
Climate Change and Sustainability 

The Southsea Coastal Scheme is designing coastal defences to protect Southsea for the 

next 100 years. These defences need to be resilient to climate change over this time to offer 

protection from a 1 in 200 year flood (0.5% AEP) over the course of the 100 years.   

Climate Change 

. It predicts an increase of 63.1cm over the next 100 years. The UKCP09 is the name given 

to the UK Climate Projections most recent data and allows users to access information on 

plausible changes in the 21st century climate for the UK. It was produced in 2009 and funded 

by a number of agencies led by the Department for Environment, Food and Rural Affairs 

(Defra), based on sophisticated scientific methods provided by the Met Office, with input 

from over 30 contributing organisations (Source: UK Climate Projections). 

Climate Change is a process that has been happening over many years. The 

Intergovernmental Panel on Climate Change (IPCC) is the international body for assessing 

the science related to climate change, set up in 1988 by the World Meteorological 

Organisation (WMO) and the United Nations Environment Programme (UNEP). The purpose 

of the IPCC is to provide policy makers with regular assessments of the scientific basis of 

climate change, its impacts and future risks, and options for adaptation and mitigation.  

Climate Change often goes hand-in-hand with Sea Level Rise (SLR). SLR concerns 

increases in the level of the world’s seas and oceans. The level of change in the sea level 

varies from one part of the world to the other, and are affected by a range of factors at the 

global, regional and local scales (Source: UK Climate Projections). As previously mentioned, 

there is a predicted increase of 63.1cm over the next 100 years for Portsea Island, so in the 

event of a storm, waves will be even higher and will more readily overtop the current failing 

defences and undermine them. As well as this, it is predicted that weather will become more 

intense and that these extreme events will occur more often (especially flooding events), 

therefore it is of upmost importance that the defences in Southsea will withstand this change 

(Source: Environment Agency). 

Sea Level Rise happens due to a number of different reasons, these can be seen in the 

diagram below: 

 

 

 

 

 

 

 

(Source: National Research Council (2012), Sea-Level Rise for the Coasts of California, 

Oregon, and Washington: Past, Present, and Future. Washington, DC: The National 

Academies Press, doi: 10.17226/13389) 

The most well publicised reasons for SLR are ice and glacial melt from mountainous regions, 

and from the Antarctic and Antarctica. As the climate warms over these regions, this leads to 

an increase in ice melt into the sea. The ice in these regions tend to be very dense in mass, 

http://ukclimateprojections.metoffice.gov.uk/21684
http://ukclimateprojections.metoffice.gov.uk/23174
https://www.gov.uk/government/news/climate-change-means-more-frequent-flooding-warns-environment-agency


so as the water melts the ice mass retains a force that means the levels of water nearer to 

the ice tend to be higher. This is a localised effect near to the ice masses. Other localised 

causes of SLR include areas of low and high pressure. When there is a high pressure 

weather system above the ocean, this compresses the surface of the ocean and so the sea 

level appears to be lower, and when there is a low pressure weather system the surface of 

the ocean rises.   

Alongside this, the ocean warms and cools due to the ocean currents and absorption of 

atmospheric heat. When the ocean warms, it expands, increasing sea level, and when it 

cools, it compresses and so relative sea level lowers. The other main sources of SLR are 

groundwater draining from the land into the ocean; this is the water held in soil and 

underneath the surface of the ground that moves down from high elevations towards the 

coast.  

The terminology used to describe sea level can vary, and can convey sea level in slightly 

different ways. Relative sea level is the sea level in relation to the level of the land next to it. 

This means that relative sea level can be influenced by changes in sea level, but also 

changes in the land mass. Land masses move upwards (uplift) and down (subsidence) due 

to continental plate movement on the Earth’s crust, this is 

called an ‘isostatic change’. Consequently, if land is 

uplifting (rising) and the sea level is also rising at the same 

rate, the relative sea level may stay the same as there are 

isostatic changes. If land is uplifting and the sea level is 

falling, the relative fall in sea level may seem greater than 

the actual change in sea level due to the isostatic fall. 

Another cause of land levels changing is a phenomenon 

called ‘glacial isostatic adjustment’. On land that was once 

heavily glaciated in the ice ages, the weight of the ice 

exerted downwards pressure on the land beneath causing 

it to sink, but the land surrounding the ice mass was lifted. 

This is like when you push down in the middle of a sponge 

or similar material with your finger; the middle sinks and 

the edges lift. These are incredibly slow moving changes over thousands of years. The last 

ice age was the Pleistocene Epoch which began approximately 2.6 million years ago and 

lasted until about 11,700 years ago (Source: Live Science). Since then, the glaciers and ice 

that once covered land have been melting, and so the land that was once compressed under 

the ice has been rising (isostatic uplift), and the surrounding land that was once uplifted has 

been subsiding (isostatic fall). To overcome the isostatic change, sea level change can be 

described using ‘eustatic change’. Eustatic change is purely the change in sea level due to 

the volume of water in the ocean.  When using the example described earlier, when land is 

uplifting and sea level is rising at the same rate, the relative sea level may stay the same, 

but the eustatic sea level change will just describe the change in sea level that is not relative 

to the land mass. A eustatic change tends to refer to the global change in sea level that 

tends to link with the temperature of the Earth.  

 

 

 

 

 

Glacial Isostatic Adjustment (Source: Sea Level Rise 
and You) 

https://www.livescience.com/40311-pleistocene-epoch.html
http://www.sealevelrise.ca/slr-you.html
http://www.sealevelrise.ca/slr-you.html


Sustainability 

Sustainability means improving the long-term wellbeing of an area without storing up 

problems for the future, ensuring a better quality of life for everyone now, but also for 

generations to come (Source: PCC Sustainability in Portsmouth). This ties in side-by-side 

with the term ‘sustainable development’ which is a theme described by Defra of ‘striving to 

live a better life now in ways which do not restrict the ability of others, now or in future 

generations to do likewise’ (Source: Defra). This goes further to say that sustainable 

development ‘recognises that the three ‘pillars’ of the economy, society and the environment 

are interconnected; our long term economic growth relies on protecting and enhancing the 

environmental resources that underpin it, and paying due regards to social needs’. 

The Southsea Coastal Scheme is building flood defences designed to protect Southsea from 

1:200 year floods for the next 100 years. This is a very high Standard of Protection that will 

benefit the future generations in Portsmouth. The new defences are designed to require 

significantly less maintenance than the current defences as there will be fewer emergency 

repairs, and less outgoing costs.  

 

Further reading: 

ESCP Climate Change and Sea Level Rise http://www.escp.org.uk/climate-change-and-sea-

level-rise 

Environment Agency press release: https://www.gov.uk/government/news/climate-change-

means-more-frequent-flooding-warns-environment-agency 

https://www.nasa.gov/feature/goddard/2018/new-study-finds-sea-level-rise-accelerating 

Defra ‘Sustainable Flood and Coastal Erosion Risk Management’ Report 

http://sciencesearch.defra.gov.uk/Document.aspx?Document=FD2015_6140_TRP.pdf%20 

Defra ‘Guidance for risk management authorities on sustainable development in relation to 

their flood and coastal erosion risk management functions’ 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69447/pb1364

0-sdg-guidance.pdf 

Friends of the Earth Flood Risk and Climate Change document 

https://friendsoftheearth.uk/sites/default/files/downloads/flood-briefing-september-2014-

47494.pdf 

 

Videos: 

https://www.youtube.com/watch?v=SDxmlvGiV9k 
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