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Erosion processes are accelerated by the presence of unpaved roads in catchments with shallow
soils and steep slopes, favoring overland flow and sediment connectivity between hillslopes and
the river network. Soil erosion modeling studies conducted at the catchment scale focus primarily
on the hydrological behavior of cultivated hillslopes. Few studies address unpaved roads and
suitable practices to limit their impact on hydro-sedimentary transfers in a catchment system. This
study simulates soil conservation measures on unpaved roads and hillslopes and their effect on
the hydrological and erosive dynamics in a small order catchment. The rainfall events were
monitored at Lajeado Ferreira’s creek, in Arvorezinha, Southern Brazil (1.2 km?). The catchment is
characterized by shallow soils, steep slopes, intense agricultural activity and sediment yields (SY) of
around 150 t km?y". Unpaved roads cover about 3% of the catchment surface area and supply
36% of the annual average SY. The Limburg Soil Erosion Model (LISEM) was used to simulate the
roads’ impact on soil erosion. Eight rainfall events, monitored from 2014 to 2017, were calibrated.
Rainfall ranged from 9 to 97 mm, total runoff volume (Q) varied from 1462 to 60765 m3 and SY
from 0.6 to 81 tons. These events represent different precipitation and land use conditions, so that
the road's effects on the hydrological dynamics of this catchment may be investigated. Then,
modeling scenarios consisting of three levels of intervention to mitigate sediment supply were
tested. The low intervention (LI) level was based on cost-efficient practices, applied to the road
only through the installation of rockfill and energy-deflecting small reservoirs. The medium
intervention (M) included the sowing of grass for gutter protection on the road area and filter
strips were installed near the drainage channels. For the high intervention scenario (HI), additional
grass strips were installed on hillslopes. Their impact was evaluated by comparing the
hydrosedimentological variables Q (m3), peak flow (L s) and SY (tons), modelled at the
catchment's outlet. Rockfill and energy-deflecting small reservoirs were not enough for reducing
peak flow (Qp), on average. Indeed, the main proportion of overland flow originates from other
landscape components, such as hillslopes. Under the Ml and HI scenarios, Qp decreased by 2 and
46%, respectively. The LI and Ml scenarios led to an average Q reduction of 12%, compared to 53%



under scenario HI. For one event, HI promoted a reduction of 92% of calculated Q, representing
15,693 m3. HI also showed the most positive effects on limiting SY. It becomes evident that
hillslope interventions are necessary, as they allow increasing infiltration, reducing both runoff
volume and stream power when the flow reaches the roads. For rainfall events of higher
magnitude, it was observed that HI was responsible for reducing Qp between 9 and 25%, while
during smaller events, this reduction reached 61 to 93%. This indicates the importance of
managing roads in order to reduce runoff energy and concentration, but also to take measures on
hillslopes to limit overland flow and erosion inputs, as well as to delay peak Q.
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