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% A knowledge asset of the African Ministers’ Council on Water
==

This material is shared as a learning resource to
promote awareness and good practice in the
provision, use and management of water
resources for sustainable social and economic
development and maintenance of African
ecosystems.

Copyright for this material rests with the authors.

African Ministers’ Council on Water
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How Smart Water Management
technology can contribute to

Bitnha Lee
UNESCO i-WSSM Programme Specialist
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Paradigm shifts of water issues

Securing proper water and stable allocation is the hot discussion topic to the

whole global humanity,

Global Agenda
water crisis & water security

——— S 0 S Smart Water
‘ g)\"’ ', :‘ - : Vj','/* e . E : i E _t j
—— et Y Management

Clean Water

1970s
‘Water Quality” ‘Environment’ ‘Water Crisis’ ‘Water Security’
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SWM for Better Water Management

Global challenges are integrally related to Water Management

Climate Change Water-Energy- Sustainable
Food Nexus Development

@

SUSTAINABLE
DEVELOPMENT

G<LALS

Common subject for All

mart"Watervianagement




Concept of SWM

U 'r;a'd:il‘tii'@ nall

Managemeny _—8;1139 ﬁ—m/ ) ) g““‘) _/\T;P /et &Hlﬂ;!BB ,

- Getting feedbacks from users are not an option when water flows are in one direction

) ‘S ma rlti
Management

Treatment

- With smart devices and solution programs, each water node can communicate
and feedback the water information in terms of water quantity & quality - |
* |CT based real-time decision support system with using multi-directional water and information flows &;WSSM

United Nations «
ntific an

International Centre for
d -+ Water Security a
Sustai

Educational, Scienti y and
inable Management

as well as diverse sources stonl, Solric


http://no.wikipedia.org/wiki/Fil:C-band_Radar-dish_Antenna.jpg
http://packagedpumps.com/wp-content/uploads/2011/04/Rainwater-Collection-and-Reuse.png
http://www.geoscientific.com/dataloggers/manta2-sensors.jpg
file://///upload.wikimedia.org/wikipedia/commons/8/80/US_Navy_111007-N-KV696-016_An_advanced_metering_infrastructure_smart_meter_monitors_energy_consumption_near_the_Catering_and_Conference_Center.jpg

Introduction of Research

Analyze social, technological,

FOR THE NO

economic, environmental, and
political aspects of SWM

" 600D

N HEALTH &
BELOW WATER \ WELL-BEING

Measure the level of SDGs 130 o A = o
implementation '

(2) MANAGEMEN

 RESPONSIBLE

CONSUMPTION AND GENDER S
EQUALITY

o |dentify the importance and role
of SWM

 (LEAN WATER
D 2 SANITATION

REDUCED
INEQUALITIES
INUDUSTRY, DECENT WORK

1 0 INNOVATION® | 2 ECONOMIC
INFRASTRUTURE GROWTH
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Research Processes

Design
STEEP-based
Analysis
Framework

Develop
5W-Track
Analysis
Framework

CASES

SWM Casel
SWM Case2
SWM Case3
SWM Cased
SWM Case5
SWM Case6

SWM Case7

Why SWM? Whatis the appl of SWM?

Process : Value chain order

« policyfactors « Policy.

+ Insttutional support |
e + Budget Research & Analysis
« Technological Manpower
factors * Research
« Environmental equipment
* Research
 Exogenous and activities, etc.
Endogenous.
factors, etc.

‘< LinkedbyFactor —

PERFORMANCE (estimating by PI) |

E.EP category adaptation (framework) | EpEEGE)

What makes SWM different ? Whatis theripple effect of SWM?

erts survey |
STEEP Analysis pECSYl

SINMS §O 39U|[BoX0 U4 S TBUM

Develop

SWM

Comprehensive

Performance

Indicator System

Sector ndicstor
waliics

Conduct
SWM Case

Analysis

ol sectr
e

Tochoogy Sector
a8
Indiidus nicatorsof
EeanomicsSector

ndiidustindicators o
Envionment Secor
i

ndiidus inicators of
Socity Sector
@

Water refated ecg
environment.

Water relsted ecol
environment, 73

-
Comparative
High level

Low level

SDGs
Compliance
Score,

84.6
(in 2016)

W

United Nations «
Educational, Scientific and
Cultural Organization -«

International Centre for
Water Security and
Sustainable Management



Design STEEP-based Analysis Framework

[Background + Input] [Output + Outcome] [Impact]

Economic
Performance

Economic Field
'y

Social-Economic
) effect
Environmental

Performance Environmental-
Economic effect

"
Social Field

Social-Environmental
Social effect

Performance

Environmental Field




Development of 5W Track Analysis Framework

Why SWM? What is the applicability of SWM?

