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Figure 1. Location map of the study area in the West-Azarbaijan Province, Iran.
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Table 1. Calculation and estimation of MFI and R for precipitation stations in the Rozechai watershed.

R MET Yl Suub wblir 5 e el rr b Rt s,
Annual precipitation Latitude Longitude Station Row
166 73 428 37.53 45.03 (Camp Urmia) a5, S 1
132 63 343 37.66 44.9 (Tepic) K3 2
181 77 423 37.6 4488 (Kalhur) , 5¢ls 3
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197 82 545 37.43 44.86 (Shahr chai) ¢lbx e 5
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201 83 563 37.55 44.85 (Tallinn) G 7
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Figure 2. R-factor estimation relation based on average annual precipitation in hydrometric station Rozechai
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Table 2. The Soil erodibility factor (ton hr/MJ/mm) based on 1% soil organic matter (3, 7, 22).
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Table 3. The crop/vegetation and management factor (C) in different land use types for the Rozechai

watershed (23, 28).
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Table 4. Measured sediment and soil erosion values (ton/ha/yr) in the Kalhor hydrometric station in Rozechai watershed.

AVl gy Lo e
(o 3 S 53 o)

Annual sediment average (ton/ha/yr)

Sediment delivery ratio (SDR) (Km?)

Cols AVl Sl il b b e
Area (Dl 53 5 53 o)

Soil erosion average (ton/ha/yr)

0.687 0.1

186.41 6.6
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Figure 3. The sediment rating curves of Kalhor hydrometric station in Rozechai watershed (2006-2013).
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Figure 5. The map of K-Factor in Rozechai watershed. Figure 4. The map of R-Factor in Rozechai watershed.
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Figure 10. The map of soil erosion (ton/ha/yr) in Rozechai watershed.
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Table 5. Classified classes of annual soil erosion (31).
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Figure 11. Erosion values (Thousand tons) in the land use of the Rozechai watershed.
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Figure 12. Erosion and sediment values (ton/ha/yr) in the land use of the Rozechai watershed.
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Abstract

Background and Objectives: Soil erosion is one of the environmental problems which can be
considered as a threat for natural resources, agriculture and the environment. Thus, determining
the temporal and spatial data of soil erosion is an effective way for management of soil erosion,
sediment control and watershed management. The misuse of lands and landuse changes such as
converting forests and grasslands into agricultural land, overgrazing and tillage on steep slopes
leads to an increase in soil erosion and sediment yield. Different landuses cause different
amount of erosion and land management has an important role in erosion prevention. The
objective of this study was to estimate and compare the rate of soil erosion in different landuses
of Rozechai Watershed in North West Urmia using RUSLE model.

Materials and Methods: Towards this attempt, the revised universal soil loss equation was
used in a GIS framework. After providing the necessary input parameters of RUSLE model
including R, K, LS, C and P maps the model was implemented and then the average amount of
each factor was calculated and erosion map of the study area has been prepared through
overlaying the input layers.

Results: Results showed that the average amount of soil erosion rate in the studied watershed is
estimated to be 13.1 (ton/ha/yr). The results also showed that the highest average erosion rate is
assigned to moderate and dense rangeland landuse with 16.73 and 14.53 (ton/ha/yr),
respectively. As a concluding remark, the high amount of erosion and sediment yield in
rangeland landuse can be attributed to location and spatial distribution of these land use
category in steep parts of the watershed and considerable amount of area.

Conclusion: Increased use of steep rangelands has increased the sensitivity to erosion in these
areas and this is the main reason for the increase in erosion in the rangelands in comparison to
other land uses. The erosion map provides an opportunity to determine the severity of spatial
erosion changes that can be used in erosion planning and management.
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