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Improving the Slope Calculation Method for Evaluating the Feasibility
of the Land Development
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Abstract

Slope is one of the most important factor in land development permission standards. In guideline of "Land
Suitability Assessment; or Forest Land Conversion Standards, average slope can be measured using digital map
and GIS for target area. Inputs in slope calculation are 1/5,000 digital map of NGII(National Geographic Information
Institute) or digital information of Korea Land Information System. Many confusions occur in the field, as there is
no standard for slope calculation and are lots of slope calculation methods using contour lines or DEM derived from
them. Avoiding these confusions, this study was intended to propose a standardized method for slope calculation and
a selection method for a suitable resolution. In this study, using DEM of optimum grid size according to the
complexity of topography with finite difference method is suggested as improved slope calculation method, after
comparing several representative slope calculation methods.
Keywords : Slope, Forest Land Conversion, Land Suitability Assessment, DEM, Finite Difference Method
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(Seoul, 2016; Suwon, 2016).
H
tan(d) = 53] (1)

where d: slope, H: elevation difference between
contours, D: horizontal distance between contours.
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o-gslo] BALE ek W SE Eq. (2)7 #THKim
and Kang, 1993).

dH X1,
tan(S;) = ’ )

a;

where [;: length of contour line of an area ¢, dH:

contour interval according to the scale, «;: plane

size of a area i, S;: slope of a area i.

Eq. )& HAA S o= gdebd Eq. (3)3 2ol &

S >~
Al 4= 9

dH XL
A

tan(S) =
3)

where S: mean slope of the whole area, L: sum of
length of contour lines in the whole area, A:
horizontal size of the whole area.
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where S;: slope, A;: surface size, A,: orthogonal
projected size of A;.
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where S,: slope in horizontal direction, .S,: slope

0

tan(S,) = | €k

in vertical direction, dH: contour interval, H;: length

of a i'" horizontal line, V;: length of a 4™ vertical
line, h,;: number of contour lines intersecting with the

horizontal line H;, v;; number of contour lines

intersecting with the vertical line V.
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where S,,: mean slope, D: length of a lattice line
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tan S =tan(/S;+5;) (8)

where S: slope of a center grid, S,: slope of

direction, S :

east-west ,- slope of south-north

direction.
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where Z: elevation, D: size of a grid cell.



88 o]

Zi-1,j+1 Zi,j+1 Zi+1,j+1
Zi-1,j Zi,j Zi+1,j
Zi-1,j-1 Zi,j-1 Zi+1,i-1

Figure 1. Elevation Grid
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Figure 2. Inhomogeneous Topography
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Table 1. Optimum DEM Resolution (unit: m)
. Daejun- Suwon-
No. | Naju Keumsan Icheon Anheung
1 15.4 7.0 10.8 6.5
2 6.0 6.5 6.4 7.1
3 9.1 5.4 11.4 4.8
4 8.6 5.5 7.4 4.8
Mean 9.8 6.1 9.0

5.8

Figure 4. Daejun-Keumsan Area
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