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ABSTRACT: This study was conducted to morphologically classify the permeable terrain in Jeju Island and to
suggest an evaluation method for its contamination vulnerability. The permeable terrain is a very vulnerable
structure for groundwater contamination because it serves as a channel for contaminants to migrate in aquifer.
DRASTIC widely used for contamination vulnerability assessment is difficult to reflect characteristics of the
permeable terrain in Jeju island. Therefore, the permeable terrain was classified with morphology and a realistic
contaminant vulnerability assessment suitable to the permeable terrain was proposed. A field survey was conducted
on the 360 sites in Jeju island along with the surrounding contamination sources from September to December
2017. The permeable terrains were divided into soil clad, extrudion, dent and open type by mophologic
characteristics . Also, the factors for the contaminant vulnerability assessment were selected, such as the shape
of permeable terrain, the connectivity of permeable terrain, the minimum distance from contamination sources,
the presence or absence of groundwater for waterworks, and the slope of the topography. Scores were allocated
to each factor up to 10 points for each permeable terrain type, and the combined scores were used to divide the
vulnerability into safety, interest, attention, and caution. As a result, there were 259 sites of interest, 70 sites of
safety, and 31 sites of attention. The contaminant vulnerability assessment for the permeable terrain proposed in
this study do not consider importance for each factor. To improve the results of contaminant vulnerability assessment
of permeable terrain importance of the factors should be reflected and a study is necessary to select additional
required factors.
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Fig. 1. Distribution of permeable terrain in Jeju.
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Fig. 2. A representative form of permeable terrain in Jeju (a) Sumgol, (b) Collapsed cave, (c) Gotjawal.
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Table 1. Distribution of permeable terrain in Jeju.

Std. Area Area (kmz) Area Ratio (%) Number of sites ~ Number Ratio (%)
Total 1,828.30 100.00 360 100
Aewol 85.30 4.67 17 4.72
East Jeju 75.30 4.12 4 1.11
Middle Jeju 89.80 491 - -
West Jeju 89.50 4.90 - -
Jecheon 126.20 6.90 55 15.28
Gujwa 172.50 9.44 87 24.17
Seongsan 114.90 6.28 34 9.44
Pyoseon 207.30 11.34 31 8.61
Namwon 133.50 7.30 14 3.89
East Seogwi 107.10 5.86 - -
Middle Seogwi 106.30 5.81 - -
West Seogwi 82.80 4.53 - -
Andeog 62.50 3.42 6 1.67
Daejeong 130.80 7.15 47 13.06
Hangyeong 102.80 5.62 33 9.17
Hanlim 141.70 7.75 32 8.89
3o g3tk Administration, 2003).
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Table 2. Classification of permeable terrain in Jeju.
Type Schematic Diagram Picture Number of sites
Soil clad 316
Extrution 16
Dent 15
Open 13
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Table 3. Pollution vulnerability assessment factor of permeable terrain.

Factor

Content

Type of Number of sites

The shape of permeable terrain

Connectivity of Number
of sites

Connectivity of Number of sites within a range of 500 m of the Sumgul

Number of pollution

Number of pollution sources within a range of 500 m of the Sumgul

Distance of Pollution

Minimum distance of pollution soureces within a range of 500 m of the Sumgul

Groundwater for
waterworks

The presence or absence of groundwater for waterworks

Topographical slope Topographical slope

Table 4. Criteria for assessment of pollution vulnerability of permeable terrain.

Item Grade
Type of Criteria Soil clad Extrution Dent Open
ermeable
P i Score 4 6 8 10
Connectivity Range (%) 0 15~31 32~48 49~65 66~82 83-100
of permeable ea 0 1 2~3 4~6 7~12 >13
terrain Score 0 2 4 6 8 10
R (%) 0 41~52 53~64 65~76 77~88 89~100
ange
I‘;‘gﬁgﬁggf e 0 1 23 4-6 7-11 >12
Score 0 2 4 6 8 10
R (%) 0 41~52 53~64 65~76 77~88 89~100
i ange
Dl;f)tﬁﬁfleogf & m) - 500~467 | 466~443 | 442~420 | 419~398 >397
Score 0 2 4 6 8 10
Criters None within 500 m upstream | within 500 m Downstream
riteria
Groundwater Safety Attention vulnerable
for waterworks
Score 0 5 10
R (%) 0~20 20~40 40~60 60~80 80~100
i ange
T"p"s%g‘;‘)peh“’al €0 <15 1.5-4 48 8-13 ~13
Score 2 6 8 10
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Fig. 3. Results of contaminant vulnerability evaluation for permeable terrain in Jeju. (a) Distribution status by type
of permeable terrain, (b) Connectivity analysis of permeable terrain, (c) Number of pollution sources within 500
m, (d) Distance of pollution within 500 m, (¢) The presence or absence of groundwater for waterworks within 500
m, (f) Topographical slope.
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Fig. 4. Comprehensive analysis results of contaminant vulnerability evaluation.
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