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Flood forecasting & warning  @p faua
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Natural
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@ Overview of our role

© Flood warning & informing

© Flood forecasting incl. challenges in Wales

© Why forecasts matter — North Wales coastal
flooding, December 2013
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Managing flood
risk

Anticipating and assessing risks to
people, communities and the environment

Feedback ¢ :

Review outcomes

Prevent & Mitigate

Reducing the frequency
and impact of incidents

wa:::'r:(‘o‘:::::: These activities
and reporting on form the incident Prepa -
how we're doing management service
“V Planning, training and
exercising activities -
both internally and
with our partners

Post-incident
{dentifying/leaming $ 1%&

lessons from incidents

and carrying out
post-incident activities Respond

How we respond to incidents
Recover s

How we recover from incidents

Flood Alert Flood Warning ‘Severe Flood Wamning
Flooding is possible. Flooding is expected. Severe flooding.
Be prepared Immediate action required Danger to life.
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. . Cyfoeth
Flooding — core operational roles &P Naturo
Natural

Resources
Wales

- Professional partners / LRFs
Warn & Inform - Property owners in high risk locations
- General public

Detect & Forecast

- Rainfall & river level/flow \

- Sea level, storm surge & wave

ReSpond 0]a Iz - Operate & check NRW assets
(defences, pumping stations etc.)




sond

Warning &
Informing

» Weather radar

» Rainfall, river & sea level monitoring
(gauges)

« Site based observations (incl. CCTV)

» Weather forecasts

* Rainfall forecast data

» Coastal storm surge, wave & wind
forecast data

* River & coastal flood forecasting
models (real time) * Open data feeds

Detection & - o

Forecasting A“\ é}_\ é&\

* Flood Advisory Services

* Direct Alerts & Warnings by
phone, SMS or email

* NRW website — live warnings
and 5 Day Flood Forecast

* Floodline call centre
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Cyfoeth

Naturiol
Cymru

The challenge... o

Wales

GARY'S
VEATHER FORECASTING STONE
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Why issue flood warnings? oo

Cymru
Natural

Shift in approach... Resources
Flood “defence” to “risk management”

Timely warning enables...

« people to respond effectively & mitigate possible
effects (damage reduction)

* partner organisations prepare and plan their
emergency response to help those at risk

Critical to get correct message to people at risk through
appropriate channels and in good time

Two tier approach - warn, then offer more information =
Warning & Informing
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1996 Ministerial Direction — Flood Warning

From 1 September 1996, we took over primary responsibility
for dissemination of flood warnings, pursuant to a Ministerial

Direction...

WATER RESOURCES ACT 1991, SECTION 5§
DIRECTION TO THE NATIONAL RIVERS AUTHORITY

In accordance with sections 5 and 221(7)(b) of the Water Resources Act 1991,
the Minister of Agriculture, Fisheries and Food and the Secretary of State for
‘Wales hereby jointly give the National Rivers Autharity (“the Authority”) the
following dircction with respect to the carrying out of its functions under
sections 105(1) and 166(1) of the said Act i

1. . The Authority shall ensure that, with effect from 1st September
lsmﬁmmmmdumhufusmoﬂius,maunﬂmnw
office designated by the Authority, a record mwrmng of the

amngcmnnsforﬂ::mbcmgmcﬂ‘mconmngmecncmm
in which, dmvsnlmms&ywh:.chmdthepmons or bodies to whom

m&mmmmﬂbcmmmd(mbyﬂuammmywmymhr-'_- '

pcrsoncrbody)fwﬂnepmpmofmdmgwmn\gofmydmguof
ﬂoodmgmﬁmmfarnhchtha:oﬁmhsmsponsiblmyfurﬂmd

d:fem:emancn . S

2. The Authority shall ensure that, before the arrangements referred
to in paragraph 1 (including any significant variation in those
mgunmxs)mheﬁecgth'gmismsulmionn&mmebodiespmﬁding
rdummemcrgmcymusm,andth:lacalanhonuesfo: the area

concerned.

