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Geographical location of the project 46.
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Figure 1. A. Location of the Eastern watershed of Lake Urmia in Northwestern Iran and within East
Azerbaijan province

The location of the eastern subwatersheds within the whole watershed of the Lake Urumia
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Figure 1. B. Lake Urmia watershed and 4 sub-watersheds under study in the eastern part of the lake
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Figure 2. Baseline status of vegetation (a), current status of vegetation (b), percentage of changes from the
past to the present (c)
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Figure 3. Amount (mm per year) and percentage of changes in hill slope net erosion in the Eastern
watershed of Lake Urmia before and after vegetation loss
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Table 1. Changes in minimum, maximum and average soil erosion in Eastern watersheds of Lake Urmia
Erosion (Maximum) Erosion (Minimum) Erosion (Average)

Changes Difference  Current  Baseline  Changes  Difference Current Baseline  Changes Difference Currentc Baseline
% Mmfyear!  Mmiyeart Mm/year! % Mmiyear!  Mmjyear!  Mmiyear? %  Mmiyear! Mm/year! Mm/year*
999.99 28560021 784757 771808 -999.96 -71179.85 -79865.73 -83160.87 27767 0105 0.039 -0.065
995.99 1445173 720626 5669.03 -996.31 -39372.04 -39461.01 -810558 0489 0622 0664 0041
999.86 12867037 720027 707668 -984.34 6531492 -66161.12 -32588.12 33213 1142 1106 -0035
995.933 6954605 716012 701115 -99825 -54537.35 577946 -6746167 8337 0577 0919 0342

Changes in net soil erosion due to the vegetation loss in Aji chai sub-watershed
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Figure 4. Changes in soil erosion in the Aji Chai sub-watershed: (mm /year) and percentage
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Changes in net soil erosion due to the vegetation loss in Qale chai sub-watershed %]\
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Figure 5. Soil erosion changes in the Qale-e-Chai sub-watershed: (mm / year) and percentage

Changes in Net Soil Erosion In Marduq Chai Sub-Watershed
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Figure 6. Soil erosion changes in the Marduqg Chai sub-watershed: (mm / year) and percentage
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Changes in Net Soil Erosion In Soufi Chai Sub-Watershed
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Figure 7. Soil erosion changes in the Soufi Chai sub-watershed: (mm / year) and percentage
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Table 2. Comparison of annual soil erosion tonnage in each of the sub-watersheds in baseline and current

conditions
The name of ~ Average erosion  Average erosion Description
the sub- (Tons/hectare)  (Tons/ hectare)
watershed Baseline current
Aji Chai -0.975 0.585 In the baseline state the erosion was negative. That is, about 1
.ton per hectare of soil was accumulated per year
Qale Chai 0.615 9.96
Marduqg Chai -0.525 16.59 In the baseline state the erosion was negative. But now it has
!reached 16 tons per hectare
Soufi Chai 5.13 13.78




VEY Gline) o ojlet V) al>

S g0 0,5 Sladss

obey b o sbl...f gy BT 1 50 S5 0uds BT L5 dmwlxo -V Jgue

Table 3. Calculation of soil tonnage lost due to vegetation loss over time

Thename  The difference of the average  Overall rate of difference in soil Sub-watershed area Tonnage of soil
of the sub-  net soil erosion rate over time erosion over time (Hectares) lost over time
watershed (Mm year?) (Tons hectare™) (Ton)

Aji Chai 0.10 157 1063942 1675710/20
Qale Chai 0.62 9.33 92004 858404.59
Mardug 1.14 17.30 306137 5244128.35
Chai

Soufi Chai 0.57 8.65 116240 1006060.57
Total 1578325 8172536.5

2014; Mulligan, 2012; van Soesbergen &
Lo bt logus Mulligan, 2014)
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Abstract

Heavy soil erosion and sedimentation at the watershed level can trigger intense environmental
consequences. This research proposes a modeling technique to estimate changes in incremental
soil erosion over time and evaluate the effect of vegetation cover on soil erosion in critical areas.
For this, the study employed the Water World Policy Support System (WWPSS) for simultaneous
modeling of changes in vegetation cover and soil erosion. Changes in vegetation cover from 2000
to 2020 were studied by extracting data from the model databases received from MODIS VCF
satellite images. The study further used maps and calculations of the run model to measure the
amount of net soil erosion (erosion minus sedimentation in the same place) and subsequent change
in its level under two baseline (before loss of vegetation cover) and current (post-vegetation loss)
situations. It was found that the average percentage of grass-pasture cover in the studied watershed
has declined from 78.36% (under the baseline situation in 2000) to about 47% (under the current
situation). The average amount of net soil erosion in the two sub-watersheds of Aji Chai and
Marduq Chai has increased by more than 277% and 33%, respectively, signifying them to be the
most vulnerable sub-watersheds (among all the four studied sub-watersheds) to soil erosion at
critical areas. Overall as expected, a 40% loss of vegetation in the studied watershed has provoked
adversely hazardous consequences during the studied period while cumulatively leading to over 8
million tons of soil deterioration in 15 years. The proposed method is assumed to be advantageous
by providing quantitative and rapid environmental assessments that entail precise quantification of
environmental consequences like soil erosion.
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