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CEH and my role

e Centre for Ecology & Hydrology: the NERC centre for
integrated research covering terrestrial and freshwater
ecosystems and their interaction with the atmosphere

< Natural Hazards Science Area: developing the science
associated with prediction of hydro-meteorological,
biological and air quality hazards

» Hydrological Modelling & Forecasting Group
e Flood forecasting
e Forecasting fluvial and surface flood risk & impact
e Rainfall estimation using radar & raingauge data
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Countrywide flood guidance with G2G model
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* Uses spatial datasets on terrain, soil/geology, land-cover

* Responds to spatial variation of rainfall input
* Used operationally across Britain at a 1km, 15 min resolution



Likelihood

Forecasting surface water flooding impact

Rainfall (minor) - Forecast T3 - T27 16:15 : 16:00

Probability of exceeding 20mm
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Rainfall Return-Period Analysis Report

Ecology & Hydrology

NATURAL ENYIRONMENT RESEARCH COUNCIL
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Relevance of RainGain to CEH

e Inter-Agency Committee on the Hydrological use of
Weather Radar: biannual reporting on UK progress in R&D,
operations and opportunities. CEH provides
representation & Technical Secretary. www.iac.rl.ac.uk

e Evidence & guidance on improving estimation, resolution
and coverage of radar rainfall (super-resolution dual-
polarisation C-band, local X-band)

e Improved estimation methods for gridded rainfall using
raingauge and weather radar with case study evaluation at
urban scale (singularity-sensitive merging)

e Relevance to hydrological application across scales

Centre for
(C8)5() Ecology & Hydrology
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Johan Verlinde — Water Department
City of Rotterdam
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Rotterdam climate change adaptation strategy

Effects of Climate Change

Low river discharges  Long periods of heat

......
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More intense rain events High river discharges  Long periods of drought




Rotterdam Climate Change Adaptation Strategy

Core of the RAS

1. Robust system: Maintain and strengthen
2. Adaptation: use of the urban space

3. Working together & Linking in

4. Create added value for environment, society,
ecology & society
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Cumulative Socio-Political Drivers

Water supply
access &
security

Water Supply
City

Supply
hydraulics

Public health Flood
protection protection
Sewered Drained
City City
Separate
sewerage Drainage,
schemes channelisation

Social amenity, Limits on
environmental natural
protection resources
Waterways Water Cycle
City City
Diverse, fit-for-
. purpose sources
difflTsD;nsto% rce & conservation,
ollution promoting
m::na ement waterway
g protection

Intergenerational
equity, resilience
to climate
change

l

Water Sensitive

City

Adaptive, multi-
functional
infrastructure &
urban design
reinforcing
water sensitive
behaviours

WATER SENSITIVE CITY FRAMEWORK




Rotterdam climate change adaptation strategy

Perspective for the climate resilient delta city
Illustrative reproduction of the possibilities for climate adaptation
for different types of city districts

e What measures could we apply here? 2 @ @

e Which stakeholders are important to play a role?

e What value is added by those measures? @

e Which stakeholders profit?

Compacte stad Buitendijkse stadswijken

Binnendijkse stadswijken Havens

= 4 = :
Naoorlogse wijken en Stadshavens @

buitengebieden



e gebruiken als tribune

e i~ WE ALREADY STARTED

Veelvuldig gebruik bassin #2 voor
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PRIVATE AND PUBLIC
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INNOVATIONS AND DEVELOPMENT

From grey to green
Soft forms of storage — Sponge concepts URBANIGTEN



REDEN 5: INNOVATIES EN ONTWIKKELING

From small to big
Upscaling of storage system

URBANISTEN



REDEN 5: INNOVATIES EN ONTWIKKELING

From blue to black

Sewage system as a raw materials fabric
URBANISTEN



REDEN 5: INNOVATIES EN ONTWIKKELING

From public to private

Form coalitions, working together
URBANISTEN



Water sensitive Rotterdam
Innovation Agenda









GOOD MEASURES NEED MEASURING & MODELLING
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CIWEM UDG AND RAINGAIN.

