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I - Object-oriented classification
2 - Segmentation

3 - Multiresolution segmentation
4 - chessboard segmentation

5 - quadtree based segmentation
6 - contrast split segmentation

7 - Training Data

8 - Producer Accuracy

9 - User Accuracy
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Identification of Wind erosion Micro-hotspot and Dust Emission Using Object-Based Analysis
of Satellite Imagery
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Abstract:

Accurate identification of wind erosion hotspots and micro- hotspots plays a crucial role in detecting dust emission
sources, analyzing their consequences, and predicting the associated environmental hazards. Such identification also
facilitates the targeted implementation of protective measures and prioritization of high-risk areas. In this study,
object-based image analysis (OBIA) of high-resolution satellite imagery was employed to detect micro- hotspots to
wind erosion and dust generation. By leveraging OBIA techniques, the satellite imagery was segmented and
classified into multiple land use/land cover classes. Accuracy assessment revealed that the barren land class—
identified as the most significant potential source of dust—achieved a producer’s accuracy of 86%, user’s accuracy
of 88%, and a Kappa coefficient of 0.90, indicating high classification reliability. These barren lands, defined as
wind erosion micro- hotspots, were predominantly distributed around urban and residential zones, along roadsides,
and within fallow agricultural fields. Given the region’s arid climatic conditions, these zones act as major
contributors to dust storm occurrences. The findings underscore the critical role of object-based image processing
techniques in enhancing classification precision and improving management strategies in ecologically sensitive
regions.
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