CLIMATE CHANGE ON THE SEVERN ESTUARY Observed trends
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Introduction

Key observed trends for the UK & Severn Estuary

There is a majority in scientific agreement that the global climate is changing.
Overall, warming of global and regional climates is occurring and, although climate
variation is a natural phenomenon, the accelerated rate at which this is occurring
indicates this is very likely due to human influences. Changes to the local climate of
the Severn
Estuary (see Figures 1 and 2) will have impacts on its social, economic and
Introduction
natural environment and it is important to understand these changes for effective
adaptation. Current research and evidence for the estuary suggests that air and sea
temperatures are rising in line with global trends. Local impacts include coastal
flooding and erosion. A significant proportion of critical infrastructure such as roads,
rail tracks, power stations and industrial developments are located on low lying land
and, therefore, are potentially at risk from these impacts.

ü

Average UK land air temperature has risen since 1961 (Figures 3 and 4). Winter
& Severn Estuary
temperatures in the Severn Estuary have increased between 1.4 and 2.2°C. Summer
temperatures have increased between 1 and 1.8°C.

ü

UK marine air and sea surface temperatures have increased by about 0.7 °C per decade
since the 1980s. There are strong regional variations. Sources suggest Severn Estuary sea
surface temperatures are higher upstream than they are downstream (e.g. ranging
between 11-13.5°C in 2006(1)).

ü

UK relative sea level rose by about 1mm/year during the 20th century, but this rate
increased during the 1990s and 2000s.

ü

All regions of the UK, including the Severn Estuary, have experienced an increase in heavy
winter precipitation events since the 1960s (Figures 5 and 6). During the same time
period, heavy summer precipitation events have decreased over the Severn Estuary area.

ü

The frequency of severe wind storms in the UK has increased since 1960, but not above
levels recorded during the 1920s (a particularly stormy period). Recent research for the
southern UK, including the Severn Estuary region, has supported this trend (2).
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Note:The majority of climate change information and data exists at national scale; therefore
generalisations have been made to extrapolate Severn Estuary specific details from evidence for
Wales, west Midlands, south west England and the Severn River Basin. Regional research is
(3)
(4, 5)
continuing . (Source for above information: UK Climate Projections 2009 (UKCP09)
and
(6)
Marine Climate Change Impacts Partnership (MCCIP) ).

Forest
of

Gloucester

Dean
Monmouthshire

G l o u c e s t e r s h i r e
Stroud

Newport

Bridgend

South
Gloucestershire

Cardiff

Bristol

The Vale of Glamorgan

Y

North

R
SE
V E R N

ES

T

U

A

Somerset

E N G L A N D

Sedgemoor

Exmoor
National Park
West Somerset

S o m e r s e t

N
30
Kilometres

© Crown Copyright 2010. An Ordnance Survey/EDINA supplied service

Figure 1: Geographical remit of Severn Estuary
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Figure 2:UKCP09 regions

Figures 3 and 4:Winter & summer warming 1961-2006 (source UKCP09)

FINAL VERSION 09/10

CLIMATE CHANGE ON THE SEVERN ESTUARY Future projections
Future projections for the Severn Estuary
Figures 5 and 6 show average change in seasonal mean precipitation for 1961 to 2006, highlighting how
seasonality has become more prominent. Mean levels of precipitation are projected to continue becoming
much more seasonal. By 2080, an average increase in winter mean precipitation levels of about 23% is
projected whilst during the summer a decrease of about 24% is projected* for the Severn Estuary area (see
Figure 7).
? Figure 8 highlights the increases projected in both winter and summer mean air temperature across the Severn
Estuary area. By 2080, winter mean temperature is projected to rise by about 2.8°C and summer mean
temperature by about 3.9°C*. Marine air temperature for the Severn Estuary is projected to rise in line with
land air temperature.
? Sea level at Cardiff is projected to rise by about 30-40cm by 2080**, assuming a medium greenhouse gas
emissions scenario.
? Both milder, wetter winters and warmer, drier summers could create both negative and positive implications
for coastal communities, local industry and the natural environment around the Severn Estuary. It is important
to note that, regardless of the greenhouse gas emissions scenario used, all projections for the future local
climate show significant changes and some level of adaptation will be necessary.

