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Off-road activity has increased significantly in different environments, especially arid
regions and desert environments of the world, which can have negative effects on the
ecosystem and different levels of desert landforms. This study is based on a qualitative,
descriptive-analytical and quantitative method that examines and monitors the trampling of
landforms in desert areas and emphasises the need to protect the Lut Desert as a unique
natural and cultural heritage against anthropogenic factors. This study was conducted at
two levels. In the first level, the effects of off-road were studied and monitored in different
years, and in the second level, the region wind and its relationship to the persistence of off-
road effects on the land of desert forms were analyzed. This study was conducted in the
northwestern region of Shahdad clots to Shoor river at a distance of three thousand meters
from Shahdad-Nehbandan road. First, Aphrodite works were obtained in digital satellite
images and then the density of Aphrodite works was obtained at certain intervals and
compared on both sides of the road. During different years, these digitized works were
examined and monitored. Based on the obtained results, it was found that the density of
off-road effects has an increasing trend and shows that in recent years, off-road riding in
the Lut desert has attracted more tourists. At a distance of three thousand meters from the
road, the density of off-road effects is about 14%. And at a distance of two thousand
meters 6%. And at a distance of three thousand meters 01%. The result shows that there is
a direct relationship between the distance from the road and the off-road density.
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Introduction

Desert and semi-desert regions are highly susceptible to disruption due to external factors, especially human
impacts (Rundel & Gibson, 1996). Deserts are home to unique natural and cultural heritage increasingly
threatened by unsustainable human activities (Santarém & Saarinen, 2020). Recently, deserts worldwide have
become popular for recreation and tourism, but these activities pose various risks to natural ecosystems. Human
trampling is one of the most widespread and systematic disturbances, often leading to significant degradation of
natural systems (Bayfield, 1971; Cole, 1994; Hill and Pickering, 2006). The most dangerous effects include soil
erosion, the loss of rare plants, and the destruction of vegetation cover (Zika, 1991).

Trampling by animals, such as camels in arid regions, can gradually degrade landforms. Landforms are crucial
components of any landscape, defined as elements of the terrain functioning in coordinated morphological
processes (Bloom, 1991). As part of natural and cultural capital, landforms are among the most extensive and
impressive non-living assets (Panizza, 1996).

The Lut Desert, recognized as Iran’s first natural UNESCO World Heritage Site during the 40th World Heritage
Committee session in 2016, boasts unique geomorphological and geological features of global significance
(Magsudi & Emadodin, 2007). However, as a fragile and sensitive ecosystem, any damage to its natural sites
entails permanent loss of its natural, cultural, and tourism values. A practical conservation plan for the Lut Desert
is essential.

Off-road vehicle tracks can take decades to naturally recover after breaking the soil crust. Tire marks from years
ago are still visible and remain unhealed. Additionally, soil compaction reduces porosity, hindering water
infiltration, and adversely affecting plant regeneration and growth. Wind erosion is another critical factor in
desert degradation, particularly in arid and semi-arid regions. Thus, studying its characteristics in relation to off-
road activities and landform degradation is essential.

This study focused on the northwestern Shahdad Kaluts, near the Shahdad-Nehbandan road, to examine the
impact of vehicle and human trampling on desert landforms, particularly the Kalut corridors. Due to the negative
effects of off-road vehicles, research and management policies must prioritize rehabilitating damaged areas and
preserving ecosystem functionality in arid regions.

Study

Area
The Lut Desert spans southeastern lIran across three provinces: South Khorasan, Sistan and Baluchestan, and
Kerman. It is divided into three sections: Northern Lut, Central Lut, and Southern Lut (Mostofi, 1972). The
study area, situated in Central Lut, encompasses the northwestern Kaluts extending 3,000 meters from the
Shahdad-Nehbandan road to the Shoor River (Figure 2).

Methods

Data for this research were gathered through library resources, imagery, and field studies. Initially, literature
reviews established the study’s theoretical foundations. Next, Google Earth imagery was analyzed using
ARCMAP 10.8 to examine the impact of off-road vehicles. A region near the Shoor River and adjacent to the
Shahdad-Nehbandan road was selected. Off-road vehicle traces were digitized, their density calculated, and
hotspot maps generated using the Kernel Density tool in GIS.

To understand wind dynamics, wind data from the Shahdad synoptic station were analyzed using WR PLOT
software, which generates wind rose diagrams for prevailing wind direction and speed, as well as wind erosion
thresholds.

This mixed-method study (qualitative and quantitative) analyzed off-road impacts and monitored changes over
time. Results indicate off-road activity density decreases with increasing distance from roads, with higher
density observed south of the road due to the Kaluts’ tourist appeal and the challenging terrain north of the road.
Additionally, Shoor River floodplains north of the road contribute to the lower density of off-road impacts in this
area.

Annual monitoring revealed a sharp increase in off-road activities in recent years. Wind analysis showed
predominant northern winds with an average speed of 14.95 m/s, intensifying soil disturbance caused by off-road
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vehicles. The weight of vehicles compresses soil, increasing erosion susceptibility, while wind direction and tire
movements exacerbate soil structure damage.

Conclusions

Off-road vehicle activities progressively harm the biodiversity and geodiversity of the Lut Desert. Considering
its unique geographical and historical features, stricter management, conservation, and monitoring are
imperative. Off-road vehicle passage over natural formations and irregular paths destroys landforms, while
tourist trampling accelerates this degradation.

Developing an operational conservation plan for the Lut Desert World Heritage Site, alongside appropriate desert
tourism practices, can minimize the negative impacts of these threats.
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