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1- Adapted Ecological Hydraulic Radius Approach:
AEHRA

2- Habitat Suitability Index: HSI

3- Index of Biological Integrity: IBI
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1- Texas
2- Mesohabitat Simulation System
3- Physical HABitat SIMulation: PHABSIM
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Abstract

Investigation of ecological, hydrological and habitat suitability status of aquatic communities is one of the
key elements in river ecosystem management. In this regard, in the present study, the determination of the
minimum environmental flow of Liqvanchay River using hydrological method of Tennant based on hydrological
Information and estimation of ecologically optimal water requirement using Habitat Simulation Model as well as
hydromorphocological analysis and habitat suitability of index fish Salmo trutta L.1758 were investigated. For
this purpose, mesohabitat simulation based on curves habitat suitability index were performed by field studies
and sampling of hydraulic (depth, velocity and bed index) and ecological parameters and accordingly, a new
method of classifying the ecological flow regime according to the echohydraulic indices of habitat suitability
(water depth, flow velocity and bed) was considered. First, the geometry of the Ligvanchay River model and
cross sections was created using the topography map of Ligvanchay River and Arc-GIS software. Then the
hydraulic simulation of the river was performed with HEC-RAS software. In the next step,
hydromorphocological and habitat simulation were performed in MesoHABSIM model. In this Echohydraulic
Model, the relationship between the hydraulic flow and the habitat needs of the species Salmo trutta was
established by Weighted Usable Area, and the discharge- habitat suitability curves of the target species were
extracted in different discharges in both adult and juvenile life stages. By extracting the discharge- habitat
suitability curve, the desirability of the river in terms of quantity and location was investigated. The results
showed that the optimal ecological flow velocity should be in the range between 0.27 to 0.76 m/s and the
ecological water depth should be in the range between 0.3 to 0.7 m in different seasons and parts of the river.
According to the calculations, the range of the Optimal Ecological Flow regime to the habitat needs of the
indicator Salmo trutta in the studied river is between 0.27 to 2.84 m®s in October and May, respectively. Also,
the research findings showed that the ecological needs of the indicator species for biological activities of growth
and spawning are provided only in two seasons of winter and spring and in the upper and middle periods of the
river. According to the results of this study, the distribution of habitat suitability along the ligvanchay river,
under the influence of geometric, hydraulic parameters and flow rate, indicates the suitability habitat conditions
of of Salmon trutta species in the upstream area and poor habitat conditions in the downstream area.
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