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2- Remote sensing technique

3- Objectual analysis

4- Object Based Image Analysis OBIA
5- Classification
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3- Normalized difference vegetation index
4- Green Normalized Difference Vegetation Index
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1- Pixel base method
2- Segmentation
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Figure 1. Geographical location of the study area in Iran, the East Azarbayjan province.
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1- Sentinel -2
2- Sun-Synchronous Orbit
3- Pushbroom
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1- Segmentation
2- Classification
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6- Length and Width
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2- Shape

3- Color

4- Compactness

5- Multi Resolution Segmentation
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1- Roundness
2- Shape index
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4- Producers and Users Accuracy
5- Overall accuracy
6- Kappa coefficient
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Table 1. Parameters values and weights for Segmentation.
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Figure 9. Display of the original image (A) and the segmented one (B).
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Table 2. First selected algorithms for detection variations and classifications.
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Table 3. Optimized algorithms with FSS to detect changes and classifications.
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Figure 10. Maping the values assigned to visual objects in each algorithm.
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Table 4. The thresholds of the algorithms used to detect changes and classifications.
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Figure 11. Map of ditches gully erosion using each algorithm.

Sheslizad b b0l LLslas Sledlbl & il
5 kS et o Sl g sdicd Sl Slalas
oo 5 S s Jesu) 5 23 of el
S 03,5 aloes laen ;831 Sl plaS e (sl LIS

&:MA| ol 43\)‘ 0 d}v\?‘ )J QT C”'L:,

1- Producer Accuracy
2- User Accuracy

£g

58 e 1L 51 :@L*J NI AV
bl s due <3 byl ks OF gl
LSl Olgea aldplebd Olaas dadas
Arc GIS Jljle 5w 5 4,8 rs 2 42l O 50
claazi Osls cilas b e S edls JLal
S el e Sodls i b guaih Sl Jol-

Gt wsad v sl anslie b5 Sl Olallas



o) o2 9 (oo 8Ly

A eisd by g on shuaid s glagn; Sl Como ob5)1 -0 Jsr
Table 5. Evaluation of the accuracy of different classification algorithms based on the object-oriented method.
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Abstract

Background and Objectives: Locating in arid and semi-arid region, Iran is always affected by
sloping instability and erosion, especially gully erosion. This erosion pattern has occurred in
different parts of Iran continuously over many years, and during erosion process and transferring the
high amount of sediment has caused the destruction of roads, infrastructures, pasturelands,
hillslopes, etc. which makes it necessary to identify high-risk areas and to develop sensitivity maps.
In recent years, the processing of satellite images as an advanced method with the aim of increasing
the accuracy and saving time and cost has been widely used by researchers. The object-oriented
analysis of images is one of the most important methods for extracting information from satellite
imagery, which is based on spectral, form and spatial characteristics and using expert knowledge to
identify complications.

Materials and Methods: In this research, the Lighwan watershed was studied as one of the most
important sub-basins of Aji Chay in the East Azarbaijan Province. The images of Sentinel-2 (2016)
with spatial resolution of 10, 20 and 60 meters were used for the processing and identification of
gully erosion sites. The images were processed using the eCognition software and applied with
different types of algorithms to design a semi-automatic model based on object-oriented analysis.
Finally, in order to evaluate the accuracy of the model, the identified gully affected area were
mapped out and calculated using ArcGIS software to match the ground truth map and to calculate
the error matrix, manufacturer accuracy, user accuracy and kappa coefficient for each of the
algorithms.

Results: The results showed that the density and compactness algorithms had the highest and lowest
accuracy of the manufacturer (manufacturer accuracies were 88 and 78), respectively. While based
on Kappa coefficient, the asymmetry algorithm had the highest accuracy compared to other methods
(kappa = 0.91). Then, the shape index and density algorithms with kappa coefficient of 0.89 and 0.85
provided acceptable accuracy for the classification and identification of the gully.

Conclusion: In the present study, semi-automatic semi-automatic model for ditch identification was
presented using spectral and geometric properties of Sentinel-2 satellite images and object-oriented
processing in eCognition software environment. The use of object-oriented methods due to the
increased accuracy of classifying and identifying surface effects and phenomena can be used as a
suitable solution for future soil studies and natural phenomena.
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