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Abstract

This research employed a mixed-methods design with the objective of conducting an integrated
analysis of vegetation index changes derived from Sentinel-2 imagery, in conjunction with a risk assessment
of archaeological sites and multidimensional factor analysis encompassing legal, physical, and social
dimensions within the Phu Phrabat Historical Park area, Udon Thani. The study was conducted from June to
December 2025 (B.E. 2568). Research instruments included: (1) SNAP software, (2) a risk assessment form, (3)
a field survey form, and (4) a semi-structured interview protocol. Quantitative survey data were analysed
using Factor Analysis, while qualitative data were examined through Content Analysis. The findings revealed
that, based on Sentinel-2 imagery analysis, 28 archaeological sites open to tourists experienced a decline in
surrounding vegetation index values following their inscription as a World Heritage site. The levels of decline
were classified as follows: very high (16 sites), high (5 sites), moderate (4 sites), low (2 sites), and very low (1
site). Regarding factors influencing vegetation index changes, three key dimensions were identified. First, in
the legal dimension, the Ancient Monuments Act (No. 2), B.E. 2535 (1992), does not adequately address
environmental issues; therefore, an amendment to Chapter 1, Section 14 is recommended to prohibit
activities or behaviours causing environmental damage around archaeological sites. Second, in the physical
dimension, the predominance of sandy loam soils and sedimentary rock affects vegetation growth capacity,
contributing to reduced vegetation index values. Third, in the social dimension, increased tourism activities
following World Heritage designation, along with community resource utilisation, have led to a downward

trend in vegetation index values.

Keywords: Sentinel-2 Satellite Imagery / Vegetation Index / SNAP Software / Phu Phra Bat / Participatory
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