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Comparative assessment of vegetation cover seasonality with temporal variation of
rainfall erosivity and sediment load

Fatemeh Eslami

Abstract

Soil erosion is a major environmental concern in the agriculture and food production around the
world. This problem can significantly impact on natural and managed ecosystems as well as human
beings. Erosion rate and some affected factors such as erosivity and vegetation cover show seasonality
during year. Long-term data on their seasonal cycles are necessary for proper planning of land
management and erosion control measures. This study was aimed to evaluate the changes in
vegetation cover and its effect on sediment yield. Two basins, Kasilian in Northern Alborz and Latian
in Southern Alborz, were selected. The study carried out for three years of drought, normal and wet
which were selected based on analyzing average annual flow discharges. Landsat TM images were
used to obtain land use maps of the basins. Spatial and temporal variations in vegetation cover were
derived at 16-day intervals form MODIS data of the standard normalized difference vegetation index
(NDVI). For estimating daily suspended sediment, we used a combination of logged mean loads
within discharge classes sediment rating curve and average daily discharge data. Rainfall erosivity
factor, EI30, was determined for selected gauging site in each basin based on 1-minute interval rain
records. They were followed then by computing suspended sediment yield and erosivity at 16-day
intervals, simultaneous to the NDVI. The study of the results of NDVI shows that the increase and
decrease in this index is compatible with the seasonal changes; that is, with the beginning of the cold
season, the index decreases and in the hot season the index follows an increasing trend. The results
indicate that the NDVI in Latyan basin had a higher coefficient of variation compared to Kasilian
basin. The reason for this observation is probably due to a more arid climate of the Latyan basin. In all
the three studied years (drought, normal, and wet years), a high negative correlation was found in the
Kasilaian basin between the 16-day values of vegetation index and the sediment yield. However, the
highest correlation was in the water-year of 2004-05 (humid year). In contrast, in all the studied years
of the Latyan basin, no significant correlation was observed between the two aforementioned factors.
The peak of the sediment yield in each studied year in the Kasilaian basin did not occur at the same
period of time compared to the other years; while, the peaks for the Latyan basin were concurrent
with the melting of snow in the beginning of the spring. With seasonal changes in the Kasilaian basin,
high correlations were observed among the vegetation cover, rain erosivity and sediment yield. In the
Latyan basin however, erosivity was not followed by the sediment yield which seems to be the result
of a snowy regime of precipitation during winter. Finally, based on sediment yield, erosivity, and
vegetation index temporal variations, management plans were presented for agricultural, range, and
forest land uses.

Keywords: water erosion, vegetation index, Remote Sensing, deposition
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