Process : Value chain order

______________________________________

SWM Casel ! =
+ Policy factors * Policy ! &
* Institutional support ' . -
o B Research & Analvsis -
SWM Case2 T . ! ™
+ Technological * Manpower : @
factors * Research ! 2
* Environmental equipment | =
SWM Case3 factors * Research ! a
* Exogenous and activities, etc. | ®
Endogenous i S
factars, et | w
SWM Cased o | =
i ~
SWM Caseb i
""""""""" | PERFORMANCE (estimating by PI)
SWM Caseb e mmmmmmmommTTomoTToTTTTIIIIIIIIIIIIT
SWM Case7 What makes SWM different ? Whatis theripple effect of SWM?

» Developed on the basis of value chains like the comprehensive analysis
framework, structured to produce results for 5 questions (5W) through the
results of each domain

> Structuring  SWM comprehensive analysis framework considering=
STEEP structure and SDGs goals




SWM Comprehensive Performance Indicator
System (1/3)

Objective

Issue Category**

Indicator**

Changes in social
structure and recognition

Social

- Water supply population growth

* Number of Job Creation in the water industry

- Reflection degree of social needs

* Quality-of-life Improvement

- Comprehensive Evaluation Index(100 point Max)

Applied Technology

Technological

* Drinking rate of water

* Rate of water purifier installation

* Rate of water sales

» Reduction of leakage quantity

- Comprehensive Evaluation Index(100 point Max)

Rate of change of
W ecosystem about Water
M Management

Environmental

- Quality of water index*

* Number(Kind) of Inhabitant

* Kind of bird

* Riparian Environment

- Comprehensive Evaluation Index(100 point Max)

Changes(Effects) in
economic

* Increasing number of water-related industry

* Reducing social costs

* The estimated amount of benefits

+ Consignment fee

structure/condition of Economic - Cost estimating of value
the water industry - Market competition
 Decreasing rate of Budget Waste in the water industry
- Comprehensive Evaluation Index(100 point Max)
Policy and * Number of legislation compared to developed countries
administrative changes . * Number of National issues about water industry
about Water Policy - Implementation ratio of water related policies

Management

M

- Comprehensive Evaluation Index(100 point Max)

intre for
nd




SWM Comprehensive Performance Indicator
System (2/3)

[STEEP-based Comprehensive

Performance Analysis System(sector indicator)] [SDGs]

Water Suppl | .
PP * ;‘;‘. SDG 6.1({Access to drinking water)
Water Quality oL /
i
Water Use and Efficiency @ /o SDG 6.2(Access to Sanitation facility)
Politics <
Ecosystem Conservation .\ i
“ f-’ / ;‘ SDG 6.3(Water quality improvement)
Stakeholder participation and reflection o
Water related Disaster Reduction @ ‘“o SDG 6.4(Water use efficiency, Water supply)
Water Quality Management 9
Technology
Water management infrastructure 9 o SDG 6.5(Water Resource Management)
Economic direct economic effect -t \o SDG 6.6(Ecosystem conservation)
Indirect economic effect J

B ; )
Environment of Water Quality ‘)/ @ SDG 6.a(International cooperation)

Environment | Water related Ecosystem environment Q

@ SDG 6.b{Local government degree of

Water related Living environment 9 participation)

N ) .
Realization of water welfare ‘_ ,\‘ sbe ?{Erg(:‘:d;ii:; tainable energy at the
Society Citizen Participation o )
] Y 4 ‘ SDG 11.5(Water related Disaster Reduction
Quality of life improvement ./ W )

il

S

United Nations .« International Centre for
Educational, Scientific and + Water Security and
Cultural Organization - Sustainable Management




SWM Comprehensive Performance Indicator

~ System (3/3)

Sector indicator

Comprehensive
Indicator
(SWM
comprehensive
evaluation)

» Developed as STEEP-based core-sector-hierarchical structure of individual indic
» Five sector indicators, 16 small sector indicators, and 136 individual indicators =—

Sector indicator

Sector indicator

Sectqr indicator

MEEET

SO & [Target 6.1
SO & [Target 6.3)
SO & [Target 6.4
504G & [Target 6.5
SO & [Target 6.6)
D6 & [Target 6.a)
SO L1(Target 11.5)

