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Application of Spatial Analysis Modeling to Evaluating Functional
Suitability of Forest Lands against Land Slide Hazards'
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ABSTRACT

The objective of this study is to develop a spatial analysis modeling technique to evaluate the functional
suitability of forest lands for land slide prevention. The functional suitability is classified into 3 categories
of high, medium and low according to the potential of land slide on forest lands. The potential of land
slide hazards is estimated using the measurements of 7 major site factors : slope, bed rock, soil depth,
shape of slope, forest type and D.B.H. class of trees. The analytic hierarchical process is applied to
determining the relative weight of site factors in estimating the potential of land slides. The spatial
analysis modeling starts building base layers for the 7 major site factors by 25m X 25m grid analysis or TIN
analysis, reclassifies them and produces new layers containing standardized attribute values, needed in
estimating land slide potential. To these attributes, applied is the weight for the corresponding site factor
to build the suitability classification map by map algebra analysis. Then, finally, cell-grouping operations
convert the suitability classification map to the land unit function map. The whole procedures of the
spatial analysis modeling are presented in this paper.
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Table 1. Sources of forest information.

Data type Theme Scale
Topography map
.. Vegetation map .
Digital map Land use map 1:25,000
Subcompartment map
Map Site characteristics map 1 : 25,000
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Figure 1. Functions for Continuous and discontinuous categorization.
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Figure 2. Map algebra analysis to produce a 25x25m cell-unit thematic map for forest functional suitability.
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Table 2. The weight and categorized values of the major site factors.
; Cat I
Evaluation atagory value Weight
factor 0 0.25 0.5 0.75 1
° — ain (X o
Slope 0 2= sin“( 40 X5 ) >40 0.401
{eneous metamorphic  metamorphic igneous
Bed rock sedimentary ( rairilte etc) (phylite, (gneiss, (porphyry, 0.256
£ ’ clayslate, etc) schist) andesite)
Soil depth ¢ 20cm 4= sin 2("%‘02(1 xZ) >100cm  0.145
Shape of slope concave - plane - convex 0.099
mixed, B : -
Forest type broad leaf coniferous bare land 0.042
DBH class large medium small seedling bard land 0.057
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Figure 3. The procedure for spatial analysis modeling.
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Figure 4. An algorithm to determine slopes(After
Burrough, P. A., 1986).

o2}t EMIH L A A4 7 dxd o
7+ o1¢17} Figure 54 A A=A}t &, Figure
5614 daHa) 2 AF D) AAtel A Frle A
HA dgddF-AA F-53F 1: 25,000 239 ¢
APAEZRE YA FHES F£351] Raster
g HEksly, 49 oA A9 AR
A71EAA AN [0~1] H=2 AEFE A=
olc}, Bdg Wyl o2 A AHA dddF-el
A FEFQ A ARE BAse] B4 9 w9t
9 715 AREE Y1 FAE7E Figure 59
(©) % (D, ez A 2 Ay 75 A5
T 9713 FA =7} Figure 59 () 2 (ol &
7+ vhelt gl

A _reciass
0-0.111

(b) DBH class

28 _recla

@

3 Komors

{d) Bed rock

(f) Shape of slope

Figure 5. Functional suitability distribution layers for major site factors of the study sites.
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Figure 6. An example of generating a forest function
map by grouping 25m X 25m cell units of
the suitability map.
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Figure 7. Functional suitability distribution map
for forest land slides.
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