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ABSTRACT

Background and Objectives: Illegal logging in protected forest areas is a significant problem that has a major
impact on biodiversity and the habitats of forest animals. The objective of this study was to analyze the factors
influencing illegal logging and assess the areas at risk of illegal logging in Mae Hong Son province, Thailand.
Methodology: The study used data on observed logging points in the period between 2020-2021, and employed
statistical modeling with eight environmental factors: elevation above sea level, slope, aspect, distance from rivers,
distance from roads, distance from villages, distance from patrol station units, and NDVI. The MaxEnt program
and geographic information system (GIS) were applied.

Main Results: The study found that the factors with the highest impact on illegal logging were elevation above sea
level, distance from roads, and slope. The statistically significant AUC was 0.805. The results indicated that the
area at low risk of illegal logging covered approximately 2,457,988.34 rai, accounting for 78.58% of the total area.
The moderately high-risk area covered 590,761.76 rai, accounting for 18.89%, and the high-risk area covered
79,127.48 rai, accounting for 2.53%.

Conclusion: The area with a high risk of illegal logging is an area near the road, with low slopes, and at an elevation
of 100 to 400 meters above mean sea level. These findings can be used as a tool for planning and implementing
measures to prevent and combat illegal logging in conservation areas. They can be applied to plan forest patrolling
operations based on the level of risk in each area, thus improving the effectiveness of conservation efforts in the
conservation areas.
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Figure 1 The location of study area in Maehongson province. It contains 1) Mae Yuam Fang Khwa Wildlife

Sanctuary (MYFK) 2) Doi Wiang La Wildlife Sanctuary (DWL) 3) Lum Nam Pai Wildlife Sanctuary (LNP)

4) San Pan Daen Wildlife Sanctuary (SPD) 5) Salawin Wildlife Sanctuary (SLW) 6) Tham Pla — Nam Tok Pha

Suea National Park (TP) 7) Nam Tok Mae Surin National Park (MSR) and 8) Salawin National Park (SWN)
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Table 1 Factors used to evaluate the risk areas of illegal logging.

Factors Unit Data source
Elevation meter USGS
Slope degree USGS
Aspect degree USGS
NDVI USGS
Distance from road meter DNP
Distance from stream meter DNP
Distance from village meter DNP
Distance from ranger station meter DNP
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Figure 2 The results of the jackknife test of variable importance in MaxEnt models for illegal logging case

in conservation areas, Maehongson province.
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Figure 3 Omission rates versus predicted area for a MaxEnt model of risk of illegal logging on conservation

areas, Machongson province.
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Figure 4 Results of area under the receiver operating characteristics curve (ROC - AUC) analyses for a

MaxEnt model of risk of illegal logging on conservation areas, Machongson province.

Table 2 Assessment of model validity using the Equal test sensitivity and specificity Logistic threshold.

Actual
Testing data
Positive Negative sum Accuracy (%)
Positive 66 18 84 78.57
Predicted

Negative 32 80 112 71.43
sum 98 98 196

Accuracy (%) 67.35 81.63 74.49
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Table 3 Level of risk area of illegal logging on conservation areas in Maehongson province.

Risk Area (Rai)
Conservation Areas Area (Rai)
Low Middle High
Lum Nam Pai WS 748,209.41 501,110.94  214,848.91 32,249.56
Salawin NP 460,006.36 340,085.98  98,889.27 21,031.11
Tampla-Namtok Phasuea NP 395,707.35 310,633.01 72,466.80 12,607.53
Salawin WS 599,783.49 545,578.72  46,045.04 8,159.73
Namtok Maesurin NP 266,567.78 224,122.10  40,092.42 2,353.26
Sanpandaen WS 176,908.12 139,773.90  35,563.77 1,570.45
Mae Yuam Fang Khwa WS 182,421.22 130,271.99  51,121.35 1,027.88
Doi Wiang La WS 298,273.85 266,411.70  31,734.19 127.95
Total 3,127,877.58 2,457,988.34 590,761.76 79,127.48
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Figure 5 Map of areas under risk of illegal logging on conservation areas in Maechongson province.
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