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Abstract

This report presents quantitative mapping of sea-cliff collapse and erosion activity along
Israel’s Mediterranean sea-cliffs during a 17 month period between July 2020 and December
2021. Results are based on topographic changes measured by differencing two high-
resolution (0.5 m/pixel) DEM’s derived from airborne LIiDAR data acquired at 4 pts/m?2. Cliff
activity is described in terms of volumetric erosion/deposition along the seven primary
segments that comprise lIsrael’s sea cliff: Ein Yam, Ne’urim, Natanya, Natanya South,
Ga’ash, Ashkelon North and Ashkelon South. The mapping efforts were conducted manually

within a GIS environment, and were verified in the field.

For the studied period we found 381 cliff collapse events that amount to a total of ~35,900
m3. Talus deposition occurred at 184 sites and amounted to a total of ~12,800 m3. Talus
erosion (of pre-existing talus piles) due to wave scouring was documented at 182 sites and
amounted to a total of ~11,800 m3. Our results indicate that erosion and landwards retreat
of Israel’s sea cliff between 2020-2021 occurred at an average rate of ~1,193 m?3 per km of
cliff, which translates to cliff-scale retreat of ~0.05 m/yr. This rate is comparable to the cliff’'s
average annual erosion rates as previously measured with airborne LIDAR since 2006 and
as previously estimated from geologic and archeological data over recent centennial-
millennial time scales. As in previous years, significant spatial variability in cliff activity was
documented during 2020-2021. Erosion rates along the Ein Yam, Neurim, Natanya City and
Natanya South segments was lower than the entire cliff average during the same period,
whereas erosion rates higher than the entire cliff average were measured along the Ga’ash
and Ashkelon South segments. Erosion rates comparable to the entire cliff average were

measured along the Ashkelon North segment.

Comparison of the cliff activity between 2021-20 and 2020-19 reveals changes in erosion
volumes along most of the studied segments. However, this variability appears to be mostly
within the natural fluctuations of inter-annual cliff activity. The exceptionally high erosion
rates documented along the Ashkelon North segment during the 2018-19 period did not
carry into the 2021-2020 period during which average erosion rates were measured for this

segment.
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