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Abstract

Introduction: Protected areas are vital tools in the management and
conservation of both terrestrial and marine environments. However, the
conflict between conservation priorities and resource extraction from
protected areas is increasing worldwide. Due to its high biodiversity, Mouteh
National Park and Wildlife Refuge hold significant conservation value;
nevertheless, in recent years, it has been heavily exploited due to rich mineral
attractions. Consequently, the current study investigates the Cd concentration
in the soil and plants in the Mouteh Basin, its transfer factor, and the
influencing factors.

Materials and Methods: 45 soil samples were collected from a depth of 0-
30 cm, and leaf samples of the Artemisia sieberi plant were obtained at 15
locations within the plain region of the Mouteh National Park and Wildlife
Refuge, which spans an area of 423 km2. The concentrations of Cd in these
samples were determined using an atomic absorption spectrometer. The
uptake of Cd by the plants was calculated and interpreted using the transfer
factor. The Inverse Distance Weighting method in ArcGIS software was used
to identify areas contaminated with Cd, with concentrations exceeding 5
mg/kg in soil and 2.0 mg/kg in plant leaves, based on the standard limits set
by the WHO and U.S. EPA. Finally, linear, logarithmic, power, exponential
and polynomial regression models were employed to examine the impact of
road transportation on Cd pollution.

Results: The mean Cd concentrations in plants and soil (mg/kg) were found
to be 039 + 0.11 and 2.97 = 0.15, respectively. The highest soil
concentration of this element was recorded in the central areas of the region,
reaching 15.00 = 0.69 mg/kg. This concentration gradually decreased towards
the southern parts of the region. The highest concentration of Cd in the leaves
of Artemisia sieberi was observed in the northern sections of the region, at
0.62 + 0.05 mg/kg, while the lowest value was recorded in the central part
(0.32 = 0.05 mg/kg). The transfer factor of Cd ranged from 0.005 to 0.544,
with a mean of 0.934. According to the standard limit of 5 mg/kg for Cd in
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soil, an area equivalent to 20.80% of the region was identified as Cd-
contaminated. However, considering the permissible limit of 0.2 mg/kg in
plants, a significant portion of the vegetation cover in the area (more than
95%) was found to be contaminated with Cd. The best regression model was
achieved in the exponential form with a coefficient of determination of 0.301,
indicating that road transportation is one of the most significant human
factors contributing to the increase in Cd pollution in the Mouteh soil and
plant species Artemisia sieberi.

Discussion: The exploration of gold and the establishment of multiple mines
in the Mouteh region, as well as the construction of highways in the northern
province of Isfahan, have led to significant threats to the ecosystem and
species of this area. Based on the results, the soils of the Mouteh plain region
have been contaminated with Cd. The high concentration of this element in
soils near the roads and its decrease with increasing distance from the road
are indicators of the impact of road transportation on soil pollution.
Therefore, preventing the construction of transportation routes in areas with
rich biodiversity, improving the quality of fuels and vehicles, and reducing
traffic congestion are among the most important measures for protecting the
environment and reducing pollution from potentially toxic elements in
natural areas.



