2010 International SWAT Conference
August 4-6, Mayfield Hotel, Korea

Keynote Speech

Outcomes and Impacts by the Sustainable Water
Resources Program (2001-2010) in Korea

Sung Kim
Sustainable Water Resources Research Center
Korea Institute of Construction Technology



Korea Is classified as “water stress country.”

Renewable Water Resources: 1,471 m3/p

Freshwater availability, }
cubic metres per person and per year, 2007. L 4 ./
Scarcity
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The lowest among NE Asian countries

. K: Korea (1471 m3/p)
C: China (2186 m3/p)

» J: Japan (3372 m3/p)
» N: N. Korea (3415 m3/p)

Source: WRI (2003)




Water Withdrawal Ratio Is very high.
(Korea: 35.6% =» Highest among NE Asian Countries)

-

Thus, difficult to manage water resources.

Stress Indicator: Withdrawal-to-Availability Ratio - under 1961 to 1990 average climate -
No Stress Low Stress Mid Stress High Stress Very High Stress
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WaterGAP 1.1 - CESR Kassel - 10. August 1999




Water demands have been stabilized since 1998.

1980 1982 19584 1986 1988 1990 1992 1994 1995 1998 2000 2002
e

Actual water supply has been decreased because of lower

leakage. However, instream flow demand increases rapidly.




GW USG IﬂCreaSGS (www.gims.go.kr)

10% of total water use (3.7 bil.
m3/yr)

Intensive use (37mm/yr)

50% of observation wells show

water level decreasing while
33% increasing

After 20yrs, GW level would be
decreased by 58cm and 4.3 bil.
m? of GW storage would be lost.

400 /] R

S g O
=] i - =
3068 A
(i 10 =
= AL 900 R =
| 246 8 o g
3000 1
1l
1l g
200 ]
el [V {1204 1201 {150
.o (1110 |15
al |l |
L0 FLA | 16l |

U. L L L L L L ¥
1934 1995 1006 1997 1996 1909 2000 001 2002 2003 2004 2006 006
AL

WAL g0 Do Sy 4



Climate of Korea shows extremely variable over
past 230 yr period.

Seoul annual precipitation ( 1777 ~ 2007)
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Statistics of Annual PRCP at Seoul by different periods
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®: Worst Drought: 72%
NWP: 115%

Significant difference
exists depending on

the chosen period.
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Reliability of water resources planning is depending on

the chosen period.



10-yr AVG Air Temperature rises rapidly.
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Source: WT Kwon(2006)
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¢) For past 100 yrs, 1.5 degree (Global: 0.67)

®) Trend has been intensified since 1990’s.



10-yr AVG Ann. PRCP rises

un®

-““

se®

1.100
1.050
1.000 : ' : :
1910 1920 1930 1940 1950 1960 1370 1930 1990

o) Ann. PRCP(7% up), Rainy days (14% down)
= Days of more than 50mm (22-25% up)



Drought occurs every 5-7 yr period since 1970’s.
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Heavy storms occur more since 1990.

Source: KMA
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For more than 150 mm/day, occurs twice since 1990’s.
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A short-duration rainfall intensity
increases very rapidly since 1970’'s
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Flood damage rises very rapidly.
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Korea needs to overcome water
management crisis.

Insufficient
Resources

Water

Climate
Change

Management
Crisis

Technology
R/D &

Implementation

Extreme
Climate
Variation

High Social
Demands
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Sustainable WR R&D Program

Period
Budget
Ministries

Participants

2001.8.1-2011. 3. 31

147.5 B Won (Gov. 73%, Industries 27%)
MOST 70%, MOCT 30%
77 orgs (Univ. 28, Res. 11, Industry 13), 800 people

2001 1st Phase 2004 ond Phase 2007 3rd Phase 2011
TechD Component/Infra Prototype System System Development
eV Development Development (Int., Surf, GW, Alt.)
\ Implementation of IWRM
/} Tools
Techl ;
mp N CorzggﬁsgtEJ§Ch 4 System Implementation




www.water21.re.kr




Eco-hydrologic/Bio-

p‘hysical Models
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Improving Water Measurement Technologies (PI: W. Kim)
Image Water Level Gauge

Confirmation




%  Monitoring Boat (R2V2)




Certified and used by UK EA

Unregistered

» Maximum velocity : 2.3m/s



Development of Water Resources Planning System
(Pl: DR Lee)
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Development of River Basin Operation System
(Pl: IH Koh)

AN} G252 90 N AE

PRCP a0
( Runoff Forecast System )

Forecast
System
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Reservoir Lon% and Mid-term Integrated
Sediment am operation System
Monitoring
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River-Lake
WQ Prediction System
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Web/GIS Based Real-time DSS Sytem







o Development of integrated watershed

management schemes

by K.S. Lee and E. Chung (J. of Hydro-Environment Research, 2008)

