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Abstract

Effectiveness evaluation, as one of the key components of project management, plays an important role
in performance monitoring, identifying strengths and weaknesses, and improving management decision-
making. Despite more than seven decades of implementing combating desertification projects in critical
hotspots of wind erosion and dust in Iran, evaluate the effectiveness of these interventions remains a
major management and research gap in this field. Accordingly, this study aimed to determine the
effectiveness of combating desertification projects in Nehbandan County, South Khorasan Province,
Iran. For this porpus, the digital boundaries of five restoration projects and a control area were identified,
followed by field surveys and data collection within each area. The ecological indicators considered
included vegetation cover percentage, annual production, species diversity, carbon sequestration in plant
biomass, and wind erosion intensity. Vegetation cover and annual production were measured using the
transect and quadrat methods. Species diversity was assessed based on species richness and evenness
using the Shannon—-Wiener index in PAST software. Plant carbon was measured using the combustion
methods, while wind erosion intensity was estimated using the IRIFR model. The differences in the
aforementioned indicators between the restored and control areas were considered as measures of
ecological effectiveness. The results showed that the implementation of combating desertification
projects aimed at stabilizing critical hotspots of wind erosion and dust increased mean vegetation cover
by 14.7 percentage, increased annual production from 9.8 to 72.9 tons, and improved species diversity
from 0.12 in control areas to 0.44 in restored areas. The mean seedling survival rate in the restored sites
was estimated at 90.25%, indicating a high level of success in planting operations. The total amount of
carbon sequestered in plant biomass was estimated at 913.1 tons. The results also indicated that
enhanced vegetation cover reduced wind erosion intensity by an average of 7.4 tons ha™! and protected
a total of 14.4 thousand tons of soil across the project areas. Overall, the findings demonstrate the high
effectiveness of wind erosion control and management projects in improving ecological performance in
the desert ecosystems of Nehbandan County, particularly in stabilizing moving sands. However, the
dominance of a limited number of plant species in restored areas may challenge the long-term ecological
resilience of these ecosystems. Therefore, increasing species diversity should be considered in the design
of future restoration projects.

Keywords: Combating desertification, wind erosion, ecological evaluation, ecosystem services, South
Khorasan.
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