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Environmental geologic maps were produced on the Cheong-Ju area using GIS technique,

They are GIS maps on land management and regional land use planning. In the last year, the

model of environmental geologic map was established, and the digital database was

constructed by environmental and geotechnical data collected form various sources. The

special maps for environmental geologic study were also produced ; landslide hazard and risk

map, cut & fill map, actual run-off map and engineering geological map, The maps are

secondary models (sub-model) in order to create final environmental geologic map. Finally,

Environmental Geologic Unit(EGU) was evaluated for regional land use planning and land

management by EGIS(Environmental Geologic Inforation System). This unit is very important

in order to assess environmental geologic impact on large construction works and detailed

road design etc.
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l Database Coﬁstructiun and Pre-Processing |

!

First Gartographic Simulation and
Special Database Construction

" Sub Models(special use maps) “

Engineering Groundwater Cut and Flood
Geological Zoning| Protection Fill Analysis
Landslide Run~off and Cultural and
Analysis Retharge Social Criteria

Secondary Cartographic Simulation

Final Model :
Environrental Geologic Map for Land Management

Fig. 1 Model of environmental geologic map
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o Environmentat
geoclogic modaling :
A Slope stability analysis.
A Run-off model and
flood analysis.
A Groundwater flow and
contamination model.
A Geotechnical analysis.
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Fig. 2 Environmental Geologic Information
System(EGIS)
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ROADS Lines

STREAMS  Lines

FiQ. 3 Basic thematic data set and feature
class of EGIS(ESRI, 1990)
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Table 1. Summary of rating system for engineering geological unit

factor rating source data
soil depth 1~3 boring data
geology and weathering grade 1~ 4 geological map, ok9jz4t 4 A4 ‘
soil texture 1~5 soil map, oFel=A} @ AUAY
depth to groundwater table 1~7 boring data ¥ 9 E

EYREE 27 GP(1), ML(2), SC
(3), SP4), SM(5) Beoz TEHIW. &
2 o] 53¢ AYF B¢ wM A
A8 & JriEAAEAE A7HaUID,
1994).

0 A34 Zo|=(Depth to groundwater
table) : AZREE ol &de) FAYel B4
¥ $WozXE 1.5mo|sH(1), 1.5~3m(2),
3~9m(3), 9~15m(4), 15~21m(5), 21~

30m(6), 30me](7)8 BFel FARL,
A&5971 oldld Y&4E w2 #(4HE
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0 NAZH=(Figh) : oM ABHE &
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dA AdzHe AL AP 148 A%
TRATs} AAEYT. A% 2HE AR A
2 28 t19] (Engineering Geological Unite)
L 9o BAE $4AE 8489 FEL
2 Aadgien, Table 2= Axd 4 A4
23 @950 ¥4 WHE(%) Eojth HE
AzHae 718 H28 ARET HALF
o 7] ABE(Source data)e] FEAHE 1
#sedo} 8l7] W A ¥ EZY ¢
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Table 2. Value of engineering geological unit
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Value area(m?) | area(%) |Carea(%)
2 1076411 0.3 0.3
3 1621891 0.4 0.7
4 3046003 0.7 1.4
5 16666233 4 5.4
6 37417119 9.1 14.5
7 49531294 12 26.5
8 57639998 13 39.5
9 60624481 14,7 h4.2
10 - 63110042 15.2 69.4
11 51706541 12.6 82
12 33346616 8.1 90.1
13 24496296 6.8 96.9
14 11316318 2.8 99,7
15 1290202 0.3 100

Total | 412789445 100

(Carea : cumulated area)
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Fig. 4 Percentage gumulative curve(area vs.
value of engineering geclogical unit)
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Engineering Geological Unit

] water
road

very low

L low

B moderate

] slightly good
good

|| very good

B oxcellent

Engineering Geological Unit is combination of
5 geological properties :
- Analysis of weathered zone {geology)
- Soil Depth (boring data)
- Groundwater level {boring data)
- Soil texture
- Slope analysis

Fig. 5 Engineering g_eological map
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Table 3. Run-off Potential Ratio(R.P.R) of the
study area(R.P.R=TQ/P)

R.P.R(%) | Run-off | Area(%)| = % & &
0-15 Low 62.3 |4 o gt
16-25 [Moderate| 282 |Zd=A, $4%
25-30 High 3.2 A5, FAA
30¢14 |Very high| 6.3 |3&, A=

100
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ok
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ronmenta] Protection Agency)2] DRASTIC
(Aller et al, 1987) mag 7|20z Jdd
2 2539 13 A%: 249 B2l usg
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Eo] EEHJANERAAEZY/IHAET
(D, 1992). % 29 715AY 4% %
A& 9selE= Pl(Pollution Index)E A4t
sl of 3ln], o]+ EPA9] DRASTIC Index
Asxdds gdeitt. & FF 23=He A
Aed o] Y .45 S 7MEA
#9 2#o=2 Adsn, Plge] &5
2@ 7540 B AYez HE $ 9

o Plgt o9 7bsid Ad4d 324,

e A& uddh A FF& £FIN
st AF B dEAFE 45T (low,
medium, high, very high)e.2 &3 13}
A 2 GA=rt BAAAE AAY7IHE
T(ID(1993)ellA A= glem, o] gEof
w2 AY9L A&y ¥4 AEI 5L 2o
2 17574 4 Utk

