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Landform Classification Using Geomorphons on the Middle Yangsan
Fault System, Southeastern Korea

Dong-Eun Kim* - Jeong-Sik Oh**

Q0! 2 A= AFAA AFEF W T Feie] EA0 ulef A Biche AP B (geomor—
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Abstract : The construction of high-resolution Digital Elevation Model (DEM) with cell size smaller than
1m and the development of GIS technology enabled quantitative topographic classification. This study car-
ried out the landform classification using the geomorphons, which categorize the terrain according to its
morphological characteristics. The study area is around the Byeokgye fault in the middle Yangsan Fault Sys-
tem. DEM, the analysis radius and the flatness threshold were changed to see how the result of classification
would be different. The result indicated that it was difficult to perform precise topographic analysis when
using a 5m resolution. In addition, the appropriate analysis radius were obtained between 10 and 30cells.
The result also found it was difficult to reflect the actual landscape when the analysis radius was too small. If
Outer Search Radius was set over 30cells, the result shows no difference regardless of Outer Search Radius.
Flatness Threshold needs a optimized value rather than the default value (1°). In conclusion, he field surveys
and visual classifications is essential because geomorphons has classified the landform based on the shape of

the terrain.
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Lineament Extraction and Its Comparison Using DEMs based on LiDAR,
Digital Topographic Map, and Aerial Photo in the Central Segment of
Yangsan Fault

Jeong-Sik Oh* - Dong Eun Kim**
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Abstract : LiDAR, digital topographic map, aerial photo-based DEMs were generated for the area of 27km?
including Byuckgae and Dangu fault site reported from the central segment of Yangsan fault. We compared
the characteristics of lineament detection and the results of lineament extraction based on type of DEMs.
The generated DEMs are subjected to different time and have different resolutions of 0.50m for L-DEM
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(LiDAR-based DEM), and 5.00m for T-DEM (Digital topographic map-based DEM), 0.46m for A-DEM
(Aerial photo-based DEM). Automatic extraction of lineaments using the ‘Line Module’ of the PCI Geomat-

ica software resulted in high density of lineament distributions in the mountainous regions, showing similar

results in the all types of DEM. However, segment length, strikes (directions), and the number of extracted

lineaments differed significantly depending on the type of DEMs. The lineaments extracted by visual detect-

ing showed similar numbers of extractions in all types of DEM. In particular, the lineaments recognized

as fault-related landforms with distinct relief and horizontal displacement such as fault saddles, kernbuts,

triangular facets, and deflected streams, had similar extraction results in all types of DEM. These results are

because visual detection only classifies the lineament related to fault activation. We extracted 21 lineaments

related to fault activation based on the results of lineament extraction and field survey. Three of them are

identified as a highly active lineament, and displacements of Quaternary landforms, such as fault scarps or

deflected streams are identified. We believe that T-DEM is effective for understanding the macroscopic char-

acteristics of lineaments. L-DEM and A-DEM, which can be generated with high resolutions of less than

1m, are more effective when tracking highly active lineaments with displacement of Quaternary landforms.

In particular, L-DEM is useful for tracing active lineament and identifying precise segmentation pattern and

the relationship between the lineaments. In areas where the landforms have changed due to anthropogenic

effects, A-DEM representing initial landforms can be practically used as a supplementary data.

Key Words : lineament, lineament extraction, digital elevation model, Yangsan fault, active fault
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Figure 1. Topography and geological settings in the study area.
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Table 1. Advantages and disadvantages of using DEMs for extraction lineaments

