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B1. There is an increasing body of scientific evidence that the global climate is changing as a
resu lt of hu man activity. P ast, present and fu tu re emissions of greenhou se gases are
ex pected to cau se significant global climate change du ring this centu ry. The natu re of
climate change at a regional level will vary: for the U K , projections of fu tu re climate change
indicate that more freq u ent short- du ration, high- intensity rainfall and more freq u ent
periods of long- du ration rainfall of the type responsible for the 2 0 0 0  floods cou ld be
ex pected. S ea levels will continu e to rise. These k inds of changes will have implications for
river flooding and also for local flash flooding. There are several indications that the climate
in the U K  is already changing. C entral E ngland’s temperatu re rose by almost 1˚C  du ring
the twentieth centu ry. H eat waves have become more freq u ent in su mmer and there are
now fewer frosts and winter cold spells. W inters over the last 2 0 0  years have become wetter
relative to su mmers; a larger proportion of winter precipitation in all regions now falls on
heavy rainfall days than was the case 5 0  years ago.

B2 . To help organisations ( inclu ding local au thorities and regional planning bodies) to assess
their vu lnerability to climate change and plan appropriate adaptation strategies, the
G overnment established the U K  C limate Impacts P rogramme ( U K C I P ).13 S cenarios of
fu tu re climate change in the U K 14 were produ ced for the U K C I P  in 2 0 0 2  and pu blished by
the D epartment for E nvironment, F ood and R u ral A ffairs ( D efra). O ver the nex t 2 - 3  years,
this climate change scenario information will be revised, ex panded and developed to better
meet stak eholder needs.

B3 . The companion gu ide su pporting the P P S Pla n n in g  a n d  C lim a te C h a n g e15 will provide
gu idance on how planning shou ld secu re new development and shape places resilient to the
effects of climate change.

B4 . The F oresight project on fu tu re flood risk  reported in A pril 2 0 0 4 .16 The project fou nd
that, u sing the U K C I P 0 2  climate change projections, together with scenarios of potential
economic and social changes, annu al damage from flooding may rise from arou nd
£ 10 0 million to between £ 4 6 0  million ( u nder the commu nity orientated Lo c a l S tewa r d s h ip
s c en a r io ) and £ 2 ,5 0 0  million ( u nder the more consu merist W o r ld  M a r k ets  s c en a r io )
by 2 0 8 0 .

B5 . G lobal sea level will continu e to rise, depending on greenhou se gas emissions and the
sensitivity of the climate system. The relative sea level rise in E ngland also depends on the
local vertical movement of the land, which is generally falling in the sou th- east and rising
in the north and west. A llowances for the regional rates of relative sea level rise shown in
Table B.1 shou ld be u sed as a starting point for considering flooding from the sea, along
with the sensitivity ranges for wave height and wind speed in Table B.2 , in preparing flood
risk  assessments.

Annex B: Climate Change

13 w w w .u k c ip .o rg .u k

14 D efra , 2 0 0 2 . Scenarios of future climate change in the UK

h ttp ://w w w .u k c ip .o rg .u k /s c ena rio s /u k c ip 0 2 /d o c u m enta tio n/u k c ip 0 2 _ s c ientific _ rep o rt.a s p

15 see fo o tno te 1

16 D T I, 2 0 0 4. T he F oresight F uture F lood ing p roject

w w w .fo res ig h t.g o v .u k /P rev io u s _ P ro jec ts /F lo o d _ a nd _ C o a s ta l_ D efenc e/R ep o rts _ a nd _ P u b lic a tio ns /P ro jec t_ O u tp u ts /O u tp u ts .h tm
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Ta b le  B .1  R e c o m m e n d e d  c o n t in g e n c y  a llo w a n c e s  f o r  n e t  s e a  le v e l r is e

No t e s :

1. For deriving sea levels up to 2025, the 4mm/y r, 3mm/y r and 2.5mm/y r rates (covering the three
groups of administrative Regions respectively ), should be applied back to the 19 9 0 base sea level
y ear. From 2026 to 2055, the increase in sea level in this period is derived by  adding the number of
y ears on from 2025 (to 2055), multiplied by  the respective rate shown in the table. S ubseq uent time
periods 2056-208 5 and 208 6-2115 are treated similarly.

2. Refer to Defra FCDPAG 3 Economic Appraisal Supplementary N ote to O perating Authorities –  C limate
C hange Impacts, October 2006, for details of the derivation of this table. In particular, Annex A1 of
this N ote shows examples of how to calculate sea level rise.

3. Vertical movement of the land is incorporated in the table and does not need to be calculated
separately.

B6. The rise in sea level will change the frequency of occurrence of high water levels relative to
today’s sea levels, assuming no change in storminess. There may also be secondary impacts
such as changes in wave heights due to increased water depths, as well as possible changes
in the frequency, duration and severity of storm events. A 10 per cent sensitivity allowance
should be added to offshore wind speeds and wave heights by the 2080s.

