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Abstract

In this research, the sustainability status of groundwater
resources management has been assessed for 184 aquifers in
the Central Plateau Basin of Iran based on four quantitative
indicators which were implementable according to the
available data. For this purpose, monthly quantity and quality
observation data of groundwater resources, mean recharge
rate, the pumping rate of exploitation wells, streamflow of
hydrometric stations, and demographic information were used.
The indicators used in this research included the integrated
groundwater footprint (environmental dimension), population
density at the aquifer level (social dimension), the percentage
of groundwater used for agricultural and industrial sectors
(economic dimension), and the density of observation wells
(institutional dimension), which were calculated for all
aquifers from 2000 to 2016. According to the calculated values
of four indicators, aquifers were ranked by the PROMETHEE
Il technique and pairwise comparison of indicators. The results
of this research showed that the sustainable management of
groundwater resources in the Central Plateau of Iran,
especially in the vicinity of the megacities, is relatively weak
due to higher population density, less exploitation of
groundwater resources for agriculture and industry, poor
groundwater monitoring network, drastic groundwater level
drop, and inappropriate quality of groundwater. The results
indicated that 14.1% of the studied aquifers exhibited good
sustainability, while 32.6% indicated poor sustainability. The
results of this research are important to identify and prioritize
the aquifers that need to adopt new or revised policies to
achieve sustainability in the exploitation of these valuable
resources.

Keywords: Integrated Assessment Index, Sustainability of
Water Resources, Central Plateau Aquifers, Multi-Criteria
Decision-Making Technique.
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No Second Order Area
Basin (km?)
1 Namak Lake 93,410
2 Ghavkhoni 41,778
3 Tashk-Bakhtegan 31,578
and Maharloo
4 Abarkuh-Sirjan 57,225
5 Hamun-e Jaz 69,417
Murian
6 Kavir-e Lut 206,242
7 Kavir-e Markazi 226,610
8 Kavir-e Siah Kuh 48,980
9 Kavir-e Daranjir 50,509

Fig. 1- Location of the Central Plateau Basin in the Iran, the second order basins included in this basin, and
the 184 aquifers considered in this study
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Fig. 2- Average annual recharge values of groundwater resources (a), Changes in Groundwater Level (b),
Electrical Conductivity in Groundwater (c), Contribution of Groundwater in Surface (river) Flow (d),
Number of Observation Wells (e), Resident Population (f), Consumption Volume of Groundwater Resources
for the Industry (g) and Consumption VVolume of Groundwater Resources for the Agriculture (h) in 184
studied aquifers in the central plateau basin of Iran. Note; The source of data opresented in part f is the
Iran’s Statistics Center (Census report, 2016-2017) and for other parts are the Iran’s Water Resources
Management Company (2000-2016)
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Fig. 3- Spatial distribution of the values obtained for the Environmental (a), Social (b), Economic (c) and
Institutional (d) indicators in the 184 aquifers studied in the Central Plateau Basin of Iran
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Fig. 4- Spatial distribution of sustainable management index values for groundwater resources (® value) for
184 aquifers considered in the Central Plateau Basin with applying the same weights for the four
investigated indicators
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