30
% change in mean precipitation

?

Winter

20

Summer

10

2020

0

2050

2080

-10
-20
-30

Note: Figures 7 and 8 assume central estimates for each emissions scenario and are based on data available for south Wales, south west
England and the Severn River Basin (data source UKCP09 (7, 8)).
*Precipitation and temperature projections are determined using the 1961 to 1990 30 year average baseline level.
**Sea level projections are determined using the 1990 baseline level.

L

H L

M

M

H

L

M

H

Greenhouse Gas Emissions
Scenarios (Low, Medium, High)
Figure 7: Projected percentage change (%) in mean precipitation
for winter and summer, 2020 to 2080, using low, medium and
high greenhouse gas emissions scenarios
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Figures 5 and 6:Winter & summer precipitation change (%) 1961 to 2006 (source UKCP09)

Figure 8: Projected air temperature increase (°C) for winter and
summer, 2020 to 2080, using low, medium and high
greenhouse gas emissions scenarios
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CLIMATE CHANGE ON THE SEVERN ESTUARY Potential impacts
Potential impacts on the Severn Estuary

Potential Local
Socio-economic
Impacts

The impacts of climate change on a local scale, such as the Severn Estuary, can be
explored through Figure 9. Climate change is a global issue but it will potentially cause
a variety of local impacts on natural, social and economic structures. For example,
climate change is already causing land air and sea surface temperatures to
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A key consideration for the Severn Estuary is defending the
critical infrastructure along the low-lying coast from
flooding and the erosion impacts of severe storms. Potential
changes in storminess, sea level and wave climate can lead
to major economic and social losses if current coastal
engineering is breached or overtopped. Therefore, future
coastal defence considerations should take into account
projected extremes in order to minimise the social and
economic impacts of severe weather events.
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Figure 9: Diagram showing how climate change can cause local physical and
socio-economic impacts on the Severn Estuary. This highlights how a changing
climate can affect modern ways of life by impacting either directly or indirectly on a
range of social, economic and environmental factors, many of which could affect the
(9, 10)
(11)
Severn Estuary. (Range of impacts identified by MCCIP
and SECCRAG ).
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CLIMATE CHANGE ON THE SEVERN ESTUARY
What about uncertainties associated with the projections?
There are a number of uncertainties associated with climate change projections and it is
important to consider these when looking at future scenarios. Key uncertainties are
identified as those associated with (12):
Key uncertainties are those associated with:
? Climate modelling due to incomplete understanding of the climate system
? Natural climate variability
? Greenhouse gas emissions and difficulties in predicting future amounts
? Issues with downscaling data and translating it to regional and local scales
? Extreme scenario projections*
? Marine climate change projections*
*Largest uncertainties
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Summary of key trends and projections
for the Severn Estuary
Past:
Since the 1960s, rising trends have been observed for:
ü average land air temperature
ü marine air and sea surface temperature
ü heavy winter precipitation events
ü relative sea level
ü severe wind storm events
There has been a decrease in heavy summer precipitation events.
Future:
Across all emissions scenario projections (low, medium and high),
rising trends are predicted for:
ü winter and summer mean land air temperature
ü marine air and sea surface temperature
ü winter mean precipitation
ü relative sea level
Summer precipitation levels are projected to decrease by up to 30%
of the levels experienced between 1961-1990 , potentially causing
hotter and drier summers.

Contacts and further information
Produced by C. Hovey, Cardiff University Marine and Coastal Environment Research Group
(MACE), as part of the IMCORE project (Innovative Management for Europe’ s Changing Coastal
Resource).
For more information please visit: www.imcore.eu
Or contact: School of Earth & Ocean Sciences, Cardiff University, Main Building, Park Place,
CF10 3YE Or email: imcore@cardiff.ac.uk

