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The assessment ol groundwater vulnerability has become indispensable n the realm  of
hwidrogeologcal seience It plays a crucinl role in ussessmg, monitoring, conserving, and managing
groundwater resources, especially n the Jaffna penmsuly, where the water demand 1s mamnly
fulfilled hy groundwater which exists i a hydrogeologically sensitive setup, In tis siudy. a
modified DRASTIC model. one of the most aceurate uverlay and index methods, was employed for
the assessment of groundwater valnerability. This modilication considered the Tand use data from
the WaPor open access web portal consisting of remote sensing satellite data. thereby providing a
more relevant, updated, and accurate representation ol valnerability. The primary objective of this
study was to delineate suscephible zones for groundwater pollution withn the peninsula by
micgrating assessed hydrogeological layers or formutions within the GIS. Dunng the process, eight
parameters (depth to water, net recharge. aquifer medin, soil media, topography. impact of vadose
zone, hydraulic conductivity and land use) utihzed from temporal groundwater level luctuation
over ten years, borehole mformation of 102 wibewell consiructions and test pumping and land use
were manually evaluated accarding to a mting eniterion and developed raster layers within a GIS
dnuabase The raster layers were overlmd according to the weight allocanon and the groundwater
vulnerability mop was prepared. The resulung index map revealed a wide range of index values
(100 10 250), wiich were categonzed mio five distinet classes, namely very low, low, moderate,
migh. and very high. The vulnerability assessment of a region covering 1025 km?* classified 26% of
the arcu as moderate, 35% as high and 39% as very high vulnerability zones, Groundwaler recharge
s notbly heighiened in shallow karstic aquifers, particularly in Jaffna, Nallur, Karmveddi, and
Kopay, rendering these areas more susceptible to contamination, Soil textures, ranging from sandy
loam to Solodized Solonetz and Solon Chaks, play a crucial role in groundwater permeability.
oreay like Vadomarachchi and Pachchilupallni being more vulnerable to contumination due 1o easy
percolation The aguifer medin, pnmanly limestone formations, exhibit high permeability and karsa
features, mcreasing vulnerubility 1o contamination. Vanations in hydraulic conductivity, fla
wpagraphy nd diverse lind uses further contnbute 1o the region’s groundwumter vulnernbility
Urhamized areas. such as Jnlfna and Nullur. exhibit higher aquifer vulnerabihity. The model
validauon provides how accurately the simulated conditons mutch the ncwul condition of the
model arca and the ulumate step for ussessing the model accuracy. It demonstruted o strong
correlation between mitrute levels which were measured before und after the monsoons over 10
years and the resulting DRASTIC-LU index. This validation not only enhances the credibality of
the model but also underscores the practical utility of the assessment. The results of this
vulnerability assessment on groundwater contamination cun be used as a decision-making ol for
policymakers and local authorities i land use munagement and planning
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