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Abstract

The purpose of this research is to develop an Integrated Water Resources Evaluation Index IWREI)
which can used to assess the performance of water resources projects in a regional perspective focusing
on three major sectors including water use, flood, and river environment in water resources policies. The
IWREI is estimated by integrating the Water Use Vulnerability Index (WUVI), the Flood Vulnerability Index
(FVI), and the River Environment Vulnerability Index (REVI) which represent the vulnerability in each sector.
These indices consist of total 26 indicators selected from the pressure indicators representing the causes
of damages in water use, flood, and river environment, the state indicators and the response indicators.
The estimated index describes the vulnerability and effectiveness of policies with five levels: Low, Medium
Low, Medium, Medium High, and High. The results of evaluating total 115 hydrological units in Korea
using the WUVI, FVI, REVI, and IWREI indicate that the project effectiveness in water resources policies
is clearly verified by the improved index results compared to the past (early 1990s). Regional vulnerability
and evaluation indices developed in this research could be used to establish goals of water resources policy
and to select priority regions for project implementation.

Keywords : Integrated Water Evaluation Index, Water Resources Plan, Water Use Vulnerability Index, Flood
Vulnerability Index, River Environment Vulnerability Index
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Fig. 1. Configuration of Integrated Water Resources Evaluation Index
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Table 1. Configuration of Indicators accroding to Pressure—State—Response Frameworks for Integrated Water
Resources Evaluation Index

Index Frameworks Policy evaluation Indicator

. 1)
Domestic water use

. IB)
Industrial water use

Pressure |Rational and appropriate use of a variety Agricultural water use”
Index of water

Possible number of drought
occurrence”

River water intake rate”

Water Use g Population suffering from
. tat . . 1)
Vulnerability In(?e)ei Equal use of water for the public restricted water
Index Prospects on water shortage”

Storage capacity of
water resources facilities”

Multiregional water Supply‘g)

R‘iiﬁiise Vulnerability to future water use Industrial water works supply"”
Investment for water”
Realization of water rate”
Exposure to flood risk I;:;)V if)cf:i:re‘rjlvfégmg (> 80 mm/
Pressure | Vulnerability to flood in physical and Urbanization ratio”

Index topographical characteristics of the watershed | Rate of paddy field”

Vulnerability to flood in humanistic and

. L Population density5>
social characteristics of the watershed

Flood Financial flood damage”
Vulnerability =
Index ISn ts;f( Physical damage due to flood Flooded land space

Population suffering from flood
damage”

. . . . PR
Comprehensive defense maintenance including Flood control capacity

Response flood control structure Rate of stream improvement?

Index ) Investment for flood control”
Flood damage reduction efforts

. )
Restoration expenditure

Conservation of a rich ecosystem through

Pressure . .
Index providing clean water suitable for water Pollutant load”
River quality standards
Environment N . )
. " . .n State Management of appropriate water quality for D
Vulnerability Water quality
Index Index stream ecosystem and water users

Response | Implementation of measures to improve water
Index quality in river

Supply rate of sewers”

Sources @ 1) WAMIS (Water Management Information System(http://www.wamis.go.kr))
2) National Water Resources Plan (2006-2020)
3) Statistics of Waterworks
4) KMA (Korea Meteorological Adminstration (http://www.kma.go.kr))
5) KOSIS (Korean Statistical Information Service (http://kosis.kr)
6) NDIC (National Disaster Information Center (http://www.safekorea.go.kr)
7) Statistics of Sewerage
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Table 2. Analysis Results of the Classified Area Ratio of Integrated Water Resources Evaluation Index

Classification 1990 ~1994 1995~1999 2000~2004
High 8.1% 12.2% 43.0%
Medium High 12.5% 17.9% 25.6%
Medium 22.0% 29.0% 13.7%
Medium Low 30.5% 21.4% 13.8%
Low 26.9% 19.5% 4.0%

Fig. 7. Change in Value of Integrated Water Resources Evaluation Index in Each Watershed
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