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This research aimed to develop a geospatial database to support biodiversity and ecosystem
conservation within the area of the Plant Genetic Conservation Project under the Royal Initiative of Her Royal
Highness Princess Maha Chakri Sirindhorn, located in Pa Phai sub-district, San Sai district, Chiang Mai. A
Participatory Action Research (PAR) approach was employed, involving multiple stakeholders and integrating
scientific and technological knowledge with local wisdom. The study focused on organizing a spatial
information system to assess the status, potential, and limitations of biological factors and to identify
indicators related to the stability of biodiversity and eco-cultural landscapes. Spatial data analysis revealed
that the headwater forest area of the Huai Jo Low Hill watershed had the potential to generate approximately
2.35x 10° m? yr' of streamflow annually and to contribute an estimated annual income of about 2,000,000
Baht to surrounding communities. The area also holds significant ecological value for conservation-based
recreation and research activities. However, the stability of biodiversity is threatened by intensive land use,
particularly forest product gathering influenced by the local belief that forest burning promotes plant
regrowth. Furthermore, unregulated recreational activities negatively affect the watershed’s ecological,
economic, social, and research functions, pushing the ecosystem toward a regression stage. To address these
challenges, conservation, restoration, and management strategies should be guided by the principles of
Integrated Watershed Management (IWM), including landscape zoning; for sustainable resource use;

designation of preservation and conservation-development zones, and enforcement of appropriate laws,
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regulations, and management measures. To support these efforts, three types of databases were developed:

(1) a GIS-based spatial database, (2) an information database, and (3) a Google Earth platform database

integrated with up-to-date satellite imagery. These tools facilitate effective communication of research

findings to communities, researchers, and administrative platforms at various levels.
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>  Collect and analyze habitat climate data
> Survey and analyze physical characteristic, plant

communities, and utilization activities

A. Action plans and

A

management for preserving

> Community mapping by drawing
1. Boundaries of watersheds and plant genetic reserves
2. Boundaries of plant communities and forest types.
» 3. Management and conservation areas such as cultural forests,

community forests

> Survey the project area with villagers or community leaders

biodiversity for the stability

of watershed ecosystems

Storage and analysis

of spatial data and

v

1. Climate and physical indexes

(1) Hydro-micro climate

(2)  Physical characteristics and watershed

i

! climate hydrology

(3)  Physical risk areas
Establish guidelines for the R
) Developing Assessment of status,

management of the Huai Jo 2. Biological indexes
Watershed for biodiversity management potential and > (1) Species and diversity of each plant
conservation and ecological guidelines limitations communities , regeneration assessment
balance (2)  Plant indexes

. Geographic (3)  Plant substitution capacity

1

1 . .

v |nformat|on database 3. Utilization and management indexes
B. Update the database by development (1) Income from forest harvesting /

collecting specific v

information to assess

operational feasibility

1. A complete database for developing new research, developing
teaching and learning, conservation and management

2. Techniques for using and updating the database

v

> Develop database structures and components of physical, ecological,

plant communities, and utilization

Frequency and concentration of

utilization
(2)  Community conservation area
(3)  Nature study area and boy scout camp
(@) Physical structure (firebreak/check

dams/fire areas)
<----

(5)  regulations and local agreement

Geographic information database of physical characteristics, ecosystems, plant communities and utilization activities

Physical characteristics

Forest types

Ecological conservation area

Streams capacity

Biological status

Soil erosion

Spatial problems/ situation

Record spatial data, including numerical data and spatial problem situation data

Analyze spatial data for management, including physical characteristics,
slopes, natural streams, forests, ecological reserves, soil series, land use, and

problem situations in the area, etc. Where all data are displayed on the map.

Overlay function: consider the linkage system between the potential and
constraints of the area to formulate a spatial action plan and develop local
agreements and biodiversity preservation activities plan in the Huai Jo

watershed and plant genetic conservation project areas

Figure 1 Research methodology
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Table 1 Effectiveness of potential Indicators at watershed level

Aspect of indicators Effective indicators
1. Biological value 1. five (5) categories of forest communities: deciduous dipterocarp regeneration forest,
1.1 Diversity of plant deciduous dipterocarp scrub forest, secondary mixed deciduous forest, lower mixed
community deciduous forest, and the transition zone between lower mixed deciduous forest and

deciduous dipterocarp forest

2. five (5) existing plant communities with pure stand species: iron wood forest, burmese
lacquer forest, Dipterocarpus alatus and sappanwood plant community nearby stream
with value plants i.e. rambeh, cinnamon, Salee Dong. Chok Tree and Dong Dam (rare
trees)

3. existing ecosystem of palustrine wetland — wetland forest subclass

4. herb community of 54 types of utilizing herb, especially simulative herb species

1.2 Watershed forest 1. 2.35 million cubic meters of annual water yield with Huai Jo reservoir capacity of 1.2 x 10° m®
value volume with 1 million cubic meters regulated to Huai Hug and Huai Kiang reservoirs on
downstream drought zone

2. three (3) main streams penetrating stream flow to Huai Jo reservoir all year round

1.3 Carbon storage a total of 190,380 tons of carbon storage above the soil surface provided by Banpong forest,
area with economic value equivalent to 92,728,715 Baht; higher average value of carbon storage
above soil surface in comparison to mixed deciduous forest and deciduous dipterocarp forest

in the northern region

1.4 Economic value economic values of non-timber forest collection of 9,567.56 Baht/household/year generated

by non-timber forest collection for Banpong villagers and their neighboring communities

15 Sodal and cultural  tradition of headwater zone conservation carried on annually by Banpong forest, such as Hua

values Pong forest spirit respecting and forest ordination ceremonies.
1.6 Learning and under the royal initiatives of former King Rama IX, 42 projects of physical and biological
research values resources biodiversity research and utilization, as well as establishment of nature study area

for youth in Chiang Mai province, and a recreation area for nature and wisdom learning

activities for aging society

2. Forest boundary and 1. forest area utilization for research and development based on the conditions set by the
utilization Forest Land Management Section, Office of Chiang Mai Provincial Forest.
2. no effect of land utilization in the surrounding areas of the project towards biodiversity of
Huai Jo upper Hill watershed, plant genetic conservation project for planting and housing
area expansion at the watershed level, including no land demarcation conflict of

community encroachment into the forest area.

3. On-site erosion lower-level on-site erosion volume at 354.06 tons/year or 0.035 ton/rai/year (watershed level)

4. Nutrient loss lower-level leaching of macronutrient volume for N-P-K at 25.89 tons yr? or 2.54 kgs rai! yr!
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source: Mingthipol et al. (2018)
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