwater and MOE Water
Management

Joo-Heon Lec

6. Conclusions and Suggestions for Basic Design of

Joo-Heon Lee
Local Consultant

V. Main Contents
(to be explained)



ANNEX: Assignment for Local Consultant

I. Research Tople B.aSlc Design of Flood Forecasting-Warning System(FFWS) using Al-
Bigdata

II, Korean Experi Joonscok Lee, Jonghee, Kim

IlI. MRC Researchers lLocal Consultant

[V. Research Qutline and Team

Experts of Mai
Table of contents i = .am Remarks
Responsibility
1. Introduction Korean Exp.
1.1 Background and Objectives Korean Exp.
1.2 Rescarch Qutlincs Karean Exp.
1.3 Expectation Elfectiveness Korean Exp.
Korean Exp.
2. Anatysis of FFWS Status using Al-Bigdata
Local Cons.
Korean Exp.
2.1 Analysis of FFWS Status in Korca and Abroad
l.ocal Cons,
Korean Exp.
2.2 Proposal of FFWS Application Plan for Mekong River basin
Lacal Cons,
Korcan Exp.
=3 Propusal of i FFWS Basic Design Plam
l.ocal Cons
Korcan Exp.
3.1 Basic Design of the H/W in FFWS
Local Cuons
Korean Exp. '
3.2 Basic Design of the S/W and Data Display in FFWS
lLocal Cons,
Korcan Exp.
4, Application of Al Flood Foreccasting Algorithm
Locai Cons.
4.1 Sclection of the Target Basin Local Coas,
4.2 Application of System Unit Module with Al-based Flood | Korean Exp.




Forecasting Algorithm

5. Conclusion Korean Exp.

V. Main Contents

1. Introduction

This part describes the necessity and purpose of an Al-Bigdata based flood forecasting-warning system. Also, It
explains the outlines and explains the cxpectation eifectiveness of this study.

2. Analysis of FFWS Status using Al-Bigdata

This part analyzes the current status of the Al-Bigdata based flood forccasting-warning system and suggests ways
1o apply 1t to the Mckong River basin.

3. Proposal of the FFWS Bastc Design Plan

This part proposes a basic design plan for H/W and S/W of Al-Bigdata based flood forecasting-warning system.
The current status of flood forccasting-warning systems managed by MRC is analyzed with a local consultant,
The process of collecting, storing, processing, utilizing, and disseminating hydrological data is checked in detail.
And bascd on flood forecasting-warning system in Korea, & basic design plan proposes for MRC

4. Application of Al Flood Forecasting Algorithm

This part is the step of applying an Al-based flood forecasting algorithm. IFa local consensus determines the target
basin, the Al-based flood forecasting unit module is applied to the basin to anelyze and display the data. With
research team of Topic 3, we select the optimal Al {lood forccasting algorithm for the Mekong River basin and
apply it to display the flood forecasting results.

5. Conclusion

This part describes the results of this study.



ANNEX: Assignment for Local Consultant

I. Research Topic

Suggestions for developing Al-bascd flood forceasting algorithm and
capacity-building of relevant stakeholders

[I. Korean Expert Seokhwan Hwang

[11. (Pariner Country)

= t
Researchers Local Consultan

IV. Research Oatline and Team

Table of contents Expats o‘f M,Bm Remarks
Responsibility
1. Introduction Korean
(Hwang)
1.1 Research Background Korean Reference reports
(Hwang) and | must be collected
Local by Local
Consultant Consultant
1.2 Rescarch Objcctives and Outlines »
2. Sclection of Mekong River Test-Basin for flood Korean
forecasting application using Al-big data (Hwang) and
Local
Consultant
2.1 Investigation of observational infrastructure of Mckong Loeal Detail requests
River Test-Basin for flood forecasting and warning Consultant refer to
systems Supplementary
2.2 Analysis of the observation infrastructure to which Al Korean
big data technology can be applicd (Hwang)
2.3 Selecting an appropriate test basin for the Mekong River Korean
for Al-based flood forccasting and warning system (Hwang)
application
3. Review and suggestion"Al-based flood forecasting (I}(‘orea:)
wan
algorithm, applicable for Mckong River Test-Basin
3.1 Review Al-based flood forecasting algorithms and data Korean Data ncccssary for
collection for a test (Hwang) and | tostng  wust  be
Local collected by Local
Consultant Consultant
3.2 A test Al-based flood forecasting algorithm for Test- Test n:ay b""t o
A . complemented i
Basin if data existed Korean Korea sitc for
(Hwang) examples, if
impossible in

application of




MRC Test-Basin

3.3 Propose an Al-based flood forecasting algorithm for Korean
Test-Basin (Hwzng)
4. TAl Flood Forecasting Algorithm Training and Korean
(Hwang)
Capacity Building; Plan for Mekong River Basin Flood
Forecasting Officers
4.1 Propose R&Ds for Al-based flood forecasting algorithm Korean
development and advancement (Hwang)
4.2 Al-based flood forecasting algorithm and plan to Korean "
strengthen local officials' capacity for cfficient operation (Hwang)

of the system

Supplementary

o Detailed information on hydrological observations in the Mckong River basin for the selection of the Mekong
River test basin

- Hydrological observation station (water level, rainfall, radar, etc.) location (longitude, latitude, altitude),
obscrvation and data production ¢ycle, observation data type, data transmission and reception cycle and
method

- Dam location, specifications, inflow and discharge data, spillway operation rules, water Icvel-volume-
outflow curve, dam water level

- Detailed Mekong River basin information (digitized watershed map and watershed map, basin DEM, soil
map, land cover map of ESRI shp format, cte.)

- Rainy season hydrological observation data for at least 3 years for test basin candidate points
* Data on water level, rainfall, and flow rate at least upstream and downstream of the lest basin (section)

- Mekong River basin flood forecasting and warning model (rainfall prediction, rainfall runoff, dam opcration
model)

- Mckong River basin flood forecasting and waming points and flood forccasting standards (levels and
standard water levels)

- Report on Mekong River flood forecasting and warning for the last 5 years

Y. Main Contents

1.Introduction

This part explains the rescarch background and objectives. The purpose of this part are suggestions for developing
Al-based flood forecasting algorithm and capacity-building of relevant stakcholders

2. Sclection of Mckong River Test-Basin for flood forccasting application using Al-big data

In this context, this part shows the investigation results of observational infrastructure of Mekong River Test-
Basin for flood forecasting and warning systems. And then shows the analysis of the observation infrastructurc to
which Al big data technology can be applicd. Finally, this part selects an appropriate test basin for the Mekong
River for Al-based flood forecasting and warning system application




*

3. Review and suggestion "Al-bascd flood forccasting algorithm, applicable for Mekong River [est-Basin

This part proposes the Al-based flood forecasting algorithm applicable for Mckong River Test-Basin. first this
part reviews Al-based flood forccasting algorithms and data collection for a test, and then shows a test Al-based
flood forecasting algorithm for Test-Basin if data existed. Finally proposes an Al-based flood forecasting

algorithm for Test-Basin

4. TAl Flood Forecasting Algorithm Training and Capacity Building, Plan for Mekong River Basin Flood
Forecasting Officers
This part seeks to establish an Al-based flood forecasting algorithm dcvelopment plan and an operating system

construction plan. In addition, when the project is completed in the future, we plan to devise a plan to strengthen
the capacity of local officials for the cfficient operation of Al-based flood prediction algorithms and systems.

¥




