Comparative evaluation of different methods for estimating
environmental flow in the Zayandehroud River with emphasis on the
Physical Habitat Simulation Model (PHABSIM)

ABSTRACT

Estimation of the aquatic ecosystems environmental flow is considered important factors to prevent the negative effects of
controlling and regulating surface flows on river habitats. The purpose of this research is to evaluate the environmental
flow of Zayandehroud river by the Physical Habitat Simulation method in comparison with Tennant and Range of
Variability Approach. The study area was determined from the Zayandehroud Dam downstream to the Gavkhuni Wetland
and was divided into 3 reaches, which includes 8 hydrometric stations. The flow statistical series used in this research was
collected from establishment year begining of hydrometric stations until the last year when data was available from Isfahan
Regional Water Department and then normalized and included in calculations. Also, by using average val
species according to the experts, the target species of this research were determined for the upstreal

environmental flow estimated the PHABSIM is 60%, the RVA is 49% and the tennant is 26% of
flow. The results show that the simultaneous use of the PHABSIM and RVA methods can prayide a
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EXTENDED ABSTRACT

Introduction
The Zayandehroud River, as one of the most important water resources in central Iran,
has been severely affected by human exploitation, climate change, and unsustainable
development in recent decades, and its base flow has decreased significantly in many time
periods. This decrease has not only affected the economic and social functions of the river, but
also seriously threatened the sustainability of aquatic habitats and its ecological structure. To
respond to this challenge, in this study, with a comparative approach, the performance of several
different methods of estimating environmental flow (including hydrological, hydraulic
methods, and the physical habitat simulation model) in a section of the Zayandeh iver is
evaluated.
Materials and Methods
Providing the minimum required environmental flow of the ue’River is
considered a requirement for which comprehensive and praCgal measures @easures must
be applied for its management and allocation. The study area i9gis study is #he distance from
the Zayandehroud Dam to the Gavkhuni Wetland and is divi i intervals and 8
hydrometric stations. The first station in this study'i the Sad-
station, which is the closest station to the Gavkigani We
station. In the present study, two hydrolo
comparison with the physical habitat simulatio evaluate the environmental flow.
Results

proposed by Tennant are either too con
resources management in dry seaspns. VA method was able to analyze the flow change
patterns and the level @i damage tg§ the ral regime of the Zayandehroud River with high
accuracy and pra/' ed refabively re le values for the environmental flow in different
months. Howevergihe RVA glethod lacks a direct assessment of the biological response of
species to flow and can ace more accurate ecological methods such as habitat simulation.
The physical habi ulation method, which was implemented in this study using
morphologicaf, , and biological data, was able to determine the biological value of
each flow scenari h high accuracy by considering the real ecological needs of target species
and anal habitat response to different flows. The output of this method has high
environm@validity and is very valuable for accurate management decisions.
Conclusion

According to the comparison of the methods carried out in this study, the estimated
environmental flow in the physical habitat simulation method is 60%, the RVA is 49%, and the
Tennant method is 26% of the average annual river flow, respectively.
The RVA and physical habitat simulation methods have both suggested relatively more
reasonable and feasible percentages than the Tennant method, which should be taken into
account by relevant managers and experts in allocating environmental rights, and it can be said
that these methods are capable of protecting the natural flow regime to maintain the ecological
values of the Zayandehroud River and establish favorable conditions for the survival of aquatic
species. Therefore, the aforementioned methods, considering their advantages and
disadvantages and appropriate to the conditions of each project, can be used in management




matters and executive plans of engineers and ecohydraulic specialists and help estimate a
desirable environmental flow range for the Zayandehroud River and consider it in river
management and restoration plans and projects.
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