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H HE gololg Al ool AWt 2z AxbE AuAlS, 3 WEre] F4E 240 o TR, 1R/A, &

HE] 58 7l QXEY] AuTAE vln FMSTE. =3 URHA<Ql DRASTIC #ojole} 7324 U #Holof,
EXol§ dloloizte] AIHAIFE 47 Fala, ol Az rHEAR A 835l HEA WHE DRASTIC 248 +
Z3iqict. ¥ DRASTIC E9-& A4 27 bz DRASTIC 24l vis] 2 715 AHo] Bo] AlEsls]
AL, 2 A 24 7hsAol =& A AGE FHHom FEE £ AU

Abstract : This study is providing Modified DRASTIC Model to which lineament density and land use are added as
additional factors using geographic infomation system(GIS), and then to evaluate groundwater contamination potential
of Pyungtek-Gun area in Kyunggi-Do. In this study, the reason for using additional factors is because, in case of linea-
ment density. when we consider that most of aquifer is bedrock aquifer in hydrogeologic environment of the Korea, lin-
eament is very important to flow of groundwater and contamination material, and because land use .can reflect
indirectly impact of point or non_point source in study area. For statistical analysis. vector coverage per each factor is
converted to grid layer and after each correlation coefficient between factors, covariance, variance, eigenvalue and
eigenvector by principal component analysis of 3 direction, are calculated. correlation between factors is analyzed. Also
after correlation coefficients between general DRASTIC layer and rated lineament density layer and between general
DRASTIC layer and rated land use layer are calculated, final modified DRASTIC Model is constructed by using them
with each weighting. when modified DRASTIC Model was compared with general DRASTIC Model, comtamination
potential in modified DRASTIC Model is fairly detailed and consequently, vulnerable area which has high contamina-
tion potential could be presented concretly.
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Figure 1. Flow chart for identification of groundwater contamination
potential area.
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Figure 2. Rating map for depth to water.
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Table 1. Range, rating, ares, area ratio for 9 factors of study area
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Table 2. Precipitation, runoff, evapotranspiration, infiltration for landust

) Area  Area Ratio Sail  Precipitaton  Runoff  Evapotransp Infiltration(
t : L j .
Factors Range Rating (Km?) (%) Landuse Type (mm} (mm  iration(mm)  mm)
Depth 10 4.6~9.1 7 12.1 2.98 A 1394.3 58.89. 636.445 678.965
watgr (m) 1.5~-4.6 9 39036 96.06 Vegetation B 1394.3 168.78 656.445 569.075
0.0~15 10 393 Q.97 (loose} C 1394.3 283.77 656.443 454,085
0~50.8 i 13.54 334 D 13943 384.40 656.445 353.455
Net recharge  101.6~177.8 5 4.39 1.08 A 13943 12.32 556.445 725.535
{mmfyry 177.8~254.0 8 536 1.32 Vegeiation B 1394.3 10038 656.445 637.475
254 + 9 382.67 94.26 {dense) C 13943 207.69 656.445 530.165
Mewmmorphiigreons 3 19989 49.18 D 13943 32039  656.445  417.465
Aquifer media Limestone 6 8.82 247 A 1394.3 22555 644.71 524.04
Sand and Gravel 8 19531 48.06 Rice Field B 1394.3 348.55 644.71 401.04
Muck 3 2714 5.45 C 1394.3 48;?.76 644,71 261.83
Silty loam 4 104.72 2577 D 1394.3 582.54 644,71 167.05
Soil media Loam 5 20995 51.66 A 1394.3 139.05 644.71 610.54
Sandy loam 6 48.87 12.02 Field B 1394.3 220.93 644.71 528.66
Peat 8 594 1.46 C 13943 300.09 644.71 449.5
Sand 9 2,41 0.59 D 1394.3 348.55 644.71 401.04
18+ { 1.74 (.44 A 1394.3 44.51 64471 705.08
Tonograph 12~18 3 7.80 1.98 Grass B 1394.3 128.78 644.71 620.8
p‘zi;‘p Y 612 5 3572 94 s C 13943 23789 64471 5117
2~6 9 132.80 33.63 D 13943 337.19 644.71 4124
0-2 o 2188 5481 A 13943 28377 588442 522088
Impact of Metamorphic/lgneous 4 199.96 4920 Urban B 1394.3 423.58 588.442 382.278
vadose zone  Limestone 6 204.17 50.24 C 13943 535.78 588442 270.078
Hydraulic  1~100 1 8.80 217 D 13943 598.06 588.442 207.798
conductivity 700~1,000 8 199.96 49.20
(GPD/#e2y 2,000 + {0 195.37 48.07
0~2.2 i 182.52 44.97
Lineament 2.2~4.5 2 91.76 22.61
densit 4,5~6.7 3 79.02 1947
6789 4 3529 870 S
89~1L1 S 1730 426 - o
All other 0 6273 1545 R asom
grass 3 55.55 13.68 ke
Landuse o 5 8691 2140 *
Agriculturel land 9 200.80 49.46 $ g $xm
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Figure 3. Rating map for Recharge.
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Figure 8. rating map for hydroconductivity.

