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Development of a Logistic Regression Model

for Analyzing Site Characteristics of Tombs
Surroundlng Expressway in Aerial Photographs
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ABSTRACT

The objectives of this study are to analyze the spatial site characteristics of existing tombs§
iand the change in the pattern of spatial distributions of tombs over time. The spatiali
‘distn'butions of tombs located in Honam province along the Honam expressway were
1nvest1gated by interpreting digital aerial photographs taken in two different points of t1me,§
‘1990 and 2000. According to the results of the study, the tombs newly observed in 2000 photos§
iwere located closer to roads and villages than those found in the photos of 1990. This is a§
jfinding indicating that the accessibility of tombs has been more important consideration ini
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heterrrﬂrﬁng the location of tomb sites. Also found were the gentle slopes of southern aspects§
ito be favored as tomb sites. Based on the data sets of tombs locations and their topographici
isite characteristics, the probability function of tombs appearance in the study area was den'ved%
;using the logistic regression analysis technique. As a result, tomb sites were classified asi
174.7% by logistic regression. All of six input factors (elevation, slope, aspect, distance from thei
:roads, the town and the stream, respectively) affected the probability of tombs appearancd

isigniﬁcantly.
§KE YWORDS : Roads, Tomb, Digital Aerial Photograph, Logistic Regression Analysis
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§TABLE 1. Independent variables for logistic regression model

Independent Variable Class/Quantitative Category Description
SLO 1 below 15%
SLOPE_C Class SLO 2 15-30%
SLO 3 above 30%
ASP 1 north
ASP 2 northeast
ASP 3 east
ASP 4 southeast
ASPECT_C Class ASP 5 south
ASP 6 southwest
ASP 7 west
ASP 8 northwest
ELE 1 below 50m
ELE 2 50-100m
ELEV_C Class ELE 3 100-150m
ELE 4 150-200m
ELE 5 above 200m
ROAD Quantitative - Distance from the roads
TOWN Quantitative - Distance from the town

WATER Quantitative

Distance form the stream
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TABLE 2. The change in the mean distance of tombs from roads and towns over time

Variable Group No Mean Std. Dev. Coeff. of Variation
Period 1 368 392.8 43791 111.479
ROAD
Period O 403 332.2 342.92 103.226
Period 1 368 631.0 327.64 51.926
TOWN
Period I 403 615.4 278.34 45.227

iTABLE 3. Results of testing null hypothesis: BETA=0

Test Chi—=Square Df Pr > ChiSq
Likelihood Ratio 679.8152 16 <.0001"

Score 609.9957 16 <.0001"

Wald 459.9605 16 <.0001"

‘*P—value is significant at the 0.05 level.
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ﬁ'ABLE 4. The results of significance test of variables using chi—square test

Effect Df Wald Chi—Square Pr > ChiSq
SLOPE_C 2 77.3658 <.0001°
ASPECT_C 7 286.2025 <.0001°
ELEV_C 4 43.6021 <.0001"

ROAD 1 9.8571 0.0017"

TOWN 1 11.8684 0.0006"
WATER 1 12.2590 0.0005"

*P—value is significant at the 0.05 level.
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iTABLE 5. The derived logistic regression model
Parameter(3) Category  Df Estimate Standard Error Chiy\éﬂﬂare Pr > ChiSqg
Intercept - 1 -0.1994 0.1805 1.2200 0.2694
SLOPE_C SLO 1 1 -0.5265 0.1147 21.0578 <.0001
SLO 2 1 0.7057 0.1054 44.8035 <.0001
ASP 1 1 -1.2346 0.1421 75.4587 <.0001
ASP 2 1 -1.2751 0.1628 61.3316 <.0001
ASP 3 1 0.9887 0.1356 53.2058 <.0001
ASPECT_C ASP 4 1 0.7637 0.1497 26.0371 <.0001
ASP 5 1 1.0431 0.1383 56.9053 <.0001
ASP 6 1 0.7988 0.1587 25.3471 <.0001
ASP 7 1 -0.6899 0.1383 24.8763 <.0001
ELE 1 1 -0.2855 0.1422 4.0300 0.0447
BLEV C ELE 2 1 0.2506 0.1127 4.9397 0.0262
ELE 3 1 0.4586 0.1185 14.9731 0.0001
ELE 4 1 0.6130 0.1466 17.4762 <.0001
ROAD - 1 -0.00047 0.000149 9.8571 0.0017
TOWN - 1 -0.00058 0.000169 11.8684 0.0006
WATER - 1 0.000278 0.000080 12.2590 0.0005
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%TABLE 6. Performance test for the model in classifying tomb sites at the probability level of 0.45

L Prediction o
Classification Tomb Non—tomb % matches
! Tomb 540 231 70.0
i Observation
‘ Non-tomb 278 962 716
Total - - 747
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