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Abstract : A multi-geophysical surveys were carried out at Hwasan caldera which is located in
Euisung Sub-basin. In order to overcome the limitation of the previous studies, dense gravity
data and magnetotelluric (MT) data were obtained and integrated. In this study, the
independent inversion models from gravity and MT method were integrated using a correlation
and classification approaches to map geologic structure.

The results of integration analysis indicated followings; 1) pyroclastic rocks around the central
area of Hwasan caldera have lower density and resistivity when compared with those of
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neighborhood regions and are extended to around 1 km in depth, 2) the high resistivity and
density intrusive igneous rocks are imaged around the ring fault boundary, and 3) the
basement structure, which has low resistivity and high density, 5 km deep inferred by
integration analysis. Also, for integration analysis, we suggested Structure Index method. This
method is analyzed using Type Angle and Type Intensity, which are calculated by the spatial
correlation of the physical properties. In this study, we can perform the integration analysis
effectively using Structure Index method.
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(Fig. 3). X3k o] dAFoA= 3t gt A oS Fig. 1. Geologic map of survey area.
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A Qe AU|A AR (JGE =iy 2= R ) : |
* ﬂ_ H?A }]76 o—'_(:jq * 0° 1y, 54 gravity points and triangles are MT
2= SAsST S B HAS ©F 2.5 km points) on the terrain map.
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FFS T3 Z1Ho] AFSEH A=, & Aol o] &3 A 7]
TR SHACEHFE °F 1000 km o] "ojzl A oAl S] 1Y MT #5540t
MT #A=9 3a3¢ &4 3o 2-D data space Occam's inversion
(Siripunvaraporn and Egbert, 2000)< 73t WSINV3DMT code (Siripunvaraporn
et al, 2005) & o]&3ato] 3xd ArE F3sATH(Fig. 4).

Fig. 3. The density model of 3D gravity Fig. 4. The resistivity model of 3D MT

inversion. inversion.

(3) A8 £4

of ATel B WS g 2 Y slld FAEAt 1D A7t 59 ok A
T AE UE B85 S8 7EE BREolARE 2 AAFE2E 5§ A AAE, 2)
Z4zke] oAk A AAEE AAF2IL dsise] whet A A e Zta 249 Wl
= Yehga, 3) v

A AR v olgdk 4 ShelA 2 AFoE gy
22 Structure Index 71¥ S A<t

23



3= 9921E Four—quadrant
inverse tangentE ©]&3lod AAbE Type Angle¥ 7oA
Holx AglE o] g3l T3l Type Intensitys F3] 2743
=

4) Type Angle®} Type IntensityS ©]-&3}o]
(Fig. 6(a)) &3k ©1”+2] Type Intensitys Zt+
Angled 7o % EXER EF @E}(Fig 6(b)).

5) 7} classe°| Zt= 814 guE ndste] dFS A4t
sto] A Fx9 F3HE EAE LEHFlg. YJJr Fig. 8).

b

k

=

a4

s

Log(Resistivity)

005 a
Density

Fig. 5. The scatter plot for
density versus resistivity models.

Z}A]

Ay =70

=

ke
il

=
-

class?] &3t &

narResist ity)

Type Intensity

Type Intensity

Pyroc lnstic
rocks

05
norDensdy)

T

(a) (b)

(8)

Type Angle

Fig. 6. (a) shows the scatter plot for normalized density versus resistivity and the grouping Structure
Index. (b) is the scatter plot for Type Angle versus Type Intensity for grouping Structure Index.

Table 1. The physical properties of classes categorized by Structure Index

Structure Normalized resistivity Resistivity Normalized relative Relative Density
Index (log(Q-m)) density (g/cm®)
Class 1 -0.5366 ~ +0.5355 0.99 ~ 2.80 -0.9882 ~ -0.2023 -0.043 ~ +0.076
Class 2 -0.6627 ~ -0.2841 2.06 ~ 2.79 -0.5236 ~ -0.2034 -0.057 ~ -0.015
Class 3 -0.7607 ~ -0.3482 2.41 ~ 3.02 -0.3718 ~ -0.1064 -0.070 ~ -0.022
Class 4 -1.1862 ~ -0.3885 2.80 ~ 3.63 -0.2000 ~ +0.1624 -0.115 ~ -0.027
Class 5 -0.6582 ~ -0.2613 3.52 ~ 4.16 +0.1130 ~ +0.3911 -0.057 ~ -0.013
Class 6 -0.3176 ~ -0.0722 3.98 ~ 4.55 +0.3135 ~ +0.5623 -0.019 ~ +0.008
Class 7 -0.1018 ~ +0.8138 3.43 ~ 5.58 +0.0729 ~ +1.0118 +0.005 ~ +0.011
Class 8 +0.3493 ~ +0.7074 2.58 ~ 3.47 -0.2962 ~ +0.0931 +0.055 ~ +0.095
AerE Structure Index 719 a8AAS AW E7] sto] o] AFoA= Hus x4
& FUOL class® ol 14 Faetaleh 7 classel Agels FEo B4 WS
+ 919 Table. 1] YeERH AT
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Fig. 7. The 3-D images show the models of each Structure Index.

SI: Structure Index SI: Structure Index
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Fig. 8. (@ and (b) show the respective ranges of resistivity and relative density values according to

Structure Index.

The combined effect The combined effect

Intrusive igneous rocks
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