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Abstract
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We present the first dark sky map of Thailand to characterize and promote
dark sky tourism, with a focus on Chiang Rai province. Using calibrated zenith artificial
night sky brightness data from 2012 to 2023, we analyzed sky quality across Thailand
and compared it with data from the UK, Chile, and Botswana. We classified sky
brightness into 14 categories and defined “potential dark sky areas” as those in classes
1-9, where the Milky Way remains visible to the naked eye. All 77 provinces of Thailand
were assessed and ranked by the extent of their potential dark sky areas to support
the development of astro-tourism. Chiang Rai ranked 12th nationally, indicating strong
potential for dark sky tourism initiatives. To compare to other countries where different
dark sky reservation policies including the UK (as a long-established developed country
with a dark sky conservation policy), Chile (where major international observatories are
located), and Botswana (in a region of southern Africa where countries are exposed to
the least light pollution in the world, the influencing factors such as population, GDP,
inflation, unemployment, time, and country were modeled using machine learning
methods. A Decision Tree model yielded the best prediction accuracy (relative error:
0.4% + 0.3%). Risk analysis suggests that Thailand’s potential dark sky areas could
vanish entirely by 2068 without conservation measures. Since 2012, pristine skies in
Thailand have declined by 15.4%, while the UK has seen a slight increase (+0.8%),
Botswana has remained stable (-0.7%), and Chile has declined by 5.3%. As of 2023,
60% of Thai residents are no longer able to see the Milky Way, and over 20% live
under excessive nighttime light intensities incompatible with natural dark adaptation.
These results highlight the urgent need for protection and positioning of dark sky areas

as valuable assets for sustainable tourism and environmental stewardship.
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