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Flooding in England

~2.5m properties at risk of flooding from rivers and the sea
~1Mm of these are in Coastal Areas

~3M at risk of flooding from surface water



Who we are and how we work:
governance

& Department for Environment Flood & coastal erosion risk management
s (FCRM) policy & research

Food and Rural Affairs
Local councils (coastal erosion management), }

Department for Communities
and Local Government

spatial planning

' Regulator: water, waste, carbon, biodiversity

Environment Operat_or: FCRM_stratggy, mqppir_lg &
W Agency | modelling, warning & informing, incident
management, partnership working, direct
investment (river & sea flooding) & budget
management

__ Adviser: policy development and delivery

ANANO Fenen { Marine spatial planning, marine licensing
& management

Biodiversity adviser and regulator,
including designated sites
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Who we are and how we work:
strategic FCRM planning at the coast

® Flood areas
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Understanding risk: mapping, modelling & data

@ Updating our National Flood Risk Assessment

@ Coastal Flood Boundary data set improvements

@ Updates to National Coastal Erosion Maps

® Coastal Hazard Mapping

@ Modelling standards in large estuaries and open coasts
@ ICoasst

® Wave ensemble modelling

@ Other research priorities
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https://www.networkrailmediacentre.co.uk/Gallery/Dawlish-damage-before-the-14th-Feb-storms-1e31.aspx
https://www.networkrailmediacentre.co.uk/Gallery/Dawlish-damage-before-the-14th-Feb-storms-1e31.aspx

Understanding risk: key initiatives (1)

® National Flood Risk Assessment

Data improvements from Met Office Wave Watch Ill 34 year hindcast,
sea defence asset data from Asset Information Management System
and new Surf Zone Digital Terrain Model

Modelling improvements to joint probability, wave transformation and
overtopping models

@ Coastal Flood Boundary data

Updates to spatially consistent set of sea levels, uncertainty data and design
surge profiles using new data from coastal monitoring.

® Coastal Erosion data

Updates to nationally consistent coastal erosion projections using local
authority information and tested methodology, with public facing maps.
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Understanding risk: key initiatives (2)

< Major Incident Ready Programme |
/'I* | /
© H19 East Coast review e Y
VE: VA Y
© Coastal modelling standards | \g
© Coastal Hazard Maps = EE | e T .
© Inter-operability: guidelines and == == == = @ )/ e
_ Helen Colyer: Project Manager g -
training | é -
© Gap analysis d G f g
© Consistency in modelling and ~ NS
visualisation
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Understanding risk: key initiatives (3)

< Integrated Coastal Sediment Systems (iICoasst)
© Coastal & Estuarine Systems Maps
© Coastal State Indicators evaluation
© Model improvements: ASMITA, UnaLinea and SCAPE+
© New models: ESTEEM and Meso-I
© Model linkage demonstrations

© Wave ensemble modelling improvements
© probabillistic tide/surge water level plus sea state
© operational Ensemble Prediction System (EU FP7 ‘Mywave’)
© future combination with real time in situ observation data
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Understanding risk:
other research activities

@ Better understanding and management of mixed beaches
@ Improvements to the ‘Eurotop’ manual

@ Innovation in beach recharge technigues

& Synthesising analytical approaches to sediment budgets
® Effective management of defence toe structures
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Managing risk: planning (1)

© Humber strategy update

© 400,000 people below the 5m contour, £billions at
risk

© 2007 approved strategy including £323million 25
year expenditure and strategic approach to habitat
creation

© New legislation (2010), ‘Partnership Funding’
(2012) and tidal surge (2013: 40km defences
overtopped, 7,000ha flooded)

© Revised strategy incorporates mathematical
modelling for decision support, new site
Investigation techniques and green infrastructure

13
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Managing risk: planning (2)

© Thames Estuary Asset Management
2100

© 2012 'TE2100’ plan involves £3.2billion
Investment in first forty years 2010-2050

