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Fig 1. The geographical location of the study area
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Table 1. Pollution sensitivity index range WRASTIC [3,26]
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Table 2. Scoring the wastewater discharge factor in the WRASTIC method [3,27]
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5 The output of public sewage treatment plants is emptied into the basin and there are
separate septic tank systems
4 Syd g adSS as 4 e e LU Gladlt adal oy > st
The output of public sewage treatment plants is emptied into the basin = 272
13 555 s OB Siteon s 00 51 s The presence
5 There are more than 50 separate septic tank systems of sewage
2405 5 5m 5 e U St s 00l S
1 There are less than 50 separate septic tank systems
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Fig 3. Qaemshahr livestock slaughterhouse sewage discharge point to the Talar river.
TR 8 slag 8 L5516 G (99

ol b b e sl 8w by e oMb 13
WLk gladlae O algw oS 5 51 V6 6l g siul o) 5
b ol il By 5 b bl a3 Jae cbli> IS ol
imed 5 e DML s 5 (IYAY1E0T) WL Y
e 3l A ol e B e [V 8l el
Sl JVG wlis s, sl eim 53 8 o S Consds
skl A esls el Yl seis 3R HeSB a4 by e
el 0 03,51 Y sl 53 ab g e, 5SB

"(A) G35 slac s pS1

$3oslas glacdld 5 b el 4 by e Sledbl
H.E 5 okl (65,5LS sl IS o ylsl 1 addlae 5, 50 adlaie 5>
3 g DAk Olal b mlie olsl 5 (55,50 ki
Soot Sleolsale pslad s s o Glasr 5 e G b
e Sl e Salg 5 A eSS Google Earth 531 oA 3l adkaie

2. Effects of tourism and recreational activities
3. Effects of agricultural activities
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Table 3. Factor scoring of recreational uses in the WRASTIC method [3,26]
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index

el Sloes axls e 53 (Gh 5 Sl K05 5 o GlaGl Sl
5 The activity of motorized boats and other motorized equipment is

allowed on the surface of the lake.

4 Ll Slme 4z lps mlaw 53 (655 50 8 Sla el
Non-motorized activities are allowed on the lake surface.
3 ol s g lappile oz
Cars are available.
b 21 55y il Oy o s

sbedls

A
Recreational

activities

There is access without a car.

ol S99 fjd ;,.:SLU

There is no recreational activity.
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Table 4. Factor scoring of agricultural activities in the WRASTIC method [3,27]
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There are 3 agricultural activities.
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slac s
Sioslis
Agricultural
activities

There are 2 agricultural activities.
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There is 1 agricultural activity.
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3. Effects of industrial activities
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Table 5. Scoring the watershed size factor in the WRASTIC method [3,26]

23 5kl ol Cans ool
Scoring index status index
5 kS VAEYYO I
More than 1942.35 square kilometers
4 ek YAVEY — 18T/
388.47 1942.35 square kilometers
3 2o skS 1 00/TA — YAN/EV s > o510l
388.47 kilometers- 155.39 square Basin size
) (kS YO/A0 — Voo/Tq
square kilometers 155.39 — 38.85
| e shS TGS a8

Less than 38.85 square kilometers

Table 6. Scoring of invoices of transportation ways in the WRASTIC method [3,26]

o> Skl ol Cans L
Scoring index status index
5 uyclg.ﬂ);@uwém\,;ﬁwwhbk#
Railway lines and the presence of inter-provincial roads in the basin
4 w?)bel;)ﬁéﬁ}
Existence of highway in the basin Jas 5 Lol
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There are provincial highways and asphalted roads in the basin .
, X . transportation
2 3,13 35 g 4 g g3 dwgdy S glael
There are dirt and dirt roads in the basin
1 .J)\&Jﬁ}&u)\ob@

There is no way of communication
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Table 7. Factor scoring of industrial activities in the WRASTIC method [3,26]

Scoring index status index
5 Al sl e L O sl o b
Industries have very heavy discharge of sewage with many effects.
4 Al s S L O a4 slo
Industries have heavy discharge of sewage with many effects. .
i T o ) o e
3 .J.:‘)‘: h.w}a.a u\j‘ L: u‘)’ub Ja.w}w 4.:.l>u @L»A Industrial
The industries discharge medium wastewater with medium effects effects
5 513 Bl 3L OB oSl o b

Industries discharge very little wastewater with minimal effects

1 .b)‘.ljbﬁ)wfjbww}:@ﬁ
There is no industrial development in the basin
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Table 8. Vegetation factor scoring in the WRASTIC method

[3,26]
Scoring index status index
5 doys 0-r alS i
plant cover 0-5%
4 Aoy VA alS sy
6-19% plant cover o
3 LopsTEL Y alS iy AL A
Plant cover 20 to 34% plant cover
2 M)JO'UYOL;A[:;UL;).;
Plant cover of 35 to 50%