Graham Squibbs
G. Squibbs Consultancy

CIWEM



Introduction to CIWEM UDG

Started in 1984 as WaPUG (Wallingford
Procedure User Group).

Continued as WaPUG but changed emphasis
to Wastewater Planning User Group)

In 2009 joined CIWEM to become a knowledge
group of CIWEM, CIWEM Urban Drainage
Group.

Celebrated 30 years at our Autumn 2014
Conference.

CIWEM



Aims and Objectives

Aims and objectives are aligned with
CIWEM’s Royal Charter.

Advance the science and practice of urban
drainage management for the public benefit

Promote education, training, study and
research in urban drainage management and
to publish the results of such research

Establish and maintain appropriate
standards of competence for urban drainage

management professionals
CIWEM



What we do

« Amongst other things

We organise a programme of conferences and workshops
which enable professionals to network, share good practice,
debate topical issues, socialise and receive training.

We support a programme of industry facing research and
development to define and promote good practice.

We share outcomes through a series of publications made
available through the CIWEM website.

We establish, maintain and promote a competency
framework to support professionals develop their careers
and skills in urban drainage management

We maintain a leadership committee which is representative
of all UK regions and sectors of the urban drainage
community. This includes water company representatives,
EA, SEPA, local authorities, academics and consultants.

CIWEM



Publications

 Hydraulic Modelling Code of Practice

 Modelling Guides
— Rainfall Guide (to be published November 2015)
— Integrated Urban Drainage Modelling Guide
— Design of CSO chambers with screens
— Quality Modelling of Sewer Systems
— River data Collection Guide (for UPM studies)
— River Modelling Guide (for UPM studies)

« Competency Framework for Wastewater

Planners
CIWEM



Where does RainGain fit in?

« All aspects of the RainGain project are
relevant to the work of CIWEM UDG.

My main interest is rainfall and modelling

 Development of Rainfall Guide identified the
following significant unresolved issues

— What to do if the radar data and raingauge data
don’t match

— How do we calibrate radar data with locally
collected raingauge data

CIWEM



Recent comparison study

2 catchments in the North of England

Both catchments close enough to Radar site
to provide good resolution radar data.

Standard Met Office provided 1km radar data
at 5 minute intervals.

Comparison made between radar data and
raingauge data, and both datasets run
through hydraulic models.

CIWEM



Comparison Plots
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Conclusion

« Variances in maximum intensities may be
down to differences in temporal resolution

« My own personal views

— Use of radar data is being held back by perceived
ISsues over accuracy.

— Calibration against local raingauge data and
Improved temporal resolution are of greater
benefit than obtaining higher resolution spatial
data as modelling is less accurate the smaller the
catchment size, and hence 100m resolution radar
could be a higher resolution than necessary at the

current time.
CIWEM
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Overview

Introduction to Torbay Council
Flooding Issues in Torbay

Defra Community Engagement
Pathfinder

Future Measures to Improve
Local Flood Warnings



Introduction to Torbay
Council

Location of Torbay

wnuhnmgn Baftﬂ"q
o (
, ;,_-f o Hope's Nose
A
= A
T &
7 ‘-;

I

e y

vk B

1"-“-*:-; -
'fst o - -"-.5 k
% i -
!_ = : ' Berry Head
e ," . ol ) h h) L o 0w ,.-* h
L . v g - D \gnurston’ o8 B““‘“M‘
= B i Ferrers ‘——
- N 1EE /" . ” Sharkham Point

) ;" 4.._‘.'-.. 3 . 556 ‘- 5y HIIII‘INHI

. annia J '/ A
% Grown Copyright 2008 [ —————————————————————— T



http://www.google.co.uk/url?sa=i&rct=j&q=map+showing+location+of+torbay&source=images&cd=&cad=rja&docid=IGjqbGYMB42qhM&tbnid=BFMIpI7Fk6EQkM:&ved=0CAUQjRw&url=http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?eucode=uk0012650&ei=TNhZUfKIFtD70gWa2oCoCg&bvm=bv.44442042,d.d2k&psig=AFQjCNH4tWUbFFQ2U9Sol26RJw_JumpYqQ&ust=1364928939514308

Flooding Issues in Torbay

Source of Flooding in Torbay:
Combined Sewers
Main Rivers
Ordinary Watercourses
Surface Water Run Off
Highway Drainage
The Sea
Groundwater



Flooding Issues in Torbay

Flooding mechanisms are
complex with floodwater from a
variety of sources.

