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Abstract

Network Centric Anti-Poaching System (NCAPS) is a system for monitoring forest resources to
protect the area from illegal logging and wildlife following the measures from the Department of
National Parks, Wildlife and Plant Conservation that interception before illegal loggers succeed at
felling trees. The location of the camera trap in the system is installed based on threat factors from
smart patrolling. This study was applied the analysis hierarchy process (AHP) to determine weighted
scores of criteria and used a Geographic information system to analyze the suitability area for NCAPS
installation to prevent illegal logging at Khao Phanom Bencha National Park. There were 2 cases;
case 1 including distance from valuable tree, distance from public roads, distance from patrol road,
distance from guard unit, distance from community, distance from illegal logging case in the past,
cell phone signal strength coverage and slope; case 2 excepting cell phone signal strength coverage.
The result shows that the cell phone signal strength coverage was high impact criteria in case 1, and
distance from patrol road was high impact criteria in case 2. The most suitable area for NCAPS
installation is in the areas outside of the coverage of cell phone networks. This study will be used

to determine the location for NCAPS installation in other forest areas and to improve their system.

Keywords: Analysis hierarchy process (AHP); National park; Illegal logging; Camera trap; Geographic
information system; Network Centric Anti-Poaching System (NCAPS)
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Table 1 Criteria of the suitability analysis for NCAPS installation

Criteria Categories Suitable levels for NCAPS installation Rating
0-639 Very high 9
640 — 1278 High 7
Distance from valuable tree
1279 - 1917 Moderate 5
(m.)
1918 — 2556 Slight 3
2557 - 3195 Marginal 1
0 - 2000 Very high 9
2001 - 4000 High 7
Distance from public roads (m.) 4001 - 6000 Moderate 5
6001 — 8000 Slight 3
> 8001 Marginal 1
0-5 Very high 9
Distance from patrol road (m.) 5 - 10 Moderate 5
10 - 20 Marginal 1
0-750 Marginal 1
751 - 1500 Slight 3
Distance from guard unit (m.)
1501 - 2250 Moderate 5
2251 - 3000 High 7
0 - 3000 Very high 9
3001 — 5000 High 7
Distance from community (m.) 5001 — 7000 Moderate 5
7001 — 9000 Moderate 3
> 9001 Marginal 1
0 - 369 Very high 9
370 — 738 High 7
Distance from illegal logging
739 - 1107 Moderate 5
case in the past (m.)
1108 - 1476 Slight 3
1477 - 1845 Marginal 1
Cell phone signal strength > -100 Very high 9
coverage <-101 Marginal 1
<2 Very high 9
3_6 High 7
Slope (degree) 7-11 Moderate 5
12 -19 Slight 3
> 19 Marginal 1
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Criteria

Valuable tree ‘ Public roads

Patrol road ‘ Guard unit ‘ Community ‘

Ilegal logging case Cell phone signal

Slope

Reclassify

‘ Raster calculator

‘ Suitable location for NCAPS installation map ‘

in the past strength coverage

‘ AHP

‘ Weighted score

Figure 1 Research workflow
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Figure 2  Criteria map of the suitability analysis for NCAPS installation (A) Distance from valuable tree (B)

Distance from public roads (C) Distance from patrol road and (D) Distance from guard unit
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Table 2 Weight scores derived from AHP in case of 8 criteria

Total of Weight

Criteria C1 C2 C3 C4 C5 C6 C7 (8

Rows scores
Cc1 0.19 023 0.19 022 026 025 021 0.19 1.74 0.218
c2 0.05 0.05 0.05 0.05 0.5 0.06 0.04 0.10 0.45 0.056
c3 022 0.16 0.17 016 0.13 017 0.18 0.16 1.34 0.167
c4 0.04 0.06 0.06 0.05 0.09 0.08 0.04 0.05 0.47 0.058
c5 0.03 0.04 0.05 0.03 0.04 0.04 0.04 0.03 0.30 0.037
Cé 0.12 0.17 0.18 0.11 0.14 0.15 0.19 0.18 1.24 0.155
cr 028 024 025 028 021 019 022 023 1.90 0.238
C8 0.08 0.05 0.06 0.08 009 0.06 0.08 0.06 0.56 0.070
Total 1.00 1.00 100 1.00 1.00 100 1.00 1.00 8.00
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Table 3 Weight scores derived from AHP in case of 7 factors

Total of Weight

Criteria C1 c2 c3 c4 C5 Cé6 C8

Rows scores
c1 020 022 021 027 028 018 024 1.59 0.227
c2 0.11 007 0.07 009 0.09 0.09 0.10 0.62 0.089
C3 030 028 028 025 024 030 022 1.86 0.265
c4 0.05 009 010 009 0.10 0.10 0.07 0.59 0.084
C5 0.07 007 0.8 007 008 0.10 0.07 0.53 0.076
Cé 022 021 021 015 011 019 026 1.35 0.192
cs8 0.05 006 006 009 010 004 0.05 0.47 0.067
Total 1.00 100 1.00 100 1.00 1.00 1.00 7.00
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Figure 4  Suitable area map for NCAPS installation in Khao Phanom Bencha National Park (A) Case 1
(8 criteria) (B) and Case 2 (7 criteria)

Table 4 Suitable area level for NCAPS installation in Khao Phanom Bencha National Park

Suitable area for Area

NCAPS installation rai sg.km

Case 1 (8 criteria)

Highly 31.993 0.051
Moderately 4.483 0.007
Marginally 6.117 0.010
Case 2 (7 criteria)

Highly 1,428.101 2.285
Moderately 1,976.363 3.162
Marginally 1,210.245 1.936
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