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1- Vulnerability
2- Seawater intrusion
3- Up-coning
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4- Depth of aquifer, net recharge, aquifer media, soil media, topography, impact of vadose zone, hydraulic

conductivity (DRASTIC)
5- Aquifer vulnerability index (AVI)

6- Groundwater occurrence, aquifer hydraulic conductivity, depth of groundwater level, distance from the shore,
impact of existing status of seawater intrusion, aquifer thickness (GALDIT)

7 - Total dissolved solid (TDS)
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9- Type of aquifer, aquifer hydraulic conductivity, well density, groundwater level decline, bedrock topography,
impact of existing status of salt water up-coning , cross-resistance (TAWLBIC)

10- Groundwater modeling system (GMS)
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11- Modflow
12- Radial basis function (RBF)
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Abstract

Groundwater vulnerability is due to the inherent vulnerability and characteristics of the occurrence
of contaminating sources and human-induced pollution. Sixty four quality measuring wells, 20
observation wells and more than 28000 operating wells were sampled in order to provide vul-
nerability maps for 2004 and 2014. The essential factors of the inherent vulnerability included
hydraulic conductivity, aquifer type, distance from the coast, and aquifer thickness. Additional fac-
tors of specific vulnerability including well density, decline of groundwater level, relative impact
of seawater intrusion, condition of saltwater up-coning and hydraulic gradient were also used. The
results indicated that the quality of groundwater resources had declined from 2004 to 2014 accord-
ing to salinity criteria such as electrical indicated by an increase in conductivity (EC), sodium ab-
sorption ratio (SAR) and total dissolved solids (TDS). The land use factor was also used to prepare
modified vulnerability maps for the year through 2004-2014. The results indicated that while the
irrigated area had decreased by 8 percent during this period, the level in high-vulnerability areas
had increased, which may be surmised that an increase discharge rate and double-cropping had
caused degradation of the groundwater. The results showed that the mean correlation coefficient of
vulnerability to salinity classes with salinity criteria such as EC, TDS and SAR had improved in
2004 from 0.65 to 0.9, and in 2014 from (.78 to 0.87. Duo to the complexity of qualitative mod-
eling, solute transport and groundwater salinty, the modified vulnerability maps is a good tool to
predict the impending groundwater salinization.
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