Responsibilities fall across a
range of stakeholders:
Individual Property Owners
Water Companies
Highway Authority
Local Authority
Riparian Owners



Defra Community Engagement
Pathfinder

Production of community flood plans

Automated raingauges in Torquay,
Paignton & Brixham

Depth monitors in critical flood risk areas

Local flood warnings issued based on real-
time rainfall and depth data

Information available online to local
community



Defra Community Engagement
Pathfinder

Timeview Telemetry
receiving and forwarding time series data and alarms
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Future Measures to Improve
Local Flood Warnings

Installation of additional depth monitors
to increase coverage of flood warning
system

Investigate use of a local rainfall radar to
provide improved flood warnings

Real-time modelling of system using
InfoWorks ICM Live



RAINGAIN - Torbay Council

Any Questions?
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Flood Forecasting Service Aims

Working with the Met Office, SEPA will develop approaches in
forecasting pluvial flooding

N
il” I www.floodforecastingservice.net

S E PAW | Scottish Flood Forecasting Service

Met Office
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Urban Flood Early Warning Systems

Surface water (pluvial) flood forecasting remains one of the biggest challenges
for our community. Developments to date include precipitation forecasts linked
to known flood depth-duration

“ﬁ‘ Risk-based hydrometeorological approach that links 24-hour ensemble

)
éé i rainfall forecasts (MOGREPS-UK) through a hydrological model (Grid-to-Grid)

= to a library of flood hazard impact assessments.
avadl

N
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Urban Flood Early Warning Systems
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Urban Flood Early Warning Systems

for our community. Developments to date include precipitation forecasts linked

o Surface water (pluvial) flood forecasting remains one of the biggest challenges
to known flood depth-duration

“ﬁ‘ Risk-based hydrometeorological approach that links 24-hour ensemble

)
éé i rainfall forecasts (MOGREPS-UK) through a hydrological model (Grid-to-Grid)

= to a library of flood hazard impact assessments.
avadl

Communication of risk through a bespoke
surface water flood forecast based on
emergency responder requirements —

during 2014 Commonwealth Games

New approach in the UK for forecasting and
alerting surface water flood hazard

p

N
www.floodforecastingservice.net

SEPAW

Scottish Flood Forecasting Service
Met Office wrepNinee




Likelihood

Flood Risk Matrix
(surface water flooding)

High

Medium
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Low

Very Low

4
|
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Severe

Probability of exceeding 20mm

4| rainfall within 2 hours during the

“|| forecast period

5% - 19% (2-5 members)
20% - 39% (S-9members)
40% - 59% (10-14 members)

60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 13:00 GMT

Potential Impacts

Surface Runoff (Minor) - Forecast T3 - T27 16:15 : 16:00

Surface Runoff (Significant) - Forecast T3 - T27 16:15:

16:00

Probability of exceeding 12.5mm

of surface runoff in 2 hours during the

“|| forecast period

5% - 19% (2-5 members)
20% - 35% (58 members)
40 ( members)

60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 12:00 GMT

Probability of exceeding 16mm

of surface runoff in 3 hours during the

|| forecast period

5% - 19% (2-5 members)
20% - 39% (59 members) |
40 L 4 members)
60% - 79% (15-19 members) |
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 03/08/2014 12:00 GMT

People and Property (Minor) - Forecast T3 - T27 16:15 : People and Property (Significant) - Forecast T3 - T27
16:00 16:15 : 16:00
Probability of exceeding the ‘ Probability of exceeding the

minor impacts threshold during the

“|| forecast period

5% - 19% (2-5 members)
20% - 39% (5-9 members) _
[40% - 59% (10-14 members)
160% - 79% (15-19 members)
80% - 100% (> =20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 12:00 GMT

significant impacts threshold during the

|| forecast period

15% - 19% (2-5 members)
20% - 39% (5-9 members)
40% - 59% (10-14 members)
60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (T0): 02/08/2014 12:00 GMT

