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Applicability of Fuzzy Logic Based Data Integration to Geothermal Potential
Mapping in Southern Gyeongsang Basin, Korea

Maeng-Eon Park, Seung-Gyun Baek* and Kyu-Youl Sung

Department of Environmental Geosciences, Pukyong National University

The occurrence of geothermal water has high correlates highly with fossil geothermal system. A fuzzy logic
based data integration is applied for geothermal potential mapping in the Southern Gyeongsang Basin which is dis-
tributed in the regional fossil geothermal system. Several data sets are related with the origin and distribution of
fossil geothermal system, such as the geological map, the density of lineaments, the aerial survey map of mag-
netic intensity, the map of hydrothermal alteration, the distribution density of hydrothermal mines, which were col-
lected as thematic maps for the integration. Fuzzy membership functions for all thematic maps were compared to
the locations of the spa hot springs, which were used as ground-truth control points. After integrating all thematic
maps, the results of gamma operator (y=0.1) was showed the highest success rate, and new geothermal potential
zone is prospected in some area.

Key words : Fossil geothermal system, Fuzzy logic, Data integration, Geothermal potential mapping, Gyeongsang
Basin
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AL Has & 4 Adrke Aol Urk(Zadeh, 1978;
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Table 1. Fuzzy combination operators (Park et al., 2003).

Operator Equation
Maximum “’MaszaX{“Ep MEZ’ R uEn}
Minimum 'J'Min:Min{“El’ “Ez: “ty HE,,}
Algebraic .
=1 TT(1-
um Msun=1 TTC-pg)

Algebraic P

- 1—
product Hproduct l[[l( lJEk)

n Y

1-

Gamma H:[I"E—I(l_uak)] xn(uEk) y(0<y<1)

—1 k-1

Az o] B3l A8 7hed @RS Hdlmay), &

7&%@ 71 e] AL AF%% :o"Zl‘;q’ET_‘ EE
=, @ A7E 22 ©) FZAAE, (@) L
Lakle v‘i“@*]’ (6) S8 F} Exdx Folok F
} ARA7]= 60mel™, 1903x1237 ko
S dlo|EHlo] A2 TE3HATHTable 2).
7]—3} 2215 (ground truth control pointys ¥
23 (www.spakorea.pekr) AIEZHE @Al A
A 2 &9 7 29 Fag W6z, g
AR 93 A 23 (25°C o) AAS

h=ih i el
a3,

¢
¢

r?l

19

(min), AH=3Halgebraic sum), AHEF (algebraic product), 71 #18le] AT 3°Chkm olde HEdl] A=
y @242} So] QUtkTable 1)(An ef al, 1991; Moon, E A¥sinh o Ay 2E, sedl §) wia,
1998; Choi et al., 2000). ST F) T, AEERE, 75 F) 6la
5 % 20 Aol AR s S5 UckFg. .
Table 2. Data units and classes of each data sets.
Data Units
Data sets - Classes
Min Max. Interval
Geological map - - - 20
Density of lineaments 0.0 2.6 0.2 13
Aerial magnetic intensity (nT) 0 1,016 - -
Density of hydrothermal alteration zone 0.0 4.0 - -
Density of epithermal ore deposites 0 7 1 8
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o

2215 230000m B.

Fig. 1. Locations of hot springs in study area.
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Fig. 2. Thematic maps for fuzzy logic based data integration. (a) geological map, (b) density of lineaments, (c) aerial
magnetic intensity, (d) hydrothermal alteration zone from Landsat TM, and (e) density of epithermal ore deposits.
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Fig. 3. Fuzzy membership funtions for the spa. (a) geological map, (b) density of lincaments, (¢) aerial magnetic intensity,
(d) hydrothermal alteration zone from Landsat TM, and (e) density of epithermal ore deposits.
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Fig. 4. Fuzzy integraion results using (a) maximum operator, (b) minimum operator, (c) algebraic sum operator, (d)

algebraic product operator, and () gamma operator (y=0.1).
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