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OUTLINE

ωChanging coasts: past and future trends of urban sprawl in the marine realm
ωWhat can we learn from the past? Impacts of marine urban sprawl
ωWhat can we do for the future? Design with nature: challenges and 

opportunities
ωResearch gaps and open questions
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MARINE URBAN SPRAWL

Duarte et al. 2013 Frontiers Ecol Environ



In Europe, 22000 km2 of the coastal zone is armoured.  > 
50% of Mediterranean coasts of Italy, Spain and France 
dominated by concrete

USA: Florida ca. 21%, California 12 %, 
New Jersey 17 % armoured

> 8000 oil and gas platforms globally (4000 in the Northern Gulf of Mexico)

DuganJE, Airoldi L, ChapmanMG, WalkerSJ, and SchlacherT (2011). In: Treatiseon Estuarine andCoastalScience, Vol8, pp. 17ς41. Waltham: AcademicPress.

THE PAST

China and Japan: ca. 65% and 72 
% of coastline armoured Photo L. Airoldi
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THE FUTURE

http://oceanexplorer.noaa.gov/explorations/06mexico/background/oil/media/types_600.html

© Denis Lacroix, Ifremerand MaloLacroix(Source: Lacroixand Pioch, 2011, p.133). 

The Great Jakarta Sea Wall, courtesy W. 
Windupranata& W. S. Pranowo

The sprawl of artificial structures in coastal areas is growing 
globally at rates ranging from 3.7% yearς1 (merchant ships 
requiring harbour space) to 28.3% yearς1 (offshore 
renewable energy production)

The Sub Biosphere© Pauley.co.uk



Marine hard infrastructures share similar functions and impacts to 
ǘŜǊǊŜǎǘǊƛŀƭ ŎƻƴǎǘǊǳŎǘƛƻƴǎΧΦ



KNOWN IMPACTS OF MARINE INFRASTRUCTURES
Daffornet al 2015 Front EcolEnviron



Rural Urban

Is it time for urban ecology to include the marine realm?Bulleri2006

Χ. yet ocean and marine environments have been virtually ignored 
in modern planning, policy and design of cities 

?
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