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TITLE

Synoptic Climatology of North Sea Storms and Return Period Surge Analysis

PURPOSE


This project will seek to provide new information in respect of the prediction of severe storm surges in the North Sea.  The research will provide new analysis of what is meant by a 1:50 year and a 1:100 year return period for a major surge.  The proposed research seeks to adopt a new approach to understand the frequency and magnitude of severe storm surges in the North Sea and also seeks to provide predictive data that will be of use to the insurance industry, planners and coastal engineers.

RELEVANCE

This new data may challenge the return periods and statistical distributions currently used to assess insured risk exposed to this peril

RESEARCHER(S)

Prof. Alastair Dawson

1 Post Doctorate Research Assistant

PLAN OF RESEARCH

We propose to use a recently compiled dataset on historic storms for the North Atlantic and North Sea regions as a basis to understand the past frequency of major storm and surge events.  The storms dataset held at Coventry provides detailed information on past events from circa 1300AD-present.  The dataset also includes records of the most extreme coastal flooding events that have taken place during this time interval.  

In respect of the last 170 years (1830-present), we propose to make use of recently compiled monthly air pressure data from stations in Greenland, Iceland, Norway (Bergen and Trondheim), Scotland (Edinburgh, Stornoway and the Shetland Isles) and Northern Ireland (Armagh).  Statistical analysis of this data and comparison with the historic storms dataset for the same period, will provide valuable information on specific time intervals when the Scandinavian and Nordic Seas high-pressure systems were capable of steering North Atlantic cyclones in the NE North Atlantic in such a way as to generate sustained northerly winds in the North Sea

We would propose to use this information to understand more clearly the frequency and magnitude of North Sea storm surges that have taken place over the last circa 700 years.

In this way, we would attempt to test the concept of return periods for major storm surges in the North Sea.  We would also attempt to use the most up-to-date analysis of surge elevations for stations along the eastern coastline of the UK in order to understand more clearly the nature of regional coastal flooding associated with the most extreme storm surge events of recent centuries.   

DELIVERABLES

Report containing:

· Time intervals associated with the steerage of storms causing North Sea surge

· Frequency and magnitude of North Sea storm surges over 700 years.

· Return periods for major storm surges in the North Sea.

· Surge elevations for stations along the eastern coastline of the UK

TIME-SCALE

 To be advised

COSTS (SALARY/DIRECT COSTS/OVERHEADS)

Approx. £40K

SPONSORS (TO BE COMPLETED LATER)

RESOURCES (PERSON MONTHS)

 To be advised

EXPLOITATION

The information from this report could be used to create / incorporated into models used by the industry to simulate coastal flood.

PROMOTION

The Centre for Quaternary Science, Coventry University has considerable expertise in coastal zone hazards and also in respect of climate change and the coastal zone.  These research activities have been supported by the European Commission since 1987 as a series of research projects.  These have included 

· Spatial and Temporal Variability of Extreme Floods on North Sea Coastlines (1991-1993)

· Climate Change, Sea Level Rise and Associated Impacts in Europe (1991-1993)

· Impacts of Climate Change and Relative Sea Level Rise on the Environmental Resources of European Coasts (1993-1995)

· Relative Sea Level Change and Extreme Flooding Events Around European Coasts (1993-1995)

· Climate Change and Coastal Evolution in Europe (1994-1996)

· Storminess and Environmentally Sensitive Atlantic Coastal Areas of the European Union (1997-2000).
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