Step 1 Understanding watershed components and processes

Step 2 Identifying and ranking problems to be solved

Step 3 Knowing the management preference of interested publics

Step 4 Setting clear and specific goals
Step 5 Developing a list of management options

Step 6 Eliminating infeasible options
Step 7 Testing the effectiveness of remaining feasible options

Evaluating the alternatives and developing the candidates

Estimation of benefit and cost
Step 10 Choosing the best alternatives

Step 8
9



Solutlons for Streamflow Depletion

f " : ) )

Journal of Hydro-environment Research
Top Ten Downloaded Articles

Kl Seong L ee, 7 én—fu;y Chung

the paper entitled:
"Development of mtegrated wate hed management schemes for
an intensively urbanized region in Korea"

This paper was published in
Vel. 1, Issue 2, Pages 95-109

Christiane Barranguet

E The streamflow is reduced and depleted during the dry period due to
the groundwater and streamflow pumping and urbanization

E The study provides tool to analyze and solutions to fix.



Two-dimensional River Model (RAMS)
(Pl: IW Seo0)

http://www.RAMS.or.kr

HOME | CONTACTUS | LINK | ADMIN | LOGIN For more information’
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2D Salinity Analysis )

t=46.25 ~ 58.5 hr
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Surface Water-Groundwater Linking Model
(Pl: NW Kim)
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A module for simulating paddy rice fields was added to
SWAT, and linked to MODFIL.OW for simulating

surtace—ground water interaction with fully—coupled
manner. GW module of SWAT was replace by
MODFLOVW.




O WAT-MODFLOW Model (NW
()

Kim et al., J. of Hydrology,
N Q

Journal of Hydrology

The Journal of Hydrology publishes original research papers and comprehensive reviews in all the subfields of the hydrological sciences including water based management and policy issues
that impact on economics and society. These comprise, but are not limited to the physical, chemical, biogeochemical, ... click here for full Aims & Scope

Editors-in-Chief:
P. Baveye

L. Charlet

K.P. Georgakalkos
G. Syme

IS5N: 0022- 1654 JoH special issue
Imprint: ELSEVIER

Second downloaded
paper in 2008

Call for Papers for a Special Issues
Actions

Submit Article Articles Issues
ST Order Journal
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1. Comparing uncertainty analysis techniques for a SWAT application to the Ch asin in China
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Impact Factor: 2.161 Gﬂevelopment and application of the integrated SWAT-MODFLOW modD
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3. Sources and management of urban stormwater pollution in rural catchments, Australia
Journal of Hydrology, Volume 356, Issue 3-apr, July 2008, Pages 299-311

4. Annual and seasonal streamflow responses to climate and land-cover changes in the Poyang Lake basin, China
Journal of Hydrology, Volume 355, Issue 1-apr, June 2008, Pages 106-122

5. Modelling suspended sediment deposition on a fluvial floodplain using a two-dimensional dynamic finite element model
Journal of Hydrology, Volume 229, Issue 3-apr, April 2000, Pages 202-218

6. The impacts of climate change on hydrology in Ireland
Journal of Hydrology, Volume 356, Issue 1-feb, July 2008, Pages 28-45

7. Measuring real-time streamflow using emerging technologies: Radar, hydroacoustics, and the probability concept
Journal of Hydrology, Volume 357, Issue 1-feb, July 2008, Pages 1-okt

8. Regionalisation of hydrological model parameters under parameter uncertainty: A case study invelving TOPMODEL and basins across the globe
Journal of Hydrology, Volume 357, Issue 3-apr, August 2008, Pages 188-206

9. Development of a short-term river flood forecasting method for snowmelt driven floods based on wavelet and cross-wavelet analysis
Journal of Hydrology, Volume 353, Issue 3-apr, May 2008, Pages 247-266

10. Land-use effects on fluxes of suspended sediment, nitrogen and phosphorus from a river catchment of the Great Barrier Reef, Australia
Journal of Hydrology, Volume 356, Issue 1-feb, July 2008, Pages 131-146



Jeju Artificial Recharge Technology (PI: YJ Kim)
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Development of Leakage Control System
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Development of Leakage Detection System

Water supply network Transmission of measured data I_ ﬁiﬁ%ﬁﬁ:ﬁ:&?
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Rainwater Use Technology
(Pl: Dr. Ree-Ho Kim, KICT)
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Waste Water Reuse for Irrigation
(Pl: SW Park)
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Concluding Remarks

1. Water management in Korea needs great
challenges to overcome poor water resources,
high demand of water service, and large variation
and change of climate .

2. The Sustainable Water Resources Research
Program has been conducted successfully since
2001 to overcome Korean water problems by
sustainable manner.

- About 1000 papers, 50 technology transfers, 100
Implementations



Water for Our Future.
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