Type of DEM Advantage Disadvantage
- High resolution (>1 m) with high accuracy - High operating costs
L-DEM - Generation of a real topographic surface by - Requires long time for post-processing
(DTM?) removing man-made structures - Requires skilled data analysis techniques
- Capable of collecting elevation data in a dense forest | - Very large datasets
- Low resolution (<5 m) - Can not detect fault-related landforms with small
T-DEM - Easy to collect source data displacements (<5 m)
(DTM) - Data processing (DEM generation) is quick and - Surface distortion of low-relief landforms such as
easy floodplain and alluvial fan
- High resolution (>1 m) - Irregular Photograph timing o .
- Image noise of the source data (printing or scanning
A-DEM - Easy to collect source data . ) affect ity of ALDEM
(DSM") - Possible to reconstruct landforms prior to image) atiects quaTity OTALEAML
. - Requires complex accuracy verification for
anthropogenic effects .
photogrammetry processing
*Digital Terrain Model
® Digital Surface Model
Table 2. Details of aerial photo and ground control point
Aerial photo® GCPs
Resolution Origin of DD DD Altitude
b
(Cai 2 SE1 (cm/pixel) coordinate (°N) (°E) (m.s.l.)
o 36.04869 129.24553 21.4
1967502?2009 37,500 52.91667 1326902532877695\]2 36.03980 129.25228 21.1
] ‘ 36.05843 129.26230 81.9
36.06285 129.24691 42.2
196700A0009 36.08598°N 36.07029 129.26098 1154
5616 37,5001 S2IT6T 19993955 | 36.05981 129.25404 473
36.07592 128.24843 52.9
36.11770 129.25737 76.0
36.12678 129.26547 69.5
196700A0009 36.11921°N 36.13481 129.24543 135.8
5-617 37,500 5291667 129.24030°E 36.08379 129.24792 79.3
36.10651 129.25463 92.1
36.12857 129.27950 61.3
*Meta data of aerial photo is provided by the National Geographic Information Institute (http://map.ngii.go.kr).
*Identification code of aerial photo used for DEM generation.
22 Agisoft®] PhotoScan Pro(version 1.3)5 ©|-& (Ground Control Point; ©]3}, GCP)-2 FAMR A1}
Fom, FBA A4 % DEM AR BT A ARS 2k 49T DEM 730] $4
L] I AL EH o] TAIR] Agisoftol Al Al T AT AHFAR 5, 2016; 2784, 2019b). &
Tol= A3 Wkt https://www agisoft.com), A 2] A-DEM +&0f &85 GCPE= 19674 &)
FEARS Z-83F DEM 50 QlojA] A4d71+4 AR 71 F ol B9 FEARIY] Wi E &
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Figure 2. DEMs generated based on different source. Each figure shows the results of DEM generation
based on LiDAR (a), digital topographic map (b), and aerial photo (c).

-514 -



LIDAR, XX [E=

Figure 3. Image noise in aerial photo and A-DEM. Figure (a) and (b) show a cloud shifting and surface covering.
Image noise occurred at two points in the A-DEM (c), which are generated by combining aerial photos taken at
different times and positions.
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Figure 4. Results of lineament extraction based on visual detecting. Each figure shows a lineament extracted
from L-DEM (a), T-DEM (b), and A-DEM (c). The result of overlaying lineaments extracted from different DEMs.
Avyellow solid line means lineament of the same strike (d).

Table 3. Details of lineament visual extracted from different DEMs.

Lengh (m) Strike
Type Count
Total Ave. Max. Min. SD. Major Sub.
L-DEM 22 45,080 2,049 4,254 1,111 868 NS NNE/NW
T-DEM 25 47,624 1,905 4,318 881 906 NS NE/NNW
A-DEM 24 31,863 1,327 3,494 414 799 NS NNE/NNW
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Figure 5. Results of lineament extraction using auto-extraction analysis. Each figure shows a lineament
auto-extracted from L-DEM (a), T-DEM (b), and A-DEM (c). The result of overlaying lineaments auto-extracted
from different DEMs (d).

Table 4. Details of lineament auto extracted from different DEMs.

Lengh (m) Strike
Type Count
Total Ave. Min. SD. Major Sub.
L-DEM 20,279 759,222 37 15 31 NE NNW/ENE
T-DEM 378 124,623 330 1,490 150 184 NE NNE/ENE
A-DEM 2,232 250,433 112 56 63 NE NNE/WNW
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Figure 6. Topographic profile of equally detected lineaments in the fault saddle, triangular facet, and fault scarp.
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Figure 7. Equally detected lineament along the deflected streams in alluvial fan. White bold lines in each figure
shows equally detected lineament. The Base map of each figure is from L-DEM (a), T-DEM (b), and A-DEM (c).

Figure 8. Lineament detected differently in low-relief landforms depending on the type of DEMs. White
dashed lines are lineaments in L-DEM. Base map of each figure is L-DEM (a), T-DEM (b), and A-DEM (c).
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Figure 9. Lineament extracted by overlapping
DEMs. Red solid lines are estimated high activity
lineaments based on fault-related landforms and

Quaternary landforms displacement.
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A Study on the Delineation and Application of Region on the Quasi
Proportional Representation System
- Simulation Based on the 20" General Election

Lee Chung Sup* - Cho Hanseok™ - Chi Sang-Hyun***
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Abstract : Various electoral reforms have been discussed to address the problems initiated and accumu-
lated by the majoritarian system of electoral district and the national proportional representative system.
The amendment to the Public Official Election Act, which is based on the so-called “quasi-proportional
representation system”, which consists of a district voting linked proportional representative and a regional
proportional representative, is being discussed in the National Assembly. This paper estimates the number of
seats of regional proportional representatives of each political party based on the simulation of voting results
of the 20th general election. The new system may induce major changes in the election results. Based on the
examinations on the actual and simulated election results, some pivotal notions of the new election system

can be summarized as follows. First, the earned votes by party is better associated with the number of seats.
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Second, the number of wasted votes is significantly reduced. Third, there is a positive change in the constel-

lation of seats in some regions. These changes mean that some of the political goals of the amendment would

be achieved. However, besides the problems of extremely complicated processes of confirming winners and

consequent seat allocation and, arbitrariness of regional configuration, several problems are revealed. First,

the fairness of the allocation of seats by regions is undermined. Second, the new category of wasted votes ap-

pears due to the distribution of seats by regions. As such problems may lead to dissatisfaction and demand for

revision of the quasi-proportional representation system in the future, discussions on electoral systems and

spatial units of elections should be continued.

