DELIVERING CLIMATE -
RESILIENT PLACES

Climate Change In
Flood Risk Assessment







Brief bac kg round ...

« SEPA statutory consultee in planning
DroCcess

 FRA produced by applicant when new
ouilt development is
Known/suspected to be at flood risk

« SEPA assess FRA when consulted

* Previous guidance — 20% allowance
for cc




Scottish Environment

New guidance - key points

* Big step forward for SEPA - supersedes previous
20% approach

 Underpinned by best science available to us

» Scotland focus

* Regionally varying
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Our planet is warming ...

. Buidheann Dion
Arainneachd na h-Alba

Annual global temperatures 1850-2017 (range 1.35 °C)

- Global temperature has increased over 1 g o am e e g 2re
°C since 1990 - more warming will occur 3 .|

« Warmest 20 years in UK records have g ]
been since 1995 - warmest 5 this decade 5 ,.

« Even in most conservative emissions g ol T
scenario, UK annual temperature Sy Medium Emissions
pI’Oj ected to rise 1960 1980 2000 2020 2040 2060 2080 2100

Year

« Cannot avoid impacts with emission cuts.



... and Scotland’s climate is changing R

Buidheann Dion

« The temperature in the 2000s
was 0.9°C warmer than the 1961-
1990 average,

. Annual rainfall has increase  og{ Aberdeen sea |evel

by 11% over the past century, relative to 1981-2000,
a5 4 high emissions scenario

 Sealevel records from

Aberdeen show arise of 8cm

between 1900 and 1990.

0.4

Sea Level (m)

0.2 -
Observations

- Sea level will continue to rise D.G-W ﬂ-
beyond the end of this century,

' —0.2 T J T J J
even if global mean 1900 1950 2000 2050 2100
temperatures remain below 2°C Year

rojections




What science is the guidance based upon?

SEPAPY
Scottish Environment
Protection Agency
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2100 WARMING PROJECTIONS

Emissions and expected warming based on pledges and current policies

1990 2000 2010 2020

2030 2040 2050 2060 2070 2080 2090 2100

Climate
Action
Tracker

Dec 2018 update

Warming projected
by 2100

—Baseline
4.1 -4.8°C

Current policies
3.1-3.5°C

1307
L
2.7-3.0°C

— 2°C consistent
1.6-1.7°C

1.3°C



Fluvial floodingrereen Region  River Basin Region

Total change to the  Total change to the
year 2100 year 2100

~ 10t Percentile

Percentage change i

From CEH 2011 study -
https://www.sepa.org.uk/m




Coastal flooding e
Changes in Aberdeen (RCP8.5)
mean sea level
— 35
only £
RCP 8.5, S 30
95th%ile for =
2017 to 2100 25
Cumulative 7
increase from g 20
2017-2100 (CFB = .
base year 2017) %
Under all ~ 10
emissions %
scenario sea ; 0=
level rise 2 .
continues after |
2100 2000 2050 2100 2150 2200 2250 2300
' Year



Coastal floodi

River Basin Region Cumulative rise (in S e

2100 (RCP8.5, Uppe

metres) from 2017
to 2100

Stornoway

vel rise varies
d the coast due
al land

ents.

ances

alised by river
region.

vel rise affects
hore wave

s and needs to
ywed for in
overtopping
sments.
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Total potential

 Increased temperatures - change for 2100
more intense storms are
expected, extreme
downpours will be
heavier.

« Allowances based on
UKWIR Report “Rainfali
Intensity for Sewer
Design” - RCP8.5, central
estimate, 2080s

« UKCP18 high resolution
(2.2km) projections
expected 2019.
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These maps are provided for illustrative
purposes only, in the context of this
presentation, and should not be used
for any other purpose. For SEPA Flood

Map T&Cs please see:

http://map.sepa.org.uk/floodmap/map.
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Tweed near Kelso —
V1.3 200 year
compared to 33% CC
allowance
Significant difference
in flood extents
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Map Contents
Rwver Extent (v1.3) - Medium Likelihood (200yr)
River Extent 200yr & Clmate Change

Climate change scenario uplift applied
to flows based on CEH study (2011)
which was based on UKCP09 2080s
high emissions scenario 67th percentile.

