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Abstract: Vulnerability of groundwater to pollution was investigated  for the optimum decision to provide the best options for stakeholders to 
use the suitable lands for plants and crop cover, in addition to establishing factories and industrial development areas based on the results of 
vulnerability maps.  The aim was to choose the best method of assessment groundwater vulnerability in Teeb area, Missan province, and 
south of Iraq. Two models DRASTIC and GOD of vulnerability maps are analyzed using GIS techniques. DRASTIC vulnerability index (DVI) is 
computed as the weighted sum overlay of the seven layers. The final result of DRASTIC map ranges from 60 to 139, which represent very low 
to medium while the GOD vulnerability Index (GVI) is based on three parameters. GVI ranges from 0 to 1. The output of GOD map ranges from 
0 to 0.6, which represent very low to high. The DRASTIC method includes three classes, for which the low class dominated most of the study 
area by 80.29% of the total area, while the GOD method represented four classes (very low, low, medium and high), the medium is the most 
prevalent in the study area with 54.12 % of the total area. Pearson correlation coefficient for DRASTIC and GOD were 73.05 and 49.79 per cent 
respectively. Therefore, the DRASTIC method is better for representing the vulnerability groundwater for contamination than the GOD method.
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The concept of the vulnerability of groundwater to 

contamination in its broader perspective indicates the extent 

to which the aquifer can be contaminated with pollutants on 

the earth's surface and arrival to the aquifer system 

(Agyemang 2017). If its arrival is easy, this indicates the high 

vulnerability of groundwater and on the contrary the low 

vulnerability indicates the difficulty of the arrival of pollutants 

due to the presence of natural factors provide relatively good 

protection. Groundwater as an important and supportive 

resource for surface water, which is declining due to high 

temperatures, increased evaporation rates in summer and 

reduced rainfall in winter, in addition to the policies of 

neighbor countries to construct dams on river sources, This 

in turn enhances the importance of groundwater and the 

ability to manage it in the best way. In recent decades, 

measures to protect this important resource through 

methods of assessing groundwater, are considered which in 

turn give optimal decision to decision makers on urbanization 

or the construction of sewage plants or agricultural land that 

would degrade the quality of groundwater. The assessment 

of groundwater vulnerabilities is carried out by Geographical 

Information System (GIS)-based qualitative methods, 

process-based methods and statistical methods. GIS-based 

qualitative methods include GOD, DRASTIC, SINTACS, 

EPIK, AVI, PI and GLA  In this study, qualitative methods .

such as DRASTIC and GOD are adopted (Ghazavi and 

Ebrahimi 2015). The study aim is to assess the groundwater 

vulnerability by choosing the best methods to be more 

realistic for management of the pollution of the area.

MATERIAL AND METHODS

Study area: The study area is located in the northeastern 

part of Missan Governorate, which constitutes an area 

estimated at 2450 km  out of the governorate's area of 16072 2

km . It represents the strategic depth of the Amara city, center 2

of Missan Governorate. It is bordered to the north-east by the 

Iranian mountains, to the west by the administrative borders 

of Ali-Gharbi district, and to the south by Hor Al-Sanaf 

between longitudinal-line (47 39 11″- 47 55 1″) and latitude-° ' ° '

line (32 29′ 47″- 31 58 16″).  Mostly, the study area is ° ° '

characterized by its plain nature and  the cultivated crops 

include wheat and barley based on economic return.  For 

irrigation depends on the rainwater of wet seasons and on the 

wells in the dry seasons. Despite the existence of two rivers, 

Teeb and Duriage rivers, the receding of waters level, 

especially in the summer the attention must be paid to assess 

the vulnerability of groundwater for optimal management.

DRASTIC and GOD which are used in this study to 

identify the most prone area to pollution and comparison 

between two methods to choose the best one in real 

representation of the area pollution represented by the nitrate 

concentration (Machdar et al 2018 and Oroji 2018).

Drastic method: This method adopts seven layers, each 

layer represents the first letter of it, and each layer has its own 


