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WHY do we need a CP on Sea Level Change?

• Present-day sea-level rise is amajor indicator of climate change (IPCC AR5)

• Climate sea level rise and its impact on coastal areas has serious
implications on more than 10% of the world population that is currently
living in coastal areas less than 10m above sea level

• Scientists predict that even if world manages to limit global warming to 2�C
— the target value for current climate negotiations (COP21) — sea levels may
still rise at least 70 cm by the end of this century above their current levels,
radically reshaping the world’s coastline and affecting hundreds of millions of
people in the process.



Components of sea-level rise: Mass addition + Thermosteric  expansion

Tapley et al. 2019, 
Contributions of GRACE 
to understanding climate 
change

Average rate:
3.5 mm ± 0.2     2005-present
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Change in sea level since 1993 as observed by satellites.

Cazenave et al. 2018 

Average rate:
3.07 mm ± 0.37  1993-present

3.6 mm ± 0.2     2005-present



Change in sea level since 1900 as observed by coastal tide gauges*

*tide gauge
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Compilation of paleo sea level data, tide gauge data, 

altimeter data, and central estimates and likely ranges for 

projections of global mean sea level rise for RCP2.6 (blue) 

and RCP8.5 (red) scenarios, all relative to pre-industrial 

values. (IPCC, AR5).

Rate during 1901-1990 was 1.50 � 0.2 mm yr-1

Rate during 1993-2010 was 3.07� 0.37 mm yr-1

Rate during 2005-2017 was 3.60� 0.2 mm yr-1
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Regional sea-level trends 
from satellite altimetry for 
the period:
October 1992 to July 2009 

Nicholls & Cazenave, 2010



Antonioli et al 2017

Palma et al 2019

subsidence

tides
storm-surge and waves



The Venice lagoon (about 50 km long), with the town 

of Venice at its center.  Numbers report the maximum 

sea level reached at various locations inside and outside 

the lagoon during the November 12, 2019, event. 

Map of the Western Mediterranean Sea. 

The black square is the Venice lagoon.

The ISMAR Team, Oceanography 2020



Map of the areas of Venice  flooded



The ECRA Collaborative Program on Sea Level and Climate Change focus on the
regional and local aspects of sea level change, which is a challenging topic for
European research and coastal management. The program aims to facilitate the
integration of several activities developed concerning the Atlantic and Baltic
European coasts as well as the Mediterranean and Black Sea.

The goal is the development of an integrated view of regional aspects of sea level
change in Europe, in terms of observations, technological development, modeling
improvements, as well as cross-disciplinary communication between sea level
scientists, coastal engineers, coastal managers and stakeholders toward a coastal
climate service



• 1th Workshops (Utrecht, March 2012)

• 2nd Workshop (Hamburg, November 2013)

• 1th ECRA GA - Sea level session (Brussels, March 2015)

• 1th ECRA Collaborative Project meeting  (Mallorca, June 2015)

• 3rd Workshop co-sponsored  by ECRA (Mallorca, June 2015)

• 4th ECRA Workshop co-sponsored by BCCR (Bergen, July 2016)

• 2nd ECRA GA - Sea level session (Brussels, March 2017)

• 5th ECRA Collaborative Project meeting (NewYork, July 2017)

• White Paper, Special Issue  (2016-2018)

• 6th ECRA Collaborative Project meeting (Liverpool, July 2018)

• 5th Workshop on Sea Level co-organized by ECRA and ENEA (Rome, July 2018)



ECRA pilot workshop:  
Regional Sea Level Change: a 

cross cutting theme 
 DATES                     14-16 March 2012 

LOCATION           KNMI, De Bilt, the Netherlands 

ORGANIZATION   Caroline Katsman (KNMI, Netherlands) 
                             Paolo Ruti (ENEA, Italy) 
                             Wilco Hazeleger (KNMI, Netherlands) 

WEBSITE                http://www.ecra-climate.eu/index.php/collaborative-
programmes/sea-level-and-climate-change 

REGISTERING        This workshop is organized by the European Climate Research 
 Alliance. Please register with Dr. C. Katsman (katsman@knmi.nl) 

  
Goals of the workshop 

o Review the contributions of the different processes to regional sea level 
change along European coasts using existing observations and model data 

o Review ongoing research activities and projects in the field 
o Discuss the observational requirements for attributing regional sea level 

change 
o Discuss modeling requirements for predictions and projections from years 

to a century 
o Identify critical knowledge gaps 

  
We invite contributions on processes contributing to observed and modelled 
(including CMIP5 outcomes) of regional sea level change:  

o Steric effects 

o Land ice contributions 

o Continental water storage 

o Ice/ocean interactions 

o Surges and waves 

In particular, the impact of these processes on sea level in the Baltic, North Sea 
and Mediterranean will be addressed. 

www-ecra-climate.eu 

Joint ECRA / CEN / CliSAP / CLIVAR / WCRP workshop  

HIGH-END SCENARIOS OF REGIONAL 
SEA LEVEL CHANGES AND THEIR UNCERTAINTIES 

The workshop aims to: 
 
o review regional sea level projections simulated for 

high-end climate change scenarios as they result  
from CMIP5 and other computations 

o discuss implications for a range of regional  
sea level scenarios 

o analyze in depth inherent uncertainties of and 
consistencies among existing estimates 

o develop a strategy as to how to further improve 
regional sea level projections 

o present studies resulting from downscaling to better 
address regional sea level projections and their 
uncertainties, e.g. for the North Atlantic, Baltic/North 
Sea and Mediterranean 

o discuss the quality of models analyzed through 
dedicated model-data intercomparison studies 

 
 
Results from the workshop will be important for impact 
studies and adaptation policies.  They will be published 
in form of a white paper  or a peer-reviewed paper on 
challenges  and uncertainties of regional sea level  
change projections. 
 