SDGEET
5DG 6 [Target 6.3)
SDIG 6 [Target 6.4)

5D 6 [Target 6.5)

SDGEET
SDG 6 (Target 6.1)
SDG 6 (Tanget 6.3)

SDG 6 (Target 6.4)

SDGE&T
5DG 6 [Target 6.1)
SDG 6 [Target 6.3)
SDG 6 [Target 6.4)
5DG 6 [Target 6.6)
SDG 6 [Target 6.a)

5DG 11 (Target 11.5)

SDGE&T

5DG & (Target £.1)
5DG E (Target £.3)
SDG B (Target 6.4)

SDG & (Target 6.5)

9

|
I 3
. 1

I &

a
B

[
BB

Individual indicators of
Politics Sector
(31)

Individual indicators of
Technology Sector
(18)

Individual indicators of
Economics Sector
(17)

Individual indicators of
Environment Sector
(48)

Individual indicators of
Society Sector
(22)

I

a:ee:s

United Nations «
Educational, Scientific and
Cultural Organization «

WSSM

International Centre for
Water Security and
Sustainable Management



Five Core Expert Groups Review & Evaluation

Comprehensive
Evaluation of
Verification and importance,
Analysis on exemplary promotional level,
case of SWM - satisfaction, and -

| contribution of exemplary
case of SWM

22 22 22 22 22
228 338 338 338 33t

Group in Group in Group in Group in Group in
Political Field Technological Economical Environmental Social Field
Field Field Field

» Experts’ survey to review the performance and effect of SWM.
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Smart Water City (SWC) Y

City

% Paju SWC is based on a combination of smart devices, smart
solutions (technology), and smart services

Smart Devices Smart Solutions Smart Services
- Re-chlorination device - Water-NET - Real-time water quality
- Automatic flashing device - water network monitoring information system
- Pipeline flushing device system - Reflecting consumer’s needs
- Pipeline diagnosis device - Remote leakage monitoring
- Water quality sensors system

« Smart meters

.....
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file://///upload.wikimedia.org/wikipedia/commons/8/80/US_Navy_111007-N-KV696-016_An_advanced_metering_infrastructure_smart_meter_monitors_energy_consumption_near_the_Catering_and_Conference_Center.jpg

Smart Water City (SWC) - Paju City

% For healthy tap water supply and water quality’s reliability, adapt ICT techniques through all

water supply process(Paju city)

<water quality monitoring, <Water works washing <Customer Satisfaction
chlorine comrq system> and Automatic flushing> program with Mobile app.>

o~

—

ﬁirect drinking Tap-water rate improved significantly (1.0% — 24.5%)

« Improve quality and service satisfaction of Tap-water (55.0% — 92.3%)

« Chlorine equivalent rate improved from 24.3% to 36.4%

« Significantly reduced Tap-water quality complaints (4.5 — 1.3 times/month)




Result | SWM Comprehensive Performance

<SWM Comprehensive Performance on STEEP fields>

|I||1

Politics Technology Economics Environment

2016
SWM
total score
80.9

2016

2016 o
20164 20164
SWM = "
SWM i SWM SWM
. tance compliance ; .
impor satisfaction

contribution

level 9.0

76.7 216 A PB, 833




Result | Contribution of Paju SWC to SDGs

| _—
Comparative
High level Low |evel

N <SDGs Compliance Score of Paju SWC case>

SDGs NEERIESea, rccucion, 735

Water reaed e '~ Compliance
smironment Score, ent, 856
84.6
aironmen. 7 (in 2016)

ARARAAR

100.0
Extremely Comparative Low I High  Comparative Extremely
Low level  Low level level Norma level High level  High level
_ <SDGs target Scores>
B Completion of performance O Performance needs

2 17.9 19.1 16.7 19.6 16.3 265
8.2

5DGs Average 5DG 61 DG 6.2 DG 63 DG 64 DG 6.5 5DG 6.6

(Accessto  (Accessto (Water quality (Wateruse — (Water  (Ecosystem (International  (Local (Provide Water == i

drnking  Sanitation improvement efficiency,  Resource conservation) cooperation) govemment sustainable related [IL] Q'WSSM
water) facility) Water supplylManagement) degree of energy at the Disaster  untedNatons © intemationsl Gerra or

1al, Seientific and  « Water Security and

part'lc'lpat'lon} righ.t price} Reductl-()ﬂj ural Organization . Sustainable Management

5DG ba SDG 6.b DG 7 5DG 11.5




Conclusion

» Basic research for global sustainable use of water suggesting the
introduction of SWM in the water management field

* Draws the level of implementation of SDGs as numerical value and
performance result through study on SWM exemplary case.

