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|. Challenges
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Highly Vulnerable National Water Security:

- Han River basin water shortage is 791 mil m3 in case of the worst

yr since 1967 (National Water Resources Planning period), however 4
bil m3 for the worst yr since 1900 (historical worst period).

— Annual Precipitation

Annual Average Precipitaion = 1214.5 mm

—5 Year Movign Average
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Shortage(MCM)
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Water Shortage of Han
Rjver Region

National Water Resources Plannin

g (2006): 791 mil. m3 (2011)

Maximum Drought since 1966

More than 4 bil. m® (2011)




Drought occurs every 5-7 yr period since 1970’s and
high extremes increases with time.
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*k Because of high intensity of rainfalls, flood control
< Spaces in multi-purpose dams have been increased.



River water quality Is improving in a long-term
basis but not improving in a short-term basis
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*If COD Is considered, river water quality has been

deteriorated in a long and short term basis.
Source: National Water Resources Plan (MLTM, 2011)



High Water Withdrawal (34% of Renewable Water Resources)

7y | 119%
Iran # 68%
Rep. of Korea nms 34%
India p— 34%
Singapore messs——— 32%
Spain me—— 329%
South Africa ._ 25%
ltalia p——— 23%
China W 22%
Denmark s 21%
France s 20%
Japan s 20%
USA s 16%
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* Because of high withdrawal rate, river WQ is worse
than we expected even with major SOC (treatment
plants etc.) investments. .



GW uses increase (Wwww.gims.go.kr)

while 33% increasing
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Number of wells with total volume of use Is increasing
10% of total water use (3.7 bil m3/yr)

Over use (37mm/unit arealyr)
50% of observation wells show water level decreasing
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Depth of GW in m

Groundwater level is decreasing nationwide
(Avg. 5.8cm/yr from 2000 to 2009)
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*¢ Irrigation water shortage has been supplemented by
groundwater supply. No severe drought damage has
been occurred at least for the last 20yr period.



Korea needs sustainable Water Management

present future
o< >®
Vulnerable Water Sustainable WM:
Security: Surf/Grd, Quan/Qual

EPPTy gt

i Problems are basin-wide, i:
: complex, deteriorating,
and zero-sum game.

:: Needs Integrated River :
:: Basin Water Management :
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Sustainable WR Research Project

Period 2001.8.1-2011.9.31

Budget 147.5 B Won (Gov. 73%, Industries 27%)

Ministries MEST 70%, MLTM 30%

Participants 77 orgs (Univ. 28, Res 11, Industry 13), 600 people/yr

e Joint Ministry Program: MEST & MLTM

e Mission: R&D and Implementation for IWRM tools
In monitoring, planning and operation

e Area: Surface/Ground/Alternative Water
Resources

11



SWRR Projects

Integrated Water
Sl WLl IWRM Framework

Ubiqutipus Monitoring

Streamflow Investigation Hydroinfomatics (HyGIS)

SW-GW Interaction Modegli g{ IWRM Planning
River Flow and Bed Chﬁf:g | fﬂer Operation
Restoration of Wat

WaterCycle An S'

o _C’lfmate Chande
\ = Technology Asséssment
-— i ——
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GW Modeling ' Water Reuse

GW Management Leakage Control

GW Development Rainwater Utlization

Desalinization
GW Dam

Agricultural Water Reuse 12



Strategies for SWRRP
Cusi ol o Capacity
usSion mpiementation Building
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Research Strategy 1: Fusion

eResearch teams consist of scientists (hydrologist,
meteorologist, geologist, chemist, biologist, etc.) and
engineers (civil, agricultural, environmental, forest,
electronic, computer etc.)

eCollaboration traditional water researchers (hydrologist,
civil engineers, etc.) with IT experts.
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Research Strategy 2: Implementation

eAll of outcomes are implemented in practice within the
research period.

eTo facilitate implementation and technology transfer,
R&D and implementation are conducted simultaneously.

