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Extended Abstract 
Intensive urban or agricultural land use practices contribute to the contamination of aquatic ecosystems, primarily 

through diffuse nutrient inputs, mainly nitrogen and phosphorus. Variations in their concentrations, whether increasing or 
decreasing, are influenced not only by anthropogenic activities but also by natural processes resulting from prevailing 
climatic conditions. Consequently, seasonal changes play a crucial role in influencing the chemical characteristics of surface 
waters [1]. For this study, two rivers with different land use characteristics in a Carpathian catchment (southern Poland) were 
selected. Approximately 55% of the Raba River catchment is covered by forest, and balanced with crops, pastures, and 
buildings, while nearly 85% of the Wolnica River catchment is covered by arable land and crops [2]. 

The study aimed to determine the effects of seasonal changes and different land use types on nitrogen and phosphorus 
concentrations in the catchments of these rivers over a three-year research period (2016-2018). Soil samples corresponding 
to the 4 different land uses were collected by hand from the surface layer (0-5 cm). Furthermore, samples of the suspended 
sediment and bottom sediments were also considered. Suspended sediment samples were retained using the time-integrated 
sampler [3]. Bottom sediment samples were taken in the vicinity of the time-integrated sampler. Samples were studied for the: 
total nitrogen (TN), and total phosphorus (TP). 

In the Raba River catchment, TN concentrations were from 0.09 to 8.015 mg/g, and TP ranged from 0.082 to 1.486 
mg/g. Comparatively, in the Wolnica River catchment, TN was observed in a range from 0.212 to 4.69 mg/g, while TP levels 
varied between 0.013 to 2.196 mg/g. The results showed that the concentration of TN and TP in studied catchments were 
characterized by a clear seasonal variation and land use types. The highest average concentrations of TN and TP were 
observed in soils from residential areas. Housing with a significant number of people, livestock and inadequately stored 
animal excrement pose a substantial risk to the environment. Contaminants from these areas can gradually infiltrate the 
ground and surface water, contributing to increased nitrogen and phosphorus compounds in these catchments [4].  

A decrease in TN concentration was observed in the soils of both catchments during the growing seasons, followed by 
an increase in autumn. Nitrogen concentration in soils usually decreases during the growing season due to plants' intensive 
uptake of this element. However, an increase in TP concentration was noted in the spring, likely due to the intensive 
decomposition of organic matter, one of the primary sources of phosphorus in natural catchments. There was also a noticeable 
increase in suspended sediment and sediment concentrations of TN and TP during the spring seasons. This could be linked 
to agricultural activities and increased precipitation, a trend consistent with findings from other studies in Carpathian sub-
catchments [5, 6, 7]. 
This study has been published as part of a PhD thesis at the Faculty of Environmental Engineering and Energy, Cracow 
University of Technology and has been funded by the National Science Center, Poland (research grant No. 
2016/23/N/ST10/01292). 
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