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Figure 1. a: The location of Lake Urmia in the northwest of Iran; b: Lake Urmia in northwestern of Iran and the
study area on its western edge. The study area included all the lands exposed after Lake Urmia recession in the
vicinity of Urmia Plain. The red lines show the initial identification of different playa levels on the satellite
image. The white dots represent the locations of the sampled points.
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Figure 2. a: Map of the identified playa surfaces in the western Lake Urmia. Numbers represent different separated
map units for each playa surface. b: map of loose erodible material (LEM) determined based on the LEM
measurement in each map unit. CF: clay flats; CF-SC: clay flats-salt crusts; FD: fan delta; SC: salt crust; Sa-sheets:

sand sheets.
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Table 1. Mean physicochemical properties of the different playa surface, identified in the western Lake

Urmia playa.

GWD  pb EC pH Ca?*+Mg%*  Na* Ck  OM CCE Clay Silt Sand LEM MWD
Playa (9 ) R
surface (M) cmy) @™ - (meq L) (%) (mm)
CF >4 1.7 26.5 8.1 140.7 6725 333.0 29 17.7 36 37 27 25.0 2.1
CF-SC <2 1.4 43.6 8.2 142.4 7295 8893 16 214 27 41 32 36.3 1.9
Sa-SC <0.5 1.3 84.6 8.3 254.0 905.0 870.0 13 236 19 27 54 42.6 1.9
SC <0.1 1.6 117.7 8.7 174.0 1000.0 9280 0.3 17.9 31 45 24 275 2.4
Sa- >2 1.2 30.1 8.1 85.5 520.0 4323 05 35 12 5 83 89.7 0.7
sheets
Eﬁj’h L 14 04 83 120 240 102 60 380 12 12 76 550 17

GWD: ground water depth; EC: electrical conductivity; OM: organic matter; CCE: calcium carbonate equivalent; LEM: loose erodible
material; MWD: mean weight diameter.
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Figure 3. Images of the different mapping units of the clay flat playa surface in the west of Lake Urmia.
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Figure 4. Images of the different mapping units of the clay flat-salt crust playa surface in the western Lake
Urmia.
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Figure 5. Salt crusts formed in the western part of Lake Urmia. a: saline surfaces without vegetation; b: saline
surfaces with saline vegetation; ¢ and d: Young and recently exposed salt surfaces.
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Table 2. The amount of loose erodible material (LEM) in each of the playa surfaces in terms of tons per hectare.

Playa surface LEM (%) Pb(g.cm*®) LEM (ton.ha’)
CF 25.0 1.65 20.6
CF-SC 36.3 1.40 25.4
Sa-SC 42.6 1.33 28.3
SC 27.5 1.57 21.6
Sa-Sheets 89.7 1.20 53.8
Beach sand 55.0 1.40 38.5
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Figure 6. a: The Mean values of the loose erodible material (LEM) along with silt and clay content; b: The mean
weight diameter; organic matter and calcium carbonate equivalent in the studied playa surfaces.
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Figure 7. Spatial estimation map of some of the important parameters affecting the wind erodibility of the playa surfaces.

a: electrical conductivity (EC); b: organic matter (OM); c: percentage of clay; d: percentage of silt; e: percentage of sand.
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Abstract

The recession of the lake shores, including Lake Urmia (LU), and later exposure of the lake bed
sediments to wind erosion, as a consequence of climate change and drought is an increasingly dangerous
phenomenon in arid and semi-arid regions of the world. When salt particles remain unconsolidated, and
uncovered on soil surface, they can be moved by wind easily, generating salt dust. These fine-grained
salt particles cause salinization of agricultural lands, accelerate deforestation leading to health, and
economic problems in lives neighboring residents. The aims of the present research were to study Urmia
Lake Playa (ULP) geomorphic surfaces in its western shores, and their vulnerability to dust generation.
All lands from Urmia Lake recession from its western shores were selected. Different playa surfaces in
the study area were identified and mapped using satellite images and Google Earth software. Then,
boundaries of the mapped surfaces were checked by field observations. Later 130 soil samples from
depth 0-5 cm of different surfaces were collected during spring to autumn 2019 and physicochemical
analysis, mean weight diameter (MWD) and loose erodible material (LEM) were determined and finally
geomorphic map of the study area was prepared in ARCGIS software. Based on the results from present
study, seven geomorphic surfaces were identified in western part of ULP including clay flats, salt crusts,
clay flats- salt crusts; sandy salt crusts, beach sands, sand sheets and fan delta. Each of these surfaces
were subdivided to different map units based on the variation in vegetation cover and density, stability
of surficial crusts and some other physicochemical properties. Among studied surfaces, sand sheets
located in northern parts of the study area, next to Jabal Kandi village, had the highest LEM with 89.7
% equal to 53.8 ton.ha" soil. The study of the correlation between LEM and several soil physicochemical
properties showed that high sand content and low calcium carbonate, MWD (which is also dependent
of soil properties) and also low organic matter in soils of sand sheets have made these areas vulnerable
to wind erosion and prone to dust generation.
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