WoPA N F Lasls (VY s Lagmee (35 5 S ppoe dnlilind

Journal of Environmental management and law, Vol.3, Issue 2, 17-38

Joarnal of Envlronmental
Management and Law

o banzmo G 9 o oo aolidliad
https://sanad.iau.ir/en/Journal/jeml

Investigation and evaluation of dust compositions in the Kaftar
wetland area using systematic sampling method

Malihesadat Afzalizadeh!, Mozhgan Ahmadi Nadoushan?, Ahmad Jalalian, Atefeh Chamani®

" Department of Environmental Sciences, Institute of Agriculture, Water, Food, and Nutraceuticals, Isf.C.,
Islamic Azad University, Isfahan, Iran

2 Department of Environmental Sciences, Waste and Wastewater Research Center, Isf.C., Islamic Azad

University, Isfahan, Iran

3 Department of Soil Science, Institute of Agriculture, Water, Food, and Nutraceuticals, Isf.C., Islamic Azad

University, Isfahan, Iran

4Department of environmental Science, Institute of Agriculture, Water, Food, and Nutraceuticals, Isf.C.,
Islamic Azad University, Isfahan, Iran

*Corresponding Author: m.ahmadi@jiau.ac.ir

Original Paper

Received: 2025.03.05
Accepted: 2025.08.21

Keywords:

Dust,

ecosystem,
chlorinated organic
pollutants,

Kaftar,

sediment trap.

Abstract

Today, school is considered a gateway for culture building and institutionalization of many
cultural and social issues and priorities among different segments of society. Environmental
education is considered one of the important indicators in achieving sustainable development.
Students in society are the foundation for achieving such development and successful
environmental protection. Accordingly, environmental education in schools, especially in the
elementary school, will institutionalize the culture of environmental protection. The aim of
the present study is to identify and prioritize educational indicators of environmental
protection for elementary school children from the perspective of teachers. The research
method is descriptive-analytical and its type is applied. The statistical population is
elementary school teachers in District 5 of Education and Training in Tehran, and the
statistical sample was calculated using the Cochran formula as 301 people. The data collection
method is documentary and library and Delphi questionnaire. Descriptive and inferential
statistics in SPSS software and AHP technique were used to analyze the data. The results of
the study showed that all four indicators of knowledge and awareness, responsibility, interest
and participation are of great importance from the perspective of elementary school teachers,
and all four sub-hypotheses were confirmed. The results of weighting using the AHP model
and Expert Choice software for the main criteria showed that the responsibility criterion with
a weight of 0.553 has obtained the highest value. The knowledge and awareness and interest
criteria have been assigned the second and third ranks with 0.265 and 0.093 respectively. The
participation criterion was also ranked fourth.
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Fig. 5 — The Deposition Flux of Accumulated Dust during the Autumn Season
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Fig. 6- Accumulative Dust Deposition Rate During the Autumn Season
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Table 2 — Concentration of Heavy Metals (mg/kg) in Autumn Dust Samples
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Table 3 - Concentration of Heavy Metals (mg/kg) in Spring Season Dust Samples
Fe Cd As Co Zn Pb Mn Ni Cr oS!
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Table 4 - Correlation of Heavy Metal Concentrations (mg/kg) in Autumn Dust Samples
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Table 5- Correlation of Heavy Metal Concentrations (mg/kg) in Spring Dust Samples
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Fig. 7- Correlation of Heavy Metal Concentrations (mg/kg) in Dust Samples Between Autumn and Spring
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Table 6- Concentration of Organochlorine Pollutants in Dust During Different Seasons
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Fig. 8- Correlation of Chlorinated Organic Pollutants' Concentrations in Dust During Different Seasons
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Fig. 9- Correlation of Organochlorine Pollutant Concentrations in Dust Samples Between Different Seasons

: - $ Ao
> AN

A, % S
D) v Q> Q»QQ@ N @Qbo%

o b5 T slooni¥T (guisaiey 9 22595
ol Glp amany )l edel Candy gls sl oo eols lis Ve IS 0 a5 a Legs, S 0 0,8 T slesn VT aiaiy
as ol Jb o sdalice VB (555 0 (g5 50 opyads sanVT cdale oy iy (Jle jghay ol plas |y Salite slansy, desasY]
@ L9095 sladiges ;0 55 0oVl g0l Cllale aw) b @ adlllas 590 dibate oye 23w y0 badale oy i (o0l Gl
shad alie g, gosins i a5 wisls Glas 093 I ) el oo T (8 (P8 50 565 5 YU 3 30 (P8 0
ook )55 oo iz ) ool S w98 10 (65,b (SKedl (Dl s Wgy pogdle Ll ddlaie j0 ol cdalin slacdale
LS Wigy oplas wols ylad 0gx 5l S alils cdale o (65, lacglay 1 0K jgle slaolKius! w)lge 5l (g laus jo oS

ol oS! oy 0 IS JT sloosn VT clale jo e slo it o e il

™



VFF bl oF o lads ¥ 0,90 G daaxe §oi> g Co e dolilad

vy



B VB oagama Lubss,S S 5 Al 5 o fSen 5 L

Sl gs 5 sladiges 15 015 I glooaiy¥T cilé bwgio bl —Ve S5

Fig. 10 - Interpolation of the Mean Concentration of Organochlorine Pollutants in Dust Samples
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Extended Abstract

