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Abstract

The objective of this study was to analyze the fire risk areas of Kuan Kreng peat swamp during
a drought in the non-hunting area of Bo Lo and Thale Noi, specifically in Nakhon Si Thammarat
province. Decision based on the Analytic Hierarchy Process was applied with geographic information
system techniques (GIS-AHP) to generate a map of the fire risk areas in the Kuan Kreng peat swamp.
The study used various physical and environmental factors relating to peat fires. These factors can be
divided into 5 main categories, i.e. the aridity of the area, topography, economic and social facet,
human activities, and characteristics of the available combustible material. The study results found that
most of the Kuan Kreng peat swamp during the drought is at a high risk of fire, estimated to be 375.31
square kilometers or 53.28% of the study area. Critical areas include Hua Sai District, Cha Uat District,
and Chian Yai District with 107.73, 77.64, and 74.68 square kilometers, respectively. Most of these
areas are ecotones of peat swamp forests connected to agricultural areas which are constantly
undergoing development for agricultural preparation. Furthermore, these areas are often grassland,
and there is also some overlap between the agricultural areas and the areas dedicated to preservation.
This map can be used as a guideline for planning, monitoring, and preventing fires in Kuan Kreng peat

swamp forest preservation.

Keywords: fire risk areas during drought; Kuan Kreng peat swamp; GIS-AHP
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Table 1 Data of the factors/sub-factors and the results of AHP method for fire risk in study area

AHP AHP Rank/
Data of the factors/sub-factors GIS method and data sources
Weighting Rating

1. Drought 0.553 1 Kuan Kreng drought hazard
- High (CR =0.073) 1.023 map at scales 1: 50,000,
- Moderate 0.917 Khampeera (2017)

- Low 0.612

- Minimal-Null 0.306
2. Topography 0.230 2

(CR =0.073)

2.1 Land use/Land cover 0.419 1) Land use map 2018 from
- Glass land/Forest (CR=0.042) 0.386 Sentinel satellite image (2018);
- Agricultural 0.289 LANDSAT 8 satellite image
-Village/Community/Mixed 0.193 (2018); Google Earth satellite
orchard image (2017-18)

- Wetland, Swamp 0.096

22 Distance from agriculture 0.205 2) GIS buffering distance from
areas (CR=0.042) land use map 2018

- < 100 meter 0.189

- 100-200 meter 0.141

- 200-300 meter 0.094

- > 300 meter 0.047

2.3 Past flood events areas 0.148 3) Map overlay of all previous
- Flooded 2 5 years (CR =0.042) 0.034 floods during 2005-2017 (radar
- Flooded 2 3-4 years 0.068 satellite images) , GISTDA
- Flooded 2 1-2 years 0.102 (2018)

- Never flooded 0.136

2.4 Distance from village sites 0.101 4) GIS Euclidean allocation map

- < 1.5 kilometer (CR=0.042) 0.093 from the position of village sites
- 1.5-2.5 kilometer 0.069 at scales 1:50,000,

- 2.5-3.5 kilometer 0.046 SOUTHGIST, PSU (2017)

- > 3 kilometer 0.023
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Table 1 (Continued) Data of the factors/ sub-factors and the results of AHP method for fire risk in

study area
AHP AHP Rank/
Data of the factors/sub-factors GIS method and data sources
Weighting Rating
2.5 Distance from river/irrigation 0.091 5) GIS buffering distance map from
-> 1,000 meter (CR=0.042) 0.083 river/irrigation, Topographic maps
- 500-1,000 meter 0.062 (L7018) at scales 1:50,000, Royal
- 100-500 meter 0.042 Thai Survey Department (1999),
- < 100 meter 0.021 Google Earth satellite image
(2017-18)
2.6 Distance from road 0.071 6) GIS buffering distance map from
- <100 meter (CR =0.042) 0.066 road, Topographic maps (L7018),
- 100-500 meter 0.049 Royal Thai Survey Department
- 500-1,000 meter 0.033 (1999), Google Earth satellite
-> 1,000 meter 0.016 image (2017-18)
2.7 Distance from station of Non- 0.042 7) GIS Euclidean allocation map
hunting, Forest fire control (CR=0.042) from the position of station sites
- > 1.5 kilometer 0.038 of Non-hunting, Forest fire
- 1.0-1.5 kilometer 0.029 control, Protected Areas
- 0.5-1.0 kilometer 0.019 Regional Office 5 (Nakhon Si
- < 0.5 kilometer 0.010 Thammarat) (2018)
3. Economy and society 0.108 3
(CR =0.073)
3.1 The overlap areas of an 0.418 1) GIS overlay of map of agric. land
agricultural land and peat swamp | (CR = 0.046) reform and land use map 2018,
forest Agricultural Land Reform Nakhon
- Overlap areas 0.090 Si Thammarat Office at scales
- No overlap areas 0.045 1:4,000 (2018)
3.2 Agricultural during dry 0.369 2) GIS Euclidean allocation distance
season of the community (CR = 0.046) map from the basic information
- Every year 0.120 on village level, The Community
- Some year 0.080 Development Department (2018)
- Never 0.040
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Table 1 (Continued) Data of the factors/ sub-factors and the results of AHP method for fire risk in