Numbers of Thames Barrier closures
. ] ] to prevent tidal or river flooding 166
© First 10 years of delivery being taken forward by = - Total mumberoffood
Integrated specialist team 2 | ™ camtarwmsoneed
M Tidal W River ] e
25
© Thames Barrier; APF 0.7% assuming 5 times % 40
annual closure. By 2070, 70 times annual closure | Getencoclasures so
© Downstream exposure of asset system, upstream © || | 20 """""""""""
complex composite structures 5 e cailes
g ol Hitliaal 10 Monday Feb 17
© Towards an ISO55000 accredited optimised 1982 65 1990 1995 2000 2005 20102013 (hemost consecutive
83 86 91 96 01 06 11 14

replacement and adaptation regime
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Managing risk: practising (1)

© Dawlish

© Scenario planning for 25km stretch of strategic
south west rail network (built 1840)

© Sand spit recharge using dredge from local ebb
delta

© Re-activation of dune processes and removal of
damaging assets

© Improved storm sheltering for Exe estuary
communities (2900 properties), infrastructure and
SPA bird communities (numbering 93,000)
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Managing risk: practising (2)

@ Clacton on Sea, Essex

© £36 million to protect over 3,000
homes over 100 years

© Partnership funding: £4 million
combined local authority funding,
£0.5million Growth Fund

© 23 fish tail rock groynes,
950,000m? beach recharge

© Towards regeneration...
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Forecasting in England

Met Office

FLOOD CENTRE

varking parinership between Environment EF MEt ﬂﬂlc'e

WV Agency




Modelling & Forecasting

National Modelling and Forecasting Service delivered to local communities

* National Forecasting service
 / Centres provide services to Areas
 Thames Barrier




FLOODFORECASTINGCENTRE a Modelling & Forecasting

~

Met Office

a working partnership between @Aﬁgml“gynmcm National Modelling and Forecasting Service delivered to local communities
A

BAU 3 — 2 Months 1 Month 10to 6 days 5 to 2 days up to

- Resilience rostering Tone Setting — Assess Planning and prepare Planning & Response Response & Recovery Response & Recovery
- Scenario planning and prepare - Pre-emptive MP brief - COBR - All cells activated - SCGs
- Exercising - Asset contingency - Focussed scenario - NOIMT - NOIMT / COBR - Deploy Temp Defences
- Dredging plan planning - Focussed planning - Check asset - Flood Response Plans
- Kit deployment - National Planning - Pre-emptive MP brief conditions - Media Briefings
planning cell - Media briefings - Mutual aid - Final checks
- Community relations - Media briefing - Requests to move kit
Pre-emptive media brief - Big comms
- Recovery phase plan

:

FLOOD WARNING

O Enhanced situationai~=="="=
awareness

Acting

‘ Early —

Thinking
Big

Increasing number of people involved in preparation and response
Increasing resolution and confidence in forecasts

Escalating National Response
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BAU / beyond 3 months ahead

BAU 3 -2 Months 1 Month 10to 6 days 5 to 2 days up to 2 days

- Resilience rostering Tone ing — Assess and Planning and prepare Planning & Response Response & Recovery Response & Recovery
- Scenario planning prepare - Pre-emptive MP brief - COBR - All cells activated - SCGs
- Exercising - Asset contingency plan - Focussed scenario - NOIMT - NOIMT / COBR - Deploy Temp Defences
- Dredging - Kit deployment planning planning - Focussed planning - Check asset conditions - Flood Response Plans
- Community relations - National Planning cell - Pre-emptive MP brief - Mutual aid - Media Briefings
Pre-emptive media brief - Media briefing - Media briefings - Requests to move kit - Final checks
- Big comms
- Recovery phase plan
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Escalating National Response
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Enter a postcode or place name:
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2 - 3 months ahead

BAU

3 -2 Months

1 Month

10to 6 days

5 to 2 days

up to 2 days

- Resilience rostering Tone Setting — Assess and Planning and prepare Planning & Response Response & Recovery Response & Recovery
- Scenario planning prepare - Pre-emptive MP brief - COBR - All cells activated - SCGs
- Exercising - Asset contingency plan - Focussed scenario - NOIMT - NOIMT / COBR - Deploy Temp Defences
- Dredging - Kit deployment planning planning - Focussed planning - Check asset conditions - Flood Response Plans
- Community relations - National Planning cell - Pre-emptive MP brief - Mutual aid - Media Briefings
Pre-emptive media brief - Media briefing - Media briefings - Requests to move kit - Final checks
- Big comms
- Recovery phase plan
@ o
Enhanced

situational awareness ~== "=~

= g ! }

Thinking FT
Big |

Escalating National Response
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Met Office 3 month outlook
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Met Office 3-month Outlook
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SUMMARY — PRECIPITATION:
For October-November-December as a whole, there are equal chances of above-average and-below-average precipitation.

