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Appendix 1F: Climate & Meteorology 

A1f.1 Introduction 
The variability of the UK climate is largely due to its position on the edge of the Atlantic Ocean with its 
relatively warm waters, yet close to the continental influences of mainland Europe.  Changes in 
topography and land use over relatively short distances, together with a long coastline and numerous 
islands, all add to the variety of weather.  A network of coastal and marine stations and buoys around the 
UK monitor different meteorological parameters including air temperature, rainfall, wind speed and 
direction, and visibility, informing weather forecasting systems as well as the development of climate 
models projecting future changes to the UK climate. 

A1f.2 UK context 
The UK lies in the middle northerly latitudes, an area of convergence for major air masses – this leads to 
diverse and rapidly changeable weather conditions.  Numerous eastern moving depressions meet the 
UK in the west leading to a gradient of relatively high wind speeds and precipitation in the exposed west 
and relatively low wind speeds and precipitation in the sheltered south and east.  The upland nature of 
much of the west coast also contributes to this west-east gradient, with orographic effects generating 
enhanced precipitation, particularly in the north-west.  The UK is subject to a strong maritime influence 
which can be felt most strongly at the coast and on island locations (e.g. Orkney, Shetland), and has the 
effect of reducing the diurnal and annual temperature ranges at these locations.  The climate is also 
relatively mild for the latitude because of the presence of the easterly arm of the Gulf Stream, the North 
Atlantic Drift.  These warm waters originate in the Gulf of Mexico and bring with them mild, humid air. 

The North Atlantic Oscillation (NAO) influences the prevailing meteorological conditions of the north 
Atlantic region and is reviewed in Hurrell et al. (2003) and IACMST (2005).  The NAO is generally 
expressed as an index based on the pressure difference between the Azores high and the Icelandic low 
pressure areas.  When the pressure difference is large, with a deep Icelandic low and a strong Azores 
high, the NAO is said to be in a positive phase and is negative when the opposite occurs.  When in a 
positive phase, the storm tracks moving across the north Atlantic are stronger, bringing depressions 
north-eastwards into Europe.  A positive NAO index is, therefore, associated with an increase in wind 
speeds from the west, together with an increase in temperature and rainfall in northern Europe in winter.  
The index is most relevant in winter when the pressure gradients are at their strongest (IACMST 2005).  
In recent decades the NAO has been found to explain over 30% of variation in monthly sea surface 
temperature and has also been linked with variations in wind strength and direction, and rainfall.  
Changes in NAO account for 40-50% of the variability in winter sea surface temperatures in the southern 
North Sea (IACMST 2005).  Improved long-range forecasting capabilities are now allowing higher levels 
of prediction skill in forecasting the surface NAO, winter storminess, near-surface temperature, and wind 
speed, all of which are of value for planning and adaptation to extreme winter conditions (Scaife et al. 
2014).   

The UK Met Office provides meteorological information on coastal and marine areas from data collected 
on a network of coastal land stations (27 in UK), island stations (2), light vessels (5 in the English 
Channel), radar stations (15) and marine buoys (approximately 20, primarily to the west of the UK and 
Ireland) (Met Office website – http://www.metoffice.gov.uk/public/weather/marine-
observations/#?tab=marineObsMap, accessed January 2016).  The various UK Hydrographic Office 
(UKHO) Pilot publications covering UK waters also provide details of typical offshore conditions.  The 
meteorology and climate of the UKCS is also summarised in Charting Progress 2: the State of UK Seas 
(Defra 2010), prepared by the UK Marine Monitoring and Assessment Strategy (UKMMAS) community 
and the OSPAR Quality Status Report (OSPAR 2010).  Information, principally from these sources, has 
been used to present the average meteorological condition at the coast and for each Regional Sea in the 
sections which follow. 

