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1) Introduction 
Wildfires are among the most critical factors
controlling landslides and debris flow,
especially in severely burned areas (e.g.,
Cannon et al., 2001). Wildfires alter vegetation
and soil properties, rendering the burned area
susceptible to rapid geomorphological changes
(e.g., Swanson, 1981, Cannon et al., 2001).
Detailed mapping of such areas can reveal
cracks at the top of landslide-prone slopes and
small displacements at existing landslide head
scarps. The use of UAV based photogrammetry
provides a new tool that offers high spatial
resolution , assisting traditional field mapping
techniques (e.g., Colomina & Molina, 2014).

2) Methods
A southeast facing slope in Kechries, Greece ,
with a mean gradient of 30o was selected as a
pilot area, after it suffered a severe wildfire in
22/07/2020. The burned slope was scanned
three times during a 7 month period, both
with UAV flights and t-Lidar scans. In every
flight, more than 410 photos were taken, with
an 80% overlap on average. For the t-Lidar
data acquisition the equipment was placed in
the best possible location in order to obtain
unobstructed view to the examined slope and
12 GCPs were surveyed using RTK GNSS. The
result was high-resolution DSMs, which were
correlated and through them early landslide
phenomena have been identified

3) Results
The comparison of the DSMs revealed slight differences in the examined area, in forms of sediment transportation over the
surface and accumulation towards the foot of the slope. In addition, minor scarps have been traced, indicating the initiation
of landslide phenomena (Figures 3 to 5).

4) Conclusions
The methodology followed in this study appears to be highly efficient for detecting and monitoring early landslide
phenomena in postfire settings due to the high spatial resolution provided. Notable, it was not possible to describe any
significant changes to the topography based only on surface observations, considering that the extracted DSMs have minor
differences. Only after correlating the DSMs it was possible to detect early landslide scarps.

Figure 1 a) DEM of the area showing
the examined location (black box). b)
Simplified geology of the area based
on Bornovas et al. (1972)

Figure 2) The upper part of the selected slope
in Kechries. White dots represent the Ground
Control Points used for this research.

Figure 4) Differences between the August 2020 and the October
2020 UAV – derived DSMs from Kechries. A clear activation of a
curved crack is visible in the eastern part of the slope, and
possible cracks are visible in the central and western part of the
slope. Black arrows indicate possible cracks in the soil surface
(from Deligiannakis et al. submitted).

Figure 5) Differences between the October 2020 and the March
2021 UAV – derived DSMs from Kechries. The preexisting crack at
the eastern part of the slope is now further developed, while
another major crack is visible in the central part of the slope. In
addition, further smaller cracks parallel to the two larger ones
are visible in the western part of the slope. Black arrows indicate
possible cracks in the soil surface (from Deligiannakis et al.
submitted).
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Figure 3) Differences between the August 2020 and the March 2021 TLS – derived point
clouds from Kechries 1 site. The eastern crack that was visible in the UAV – derived DSM
comparison (see also Figure 4) is partly non-visible due to the obstruction of the laser beam
by the remaining tree logs (from Deligiannakis et al. submitted)..
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