The probability that UK precipitation for October-November-December will fall into the driest of our five categories is 20% and the probability
that it will fall into the wettest of our five categories is also 20% (the 1981-2010 probability for each of these categories is 20%).
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1 month ahead

BAU 3 -2 Months 1 Month 10to 6 days 5 to 2 days up to 2 days

‘Y - Resilience rostering Tone Setting — Assess and Planning prepare Planning & Response Response & Recovery Response & Recovery
- Scenario planning prepare - Pre-emptive MP brief - COBR - Al cells activated - SCGs
- Exercising - Asset contingency plan - Focussed scenario - NOIMT - NOIMT / COBR - Deploy Temp Defences
- Dredging - Kit deployment planning planning - Focussed planning - Check asset conditions - Flood Response Plans
- Community relations - National Planning cell - Pre-emptive MP brief - Mutual aid - Media Briefings
Pre-emptive media brief - Media briefing - Media briefings - Requests to move kit - Final checks
- Big comms
- Recovery phase plan
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Forecast Products — monthly outlook

Flood Outlook: User guide

Flood Risk Table
Meaning (signal based on weather, ground and defence conditions)

Flood Outlook Product
Risk designation
No significant flood impacts expected

y leading to a

This forecast is provided using an expert
understanding of current and future ground
and tide levels comb;

2
with the most up to date long-range rainfall and
storm forecasts for the period.

Significant flood impacts possible. Elevated riﬁk and / or potentiall
sensitive situation

during an already sensitive

Significant flood impacts expected. Elevated r'lsk c
situation and/or indication of a high impact event.
f judgement and is provided with low confidence due to the forecast rarllgeA It
es may be equally or more likely to

This product is not normally updated in between

Weather Pattern:, .
/ssues. For the latest information please check

look: 30 Sep Early October Hydromet Guidance, Flood Guidance Statement orriiss

3 Z L< based on ba ance o

7 and any event specific Flood Forecasting Centre The flood risk table is
) aims to identify signals of risk at long lead times and acknowledges that other outcom
occur,

0d risk table indicate the flood risk direction of travel following on from the Flood Guidance

briefings.

* The short arrows in the flo
Statement at the start of th

River Flows & Groundwater Levels

€ forecast period.

Weather Patterns

Flood O
Headline: The as:

/

Day and date /
Spring tide periods in purple /A
/

Sensitivity to rainfall

Observed river flows and groundwater levels =
classed relative to an analysis ofmonthly means.

] .

Dasly precpeation plored o

fite¢ concours (rmycey,

The prototype maps highlight areas where

Coastal / Tidal .
» subsurface water storage is particularly high,
Rivers relative to the baseline period 1981-2010.
Surface water * Groundwater levels at indicator locations in
* These maps do not pr, vide 3 flood forecs 2 2quifers where groundwater presents a ﬂood;ng
Instead they indicate areas where subsurface risk, for which 3 flood Wwarning service is available, ° Dominant pressure pattern shown by isolines.
Forall other aquifers in England and Wales, the
* Filled, coloured contours show typical

Precipitation distri bution.

water storage 3pproaches or exceeds jts
fiood risk s considered minimaj,

historical maximunm,

Groundwater

* Figures show mean temperatures relative

* Fromthe water situation reports pProduced by the
to normal,

Environment Agency:
h(!gs:&;vw&.go v.u k(govemmgnt(gal/gc[ign s
gw&tsbs/rua!/on~regorrs-forvengls nd
and Natura/ Resources
Wales:h tps://natura Iresources Wales/wate r/reso
urces/wa zgngi[ua{‘an-rggar!

'mber-, mber a5 a whole wil fallinto the of our five
rfive categorjes is also 20% (the 1981-201¢

n the next few weeks

Sensitivity to rai 7 Y Rainfsll in these sreas ;
could result in flooding.

