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Abstract

Extreme storm surge events pose a great threat to densely populated, low-elevation areas at the coastal
zones of the Aegean, lonian and (northern) Libyan Seas (regional Greek seas of the Mediterranean).
Historically, similar events have caused human casualties, damages to coastal structures, and
environmental pressures on ecologically sensitive and protected Greek sites (RAMSAR, NATURA
2000). Hereby, we explore the trends of meteorologically induced extremes of sea level, the variability
and the occurrence frequency of storm surge extremes at the near-shore regions of Greek Seas for a
period of 150 years (1951-2100), under IPCC’s AIB climate scenario (increasing future
concentrations of greenhouse gases). In this framework, we use a high resolution (1/20°) model of 2-D
shallow water equations, which is nested to the coarser Mediterranean Climate Surge Model
(MeCSM). In situ measurements from Greek tidal gauges are used to evaluate the results. Statistical
indexes, high-order percentiles, and conditional probabilities show good agreement between historical
data and simulations, and reveal a general increase of sea level maxima under the considered climate
scenario. This research is part of the THALES Program (CCSEAWAVS Project).
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2. Methodology

1. Short Description of Work

Extreme Storm Surges: great threat to low-land coastal areas (environmental pressures, damages to defenses, human casualties). Available data:
Greek coastal zone: diverse in shape and ecologically sensitive; many protected sites (RAMSAR, NATURA 2000) and low-elevation areas. Sea Level Height (SLH) in 5 stations for 2002-2012
Research investigation: explore trends of meteorologically induced extremes of sea level in Greek Seas (study period: 1951-2100). Processing:
Climate Change impact:implement IPCC’s A1B climate scenario (increasing future concentrations of atmospheric greenhouse gases). Filtering on SLH time-series for exclusion of tides
Storm Surges analysis: hydrodynamic simulations with high spatial resolution Greek Climate Surge Model (GreCSM) nested to coarse MeCSM. and steric effects
Model evaluation: against in situ measurements from Greek tide gauges (HNHS) for the 2002-2012 period. Numerical model:
Validation results: statistical measures from both historical data and modelling show good agreement. 2-D Shallow Water Equations
Future trends: variability and occurrence frequency of extreme sea level anomalies - main forcing mechanisms for strong surges. (Krestenitis et al, 2011)
Results support: general storminess attenuation under specific climate scenario relates to frequency and spatial coverage of surges. Forcing input: f:
Results estimate: actual magnitudes of sea level maxima shall increase during the 21 century. Wind and Sea Level Pressure from RCM3 5
Results reveal: different morphological characteristics of regional Greek Seas significantly influence the variability of extreme events. Model output:
Discussion: use of Climate Change Index and its evolution for the remainder of the 21" century on Greek coastlines. SLH due to meteorological forcing
Q\clusions: coastal inundation patterns and flood risk assessment for specific regions with high surge extremes. / Nesting: | v
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< Average SLH due to storm surges under Climate Change is estimated to increase in the SE Mediterranean part
of the Greek Seas.

< Annual max SLH due to storm surges under Climate Change is estimated to increase in Northern Aegean in the
first half of the 21st century
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