http://www.metoffice.gov.uk/public/weather/marine-observations/#?tab=marineObsMap
http://www.metoffice.gov.uk/public/weather/marine-observations/#?tab=marineObsMap
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A1f.3 Meteorological conditions at the coast 
A1f.3.1 Air temperature 
Air temperatures at the coast vary according to exposure, elevation and latitude, though seasonal 
variation leads to a winter minimum and summer maximum with the coldest months being January and 
February and the warmest July and August.  The sea has an ameliorating effect on air temperatures 
within approximately 20 miles of the coast resulting in reduced summer but warmer winter conditions.  
This effect is exemplified on the south-western peninsula and UK islands (e.g. the Outer Hebrides, 
Orkney, Shetland) which experience an annual temperature range of just 9°C between the mean 
temperature of the warmest and coldest months of the year – the maritime influence also results in a low 
diurnal temperature variation (Met Office 2013).  The relatively high winter minimum temperatures at the 
coast are visualised in Figure A1f.1.  Winds from the south and west often bring warmer conditions, while 
those from the north and east bring cooler air, and high pressure over central Europe can generate 
particularly cold winter and warm summer spells (UKHO 1999). 

A1f.3.2 Precipitation 
Rainfall follows a seasonal cycle of high winter falls and low summer falls, though there is significant 
variability throughout the year.  Precipitation at any given location is influenced by a number of local 
factors, and may vary at the coast (as elsewhere) according to exposure to the prevailing wind, elevation 
and proximity to high ground.  In the UK, rainfall is highest in the north-west and west throughout the 
year due to the relative exposure of these areas to eastern tracking weather systems (Figure A1f.2) and 
the orographic effects of mountains areas which have a primarily western distribution. 

A1f.3.3 Wind 
Like precipitation, a winter maxima for wind speed is expected for most of the UK (Figure A1f.3).  The 
north and west (Regional Seas 4, 5, 6, 7, 8, 9, 10 and 11) are exposed to eastern-tracking weather 
systems coming in over the North Atlantic, exposing these areas to some of the highest wind speeds in 
the UK (e.g. North Rona, Orsay, Cape Wrath).  The south and east of the UK are comparatively 
sheltered (particularly Regional Seas 2 and 3) with mean winter wind speeds not exceeding 15 knots 
(8m/s) at most locations (e.g. Spurn Point, Great Yarmouth, Southampton, Leuchars).  In late winter and 
spring a high pressure cell may occur over mainland Europe, increasing the incidence of easterly and 
north-easterly winds which may persist for a few days to several weeks (UKHO 2013). 

Wind at the coast is largely controlled by air pressure gradients, though local topographic conditions can 
also provide a considerable influence; for instance, winds may strengthen when channelled down narrow 
inlets or weaken over waters in sheltered areas (UKHO 2012).  In coastal areas of Regional Seas 7 and 
8, mountainous topography and numerous islands generate highly variable local wind effects and 
funnelling may increase wind strength in steep-sided sounds and lochs.  South-westerly winds tend to be 
deflected south by the islands of Jura, Mull, Islay and the Kintyre peninsula (UKHO 2004).  The south 
and east of Regional Sea 7 may be partly sheltered from westerly winds by Northern Ireland; and the 
northern mainland by the Outer Hebrides (UKHO 2004).  Localised gusts and squalls in the lee of high 
ground may be experienced, for example, sudden changes in wind direction are a feature of the indented 
coast of the Moray Firth in Regional Sea 1 (UKHO 2013). 
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Figure A1f.1: Mean daily minimum and maximum air temperatures (1981-2010) 
Winter Summer 

Minimum air temperature 

  
Maximum air temperature 
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Figure A1f.2: Average precipitation (1981-2010) 
Winter Summer 

  
 

