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abstract

Rain infiltration fundamental process in the hydrological cycle and plays a vital role in sustainable natural
resource management. It significantly contributes to reducing surface runoff, controlling soil erosion, and
enhancing agricultural productivity. This study aimed to investigate the effects of four slope gradients
(5%, 10%, 15%, and 20%) and six rainfall intensities (40, 60, 80, 100, 120, and 150 mm/h) on both final
and average infiltration rates using a rainfall simulator in Zanjan Province, Iran. Analysis of variance
revealed that slope, rainfall intensity, and their interaction had statistically significant effects on infiltration
rates at the 1% and 5% levels. The highest average infiltration rate (3.8 cm/h) and final infiltration rate
(3.21 cm/h) were recorded at a 5% slope under rainfall intensities of 150 mm/h and 60 mm/h, respectively.
In contrast, the lowest values for both parameters were observed at a 20% slope and 40 mm/h rainfall
intensity, with rates of 1.71 cm/h and 0.73 cm/h, respectively. Overall, the results indicated that at lower
slopes, increasing rainfall intensity promotes infiltration, whereas at steeper slopes, enhanced surface
runoff reduces infiltration opportunities. These findings underscore the importance of slope—rainfall
interactions in designing effective soil conservation and runoff management strategies.

Keywords: Rainfall simulator, Surface runoff, Soil erosion, Final infiltration



