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1. Dublin Flooding Initiative
> Multiple hazards - single strategy.

2. Dublin City Pluvial Flooding Study
» Quantifying a new urban flood risk

3. Implementation to date
» Bridging the city scale forecasting gap
> Managing exceedance

4. Conclusions & Next Steps
> Administrative & functional changes
» Community Resilience & Adaptation

5. Acknowledgements

A. Appendices

Pluvial Flooding Clanmoyle 2008
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Evolution of DFI| Strategy.

» Established 2002 following major
coastal & river flooding.

» Modelled on Dublin Transportation
Initiative
Up to 1990’s - more roads.
This was unsustainable.

» Dublin Flooding Initiative (Pluvial):
Sustainable Drainage Systems.
“Streets as Streams”.

Water Sensitive Urban Design.

> DFI has been a central DCC theme in
several EU Interreg projects.

| ] |Dub|in Flooding Initiative (DFI)

Activity, 2002/2014 — a strategic
progression:
» Reliance on structural defences.
> Integration of defence and response.
» Spatial Planning & Adaptation.
» Community Resilience.

The five pillars of the DFI:

1. Dublin’s five major flood risks:

2. Irish National frameworks

3. All Hazards Major Emergency Plans
4. EU Partnerships & Learning Alliances
5. Other Learning & Support Alliances

N>



- Dublin
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Regional position (1,2,3)

® @ 0
oo | [ [ | orimese | |
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River Rye Water
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AN ; Safety: Protection studies; Strategic , Strategic
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Extreme i 3
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EU 11IB SAFER

Tolka
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Old stream! | med cify centre @
City streams & topography (4,5) 5)
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1.2 Irisn Neatlonzl frzipnayerics

National Flood Policy Major Emergency Planning & Flood Risk But, 2014

Review 2003 Management 2006 Management 2009

= Review of causes, = Identify & rank ALL = Avoid the risk, where = No National Agency for:
extents & impacts. Hazards & Risks. possible, e Flood Forecasting.

= Roles & responsibilities = Draw up MEM Plans & m If not substitute less e Flood Warnings
of main state bodies etc. Sub Plans. vulnerable development, = Irish Water 2014 now

= International best = Lead Agency has = If unable to substitute, has some drainage
practice. mandate for co- mitigate & manage risk functions including:

m Future policy proposals. ordination function. m States the stakeholder * Foul s.ewerage.

= Local Authority is Lead tiers. e Combined drainage:

m Proposals for

organisational structures These are scenarios in

virtually all of the city

Agency in a flood event. m Planning co-ordinated

& responsibilities. with:
. . centre
e River Basin Management
Plans
e Flood Risk Management
Plan
OoPW DEHLG
Office of Dept of i e Hanagemen
Public Environment
Works Heritage &
Report of the Local

FLOOD POLICY REVIEW GROUP

Government

IN
L
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1.5 All Flezzirels

Vizijor Emerejsncy Pleins

DRN PROC

(Drainage

Procedures)

m Drainage — “Trigger
Division”

m Flood issues —
housekeeping & FRM.

m Prevention &
management of floods
within resources

m Forecasting &
monitoring.

Procedures
for dealing —
W|th FLOOD Flood Issues Procedures
ISSUES
including o e
Flood
FORECASTS

DCC FEP
(Flood Emergency
Plan)

LA Lead Authority
(floods)

FRM of Flood events
within DCC corporate
capabilities.

Liaison with other
agencies and Local
Authorities.