Figure A1f.3: Average wind speed (1981-2010) 
Winter Summer 
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A1f.4 Meteorological conditions at sea  
Meteorological considerations at sea are of strategic importance to a range of offshore industries, 
particularly those associated with renewable energy.  The DECC Atlas of UK Marine Renewable Energy 
(see http://www.renewables-atlas.info/, accessed July 2015) produced in 2008 provides information 
relevant to wave, tidal and wind energy.  In light of subsequent improvements in wind modelling, 
computing powers and data availability, The Crown Estate published a 2015 wind dataset (The Crown 
Estate Marine Data Exchange website1, accessed July 2015), with improved resolution (horizontal 
resolution of 4.4km over much of the UKCS and 1.5km for areas of 40m water depth or less), and based 
on 30 years of data (December 1984-November 2014).  From this data, the average wind speeds at 
110m (hub height) across much of the UKCS are indicated in Figure A1f.4.  Most offshore areas have 
average wind speeds in excess of 10m/s but to the north, average wind speeds are in excess of 11m/s.  
Near the coast the average wind speeds are generally lower.  On exposed coasts, such as the east 
coast of England the wind speeds are generally in excess of 8m/s and in more sheltered and complex 
areas such as the islands off the west coast of Scotland the wind speeds are lower; in excess of 6m/s 
(Standen et al. 2015). 

A1f.4.1 Regional Sea 1 
Air temperatures at sea tend not to vary beyond the range 0-19°C with the exception of extended 
durations of easterly winds which can lead to extreme cold in winter and warm conditions in summer.  
The mean air temperature over the sea is between 4 and 6°C in January in the south, reducing to 
between 1 and 2°C in the north.  In July, temperatures are greater in the south (ca. 16°C) than the north 
(ca. 13°C). 

Annual rainfall across the North Sea varies between 340 and 500mm, averaging 425mm.  Rainfall tends 
to increase with distance offshore (401-600mm) between 53 to 54°N, increasing significantly in the east.  
For much of the rest of the North Sea and Moray Firth rainfall is in the range 201-400mm (OSPAR 
2000).  Rainfall follows a seasonal trend analogous to that observed onshore, with the percentage 
chance of rainfall being 13 and 18% in the south-east and north-west respectively in July, and about 
20% and 30% in winter months for the same areas.  April to June tend to be the driest months, with 
October to January being wetter (UKHO 2013).  Thunderstorms are infrequent, and snow showers vary 
markedly from as few as 5-7 days per year in the south, to 10-12 days in the central North Sea, and 30-
40 in the north (UKHO 2012, 2013). 

The prevailing winds are from the south-west and north-north-east.  South and south-easterly winds may 
become established for as long as several weeks if an anticyclone develops over Europe (UKHO 2013).  
The frequency of gales exceeding force 7 (14m/s) in winter is less in the south (20%) than in the north 
(>30%), and wind speeds tend to be greater over the open sea than at the coast with the exception of 
Shetland owing to the lack of shelter from mainland UK (UKHO 2012).  Wind strengths in winter are 
typically in the range of Beaufort scale 4-6 (6-11m/s) with higher winds of force 8-12 (17-32m/s) being 
much less frequent.  Winds of force 5 (8m/s) and greater are recorded 60-65% of the time in winter and 
22-27% of the time in summer.  In April and July, winds in the open, central to northern North Sea, are 
highly variable and there is a greater incidence of north-westerly winds. 

Fog is associated with wind directions of between south-east and south-west, and can reduce visibility to 
less than 1km 3-4% of the time.  Moist south winds may bring coastal fog to Scotland in summer, and 
sea fog, or haar, may develop with south-east winds (UKHO 2012).  Radiation fog can form for 3-6 days 
per month between October and April and tends to occur during the night, being dispersed by the sun on 
all but the coldest days (UKHO 2013). 

 

                                              

1 http://www.marinedataexchange.co.uk/announcements/2015/global-offshore-2015-offshore-wind-overview-and-
uk-wind-resource-dataset-with-improved-accuracy-published.aspx 

http://www.renewables-atlas.info/
http://www.marinedataexchange.co.uk/announcements/2015/global-offshore-2015-offshore-wind-overview-and-uk-wind-resource-dataset-with-improved-accuracy-published.aspx
http://www.marinedataexchange.co.uk/announcements/2015/global-offshore-2015-offshore-wind-overview-and-uk-wind-resource-dataset-with-improved-accuracy-published.aspx
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Figure A1f.4: Average wind speed (m/s) at 110m, 1984-2014 
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A1f.4.2 Regional Sea 2 
Air temperatures offshore are generally at their lowest in January and February (mean 4°C to 6°C) and 
highest in July and August (ca. 16°C).  Rainfall decreases in a south-north direction.  To the north of the 
Dover Strait an annual rainfall of between 601-1,000mm is expected, reducing to 401-600mm in the 
outer Thames Estuary and as far as north Norfolk.  North and east of north Norfolk, to the boundaries of 
Regional Sea 2, annual rainfall of between 201-400mm is expected.  Snow or sleet is recorded in the 
south mainly from December to April but perhaps as early as November, and can be expected for 5 to 7 
days a month for January and February (UKHO 2013). 