Introduction: The complete desiccation of the Kaftar Wetland in recent years, combined with intensive
upstream agricultural activities, has accelerated dust generation and contributed to the emergence of local
pollution hotspots in the surrounding environment. These dust emissions carry both heavy metals and
organochlorine pollutants (OCPs), posing significant ecological and public health risks. Given the high
persistence, bioaccumulation potential, and long-range atmospheric transport of these contaminants,
systematic monitoring is essential for understanding their spatial-temporal dynamics and identifying dominant
sources. This study investigates the seasonal variability, spatial distribution, and environmental significance of
dust deposition, heavy metal concentrations, and organochlorine pollutants in the Kaftar Wetland region.

Materials and methods: A systematic sampling strategy was applied by dividing the wetland area into 24
spatial blocks. Dust samples were collected seasonally (autumn and spring) using one-square-meter sediment
traps equipped with 2x2 mm mesh, installed at 3 m height to prevent surface contamination. Heavy metal
concentrations (Cr, Ni, Mn, Pb, Zn, Co, As, Cd, Fe) were measured following microwave-assisted acid
digestion (HNOs, HF, HCIO4HCIl) and quantified using MP-AES under rigorous QA/QC control.
Organochlorine pollutants—including DDT and its metabolites (p,p’-DDE, p,p’-DDD), HCH isomers, aldrin,
dieldrin, heptachlor, heptachlor epoxide, and endosulfan—were extracted using hexane—acetone solvent
systems, purified through silica/Florisil columns, and analyzed via GC-MS. Dust deposition rate (g/m?-month)
was calculated for each station. Statistical analyses included seasonal comparison, correlation matrices, and
spatial interpolation to resolve spatial heterogeneity and potential source influences.

Results: Dust deposition exhibited substantial seasonal variation, with higher accumulated mass and
deposition rates during autumn (up to 1.80 g/m?-month) compared to spring (minimum 0.33 g/m?-month). The
northern and southern sectors of the wetland showed the strongest deposition signals, consistent with dominant
wind directions. Heavy metal concentrations demonstrated clear seasonal shifts. Spring samples generally
exhibited elevated levels of Ni, Mn, and Zn relative to autumn, reflecting enhanced agricultural activity and
soil disturbance. Cr concentrations spanned 50-70 mg/kg across both seasons, with peaks reaching 76.52
mg/kg. Cd remained the lowest in abundance (0.4-0.9 mg/kg), yet showed localized increases at certain
stations. Strong positive correlations were observed between Cr—Zn and Pb—Co in both seasons, suggesting
shared anthropogenic or geogenic sources. The overall seasonal correlation pattern indicated relatively stable
metal inputs despite variable deposition flux. Organochlorine pollutants were consistently higher in dust than
in sediment, highlighting the strong sorptive capacity of airborne particulates. Mean spring concentrations
exceeded autumn levels for most OCPs—for example, p,p’-DDT increased from 6.89 to 8.21 ng/g, and y-HCH
from 3.95 to 5.36 ng/g. DDT metabolites (DDE, DDD) showed strong mutual correlations, indicating
continuous degradation of historically applied DDT. HCH isomers exhibited mixed behavior, reflecting
differences in physicochemical properties and emission pathways. Aldrin and dieldrin showed the highest
spatial intensities in the central and western regions. Spatial interpolation revealed pronounced heterogeneity,
with adjacent stations showing sharp concentration contrasts attributable to micro-scale land management, soil
disturbance, and wind-driven transport patterns.

Discussion and Conclusion: The combined results demonstrate that the Kaftar Wetland has transitioned into
a significant dust-emission hotspot with the capacity to mobilize both heavy metals and legacy organochlorine
pesticides across the landscape. Higher autumn deposition is likely driven by reduced vegetation cover,
stronger winds, and soil exposure, whereas spring increases in metal concentrations point to intensified
agricultural operations and contaminant remobilization. Elevated dust-phase OCP levels, especially DDT
metabolites and HCH isomers, confirm the long-term persistence of past agricultural practices and the
susceptibility of desiccated wetlands to re-emit stored pollutants. The marked spatial heterogeneity
underscores the influence of local land-use patterns, wind regimes, and microtopographic controls. These
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findings highlight the urgent need for integrated land-management strategies, including soil stabilization,
controlling polluted runoff, reducing agrochemical inputs, and prioritizing wetland restoration to mitigate dust
generation and limit pollutant transport. Continued monitoring of dust-associated contaminants is essential for

effective ecosystem management and for reducing health risks to rural communities.

Keywords: Dust deposition, Kaftar Wetland, Heavy metals, Organochlorine pollutants, Seasonal variability,

Spatial distribution, Environmental risk.
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