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GIS technique was applied for the work of water supply protection, and GIS maps were
produced by this technique in Cheong-ju area. They are actual runoff map and regional groundwa-
ter protection map. The digital database was estabilished for creation of these maps in EGIS (Envi-
ronmental Geologic Information system). A lot of environmental, hydrological and geotechnical
data relating to the area were collected from various sources, and used along with the results

of the field investigation and laboratory works in the interpretation of environmental geologic
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characteristics of the area. These special maps can be applied in the establishment of water supply

protection and regional land use planning, For instant, the actual runoff map is very important

for hydrologic study, and groundwater protection map for susceptibility to groundwater contamina-
tion in the area. Actual runoff of the study area was calculated about 148mm using the method
of SCS(Soil Consrevation Service) in GIS. The GIS technique was effective in watershed analysis

and water balance study.
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Table 1. SCS classification of soil (B) CN and S(Siomge) for AMC I, Ii
=7 [EHEA I Il i
BoER S g |cl:::|; . 65 82 03
FNFELM/ s (Lowest runoff potential)
szt 137 56 19
A 0l Y= TS, sit?t A2 gz 22 2eliS
T KTE
B ji%ji:fmfiggﬁﬁgg:; Table 4. Total runoff(Q) of Cheong-ju area(1992.1-1992.12)
S BEEC £OL} L2 FOLE s} Dafe_| Predpiioner) | AMC| CN | S | Q(mm)
Tas ‘ 4/ 9 196 m|e| sl 1
FELY7 40| BERECHE E2(Vode 40 31 L8 %) 93
raely high runoff polentil) ROEA TSI 421 218 )82 86 17
© |wimosoiwe se Ryem as| | Y7 | 1| 116|137 63
22 RLMI CA WS & 7/10 258 Imr |82\ 5 30
SELM7HSA0] 7H E2(High unoff po- n 175 182 %) 06
D |lni) HO2A CHEEOl MFD sI2A 7 81|82 56 118
SEAXT NF NE Us F 8/12 336 Im|82| 56 64
8/14 300 I |82 | 56| 47
Table 2. AMC(Anfecedent Moisture Condifion) of soil 8/15 174 miesy| 19 5.7
FEES TSV 8/25 467 I|65(137| 24
g — = H 2 8/26 150 m|o3| 19| 42
REzl | 857 8/27 832 m|es| 19| 641
I (12.7mm {36mm O PTATAEY o 7 160 olal e 04
L |127-280mn | 36-5mm | = N & 9/24 97. I |65|137| 235
I »280mm »53mm N ERALEY 9/29 139 m ol 19 a1
12/8 | 144 m|s2| 56| 02
Table 3. SCS Cunve number(CN) > 1283
{A) AMC II for selected agricutiural, suburban and urban land
© o Use
aFN AETY | W | % || /BEE| BT CNEK&2E 27 ¥ MM golng
Z ol& I,ll¢] Fo2 ulF® Table 3-(B)St
Waters 311 {- 63| 98 62 o] "o}, whehA 2 @3 H@E |83t
Forests 1529 310 | 77 | 241 ARG 19904E 20 o dojg &
Agricuttural lands 1534 312 | 78 243 g = £237 74 AF 948 $&2%
Boren ancs 809 164 ) 8 | 14 ANATI} Table 459 +EE9T. Table
Alium 580 | 118 | 8 | 101 o % g & & 553 18 Ruof
Residenfial area 04| 21| % 19 M E ¢l W F £3F ¥ERuno
River deposits 57 111 o1 10 Potential Ratio R.P.R:TQ/P)‘% Zt 9 4E9
Total 4924 | 1000 81.7=82 AA 24%P  990mm) o W AA &%

CHEERU=%N10XNED)  (TQ)Y ¥ &% Jehl=l (Figl—4), T2
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Table 5. Actural runofi(@) and Runoff Pofenfial Ratio(RPR) (1992.1-1992.12)

8%, 494, 449, +94, %Es

HAZEHP-0mm)S AP0 oSt HE | 48 Agssr | Mosa|(y)
ANEL24 SAEEREHmM) | SHESMQQ HIB®) (mm)
() (RPR=TQ/P) )] ()] ©/148.3)

