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Abstract

The primary objective of this study is to develop a hydro-
economic framework in Zayandehrud River Basin to optimize
allocation of water released from Zayandehrud dam to
downstream irrigation districts in order to maximize the
economic benefits from agricultural activities. To achieve this
goal, the existing agricultural activities in each irrigation
district were simulated by applying the Positive Mathematical
Programming (PMP) economic model. Coupling the
developed water allocation planning model of the basin
(MODSIM) with this economic model, the hydro-economic
framework was then generated. Calibration and convergence
of the models were performed by using the data from the base-
year (2014-2015). Results of employing the hydro-economic
framework in the management of water distribution revealed
significant changes in water-allocation priorities among
irrigation districts. For instance, allocation priorities of Neko-
Abad and Rudasht Irrigation districts which were respectively
first and fifth under the current conditions, have significantly
changed to fourth and second after employing the developed
hydro-economic framework. As a case study, the potential of
existing operating system in North Rudasht Irrigation District
to make an infrastructure for optimum water allocation by
using the hydro-economic framework, was investigated as a
representative of other irrigation districts in the basin. Results
of modeling the existing operating system of North Rudasht
Irrigation District showed an average and inadequate
performance in applying optimum water allocation with an
economic approach, especially in the middle and lower
sections.
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Fig. 1- Location of the six irrigation districts along Zayandehrud River
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Table 1- Structural and operational features of the six irrigation districts
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ID Farmland Conveyance System Main Canal (cms) operational management Efficiency (%)
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(ha) length type of Left Right Main Regulating Main Canal ( bbz%%e) als
(km) lining Branch Branch Structures Off-takes Operation
ID1 33000 95 Earthen 7 10 Check Check Manual 322
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Fig. 3- Priorities of water allocation to the Irrigation Districts (ID) for the base year
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Fig. 4- Priorities of water allocation within the Irrigation Districts (ID) after convergence of the economic
and hydrologic models
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Table 3- Net revenues obtained for the six Irrigation Districts before and after optimizing the current
cultivated area
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Revenue in the current conditions (Million Rials) 19822100 4875950 7675620 33877350 14967900 20526840
optimization ofthe current Netrevenueafter — ,,55/08) 5143090 7923010 35723670 16980090 21429180
cultivated area (Million Rials)
Table 4- Allocated water to the Irrigation Districts (MCM)
(2o a0 (y9abo) (5 el (SLaSud &y 20l 0313 Hamass Ol o —F Jgu
Neko- Released
Irrigation District (ID) Traditional Mahyar Rudasht Borkhar  Abshar Abad Water from
the Dam
Base Year 60 13 140.3 10.6 1175 168 509.4
Based on the
After Base Year’s 56.28 26 148.2 8.4 130.4 140.12 509.4
Converain Information
the Mogelg Based on the
Normal Year’s 78 67 153 90 156 223 767
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Fig. 5- Average calculated values of the adequacy, efficiency, and equity of water distribution within the
Rudasht main irrigation canal
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