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Development of Assessment Index for Water Resources Sustainability and
Weights Evaluation of It’'s Components
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Abstract

To assess the water resources sustainability, many indicators and methodologies have been
suggested by international organizations and developed in other countries. However, in the previous
studies, some of indicators were unsuitable for assessing the sustainability of water use and
management in Korea. Thus, in this study WRSI(Water Resources Sustainability Index), a
multi-variable index, was created by consideration of environmental, social, and economical criteria.
Relative weights for components, indicators and sub-indexes, were determined by employing the
Analytic Hierarchy Process. In order to extract the indicators related with water resources
sustainability, the data related with water resources and indicators suggested in various field were
compared and thoroughly reviewed. These indicators were classified into four groups; Economic
Efficiency Index, Social Equity Index, Environmental Conservation Index, and Maintenance Capability
Index. The weight of each component were decided by the survey of 127 specialists in water
resources and sustainability. The result of survey represented that efficiency and equity of water use
and water quality for river restoration are major issues in enhancing the water resources
sustainability. In addition, it was found that investment and public participation should be considered
for sustainable water use.

keywords : Sustainability, Water resources, Indicator, Index, Relative weight, Analytic Hierarchy Process
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Sub-index Indicator Symbol Computaion expression
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- w = !

Supplementary water resources )— sup resources / population
L | Objective water quality 0., Achle.vement rate of objective water
9 quality / product per person

L | Economic benefits  B., H Economic bel.u‘ef‘lts produced. by water

resources facilities / population

Fig. 1. Indicators consisting of economic efficiency index and their computation expressions
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Sub-index Indicator Symbol Computaion expression
. . . . Number of persons using waterworks
Social Equity Index W aterworks diffusion — D.,.r / population x 100
. . || | |Number of persons using sewerage /
Sewerage dlffusn‘on ) . population x 100
| . - | | Area of irrigated paddy field / area
Agricultural water use Wopri of paddy field x 100
T . | wat L w | | Industrial water use in a watershed /
ndustrial water use ind total industrial water use x 100
Discharege of dry season / notified
= Tnstreamflow 1 Wine Instreamflow x 100

Fig. 2. Indicators consisting of social equity index and their computation expressions

Sub-index Indicator Symbol Computaion expression
Environmental Streamflow quality S Integration of items representing
Consevation Index aual streamflow quality

. Integration of items representin
Groundwater quality — G gual g N P g
groundwater quality
Eco-system conservation e | | area classified as the first grade with
con eco-nature index/area of watershed

Fig. 3. indicators consisting of environmental conservation index and their computation expressions
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Sub-index Indicator Symbol Computaion expression
Maintenance Capacity 1| Education level | g, | | N.umber of persons g‘raduated from
Index v high school / population

|_| Investment on culture and 1 u Money invested on culture and
education fields e education fields / population
Investment on water resources | | Money invested on water resources
field Lye field / area of watershed

—| Water saving 1 W.. [l Amount of water saving / population

Fig. 4. Indicators consisting of maintenance capability index and their computation expressions
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Table 1. Evaluation scale for pairwise comparisons

Comparative importance Definition
1 Equally important
3 Moderately more important
b Strongly more important
7 Very strongly more important
9 Extremely more important
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Table 2. Relative weight of each sub—index

Sub-index Relative weight
Economic efficiency index 0.333
Social equity index 0.192
Environmental conservation index 0.321
Maintenance capability index 0.154

Table 3. Relative weight of each indicator

Sub-index Indicator Relative weight
Water intake 0.331
. .. . Supplementary water resources ' 0.170
Economic efficiency index Objective water quality 0.245
Economic benefits 0.255
Waterworks diffusion 0.293
Sewerage diffusion 0.216
Social equity index Industrial water use 0.129
Agricutural water use 0.110
Instreamflow 0.252
Streamflow quality 0.435
Environmental conservation index Groundwater quality 0.291
Eco-system conservation 0.274
Education level 0.184
Investment on culture and education 0214
Maintenance capability index field ’
Investment on water resources field 0.338
Water saving 0.264
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