
© Crown copyright   Met Office 

Tools for climate change risk 
assessment and adaptation   
Panel 1.5 Climate resilient infrastructure and 
coastal development 
Dr. Steven Wade, Head of Scientific Consultancy, Met Office  

4th Asia-Pacific Adaptation Forum 2014 

Presenter
Presentation Notes
Photo Porthleven 3rd January 2014 – source bbc




© Crown copyright   Met Office 

What I’ll be covering.... 
• Climate risks to coastal systems  

• Sea level rise 
• Downscaling of climate models  
• Coastal flood risk  

 
• Including climate change in coastal  
 planning and policy  

• National risk assessment methods  
 
• Coastal adaptation options  

• London Thames Estuary 2100 
 

Illustrated with examples from Asia and 
the UK 
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Sea-level rise will continue 

• Global average sea level will rise during the 21st century, and it is 
very likely that it will rise faster than it has during the last 40 years.  

• Thermal expansion accounts for 30-55% of the total, with melting of 
glaciers giving the second largest contribution. 

• It is likely that reductions in the Greenland and Antarctic ice sheets 
will contribute to sea level rise by 0.03-0.20m by 2100. 
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Source: Jason Lowe AR5 slide set 
Confidence in projections of sea level rise have increased due to model improvements.
Thermal expansion accounts for 30-55% of the total, with melting of glaciers giving the second largest contribution.
It is likely that reductions in the Greenland and Antarctic ice sheets will contribute to sea level rise by 0.03-0.20m by the end of the century.

Projections of global mean sea level change over the 21st century relative to 1986−2005 from the 4 combination of CMIP5 and process-based models, for the two emissions scenarios RCP2.6, and RCP8.5. The assessed likely range is shown as a shaded band. The assessed likely ranges for the mean over the period 2081−2100 for all RCP scenarios are given as coloured vertical bars, with the corresponding median value given as a horizontal line. Based on current understanding, only the collapse of marine-based sectors of the Antarctic ice sheet, if initiated, could cause global mean sea level to rise substantially above the likely range during the 21st century. However, there is medium confidence that this additional contribution would not exceed several tenths of a meter of sea level rise during the 21st 10 century. 

This includes a small dynamic ice sheet component in the plume. 
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Global and regional sea level rise 

• Sea level rise projections include 
several components (a) dynamic 
and thermal (b) glaciers and (c) 
land ice 

• Can not rule out sea level rise of 
up to around 2m, but such large 
rises considered to have a low 
probability, e.g. Hinkel et al 2014 
assumed a range 25-123 cm  

• Due to these uncertainties 
monitoring of sea level should 
continue and physical model 
improvements are a scientific 
priority, especially ice sheet 
processes 

Source: IPCC AR5 (Church et al., 
2013) 1986-2005 to 2081-2100. 
Based on the RCP4.5 scenario.  
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AR5 
Ensemble mean of dynamic (ocean circulation and density)+ thermosteric (thermal expansion) change from 1986-2005 to 2081-2100. Based on the RCP4.5 scenario. Source: IPCC AR5 (Church et al., 2013)
Ensemble mean of sea level rise from glaciers (b) and 
land-ice between 1986-2005 to 2081-2100. Based on the RCP4.5 scenario. Source: IPCC AR5 (Church et al., 2013)
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The South East 
Asia Climate 
Analysis & 
Modelling 
project 
(SEACAM)  

Resolution: 0.22° 
(~25km * 25km) 
208 by 200 grid 
points 
www.precisrcm.com
/rcct 
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Training workshops will be held to explain to users of PRECIS relevant scientific background so that they understand the components of PRECIS and how to make best use of it. It will explain the potential usefulness and also the limitations of the data PRECIS can provide and how they can be used to construct climate change scenarios. It will also give examples of using PRECIS data in impacts studies. An important aspect of the workshop will be obtaining feedback from users on what they are hoping to use PRECIS for and to encourage and facilitate collaboration between users of PRECIS.
As reference material for users, much of the content of the workshop will be supplied to users (in addition to the workshop presentations) in a workbook, covering the scientific aspects, and a technical manual, covering the installation and use of PRECIS.

http://www.precisrcm.com/rcct
http://www.precisrcm.com/rcct
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Coastal flood impacts: Average number of people 
flooded per year (2080s RCP8.5, high ice melt 
scenario) for selected countries  
(based on Hinkel, 2014) and Richardson et al ., 2014) 

• Coastal flood risks 
are significant 
across Asia  

• Large numbers 
may be affected 
(top 5) 

• Large proportion 
of population 
affected in 
Myanmar, 
Vietnam and 
Pacific Islands  

• Based on Hinkel 
et al., 2014 from 
Richardson et al., 
2014  
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Hinkel, J., Lincke, D., Vafeidis, A. T., Perrette, M., Nicholls, R. J., Tol, R. S. J., Marzeion, B., Fettweis, X., Ionescu, C. and Levemann, A. (2014). Coastal flood damage and
adaptation cost under 21st century sea-level rise, Proceedings of the National Academyof Sciences: 111 (9), 3292—3297. DOI:10.1073/pnas.1222469111

Richardson et al., 2014. Human Dynamics of Climate Change. Technical Report. Met Office 
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Adaptation  

• Monitoring sea level 
rise, coastal impacts 
and vulnerability 

• Managed realignment  
• Coastal defences  
• Tidal barrages 
• Forecasting and 

warning systems 
• Flood shelters 
• Spatial planning  

 

http://leveehandbook.net/index.asp
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Understanding risks case study:  
UK National Flood Risk Assessment 
(NaFRA) tools 

Source: HR Wallingford  
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Adaptation case study: The 
Thames Estuary 

Thames Barrier 

Teddington Weir 
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Length of estuary:    About 100km 
Length of defences:    About 350km 
Number of properties in floodplains: About 540,000 

Source: Environment Agency 
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Questions 

Contact : 
Email: steven.wade@metoffice.gov.uk 
Telephone: 01392 886638 
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