[ Downloaded from jae.hormozgan.ac.ir on 2025-12-17 |

[ DOI: 10.61882/JAquUaEC0.15.1.35 ]

I @ l Journal of Aquatic Ecology

C——~J ~
ISSN Print: 2322-2751 ISSN Online: 2980-9355

University of Hormozgan

Homepage: https://jae.hormozgan.ac.ir

Modeling of prediction and habitat suitability of Garra rezai in four seasons
of the year, Little Zab River

Zaniar Ghafouri?, Soheil EagderilM, Hadi Poorbagher*

1. Department of Fisheries, Faculty of Natural Resources, University College of Agriculture and Natural Resources, University
of Tehran, University of Tehran, Tehran, Iran.

Article Info ABSTRACT

Article type: Habitat Suitability Index modeling (HSI) is a valuable tool in ecology that can be used to
Research Article

describe the relationship between abundance and environmental variables to evaluate the

Article history: suitability of habitats. In this study, the habitat preference of Garra rezai was done using

Received: 7 July 2024 the kernel smoothing method in the Little Zab River in the four seasons of 2022. For this
Accepted: 22 January 2025 purpose, sampling was done from 6 stations with 3 repetitions, and environmental factors,
Published: 15 May 2025 including temperature, slope, water flow velocity, river width, water depth, altitude, pH,
HCorresponding Author: electrical conductivity (EC), and total dissolved substances (TDS) were measured and
soheil.eagderi@ut.ac.ir recorded at each station. The results showed that the preferred areas of this species in
Keywords: spring are those habitats with high pH, high temperature, low TDS, medium EC, high
Habitat preference, altitude, medium water velocity, medium depth, large river width, and low slope. The
le;\tl)lgir:Ir:sntal factors, most preferred areas in the summer have high pH, high temperature, low TDS, medium
Suitability index. EC, higher altitude, low depth, medium river width, higher water velocity, and medium

slope. The results of the autumn season revealed that the preferred areas have high pH,
lower temperature, low TDS, medium EC, high altitude, medium depth, medium river
width, high water velocity, and medium slope. In the winter, it was also found that the
preferred areas of this species have higher pH, medium TDS, high EC, high altitude,
medium depth, high river width, medium water velocity, and low slope. To evaluate
modeling approaches, the Akaike Information Criterion (AIC) was applied to four HSI
aggregation methods: arithmetic, geometric, maximum, and minimum. In conclusion, G.
rezai exhibits distinct adaptive seasonal shifts in habitat preference, largely driven by
changes in temperature and hydrological conditions.

@ @ @ Publisher: University of Hormozgan

BY NC



http://dx.doi.org/10.61882/JAquaEco.15.1.35
http://jae.hormozgan.ac.ir/article-1-1116-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-17 |

[ DOI: 10.61882/JAquUaEC0.15.1.35 ]

Journal of Aquatic Ecology, Volume 15, Issue 1, 2025 2

EXTENDED ABSTRACT

Introduction

Recent advances in ecosystem monitoring have led to the development of comprehensive
assessment protocols that evaluate water body integrity by analyzing biological indices derived
from aquatic community structures. While physicochemical parameters provide a snapshot of
water quality during sampling, they are subject to temporal variability and may not reflect long-
term ecological conditions. Consequently, biological indicators based on the presence or
absence of aquatic organisms have become increasingly important in assessing water quality
and ecological classification. This study aimed to investigate the habitat preferences of Garra
rezai and their seasonal variations in the Iranian section of the Little Zab River, located in West
Azerbaijan Province, through sampling conducted across four seasons.

Materials and Methods

Specimens of G. rezai were collected using an electrofishing device (Samus MP750) at six
stations along the Little Zab River over four seasons, from October 2021 to September 2022.
The kernel smoothing method was employed to evaluate habitat preferences. Environmental
variables measured at each station included water temperature, slope, flow velocity, river width,
depth, altitude, pH, electrical conductivity (EC), and total dissolved solids (TDS). Linear
regression was used to assess the relationship between environmental variables and the
abundance of G. rezai at each station. The Akaike Information Criterion (AIC) was calculated
to determine the optimal model and used to measure habitat suitability. All statistical analyses
were performed using R and Microsoft Excel.

Results

The results showed that the preferred habitats of this species in spring are those with high pH,
high temperature, low TDS, medium EC, high altitude, medium water velocity, medium depth,
large river width, and low slope. The most preferred areas in the summer have high pH, high
temperature, low TDS, medium EC, higher altitude, low depth, medium river width, higher
water velocity, and medium slope. The results of the autumn season revealed that the preferred
habitats have high pH, lower temperature, low TDS, medium EC, high altitude, medium depth,
medium river width, high water velocity, and medium slope. In the winter, it was also found
that the preferred habitats of this species have higher pH, medium TDS, high EC, high altitude,
medium depth, high river width, medium water velocity, and low slope.

Conclusions
Overall, G. rezai displayed variable habitat preferences across seasons, primarily driven by
changes in temperature and hydrological conditions. These seasonal shifts reflect the species’
ecological flexibility and its adaptation to varying environmental conditions to meet biological
requirements.
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