Water(GHe) 318 25 613 2108 142
Foresis(AIE)) 10737 108 313 34 25
Agrculhal londs 1103 "I 312 U3 22
(HY, d&A) ' ' l
Baren lands 1800 183 164 2065 200
ETHRD o ‘
Alnim(BE35) 180.4 182 ns 2128 143
Residertial areas
. 26052 %2 21 5.44 37
River deposis
) 281,35 284 1 300 21

T 1000 1483 1000

‘SUTEEM S ZRESIQ)2 HIE(Runoif Pofential RatioR PRE%)=TQ/P

‘Water?| AREEQAILE1483mm~2 2AE AREHO| B=2108mm

Fig. 1 Actural runoff map
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Hed, o)F 98k EG Y2 ARHT 1
UnAE 42 YE A8 As598
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Y (R=P—Q—ETR=990—148—568=274
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Aatel 39y 29 Jisd BY

EPA(Envorinmental Protection Agency) 9]
DRASTIC(Aller et al, 1985) Bdg 7|2o=2
e B 2¥(Table 6)-2 712¥ 2 &
o g7l 948 2H oz BHLYT; Al
91 (depth to water table), %7 % (recharge),
s TAEd(aquifer media), EYEA
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o Feo) 72 AZER HEH H5E 3
Bgo] A7) 84258 B4 {3 &
BAARRAI 2 TF el oJetu o] &9t
23 dlojeho| 22 FRES A @
AAA doleol2E TEAZTL TF
Holeho]2% XY i, AFAE F 14
7+E At e AZEY A= 7
ANFen, 83 dolehyolaE EYE, A

Table 6. Regional model for groundwatee protection
(Aller, 1985 : Kim ¢ al, 1992)

Resource dafa weight rafing
depth fo waler foble S I 1-10
recharge \ 4| 1-5
aquifer media 3 1-8
soll media 2 1-10
topography(slope) 1 1-10
hydraulic conduciivy of the aquifer 3 1- 8

A, BZ ol§x Fo] XY, =3 &
A £4¢ 98 24 dojehyol2x ¢
HolA AXE AR 4533 E £ARY
A8 g ¢ste ol FoF et T3 A5y,
W3 A4, FeAF 5 A3 ARES
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-2 Griner®] 79 250 7719 Tl
Folzion, 100 A1 FF(O-L5HEDNLE
R 714 FA7E Qe Aot 44 £AF 9
Aslpohe EE 10200 E 2 33
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O 7% (Table 7-D) : GHlA AR
RPR(Runoff Potential Ratio, Table 5)& ¢
TA G A9 2% g FH4Q
—5)% 7hedA stk £33 EX ol& &
2gd BE AE FEF PPF BHL
A 2% F FES 98ty w=A A

Beol vhaHa,
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Data)= A¥ HAEAL 918l TIN(To-
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Z2 {33 & HAer) A4 e, 55
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Aok B9 GERE A3 gL Ry
ATH3t AAME(25% HgH) Holx glom Al
lerd] 7EE 299 5§ AY3 EA44
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e U HEE Holu, EX QoA 48
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AR Q] FALE LT 46
X107°—32X10"*m/sec, BALF 107 —46X
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Table 7. Ranges and ratings for suscepfibility of groundwaler

A4 #s} RES 4% GIS 49T

() topography(siope)
confarnination. Sorel%) p—
(%) deph fo wear s -
range(meter) rating 12-18 4
0 - 15 10 6-12 3
15 ~ 30 9 3-6 2
30 - 90 7 0-3 1
90 -150 5
180—-210 3 ! -
210-300 ) (F) hydraulic conductivity(k)
300004 1 hydraulic conductivity(m/day) rating
0~-28(0—3.2X10"m/sec)
(B) aquifer media 28—80(3.2X 10— 46X 10"m/sec)
. — >80 () 10~°m/sec
range rating fypical rating
sonds and grovels(aliviums) 69 8
geniss 36 5
shid 3| 4 F, 1 ango] o4 A WAL 32
ganie S J e 13t A7 AAEook .
o MENT ATAYY 87 4 FEHY 5
(C) soil media _ - _
A n#ste] Astezel stu, B A7
soil media roling ME Aller(1985)9 Qutd 71EH AGH
Plooo gt goely gretand o) | 10| =g Ackaiel ot 2ol AR
e ety | 5 | (Tble 6 AHEHAE), 3%, A5S
oy s, pooy grced sy i) | 7 FAEAW), EFTH@), AYAAD, U
ML(inorganic silts and very fine sands, sitly =4 29 FEAFR). 3T L9= 4L 98
or clayey. fine sands with siight plasticiy) = PlI(Pollution susceptibility Index)E Al
Abslojo} dlH, o= EPA¢] DRASTIC A%
© e Axgge et AR, & 2% 3
(RPRRunoff Potential Ratio) HHe AGE tald &4 2459 FF()
p— 3 AAEA(w) Fo FEo2 AL Plgkol
RPR() | Runoff |Aea(®)| AIE 24 (g 245 o9 754 B2 Agez Hit
o nl o Tes e amm | 5 2 5 Qo AR AN A oS GIS 2Y
13-20 | Moderale | 282 |ZER, ZEE | 4 H&A n ool 4 713 Fad AR,
20-27 | High | 32 [FAX 2 GIS 280 23 EAo] fax¥ge 13
27018 |Very high | 63 |8l SlatEEE 1

