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Abstract

The present study was conducted to determine the responses of sand dunes, using different restorative measures on
different decadal time-scales in desert lands of southwest Iran. For this purpose, a research was carried out using a
factorial experiment with a completely randomized design which was replicated three times. Factors consist of
restoration measures (PM-BF: petroleum mulching-biological fixation, PM: petroleum mulching, IP-BF: irrigation
practices-biological fixation), history of fixation (<5, 5-10, 10-20, 30-40, and 40-50 years), and depths (<3, 3-10, and
10-40 cm). Vegetation cover parameters and physical, mechanical, and chemical properties of sand dunes were
measured. Furthermore, the total concentration of 45 elements and polycyclic aromatic hydrocarbons (PAHS) were
determined. The relative recovery rate (Rr) of sand dune properties for different decades after fixing sand dunes was
investigated. Increasing time had a significant effect on the Rr of parameters such as SDI (436.36%), NDVI (146.67%),
GRVI (42.33%), IPVI (20.18%), LAI (220.37%), fine and medium silt (166.87%), coarse silt (166.60%), clay (66.68%),
CEC (53.02%), available water (28.59%), SAR (22.64%), EC (97.03%), OM (125.77%), P (91.48%), PR (924.39%), pH
(2.28%), and C (412.99%). The Rr of sand dune properties decreased from the east to west of sand dunes in this study
due to a drop in precipitation and mismanagement such as deforestation and overgrazing. Therefore, socioeconomic
factors play an important role in the recovery of ecosystems in this region.

Keywords: Sand dune recovery, Disturbance, Resilience, Post-disturbance recovery
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