3. The Authority shall take such steps as appear to it to be
reasonable and practicable to provide warning of any danger of flooding’
in accordance with the arrangements referred to in paragraph 1 above.

“This direction shall have effect until withdrawn or replaced b;r a further
direction or directions.

Signed by authority of the Minister of Agriculture, Fisheries and Food

Hcad of Flood and Coastal Defence Division —
Ministry of Agriculture, Fisheries and Food
| Mare. 1156

Date:

Signe(;? anthority of the Secretary of State for Wales

..........................

Head of Enmonmt vision
Welsh Office

Date: S Mﬁ"!'\. W‘*D

Cyfoeth
Naturiol
Cymru
Natural
Resources
Wales
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Flood warning codes

Warning issued

Flood Alert

Flood Warning

)

Severe Flood
Warning

A\

What it means

T S
When is it used?

Between two hours and two days in advance of
flooding.

What to do

« Be prepared to act on your flood plan
« Prepare a flood kit of essential items

« Monitor local water levels and the flood
forecast on our website

Flooding is expected. | di action required
When is it used?

Between half an hour and one day in advance of
flooding

What to do

+ Move family, pets and valuables to a safe place

* Turn off gas, electricity and water supplies if it
is safe to do so

« Put flood protection equipment in place

Severe flooding. Danger to life.
When is it used?

When flooding poses a significant threat to life

What to do

« Stay in a safe place with a means of escape
* Be ready to leave your home

* Cooperate with the emergency services

« Call 999 if you are in immediate danger

Cyfoe:th
Naturiol
Cymru
Natural
Resources
Wales



NRW Flood Warning & Natario

Cymru

Informing Services Resources

Wales

Flood Alerts & Warnings
by phone, text and email sent directly to

e

registered customers Natural Resources Wales Website

providing

« 5 Day Flood Forecast
* Flood Alerts and

_ Warnings in force
Floodline 0345 988 1188 « check flood risk

for _  check river levels
* Flood Alerts and Warnings « guidance & advice

in force « sign up for flood warnings
» check flood risk
» sign up for flood warnings
» reporting flooding
» guidance & advice
in Wales, England and Scotland.

A Flood Alert é\ Flood Warning Severe Flood Warning
Flooding is possible. Be prepared Flooding is expected. Immediate action required Severe flooding. Danger to life




Monthly Alerts & Warnings

&

Cyfoeth
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Issued Since November 2010 Resources
Wales
200 I |
B Flood Alerts
180 B Flood Warnings
B Severe Flood Warnings
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Storm Callum = October 2018
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Thu
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Sun
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Mon
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Emails,
7,855

Text
Messages,

6,774

Cyfoeth
Naturiol
Cymru

Natural
Resources
Wales

Telephone
Messages,
11,036



Extended Direct Warnings @ Guo
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Storm Callum = October 2018
Floodline Service Usage

Floodline Service Usage
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Social Media Activity Cyfoeth

e Half a million views on website flood pages Naturiol
» Social media posts reached over 110,000 people,  Resources

Wales

with 20,000 engaging with those posts (liking / sharing /
commenting etc).

P WY Derek Brockway - weatherman @ ( N G
tural... @ : [ Follow v Yfoeth z
Cyfoeth Naturiol cymru | Natu @DerexllieWeather a @N‘“Reswa’:satu"o, Cymry | Natura).., @
@ @NatResWales - d Alerts and 3\"\_\\e In Libanus, _Powys 230mm (9 inches) of rain L Sunda v
There are current Y offect across W esW -l has fallen since early Friday. 'mproving any Afternog e sityati
ings N _Please ’ ation js
ood Warni e AR !
" Comr\‘%u:bout and keep up :;Our There are now 27 flood warnings in force
care i YOUT® O g 00d information o @NatResWales §% A :
ith the 12
date with

Meanwhile 26.5°C was recorded in
Lincolnshire today. Such high
temperatures nave never been recorded so
late in the year! &

rarnings
A 27

Warning

11:21 am - 13 Oct 2018

56 Retweets 68 Likes .O.Qég aa”

Q6 1 s6 Q 8
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2007 floods & Pitt Review Natora

Cymru

Natural
Resources
Wales

Environment Agency & Met Office should :

- Work together, through a joint centre, to improve
their technical capability to forecast, model and
warn against all sources of flooding.

