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Abstract

Thailand’s highland areas serve as important rice-producing zones for ethnic
communities that rely heavily on natural resources. However, current rice production systems
have caused environmental degradation, particularly soil and water deterioration, leading to
decreased yields and food insecurity. This research aimed to develop landscape management
approaches for highland rice production systems by integrating scientific knowledge with local
wisdom to promote land and resource use consistent with the area’s ecological potential.
The objectives were: (1) to develop rice cultivation methods suitable for highland ecosystems
with an emphasis on soil and water conservation (2) to design landscape management models
appropriate to the local context and (3) to propose policy recommendations for sustainable
management of rice cultivation and conservation areas. The study employed participatory
approaches, including spatial analysis of topography, soil, water and land use using
geoinformatics, experimental adjustments to rice cultivation systems (such as terracing and
alternate wetting and drying: AWD) and participatory landscape planning in two contexts as
paddy rice and tea—forest landscapes under the Highland Development Project Using Royal
Project System in Huai Kang Pla and Wa-wee in Chiang Rai Province.

The results revealed that integrating scientific and local knowledge in landscape-based
management effectively enhanced rice production efficiency in highland areas. Conversion of
steep slopes into terraced fields and the application of AWD in paddy systems significantly
reduced soil erosion and improved productivity. Soil erosion analysis using the USLE indicated
moderate to severe erosion (5-20 tons/rai/year) across 29.8% of agricultural land, primarily on
slopes exceeding 35%. Participatory planning based on these findings led to practical
landscape management plans. In 2025, 89 rai of steep lands were transformed to terraced
fields for cultivating robusta coffee with maize, fruit trees and local crops, while 6 rai of hillside
land were transformed into contour-bund paddies yielding 480 ke/rai, which was 180 kg/rai
higher than before. In lowland paddies, GPS Land Leveling improved field uniformity, enabling
the Sanpatongl variety to yield 920 kg/rai in the 2025 dry season.

The proposed ecological landscape approach integrates science, technology,
indigenous knowledge and community participation to achieve a balance among economic,
social and environmental dimensions. Slope terracing combined with vetiver grass reduced
soil loss by over 60%, increased soil moisture by 8-15%, and enhanced upland rice yields by
12-20%. Contour-bund paddy systems were suitable for gentle slopes (<12%) and improved
water retention. Integrating physical (terraces, bunds) and biological (vetiver grass, cover crops,
agroforestry) measures with continuous technological monitoring provides a key strategy for
soil and water conservation and strengthens the ecological sustainability of highland rice

production systems.
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