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Integrated Water Resources Management of Minab Basin, Southern
Iran, Using Modified Sustainability Index
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Abstract

The catchment area of the Minab river basin and its main branches, as a part of Makren coast, southern
Iran, are one of the important areas for water resources planning and management. The aim of this
study was to set-up a comprehensive water resource planning and management model, involving
WEAP software, for the area. The area includes the Minab, Jeghine Toukahoor, Manoojan, Roodan,
Nodej, Dehkohan, Mosaferabad and Faryab Galashgerd. Two scenarios including: (RS) as the
reference scenario, and a conservative agricultural development (CAS) were implemented for the
future horizon of year 1410, using WEAP model. Then the outputs were evaluated using the
performance criteria including; volumetric reliability, reversibility, vulnerability and stability indices.
A 15-water year data (2000-2014) was used, 10 years of that for calibration purposes and the rest of 5
years data for verification. The values of evaluation indices, coefficient of determination and Nash-
Sutcliff coefficient, for calibration period were equal to 0.98, 0.97 for the Esteghlal dam volume and
0.98 and 0.98 for the hydrometric stations, and 0.90 and 0.86 for the groundwater aquifers,
respectively. On the other hand, for the verification period, the values of the above-mentioned indices
were equal to 0.98 and 0.98 for Esteghlal dam volume, 0.78 and 0.70 for hydrometric stations, and
0.97 and 0.88 for the groundwater aquifers, respectively. The above-mentioned index values indicate
that the modelling results are acceptable. Moreover, between the two considered scenarios, the
scenario of conservative agricultural development, with a sustainability index of 55.47%, has a higher
priority.

Keywords: Integrated management, Water resources, Minab river basin, Makren sustainability
Index, WEAP.
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Abstract

The catchment area of the Minab river basin and its main branches, as a
part of Makren coast, southern Iran, are one of the important areas for
water resources planning and management. The aim of this study was to
set-up a comprehensive water resource planning and management model,
involving WEAP software, for the area. The area includes the Minab,
Jeghine Toukahoor, Manoojan, Roodan, Nodej, Dehkohan, Mosaferabad
and Faryab Galashgerd. Two scenarios including: (RS) as the reference
scenario, and a conservative agricultural development (CAS) were
implemented for the future horizon of year 1410, using WEAP model.
Then the outputs were evaluated using the performance criteria including;
volumetric reliability, reversibility, vulnerability and stability indices. A
15-water year data (2000-2014) was used, 10 years of that for calibration
purposes and the rest of 5 years data for verification. The values of
evaluation indices, coefficient of determination and Nash-Sutcliff
coefficient, for calibration period were equal to 0.98, 0.97 for the
Esteghlal dam volume, 0.92, 0.89 for the hydrometric stations, and also
0.90, 0.86 for the groundwater aquifers, respectively. On the other hand,
for the verification period, the values of the above mentioned indices were
equal to 0.98, 0.98 for Esteghlal dam volume, 0.78, 0.70 for hydrometric
stations, and also 0.97, 0.88 for the groundwater aquifers, respectively.
The above mentioned index values indicate that the modelling results are
acceptable. Moreover, between the two considered scenarios, the scenario
of conservative agricultural development, with a sustainability index of
55.47%, has a higher priority.
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1.  Introduction

Integrated water resources planning and management is a collaborative system with the
participation of all stakeholders and decision makers taking into account all water resources
both surface and groundwater and water returns in quantitative and qualitative terms and all
uses, including drinking, agriculture, industry and the environment which is defined with the
goal of sustainable water resources development. The catchment area of the Minab and its
main branches are part of the Makran Coast, also its main areas are one of the important area
for planning and managing water resources due to the specific situation and circumstances.

2. Materials and Methods

The purpose of this study was to simulate and present a comprehensive water resources
planning and management model by WEAP software with objective function to maximize
needs in this area that includes the study areas of Minab, Jeghine-Tookahoor, Manoojan,
Roodan, Nodezh, Deh-Kohan, Mosafer-Abad and Faryab Glashgerd and then two scenarios: 1)
Reference Alternative (RS), 2) Conservative Agricultural Development (CAS) for the mid-term
future by 1410 using WEAP model outcomes and evaluating performance criteria including
volume reliability, resiliency and vulnerability and sustainability index in the usage part.

3. Results

The selected statistical period is considered in terms of the availability of all required data for
a period of 15 years from the water year 2001 to 2015; Ten years from this time interval, from
the water years of 2001 to 2010, for calibration, and for the other 5 years, from the water years
2011 to 2015, verification has been used. The values of evaluation indices, coefficient of
determination and Nash-Sutcliff coefficient, for calibration period were equal to 0.98, 0.97
for the Esteghlal dam volume, 0.92, 0.89 for the hydrometric stations, and also 0.90, 0.86 for
the groundwater aquifers, respectively. On the other hand, for the verification period, the
values of the above mentioned indices were equal to 0.98, 0.98 for Esteghlal dam volume, 0.78,
0.70 for hydrometric stations and also 0.97, 0.88 for the groundwater aquifers, respectively.

4. Discussion and Conclusion
The above mentioned index values indicate that the modelling results are acceptable.

Moreover, between the two considered scenarios, the scenario of conservative agricultural
development, with a sustainability index of 55.47%, has a higher priority.
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