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Abstract The continuous social development has led to increasing pollution in lakes. This study proposed the LVRI
(Lake Vulnerability Resilience Indicator) based on the vulnerability assessment of climate change for an environmental
risk assessment in lakes sufferign water pollution in an integrated aspect of the characteristics in lake watersheds. A
total of 11 representative assessment factors were selected and constructed for 6 lake basins in the Geum River
Watershed to calculate the exposure, sensitivity and adaptation indicators in a vulnerability assessment classification
system. The weight coefficients for assessment factors of the LVRI were also calculated using the Entropy method.
This study also compared the rank results of the lake environmental risk with/without the weight coefficients of
assessment factors for the practical application of the proposed lake environmental risk assessment method. The lake

environmental risk results estimated in this study can be used for long-term water quality analysis and management

in lakes.
Key Words : LVRI, Geum River Watershed, Entropy method
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[Table 2] Vulnerability Assessment Factors for Lake Vulnerability Resilience Indicator

T Division Detailed evaluation item Source
e Factor Factor definition
basin industrialization ratio(%6) Industrial condition area ratio
haract — - ; - -
character) Wastewater(Industrial+Livestock)(ton/day) (Used in the process of production anq business
Exposure| istics the waste water unnecessarily .
S - INIER  (2010), Survey of
core | social [Lake Envi t and
character] population density(Person/km?) population per unit area € Lnvironment - an
istics [Ecology in the Geum
- - — - - River System.[9
Residence time of Lake(hr) Divided by the effective capacity flow River System.[3]
Tributary N generation amount(ton/day) The average total nitrogen load in rivers tributaryl
lake - - - -
water Tributary P generation amount(ton/day) [The average total phosphorus load tributary rivers
Sensitivit ) NIER (2006), Study of
N quality ’
y Score assessm Comprehensive Water
‘er;t Trophic State Index Korea Trophic State Index Quality Evaluation
method
Development(I)[10]
Sewage treatment plant institution . .
. ) S
capacity (ton/day) Sewage treatment equipment volume Wamis
Percent of sewered population(%) population Ratio the total population in the sewagd Statistics Korsa
Adantatio Flood treatment area
n Siore control Sewage treatment plant expense(one million won) The amount needed for construction and Wamis
measure & P pens management of sewage treatment plant i
. Ministry of environment
Sewage Pipe extend(m) Sewage and wastf(a)w;termsel\;a;i treatment plants (2012), Statistics of
g Sewerage[11]
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[Table 3] Entropy Weight Coefficients

. Vulnerahility | .
division Sum
assessment
industrialization ratio(%) 0.224
population density(Person/km?) 0.254 1
Wastewater(Industrial+Livestock)(ton/day) 0522
Tributary N generation amount(ton/day) 0.341
Tributary P generation amount(ton/day) 0617 )
Trophic State Index 0.002
Residence time of Lake(hr) 0.041
Sewage treatment plant institution capacity 0112
(ton/day) ’
Percent of sewered population(%) 0.501 )
Sewage treatment plant expense
o 0.214
(one million won)
Sewage Pipe extend(m) 0.173
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[Fig. 2] Comparison of Lake Vulnerability Resilience
Indicator(LVRI) Results

[Table 4] Lake Vulnerability Resilience Indicator Results

Exposure Score Sensitivity Score Adaptation Score Impact Score LVRI Order of priority

apply apply apply apply apply apply apply apply apply apply apply apply
Sapgyo 47404 43909 51.211 40.010 3719% 45650 49.308 44.459 -6.057 059 2 1
Seokmun | 71677 70.083 33573 14.874 37.19% 45650 52625 42478 -1.715 158 1 2
Daeho 12.189 12.229 43406 23998 3719% 45650 271798 18114 4699 13.768 4 6
Bunam 11.819 11.766 35466 13.870 20.225 20927 23642 12818 -1.709 4.054 3 3
Boryeong | 10.808 10.819 15420 14.114 26.101 23581 13114 12.467 6.493 5557 6 4
Tapjeong | 11.069 11.107 22780 12235 28159 29552 16.924 11671 5617 8940 5 5
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