Map created
03/06/2019

Flood Maps are based upon Ordnance Suney matenal
with the pemission of Ordnance Survey on behalf of
the Controlier of Her Majesty's Stationary Office © Crown
Copyright. Any unauthorised reproduction infringes Crown
copynight and may lead to prosecuton or civl proceedings.
SEPA Licence number 100018091 (2019). Some featurss
of these maps are based upon digial spatial data licensed
fom the Centre for Ecology and Hydrology @ NERC (CEH)
and third party bicensors. Data prowded by The Met Office
has been used under licence in some areas of flood risk
information production. ©Crown Copyright (2012), theMet
Office. Data provided under Bicence from the James Hutton
Institute has been applied in production of food risk
management informaton. Copyright © The James Hutton
Institute and thrrd party licensors. Flood nisk information has
been derved from BGS digtal data under hicence. British
Geological Survey © NERC
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http://map.sepa.org.uk/floodmap/map.htm

A

1.2 Kilometers

These maps are provided for illustrative
purposes only, in the context of this
presentation, and should not be used
for any other purpose. For SEPA Flood
Map T&Cs please see:

http://map.sepa.org.uk/floodmap/map.
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Earn near Perth - V1.3
200 year compared to
35% CC allowance

Not great difference in
extents, but ...

Map Contents

River Extent (v1.3) - Medium Likelihood (200yr)
River Extent 200yr & Climate Change

Climate change scenario uplift applied
to flows based on CEH study (2011)
which was based on UKCP09 2080s
high emissions scenario 67th percentile.

Map created
03/06/2019

Flood Maps are based upon Ordnance Suney matenal
with the pemmission of Ordnance Surwey on behalf of
the Controller of Her Majesty’s Stationary Office © Crown
Copyright. Any unauthorised reproduction infringes Crown
copyright and may lead to prosecution or civil proceedings.
SEPA Licence number 100016821 (2018). Some features
of these maps are based upon digital spatial data icensed
from the Centre for Ecology and Hydrology © NERC (CEH)
and third party icensors. Data prowded by The Met Ofice
has been used under licence in some areas of food nsk
information production. ©Crown Copyright (2012). theMet
Office. Data provided under licence fom the James Hutton
Insttute has been applied in production of fiood risk
management informaton. Copynght © The James Hutton
Institute and third party licensors. Flood nisk information has
been derved from BGS digital data under licence. British
Geological Survey ©@ NERC
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http://map.sepa.org.uk/floodmap/map.htm
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These maps are provided for illustrative

purposes only, in the context of this

. presentation, and should not be used

for any other purpose. For SEPA Flood
Map T&Cs please see:

http://map.sepa.org.uk/floodmap/map.
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River Depth (v1.3) - Medium Likelihood
Band Description
B Greater than 1m
B 03m-1m
Less than 0.3m
[ Data not available

Map created
03/06/2019

Flood Maps are based upon Ordnance Suney matenal
with the pemission of Ordnance Surey on behalf of

the C ller of Her Majesty's ionary Office © Crown
Copyright. Any thorised reproduction infringes Crown
copyright and may lead to pr von or civl p di

SEPA Licence number 10001680821 (2012). Some features
of these maps are based upon digital spatial data icensed
from the Centre for Ecology and Hydrology © NERC (CEH)
and third party icensors. Data prowided by The Met Ofice
has been used under licence in some areas of lood risk
information production. ©@Crown Copyright (2012). theMet
Office. Data provided under licence fom the James Hutton
Institute has been apphed in production of food risk
management information. Copynght © The James Hutton
Institute and third party li Flood risk infc ion has
been derved from BGS digital data under licence. British
Geological Survey © NERC

Scottish Environment
Protection Agency

) Buidheann Dion
Arainneachd na h-Alba



http://map.sepa.org.uk/floodmap/map.htm
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Climate change scenario uplift applied
to flows based on CEH study (2011)
which was based on UKCP09 2080s
high emissions scenario 67th percentile.
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Flood Maps are based upon Ordnance Suney matenal
with the pemmission of Ordnanee $ur\eyonbehatfof

the C ler of Her M y's S y Office © Crown
Copyright. Any unauthorised reproducﬂm ufnnges Crown
copyright and may lead to pr hon or civil p dil

SEPA Licence number 100016021 (2018). Scme iaatures
of these maps are based upon digital spatial data licensed
from the Centre for Ecology and Hydrology © NERC (CEH)
and third party icensors. Data provded by The Met Ofice
has been used under licence in some areas of food nisk
information producton. ©Crown Copyright (2018). theMet
Office. Data provided under licence fom the James Hutton
Insttute has been applied in production of food risk
management information. Copyright © The James Hutton
Institute and third party licensors. Flood risk information has
been derved from BGS digital data under licence. British
Geological Survey © NERC

* Depths with 35% CC
allowance applied
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http://map.sepa.org.uk/floodmap/map.htm

Nicer weather
to be outside ...

Places we build now
need to be places

where people can &
want to live in 2100.

Spend now ‘

save In the future

... but would you
want to live here
in 21007



Link to the guidance:

https://Iwww.sepa.orqg.uk/media/42
6913/lups ccl.pdf

Contact details:

Elaine Fotheringham
Senior Planning Officer
Elaine.Fotheringham@sepa.org.uk
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