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ABSTRACT

This research aims to model and map the intensity of wind erosion in Golestan Province. The influential
variables affecting the intensity of wind erosion in the study area were identified and selected based on a
review of literature and expert opinions. Subsequently, causal relationships between these variables
were established using an influence diagram. After forming conditional probability tables for the model
variables, the influence diagram was converted into a preliminary Bayesian model using Netica
software. The results indicated that the most vulnerable areas regarding wind erosion risk are located in
the northern regions (north of Gonbad County), northeastern areas (Maraveh Tappeh County), and
northwestern areas (Aq Qala and Gomishan Counties). Consequently, the probability of wind erosion
risk is classified as follows: 607,176 hectares in the 0 to 25 percent risk class, 499,910 hectares in the 25
to 50 percent risk class, 437,195 hectares in the 50 to 75 percent risk class, and 486,367 hectares in the
75 to 100 percent risk class. Furthermore, the results indicated a suitable coefficient of determination
(R2 = 0.7) between the "high" probability class output from the Bayesian belief network model and the
IRIFR model score, demonstrating a satisfactory accuracy level for predicting areas affected by wind
erosion. Based on the findings from the Bayesian model and the probabilistic map presented in this
research, it is possible to examine and prioritize critical wind erosion hotspots in Golestan Province,
which is crucial for effective planning and management.
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1. Introduction

In recent years, the desertification crisis in northern Golestan province and the phenomenon of dust storms
from both internal and external sources have approached critical thresholds. The dried wetlands and their
surrounding areas, along with some of the weak pastures located in the north of the province, as well as rain-
fed agricultural and barren lands, are considered three critical internal sources of dust in Golestan. Additionally,
the Karakum Desert, the Balkan region of Turkmenistan, and the Aral Sea basin are regarded as the primary
external sources of dust affecting northeastern Iran and Golestan province. This research aims to model and
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map the intensity of wind erosion and provide suitable management programs to control wind erosion in
Golestan province.

2. Materials and Methods

0 conduct this study, the influential variables affecting wind erosion intensity in the study area were identified
and selected based on a literature review, existing wind erosion models, and expert opinions. In the next phase,
causal relationships among these variables were established using an influence diagram. The design of the
influence diagram was developed and refined through several stages, incorporating expert insights and resource
reviews. After determining marginal probabilities and forming conditional probability tables for the model

variables, the influence diagram was converted into initial Bayesian Belief Network (BBN) using Netica
software. Based on the designed model, the intensity of wind erosion was simulated randomly at 100 points
within the study area. Additionally, the empirical model of IRIFR was utilized to validate the results of the
Bayesian model . In this approach, nine significant factors influencing wind erosion were presented along with

a scoring table for analysis. Following this, sensitivity analysis was conducted, and the results were reviewed
by experts. The Bayesian model's output was compared with the province's erosion hotspot map to validate the
Bayesian Belief Network model. The information obtained from the sensitivity analysis was used to identify
input variables that had the most significant impact on the model's output and uncertainty. In this study,

sensitivity analysis of the Bayesian Belief Network model was conducted component-wise (intermediate nodes
of the model) using entropy reduction methods. Finally, based on the wind erosion maps generated from both
models, proposed management programs were presented in three groups, and seven implementation strategies
for the study area.

3. Results and Discussion

The results indicated that the amount of wind erosion in the province, based on the IRIFR model, was
categorized as 23% with no erosion (including forest areas), 41% in the low class (8,435 square kilometers),
30% in the medium class (5,968 square kilometers), and 6% in the high class (1,194 square kilometers).
According to the Bayesian model, wind erosion in the region is primarily influenced by erosion-prone factors,
erosive agents, and land cover. The results from the Bayesian model showed that the most vulnerable points
regarding wind erosion risk are located in the northern areas (north of Gonbad County), northeastern areas
(Maraveh Tappeh County), and northwestern areas (Aq Qala and Gomishan counties . Consequently, the risk of

wind erosion was classified as follows: 607,176 hectares of the area fell into the 0 to 25% risk class, 499,910
hectares into the 25 to 50% class, 437,195 hectares into the 50 to 75% class, and 486,367 hectares into the 75 to
100% class. Additionally, the results demonstrated a suitable coefficient of determination (R? = 0.7) between
the probabilities of the "high™ class output from the Bayesian belief network model and the scores from the
IRIFR model, indicating a reasonable accuracy of the model in predicting areas affected by wind erosion . The

management scenario results showed that by increasing vegetation cover by 5 to 10%, the probability of wind
erosion risk could be reduced from 42% to 28%.

4. Conclusion

Based on the results obtained from the Bayesian model and the probabilistic maps presented in this study, it is
possible to examine and prioritize critical wind erosion hotspots in Golestan Province. In these critical areas,
corrective and biological measures are recommended, including the cultivation and development of salt-tolerant
plant communities, strategies to increase the presence of salt- and drought-resistant plants in degraded pastures,
implementing conservation agriculture practices especially maintaining crop residues after harvest and



Vol. 24, No. 82 Geography and Development [ 235

establishing windbreak networks along agricultural land borders. The significance of implementing wind
erosion control projects is highlighted as essential for supporting sustainable land development to prevent
migration, preserve agricultural lands, promote industry, and ensure the safety of transportation routes,
economic sites, and biological resources in desert ecosystems by combating desertification. Therefore, it is
suggested that through research projects and increasing public awareness particularly among farmers and
natural resource users suitable strategies for controlling wind erosion should be implemented with the
assistance of a strong expert team in Golestan Province.

Keywords: Bayesian belief network, Wind erosion, IRIFR Model, Golestan.
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