Plant cover of more than 50%

L
Sze 5 (V) dslas ulal n WRASTIC Laxls (gsde liis
YUO Ll V6 wlsg, soul o3 sl (V) dsds bl
5 Sl Comlem () Jsdr 4 ar s L &S s 4l
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Table 9. Weight of WRASTIC index factors [3,26]

055 Sl LS
Weight sign Factor
5 W Mol 4l
Wastewater discharge
3 R A sl
Recreational activities
5 A ©ualeS slac e
Agricultural activities
1 S sl 05 o3l
Watershed size
5 T JL 9 Jv 6&0\ B
Ways of transportation
6 I s glac b
Industrial activities
| C AL S

plant cover

1. Watershed vegetation cover
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Table 10. Suggested classification of hazards in the Talar River catchment area

Traumatic things | uwl 3,14

Qb}abun o_gjf ;i.ib)
Risk group Row

5\;)&(&7_-

Deforestation

ol 5 ALS (L S e JialS

Decrease in the population of plant and animal species

ol slaelKag o aelals
Deterioration of aquatic habitats

e b SIS
Illegal Hunting

f‘)})é;@—& J\obl W}Jd)éﬂjaéua&,ﬁ) SR 3 gl

b el 1
Natural habitats

The limitation of natural habitats due to the development of urban and agricultural lands

b Ko 5 1 (3 mT Sl 3l

Increase in fires in pastures and forests
Ol ok U5 5 reb mbe il & e 55
Neglecting the potential of natural resources and its rehabilitation capacity
ot S S Il 55558 a3 0315 035 00
Disturbing the biological balance of the introduction and increase of non-native species
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Table 10. Continued Suggested classification of hazards in the Talar River catchment area

Traumatic things |y 3,15

Ql;lal}u ojj§
Risk group

)

Row

ot Ml
Increase in water salinity
ol gdre jule Sl
Increasing nutrients in water
S D3l ke 5l
Increased concentration of heavy metals
Wltag,y oo bbb Al
Wastewater discharge into the river
D
Land drainage
2 355 e Sl
Increasing the use of fertilizers and poisons
a5 BB Sl S5k b g asb o s
Lack of planning for the return of sewage and sewage
Abtsyy 2Vs e Oy sl
Reducing the river’s self-healing capacity
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Al s B
Increased waste production
by a5k pue
No waste recycling
Wbragy adl 5o dl; g0
Garbage depot on the banks of the river
Wby i 53 Sld 5 s 5L R Ly a1

Increasing turbidity due to increased sediment load and activity in the river bed

653 S 4N s b dxn
Irresponsible development of tourism
b e 51 ls pe g Rl JElie anw s
Development of jobs, increasing exploitation of natural resources
Oslra 31 (5505 00 e 2ul 53!
Increasing exploitation of mines
Ol oS g
Development of water-rich crops
Slalbs gy wllae 5l e o 5 @ s) 0 SO13 e
Indiscriminate and unauthorized exploitation of river materials
Pl Fosp Sl an s
Development of fish breeding centers
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Erosion of the fields
e ok Rl
Increased sediment load
O 53 Slisw) maxd
Accumulation of sediments in the tank
03 1 %’T Lol
Irrigation with contaminated water
N polis gz 5 ($o5d SRIB S S]]
Soil pollution, increase in salinity and accumulation of heavy elements
Skt g5 ol ials
Decrease in soil fertility

ol eais
water quality

Pollution of waterways due to the crossing of roads along the river, pollution entering the river

olasl glac e
et/
Economic
and industrial
activities
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Erosion and
sedimentation

ol 5 g5,lis
Agriculture and
horticulture
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Table 10. Continued Suggested classification of hazards in the Talar River catchment area

el 3,1 50
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Traumatic things

Risk group Row

U W PPIINE (RN
Reduction of fertile soils

G5 iS5 S ool S 5 ol 5 e s 3l Sl oy e
Loss of soil due to erosion and pollution and reduction of fertility and change of use

wltsg, 0L~ J':ALS
Reduction of river flow
Wlbsg, of 5l el 5l

Increase the extraction of river water

ol G e ol b (5,5

Improper pattern of water consumption

Ok el i
Changing the flow regime

SOl 2als o s Olls wli> olasle
Controversies between concessionaires following the reduction of water flow

POlow Sy Rl
Increase in flood peak

o o2 Rl
Increase in flood volume

o557 Ul s Rl

Increasing the runoff coefficient of the basin

S e 5 S (S S
Flooding of land and urban roads
bl omilial g e
Improper management of runoff
A Sl 253
Increase in flood damage
Wlsg, sl Ll g, s
Change of land use along the river
o35 2Ll G e

