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ABSTRACT

Past forest declines has been attributed to various factors, which can be either physical or
socio-economic in nature. The objectives of this study were to analyze the factors influencing the
encroachment at the Phu Koh-Phu Kratae wildlife sanctuary, Loei province and to analyze the areas
at risk for encroachment. Using the Analytic Hierarchy Process (AHP), a suitability score was given
based on the feedback of the chief of wildlife sanctuary, and was analyzed in conjunction with the
Geographic Information System (GIS). The results indicated that the factors most probably responsible
for the encroachments the sanctuary and a surrounding area of 3 kilometers from boundary of the
sanctuary, were the distance from the village, distance from the roads, distance from the stream,
slope, distance from the wildlife sanctuary protection unit, soil series, and elevation, with a
weighted score of 0.24, 0.23, 0.19, 0.12, 0.08, 0.08, and 0.06, respectively. The risk level of
encroachment was divided into 4 groups as high, moderate, low, and very low covering 40.40,
46.48, 13.05 and 0.07 % of the total area, respectively. In addition, high risk areas were located at

Si Than, Kaeng Si Phum, Huai Som, and Huai Si Siat sub-districts. By overlaying the areas under risk of
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encroachment with 42 points of cases registered in the forest, we determined that the areas with high,
moderate, and low levels of encroachment coincided with 40.48, 50.00 and 9.52 % of all forest
cases, respectively. The results of this study could be utilized for planning the management of Phu
Koh-Phu Kratae wildlife sanctuary. Additionally, it could be used to make protection plans,

especially in high encroachment risk areas.
Keywords: Geographic information system, Encroachment risk area, Analytic hierarchy process.
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Table 1 Factors and weighted scores of areas under risk of encroachment.

Factors Category Weighted Score References
1. Elevation (m.MSL) 240-340 5 (Jakjum, 2004, Praphai, 2008)
341-440 4
441-540 3
541-640 2
>640 1
2. Slope (%) 0-8 5 (Prapha, 2008)
9-16 a
17-35 3
36-60 2
>60 1
3. Distance from 0-2 5 (Jakjum, 2004; Praphai, 2008)
villages (km) 2.1-4 4
4.1-6 3
6.1-8 2
>8 1
4. Distance from 0-1 5 (Jakjum, 2004; Praphai, 2008)
roads (km) 1.1-2 4
2.1-3 3
3.1-4 2
>4 1
5. Distance from 0-1 5 (Praphai, 2008)
stream (km) 1.1-2 4
2.1-3 3
3.1-4 2
>4 1
6. Distance from 0-2 1 (Sirilert, 2016; Sonsab, 2018)
wildlife sanctuary 2.1-4 2
protection 4.1-6 3
unit (km) 6.1-8 4
>8 5
7. Soil series Suitability for 1 (Morakotkheaw, 2008)
crops
unsuitability 0

for crops
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Table 2 Random Consistency Index: R.l.

N 1 2 3 4 5 6 7

RI 000 0.00 058 09 112 124 132

9 10 11 12 13 14 15

141 145 149 151 148 156 157 159

Source: Tansirikongkol (1999)
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Table 3 Weighted scores as derived from AHP.

Distance Distance Distance Distance from
Soil  Weight

Factors Elevaton Slope from from from  wildlife sanctuary
series score

villages  roads stream protection unit

Elevation 0.06 0.08 0.06 0.05 0.05 0.09 0.06  0.06
Slope 0.12 0.08 0.17 0.11 0.10 0.12 0.14 0.12
Distance from

0.20 0.19 0.19 0.34 0.29 0.23 0.22 0.24
villages
Distance from

0.22 0.25 0.22 0.18 0.33 0.21 0.22 0.23
roads
Distance from

0.19 0.21 0.19 0.17 0.14 0.21 0.20 0.19
stream
Distance from wildlife
sanctuary protection 0.11 0.11 0.05 0.06 0.04 0.06 0.09 0.08
unit
Soil series 0.10 0.08 0.10 0.09 0.06 0.08 0.08 0.08

Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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(c) Distance from stream

(e) Distance from wildlife sanctuary

protection unit

(¢) Elevation

Figure 1 Maps of factors affecting the extent to which an area is under risk of encroachment in the

Phu Koh-Phu Kratae wildlife sanctuary.
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Table 4 Areas under risk of encroachment at the Phu Koh-Phu Kratae wildlife sanctuary.

Phu Koh-Phu Kratae Wildlife

Phu Koh-Phu Kratae buffer zone

Risk Sanctuary and buffer zone
wildlife sanctuary area 3 kilometers
level 3 kilometers from boundary
Rai % Rai % Rai %

High 15,994.44 10.97 137,573.00 58.70 153,567.45 40.40
Medium 93,261.46 63.97 83,444.15 35.61 176,705.61 46.48
Low 36,513.92 25.05 13,105.82 5.59 49,619.74 13.05
Very low 19.95 0.01 232.69 0.10 252.63 0.07

Total 145,789.77 100.00 234,355.66 100.00 380,145.43 100.00
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Figure 2 Map of areas under risk of encroachment at the Phu Koh-Phu Kratae wildlife sanctuary.
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Table 5 Land use changes at the Phu Koh-Phu Kratae wildlife sanctuary during 2009-2019.

Phu Koh-Phu Kratae Wildlife
Phu Koh-Phu Kratae
Sanctuary and buffer zone
Land use type wildlife sanctuary boundary
3 kilometers from boundary

Rai % Rai %

Forest area => Agricultural

area 9,060.85 6.22 9,060.85 2.38

Forest area =>
Miscellaneous area 53.92 0.04 53.92 0.01

Forest area => Urban and

built-up area 68.53 0.05 68.53 0.02
Forest area => Water body 1,093.72 10.64 1,093.72 0.29
Remain as ever 135,512.75 92.95 369,868.45 97.30

Total 145,789.77 100.00 380,145.43 100.00

Legend

-
]
=
-
[
I

J0 NEEn

(a) Land use map in 2009 (b) Land use map in 2019

Figure 3 Land use maps in 2009 and 2019 at the Phu Koh-Phu Kratae wildlife sanctuary.
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Table 6 Encroachment risk and land use changes during 2019 at thr Phu Koh-Phu Kratae wildlife

sanctuary.

Land Risk area level

use High Medium low Very low Total

type Rai % Rai % Rai % Rai % Rai %
F=>A 2,692.33 89.06 6,261.52 87.72  107.00 92.67 0.00 0.00 9,060.85 88.17
F=>M 33.79 1.12 20.12 0.28 0.00 0.00 0.00 0.00 53.92 0.52
F=>U 46.45 1.54 22.08 0.31 0.00 0.00 0.00 0.00 68.53 0.67
F=>W 250.53 8.29 834.73 11.69 8.46 733 0.00 0.00 1,093.72 10.64

Total 3,023.10 100.00 7,138.45 100.00

115.46

100.00 0.00 0.00 10,277.02 100.00

Remark: F = Forest area, A = Agricultural area,

area, W = Water body
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