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Quantifying post-fire sediment erosion in the Montiferru area
(Sardinia, Italy): preliminary results
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A number of works are highlighting the increasing size and severity of large wildfires in the Mediterranean Basin, with cascading effects on post-fire
erosion. Direct measurements of post-fire soil erosion, particularly in remote and complex terrain, are time-consuming and expensive, and are further
challenged by the risk of sudden and intense rainstorms following wildfires, at the end of the fire season.

The objective of the present work is to present preliminary results of the post-fire erosion measurements collected by the silt
fence technique and carried out in the Montiferru area (Sardinia, Italy).
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A very large wildfire occurred at the end of
July 2021 and burned an area of 13,000 ha.

Central Western Sardinia, Italy
The climate is Mediterranean
with water deficit conditions
occurring from May through
September, and precipitations
mainly
concentrated
in
autumn and winter.
The mean annual rainfall is
1174 mm (max 93.7 mm in
January, min 3.2 mm in July)
and
mean
annual
air
temperature is 13.9 °C.
Most of fires occur during the
summer season, from June to
September.

After the fire, six sediment fences were installed at the base of six plots of 30 m2 (3 m x 10 m) in two areas with
a slope of 12% and 20% to capture post-fire sediment delivery.
The first area was mainly characterized by Quercus ilex and Erica arborea (plot A), the second by Arbutus unedo
and Quercus ilex (plot B). Silt fences used in this study are easy to be installed and costless, being made of
wooden posts and geotextile fabric.
The sediment trapped in the fences
was periodically removed, weighted,
dried and analyzed to determine
water
content,
particle
size
distribution, and dry sediment
weight.
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The total precipitation recorded in the period October 2021 March 2022 was 557 mm. An uncommon lack of precipitation
was observed in January-February with only 57.8 mm of
rainfall. The first rainfall events after the wildfire were heavy.

The total sediment loss measured in plot A was 4.32 t ha-1; plot
B exhibited higher soil erosion losses, equal to 4.74 t ha-1.

During the first months of monitoring, we observed high values
of post-fire sediment erosion, equal to 4.32 t ha-1 in plot A and
4.74 t ha-1 in plot B respectively.
Previous research carried out by our working group (Canu et al.
2014) in North Western Sardinia (Ittiri municipality) in an area
covered by Quercus suber spp. and similar slopes highlighted
lower values of soil erosion (2.8 t ha-1) in the first year after the
fire. Other works carried out in Sardinia reported much lower
sediment erosion rates under burned chaparral in southern
Sardinia (0.51 – 0.26 t ha-1) (Vacca et al. 2000) and on burned
pastures in North-western Sardinia (Bonassai, 0.014 t ha-1)
(Rivoira et al., 1989).
These differences might be due to the differences in wildfire
severity and rainfall regime immediately after the events.