2001 1%t Phase 2004 2"d Phase 2007 34 Phase 2011
TechD Component/Infra Prototype System System Development
eV Development Development (Int., Surf, GW, Alt.)
\ Implementation of IWRM
/} Tools
Techl \4 Component Tech 4 .
mp. Application System Implementation
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Research Strategy 3: Capacity Building

e\Water Engineers for IRBM
eWater Experts for International Activities
eTechnology Transfer

utsa.edu
english.education.gov.ga
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ll. Outcomes

17



Quantitative Research Outcomes

ePublications Total and SCI: 1048 and 354
ePatents Permitted and Applied: 89 and 222
eSWs Registered: 131

e Technology Transfers: 55 cases

e Technology Implementations: 104 cases
e Tech Book Publication: 105

e Home Page Clicks: 5.5 mil.
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Develop and Implement IWRM Tools

iy . 19 SW for WR

.. . aqmuﬂs‘?amkare; 4 deSign, planning
m L e ANE Y and operation
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oRiver
monitoring HW

e\Water Saving,
Reuse, Recycle,
Desalination,
Leakage control
Technologies

e

*"" i’% ..J% ..md' pm

19



SW Tools for WR Planning & Operation (1)

K-WEAP HyGIS River Operation
System

e SN EINHE I (K- WEAP)  ees
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By DR Lee (KICT) By KT Kim (KICT) By IH Koh (K-Water)
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SW Tools for WR Planning & Operation (2)

CAT HDAMS
SWMM-GE
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By HJ Kim (KICT) By KS Lee (SNU) By IW Seo (SNU)
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HW Tools for River Monitoring

GPS-RF Image Monitoring
Float Pole River Stage Boat

By W Kim (KICT) By W Kim (KICT) By JK Lee (DPCS)
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Development of Leakage Detection System
by JY Ku (SU)

Water supply network Transmission of measured data 'ﬁiﬁ%ﬁﬁ:ﬂg

g }
‘ o) —
A
| r
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| Space analysis
Leakage detection monitoring program

(Leakage position GIS display) l
T T - Distance
&~ 2 " T AT AT calculation

o 7

Examination path Pipe leakage position
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Waste Water Reuse System for Irrigation
By SW Park (SNU)

Water Quality Ecology Health )

° . o,
96/5/ 96/6/14 96/7/14 96/8/13
Time(days)




Flood Mgmt & Artificial Recharge by YJ Kim (KIGAM)

eJeju Island Test Site

2010. July — Sep.
2.5 mil. m3 of flooded water
artificially recharged




Surface Water-Groundwater Linking Model
by NW Kim (KICT)

A module for simulating paddy rice fields was added to
SWAT , and linked to MODFLOW for simulating surface-
ground water interaction with fully-coupled manner.
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. HydroKorea by J Kim (YU)“7 ..
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Capacity Building

e/4 Ph.Ds, 347 MSs, 36 BSs graduates

e39% of graduates are working in water area
e/4 times of tech workshop during 2007-2011
e\Weekly Newsletter for 10,000 people
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lll. Assessment
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Survey Results for Research Products

e Intention to use: Yes (92%); No (3%); No reply
(5%)

e Competitive power: Very High (20%); High
(58%); Medium (20%); Low (2%)
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Technology Potential of Outcomes

eEquivalent to 3.7 bil m3 of new water supplies
eActual water development, savings or reuse by

application: 106 mil m3 (GW Recharge 40 mil; Waste
water reuse 60 mil; Water savings by leakage control 1 mil)

e Tech potential estimated: 3.6 bil m3

Colform Control

i Salinity Control
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V. Remarks
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Summary and Conclusions

1. Water Management in Korea lacks in
sustainability because of extremes of climate,
climate change, over use and others.

2. Sustainable Water Resources Research Project

(SWRRP) has been conducted successfully from
2001 to 2011.

. SWRRP developed SW and HW tools for
sustainable water management, and outcomes
were assessed to have technology potential of
3.7 bil m3 of new water supplies.




Discussions and Recommendations

1. For water resources research, a long-term, ten-
year research program like SWRRP, could be
effective for research, development and
Implementation within the project period.

. In water resources research, a interdisciplinary
project (ex. SWRRP) could be effective to link
scientist with engineers and to develop practical
outcomes.

. Implementation activities could have been many
folds than we achieved If institutional framework
(ex. Water Management Law) were established.
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