Winds in Regional Sea 2 are generally from between south and north-west; however, in spring the 
frequency of those from the north and east increases.  Wind strengths are generally between Beaufort 
scale 1-6 (1-11m/s) in the summer months with a greater proportion of strong to gale force winds of force 
7-12 (14-32m/s) in winter (UKHO 2013).  In January, 20% of winds can be expected to exceed force 7 
(14m/s), reducing to 2-4% in July.  Easterly winds are not common and can bring exceptionally cold 
weather in winter. 

Fog can affect the east coast and seas of England with visibility of less than 1km 3-4% of the time, and is 
associated with winds between the south-east and south-west.  At the coast radiation fog can form for 3-
6 days per month between October and April which tends to occur during the night.  Visibility in excess 
of ca. 8km is experienced in January on about 55% of occasions, increasing to ca. 80% in summer 
(UKHO 2013). 

A1f.4.3 Regional Sea 3 
The average winter air temperature offshore is 9°C in the south-west and 5.5°C in the north-east.  
Summer temperatures reach ca. 16°C for the entire area. 

Rainfall is experienced on about 15 to 18 days per month in winter and 10 to 11 days in summer, 
although rainfall duration and intensity tend to be highly variable (UKHO 1997).  Some of the highest 
rainfall in the seas around the UK is experienced in the English Channel and mean annual rainfall figures 
for Regional Sea 3 vary between 601 and 1,500mm (OSPAR 2000). 

The prevailing wind direction varies between south-south-west and north-west, with north-easterly winds 
increasing in late winter and spring.  In autumn and winter, winds of force 5 (8m/s) or greater occur 
around 65% of the time in the west, and 50% in the east, falling to 25% and 15% respectively in the 
summer (UKHO 1996).  In January, gales of force 7 (14m/s) or greater occur between 20 and 25% of the 
time to the east of the region, increasing to 25-30% in the west.  In July such gales are experienced on 
only 2% of occasions (UKHO 1996), these may be more severe when associated with northerly winds 
(UKHO 1997).  Funnelling of south-westerly and north-easterly winds may occur in the Dover Strait and 
be associated with short lived winds of force 5 to 6 (8-11m/s, UKHO 1997). 

Fog occurs in winter between 2 and 5% of the time in the south-west and north-east respectively, while 
in summer fog occurs 3% of the time over the whole area on average.  Visibility in excess of ca. 8km is 
expected 75% to 55% of the time in the south 

A1f.4.4 Regional Seas 4 & 5 
Mean air temperature in the north of Regional Sea 4 is 7°C in January and 14°C in July, increasing to 
9°C and 16°C in the south of the region and in Regional Sea 5 in the same months.  To the west, the 
average air temperature is 10.5°C in January and 16°C in July.  The air is generally colder than the sea 
from October to March and warmer from April to August (UKHO 1999). 

Rain occurs at sea on around 22 days per month in winter in the west and 15 days per month in the east.  
In summer, rainfall occurs on average 13 and 9 days in the west and east respectively (UKHO 1996). 

The prevailing wind directions are between south-south-west and north-west, although the frequency of 
north-easterly winds increases in late winter and spring.  Winds of force 5 (8m/s) or greater occur 
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between 65% and 50% of the time in autumn and winter and 25% and 15% of the time in summer 
(UKHO 1996).  In January, winds of force 7 (14m/s) or greater occur between 20% and 25% of the time 
to the east of the region, increasing to 25-30% in the west.  In July, such wind speeds are experienced 
on 2% of occasions (UKHO 1996). 

