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 This study examined the effectiveness of Participatory Geographic Information System (PGIS) 

and its application, which supports the co-management of protected areas through local land use planning.  

To achieve this end, the dissertation set up the following three objectives: 1) study the social situations 

and land use patterns of highland communities in northern Thailand, 2) evaluate the PGIS process to 

improve methods of local land use planning with PGIS in the protected area, 3) broaden the scope of 

PGIS for the adaptation strategy of the local community to disaster-prone situations. 

This study is based on an action research or Participatory Research Methods.  PGIS proved to 

be functional, especially in the process of special use zone demarcation under the Joint Management of 

Protected Areas (JoMPA) Project in Doi Phu Kha National Park, Thailand.  The process of PGIS 

application comprised four steps: 1) preparation, 2) surveying, 3) negotiation, and 4) monitoring and 

adaptation.  These steps are based on collaborative operations among stakeholders in the local area, 

leading them to establish effective co-management of resources and the natural environment. 

 The framework of the PGIS application is discussed here concerning the development of a 

conservation policy in Thailand, the concept of the co-management approach, the significance of PGIS in 

a geographic context, and the progress of PGIS approach in Thailand.  Discussions suggested that 

Thailand still faces forest management problems and has not yet established the basic guidelines of 

practical operations to solve these problems.  The co-management concept may be a promising approach 

leading to efficient environmental-management or sustainable resource development.  It serves to 

identify and solve constraints through a multi-perspective approach to improve sustainability in a 

protected area.  This approach includes the scope of a spatial solution focusing on the relationship 

between human activities and environmental conditions in a specific area. 

 To propose better practical guidelines, first, agricultural land use patterns and the social 

situations of highland communities in northern Thailand were analyzed in three cases of hill tribe 

communities: Huai Win, Pang Yang, and Maneepluek 1.  The traditional land use patterns of hill tribe 

communities are characterized by nature-based subsistence agriculture or long-fallow cultivation with 

family labor and low cost investment.  Presently, land use patterns have been modernized into 

commercially intensive ones such as short-fallow cultivation or annual cropping because of increase in 

population, the introduction of commercial crops, more convenient transportation, and support from both 



 

 

governmental and non-governmental organizations. 

 Second, for the evaluation of PGIS, the process of special use zone demarcation in JoMPA 

project was investigated, focusing on the role of PGIS in local land use planning.  The level of efficiency 

in the demarcation process was affected by the land use patterns as follows.  Huai Win Community, a 

subsistence cultivation community, was characterized by a simple land use pattern.  Its demarcation 

process was most efficient with the application of minimal land use regulations.  In the case of Pang 

Yang Community, a semi-commercial cultivation community, they faced some difficulties with the 

demarcation process.  This resulted in complex land use regulations, thereby leading to limited 

efficiency of the process.  Maneepleuk 1 Community, a commercial cultivation community, had the most 

intensive agricultural system and made the most complex land use regulations.  Hence, the demarcation 

process of this community was the least efficient among the three cases. 

 The efficiency of the PGIS application also represented a reliable display of both spatial 

properties of geographical conditions and the indigenous spatial knowledge of local people.  The latter 

was visualized as mental maps and displayed with geo-spatial information management tools (GIMTs).  

The output of the GIMTs allowed all stakeholders to construct shared comprehension in spatial 

dimensions and supported collaborative decision-making and planning for the co-management of local 

resources and the environment.  The GIMTs, comprising geo-information acquisition and analysis tools, 

are identified as the key tools of PGIS.  They are used mainly as participatory and interactive tools for 

communication and decision-making in collaborative planning and public meetings.  The results of this 

implementation indicated that villagers were able to clearly understand the boundaries of land use areas 

and community regulations in order to facilitate practical co-management of land use by all local 

stakeholders. 

 In addition, this study evaluated the intensities of participation in three viewpoints: facilitation, 

mediation, and empowerment.  This integrated approach, including participatory local land use planning 

with PGIS, is useful to identify problems in protected areas as well as to develop strategies and solutions 

in partnership with local communities and external stakeholders, which together lead to a co-management 

approach for the protected area. 

 Finally, the adaption strategy of a local community was studied to broaden the scope of PGIS, 

the case of Pang Yang Community.  Pang Yang has continuously adapted itself to the impacts of 

environmental changes and socio-economic situations, representing a successful case of community land 

use management.  Its vulnerability and adaptive capacity were examined to understand the implications 

of environmental changes, focusing on the perceived impacts of climatic changes.  PGIS, which 

supported the process of local land use planning in the JoMPA project, has contributed to the 

implementation of a framework of dialogue for the promotion of their adaptive strategy, such as the 

introduction of diversified farming on terraced paddy fields.  This suggests that PGIS has achieved 

long-lasting effects, especially through capacity building and community reinforcement, in the dynamic 

phase of adaptation to changing situations, maintaining a balance between local livelihoods and 

biodiversity through a co-management approach. 
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