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Deduction of regional characteristics using environmental spatial
information and SOM (Self-Organizing map) for
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ABSTRACT

Korea’s natural parks are managed by dividing them into four use districts: nature preservation
district, natural environment district, cultural heritage district, and park village district within the park
under the goal of ’conservation and sustainable use of natural parks’. However, the use districts divided
in this way are designated by reflecting the results derived from the simple drawing overlapping method,
and there is a limit in that objective and scientific evidence for this is insufficient. In addition, in
Taeanhaean National Park, the case of this study, only a very small area of less than 1% of the nature
preservation district is designated, and the natural environment district that serves as a buffer space

is designated on an excessively wide scale, making it difficult to efficiently manage the national park.
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Therefore, the use district is not fulfilling its role. In this study, the purpose of this study was to present

a method for analyzing the spatial characteristics of natural parks using environmental indicators and

unsupervised learning analysis methods to set the use districts of natural parks. In this study, evaluation

indicators that can evaluate the natural and human environments were derived, and the distribution

patterns for each indicator were analyzed. Afterwards, by applying Self-Organizing Map (SOM) analysis,

one of the unsupervised learning analysis methods, districts with similar characteristics were derived

in Taeanhaean National Park, and the characteristics of each district were analyzed. As a result of the

study, 7 districts with different characteristics were derived in Taeanhaean National Park, and by

examining the contribution of each indicator together, it was possible to reveal that each district had

different representative characteristics even though it was an adjacent area. This study evaluated natural

parks by comprehensively considering the indicators of the natural and human environments. In addition,

the SOM method used in the study is meaningful in that it can provide scientific and objective grounds

for the existing zoning and apply it to the management plan.

Key Words : Regional Characteristics, Landscape Assessment Method, Spatial Evaluation, Cluster Analysis,
Self-Organizing Map, Unsupervised Machine Learning
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Table 1. Indicators used in this study
Evaluation Category Detal.l ed. cvaluation Utilization data Data source
factors indicators
Elevation DEM Natlonall Geogra})hlc
. Information Institute
Terrain p p
Slope DEM National Geographic
P Information Institute
Natural Naturalness Naturalness Hemeroby Land Cover Map
Environment Habitat Quality Habitat Quality Land Cover Map
Ecolo,
gy Forest Laerscape Forest .Landscape Acquired from UNBL
Integrity Integrity Index
Diversity Landscape Diversity Shannon Diversity Land Cover Map
Traffic Accessibility Road Contlnuou§ digital
topographic map
Hur.namtles Remden.ce and Built Area Total pumber of National Statistical Map
Environment tourism buildings
Population Population Total qumber of National Statistical Map
residents
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Table 2. Assignment of perceived land cover naturalness scores by Land cover classes

Perceived naturalness score

Class and code

Very high (7)

Rock(613)

High (6)

Broad-leaved forest(311), Inland marshes(511), Tidal flat(521), Beach(611),
Ocean water(721), Salt field(522), Riparian zone(612), River(711), Lake(712)

Rather high (5)

Coniferous forest(321), Mixed forest(331), Natural grasslands(411),
Other grasslands(423), Mined areas(621)

Medium (4)

Irrigated rice paddy(211), Irrigated arable land(221), Pasture(251),
Other cultivation patterns(252), Cemetry(422), Land in fallow(623)

Rather low (3)

Non-irrigated rice paddy(212), Non-irrigated arable land(222), Orchard(241),
Golf course(421), Unpaved playground(622)

Residential area/housing area(111), Block of flats(112), Mixed area(132), Culture,
sports and recreation facilities(141), Facility cultivation(231),

Low (2) Environmental facilities(161), Educational administration facilities(162),
Other public facilities(163)
Industrial facilities(121), Commercial and business facilities(131), Airports(151),
Very low (1) Ports(152), Rail roads(153), Roads(154),

Other transportation and communication facilities(155)
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Figure 2. Areas of Taeanhaean National Park derived
from SOM analysis results
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Table 3. Contribution of the environment variables to the SOM identified areas

Area | DEM Slope | Naturalness I:tzrgiiy gi:ﬁ:l; I{)alli/(isrcs?g]e Road Built | Population
Al -0.522 | -0.530 0.681 -0.342 0.467 -0.068 -0.369 | -0.495 -0.473
A2 1.353 1.716 -0.392 -0.139 0.306 -0.492 -0.005 | -0.309 -0.117
A3 3014 2.147 -0.538 2.828 0.266 0.194 -0.195 | -0.032 -0.130
A4 0.371 0.658 -0.180 2.637 -0.159 0.535 -0.248 | -0.120 -0.322
A5 0.208 0.137 -0.928 -0.139 -0.571 0.144 0.596 1.236 1.287
A6 -0.625 | -0.762 -1.739 -0.373 -3.623 0.021 -0.345 | -0.516 -0.555
A7 0.104 0.158 -1.521 -0.081 -1.500 0.652 4233 1.895 0.764
SOM ¥4 A7z =28 T5d talel 9 AsSh A7S BEOINE FlelglRl, 9T

7H4 A7AN5So] oA HeHAEA, 1]
o2 E4) 7t Toluit} ofH EHL SXw
°‘——7\] A B 9YKTable 3).
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