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Identification of drought risk areas using a Geographical Information System with Analytic Hierarchy
Process to effectively plan for preventing industrial crops damage in Na Sai sub-district, Li district,

Lamphun province.
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Abstract

Climate change and land use/cover change are important factors affecting environmental

changes and important geological processes. This study aims to use geographic information system (GIS)
and a hierarchical analysis process to identify drought-prone areas and propose measures to mitigate the
impact on agricultural crops in Nasai sub-district, Li district, Lamphun province. The study investigated
factors that contribute to drought hazards and identified their level of importance using a hierarchical
analysis process. The results showed that Nasai sub-district has the highest area at risk of drought, covering
1.66 square kilometers (0.84%), with most of the risk located in the southern part of the area. The area
consists of forestland (64.29%), community and built-up areas (12.95%), agricultural land (11.20%), rice fields
(9.63%), and orchards, fruit trees, and garden plants (1.92%). The area has a slope of between 15-30%. The
most influential factor contributing to the level of drought risk is the average annual rainfall, which is less
than 1,000 millimeters, followed by the number of days of rainfall, which is less than 60 days per year with
weights of 0.27 and 0.22, respectively, other factors related to underground water supply rates of 2-10
cubic meters per hour, distance from water sources or irrigation areas of less than 1,000 meters, and land

use factors in the area are also relevant. The majority of the land use is forest at 87.28 square kilometers
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(43.80%), followed by agricultural land at 46.79 square kilometers (23.48%). The crops most affected by
drought in the area are plantation crops, which occupy an area of 4.04 square kilometers (11.20%), followed
by rice cultivation at 3.47 square kilometers (9.63%), and perennial crops, fruit trees, and horticulture crops
at 0.69 square kilometers (1.92%).The guidelines for mitigating the impact on the agricultural economy can
be divided into three stages: the emergency stage, which involves increasing the amount of water storage
and selecting suitable areas for cultivation; the mid-term stage, which involves managing water resources
and using irrigation technologies that meet the water requirements of the crops, as well as emphasizing the
cultivation of crops with low water requirements but high profits, and the long-term stage, which involves
planning for drought prevention and promoting conservation measures for soil and water based on the

slope of the land.

Keywords: Drought, Geographical Information System, Analytic Hierarchy Process
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