DCC
Corporate R
response to e
FLOOD
INCIDENTS o
& EVENTS o

DCC MEP PROTOCOL 10
: For
(Major Emergency Coordinating
Plan) FLOOD
_ RESPONSE
m LA Lead Authority
(floods)

m Major Flood Emergency
m All Hazards & Agencies
m Flood Protocol 10

m Other linked Plans e.g.
Evacuation
Rest centres

Activation of all
Responder
Agencies

to deal with
SIGNIFICANT
&

MAJOR
EMERGENCIES

5
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PLUVIAL FRM TEMPLATE
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Planned Response orin Gioips

Rit
“% .
ety

-
o e seamdiRiinmG|  AAPTATION
T A a
X = a

INTERREG IVB

S/Cadapt!
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Ireland’s 1st City with a Coastal Flood Forecasting System
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FLOOD EMERGENCY RESPONSE

-4 Action Fie\d

DG c LI MA Spatial Adaptation to Climate Change

Adaptation Toolkit
EU Policy recommendations

LA EU CITIES ADAPT *
Northern Europe Group
F . e
NESTED MAJOR EMERGENCY [l ey THEMES:
- m Climate Change Adaptation
=] Multi sector o
— Peer learning alliances ©)

() See Appendix for higher resolution. 26



1.5 Oiner Lezirnine & Sugaori Allizircss:

CIRIA
» Corresponding organisation.
» Contributor with case studies.

IBM Smarter Cities program. Scottish Flood Forum
Dublin — a participating city Pluvial Study Learning

Deep Thunder: Alliance.
* Research modelling tool. Dublin Flood Forum:

» Bridge city-scale forecast gap. « Based on DEF model
* Potential being explored.

« 5 city communities

CULVERT cousmAst 1258
ISTORAGE PONDS

* 12 month pilot K e
Cme ; _—QJEWTOMATED RAIN GAUGES;‘

STREETS AS STREAMS MODELI.ING

- Report due 2014 Q2.

Smarter

Over land flow

[ e esa |




Dublin City Pluvial Flooding Study

First major strategic study into the phenomenon
of pluvial flooding in Dublin.

Undertaken by Dublin City Council as a major
regional work package in the:

EU Interreg IVB
FLOODRESILIENCITY PROJECT

Service provider - Jacobs Engineering Ireland.

The Study report comprises:
» Non Technical Summary
» Technical Volumes 110 5
> Review of Flooding Event (24/10/2011)

FloodResilienCity

EU IVB FloodResilienCity Project
Final Report - Dublin

3aitt
®

Non-Technical Summary
September 2012

JACOBS Busincly




Understanding:
> rainfall & flooding

Vol 0 — Rainfzll & Forsezisiire) mechanisms
> pluvial storm categorisation
Convective v _Frontal Pluvial Events B > pluvial flood forecasting &
: e IR warning

Volume One

Rainfall and Forecasting

UuII in Summer Any time of the Year
Duration: 1 to 2hrs Duration: 1 tol12 hrs
Total: 50— 70mm  Total: 70 — 90mm JACOBS STORM FAMILIES A; B; C & D
Peak: 10 to 35mm/hr Peak: 10 to 30mm/hr Different returns & durations grouped by -
amage.

Dublin City Rainfall Patterns.

80
B0
I Y] Type D 12509
m - L 4 1:2009
<oeq 1i150yr
&0 T — J.:.];;Dﬂfr
£ I I B N
&0 E S—
E - L3y
40 = - Eris N
{ 12109
30 4 15
20 - !
o  ——
_ 26
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Understanding:

> overview modelling &
Vol 2 - City Wide Pluvizl Elooed fRisk | mapng.

> preliminary flood risk
assessment

Pluvial Flood Hazard Analyse:/;‘---"-_ \

DRY MAPPING

1. Flow paths

2. Collection points

3. Topography character & obstacles
WET MAPPING

Volume Two

City-wide Pluvial Flood Risk Assessment > F Iat topog ra phy

Rain falling over the
study area

1. Drainage model catchments (6no) mgm
Computed conveyance allowances ﬁ = ~T—
Various model runs : =l
Irish rainfall depth durations e (Conveyance) » 18,000+ inhabited basement properties.

» Deep ponding areas
» Critical paths /obstructions
» Many properties with low level access

Risks to:

3.Economy.

‘10
26



Understanding:
> Resilience & Adaptation
> Proposed Codes of Practice (2).

Vol = Flooel RIS WSS T | 1o iof measures.