EXE@EE f# 3% #EAEE

ol 242 29 7i5Ael Be Adoz

2AEE, 42 134 Ase 29 H5Ad
0@ B BAss) 9] PIEFA 9std 6
SF(low~high)ez FEEe 2ZAEHAG
(B&%9,1993).

o AAA B4 :ExYPL F AFIE

oA 1991} sl B RHS(XVI
ISPRS Congress, 1992) 7|22 |3 g2
EAL udsld 6719 21(A¥ AAL ¥
9, ¢4, EF, A4, EA o]f)o] AAH
Aow, AAAF (A EHE AT Fa
Lo wWetr Zzte] 24Ed WE FFE
b7k LA (AR, 1994). #
AR 8489 HF 2HA Yo A 24
o) 424 (Hazard Index)7} AAtHRoH,
o] Zhgo]l ¥oW AN BA JhFgAe] 2

EXEE ¢4 9 24 9% 2% &
AXNAEE Figle #4x4% 718 284
ot & HAAM AYE FL FHREY 2
A GIS A=y dFd st AHEHAT
Table 4= EX&& $4e9 B4E 98
ANE BAAY 7 BA=ER 7} BAn
£9Y TF TREOUY. FFC] ®EEFF E
A 2457 22 o2 AWEsdoH,
39 B4 2de 3y d7dA A=A
th ol AL EFH BAA 1% d4AY ¥
919} (40ML~120ML) 7|2 A7 1LEES o
v] 60MLE AA&%H7) d&olch FF= 3
Ae A8l £3E 4 8489 HF AR
L 87424 99 (EGU:Enviromental Geo-
logic Unit)2 ZAIHAoH, AFFeE 7

Table 4. Scoring system of enviromental geclogic map for land management and land use planning

(Kim, Y.J. et al, 1994)

Sub-model rating source data
Engineering geological unit 1~7 Engineering geological map
DRASTIC Index 1~6 Model for mapping susceptibility of groundwater
contamination
Hazard Index 1~4 Geological hazard map
Cut & Fill Index 1~4 Cutting and filling depth
Run-off Index 1~4 Run-off potential map
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Al ol4H WEZR B4 RHIN EA
W el A &85 ¢ tH(Table 5, Fig.6). ©]
HAZML EGUE 5% (very low, low,
moderate, high, very high)2 F&7 342
o, EGU #e] 5&€4E EX %4 ¢4 ¢
=7t 2L AYgez H71E & Aui(Fig
7). 442 A3z ZE NLAY(ZEN LS
T4,1990)d BAE LA (FEAE7)
A, ARAAGA} F)E0] FEHOZ o] &
H(Fig?)3 & dA5Hw, 5 o]T TE
A Age ¢33 HAJE & #HAL
ABA2EE o]&3le ANE FF #7EA
459 &840l 7dEth. A% FTP= &
g dalA 4 aAEd U EXE
A5z gttt 2y thE X £F &
AANAE A4 e HdHe 4 BHEEY 9

EGU

|
'j{.}

] 10 20 30 40 50 €0 70 a0 90 100
araa(%)

Fig. 6 Percentage cumulative curve(area vs, EGU)
(EGU : Environmental Geologic.Unit)

d B9 @Hassd dae 2 57
2 715 AdAel HastH, ofHd AYE
el H= GISE o 8dle 7HE FRAE
HEA| 2] E8o] BFFoz gFHEG

EGU (Environmental Geologic Unit)

Wvery low (11 - 17 : 9.7%)
H low (18 - 21 : 36.4%)
M moderate {22 - 25 : 37.7%)
M high {26 - 29 ; 10.5%) M water

M very high (above 30 : 5.6%) [ road

Higher values of EGU are more impotant areas
for land use planning.

EGU is total 5 sub-model indices :
- DRASTIC index {1-6)
- Hazard index (1-4)
- Engineering geological unite (1-7)
- Cut and Fill index (1-4)
- Runoff index (1-4)

Fig. 7 Environmental geclogic modeling at large scale for land use planning
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Table 5. Environmental Geologic Unit(EGU)

EGU area(m? | area(%) |Carea(%)
1 26434 0.01 0.01
12 29219 0.01 0.02
13 445777 0.2 0.22
14 1056242 0.6 0.82
15 2863906 1.7 2.62
16 4135577 2.4 4,92
17 7988998 47 9.62
18 13018441 7.7 17.32
10 14665359 8.6 256.92
20 17740850 10.4 36.32
21 16411467 9.7 46.02
22 14274887 8.4 54.42
23 17808184 10.5 64.92
24 18079375 10.6 75.52
25 13907696 8.2 83.72
26 9976440 5.9 89.62
27 8200419 48 94.42
28 4149280 2.4 96.82
29 4208337 2.5 99.32
30 784331 0.5 99.82
31 195663 0.07 99.89
32 11597 0.11 100

Total 169977479 100

(Carea : cumulated area %)

2 £

£ d7e GISg o848 @3A4x 34
d72H4 EA T (Land management and
land use planning) & $& %% FAAAR
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