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Jisung Kim, Hyoun Soo Lim and Wook-Hyun Nahm, 2019, Three-dimensional modelling of urban area based
on the urban geological approach. Journal of the Geological Society of Korea. v. 55, no. 3, p. 333-342

ABSTRACT: Urban geology is the study of the geological environments and its interaction with human beings
in the urban and surrounding areas. It aims to provide useful geological information to the end-users, such as the
policymakers, the construction engineers, the urban planners, and the general citizens. The urban geological map
and the 3-dimensional urban geological model are the efficient methods for supplying the geological information
of the urban areas. It is distinguished from 3D geological modeling using merely drilling data. In this study, the
urban geological survey on the 2.59 km” area in western part of Jeonju, where the construction of the Innovation
City Development Project was carried out, was used to track the changes in the terrain relief that occurred during
the urban development processes, to classify the anthropogenic terrains, and to calculate the changes in volume
of sediments. Through this study, it was confirmed that geological information can be generated and utilized in
the urban area in the future. In addition, by adding various parameters that can be measured from the surface
environments such as lithosphere, hydrosphere, biosphere, and atmosphere, it could be used as a basic platform
for creating a conceptual process model suitable for specific field purpose.
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Fig. 1. A location map of the study area.
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Fig. 2. A 3D modelling area (bright part) with the borehole data points (orange circle with dot) and the cross-section
lines (light-green lines) on a satellite image of the Jeonju Innovative City.
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Fig. 3. 3D modelling process for the study area with The Subsurface viewer MX 6.
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Fig. 4. Generated Digital Terrain Model (DTM) of the study area in 2009 (a) and 2016 (b) by data extracted from
1:5,000 digital topographic map, and calculated DTM of land surface change between two of DTM in the study

area (c) in ESRI Arc map 10.2 software.
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Fig. 5. The urban geological map of the study area.
Colors and symbolic patterns indicate lithostratigraphy
and classification of the artificial effect at the area,
respectively.
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Fig. 6. A 3D geological model of the study area in top view, quarter view, and the cardinal points view from each

direction (vertically exaggerated by 10 times).
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Table 1. Calculated area and volume for sediment formations of the study area.

Unit Area Volume
Landfill ground 1.31 km’ 3,002,295 m’
Colluvium 8,334 m’ 6,531 m’
Alluvium 869,274 m’ 2,174,835 m’
Residual soil 2.598 km’ 19,205,877 m’

Landflli ground

B Colluvium
~ HE Alviom
I Residual soil

Weathered rock

Il Soft rock

Hard rock

Fig. 7. The separated 3D geological model for each for-
mation of the study area (vertically exaggerated by 10
times).

32 3xt9l XAZYS S35 ENE AN 2

ol g0l A 3D EAIX| A el AYAJo] ARG A]
FARE BANE AR N 2AME AR 2A o]
3 Aol Al A9 A B A2-gat Y%
4 AIE whgsx] 3k olg FAR Qlsie] A]
222 ke o] g3l 3D AAmAY o] ATk AlY
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Fig. 8. An example of the borehole-based 3D geological
model without an urban geological approach that shown
low accuracy due to the lack of up-to-date information
by city developments and its anthropogenic effects.
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Fig. 9. (a) A pyramid diagram showing the hierarchy of different types of geological model. (b) A schematic graph
showing the relationship between level of constraint and level of confidence within a geological model. Geologists’
interaction is greatest in the primary data and conceptual modelling stages (modified from Lee and Ford, 2016).
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