Radiation fog commonly affects the Bristol Channel in winter.  Further south, fog may form on the coast 
in summer, most commonly in association with south-westerly winds.  At sea, fog occurs most frequently 
in late spring and summer when warm, moist west to south-westerly winds blow over a relatively cold 
sea.  Fog-like conditions (visibility less than 1km) may be experienced where precipitation near fronts is 
encountered (UKHO 1996). 

A1f.4.5 Regional Sea 6 
The mean air temperature is 7°C in January and 14°C in July.  The air is generally colder than the sea 
from October to March and warmer from April to August, with a general difference of 1°C and 2°C 
respectively in the Irish Sea (UKHO 1999). 

Rainfall at sea can be expected on ca. 18 days per month in winter and 10-15 days in summer though 
the intensity and duration of rainfall can vary greatly from day to day (UKHO 1999). 

Winds are generally from the west and south-west for most of the year, though in spring there is an 
increased incidence of winds from all directions.  In winter, there is a 20% chance of winds exceeding 
force 7 (14m/s) to the east of the Isle of Man, increasing to 25% to the west, north and south of the 
island.  In summer this figure is reduced to 2%. 

Fog is most frequent in April to October and is most often associated with south-westerly winds.  Fog is 
much less common (2-5%) in June and also expected only 2% of the time in January (UKHO 1999).  
Visibility is in excess of ca. 8km for 80-85% of the year. 

A1f.4.6 Regional Sea 7 
The mean air temperature in January varies from 7°C in the west to 5°C in the east, increasing in July to 
12°C and 14°C in the north and south respectively (UKHO 2004). 

Precipitation can be expected on as many as 25 days per month in winter and, in summer, around 20 
days in the north-west and 15 days in the south and east.  The duration and quantity of precipitation is 
highly variable from day to day (UKHO 2004).  Snow is generally only encountered between December 
and March (inclusive). 

The prevailing winds are generally from west to south.  Winds of force 5 (8m/s) or greater are reported 
around 70% of the time in the west during winter months, and around 60% of the time in the east.  In 
July, winds of force 5 or greater are experienced between 30% and 35% of the time in the east and west 
of the area respectively.  Wind is most variable in April when there is an almost equal proportion of wind 
from all directions, though still with a west and south-west maxima (UKHO 2004). 

The greatest likelihood of fog over the open sea is in summer during periods of south-westerly winds.  
Summer fogs may be expected around 3-5% of the time, and on less than 2% of occasions in winter 
(UKHO 2004). 

A1f.4.7 Regional Sea 8 & 9 
The mean winter air temperature varies from 7°C in the west to 5°C in the east. In summer, mean 
temperatures vary from 12°C in the north and 14°C in the south (UKHO 2004). 

Precipitation in the west of Regional Sea 8 can occur on as many as 25 days per month in winter and on 
15-20 days per month in summer (UKHO 2004).  In the east, precipitation may be experienced around 
20% of the time in winter in winter months and 12% in summer (UKHO 2012).  Quantity and duration of 
rainfall is highly variable. 
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Winds are principally from the west to south-west.  In winter months, winds of force 5 (8m/s) or greater 
are reported around 70% of the time in the west and around 60% in the east.  In summer, winds of force 
5 or greater are experienced 30% of the time in the west and 25% of the time in the east (UKHO 2012, 
2004).  In April wind direction is highly variable though winds from the west and south-west are still most 
frequent (UKHO 2004). 

The greatest likelihood of fog is in summer (April-September) when moist air moves in from the south 
(UKHO 1997b) and is most likely associated with winds from the southwest.  Fog may be experienced 
around 3-5% of the time in summer and less than 2% of the time in winter (UKHO 2004). 

A1f.4.8 Regional Seas 10 & 11 
Mean air temperature at sea is 7°C in winter and 12°C in summer.  The sea tends to be warmer than the 
air throughout most of the year.  Rainfall can occur on as many as 25 days per month in winter and 20 
days in late spring to early summer in the north-west and 15 days in the south and east.  Duration and 
quantity of precipitation is highly variable. 

