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Contents

This presentation covers the following areas

• 4+°C world, IPCC warmest projections

• Visualising sea-level rise as a hazard 

• The importance of the web as a communication 
platform

• MORSE, a Google-based web tool
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Following IPCC AR4 

• Recent statistical studies (Rahmstorf, 2007 and Grinstead et al., 
2009) provide evidence that sea level may rise above IPCC AR4 
2007 projection ranges, but they are not process-based.

• Rohling et al. (2008) who examined sea level changes 100,000 
years ago, finds a maximum rise in sea level of 1.6 ± 0.8 m per 
century, for an analogous period when the configuration of the ice 
sheets was similar.

• Pfeffer et al. (2008) placed an upper limit of 2m upon sea level rise 
by 2100 following a modelling study of kinematics of glaciers in 
Greenland and Antarctica.

• A recent study presented at IOP conference in Copenhagen 
suggests that Greenland and Antarctica are now losing mass at an 
increased rate (Mernild, 2009).

• But there is also evidence of recent slow down in a number of 
Greenland glaciers presented by Tavi Murray and colleagues at the 
AGU fall conference in 2008 (Kerr, 2009).

• Nick et al. (2009) concluded that acceleration of a glacier’s flow rate 
may be followed by a period of slower flow.
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Different approaches in a sea of 
uncertainty

• Use AR4 process-based models.

• Delta Committee International Scientific 
Assessment (Vellinga et al., 2008), where high-end 
related to a 6 ºC rise by 2100, with SLR of 
0.55-1.1m

• For TE2100 we considered a high-end, high impact 
(H++) but low probability scenario, limited to one 
particular location.  This scenario covered a range 
AR4+17cm to an upper limit of around 2m.  We 
think the upper end is low probability.
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4+°C IPCC AR4 (high-end) world
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4+°C IPCC AR4 (high-end) world

• Changes associated with a global average warming of 
4+°C by the 2090s, relative to the pre-industrial period 
of 1861-1890

• Sea level contributing factors considered:

• Thermal expansion

• Glaciers and ice caps

• Greenland and Antarctica ice sheets

• Glacial isostatic adjustments

• Spatial patterns of change
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4+°C IPCC AR4 (high-end) world
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Spatial patterns of variation
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Spatial patterns of variation
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Spatial patterns of variation
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Spatial patterns of variation
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Spatial patterns of variationVertical land movement
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Vertical land movement

• Glacial isostatic correction factors (Peltier, 2009)
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Visualising sea-level rise
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Sea-level rise, a hazard

• To visualise areas where the mean ‘high-end’ RSL 
rise are projected to be above the elevation of 
coastal regions, Geographical Information System 
software (ESRI ArcGIS) was used to overlay a high 
resolution Digital Terrain Model (DTM) with the 
‘high-end’ estimate of RSL for the end of the 
century. 

• The DTM used in this project was developed by 
NASA, at 3 arc second (~90m) resolution from 
near-global elevation data recorded by the Shuttle 
Radar Topography Mission (SRTM) during an 11-
day mission in February 2000.  This is currently 
the most complete free high-resolution digital 
topographic database of the globe.
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Sea-level rise, a hazard

• The following steps were taken to create a hazard map 
highlighting low-lying coastal areas that are projected to be below 
the future ‘high-end’ RSL:

• 1. Extract from the DTM only those cells that are within 2km of 
the coast

• 2. Derive the elevation at each cell location from the coastal 
DTM

• 3. Derive the projected RSL rise at each cell location
• 4. Calculate 2. minus 3.
• 5. Bin coastal RSL into hazard categories, selecting 4:
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Met Office Relative SEa Level
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The importance of the web as a 
communication platform



• Reports or publications
• Meetings and events

• Consider individual needs
• Add educational value
• Allow user interaction
• Cost effective
• Lower carbon footprint
• Good visualisation platform
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Enabling climate services
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Thank you