Ihel'mayes on the first ang
Provided courg,

* Llowerpressure near iceland leads | ack,
southerly or south erly sirflow
October, occasionally bringing fronta¥,,
showers, mainly to the north and west

e

* The pressure Pattern during the middle of the® .

when spring tiges are high, may leaq toan r‘ncrea,;e e " belom o ® DrerTe

the coastal floog risk in the north-west apg east, oy s SO . —
The probab«lity that uk Precipitation for Octaber-Nove

igh pressure js more likely to bring drier conditions categories js 20% and the probab:lrfy that it wily fallinto the wettest of

the south 3ng €35t of the x. Probability for €ach of these Categories js 20%). .
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6 — 10 days ahead

BAU 3 -2 Months 1 Month 10to 6 days 5 to 2 days up to 2 days

- Resilience rostering Tone ing — Assess and Planning and prepare Planning & Response Response & Recovery Response & Recovery
- Scenario planning prepare - Pre-emptive MP brief - COBR - All cells activated - SCGs
- Exercising - Asset contingency plan - Focussed scenario - NOIMT - NOIMT / COBR - Deploy Temp Defences
- Dredging - Kit deployment planning planning - Focussed planning - Check asset conditions - Flood Response Plans
- Community relations - National Planning cell - Pre-emptive MP brief - Mutual aid - Media Briefings
Pre-emptive media brief - Media briefing - Media briefings - Requests to move kit - Final checks
- Big comms
- Recovery phase plan
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FLOODFORECASTINGCENTRE

avwiiag erismneia Semees Eawieonment
L e EZ=Met Office

FFC briefing note for the period 8 - 13
February 2016

Briefing Note 1
Date of issue: 03 February 2016

The purpose of this short briefing note is to highlight
potential flood risk over the period which includes the
next set of spring tides (08-13 February). We will
update this note as necessary. This briefing can be
shared externally.

Headlines:

The weather is forecast to be unsettled with the jetstream further
south than the last couple of weeks — meaning that the chance of
unsettled weather and winds driving coastal flood risk across
England and Wales has increased.

Due to the height of the tides there are likely to be operational
flood/tidal gate closures. The timing and depth of the low pressure
systems will be critical in determining how the coastal flood risk
evolves.

This also brings signals for potentially elevated flood risk for rivers
and surface water across the north and west of England and Wales
over this period, although nothing extreme is currently signalled.

The period 08 - 13 February 2016 sees the next set of spring tides which occurona 4
weekly basis. Because the weather is forecast to be unsettled over this period the
coastal flood nisk is assessed as above nommal. There is currently no signal for extreme
coastal fleoding — but we will keep a close watching brief on the situation. The key will be
the interaction of the weather systems over the times of high tide in this period.

The unsetiled weather will also bring an increased risk of river and surface water flood risk —
but again nothing exireme is signalled at this stage.

The Flood Guidance Statement is currently Green for the five days from today (03 — 07
February 2016). Next week this could change as the flood risk is assessed.

Continued. ..

In summary there is no signal for major flooding at this stage over the spring tide period.
However, the weather is likely to be unsettled which does lead to an above normal
assessment of flood risk.

If over the next few days the FFC is concemed about more elevated flood risk more
information will be shared through the usual channels.

We will update this briefing note if required — the Flood Guidance Statement and

Environment Agency / Natural Resources Wales Flood Wamings should be used for the
latest assessment.

Brian Vinall — Operations Senior Team Leader

Flood Forecasting Centre
Telephone: 0300 1234501 (24 hours)
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Hydromet Guidance

.ometeorological Guidance FLOODFORECASTINGCEN .
srsnm——— AT | ﬂ“‘“‘”’\

sued by the Fiood Forecasting Centre on 22/12/15 at 06:32 GMT (06:32 local time)
Rei No. 1639 Version 1 Onginal

Jnique
ction 1: England and Wales Overview

Headline
Showers or longer periods of rain will feed in from east though this week. More unsettled from later E rnday onwards.

