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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 one year period between winter 2016 and winter 2017. Results are based
on topographic differences measured by differencing two high-resolution (0.5 m/pixel) DEM’s derived from
airborne LiDAR data. Cliff activity is described in terms of volumetric erosion/deposition along the seven
primary segments that comprise Israel’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 where required results were verified in the field.

For the studied period we found 536 cliff collapse events that amount to a total of ~27,000 m®. Talus
deposition occurred in 224 locations and amounted to a total of ~11,000 m>. Talus erosion (of pre-existing
talus piles) due to wave scouring was documented at 101 locations and amounted to a total of ~3,000 m>.
Our results indicate that erosion and landwards retreat of Israel’s sea cliff between 2016 - 2017 occurred at
an average rate of ~612 m>/yr per km of cliff. 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. However, significant spatial variability
in cliff activity was documented for the 2016 - 2017 period examined. Erosion rate along the northern
segments (Ein Yam to Natanya South) is significantly lower than the southern ones. Erosion rate was the

highest along the Ga’ash segment (1,238 m?/km).

Comparison of the cliff activity between 2016-17 and 2015-16 reveals changes in erosion volumes along
most of the studied segments: Erosion volumes declined along Ein Yam, Neurim and Ashkelon North
segments and increased along the Ashkelon South segment. The segments of Ga’ash and Natanya South
show comparable erosion volumes between the two studied years. The overall cliff-scale rate of sediment
loss in 2016-2017 was smaller than that of 2016-2015: ~612 m*/km in 2016-17 and ~1,000 m?/km in 2015-
16. These changes appear to be within the natural inter-annual variability of cliff retreat rates along Israel’s

Mediterranean coastline.






Ministry of Energy
Geological Survey of Israel

Failure and erosion along Israel’s coastal cliffs
between 2016 and 2017

Oded Katz, Amit Mushkin, Onn Crouvi, Omri Ofri, Inbal Bustan, Ran Shemesh

Submitted to

The Mediterranean Coastal Cliff Preservation Government Company

GSI Report: GSI/01/2018 Jerusalem, February 2018