—> Issue warnings against a lower threshold of
probability to increase preparation lead times for
emergency responders.

—> Issue joint warnings and impact information on
severe weather and flooding emergencies to
responder organisations and the public.

& The Pz Review
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Informing — one “flood story” Naturiol
Cymru
Natural

Resources
Wales

FLOODFORECASTINGCENTRE

i @yt | ZEMetOfice

Flood Guidance Statement 15:00hrs 16 July 2008
Our assessment of daly flood risk for England and Wales is below.

Sunday

Sharing Flood Advisory Engaging the
information Services - LRF media

more openly & partners & Wales

earlier Government

SRR

Warning people

RHYBUDD LLIFOGYDD at risk

FLOOD WARNING

DISGWYLIR LLIFOGYDD. MAE ANGEN GWEITHREDU AR UNWAITH.
FLOODING IS EXPECTED. IMMEDIATE ACTION REQUIRED.
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Typical ro_od timeline

RHYBUDD LLIFOGYDD
FLOOD WARNING

v B Lk DISGWYLIR LLIFOGYDD. MAE ANGEN GWEITHREDU AR UNWAITH
s < bE =Y g

L=~ " T T ~_ ¥ Gather real time data
Prepare \ : =Wwhatis happening?
(= whati ;)
N\ =how bad could it be%, © :
Se - :
\
\ :
\ : Interpret data,

e @ | ggeOtn

make decisions

\ Warn public &

professional
partners

Flood Guidance Statement 15:00hrs 16 July 2009
O assssen of gy 100 5k o Eland snd Wal 1 b

Inform professional
partners, raise
awareness, begin
our response

Respond on the
ground

< Before the storm > < When storm hits >
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=i

.......

Met Office/FFC meteorological data NRW forec'as'tmg models & data -
& advice - how much rain, where, predict river & tide levels & local
likelihood, storm surge risk? flood risk

Y p

FLOODFORECASTINGCENTRE

Flood Guidance Statement 15:00hrs 16 July 2009
Our assessment of daly flood risk for England and Wales i below.
L R Pt

RHYBUDD LLIFOGYDD
FLOOD WARNING

DISGWYLIR LLIFOGYDD. MAE ANGEN GWEITHREDU AR UNWAITH |
FLOODING IS EXPECTED. IMMEDIATE ACTION REQUIRED.

G0
Monday

NRW staff
" judgement &
knowledge =

DECISION
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. Cyfoeth
Challenges of forecasting - coastal Naturiol

ymru

Natural
Resources
Wales

1200km of coastline

Sections of coastline o
exposed to large Atlantic s Significant coastal
swell waves and strong i communities

onshore winds

-

Large storm surge risk ‘-

2"d largest tidal range in
the world with complex
tide / surge interaction
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Challenges of forecasting - rivers ‘ﬁ;{ﬁﬁﬂ}

. . C
© Steep topography = very fast responding rivers égﬁlt o
© Small upland catchments = hard to forecast rainfall Wales

(sensitivity/uncertainty)
=> All where large urban populations

5 s 3 i
: V e From a normal
L7 iy LIS
4% T e to severe
L .
y ¥ b flood in <2 hours
L7 4
g . : /
.
0to 0.1 persons per hectare ’ i
0.1to 1 persons per hectare ¥ S AR [ ] e X ”””””””””””” ks Bargoen
I 1 to 5 persons per hectare g ‘ e %
I 5 to 10 persons per hectare : » b
I 10 to 20 persons per hectare
I >20 persons per hectare
- v . .”
» v
LT 1
H o
- . R
§ - 3 5 s &
- - g g “‘f :" y -
El
e ©
et - %)
ﬁ " $ral 88
e
‘ § /
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. Naturiol
Interpret data, make decisions v
Resources
Wales