General Overview Days 1to 5

(
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gency
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Out to 5 days ahead

BAU 3 -2 Months 1 Month 10to 6 days 5 to 2 days up to 2 days

- Resilience rostering Tone Setting — Assess and Planning and prepare Planning & Response Response & Recovery Response & Recovery
- Scenario planning perepare - Pre-emptive MP brief - COBR - All cells activated - SCGs
- Exercising - Asset contingency plan - Focussed scenario - NOIMT - NOIMT / COBR - Deploy Temp Defences
- Dredging - Kit deployment planning planning - Focussed planning - Check asset conditions - Flood Response Plans
- Community relations - National Planning cell - Pre-emptive MP brief - Mutual aid - Media Briefings
Pre-emptive media brief - Media briefing - Media briefings - Requests to move kit - Final checks
- Big comms
- Recovery phase plan
@ o
Enhanced
o Being situational awareness
Visible ’

Acting Early YY"
Thinking ‘ *‘ — ‘“ =1

Big

Escalating National Response
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23 December 2015 B
Environment

Local Flood Outlook A Agency

National Modelling and Forecasting Service delivered to local communities

Yorkshire Forecaststartdate: ~ Wednesday 23 December 2015

Scenarios Included: Coastal, Tidzal and River

Headline

High river levels will start to fall later Wednesday and through Thursday. Late Christmas day and through Boxing day
could see conditions that would result in a return to widespread alerts and warnings being in place. Confidence in the
rainfall forecast and therefore details of river response is low at present. It is likely that boxing day will be disrupted
by incident response.

Outlook for Days 1-2

Weather

+ No further significant rainfall is forecast for the Area until later on Friday.

* There will be some showers passing over Area this morning and then Wednesday is mostly dry

+ A weather front will through the Area West to East on Thursday morning but will not result in any rainfall totals of
concern. There is the potential for line convection to occur on the front. This may hawve the effect of short duration
heavier rainfall occuring in the frontal rain as it passes over the Area which could result in a rapid rise in some
smaller catchments. If this line convection does occur however it will not result in significant accumulations of

rainfall in any one location and is still not expected to cause any flood thresholds to be crossed.
.

Rivers

* Upper catchments in YNE have peaked and are now falling. Lower parts catchments feeding the Juse system are
due to peak today and then fall.

* There is no concerns in Y3&W for the next 2 days

* There will be a limited response in river levels to the frontal rainfall on Thursday. Rivers are not expected to rise
above alarm thresholds as a result of the front on Thursday. The effect will be to keep catchments wet.

* The main effect of the rainfall on Thursday will be that the Upper Ouse may not get much below alarm level before
further rainfall through Christmas day and Boxing day results in a further and potentially significant rise in river levels
throughout the lower Ure, Swale, Nidd and Upper QOuse.

Coastal/Tidal

s A persistent positive surge is expected to remain present on the east coast. This is not forecast to cause any
significant coastal issues.

* However the presance of a reaonably large positive surge between astronomic high tides will slow the evacuation
of water from the tidal parts of catchments and could complicate the flood risk in the next faw days in tidal

locations.

* Winds will be strong but from a seutherly and offshore direction and so are favourable for reducing flood risk along
the coast.

* Despite this a few flood alerts are likely to be triggered at the frequently issued locations.

Other
No other systems issues.
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23 December 2015

Local Forecasting Scenario summary for Yorkshire

Part1l: MFDO's Best Estimate

Environment
Local Flood Outlook A Agency

Day1l wed 23 Dec 15 16-20 21-25 o
Day2 Thu 24 Dec 15 35 35 1]
Day 3 Fri 25 Dec 15 35 35 o
Day4 Sat 26 Dec 15 16-20 16-20 1]
Day 5 Sun 27 Dec 15 6-10 11-15 o

Comments

Day 1&2 - number of warnings expected to reduce from day 1 today from mid Wed onwards The high number

reflects what is out at the timing of writting. Northing new expected on day 1&2 from that already out.

Days 3-5

Widespread alerts likely. Depending on the timing of issue the numbers on day 3&4 could be the same for flood

alerts.

Ops Thresholds ommitted as MFDO does not recieve alarms for these for the most part.
Locations
All Pennine draining rivers in North Yorkshire would be affected.

Less likely that the Aire and Calder will be impacted but as rainfall is highly uncertain then this cannot be ruled out. If

the Calder is impacted then the number of Warnings will be much higher than suggested here.

