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Digital Twin

A digital twin is a virtual representation that serves as the real-time digital counterpart of a physical object
or process. Though the concept originated earlier the first practical definition of digital twin originated from
NASA in an attempt to improve physical model simulation of spacecraft in 2010 (Wikipedia).
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e kwate Korea Water Resources Corporation

General Status

Korea Water Resources Corporation
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Financial Highlights * (Employees) 6,600 (approx.)
= (Offices) 36(HQ), 98(Branch Office)

Total Assets) USD 27 billion
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e kwate Korea Water Resources Corporation

Main Businesses = =
I esources R Renewable energy Smart City
Management Service

Dams Waterworks Power Plants Projects

= 20 Multi-purpose dams = 48 Multi-regional waterworks = 64 Hydro power plants = Busan Eco Delta Smart city

= 14 Water supply dams » 23 Local waterworks = 1 Tidal power plant = Waterfront project

= 5 Flood Control dams = 41 Photovoltaic Power plants = Multi Techno valley
= 3 Wind power plants = National industrial complex

* (Flood Control) 5.3 bil. O * (Capacity) 17.71 milO/day * (Total Capacity) 1,414MW * (Total Area) 90kO
95% of gross domestic capacity 48% of gross domestic capacity * Amount that can be supplied to * 12,600 times the size of a football field

* (Water Supply) 12.5 bil.Olyear

60% of gross domestic supply
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® Increasing complexity in water management decision processes

Condition of Water Management In South Korea

_£2. Precipitation characteristics

* Global average : 813mm

> Water per capita : less than 20 % of global average
* Global Ave : 16,427m/yr

> Average annual rainfall 2 1.6 times of global average

Annual Precipitation : 1.6 x Global Avg. Water per Capita : 17% Global Avg.
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® Increasing complexity in water management decision processes

Water Disasters In South Korea

52 Recurring water disaster

Drought

Flood Typhoon Typhoon i central

Typhoon Typhoon Typhoon

rain

Typhoon

2005~2006 | 2007~2008 2oos~2o,o '

Torrential Torrential Drought
rain

Drought

in central rain

in central

Torrential

Drought
in central

£2. Flood & Drought in 2022

Ratio of accumulated rainf
to historical rainfab1~"20)
in2022

W High : 120

Ll Low : 30
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Background

Need for Innovative Approach to Counteract Climate Change

through Digital Transformation in the Field of Water Management
New Normal Increasing Risk of Digital Key Policy of
Climate Change ompound Flooding Transformation Government
Temperature rise by 1°C over Longest rainy season and “2 years of Digital 2Bgegr _j Rugl 3 u._

the last 133 years (1880-2012) Torrential rain in 2020 Transformation in 2 months” Korean ver. New Deal Project
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Progress

After Conducting a Pilot Project in Sumjin River Basin in 2021 ,
We are Now Working towards the Goal of Expanding Nationwide by 2024

2020 Downstream flooding in of three dams

The longest rainy event for 54days and torrential rainfall caused
downstream flooding of Yongdam danSumijin river dam Hapcheon dam
despite the discharge of dams being within the designed range.

2021 Develop Digital GARAM+ 1.0
A pilot platform for the Sumjin River basin had been developed.

2022 Develop Digital GARAM+ 2.0

Test operation of pilot platform for flood season and

e T _1'5?_“ : -
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expansion of digital twirplatform in 5 major river basins



The Concept of Digital Twin

Cyber -Physical System that Synchronizes  the Real World
with the Cyber World for Monitoring  and Simulation

Real World

Conm ) (i ) ((Ghd ) G (e ) (W )

Smart Basin

................................................... "

i |
Real time Real World o Control,
CYber Connection D|g|ta| Optimization

.............................. ‘ Model
System

Physical

Data
Cyber World
Drone Mapping 3D Dam, Weir DEM DSM Orthogonal
Image
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Establishment of New

Innovative Water Management Platform

to Improve the Efficiency of Dam Operation Decision-Making

52 Spatial scope
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Development of Web -GIS based

Spatial Data
s

Orthogonal Image

Drone Mapping |

@

O=—

Geospatial Data

Water Data

Weather
Water quantity i ‘
Water quality

CCTV, and so on
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Considering User Convenience

Web-GIS based 3D Map " 3DMap
» Choose a map type

v 3D visualization : Results of hydraulic Modelling
v" 2D Table and Graph : Rainfall, water level, etc.

Simulation -
Analysis Result "T-

Related -
@ematic Layer

'Saving function

Digital GARAM ~ +

| 4 : 4 : :
GIS function Manipulation
+ Function measuring + 3D map
altitude, area, manipulation using
distance, etc. mouse and

keyboard

" System
Management

» User ID, log
information, etc.

4
Layer Control

» On/off function
of layers

 Screenshot of a
current map
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How to Make

3D Object Modelling

= 3D bridge produced using drone mapping
44

¢ Close-updronemapping | ° Context Capture

Digital Twin Smart Water Management Platform

3D Digital Topographic Map
: Foundation of Digital Twin Platform

3D Base Map

= Merging orthogonal image with DTM

= Mapping reservoir bed using multi beam

Bathymetric Survey ddMerging with DTM

* Reservoir bed * Product reservoir bed
DTM

Digital GARAM ~ +

* Aerial Survey

44

* Create 3D map
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Display on a Smart Big -Board for Monitoring and Decision-Making

Digital Twin Smart Water Management Platform Digital GARAM  *



UI/UX, GIS

Ul emphasizing map area
- Key map and searching
function

<«

Measurement
using GIS tools

&3

Loading and editing
3D object assets

&3

Comparison function
by split view

&3
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Map

3D objects like buildings
in Urban and rural areas

3D topography of
reservoir and river

L K

Z Multiple thematic maps
- Base, flood damaged, flooc

risk, basin and etc.
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