Defence overtopping

=
-
1]
-l
-
QD
>
o




16 December 2013

Cyfoeth
Interpret data, make decisions Evfn,'

Resources

Wales

Defence overtopping

=
-
1]
-l
-
QD
>
o
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Cyfoeth

Warning triggers (when no forecast) @@ naturio

o
>
)
1
L
o
2
(14

dINIL V3T

Cymru
Natural

Resources
Wales

Flooding starts when river reaches here

Trigger= issue warning
when observed level
reaches here
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Forecasting developments in Waleso
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Map
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Click to toggle visibility

South West Wales v

South East Wales Vv

Map Layers

& FloodMap Flood Zone 2
@ FloodMap Flood Zone 3
@ Flood Alert Areas

@ Flood Waming Areas

@ Police Authority Areas

ents

River Catch

>

Boundaries

@ Unitary Authority
@ Main Rivers
Show legend

Show on tooltip

Forecast Locations
& Coastal Gauged
¢ Coastal Ungauged
V Fluvial Gauged

¥ Fluvial Ungauged

2 comments
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Current forecast location: For Newport please use UKCMF value of 7.32m
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Forecasting —where is the risk?
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Forecasting - what could happen? Q e

Naturiol
Cymru
Natural

Resources
Wales

LB ) @ hitps: /i i i i archi 2st/2017112107102
File Edit View Favorites Tools Help

~ @ C || @ Natural Resources Wales Fo... X oA It

54 &P Flood Risk Manager - Hyd... & Flood Forecasting - Home & FRM Sub-Group - Flood F... & Reports for Managers (LT... & Finance - NRW View Programme Managers W... & Transition Transformation... [ FRM Transition & Wales | MFDO v

0 comments
9 | /\/ Current forecast location: Cwmianerch Note: You are viewing a forecast in the archive. This data will not be updated, and youwill  1pere are no active comments for this location.
N S not be automatically alerted to any new forecasts. Please return to the Live Forecast for the
Time/date of forecast: 07:10 on 21 Nov, 2017

Locations Map latest available information.
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Forecasting - community scale
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Coastal - tide & storm surge

Coastal— wave overtopping
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Cyfoeth
Naturiol
Cymru
Natural
Resources
Wales

Few hours

24 hours
Lead time




1953

/l/ 3

Little
information or
forecasts

Less time to
plan response

Poor/late
communication
of risk

Monitoring
data, river flow
models, storm
surge & wave
forecasting

RHYBUDD LLIFOGYDD

FLOOD WARNING
DISGWYLIR LLIFOGYDD. MAE ANGEN GWEITHREDU AR UNWAITH.

Flood warning
systems, call
centres, multi-
agency flood
plans, open
data

Forecasts
several days
ahead

More time to
think

Earlier
communication
of risk

High public
expectation



orth Wales coastal flooding
er 2013
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Coastal forecasting - community Cyfoeth
XL
Wales
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http://i-im_toolbox.ea.gov/NationalIncident/Photo Bank/Wales - South West/17_10_12Tidal surge/SANY0153 (2).JPG
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Naturiol

Getting an early understanding of O i
risk
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Spatial visualisation of the storm
surge allowed for better
understanding of where the

greatest risk was.

Cymru
Natural
Resources

Wales
Surge ensemble forecasts

enabled an early discussion of
potential risk 5 days ahead —

understanding uncertainty and
the possibility of a large storm

surge coinciding with a high tide.
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Local predictions for emergency P Ntro
response

First major event using our new
wave model — significant step
forward in capability of
forecasting locations where
wave overtopping a significant
risk

Cymru
Natural

Resources
Wales

Our Wales Coastal Model
provided storm surge and
nearshore wave forecasts at
community scale — used to
iInform issue of warnings and

evacuation decisions by LRFs
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