B7 . Extensive, low-lying coastal lands around most British estuaries are particularly susceptible
to flooding. Changes to the drivers associated with coastal erosion (surges, waves, coastal
sediment supply and morphology, and relative sea level rise) will affect the probability of
flooding to new developments.

B8. The climate changes already seen in the UK are consistent with the UKCIP02 scenarios.
This suggests that winters will become wetter over the whole of the UK, by as much as
20 per cent by the 2050s. A shift in the seasonal pattern of rainfall is also expected, with
summers and autumn becoming much drier than at present. Snowfall amounts will

Ad m in is t r a t iv e  R e g io n Ne t  Se a  Le v e l R is e  (m m / y r )

R e la t iv e  t o  1 9 9 0

1 9 9 0  t o
20 25

20 25 t o
20 55

20 55 t o
20 8 5

20 8 5 t o
21 1 5

E ast of E ngland, E ast M idlands, L ondon,
S E  E ngland

(south of Flamborough H ead)

4.0 8 .5 12.0 15.0

S outh W est 3.5 8 .0 11.5 14.5

N W  E ngland, N E  E ngland

(north of Flamborough H ead)

2.5 7 .0 10.0 13.0
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decrease significantly throughout the UK, but the number of rain-days and the average
intensity of rainfall are expected to increase. Although average seasonal wind speeds could
increase over most of the country, there is currently much less certainty regarding the
potential for greater storminess and the consequences for sea surges or extreme wave
activity on coasts.

B9 . In making an assessment of the impacts of climate change on flooding from the land, rivers
and sea as part of a flood risk assessment, the sensitivity ranges in Table B.2 may provide an
appropriate precautionary response to the uncertainty about climate change impacts on
rainfall intensities, river flow, wave height and wind speed.

Table B.2 Recommended national p recau tionary sensitivity ranges for p eak
rainfall intensities, p eak  river flows, offsh ore wind sp eeds and
wave h eigh ts.

Notes:

1. Refer to Defra FCDPAG3 Economic Appraisal Supplementary Note to Operating Authorities – Climate
Change Impacts, Octob er 2 0 0 6 , for details of the derivation of this table.

2. For deriving peak rainfall, for example, between 2025-2055 multiply the rainfall measurement (in
mm/hour) by 10 per cent and between 2055-2085 multiply the rainfall measurement by 20 per cent.
So, if there is a 10mm/hour event, for the 2025-2055 period this would equate to 11mm/hour; and
for the 2055/2085 period, this would equate to 12mm/hour. Other parameters in Table B.2 are
treated similarly.

B10. Sensitivity testing of the Flood M ap produced by the Environment Agency, using the 20 per
cent from 2025 to 2115 allowance for peak flows, suggests that changes in the extent of
inundation are negligible in well-defined floodplains, but can be dramatic in very flat areas.
However, changes in the depth of flooding under the same allowance will reduce the return
period of a given flood. This means that a site currently located within a lower risk z one 
(eg Z one 2 in Table D.1, Annex D) could in future be re-classified as lying within a higher
risk z one (eg Z one 3). This in turn could have implications for the type of development
that is appropriate according to its vulnerability to flooding (see Table D.2, Annex D). It
will therefore be important that developers, their advisors and local authorities refer to the
current Flood M ap and the SFRA when preparing and considering proposals.

Parameter 1990 to
2025

2025 to
2055

2055 to
2085

2085 to
2115

Peak rainfall intensity + 5% + 10% + 20% + 30%

Peak river flow + 10% + 20%

Offshore wind speed + 5% + 10%

Extreme wave height + 5% + 10%
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B11. Flooding in estuaries may result from the combined effects of high river flows and high sea
surges. When taking account of impacts of climate change in flood risk assessments
covering tidal estuaries, it will be necessary for the allowances for sea level rise in Table B.1
(see para. B5) and the allowances for peak flow, wave height and wind speed in Table B.2
(see para. B9) should be combined.17

B12. Indirect impacts of climate change on land use and land management may change future
flood risk. For example, changes in crop type, methods of cultivation and harvesting could
affect the porosity and surface of the ground and hence the volume, speed and direction of
storm run-off.

B13. Adaptation to climate change requires an integrated approach across different sectors
including land use, water resources, transport, biodiversity and recreation. This integrated
approach should be reflected in flood risk assessment.

B14. Knowledge and understanding of climate change is continuing to grow. The next UKCIP
scenarios, due in 2008, are expected to provide more detail on regional climate changes and
to express this information in probabilistic terms. Other areas where further research is in
progress include climate-driven risks from groundwater and sewer flooding. The most up-
to-date guidance on climate change and flooding from the Environment Agency, Defra,
Communities and L ocal Government and the UKCIP should be considered in the
preparation of Regional Flood Risk Appraisals, Strategic Flood Risk Assessments and site
specific Flood Risk Assessments.

17 Refer to Defra FCDPAG3 Economic Appraisal Supplementary Note to Operating Authorities – Climate Change Impacts,

October 2006. Annex A2 gives details of joint probability analysis.

www.defra.gov.uk/environ/fcd/pubs/pagn/climatechangeupdate.pdf
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