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Summary

Diverse factors affect the characteristics of the watershed that lead to spatial and temporal
variations in the runoff and sediment production processes. Runoff and sediment are the main
important elements in the hydrological cycle, and their changes directly affect river systems and
sedimentary environments; and their spatial and temporal variations change the morphology of the
rivers. Due to differences in soil characteristics, source materials and geological formations,
vegetation and slope in different parts of a region, the amount of runoff and sediment produced in
these areas can vary with spatial variations. The purpose of this study is to evauate the spatia
variations of runoff and sediment and runoff threshold using rainfall simulation data in the
Gharehshiran watershed in Ardebil Province. Considering the importance of spatia distribution of
sampling points across the catchment area, the locations of the samples were determined, taking
into account the access path to the points, as well as sampling in different formations through
determining the boundaries of the study area.

The field experiments and simulation of precipitation were carried out using a 1x1m rainfall
simulator in 45 pointsin different geologic formations of the watershed area. The amount of runoff
and sediment were measured in each experiment along with recording the threshold time of runoff
generation. The measured variables were mapped and interpolated by using Kriging method over
the study area. To assess the accuracy of the interpolation results, 7 samples were selected
randomly and the Root Mean Square Error (RMSE), Mean Absolute Error (MAE) and Mean Bias
Error (MBE) statistica measures were calculated by comparing observationa and estimated
values. Then, the correlation between the studied variables in various geological formations was
evaluated using Pearson correlation anadysis. The relationship between sediment and runoff
amount, and runoff threshold time were also evaluated using a triple diagram model.

The results of the interpolated maps showed that the lowest values of runoff time threshold (1.99-
3.17 min) were observed in the geological formations of upper part of the watershed having dacite
and tracite igneous, volcanic rocks. While the runoff time thresholds were increased (6.13-7.25
min) in the low land areas with the old aluvial terraces. The amount of generated runoff in the
upper hillslopes of the watershed with dacite and tracite rocks was estimated as (6.07-7.25 lit/m?),
and the amount of sediment was low (1.25-1.66 g/l). Meanwhile, in the lower parts of old aluvial
terraces, the amount of runoff production was low (2.20-3.50 lit/m?) and the amount of produced
sediment was higher with values of (2.25-3.5 g/l). The results of correlation analysis showed that
the correlation coefficients between runoff threshold and runoff volume were significant at 0.01
significant level (r = -0.802). Also, a significant negative correlation (r = -0.672), were observed
between runoff and sediment values.

The relationship between the runoff time threshold and the sediment content was positive at
significant level of 0.01 (r = 0.900). The results of interdependency between the sediment, runoff
and runoff time threshold values using triple diagram models showed that the sediment amount
was about 29/l at high runoff time thresholds of 4 minutes with 2.5-5.5 lit/m? runoff amounts.

In general, it can be said that the sediment production in the study areais strongly under the effects
of runoff amounts in lower time thresholds of runoff. As a remark, the results pointed out that the
internal relationship of runoff and sediment production are affected by avariety of effective factors
which requires comprehensive studies to reach afinal conclusion.

Keywords: Spatiadd Variation, Rainfal simulator, Runoff threshold, Geologic Formations,
Gharehshiran watershed.
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