Wind speed and direction are variable, but winds blow most frequently from the west and south in all 
seasons.  Cold easterly winds may develop in winter and spring for a few days to several weeks if a high 
pressure cell occurs over north-west Europe.  Winds of force 5 (8m/s) or more occur on 70% of 
occasions in winter and 15% in summer.  Winds exceeding force 7 (14m/s) occur 30-35% of the time in 
winter and 5% or more in summer. 

Visibility tends to be good or very good throughout most of the year, exceeding ca. 8km on about 79-
84% of occasions in winter and 77-82% in summer. 

A1f.5 Evolution of the baseline  
Climate (or weather) data relating to rainfall and temperature are available for the UK from a 
comprehensive range of monitoring stations dating back to 1914 (Perry 2006).  The Central England 
Temperature (CET) dataset is the longest instrumental record of temperature in the world with daily 
(since 1772) and monthly (since 1659) temperatures representative of a roughly triangular area of the 
UK enclosed by Lancashire, London and Bristol (Met Office Hadley Centre observations datasets - 
http://www.metoffice.gov.uk/hadobs/hadcet/, accessed August 2015), also see Jenkins et al. (2009).  
Time series data from this source show recent warming witnessed also in global temperature datasets 
(Figure A1f.5). 

Proxy data sources can be used to reconstruct past climatic conditions at a range of spatial and temporal 
scales and with varying degrees of accuracy.  Perhaps one of the most valuable sources of information 
relating to long-term climate change is data obtained from ice cores.  Most ice core records come from 
Antarctica and Greenland, and the longest ice cores extend to 3km in depth.  The oldest continuous ice 
core records to date extend 123,000 years in Greenland and 800,000 years in Antarctica.  These ice 
cores contain information about past temperature, and about many other aspects of the environment 
(British Antarctic Survey 2010).  For example, the US South Pole ice core project started drilling in 2014 
and will drill to a final depth of ca. 1,500m to provide records of stable isotopes, aerosols, and 
atmospheric gases spanning ca. 40,000 years (South Pole Ice Core website – 
http://spicecore.org/about.shtml, accessed August 2015).  Knowledge of short-term and long-term 
climatic change has been built up through the study of multiple proxy records which have an important 
application in generating a baseline for the study of recent climatic change which may be associated with 
human activity (see Section A1f.6 below). 

http://www.metoffice.gov.uk/hadobs/hadcet/
http://spicecore.org/about.shtml
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Figure A1f.5: Mean CET annual anomalies, 1772 to July 2015 

 
Notes:  The graph shows annual anomalies relative to the 1961-1990 average.  The red line is a 21-point 
binomial filter, which is roughly equivalent to a 10-year running mean. 

Source: Met Office Hadley Centre observations datasets website - http://www.metoffice.gov.uk/hadobs/hadcet/, 
accessed July 2015. 

 

A1f.6 Environmental issues 
It is extremely likely that the dominant cause of observed global warming since the mid-20th century has 
been caused by the anthropogenic production of greenhouse gases, with globally averaged 
temperatures having risen by 0.85˚C in the period 1880-2012, and other meteorological parameters such 
as rainfall also having been affected (e.g. there is high confidence after 1951 that precipitation has 
increased over mid-latitude land areas of the northern hemisphere).  It is also considered likely that 
further changes in temperature, rainfall and incidence of extreme weather (e.g. heavy precipitation, 
drought, warm spells/heat waves) will occur in the course of the next century.  It is considered virtually 
certain that the upper ocean has warmed in the period 1971-2010 (globally 0.11ºC per decade for the 
upper 75m), and very likely that other changes such as in salinity representing alteration in evaporation 
and precipitation trends have taken place.  Future warming is considered to be strongest in tropical and 
northern hemisphere subtropical regions.  Other changes in the 21st century include a weakening of the 
Atlantic Meridional Overturning Circulation (AMOC) of between 11% and 35% depending on the scenario 
considered, but there is low confidence in projections beyond the 21st century (IPCC 2014). 

