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Benthic macroinvertebrates are widely used as reliable indicators in river biomonitoring
programs. In this study, water quality in the downstream section of the Jajrud River was
assessed using benthic macroinvertebrate communities at five stations—upstream of
Latyan Dam Lake, Najarkola, Afjeh, Barg-Jahan, and Saeidabad—during 2013. Seasonal
sampling was conducted at each station using a Surber sampler (900 cm? area, 250 um
mesh size). Water quality was evaluated using a suite of single-metric biological indices,
including EPT, EPT/C, Shannon—Wiener diversity, taxonomic richness, percentage of
dominant family, Hilsenhoff Biotic Index, BMWP/ASPT, BBI, TBI, SIGNAL, and MBI,
as well as multimetric indices such as MMIF, IBI, and NJIS. A total of five orders and
11 families were identified, with aquatic insects accounting for 96.87% of total
abundance. The most dominant families were Bactidae (41.58%) and Chironomidae
(30%). The majority of both single-metric and multimetric indices consistently indicated
poor to severely degraded water quality. Low values of Shannon—Wiener diversity,
taxonomic richness, and EPT, together with high Hilsenhoff and MBI scores, reflected
high levels of organic pollution. Similarly, multimetric indices (MMIF, IBI, and NJIS)
classified the river condition as bad, very poor, or severely disturbed. Overall, the results
demonstrate substantial ecological degradation in the downstream section of the Jajrud
River, highlighting the urgent need for effective management and pollution mitigation
strategies to improve water quality and ecological integrity.
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EXTENDED ABSTRACT

Introduction

Freshwater rivers are among the most important aquatic ecosystems in the arid and semi-arid
regions of Iran, providing essential biodiversity and drinking water resources (Kashefi Alasl
and Zaeimdar, 2009). However, increasing human-induced disturbances have led to widespread
degradation of freshwater ecosystems and declines in riverine biodiversity (Hosseinabadi ef al.,
2022). Benthic macroinvertebrates, which spend at least part of their life cycle in aquatic
environments and are visible to the naked eye, are widely recognized as reliable indicators in
biomonitoring programs (Rosenberg et al., 1997). Owing to their sensitivity to environmental
changes, these organisms are particularly suitable for assessing water quality. The Jajrud River,
a major source of drinking water for eastern Tehran, is therefore of significant ecological and
socio-economic importance. This study aimed to evaluate the ecological condition of the
downstream section of the Jajrud River using the community structure of benthic
macroinvertebrates in combination with single-metric and multimetric biological indices.

Materials and Methods

Five sampling stations—upstream of Latian Dam Lake, Najarkola, Afjeh, Barg-Jahan, and
Sacedabad—were selected along the downstream section of the Jajrud River. Benthic
macroinvertebrates were sampled seasonally at each station using a 900 cm? sampler with a 250
um mesh size, with three replicate samples collected per station. Identified taxa were used to
calculate a suite of single-metric biological indices, including EPT, EPT/C, Shannon—Wiener
diversity, taxonomic richness, percentage of the dominant family (%CDF), Hilsenhoft Family
Biotic Index (HFBI), BMWP/ASPT, BBI, TBI, SIGNAL, and MBI. In addition, multimeric
indices—MMIF, IBI, and NJIS—were applied to provide an integrated assessment of water
quality.

Results

Across four sampling seasons and five downstream stations, aquatic insects accounted for
96.87% of the benthic macroinvertebrate community. In total, 4,001 individuals representing
five orders and 11 families were identified. The order Ephemeroptera and the family Baetidae—
generally considered sensitive to pollution—were the most abundant taxa, although Baetidae
exhibits moderate tolerance to environmental stress. The order Diptera and the family
Chironomidae, which are also moderately tolerant to pollution, showed the next highest
abundance (Ghane et al., 2006; Bouchard and Paul, 2012). Seasonal variation in abundance
followed the pattern autumn > winter > summer > spring, likely reflecting life-cycle dynamics
and hydrological conditions. Higher spring flows and increased water velocity may explain the
reduced abundance observed during that season. Among the stations, Afjeh exhibited the
highest macroinvertebrate diversity, potentially due to the presence of riparian vegetation,
agricultural land use, and lower population density relative to other sites. Single-metric indices
generally classified water quality as moderate to poor. While the HFBI suggested moderate to
good conditions and the MBI indicated moderate to excellent conditions at some stations,
multimeric indices provided a more conservative assessment. The MMIF consistently
categorized water quality as poor, the NJIS indicated moderate to severe ecological disturbance,
and the IBI classified all stations as poor to very poor.

Conclusion
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Overall, the downstream section of the Jajrud River exhibited moderate to poor ecological
conditions across most stations and sampling seasons. Only the Afjeh station during summer
showed relatively improved water quality. The combined results of biological indices and
benthic macroinvertebrate community structure indicate that the downstream reaches of the
Jajrud River are ecologically degraded. Likely contributing factors include domestic
wastewater discharge from nearby villages, tourism-related activities, and improper solid waste
disposal. Given the critical role of the Jajrud River as a drinking water source for Tehran, the
implementation of effective management and operational measures is urgently required to
mitigate pollution and improve water quality.
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