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Extended abstract

Introduction

The hills surrounding the international wetlands of Almagol and Ajigol in the Golestan Province are exposed
to severe erosion and every year a large amount of sediments from these hillslopes discharge into these
wetlands. Whilst a large extent of these surrounding hills, covered with Biological Soil Crusts (BSC), has been
destroyed due to lack of awareness of their values, sensitivity and ecological functions. Improving soil
properties, preventing direct contact of raindrops with the soil surface, all indicate the important role of BSC in
hydrological processes and soil loss control.

Materials and methods

In this study, the role of BSC in the hydrological processes of dry areas was investigated using a rain simulator.
After a field survey and evaluation of the area, different treatments including biological crust with a dominant
lichen cover, biological crust with a dominant moss cover, an area covered with vascular plants, an area without
cover and areas covered with a combination of moss and lichen were selected to perform rain simulation and
compare their effects on the hydrological processes of the selected region. Rain simulation was done in 2x1
meter plots for 30 minutes and intensity of 82 mm per hour. The start time of runoff and the volume of produced
runoff at the outlet of the plot were measured and recorded. Also, at five-minute intervals from the beginning
of the simulation process, 500 ml runoff samples were collected and transferred to the laboratory for testing in
order to estimate the sediment concentration and mass. In addition, the depth of the wetting front caused by the
infiltration of rain was measured at the beginning, middle and end sections of the plots.

Results and discussion

The results of rainfall-runoff simulations at a 2x1 m? plot scale with a rainfall intensity of 82 mm.h! and a
duration of 30 minutes plots, showed that the average mass of sediments from plots with the dominant cover of
moss (104 g), lichen (91 g), lichen-moss combination (176 g) and bush (99 g) was significantly higher than
bare soil (1133 grams). Therefore, in case of destruction of the existing BSC and the formation of bare lands,
the sedimentation rate will increase by more than 5 times. A significant decrease in water infiltration into BSC
causes a significant increase of 30-40% in runoff generation compared to the treatment covered with bushes
and a significant increase of 8-18% compared to the bare soil treatment.

Conclusions
by reducing soil loss and sediment concentration, BSC cause the production and transfer of high-quality runoff
to the wetlands and as a result maintain the ecological function and health of the region’s wetlands. The results
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of this research show the positive influence of BSC on the hydrological and ecological performance of arid
areas in the north of Gorgan Plain and protection of Ramsar-listed wetlands in the region.
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Table 2. Summary of the specifications of the simulation and sampling process (number of treatments and repetition of samples)

Treatment Number of . .
Treatments R L Simulation procedure
no. simulations

Biocrust with dominant cover of

! Lichen 3 Simulation duration: 30 minutes
2 Biocrust with dominnat cover Moss 3 Design rainfall with 30 minutes duration and 50 years
3 Bareland with no cover 3 returen period:41 mm
4 Land covered with vascular plants 3 Runoff sampling: every 5 minutes from onset of
simulation
Biocrust with mixture of Lichen and Maximum number of sampling per simulation: 6 samples
3 Moss 2
Totla number of simulations: 14 Totla number of runoff samples: 84
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Table 3. Characteristics of plots treatments

Plot number Cover type (Psell?cifl 9 Plot aspect Veg&:}t)z;tri;);lf)o ver
1 Lichen 16 South 45
2 Lichen 14 South 37
3 Lichen 16 Northeast 75
4 Moss 23 North 85
5 Moss 24 North 65
6 Moss 20 North 75
7 Brush 20 South 33
8 Brush 21 South 27
9 Brush 21 South 18
10 Bareland 20 South 2
11 Bareland 20 Northeast 2
12 Bareland 20 Northeast 3
13 Moss mix-Lichen 16 North 70
14 Moss mix-Lichen 17 Northeast 60
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Table 4. Results related to runoff from rain simulation

Plot .. ARuAHOff, Runoff end time Runoff volume Runof f
number Cover type initiation time (min) (ml) coefficient
(min) (Percent)
1 Lichen 2.25 32.63 30811 38.51
2 Lichen 2.33 32.17 34848 43.65
3 Lichen 3 32 30185 37.73
4 Moss 333 31.5 33890 42.36
5 Moss 1.75 32.1 38605 48.26
6 Moss 2.5 31.5 31376 39.22
7 Bareland 4.17 30.67 28530 35.66
8 Bareland 433 31 27810 34.76
9 Bareland 227 30.83 31797 39.75
10 Brush 3.93 31 22421 28.03
11 Brush 4.33 30.58 22130 27.66
12 Brush 3.68 30.67 18391 22.99
13 Moss mix-Lichen 3.17 30.98 33757 42.20
14 Moss mix-Lichen 3.72 31.78 37647 47.06
Cumulative runoff volume from 2 m? plots
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Fig. 7. The mean value of cumulative runoff volume for different treamtments
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Fig. 8. The results of Tukey test for analysis of siginificance level of variation at runoff volume for different treatments
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Fig. 9. The runoff initiation time (per seconds) from the onset of simulation at different treatments
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Fig. 10. The results of Tukey test for analysis of significance level of variation at runoff initiation times for different treatments
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Fig. 12. The results of Tukey test for analysis of significance level of variation at runoff end times for different treatments
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Table 5. Results of Rainfall measurement results from rainfall simulation

mfr:l(;)ter Cover type Total sediment load (gr) nfriﬁ:)ter Cover type Total sediment load (gr)

1 Lichen 99 8 Brush 158
2 Lichen 95 9 Brush 89

3 Lichen 79 10 Bareland 1700
4 Moss 61 11 Bareland 1355
5 Moss 186 12 Bareland 343
6 Moss 64 13 Moss mix-Lichen 163
7 Brush 51 14 Moss mix-Lichen 188
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Fig. 14. Sediment mass changes in different treatments
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Fig. 15. Tukey diagram to check the significance of sediment mass difference after simulation between treatments
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