Anthropogenically augmented climate change is likely to have an effect on a number of meteorological 
(e.g. rainfall and temperature) and oceanographic (e.g. sea-level rise, alteration in wave conditions and 
circulation) parameters in the coming decades, and it is these projections (e.g. Lowe et al. 2009, Stocker 
et al. 2013) that are the basis for the carbon emissions reductions and adaptation initiatives discussed in 
Appendix 2, and the wider consideration of this topic in policy and legislation. 

The principal greenhouse gas (GHG) of concern is CO2, as it constituted 82% (422 million tonnes) of UK 
provisional GHGs emitted in 2014 (DECC 2015, ~29% less than in 1990), and also due to its longevity in 
the atmosphere, for which figures vary widely.  Houghton et al. (2001) suggest a range of 5-200 years, 
with a figure of ~1,000 years suggested by Archer (2005), though the author indicates that the “tail” of 
greenhouse gas emissions from fossil fuel sources may take ~30,000 years to completely dissipate.  
This compares with ~12 years for methane (CH4), which is short by comparison, though this gas has a 

http://www.metoffice.gov.uk/hadobs/hadcet/
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Global Warming Potential (GWP) 84 times that of CO2 over a 20 year time horizon2 (see Myhre et al. 
2013).  The residence time of CO2 therefore means that today’s policy implications are further reaching 
than immediate, decadal scales, but could continue to influence climate for some time. 

The Climate Change Act 2008 established a target for the UK to reduce its emissions by at least 80% 
from 1990 levels by 20503.  To ensure that regular progress is made towards this long-term target, the 
Act also established a system of five-yearly carbon budgets.  The first four carbon budgets, leading to 
2027, have been set in law.  The UK is currently in the second carbon budget period (2013-17).  Meeting 
the fourth carbon budget (2023-27) will require that emissions be reduced by 50% on 1990 levels in 
2025 (Committee on Climate Change website – https://www.theccc.org.uk/tackling-climate-
change/reducing-carbon-emissions/carbon-budgets-and-targets/, accessed July 2015).  CCC (2015) 
indicates that the UK is on track to meet the second (29% below 1990 levels) and third (35% by 2020) 
carbon budgets but that there is a shortfall in the fourth carbon budget assuming no new effort (e.g. 
additional policy). 

Hughes et al. (2010) detailed recent changes in UK marine air temperature over the relatively short time 
period of 1984-2008.  Using data from the NOCS2.0 dataset (Berry & Kent 2009), the greatest warming 
was reported in the southern North Sea (0.6°C/decade), with lower rates of 0.2-0.4°C off north-east 
Scotland and the Southwest Approaches, with all other areas around the UK displaying rates in the 
range 0.4-0.6°C. 

UKCP09 details climate change projections based on a number of emissions scenarios (low, medium 
and high) and for various timescales leading up to 2100.  The scenarios reflect alternative views of future 
emissions and are based on three “storylines” developed for the Intergovernmental Panel on Climate 
Change (IPCC) Special Report on Emission Scenarios (see Nakićenović & Swart 2000).  While the 
UKCP09 projections remain current at the time of writing, a new set of scenarios were developed for the 
IPCC fifth assessment report (see van Vuuren et al. 2011, Cubasch et al. 2013) termed Representative 
Concentration Pathways (RCPs).  Based on factors which drive anthropogenic GHG emissions (e.g. 
population size, economic activity, lifestyle, energy use, land use patterns, technology and climate 
policy), these RCPs describe four different 21st century pathways of GHG emissions and atmospheric 
concentrations, air pollutant emissions and land use to inform long-term and near-term modelling.  The 
RCPs include a stringent mitigation scenario (RCP2.6), two intermediate scenarios (RCP4.5 and 
RCP6.0) and one scenario with very high GHG emissions (RCP8.5).  RCP2.6 is representative of a 
scenario that aims to keep global warming likely below 2°C above pre-industrial temperatures.  The 
RCPs cover a wider range than the scenarios from the Special Report on Emissions Scenarios used in 
previous IPCC assessments, as they also represent scenarios with climate policy (van Vuuren et al. 
2011). 

