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Aquifers Sustainability Assessment by
Integrated Groundwater Footprint Indicator

(Case Study: East Azerbaijan Province)
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Abstract

In arid and semi-arid regions with limited surface water
resources, the growth of different economic and social sectors
requires sustainable management of existing water resources,
especially groundwater resources. The Groundwater Footprint
Indicator is a useful tool for assessing the sustainable use of
groundwater resources and its associated ecosystem services.
In this study, the sustainable use of 27 alluvial aquifers in the
east of Urmia Lake at northwest of Iran has been investigated
by groundwater footprint indicator. In order to integrate
quantitative assessment along with the sustainability of water
quality for agricultural use, an integrated groundwater
footprint indicator based on GIS spatial analysis has been used
for assessment. This assessment will assist water sector
managers in adopting appropriate policies and measures for the
sustainable management of the aquifer system, especially for
the Urmia Lake basin, which has faced salting water problems
in the adjacent aquifers. The results show that 20 alluvial
aquifers have a GF/A greater than 1 and 7 alluvial aquifers
have a GF/A equal 1 and no alluvial aquifers have sustainable
use of groundwater resources. Also, 24 alluvial aquifers have
iGF/A greater than one and only three alluvial aquifers have
iGF/A equal one, indicating that most aquifers are
contaminated by saline water intrusion and excessive aquifer
withdrawal. As a result of the scenario of a 10% reduction in
agricultural consumption, the 14 aquifers shift to a quantity
sustainable use state. This scenario also contributes to the
improvement of the iGF indicator and shifts the 10 aquifers to
a quality sustainable state.
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Fig. 1- a- Groundwater level b- Cumulative volume of groundwater abstraction in Iranian aquifers
(Iranian Water Resources Management Organization, 2014)
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Table 1- Characteristics of the alluvial aquifers of the study area
axdllied g0 dilrio 8wl (5 yledul Wlasuive - Joua

Area

No. code Name aquifer (Km?) No. code Name aquifer Area (Km?)
1 3021A Bostanabad 137 15 3019A Tabriz 782.76
2 3021B Kord Kandi 68.68 16 3019B Tabriz ( Damaneh) 395.61
3 3022A Sarab 180 17 1107 Marand 517.121
4 3022B Asbfroshan 174.32 18 3025A Gamehchi 35
5 3016 Ajabshir 88.18 19 3025C Aggonbad 1.6
6 3017 Shiramin 18.11 20 3025B Saray 2.6
7 3024 Tasuj 213 21 1104A Ahar 52.46
8 3023 Shabstar-Sofian 480.154 22 1104B Varzagan 30.17
9 3018 Azarshahr 123.43 23 3015 Maragheh-Bonab 189.323
10 3020A Mehraban 101.161 24 1303B Mianeh 57.4
11 3020C Dozdozan 59.79 25 1303C Torkamanchali 29.2
12 3020B Bilaverdi 90.139 26 1303A Tarak 97.7
13 3019C Tabriz (Gori gol) 6 27 1105A Harzandat 44.84
14 1105B Hadishahr 43.29
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Fig. 4 — Hydrograph of alluvial aquifer Tasuj (Code 3024)
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