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Abstract

As the most valuable natural resources, protection and
management of groundwater is vital. One of the best ways to
protect groundwater resources is identifying the aquifer
vulnerable areas and monitoring groundwater quality spatial
variations. The spatial variation of the groundwater salinity,
has been evaluated in Malekan aquifer, introducing a new
method named GWQIs;, which has digitally integrated TDS,
Cl-/sum Anion, CI/ (HCOs + COs%), Na*/ (Na* + CI) and
Ca**/ (HCOs + S04%) ratios. Also, this paper presents the
vulnerability mapping of the coastal aquifer system using new
multi-criteria decision model of IDLRT. Five thematic layers
have been created to adopt the most indicative criteria for
investigating the groundwater degradation trends from
saltwater intrusion. These layers included the magnitude of
existing status of saltwater intrusion, Recharge (R), Level of
groundwater above the mean sea level (L), Distance from the
shore (D) and the aquifer saturated Thickness (T). The results
of sensitivity analysis, using both the map removal and single
parameter methods, indicated that the Recharge (R) has the
most significant impact on the vulnerability index. The
groundwater vulnerability map based on the IDLRT results,
indicated that about 22.15, 49.45 and 28.4 percent of Malekan
aquifer has very low, low and moderate vulnerability,
respectively. Based on the GWQIs) results, about 1.75, 4.25
and 62.4 km? of Malekan aquifer are extermly, highly and
moderately influenced by salinity, respectively. The results
revealed that the northwest part is the most affected zone by
salinity.
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Mean 7.82 2749.15 2184.16 183 7383 38457 889 53589 252 44107 5115
SD 0.45 2817.5 197433 15572 8571 51521 1137 16543 934  783.08  612.1
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Table 3- Rates and weights for different criteria and their influencing classes used for groundwater
vulnerability in the IDLRT model.
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GWQISI Distance from

Level of groundwater above

Thickness of

Parameter U] the shore (D) the mean sea level (L) Recharge (R) the aquifer (T) Rate
4-5 <300 <1 0-0.025 <5 10
3-4 300-650 1-3 0.025-0.05 5-15 8
Rang 2-3 650-1000 3-7 0.05- 0.075 15-30 5
1-2 1000-1500 7-10 0.075-1 30-40 3
0-1 >1500 >10 >1 >40 1
Weight 0.2 0.15 0.2 0.3 0.15 -

Table 4- Classes of groundwater vulnerability in the IDLRT model
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I (Very Low) 11 (Low) 111 (Moderate) 1V (High)
1-25 2.5-4 4-5.5 5.5-8

Vulnerability class V (Very high)

8-10

Vulnerability rang
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Table 6- Statistical summary of IDLRT model sensitivity analysis
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Map removal sensitivity analysis

Single parameter sensitivity

Theoretical analysis
Parameter weight % variation index Effective weight
Min Max  Mean SD Mean % Min Max Mean SD Mean %
| 20 0.00 1125 270 1.46 10.00 098 816 388 126 19.42
D 15 125 12,03 393 0.89 1457 061 3.00 184 0.36 9.18
L 20 0.00 1125 349 0.97 12.95 082 857 248 052 12.39
R 30 031 1527 13.08 2.39 48.47 429 1622 976 1.66 48.80
T 15 1.25 4,23 3.78 0.45 14.02 0.61 9.38 2.04 0.88 10.21
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