100
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2E%, 498, 499, 99, 328

PI(pollution index)
120

1o

90

80

70

60 ) T T ¥ L] T ) T L]

0 20 40 0 80 100
area(x)

Fig. 2 Perentoge cumulaiive cune(orea vs. PI)

rional model f groundwaler protection

Fig. 3 A regional modet for groundwater profection
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Table 8. Frequency of Pi(Poliution Index)

RENCO | FREQUENCY | PI AREA(T®) RENCO | FREQUENGY | P AREAGT)
1 1 0 -3.90005E-+08 39 1,699 87 11,246,520.000
2 1 45 4,843.152 40 1,715 88 9,588,220.000
3 4 45 4,848.152 a 2020 89 15,274,326.000
4 4 | 49 | 8223189 42 2038 90 15,124,395.000
5 2 52 4040827 43 2172 9l 12485678000
8 3 53 10,898.350 4 1,658 92 12,342,709.000
7 30 55 154,056,000 45 1,446 93 6,737,625.000
8 s | 5 27852470 46 1410 o 5913,795.000
9 20 | 57 - 837678170 47 1631 95 15,331,793.000
10 34 58 66,668,000 48 1,666 96 27,759,960.000
] 56 59 265424300 49 1,199 97 5,.920,766.000
12 4 | o0 73,441,000 50 1,565 98 10,198,570.000
13 13| 6l 35,900270 5] 1,008 99 5,503,841,000
14 19| e 119.204900 52 1703 | 100 9,320,559.000
15 %0 | 63 1,342,281,000 53 142 | 00 17,807,680.000
16 17 64 54,761.910 54 1406 | 102 16819,170.000
7 579 | 65 4,076,556.000 55 1061 | 108 5,535,960.000
18 2 | 66 820,118,100 56 1122 | 10 7,531,298.000
19 472 | 67 4,658,899,000 57 936 | 105 5,786,362000
20 33 | 68 1,179,367.000 58 1275 | 108 8978363000
21 452 69 2,963,761.000 59 843 | 107 10,374,590.000
2 13 70 1,257,454.000 80 599 | 108 6,319,041000 -
23 194 7 1,392,206.000 61 458 | 109 3,133571.000
% 108 72 653,207.200 62 2 | 10 1,867,986,000
% 1,033 73 7,576,475.000 63 30 | m 2.391,867.000
% 134 74 425,567.200 64 23 | 2 1,330,406.000
27 1,802 75 13,195,045.000 65 198 | 13 2.213,005.000
2 931 76 4,345,508.000 66 155 | 14 788207900
2 1,304 7 13,032914.000 67 182 | 115 917,273500
30. 980 78 3517,019.000 68 5 | 16 188,754.100
31 1428 79 8,128,784.000 69 84 | 17 411,089500
32 918 | & 11,052,749.000 70 2 | 18 84,644,090
33 120 | 8 8.295,214.000 7 29 | n9 227,464,700
34 86 | 82 4,820,408.000 72 17 | 120 72,400.590
35 195 | 8 14,016,980.000 73 15 | 37598340
3% 683 | & 2,448,966.000 74 2 | 122 3033030
37 2209 | 86 11,438,662.000 75 3 | 123 350,688
38 1288 | 86 12,886,053.000
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110,110 ©]/3), 18 Wi WH B ¥ v 8¢
Table 99 EA) Tk PIF2 2975449
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