Key Words : Reform of the Electoral System, Quasi Mixed-member Proportional Representation, Regional

Party-list, Proportionality, Wasted Vote, Simulation
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Decomposing the Pearson’s Correlation Coefficient
Based on the Eigenvector Spatial Filtering Approach
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Abstract : The main objective of this paper is to propose a refined version of the Pearson’s correlation coef-
ficient decomposition technique and to examine how much contribution the technique can make to our
understanding about what happens to the bivariate correlation when spatial autocorrelation is present. The
technique employs sequential steps which are the spatial pattern decomposition, the sub-correlation coef-
ficients calculation, and the determination coefficients decomposition, and it finally divides the Pearson’s
correlation coefficient into four correlation components, the residual-residual correlation, the common-common
correlation, the unique-residual correlation, and the residual-unique correlation components. The applicability

and practicality of the technique is assessed on a hypothetical data set composed of 8 pairs which are identi-

O] == 20163PA & AT QI - ARSI A E SHEAF- S | 2 A= AU AR 9] S Whot 4=a ] A+t ATho] YRS,
O] =1-9] Y W82 20179 49 vl vjARSA| =S BAEA](Boston, Massachusetts) |4 7HE]5H v]=A]2]5}13] A&l g
(Annual Meeting of the American Association of Geographers)oA] B3t & 92

* sk A @] w232} W4 (Professor, Department of Geography Education, Seoul National University, si_lee@snu.ac kr)
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cal in terms of the Pearson’s correlation coefficient but are different in terms of the level of bivariate spatial
autocorrelation. Main findings from the experimental study are as follows. First, individual variables involved
in the 8 pairs are diverse in terms of presence/absence of particular spatial pattern components. Second, the
relative size and proportion of the sub-correlation coefficients and the sub-determination coefficients turn
out to be substantially influenced by the presence/absence of particular spatial pattern components and the
relative strength of spatial autocorrelation of two variables. Third, the correlation decomposition results are
significantly subject to the relative strength of univariate spatial autocorrelation of each variable as well as the
overall level of bivariate spatial autocorrelation. In conclusion, this paper proposes a new research practice
that encourages researchers conducting a bivariate or multivariate spatial statistical analysis to report some of
the results from the Pearson’s correlation coefficient decomposition analysis in addition to Pearson’s correla-
tion coeflicients and their associated p-values, which may lead to a new insight into our understanding about

how spatial autocorrelation is involved in the process of inflating/deflating correlation coefficients.

Key Words : Pearson’s correlation coefficient, bivariate spatial autocorrelation, eigenvector spatial filtering,

correlation coefficients decomposition

LARE olo1A 1, AT T 7HIAR Z1N BASA 2
29 0R(AIE ©F) /540l FEE At &
e tH(Lee, 2017; o134 &, 2018).

7o} A A| 4= (Pearson’s correlation coef— o] 2|3t wjoi /},Pf‘ﬂrﬂ]—rq EAAE f2sl7]
ficient)= o|¥HZF APAALE A5t 179 4 3 w2l A ZEE o] AdEe] & Zlog |
4 O/]Hg 7:':‘ 3}7] ﬁ@ x]aﬂ;@o] E;q]a}:‘/] 7\]_'4 1:1](0 /\}01 2018) 7_1'—7_'1—3 _/I: A - 7414(Chf—

= = oot a8y oE glREe & 54 79 ford and Rlchardson, 1985; Clifford et al., 1989;
T} R R &2 o] A 71¥ A] 27F glo|E o] B Dutilleul, 1993; Griffith and Paelinck, 2011), &

A& EALS u1o5)R] Bal= 2oL 1 OEa1 7H4 e A AL (Getis and Griffith, 2002; Griffith
CH(Haining, 1991), ¥+ d|o]E]o] o=k 3714 2003; 2010; 2017; Griffith and Chun, 2014), 1
A (spatial dependence) &2 3714 2714 2]al o)W E F7+A 7|44 EA #=H(Wartenberg,

