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Phuket Island is the most desired place for tourist destinations. Over 30 years,
Phuket Island has been continuously increased tourists and economic growth.
Currently, Phuket Island is facing water scarcity. Therefore, to simulate the land use
and land cover (LULC) trend and water yield estimation for balancing water supply
and demand for water resources management, particularly water scarcity, is necessary
and very important. The specific research objectives are (1) to assess LULC status and
its change between 2014 and 2019 and to simulate LULC data between 2020 and
2029, (2) to estimate water yield based on interpreted and simulated LULC data, (3) to
estimate water demand based on the water footprint assessment, and (4) to evaluate
water supply and demand balance between 2020 and 2029. The research
methodology consisted of six components: data collection and preparation, LULC
assessment and change detection, LULC simulation, water yield estimation, water
demand estimation, and water balance evaluation.

As the derived results, the top three most dominant LULC types in 2019 were
perennial trees and orchards (35.32%), urban and built-up area (27.13%), and evergreen
forests (14.20%). According to LULC change detection between 2014 and 2019, the
significantly increasing LULC types were urban and built-up areas and idle land, while
the significantly decreasing LULC types were perennial trees and orchards, and
evergreen forests. Likewise, the simulated LULC data between 2020 and 2029 showed
an increase in urban and built-up areas and idle land while decreasing perennial trees
and orchards, and evergreen forests. For water supply estimation between 2020 and
2029, under the dry year scenario, the annual water yield varied from 505.01 to 521.79

million m®. On the contrary, under the wet year scenario, the annual water yield varied
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from 1,225.48 to 1,242.08 million m?>. At the same time, the water demand under the
normal condition varied from 442.09 to 475.86 million m? while the water demand
under the new normal condition varied from 442.09 to 461.53 million m?. For annual
water balance evaluation with ecological water requirement consideration, it
discovered that water deficit every year under dry year scenarios with normal and new
normal conditions. However, the monthly water balance was a water deficit in the
summer seasons every year, both without and with ecological water requirement
consideration.

Consequently, it can be concluded that integrating remote sensing data with
advanced geospatial models can provide essential information to mitigate future water
scarcity in Phuket Island. Additionally, this study's conceptual framework and research
workflows can be used as a guideline for government agencies to examine the water

deficit in another area.
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