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Background and Importance

Climate Change:
ÅSea Level Rise
ÅTemperature

(IPCC 2007)

These impacts vary spatially throughout urban 
environments (UNEP 2008)

Vulnerability:ά¢ƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ŀ ƴŀǘǳǊŀƭ ƻǊ ǎƻŎƛŀƭ ǎȅǎǘŜƳ ƛǎ 
ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ǎǳǎǘŀƛƴƛƴƎ ŘŀƳŀƎŜ ŦǊƻƳ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜέ (IPCC, 
2002)
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Accelerated sea level rise is of grave concern to all coastal centers 
(Hansen 2007). 

Lisbon and Setubal (Targus  and Sado Estuaries ) are highly vulnerable 
to the effects of sea level rise (Ferreira, et al 2008). 

ÅErosion at Caparica Beach 
ÅVulnerable to flooding by tsunamis, several of which have been 
experienced in the past (Viana-Baptista, et al.2006)

Careful adaptation planning and strong commitment to coastal 
management are imperative to minimize the future impacts of sea level 
rise (Allen, et al.2005).

Portugal lacks any specific adaptation policies for accelerated sea level 
rise (Ferreira, et al.2008). 

Background and Importance

Climate Change ςSea  Level Rise:
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Objectives

Ç Assess the spatial vulnerability of the LMA to 
climate change factors  

Ç Inform climate change adaptation strategies for 
the LMA

Ç Use free and widely available data
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Methodology
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Methodology

Temperature

Landsat 7 ETM+ ςJune 8, 2000

Band 6 (10.4 -мнΦр ˃Ƴύ

ÅSpatial resolution of 
60m at nadir
ÅCaptures the intra-
urban temperature 
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Methodology

SCENARIOS

Much argument within the literature 

PROJECTED SEA-LEVEL RISE BY 2100:

- IPCC WGI, 2007: RANGE:  0.18 ς0.59 m

- MOORE ET AL, 2008 : 0.8 - 1.5 m (Based on changes over the past 
300 years)

- HANSEN 2007: 5 m (Based on ice sheet contribution)
22m (with storm surge and waves)
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Sea Level Rise



Methodology

Ã Data used:

- SRTM (Jarvis, 2008)

- Tidal Information (Porto de Lisboa, 2009)

- Prediction Scenarios

Ã Method:
Å90 m SRTM
ÅExtracted points for each pixel
ÅInterpolated using Ordinary Kriging and make 20x20 m grid
ÅConvert tidal levels into the same datum.
ÅReclassify DEM at appropriate elevation levels to determine levels of 
vulnerability to sea level rise.    

Scenarios used: 0.59 m, 1.5 m, 5 m, 22 m (Storm Surge and Waves)
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Methodology



The RESULTS
ÅLand Surface Temperature

ÅSea Level Rise
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Results ( Maps )

Land Surface 
Temperature



Other 

maps???
SeaLevelRise

Need to remember: 

These predictions 

are arbitrary, based 

on elevation. Water 

needs to be able to 

access the areas. 

Hydrodynamics are 

not taken into 

account.



Results ( Maps )


