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Extended abstract
1- Introduction

In recent years, soil erosion, especially in arid and semi-arid areas, has been considered one of the most critical
environmental threats, which reduces the productive capacity of ecosystems and disrupts their natural balance by
causing extensive changes in the physical, chemical, and biological properties of soil systems. Soil erosion can
lead to significant soil degradation in natural ecosystems. Wind and water erosion are the two main types of
erosion that interact significantly with each other in arid and semi-arid areas. The amount of soil lost through
combined wind and water erosion is greater than the amount lost due to each of the erosions alone. This study
aimed to assess the impacts of combined wind and water erosion on the physical, chemical, and biological
properties of soils in the Bampour region of Sistan and Baluchestan Province, southeastern Iran.

2- Methodology

Soil sampling in this study was done in a completely randomized design. First, erosion and sedimentation maps
available in the region were used to classify soil erosion intensities, including: no erosion, low erosion, moderate
erosion, and severe erosion. Then, in each erosion region, four homogeneous areas with common physiographic
conditions were selected. In each of them, five soil samples (one sample in the center and four samples in the
form of a plus sign around it) were collected. Soil sampling was carried out from a depth of 0 to 30 cm. For each
erosion site, samples collected from homogeneous areas were mixed to prepare a composite sample. Immediately
after collection, the soil samples were divided into two parts. Part of the samples intended for measuring
biological properties were transported to the laboratory in sealed containers to maintain the initial humidity
conditions and in the vicinity of dry ice. These samples were not sieved and were stored in the refrigerator until
the experiments were performed. The other part of the samples was used to measure physical and chemical
properties after drying in the open air and passing through a 2 mm sieve. The data were subjected to one-way
analysis of variance (ANOVA) using SPSS software. Duncan's test with a 95% confidence level was used to
compare the means. Also, the correlation between the studied parameters was analyzed in the R software
environment.

3- Results

The results indicated that erosion intensity significantly influences all physical, chemical, and biological soil
properties. The most pronounced changes in physical properties were observed in bulk density and porosity,
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highlighting their high sensitivity to erosion processes. Analysis of variance confirmed that erosion intensity has
a significant impact on key chemical parameters, including organic carbon, total nitrogen, available potassium
and phosphorus, soil pH, electrical conductivity, and moisture content. Organic carbon concentration was highest
in non-eroded soils (55.5 g/kg) and decreased significantly as erosion severity increased. Similarly, soil moisture
content declined sharply from 19.9% in non-eroded soils to 7.3% under severe erosion conditions. Strong
negative correlations were found between erosion intensity and organic carbon, total nitrogen, available
potassium, electrical conductivity, and moisture, indicating that reductions in these soil fertility indicators are
associated with increased erosion severity. Moreover, microbial biomass and enzymatic activities declined
significantly with increasing erosion, reflecting the degradation of soil biological health. High F-values across
biological parameters underscore the sensitivity of soil microbial communities to erosional disturbances and the
consequent decline in soil quality. Correlation analyses revealed extremely strong negative relationships (ranging
from -0.97 to -0.99) between erosion intensity and all measured biological indices, suggesting that robust
microbial activity and biomass contribute critically to soil stability and erosion resistance.

4- Discussion & Conclusions

Combined water and wind erosion exerts profound and widespread impacts on the physical, chemical, and
biological properties of soils. Increased erosion intensity induces destructive alterations such as modifications in
soil texture, reduced porosity, elevated bulk density, and decreased moisture content—ultimately leading to a
significant decline in soil physical quality. Erosion also causes a marked depletion of essential soil nutrients,
including organic carbon, total nitrogen, available phosphorus, and potassium, thereby impairing key soil
chemical indicators and soil fertility levels Biological attributes—such as enzymatic activities, microbial
biomass carbon and nitrogen, and basal microbial respiration—also decline under increasing erosion pressure,
underscoring the high sensitivity of soil biological functioning to erosional processes. This degradation not only
compromises surface soil structure and fertility but also disrupts vital ecosystem services such as nutrient cycling,
microbial activity, and long-term carbon sequestration Moreover, a decline in microbial populations impairs soil
biological processes, weakening nutrient dynamics and limiting soil regeneration capacity. These cascading
effects ultimately diminish soil productivity and ecosystem resilience. Therefore, identifying erosion-prone areas
and implementing targeted soil conservation and restoration strategies is critical for mitigating erosion impacts
and preserving soil quality and ecosystem sustainability.

Key Words: Combined wind—water erosion, Soil physicochemical properties, Soil microbial activity,
Bampur region.
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