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Figure 2.3 Example of the impact outputs reported at 1km level
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Flood Guidance Statement
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Flood Guidance Statement 10:30hrs Monday 06 January 2014

Our assessment of daily flood risk for England and Wales,
Natural Resources Wales, is below.

working with flood forecasting teams in the Environment Agency and

*

_ _ Flood Risk Matrix
(river, tidal/coastal & surface water flooding)

10:30 - 23:59hrs

Monday
06 January 2014 07 i

3 High
In Dorset, there is a HIGH(« © .
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Flood timeline of guidance and warnings
Guidance | Days 5 & 4 Day 1 Post Flood
extended to : ' Dacovery

Flood Gu dance Statemenl KLOOBFDRECASTINGCEHTRE

RO é
FLOODING IS POSSIBLE. BE PREPARED.

FLOOD WARNING SEVERE FLOOD
e WARNING

o highiignt | M&Mz
possible

heightened
flood risk.

SEVERE FLODDING, DANGER TO LIFE.

Flood Resilience Teams

Modelling & ForecastingTeams
Flood Forecasting Centre




Coastal FLOODFORECASTINGCENTRE

Lowestoft, E England, 5-6 Dec overkngpaershpseneen (€Y Environment | 7= Met Office

~ 4 days
lead time

“ ~2days
lead time
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Grid to Grid (G2G) Model
Precipitation z E Evapgrflbon
Supplements EA local forecasting models | éﬁ A fonrouing
Designed to work with gridded rainfall R,// e
. Saturation-excess 7"";7'3‘--\\ ’ z ‘ ! E;:"g;f';‘ ﬁgducing
estimates, radar and NWP.... gl A
Forecasts everywhere! at 15 minute o Tu,;‘gg;;" T [ .
timesteps and at a 1km x 1km spatial -—' ;__ | Srariace
resolution to 5 days ahead;
Can provide flow forecasts for ungauged
catchments.... e The challenge: to generate flows across whole of
_ _ England & Wales (& Scotland) at 1km x 1km),

Performs less well in low relief, using a distributed, grid-based, hydrological
groundwater dominated catchments model, in an operational environment, to

provide an overview of flood risk
e Very different from calibrating a model for a
single catchment
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National Flood Forecasting System (NFFS) — Grid to Grid Hydrological Model

Spatial Display showing (1km) gridded return period flow forecast — based on NWP
seamless 5 day (deterministic) rainfall forecast

Spatial Display Manual Forecast Forecast Management System Monitor ' _ _ _ o o Hebden B_r_ldge
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Surface Water Flooding owangprnesnpser (@ Emironment | <Z=Met Office

Agency
Hazard Impact Model

*  Major risk in E&W - 3 million
* Summer 2007 flooding

The “biggest rescue effort in
peacetime” Britain

Disruption to lives and livelihoods

Around 35k due to
surface water

Homes and businesses flooded

Hull, June 2007~ Hull Daily Mail ..
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Challenges for national surface water flood guidance

Flood Guidance Statement FLOODFORECASTINGCENTRE

CO m p Iex u rba N hyd ro | Ogy :Lc::sohrsT Tuesday 08 August 20}7 e @yt | MOt

Tuesday Wednesday Thursday Friday Saturday
BAug 2017 10302355 | 9 Aug 2017 10 Aug 2017 11 Aug 2017 12 Aug 2017

Trend since last FGS

Increased 4 | Increased 4* ' Steady = | Steady = | Steady >

Significant surface water flooding impacts are possible on Tuesday and possible but
not expected on Wednesday in the south-east of England. Minor surface water impacts
are probable in south-west England and Wales today.

'___._.-——-"-"'"— Specific Area of Concern Map 1: Tuesday 8 August

s / Area A incorporates all of area B
RISK AREA A %
k i ) Impact SIGMIFICANT = [ 7 i
. Likelihood LOW I ; A,

Source Surface
Likely duration 1 Day
Urban areas most at risk in

aftemoon/evening. Not all areas will be
affected

RISK AREA B :
Impart MINOR {0
Likelihood MEDIUM ]

Source River
Likely duration 1 Day

RISK AREA C
Impact MINOR g ]
Likelihood MEDIUM

Source Surface
Likely duration 1 Day

Urban areas most al risk. Not all areas will
be atfected

RISK AREA D

Impact MINOR i @

Likelihood LOW T R
Source River

Likely duration 1 Day

small catchments and urban water courses

CO nve Ctive eve nts d Om i n ate SELAR Esri, Delorme, GEBCO, NOAA NGOC. and other contributors Leaflet | Powered by Esti

€1 Crown, Met Difice and B 207 This guidance s decision making by Category 1 and 2 emergency responders. PAGE 1 OF 4
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Working in partnership
* Consortium of 17, since 2011 |
Uz/P fCE , Cabinet Office 2&,,?05‘ o
* Exchange of knowledge, ideas . o
expertise ’ "‘"';“
* Focus on 'mpaCtS Natural Hazards
Partnership g:w;n:mm
* More emphasis on risk e R,
. . G Mational for governments and resilience |48
red uct|on & preven“on g’ Occanography Centre cgmmunitiesacro?sthc‘eIUK Pkc Hoalth
* Provides environment for O e, Y
the development of new — etofice 1%
services & =

LABORATORY Pt i

* Hazard Impact Framework,
consistent approach
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Surface Water Flooding Hazard Impact Model
* Builds on existing models, data and tools
Visualisation

Rainfall ensembles
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Why use Grid-to-Grid to drive surface water forecasts?