Roads - Forecast T3 - T27 16:15 : 16:00

<8 || Probability of flooding of > 5m of roads
i|| during the forecast pericd

5% - 19% (2-5 members)
{20% - 39% (5-9 members)
40% - 59% (10-14 members)
60% - 79% (15-19 members)
80% - 100% (> =20 members)

Forecast name : Blended Ensemble
Forecast time (TO): 02/08/2014 13:00 GMT

Railways - Forecast T3 - T27 16:15 : 16:00

Probability of flooding of > 5m of railways

X 3|| during the forecast pericd

[5% - 19% (2-5 members)
20% - 39% (5-9 members)
40% - 59% (10-14 members)
60% - 79% (15-19 members)
80% - 100% (>=20 members)

Forecast name : Blended Ensemble
Forecast time (TO): 03/08/2014 13:00 GMT
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“:‘ . ( I
radars fill the ‘gaps’ in the UK
network where estimates of rainfall

Met Office

#1 Scale of real-time QPE

can be poor?

Low-cost solution. Do they
represent a solution where the
cost-benefit does not favour the
installation of C-Band installations?

Uncertainty. As forecasters should
we get better at dealing with
managing uncertainties in radar

rainfall estimates?

SE PK' Scottish Flood Forecasting Service

X-Band radar. Can local X-band

Radar/rain gauge POD:
Year 2011, Avg POD=0.801
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#2 Scale of our short-range rainfall forecasts

"‘b Nowcast. Provides useful radar

é extrapolation forecasts blended with high
resolution NWP yet provides the greatest
source of error in flood forecasting.

STEPS. Used in the Glasgow pilot, short
term ensemble prediction system offers
useful nowcast for use in hydrological
applications.

Scale. What scale can we usefully apply
short-range rainfall forecasts if the skill of
the NWP is limited to 25km at >6 hours
and can high resolution radar QPE
assimilated in the Nowcast improve skill?

=

UKPP rainfall products - STEPS fest rainrate 15min

Tl 640
r -'._' =640
- =320
=160
=80
=40
[-) =20
=10
=05
=025
=0125
=00
mimihr

10:00 GMT Sun 27-Jul-2014 (09:45+00:15)

N
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#3 Scale of our hydrological applications

*t Flood Hazard. We have a good . e
¥ 11‘. appreciation of the surface water ~ °|. & . R :

}f& flood hazard footprint in Scotland. ] =5~ - e -

v . % ..\. | ‘ P 2 . v, >
Local scale vs national scale. Whilst £ = 52% v ;' ‘
the Glasgow pilot delivered a new  §; £ . ';° o
method for linking rainfall forecasts ¢| '
to real time 1km gridded impacts; ¢ 2 i . S
should we deliver a two-tiered : N
approach with nested real time tE
hydrological applications. e N TS,

% ) I 1 I | U U 1
3000 254000 255000 256000 257000 258000 259000 260000 261000 262000 263000

N
il" www.floodforecastingservice.net
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Summary

e The Glasgow pilot has delivered a
new approach for urban flood
early warning in Scotland

e However there remain some
significant science and application
challenges

More information available:
SFFS Blog: www.floodforecastingservice.net
Final research report: http://www.crew.ac.uk/publications/
Journal Paper: submitted to Journal of Flood Risk Management (Speight et al.)

Email: michael.cranston@sepa.org.uk

B The James
o~ Centre for N
=N\ 1 CREW
S E PAW | Scottish Flood Forecasting Service Etologieal kclogy lIIII Hutton Enabling Defta Life centre OfexpeFiseforWaters

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN it
Met Office Institute 5


http://www.hutton.ac.uk/index.php
http://www.floodforecastingservice.net/
http://www.crew.ac.uk/publications/
mailto:michael.cranston@sepa.org.uk
mailto:michael.cranston@sepa.org.uk
mailto:michael.cranston@sepa.org.uk
mailto:michael.cranston@sepa.org.uk

