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pE i
Shon, Howoong, A Study on the Prediction of Groundwater Contamination using the

GIS in Hwanam 2 Sector, Gyeonggi Province, Korea

ABSTRACT : This study has tried to develop the modified DRASTIC Model by supplying the
parameters, such as structural lineament density and landuse, into conventional DRASTIC model, and
to predict the potential of groundwater contamination using GIS in Whanam 2 Area, Gyeonggi
Province, Korea. Since the aquifers in Korea is generally through the joints of rock-mass in
hydrogeological environment, lineament density affects to the behavior of groundwater and
contaminated plumes directly, and land-use reflect the effect of point or non-point source of

contamination indirectly.
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For the statistical analysis, lattice layers of each parameter were generated, and then level of

confidence was assessed by analyzing each correlation coefficient. Composite contamination map was

achieved as a final result by comparing modified DRASTIC potential and the amount of generation

load of several contaminant sources logically. The result could suggest the predictability of the area of

contamination potential in the respects of hydrogeological aspect and water quality.
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<Fig.2> Scatter Diagram of Elev. & W. Level
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2 Aol Aas
3 DRASTIC Wile) 5385 24w, 6]
o 54@, 3,5,7,9, 10)
=, 95 ol 53.55%9] W

Al BE¥3a 10530 34.43%, 7539
Pxlo 2 e HrbeAdol o

1 tH(Table 1, Fig. 3).

Table 1. Range, rating, area, area ratio for 9 factors of study area

Parameters Rat Ratio of area(%) Ranges
2 0.02 75 - 100
3 0.10 50 - 75
5 0.86 30 - 50
Depth to water(m) 7 1105 15 - 30
9 53.55 5-15
10 3443 0-5
Net Recharge 8 100.00
3 2290 Metamorphic/Igneous
Aquifer Media 4 36.64 Weathered Metamorphic/Igneous
8 40.46) Sand and Gravel
2 4.520 Muck
4 18.90 Silty Loam
. . 5 59.26/ Loam
Soil Media 6 17.03  Sandy Loam
9 0.22 Sand
10 0.06 Thin or Absent
1 31.75 > 18
3 574 12 - 18
Topography(%) 5 837 6 - 12
9 930 2-6
10 4483 0-%
Impact of 6 45.97  Metamorphic/Igneous
vadose zone 8 54.03] Sand and Gravel
7~ 5
Hydraulic 1 9.55 47x10 47210
Conductivi 2 >33 47107 7 144107
v 4 3267 14x10" T 33x10™
(m/s) 8 5243 33<10* = 47107
Net Recharge 2 g]al FHRAERS Penman-Monteithe] 7
& 3L A) . O = = O
g9 e BraguEes - 00 IPomin 194 AFTe 1 :
) _ gagn
AGF - wEF - 2RAHL AgaAgE oD
- AxlA o w Aukx]9l DRASTIC 7]&
A AL BAE o], E}j g ]]T’*l
olEly % U okeko 10¢1%] o)A
Thiessen HY % TIN(Triangular Irregular B nee _
ol 95How yEhdt) (Table 1, Fig. 4).
Network) H}Hol oA AF99H Zhe--2 4+ W = . o
ot in A gage | E EAACl ALEAE dgi 4
593 a1 (Thiessen, , Ax 7= e -
¢ S Ak QolA Aol ulsA el us
— HFH i i i
SCS-CN ulH(Soeil Conservation Service, 1972) W A8 AL ehukals] wEol ).
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<Fig. 3> Rating Map of Depth to water

Aquifer Media
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<Fig. 5> Rating Map of Aquifer Media

Topography
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<Fig. 6> Rating Map of Soil Media

Impact of the Vadose zone Media
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Hydraulic Conductivity of the Aquifer
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Table 2. Range for landuse(Barry et al., 1990)

Range Rating

Landfill/dump, Industrial waste disposal 10

Agricultural land, Auto junkyard/salvage 9

Quarries/gravel  pits, Other surface

mining, Wastewater spray irrigation, 6
Confined feedlots

Unconfined  feedlots, Miscellaneous 5
urban

Golf course, High—density residential 3
Medium—density residential,

; 2

Seasonal Trailer park

Low—density residential, 1
Wastewater treatment plant
All other 0
Lineament Density
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T #3}ste] DRASTIC] 248tttk

(1= V) +(1L.2%V2)
Avrea(A)

Density(p) =
3)

where, 1.1, L2 : the length of the portion
of each line that falls within circle
V1, V2 : The corresponding {item} values

A : Area of the circle

o] X AAR ANHEZA &

Modified DRASTIC Assessment

4}7] General DRASTIC Assessment Wl 3}
Lo el o9k AdkFig. 14) Modified

DRASTIC Pollution(¢]d} MDP)o] 180~234
Atele 4] HAYE] 7Y We BEE ol F
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<Fig. 13> Modified DRASTIC
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491
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AAES 7hEAl A8 ol ol AFeglol
B-ALA =(Coefficient of Variance: CV)&= €
Ae) 7k Zobekel whel ghasts Akl
At wheba] DRASTICO] e SIAE=R
TFgsle] ek He dakel WMol 7
WSl iRk Ak dde] g
Algker 4
4 ¢JthRosen, 1994). whzja] K ATLo) A
DRASTIC# 24 (modified) DRASTICS] 32
AAGE vme] B A oF 002 xS
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AAE 79 FEAY
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where, n = the total number of cells in a
gridNrows < Ncols)

1 = any cell on the first input grid

j = any cell on the second input grid that is

offset from i's location
< = the value of the attribute of cell 1
% j = the value of the attribute of cell j
Z; = the mean value of the attribute of the
first grid
Z; = the mean value of the attribute of the
second grid

4 = the similarity of i's and j's attributes:
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Table 3. Correlation matrix of individual layers

2 0.000 1.000
3 -0.027 0.000 1.000
4 -0.017 0.000 -0.397 1.000
5 -0.044  0.000 0.345 -0.296  1.000
6 -0.008 0.000 0.990 -0.394 0.300 1.000
7 0.006 0.000 -0.212 0.024 -0.332 -0.147 1.000
8 0.006 0.000 0.243 -0.019 0.388 0.235 -0.204 1.000
.9 0010 0000 -0220 0191 -0.283 -0.195 0340 -0.121 1.000
% 1-Depth to water, 2—Net recharge, 3—Aquifer media, 4-Soil media, 5-Topography
6-Vadose zone, 7—Hydraulic conductivity, 8-Landuse, 9-Lineament density
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<Table 5> A5 Ao AY LT HI
= =S A A A
Al 475 23 74 162
HN2-01 13 _ _ -
HN2-02 20 - _ 3
HN2-03 63 4 6 36
HN2-04 65 - 1 i
HN2-05 117 9 35 58
HN2-06 25 - 1 _
HN2-07 26 - 6 5
HN2-08 52 1 _ _
HN2-09 63 5 21 45
HN2-10 19 1 3 3
HN2-11 10 3 1 14
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