The most recent UK climate projections (UKCP094) detail: 

• Terrestrial modelled climate projections (e.g. air temperature, precipitation) – see Murphy et al. 
(2009) 

                                              

2 GWP is a value relative to that of carbon dioxide, indicating the radiative forcing effect of a given greenhouse gas 
over a given “time horizon”.  Note that there is no scientific argument for the choice of a particular time horizon to 
use.  The 100 year time horizon was adopted by the United Nations Framework Convention on Climate Change 
(UNFCCC) and used in the Kyoto protocol (Myhre et al. 2013), and is therefore also used nationally for the 
calculation of carbon dioxide equivalent emissions (Shine 2009).  Methane has a global warming potential of 34 
over 100 years. 
3 This target was determined as an appropriate UK contribution to global emission reductions consistent with 
limiting global temperature rise to as little as possible above 2°C (see Committee on Climate Change website - 
https://www.theccc.org.uk/tackling-climate-change/the-science-of-climate-change/setting-a-target-for-emission-
reduction/, accessed July 2015). 
4 UKCP09 website - http://ukclimateprojections.metoffice.gov.uk/, accessed July 2015 

https://www.theccc.org.uk/tackling-climate-change/reducing-carbon-emissions/carbon-budgets-and-targets/
https://www.theccc.org.uk/tackling-climate-change/reducing-carbon-emissions/carbon-budgets-and-targets/
https://www.theccc.org.uk/tackling-climate-change/the-science-of-climate-change/setting-a-target-for-emission-reduction/
https://www.theccc.org.uk/tackling-climate-change/the-science-of-climate-change/setting-a-target-for-emission-reduction/
http://ukclimateprojections.metoffice.gov.uk/
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• Marine and coastal projections (e.g. air temperature, sea level pressure and precipitation rate.  
Changes in mean sea-level, surges and extreme water levels, waves, and hydrography and 
circulation are also modelled) – see Lowe et al. (2009) and Hughes et al. (2010) 

• Observed present and recent terrestrial UK climate trends – see Jenkins et al. (2009) 

Figure A1f.6 shows the projected changes in marine air temperature for the 2020s (2010-2039) for the 
medium emissions scenario.  The 10, 50 and 90% probability projections are shown to reflect the 
uncertainty for this time period5.  In all cases temperature increases are projected to be greatest in the 
North Sea, English Channel and Western Approaches (Regional Seas 1, 2, 3, 4 and 5).  For the 50% 
probability projections, the magnitude of temperature increases in winter and summer are broadly 
similar, ranging from 0.7°C in Regional Sea 10 to 1.4°C in Regional Sea 3.  Projected changes in 
precipitation for the same time period under the medium emission scenario are shown in Figure A1f.7.  A 
similar north-south gradient of generally increasing values is also present in this dataset.  The 
implications of climate change on other SEA topic areas (e.g. the water environment, biodiversity, 
habitats, flora and fauna) are dealt with in their respective appendices. 

                                              

5 See http://ukclimateprojections.metoffice.gov.uk/21679 for an explanation of the probabilistic projections and 
emissions scenarios used in UKCP09. 

http://ukclimateprojections.metoffice.gov.uk/21679
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Figure A1f.6: Probabilistic change (%) in marine air temperature for the 2020s (2010-2039) – 
medium emissions scenario 

 Winter Summer 

10
%

 p
ro

ba
bi

lit
y 

Ve
ry

 u
nl

ik
el

y 
to

 b
e 

le
ss

 th
an

 

  

50
%

 p
ro

ba
bi

lit
y 

C
en

tr
al

 e
st

im
at

e 

  

90
%

 p
ro

ba
bi

lit
y 

Ve
ry

 u
nl

ik
el

y 
to

 b
e 

gr
ea

te
r t

ha
n 

  
 



Offshore Energy SEA 3: Appendix 1 Environmental Baseline 

554 

Figure A1f.7: Probabilistic change (%) in marine precipitation for the 2020s (2010-2039) – medium 
emissions scenario 
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