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Lineament Analysis in the Euiseong Area Using
Automatic Lineament Extraction Algorithm

Sang-Wan Kim*, Joong-Sun Won*, Won Kyun Kim* and Kyung Duck Min*

ABSTRACT : In this study, we have estimated lineaments in the Euiseong area, Kyungbuk Province, from Landsat TM
by applying the algorithm developed by Kim (1998) and Won et al. (1998) which can effectively reduce the look direc-
tion bias associated with the Sun's azimuth angle. Fractures over the study area were also mapped in the field at 57
selected sites to compare them with the results from the satellite image. The trends of lineaments estimated from the
Landsat TM images are characterized as N50°~70°W, NS~N10°W, and N10°~60°E trends. The spatial distribution of
lineaments is also studied using a circular grid (6.36 km radius, 9 km X 9 km node interval), and the results show that
the area can be divided into two domains: domain A in which NS~N20°E direction is dominant, and domain B in
which west-north-west direction is prominent. The trends of lineaments can also be classified into seven groups. Among
them, only C (N31°~48°E), D (N3°~31°E) and G (N43°W~EW) trends are found to be dominant based upon Donnelly's
nearest neighbor analysis and correlations of lineament densities. In the color composite image produced by overlaying
the lineament density map of these C-, D-, and G-trends, G-trend is shown to be developed in the whole study area
while the eastern part of the area is dominated by D-trend. C-trend develops extensively over the whole area except the
southeastern part. The orientation of fractures measured at 35 points in the field shows major trends of NS~N30°E, N
50°~80°W, and N8O°E~EW, which agree relatively well with the lincaments estimated from the satellite image. The rose
diagram analysis of field data shows that WNW-ESE trending discontinuities are developed in the whole area while
discontinuities of NS~N20’E are developed only in the eastern part, which also coincide with the result from the sa-
tellite image. The combined results of lineaments from the satellite image and fracture orientation of field data at 22
points including 18 minor faults in Sindong Group imply that the WNW-ESE trend is so prominent that Gumchun and
Gaum faults are possibly extended up to the lower Sindong Group in the study area.
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Fig. 1. Geologic map on top of true color composite image of Landsat TM over the Euiseong area (after KIGAM, 1996).
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Fig. 3. (a) binary image obtained by applying DSTA to Landsat TM data, and (b) the resulting lineament map of the study

area.
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Table 1. Summary of major trends of lineaments over the
study area.

Method Trends of Lineaments
Binary image N50°~80°W, N10°W~N10°E, N80°E~EW
Lineaments N50°~70°W, NS~N10°W, N10°~30°E,
N50°~60°E
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Fig. 5. Cross-plot of frequency versus length for linea-

ments in the study area.
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Table 2. Result of Donnelly's nearest neighbor (Donnelly, 1978) analysis in the study area.

Trend A (0~137) B (13°-42°) C (42°~59°) D (59-87) E (87~111°) F (111°~133) G (133°~180°)
N77°E~EW N48°~77°E N31°~48°E N3°~31°E N3°E~N21"W N21°~43°W N43°E~EW
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Se 9.161 2.642 3.778 2227 3.337 6.579 1.713
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Table 3. Correlation coefficients between significant lineament families.

Trend A B C D E F G
0°~13° 13°~42° 42°~59° 59°~87° 87°~111° 111°~133° 133°~180°
A 1.000
B 0.074 1.000
C 0.180 -0.135 1.000
D -0.085 0.040 -0.282 1.000
E -0.026 0.260 0.045 -0.224 1.000
F 0.106 0.066 0.110 0.053 -0.049 1.000
G ~0.195 0.105 0.125 —-0.266 0.589 -0.035 1.000
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Table 4. Summary of lineament analysis.

Trend No. of lineaments Length of linements
per grid per grid (km)
Min- Max- Mean Min- Max- Mean
imum  imum imum  imum
C 1.108 14.667 7.744 1.670 27303 14.312
D 4889 24324 14284 11.505 46.044 28268
G 8.556 28994 18.839 20.054 54.850 38.983
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Fig. 8. Color composite image by using lineament den-
sities of C, D and G trends.
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