Used operationally already, and ‘efficient’

Spatial variability in response

Precipitation ({{'3 Evaporation
: os 2
Models the key hydrological processes 40 ﬁ
involved in surface water flooding il

Surface
flow-routing

Too coarse to drive impacts therefore
mUSt Iink it"“ Saturation-excess

Run
> prod
soil¢

River
flow

S

/ /%/Drainage
%surface

flow-routing

Model schematic — G2G model
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Risk of flooding from surface water (RoFSW) map

*  Produced offline

* Uses Jflow (2m resolution) 2D modelling

* 9 maps available, covering 9 scenarios

Key assumption

“effective rainfall” input into
mapping = G2G surface runoff

Example output from Risk of
Flooding from Surface Water maps
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. Comparison of

Case study to test assumption JFlow simulation
depths with point
observations
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Spatial comparison
with geo-referenced
photographs
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Impact library
Developed offline, look-up
Categories of disruption
(impact crite ria) Danger to buildings Disruption to transport

Threshold maps created for
each RoFSW scenario

Judgement needed to create
counts of impacts per 1km2

Danger to life =~ — WW_

,i-

sruption to key
sites/infrastructure



Impact library construction

Hazard

Risk of flooding from surface water: Extent,
Depth, Velocity, Hazard

- High resolution (2m)

Exposure datasets
Is property flooded?
OS MasterMap Building Information

Danger to life?

“ R —— | Proparion of the bufiared |
Hazard Degree of Description Vulnera bl |ity

Rating FloodHazard |

N ) [fif‘e'&tﬁ>vélh;|cle Clearance E—
ISP L

0575-075 | LY mria N el 490 %54
Result — SWF impact indicators for 1
each 1km cell by criteria
.,/ Thresholds used to assign impact

severity level to cell
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Outputs and visualisation
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Ensemble of SWF County summary of County summary of
hazard footprint from impact library SWF impact SWE risk

County impact summary for each ensemble member
Combine impact and likelihood to calculate risk
Reporting by County/Unitary Authority

Summarises over time, space & uncertainty
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SWF HIM Visualisation — maximum impact summaries

G aian 8 i L 141600 GMT| ==
' SRENS

141600 GMT
RENS

Shropshire
14-Jun-2016 16:00:00

1km & county summary of maximum impact severity & county summary of ensemble members
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SWF HIM Case Study — 14 June 2016
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Forecast for 1600hrs, from 0400hrs model run



To summarise - common challenges...... for example

Shoni Maguire | National Manager, Disaster Mitigation Policy, BoM

® Bureau & Emergency Service agencies: all reviewing the way we do warnings to
improve their effectiveness with the community

®* World Meteorological Organisation: recommended an impact based approach to
forecasts and warnings to overcome the barriers in the community understanding
hazard information

®* Impact based forecasting has been implemented in a variety of ways in various
countries

® Learn from these experiences and collaboration with organisations, and NHMS such
as, the EA & MO

® Integration of appropriate data sets is a key in enabling the development of these
new services

® the 'Data Integration Partnership for Australia' is one such initiative underway that is
looking to bring together the building blocks to enable new services to be delivered

A pilot on impact based forecasting,
https://www.bnhcrc.com.au/resources/poster/3710
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THIS PROJECT WILL DEVELOP A PILOT CAPABILITY TO PREDICT IMPACTS OF EXTREME WIND
AND RAINFALL ON THE BUILT ENVIRONMENT WITH THE GOAL OF IMPROVING TIMELY
MITIGATING ACTIONS BY A WIDE RANGE OF STAKEHOLDERS. THIS PILOT PROJECT WILL
INITIALLY FOCUS ON EAST COAST LOW EVENTS THAT OFTEN SEVERELY IMPACT THE
SUBTROPICAL EAST COAST OF AUSTRALIA VIA A RANGE OF HAZARDS INCLUDING HIGH

WIND AND RAIN.

Current hozard forecasls issued by
the Bureau of Meteorclogy are basad
on meteorciogical analyses of many
data sources, combined with local
knowledge, and informed by
concepiual models ond years of
experience in the issuing and
verification of forecasts.

Until recently, lorecasts were
somewhal general in nature, due in
port to uncertainty in forecast
accuracy, and the need for brevity in
worded forecosts and wamings.

Forecast accuracy has substantially
improved aver the last couple of
decades, with higher resolution
modeis and model ensembiles now
increasingly available, allowing the
forecaster to specify the associaled
uncertainty,

Wik bbb

The Bureau now provides operational
forecasts as nafional grdded dota,

os #
o8 —Fon S0 o G hns [
o7 - Pasd 1900-C1
o — Pt 1990 - €2

ot 1900 G2
05 =Pl 1900 G4

15 - -} ;] ]
0.25 gust wind speed at 10m height m's)

Geoscience Australia has also been
frialing impact products with the
Altomey-General’s Department to
understand what is exposed before,
during and affer events, Thesa frial
products will be a starting paint for the
development of impact forecasts
during this project.

——ﬁw'

E

PROJECT METHODOLOGY

The projact aims fo provide more
tollored information in hoazard forecasts
50 that emergency managers can
address questions such as:

1.  Whal does a wind speed of 90
kmi/hr mean for my area of
responsibiity?, or

2.  Whal can | do ohead of the event
to minimise impact?

To do this, the project will undertake
the following componeants:

b Planning (including idenfification of
use-Ccases, user requirements,
available regional ond national
scale data. review of infermational
approaches)

¢ Develop workfiows to integrale high
resolution meleorological forecast
models with impoact models and test
the results ogainst historic data

¢ Assess dola issues refating to scole,
and uncertginty

¢ Develop impact statements that
ralate thresholds of hazord to impact

¢ Trial workflow implementation and
test outpuls with a range of users
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