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Abstract

This study aimed to investigate land cover changes and their ecological
implications within the Phaya Kham irrigation area in Chiang Mai and Lamphun provinces
over a 30-year period (1996-2026). Geographic Information System (GIS) and Landsat 5 and
Landsat 9 satellite imagery were employed to classify land cover using supervised
classification with the Maximum Likelihood Classifier (MLC). Five land cover categories were
identified: urban and built-up areas, water bodies, wetlands, bare land, and agricultural
land.

The classification results demonstrated high reliability. The 1996 classification
achieved an overall accuracy of 91.30% with a Kappa coefficient of 0.83, whereas the 2026
classification yielded an overall accuracy of 87.09% with a Kappa coefficient of 0.82. The
most prominent change was the substantial expansion of urban and built-up areas, which
increased by 514.6%, from 2,190.10 rai to 13,461.06 rai. In contrast, wetlands declined
dramatically by 79.6%, decreasing from 14,856.96 rai to 3,033.68 rai. Although the net
change in agricultural land was relatively small, with a decrease of only 0.349%, considerable
internal transitions were observed, particularly the conversion of agricultural and former
wetland areas into urban land uses.

These findings reveal a significant landscape transformation from a traditional
irrigation-based agricultural system toward an increasingly urbanized environment. Such
changes have contributed to the loss of natural water retention areas and the degradation
of ecosystem services associated with the Muang Fai irrigation system. The study suggests
that the Muang Fai system should be reconsidered as a form of Blue-Green Infrastructure
that contributes not only to water management but also to flood mitigation, biodiversity
conservation, and the enhancement of urban resilience. These insights provide important
implications for sustainable urban planning and climate adaptation strategies in rapidly

urbanizing regions.

Keywords: land cover change, Muang Fai irrigation system, Geographic Information System

(GIS), blue-green infrastructure, urban resilience
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