Day1 Wed 23 Dec 15 1-2 o 1-2
Day2 Thu 24 Dec 15 1-2 o 1-2
Day 3 Fri 25 Dec 15 1-2 o 1-2
Day 4 Sat 26 Dec 15 1-2 o 1-2
Day 5 Sun 27 Dec 15 1-2 o 1-2

Comments
Bridlington as usual will be highlighted for the next 5 days
Locations

Mot a concern but the a locations would be the Bridlington Alert and Selby Lock Gates Ops.
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20 Rainfall Information ___ T T T T I[E...:.nf:;-.ml
Raintalt (mem) | Time | Raintait (mm) | Time | friliuil Imrml g 1
/ Max ] (GMT) [ Ave | Max | (GMT) | Ave | max ] ( e
- 50 | 01:

~avy Rainfall Alert
depth over the specified HRA Area during the penod of the given Alert criterion @ccording to

WNotes:
Rainfall Ave: Best estimate of mean raimnfall
of maximum rainfall depth over the speciied HRA Area during the period of the gven Alert cniterion according
ted.

ZA North East Region
Issued by the Flood Forecasting Centre on 24/12/15 at 17-06 GMT (17:06 local time) i
Unique Alert Reference No. 1909_NORTHEAST_630 Version 1 e contdence level ixdicatec

. Rainfall Max: Best estimate
o Aicte feve/ indica,
ORIGINAL - ﬂme;:’m‘::':lm: 4ime by which the given Alert criterion will be met in the specified HRA Area
3 . Event Rainfall Ave. Best estimate of infall depth the specified HRA Area duni the d of the meteoro cal event.
Start of meteorological event: 121 00 GMT on 25/12/15 Ev:r’; ﬁ:::hlll:: Best :.mm:re o/r:':::n:;:’/;n/:; de:;re’ar :ny one Jocaton m’r’ln m’;:g pcno‘d*o,;ome mborobg;cal‘l’glvonl
. The Alert criteria hat have been defined in the first table are the only ones to be detaied in the second table
End of meteorological event- 0200 GMT on 27/12/15  The boxes for HRA Areas with no Alert criteria breaches should be greyed out
© Uncertainty - refers to the confidence in the timing of the Alert criteria being met. It is presented in +/ hours
Summary of Alert Criteria Met Ampiification:
— - Rain will arrive from the southwest around lunch time, Spreading north-eastwards
Alert C - ompan southwes
L riteria HRA Areas covered his will be accy ied by strong terfy winds. This will act to enhance rainfall amounts along south-west facing
- The rain will form into 3 band which will become fairty siow movi
Ng at times.
2 = Forecast - S
10 mm (or more) in 1 hours (or less) and can be useq mﬁm 5’;4;7900' }e"gf,’ ef::/s( Forecast - Medium Range (241200GMT) are providing reasonable guidance
+ vote that the greatest uncertainty is suouncy  position of the highes moux
Cheviot, North East Coast West models has fairly high confidence, but it is MGP;,goon of th :lghes( ity o amounts. The oot totals as forecast with the
, - There is also I ese totals which has been changing slightly from run-t
ntral & Northern Pennines . '0e uncertainty regarding the threshold breach time There is a signal fo, e
on Christmas Day, and/or permaps again in the eanty hours Of Satuntay Mo, Signal for the threshold breaches in the evening
'RA may be updated, where appropriate.

5 Pennines, Ce,
75 mm (or more) in 6 hours (orless) fsouth Pennines, Moors, Vale & Wolds = _4¢ such, this H,

t Pennines, Central &
ines, South Pennines

Each HRA Area |s
coloured according
1o the probab lity of
s thragho)qy being
breacheq

. oW (20 - 399,

Medium (40 50%)

Cheviot, Wes;
Northern Penp,

40 mm (or more) in 12 hours (or less)

ligh (>= .;0%)
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B e R/ver Floodlng Outlook
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Incident management

This diagram shows the steps we go through as an organisation to manage any incident — including flooding, pollution or drought.
any step below to find out more

Understand Risks

Anticipating and assessing risks to people,
communities and the environment

Feedback @ .
Prevent & Mitigate
These activities form Reducing the frequency and
] the incident impact
Review management service of incidents
oufcomes
Measuring progress f_[} Prepare
r:gigisntgﬂs ;EI?Q:E ?Mzrlrg — Planning, training and
doing exercising activities — both

Identifying/learming
lessons from incidents
and carmying out post- Respond

incident activiies Recover Responding to incidents

L. internally
Post-incident g 1 !’HWH] and with our partners

How we recover from incidents
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