study area
AHP AHP Rank/
Data of the factors/sub-factors GIS method and data sources
Weighting Rating
3.3 Economic of the community 0.118 3) GIS Euclidean allocation
(Occupation) (CR =0.046) distance map from the basic
- No occupation 0.038 information on village level, The
- Unstable occupation 0.026 Community Development
- Stable occupation 0.013 Department (2018)
3.4 Land property ownership 0.095 4) GIS Euclidean allocation
- No land workplace (CR =0.046) 0.031 distance map from the basic
- Land tenant 0.020 information on village level, The
- Land owner 0.010 Community Development
Department (2018)
4. Human activity 0.061 4
(CR =0.073)
4.1 Past Fire events 1.126 1) GIS Euclidean allocation
- Burned areas > 2 times (CR 0.206 distance map from the position
- Burned areas 2 times =0.0031) 0.137 of forest fires during 2006—2018,
- Burned areas 1 time 0.069 Protected Areas Regional Office
5 ( Nakhon Si Thammarat)
(2019)
4.2 The conservation network 0.364 2) GIS Euclidean allocation
activity of the community (CR distance map from the basic
- Never =0.0031) 0.067 information on village level, The
- Irregularly 0.044 Community Development
- Regularly 0.022 Department (2018)
4.3 The protected areas 0177 3) Map of the protected areas of
- Outside the protected areas (CR 0.022 Nakhon Si Thammarat,
- Inside the protected areas =0.0031) 0.011 Protected Areas Regional
Office 5 (Nakhon Si
Thammarat) (2018)
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Table 1 (Continued) Data of the factors/ sub-factors and the results of AHP method for fire risk in

study area
AHP AHP Rank/
Data of the factors/sub-factors GIS method and data sources
Weighting Rating
5. Fire Fuels characteristics (Top 0.048 5
soil surface) (CR =0.073)
5.1 Fuel moisture content 0.581 1) GIS map from fuel data during
-<15% (CR 0.112 2008- 2014, Protected Areas
-15-37 % =0.0032) 0.084 Regional Office 5 (Nakhon Si
-37-70 % 0.056 Thammarat) (2018)
->70% 0.028
5.2 Type of the fuels 0.309 2) GIS land use map 2018
- Glass land (CR 0.059
- Forest land (i.e. dense =0.0032) 0.045
evergreen forest, swamp forest)
- Agricultural land (i.e. oil palm, 0.030
rice paddy, para rubber)
- Mixed perennial land (i.e. mixed 0.015
orchard, casuarina, coconut)
5.3 Fuels total volume 0.110 3) GIS Euclidean allocation
-> 3,000 ton/rai (CR =0.0032) 0.016 distance map from the basic
- 2,000-3,000 ton/rai 0.011 information on village level, The
- < 1,000 ton/rai 0.005 Community Development
Department (2018)
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Table 2 Classification of the natural breaks to

fire risk map
Classes Values
High risk 2.04102 - 2.71195

Moderate risk

1.62488 - 2.04101

Low risk

1.18325 - 1.62487

Minimal risk - Null

0.54629 - 1.18324

Table 3 Error matrix and accuracy statistics of the fire risk map derived from GIS-AHP analysis

Reference data User’s
% Areas accuracy
2 Risk of fire No risk of fire Total
S (%)
©
;:3 Risk of fire 22 3 25 88.0
(2]
§ No risk of fire 4 21 25 84.0
Total 26 24 50
Producer’s accuracy (%) 84.6 87.5

Overall classification accuracy = 86 %

Overall kappa statistics = 72 %
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