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Abstract

Identifying areas with low water quality in addition to vulnerable zones is essential for developing optimal
plans to protect groundwater resources and control human activities in these regions. This study examines the
water quality as well as vulnerability of the Mashhad-Chenaran aquifer using the DRASTIC model and the
Groundwater Quality Index (GWQI). Water quality data from 35 wells in 2021 and 123 wells in 2001 were
analyzed. The DRASTIC model includes weighting and ranking of seven variables: aquifer depth, net recharge,
aquifer media, soil media, slope, impact of vadose zone, and hydraulic conductivity. Additionally, a modified
DRASTIC model incorporating land use was also evaluated. According to the results, the central parts of the
aquifer, including areas of Mashhad city and the northern parts of it, exhibit very high vulnerability classes,
covering about 15% of the study area, where industrial zones are located. In both models, the high vulnerability
class occupies the largest area, accounting for approximately 70% of the study region. Based on the
Groundwater Quality Index, water quality declined in 2021 compared to 2001, with most samples classified as
poor for drinking purposes. The southern parts of the study area (aquifer discharge) and the northern regions
exhibit poorer water quality compared to other areas.

Keywords: Aquifer pollution, Groundwater, Mashhad-Chenaran aquifer, Vulnerability, Water quality index
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