Table 3. Ranges and ratings for landuse (Barry et al.. 1990)

Range Rating
= gt Landfill/dump, Industrial waste disposal 10
. Agricultural land, Auto junkyard/salvage 9
! e Quarries/gravel pits, Other surface mining, Wastewater 6
i spray irrigation, Confined feedlots
-*- Unconfined feedlots, Miscellaneous urban 5
' Golf course. High-density residential 3
S .t Medium-density residential, Seasonal Trailer park 2
: Low-density residential, Wastewater treatment plant !
Figure 6. Rating map for Topography. All other 0
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Table 4, Standard deviation, mean and CV for each paramicters

Standard Coefficient of
DRASTIC Parameters Deviation Mean Variance (CV)
Depth to water 1.52733 8.67
{Net) recharge 3.55903 6.0
Agquifer media 35 423 CV,=0.25
Sail media 3.18479 486
Topography 3.84708 56
Impact of vadose zone 3.05505 333
Hydraulic conductivity ~ 4.64579 425 €V, =023
Land use 3.771492 425
Lineament density 1.58114 30
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Table S. Correlation coefficient for 9 factors
Y D R A S T I C LU LD
D !
R -0.0067 I
A 0.0133 -0.0908 1
S -0.0006 0.6156 -0.2846 1
T -0.0540 -0.0289 0.2594 -0.1579 1
I 0.0125 -0.0378 0.9436 -0.2402 0.2435 I
C 0.0003 -0.0668 0.8493 -0.2143 0.2034 0.8245 I
LU -0.0385 0.0605 0.3578 -0.1145 0.2650 0.3578 0.2873 1
LD -0.0952 0.0332 0.1459 0.0006 0.0995 0.1401 0.1520 0.1243 I
DRASTIC 0.35276 0.15469
(L.U : Land use, L.D : Lineament Density )
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Figure 11. General DRASTIC index.
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Table 6. DRASTIC index. area and area ratio for general DRASTIC
system within 60%~100%

Area (mz) for

Area Ratio

REGION ARl::A DRASTIC Index
(m?) 140~166 167~193 60~ 80~
(60~80%) (80~100%) 80% 100%
ANJUNG 25122640 17783857.67 645607692 70.79 25.70
BUEON 25031428 8346800.65 16291903.81 33.35 65.09
CHUNGBOOK 47241560 2619869320 18232909.94 55.46 38.60
GODEOK 32015976 19148568.17 12019189.87 59.81 37.54
HYUNDEOK 36853060 23759239.27 957936794 6447 2599
JINWI 36382280 18164161.02 16394758.66 49.93 45.06
OSUNG 28143302 8805109.99 1634693040 31.29 58.08
PAENGSEONG 54968752 18823250.27 3362618479 3424 61.17
POSEUNG 50076972 2486425990 2257852625 49.65 45.09
SEOJEONG 41136096 32568465.67 805344238 79.17 19.58
SEOTAN 28939728 578627793 16818121.55 19.99 58.11
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Figure 12. Modified DRASTIC index map.

“fable 7. DRASTIC index, area and area ratio for modified DRASTIC
system within 60%~100%

Area (mz) for Area Ratio

REGION ARI;:A DRASTIC Index (%)
(m”) 165~198 199~232 60~ 80~
(60~80%) (80~100%) 80% 100%
ANJUNG 25122640 1160880244 6106987.32 46.21 2431
BIJEON 25031428 7608730.62 15528427.32 3040 62.04
CHUNGBOOK 47241560 16018360.10 17520973.71 3391 37.09
GODEOK 32015976 16143614.56 11469128.89 50.42 35.82
HYUNDEOK 36853060 16639442.63 9180708.32 45.15 2491
JINWI 36382280 9980320.60 13661263.71 27.43 3755
OSUNG 28143302 644207346 15819049.70 22.89 56.21
PAENGSEONG 54968752 16611249.18 3108464097 30.22 56.55
POSEUNG 50076972 21223325.15 15709794.57 42.38 31.37
SEOJEONG 41136096 21639270.60 6933099.25 52.60 16.85
SEOTAN 28939728 8439277.46 1499969143 29.16 51.83
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