(spatial autocorrelamon)O] = 1985; Griffith, 1993; Reich er al., 1994; Lee,
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TFRA| T ofE FEAGT) 2 7HA7F AldiskA {) & A 7o) et o) A Ak Sl AvE
EHT S, vlojs A g T Bl 210 FRlE HolErth= A& A9 A5 5o 9l vt Qiet. &,
(co—variation)®] J&== S48 4= AT F 7t olRlEF FHA 7G| w2 HERUSRE F2
2 ol 71 3 (FL A, co—patterning)®] %= ZHEE ATA S, 2o @ FRETT|(AHGE), =
L 245614 B3tk (Lee, 2001; oY 5, 2018). & < FOEES HolEths Aol 53] fHEy
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S AA}E= Aotk ESF 7ML iy oA
(Daniel A, Griffith) 2<=2] A& A(1996;
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4384 (adjusted spatial proximity matrix) Z-E]
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71 Zo] ul& ‘Foj& AIA S @ A2 (Pearson’s
correlation coefficient decomposition)’ 7] o]t}
(Griffith, 2010; Griffith and Paelinck, 2011; Chun
and Griffith, 2013),
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AAE Aol A 2] ol Al B4 o) ol
AL T 5 S A2 4 A7 B A= 2
37} gk, ]2 B WA T e A%
7} BEFA A7\ Akgre] EAZ Q3 oju kAl of
L Ao 27)2 WA HE 9% Eo] woj e
Seol] o] 27 Bl dig A o]s7) 7hss)
A 2 R ow 7o},

ESF 7|}H2 25 A AHEA 9] 7|2
4 F%(parameter estimation) 4]

A% 298 BU2PABARTE F21

2 A7) EAE shastai At fheH(Griffith,
2003; 2010; 2017; Tiefelsdorf and Grifftih, 2007;
Griffith and Chun, 2014; Thayn, 2017; Griffith et
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of thsf A7dE LRHEHE SHHATE Sz ESF
P& AT oM o]FoXTHe] Y 5, 2018)
x = 14+E B+, 1)
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o714 1.2 @ 47F 2% 191 E¥E] (column vector),
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A miEof] tfsf] A= o] 91L& 4= QlaL, T ojd 1L
FHE = 5743 ® shufo] thsiA vt A8 = o] QL
= 4= St} o] W MAE F-&(common) JL-FHE
FAE ‘E(unique) ALFHE R BE 4= QLA o]
£ ol-&std A(1)7} A(2)= thet o] Mgt
(Griffith, 2010),

x=A+EBe+EuBu . 3)

y=u1+EcBc,+Ey,Bu,tn, (4)

HﬂE}/] e R=1 x%;]r,]_‘_ 7/\

o] Hu} 7iekel vial o & HAslst 4= QI
x=MA+CAHUAE, (5)
y=M+CAU+E)y ©)

pattern decomposition) & 73| et &, A
FhA| Baol EolE Ffj w2o] 274 oEL
o 8 2AM), TE E 24
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SRS} S5 5

H 0= N 54 LGHEHe} o A
£ okl RS B LRuE ] tiel FAgRe =
A Faxlet, ®o 7jeH o g A, 3F e
[A(0)= 35 DAHETS 71X 3 2 §rof o
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ZAEHA] 9F7] wjio|tH(Griffith, 2003; o]AFY &
2017)
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APRAZ TR 0, A TE T ) 519 7]
o} AFRAG7E A& ECH(Griffith, 2010; Griffith
and Paelinck, 2011; Chun and Griffith, 2013), t}
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Analysis of Influential Factors on the Educational Achievement by School
Units using the Geographically Weighted Regression Model (GWR)
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Abstract : The educational achievement is an important index for the comprehensive evaluation of the na-
tional level of educational performance as well as the personal capability of learners. The educational achieve-
ment can be broadly influenced by various factors such as personal characteristics, institution, and regional
characteristics. However, existing studies have mostly focused on the limited factors as personal learning abil-
ity and family environments of students. They have paid little attention to the effect of regional characteristics
that schools are located or school properties. Even studies considering those factors are often limited because
their analyses are typically based on the macro-scale units which are not suited to small variations. There-
fore, they cannot reveal the spatial variation of influential factors on the educational achievement which is
heterogencous over regions. In this context, this study seeks to explore the spatial heterogeneity of influential
factors on the educational achievement, such as educational environment and regional characteristics based
on the school units at the micro-level using the geographically weighted regression model (GWR). As a result

of empirical analysis, the local GWR considering the spatial heterogeneity explains the educational achieve-
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ment better than the general OLS model, and the high school focused model shows higher performance than

the middle school focused model. Also, regarding influential factors, different sets of significant independent

variables are identified over space, and therefore a micro approach based on the school units could be useful.

This study allows us to identify local variable factors influencing the educational achievement at the micro-

level and provides a meaningful insight for the influence of individual school units.

Key Words : educational achievement, Geographically Weighted Regression(GWR), spatial dependency,

spatial heterogeneity, influential factors
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