Changing the land use of the domain

ol el 5 g5 slis
Agriculture and 5
horticulture

Sol3 20 e e
< pbe
Management of 6
exploitation of
water resources

A 7
Floodwater

land use change

Increasing the area of agricultural and garden lands

W) f 5 Iele) pde

Failure to respect the privacy and river bed

The increase in land prices and the desire to encroach on natural resource lands
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Fig 3. The proposed flowchart of the present research in the river’s pathology
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Extended abstract

Introduction

Rivers, as vital water resources, play an essential role in maintaining the health of the environment and living organisms.
The rivers bordering the Caspian Sea are recognized as the most accessible surface water sources and, unfortunately, are often
utilized as dumping grounds for pollutants. These rivers have a close connection with populated areas and economic activities,
which is why the management issues related to them have significantly escalated. The quality of river water directly affects the
health of humans and aquatic ecosystems. Pollution resulting from human activities, such as wastewater discharge, can lead to
serious health and environmental problems. For example, research by Rostami and colleagues has demonstrated the negative
impact of urban wastewater on the water quality of the Kanger River, which is also true for the Talaar River. These challenges
necessitate multifaceted management and scientific approaches to develop protective strategies. Golamian and Yildirim’s studies
highlighted the impact of land-use changes on the intensity of floods and erosion, emphasizing the need for a detailed analysis
of these changes. This research examines the damages inflicted on the Talaar River and provides a framework for analyzing
similar hazards in other rivers across the country. The findings of this research underscore the necessity of collaboration among
government agencies, local authorities, and civil society to create effective solutions for the sustainable management of water
resources. By gaining a deep understanding of the existing challenges and adopting comprehensive management practices, we

can help protect these valuable resources and improve the overall quality of public life.

Materials and Methods

The WRASTIC index is a systematic approach for assessing the susceptibility of watersheds to polluting surface water resources,
based on key characteristics of the watershed and land use within a hydrogeological environment. This method became popular
starting in 2000 and is considered one of the most comprehensive risk assessment methods for surface waters when compared
to other techniques. In this approach, several factors within a watershed are meticulously evaluated to determine the sensitivity
to surface water pollution, including wastewater discharge (W), effects of recreational land use (R), effects of agricultural land

use (A), watershed size (S), transportation pathways (T), effects of industrial land use (I), and the extent of vegetation cover (C).
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The numerical values assigned to the aforementioned parameters in the WRASTIC model are used in equation to calculate the
WRASTIC index value for a given watershed:

WRASTIC Index = W,W,, + R.R,, + A, A, +S,.S, +T,.T,+ 1.1, +C.C,

In this equation, the index (r) is used to assign scores to each parameter, while the index (w) represents the weight of the
parameter. The values of (w) range from 1 to 4, and the values of (r) range from 1 to 5, with the industrial parameter being
assigned a range of 1 to 8. According to the above equation, the higher the numerical value of this index, the greater the potential
for pollution within the watershed. It is worth noting that for a better and more accurate assessment, the input of professionals
should be utilized.

Results and Discussion

The results of the WRASTIC index assessment for the watershed of the Talaar River indicate a medium sensitivity to pollution,
with a score of 5.26. This score raises concerns regarding the influx of urban and industrial wastewater, agricultural runoff, and
the discharge of sewage from soakaway pits. These pollution sources pose a significant risk of severe contamination to the river,
leading to consequences such as eutrophication and a decline in water quality. Furthermore, the increasing population in areas
near water resources has led to land-use changes, resulting in a higher runoff coefficient and intensified flooding occurrences.
These conditions may cause serious damage to infrastructures, natural ecosystems, and public health. Another weakness of the
WRASTIC index is the neglect of the status of wildlife and natural habitats that are at risk, mainly due to deforestation and
poaching. These issues not only threaten the biodiversity of the region but also adversely affect the ecological balance and water
quality. Therefore, there is a clear need to establish a comprehensive and new framework for more accurately assessing pollution
levels and maintaining ecological balance in this area. Making informed decisions and implementing proper management practices
can improve water quality and contribute to the protection of the environment and biodiversity. The sustainable management and
preservation of water resources and habitats require serious attention and collaboration from all stakeholders to make the best use
of these sensitive and valuable ecosystems.

Conclusion

Crisis management and analysis of existing challenges require precise identification of damaging factors and the development
of a comprehensive framework to explain the relationships between these factors. Such a framework can assist in classifying
the damages incurred and improving risk management and crisis response. By examining and analyzing the damages from
both temporal and spatial perspectives, a comprehensive crisis management approach can be realized. Thus, in the Talar River
watershed, the presence of multiple challenges, including declining water quality, changes in hydrological regimes, alterations in
adjacent land use, disregard for riverbed and buffer zone protections, illegal constructions, soil erosion, and excessive extraction
of materials, necessitate the identification, management, and prioritization of existing issues to safeguard water quality and

ensure environmental sustainability.
Keywords: Water quality, Wastewater, Morphologic instability, Environment
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