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Abstract  
One of the appropriate tools to understand the state of development in groundwater resources is to use the concept of vulnerability of 
groundwater resources. From a theoretical point of view, the concept of aquifer vulnerability is based on two types of special vulnerability 
and intrinsic vulnerability, which is defined based on hydrogeological characteristics and aquifer pollution. In this study, to assess the 
vulnerability of Sarkhoon aquifer in Hormozgan province, the Drastic vulnerability index was used to assess the inherent vulnerability and 
the GQI quality index was used to assess the specific vulnerability of the aquifer. The results of aquifer vulnerability classification showed 
that the intrinsic vulnerability index in the southern part of the aquifer has a high vulnerability and most of the aquifer range is in the medium 
vulnerability class. On the other hand, based on quality parameters in wells in the region, GQI index was measured and analyzed. The 
weighting of this index showed that the TDS parameter is the most important in groundwater resources. Qualitative zoning at the level of the 
Sarkhon aquifer indicates a decrease in the index and another expression is an increase in the concentration of solutes in the central parts and 
the outlet of the aquifer. Finally, by normalizing the two indicators of intrinsic aquifer vulnerability and special vulnerability, the Sarkhon 
aquifer vulnerability index was evaluated and calculated. Vulnerability index estimation showed that the level of vulnerability has increased 
in the aquifer outlet and this is also consistent with groundwater flow. In order to evaluate the accuracy of the total vulnerability index, the 
correlation of this index with nitrate concentration was used, which the results indicate a statistical accuracy of 72%.  

 
Keywords: GQI index, Intrinsic vulnerability, Specific vulnerability, TDS. 
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Figure 1. Stage of this study 
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Figure 2. Case study 
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Table 1. Introducing DRASTIC index parameters and their weighting (Aller et al, 1985) 

Depth G.W  

(m) 

Recharge  

(mm) 

Slope 

(%) 
Hydraulic  

conductivity  

(m/day) 

Aquifer media Vadose zone Soil 

C
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ss
 

R
an

k
 

C
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k
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R
an
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C
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R
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k
 

0.1-

1.5 10 0-50.8 1 0-2 10 
0.4-

4.1 
1 Volcanic rock 2 

Confining 

layer 
1 Gravel 10 

1.5-

4.6 
9 

50.8-

101.6 
3 2-6 9 

4.1-

12.3 
2 Silt 3 Clay/Silt 3 Sand 9 

4.6-

9.1 
7 

101.6-

177.8 
6 

6-

12 
5 

12.3-

28.7 
4 

Sandstone 

+shale 5 Shale 3 Pit 8 

9.1-

15.2 
5 

177.8-

254 
8 

12-

18 
3 28.7-

41 
6 Sandstone 6 limestone 3 Sandy loam 7 

15.2-

22.8 
3 >254 9 

> 

18 
1 41-82 8 Conglomerate 8 Sandstone 6 Loam sandy 6 

22.8-

30.4 
2     >82 10 

Sand and 

Gravel 
8 

Sand and 

Gravel 
8 Loam 5 

> 30.4 1       Basalt 9 Basalt 9 Silt-clay 4 
        Karst 10 

Sand and 

clay 
10 Clay loam 3 

            Impact clay 2 
            

Non 

infiltration 
1 

5 Weight 4 Weight 1 Weight 3 Weight 3 Weight 5 Weight 2 Weight 

  
Table 2. DRASTIC index classification based on vulnerability 

Class Classification Vulnerability Class Classification Vulnerability 

137-184 High vulnerability 46> Can be ignored 

>185 Very high vulnerability 47-92 Low vulnerability 
  93-136 Medium vulnerability 
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Figure 3. Vulnerability index parameters in Sarkhon aquifer 
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Table 3. Statistical analysis of groundwater quality parameters of the Sarkhon Aquifer 

Quality parameters 
S.T 

Na Mg Ca So4 Cl Hco3 pH TDS TH 

Unit ppm -- ppm 

Mean 16.8 6.5 7.4 5.7 21.9 2.8 7.8 1915.7 684.9 

Max 70 27 26 15 95 4 8 6906 2487 

Min 1.83 1.26 1.28 2.06 1.8 2.1 7.39 442 127 

SD 21.6 7.3 7.6 3.3 32.1 0.5 0.3 2126.8 722.4 

WHO standard 200 300 300 250 200 250 7.5* 600 500 

* Acidity does not have a specific standard and has a range for proper quality. But in this study in order to evaluate the need for a 7.5 fixed value. 
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Figure 4. Zoning of qualitative parameters in Sarkhon aquifer 
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Table 4. Zoning of the vulnerability index in the 

Sarkhon aquifer 
% Area (km2) Class Classification Vulnerability 

13 10 76-92 Low vulnerability 
70 53.1 93-136 Medium vulnerability 
17 12.8 137-159 High vulnerability 
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Figure 5. Index of inherent vulnerability of Sarkhon aquifer by drastic index 
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Table 5. Weight of GQI index parameters 

Quality parameters Na Mg Ca So4 Cl Hco3 pH TDS TH No3 

Weight 3.2 2.8 3.1 3.3 3.4 2.6 3 6.6 4.8 4.4 

  

  
Figure 6. Aquifer specific vulnerability index 
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Table 6. Zoning of the total vulnerability index in 

the Sarkhon aquifer 
% Area (km2) Classification Vulnerability 

52 39.6 Low vulnerability 
33 25.2 Medium vulnerability 
15 11 High vulnerability 
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Figure 7. Total vulnerability in Sarkhoon aquifer 

 

 
Figure 8. Zoning of nitrate in Sarkhon aquifer 
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