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Extended Abstract

1. Introduction

Water resource planning in different world countries is based on the potential surface resource availability.
Land use changes, especially in watersheds that include cities and population centers, strongly affect the
quantity of water. In this regard, this study aims to determine land use/land cover changes in the Samian
watershed, Ardabil. Also, investigating the relationship between land use changes and the amount of surface
water in this watershed was explored; changes in land use in a region cause a change in the hydrological
cycle, followed by disruption of precipitation, evaporation, permeability, and runoff. Land use can be
considered the most changing factor of hydrological processes in spatial and temporal scales. In order to
separate the joint effects of climate change and human activities on watershed hydrology and the tendency
to simplify the details, it has focused on the watershed runoff level. Hydrological events such as river flow
result from complex interactions between climate change and human activities. It is essential to predict and
obtain a small amount in the runoff production and transfer it to the outlet point of the basin. The runoff
coefficient can be defined as a ratio of rainfall produced as runoff in an area, which varies based on the
slope, land surface conditions, vegetation type, and soil hydrological group. The runoff coefficient indicates
the runoff ratio to total precipitation in different areas where the previous soil moisture is not considered.
One of the goals of watershed hydrology is to determine the response of runoff production to changes in
area and land use characteristics. Zoning maps of runoff and flood coefficients in different return periods
can be considered in developing residential areas and urban infrastructure design. The current research aims
to determine land use changes in the Samian watershed in four consecutive periods. In addition, the pattern
of guantitative changes in surface runoff coefficient values in the study periods has been evaluated based
on the recorded runoff data in different watersheds. In this regard, the changes in runoff coefficient values
have been evaluated using one-way ANOVA and Tukey’s tests.

2. Materials and Methods

In this study, ENVI software obtained land use for four time periods from 1993 to 2017. In order to
investigate the quantitative changes of water, 5 hydrometric stations and 32 rain gauge stations within the
watershed were selected, and the runoff coefficient of these stations was obtained based on the recorded
data in river gauge stations. In the next step, ANOVA and Tukey tests were exerted to determine the
significance of changes in the mean runoff coefficient.

3. Results and Discussion

According to the results, rangelands have decreased considerably by 9.75% in the studied years. Also,
irrigated agriculture had the highest increase, with 8.45%. Residential areas had increased in the study
period by 1.42% compared to the first period. Rainfed agriculture has also increased by 3.29% in the study
area. Also, the use of forests has decreased by 2.25% of the entire area, and finally, the use of water zone
has decreased by 1.16 in the last period, with downward changes in the studied years. In all studied
hydrometric stations except Nir station, the changes in runoff coefficient were significant. In Samian,
Aladizgheh, Atashghah, and Ghilande stations, the changes in runoff coefficient have decreased, which
means a decrease in river discharge during the research period.

4. Conclusions

Since the use of water agriculture in the region has increased by 8.45%, it has caused a considerable amount
of surface runoff to be allocated to agricultural land. As a result, the discharge in the hydrometer stations
has decreased, directly affecting the runoff coefficient. The results can be used in the quantitative analysis
of the relationship between land use change and surface runoff coefficient changes. Also, based on the
reduction of natural lands, it is possible to predict the increasing intensity of runoff and flooding. In
addition, land use planning and management and knowledge of the amount, intensity, and spatial changes
of runoff production potential are prerequisites for planning for runoff control.
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