* Low-cost SWM can be realized even in underdeveloped countries,
and it will provide strategies and guidelines to encourage SWM
application.




T (WSS Thank you®

UNESCO i-WSSM (http://unesco-iwssm.org/)

United Nations . International Centre for

Educational, Scientificand « Water Security and Ms. Bitnha Lee (blee@unesco—iwssm.org)

Cultural Organization . Sustainable Management
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IWRM Project

Water Management Forecasting & Decision-Making Technologies

e

WROCWater Resources Operations Center) functioning as a hub for IWRM practices

K water Water Management Center

« Remote Dam-weir

K-water(61%)
1,074

management
* Weather analysis &

prediction ( —

Integrated Dam Operation

* Flood control. Water | _ . _

su pI ® 49 dams & weirs @ 446 Gauging Stations

PPy . @ 25 hydropower plants @ 186 Warning Stations

. HydI’O power generating

Integrating|Dams) (@and|

Disaster,

M 1365|Daysfand24|hrs:; Water

preparationjand

Weirs:

Educ:

CII \Oq izatio
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IWRM System for Local

 Implement to Local Governments
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United Nations .« International Centre for
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IWRM System for Abroad

In ALGERIA

Mauritania,

-ihnuru:nzm .nr_. forecast Baset
! sooge Gae

3m S22 mmiatn
-(X’ml sEwp ey . Sotd oo e wester e

eyt
Iew

il




Result | Contribution of IWRM System to SDGs

mojggs DojdZe

8.2 118 8.2
17.1 : , 167 163
179 19.1 19.6 265 265
S8 80.9 80.4

SDGs B# SDG61 SDG62 SDG63 SDG64 SDG6S5  SDG66  SDG6a  SDG6L  SDG7  SDG 115
AT EDY @IBNE EEAY (E0E @RE (BEA (oIsEAR @JeER @R @8 Reakzation of

Comparative
High level Low level

Social
833

) HEY EE) 52233 ) LES) Bof)  BOYE XZ75F ) y
e odx HD SDGs e
Water rested ec - Compliance
smerment Score, 55
' 84.6
0400 n

0.0 16.7 33.3 50.0 66.7 83.3 100.0

Extremely Comparative Low
Low level  Low level level

High  Comparative Extremely

Normal level  Highlevel High level

== i,
ITTEET : (-WSSM
United Nations - International Gentre for

Educational, Scientific and + Water Security and
Cultural Organization - Sustainable Management
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Lessons from past

What Korean have done

Pool country to Now

1960s

—

1970s-1990s

1990s-2000s; 2000y

Intelligence

o
—__-@

amilm%ﬁgr

treatmentiinfra®

Investigationt&y
long-term!Planning

4 Pay more attention to N
scientific water mang.

convergence



Now we have Water Resources

Constructing 38 dams with hydro power plants

+ Developing and managing multipurpose dams to prevent floods, provide water, and hydro power plants
+ Building eco-friendly dams with minimal impact on surrounding ecology and boosting tourism of the neighboring areas

Il Developing and operating 38 dams, including

the Soyang River Dam.
Total Amt. of Water 15077 milion m?
Flood Controlled 5065 million m?
Amt. of Water Provided 1677 milion m?
Amt. of Energy Generated 1047.000 kw

<Responsible for over 60% of all electricity generated by
general hydroelectric plants in Korea>

£p Muttipurpose  (18)
ﬁ,’ Providing water (21)

K water

4/8




» STEEP-based comprehensive performance analysis framework
* 5WTrack Analysis Framework

* SWM performance measurement system

(1 composite indicator, 5 sector indicators, 136 individual indicators)

[0 €@ b

Policy Technology Economy Environment Social

+ SWM technology, policy, industrial environment

» Water management paradigm change
« Exemplary case related to internal and external
environment

 Background and Results of Exemplary case

* 5 key areas Expert Group Overall assessment

Y Y

Clean and Healthy Water

SWM
Out

+ Analysis results using indicators

* 5WTrack analysis framework analysis results
* Results of 5 core expert groups

+ SWM comprehensive evaluation result

- Differentiation and excellence of SWM

* SDGs implementation level (implementation

level and results)
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