The workshop will be open, but limited in size  
(up to 50 participants).  

20. – 22. NOVEMBER 2013 

UNIVERSITY OF HAMBURG 

REGISTER: events@ecra-climate.eu 

Key note presentations: 
 

Antony (Tony) Busalacchi:  
"Future Directions for the World Climate 

Research Programme:  Grand Challenges for 
the Decade Ahead“ 

 
Mojib Latif: 

“Initial value sensitivity of regional centennial 
sea level trends” 

 
 

Utrecht, 2012 Hamburg, 2013

Mallorca, 2015



Bergen, 2016

Climate change induced sea level rise and its related impacts represent emerging issues to 
which scientists from multiple research fields, coastal managers and policy makers need to 
jointly respond, in order to develop an appropriate overall analysis and evaluation 
methodology, to design adequate adaptation strategies and to promote a substantial 
enhancement of public awareness. 

There is a need to shift the paradigm from thinking of coastal hazards in terms of the 
episodic effects of storm-surges and coastal flooding, to apprehending them as the result of 
a variety of concurrent non-linear processes interacting across multiple scales, and 
including the long-term sustained effects of sea level rise. On the other hand, sea level 
science must broaden its perspective and complement the large-scale assessment of 
climate-induced variations and of geological uplifting or subsidence with the finer scale 
contribution of an altered ocean circulation and tectonics, quantifying the effective 
magnitude and relative weight of the concurring factors. Typical climatological and 
geological time scales alone are, in fact, inadequate to describe the magnitude and 
distribution of local sea level change, as they disregard the occasional transitory 
fluctuations, exceptional extreme events or irreversible alterations (either natural or 
anthropogenic) which, even when irrelevant for long term and large scale averages, are 
anyway crucial to management planning. 

In the framework of ECRA Collaborative Project “Sea Level Change and Coastal Impacts“, 
this workshop aims to promote a trans-disciplinary approach to sea level rise in the 
Mediterranean Sea by connecting the fields of oceanography, geology, geophysics, and 
coastal research and management. The Workshop obtained the endorsement of the WCRP.

By leveraging on the on-going improvements in modelling ability and on the constantly 
increasing amount of available data, it intends to open up a new path for the rigorous 
estimation of coastal sea level variations under climate change, fostering the harmonization 
of current procedures. Finally, it seeks to create common views on how to transfer scientific 
information to the level of its practical application, and to envisage a framework for the 
exploitation of results in the context of climate services.

The Italian contribution to research
and policy developments

Invitation
       Thursday 5th and Friday 6th  July 2018

ENEA Lungotevere Thaon di Revel, 76 ROMA
Italian national agency for new technologies,
energy and sustainable economic development

Climate change and Sea level rise
in the Mediterranean Sea

Workshop

Date:  

    5th July,  9:30-17:00
    6th July,  9:30-16:30

Location:

    Central Hall ENEA Rome Headquarters
    Lungotevere Thaon di Revel, 76

Scientific Committee:

    Paola Malanotte Rizzoli
     Massachusetts Institute of Technology

    Fabrizio Antonioli
    ENEA

    Gianmaria Sannino
    ENEA

    Giorgio Spada
    University of Urbino Carlo Bo

Riferimenti: gianmaria.sannino@enea.it

w w w. e c r a - c l i m a t e . e u

w w w. e c r a - c l i m a t e . e u

h t t p : / / w w w. c l i m a t e - k i c . o r g /

Roma, 2018



• "Coastal Sea Levels, Impacts and Adaptation”
• Journal of Marine Science and Engineering

• 15 papers published
• Guest editors: 
• Thomas Wahl, J. Even Ø. Nilsen, Ivan Haigh, Sally Brown

• Topics
• Observations of MSL change and a better understanding of the 

contributing processes;
• Modelling and projections of regional MSL;
• Changes in extreme sea levels;
• Potential impacts of, and adaptation strategies to, extreme sea 

levels and MSL change; 
• Improved communication and collaboration.

http://www.mdpi.com/journal/jmse/special_issues/sea_level


Coastal Climate Core Service

• Objective: to improve decision-making on coastal risk management and 
adaptation, by establishing an integrated core service dedicated to coastal 
adaptation to sea-level rise.

• Deliverable: an open source web-platform informing users on present-day & 
future coastal risks.

EC support: 6M€ 



Coastal Climate Core Service



• Multi-stressor effects along the coast
(e.g. extreme events, compound events with rainfall, saltening of agricultural areas)

• Sea-level projections and coastal planning: what, when & how much
(different approaches along the EU coasts, economic impact, critical infrastructures, any solution?)

• From sea-level knowledge to actionable information
• Communication of sea-level change
• Risk evaluations across spatial scales

(e.g. how do probabilities of Antarctic ice sheet collapse propagate to coastal risks)
• Bridging sources and impacts, both in physical and ecologic domains.

(e.g. what information about the sources is really necessary for Europe’s coastal protection and related 
planning time frames? How is it related to ecosystem changes?)
• Evaluation of time horizons beyond 2100

(e.g. how will Europe’s societies cope with long-term sea level rise, say until year 2300, as ice sheet melting will 
not stop in 2100).




