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Abstract

The ASPT index is one of the most valid bio-indices for assessing river water quality. In this study, sampling
which was done in the period of autumn 2017 to summer 2018, was done seasonally from nine stations along
the Karaj River. Macrobenthos were sampled with sorbents and after fixation with 5% formalin and staining,
the samples were identified and isolated. In the obtained results, the total number of people collected and the
average annual density (SD ) in the study area of Karaj River were 38454 units and (147 £) 2907 units / m2,
respectively, the highest number of which is equal to 15313 units in autumn. And the lowest in the summer is
equal to 3806 numbers. The results showed that Arthropods as the main group of macrobenthos made up 83%
of the samples. Also, ringed worms were included in 14%, flatworms in 1% and mollusks in 2% of the samples.
The average of total ASPT indices in Karaj River is 3.95. The range of changes of ASPT index based on station
is (0.8-0.1), respectively. The highest annual average value of ASPT index (4.64) was observed in Varangeh_
Rood station and the lowest value (3.08) was observed in Bilagan station. The trend of ASPT index changes
from upstream to downstream be decreasing. Therefore, the downstream part of the river has a worse quality
than the upstream. Also the ASPT seems to be more appropriate for assessing rivers than the BMWP index.
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Extended abstract

Introduction

Karaj River as one of the water supply sources of Tehran metropolis, is important due to recreational activities
on its outskirts; therefore, it is necessary to have the desired quality and the process of changing the quality of
this water source should be considered. In order to understand these changes and ecological health assessment
of river, it is necessary to use biological study methods on water quality characteristics by examining the
distribution of macrobenthos and the use of biotic indices (Czerniawska-Kusza, 2005).

The aim of this study was to assessment of the water quality of Karaj River and classify it using ASPT index
and compare its results with BMWP index. So the important question of this research is which of the ASPT
and BMWP indices is more appropriate for assessing the water quality of the Karaj River? Previous studies
have been performed using ASPT and BMWP biomarkers in Iran and the world. In one of these studies, to
measure the water quality of the Dez River, it sampled five stations in both winter and summer. In this study,
according to the ASPT index, except for Paul Rankin station, all other stations were in the qualitative category
of severe contamination. While the results of the BMWP index classified water quality into two categories:
poor quality and very poor quality (Mohammadi Roozbahani et al., 2014). In another study, the water quality
of Heshilan wetland was evaluated using BMWP and ASPT (Norouzi & Rezaeimanesh, 2021). In this study,
based on the BMWP index in the warm season, the stations were classified into two groups: very good, average
and in the cold season into three groups: good, poor and average. The results of the study using ASPT and
BMWP indices in the water of Kiglk Menderes River showed that it is not of high quality due to human
activities such as agriculture, recreation, tourism, municipal sewage and seasonal settlements (Arsalan et al .,
2016).

Methodology / Experimental Design

Sampling of macrobenthos was performed according to Mandaville (2012) method. Sampling was carried out
from 9 stations of Karaj River (from Bilghan; ST1 to Velayat Rood; ST8 and Varangeh Rood; ST9) for one
year during four seasons (autumn and winter 2017 and spring and summer 2018) (Fig. 1). Macrobenthos
samples were collected in each station by sorber sampler.To determine the differences between the groups,
one-way analysis of variance was performed using SPSS23. The ASPT index was calculated based on the
following equation (Czerniawska-Kusza, 2005)

ASPT = BMWP/ Number of taxa in the sample

In order to calculate the BMWP values, a score was awarded to each family of collected species.

Alborz Province- Karaj River

Amir L:lbl\r)i}m

Legend

{
A Stations | ¢|
® Dam ) =
Rivers “Eihaglay” ?
—  ROUdS - —

[1em=2km

P T e N ——

Figure (1): Map of the studied stations along the Karaj River (2017-2018)

To classify the ecological status of Karaj River stations based on BMWP and ASPT, the ecological status of
each station was determined according to table 1.



21 Investigating the Scope of the Criminal Law of Green Crimes in

Table (1): Ecological Status Threshold (ECoQ) Based on Indices
Biological Index Threshold(BI)

ECoQ
BMWP ASPT
100< Higher than 6 Great and very good(H)
71-100 5-6 Good(G)
41-70 4-5 Medium(M)
1140 3.4 Weak(P)
0-10 Less than 3 Bad (very bad) (B)

Reference ~ Wally and Hawkes,1997 Armitage et al.,1983

Results and Discussion

The results of this study showed that Arthropods as the major group of macrobenthos accounted for 83% of
the samples. Also, Annelida were included in 14%, Platyhelminthes in 1% and Mollusca in 2% of the samples.
The mean of BMWP and ASPT in Karaj River were observed in table 2.

Table (2): Annual Average(SD+) Of Indices Calculated in Karaj River Based on Station - (2017-2018)

BI ST1 ST2 ST3 ST4 sT5
BMWP  28.8+16.3  47.1#17.0  353+192  286+154  26.5+10.7 Total average
ASPT 3.140.8 4.0£0.7 3.71.0 3.6£1.0 4.0+1.8 (SD£min and max)
BI ST6 ST7 ST8 ST9
BMWP  51.9+¢157 6254247  483+183  73.8422.0 48.8+23.4 (4 — 109)
ASPT 43+0.7 4.1+0.6 4.1+0.8 4.6+0.6 3.9+10 (1-8)

According to Table 3, ASPT have unacceptable ecological status. In accordance with the results of BMWP,
89% of stations had unacceptable ecological status and only 11% had acceptable quality.

Table (3): Ecological Status Classification of Karaj River Stations, 2017-2018
Ecological status

(upstream) station (downstream)

(%0)
B.I ST9 ST8 ST7 ST6 ST5 ST4 ST3 ST2 STL Ur(‘gccsp,t\jg"e Acceptable (G,H)
BMWP (G M) (M) M B B (P M (P 89 11
ASPT M M M M B PEFE M P 100 0

The results obtained in this study to evaluate the ecological quality of the river based on ASPT are similar to
the evaluation of Shannon and EPT indices (Ghorbanzadeh, et al., 2020). In other words, although the quality
of the river is generally unacceptable based on the results of this index, similar to the result of index BMWP,
the upstream of the river was better than the downstream. The results showed that the ASPT is a suitable index
for river assessment and the BMWP index, unlike other common indicators such as Shannon-Wiener, is not
significantly affected by environmental variables (Morais et al., 2004).According to the results of the published
study, which was conducted simultaneously with the present study, EF of some heavy metals, especially
arsenic, in all stations along the Karaj River, which is the same as the stations in the present study, has shown
moderate to severe and in terms of PLI has introduced polluted (Ghorbanzadeh, et al., 2021).

Conclusion

Therefore, it can be said that in this study, ASPT results are more sensitive than the BMWP index and all
stations are classified as medium and poor quality. In order to evaluate the agreement between the ecological
indices, it is necessary to consider more stations upstream of the Karaj River.
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