> JACOBS’ “FAB Plus” h
CoP1 New Development us" approac

Spatial Planning & Building Regulations o
Compatibility with DEHLG/OPW guide lines. el
> Pluvial flood risk assessment & = a
sustainable planning & building control. S— THE FAB PLUS APPROACH
> FRC deliverables informing pluvial flood e ~ Aim for multiple ‘wins” across more

than one sector.

> FAB-Plus test:
F lood Risk Mitigation ..... a
‘given’
e malt e RECW, A menity Enhancement
7 ! - B 4 Pluvial Flood Risk Mal:aqenem B I o dIV ersity Opp ortunity

risk assessment.
> Proposed zoning.

RP et TR
e

Carbon reduction /sequestration
Waste re-use
Potential for Regeneration Uplift

Flood Resilience & Adaptation Measures Recreationa enhancement
> Measures especially for existing development. |
> Driven by risk mapping which identifies:
1. Generic & early win/win Measures
2. Community Resilience Measures i ﬁ
3. Site Specific Measures

CoP2 Existing (&New) Development




Understanding:
> Five Pilot Areas.

. . > Models at 5m grid scale.
Vol.Z = Dzl RISKASSSSSMENES | | |0 10 drainage model

> Time series maps
> Before & After scenarios

PILOT AREAS

» DCC is divided into 5 local administration
areas

> Basis for community engagement o
> Pilots identified in areas of : - [oubiin Norn e

o Higher pluvial risk, // ‘
but also with significant risks of: )
o Coastal

o River

o Drainage

o Dam

: [o-:onn_ sf""‘ EastJPllo;;\.;u; { i A
INFORMATION PN b
> Time series maps LR i O

> Before / After Scenarios

Volume Four

Detailed Pluvial Flood Risk Assessment
of Pilot Areas

CYEEATTEES TN O External measures

WITH SCHEME
~~[] SuDs& micro-storage 7

4!?



Understanding:

Vol.5 — Floaoc Alsirtine) & YWeirnire

Flood Alerting & Warning Systems
Outlined

> Technologies available

> New Technologies

> Integration & augmentation of the existing
rain gauge network.

> Proposed expansion of the existing Dublin
rain gauge network.

80

T0

&0

80

40

30

20

10

Dublin City Rainfall Patterns.

E
E
£
3
"
e i Flood I |
Eorle - ¥ Fed Flood

W Sewer Surchange
Fors Magsen

3 Duration (Hours) f

Volume Five

Pluvial Flood Alerting and Warning System
Integration

> Pluvial flood alerting
> Pluvial flood warning

> Development of DCC Initiatives
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Fluvial: @ Fluvial/Pluvial : ® Foul : © Pluvial : ® Pluvial/Drainage : ® Drainage : ® Unknown :

241 Q)gie))r 200

1st October Forecast & observed - was almost identical.
So why was 24t so severe?

mm rain Crisis Review
100
T
90 4 MetEireann
Severe Weather Warning: e
80 41— “.through to Tuesday with A
accumulations of 40 to 70mm.. =~ Extreme
70 PN . . Event ,/
7
/
Y/
60 Met Eireann Up Date: 7 7
“ .50 mm received; g ,4 !
50 30 mmto come...” I, — 7
/ /,
40 =74 -
1
| Antecedent ]
30 i
Event 7id l
/
7 R /
10 27 2 100 : i
i P Twickenham Rugby Pitch Plan Area
/ -~ X Twice height of Nelsons Column
-— - —
) o o o o o o <) o o o o o o 0 =1.5Mega Tonne
Q Q Q e e Q Q O O o Q e e Q
N 1o} [ee] — o ™ (o] ()] N o [ee] — o ™
- — - N o o o o i — — N o o
24 October ‘

;!.;

Sunday pm ‘ Viondaylam Monday pm I o



g Implementation (fo date)

DCC uses a number of
complementary techniques to
manage Urban Exceedance.

These include:

» SuDs
Sustainable Drainage Systems

> WSUD
Water Sensitive Urban Design

> SaSRaR

Streets as Streams Roads as Rivers

» Operations




Vizinziejirie) Exxcesclzifcs — SESREAR & SitDs

Glendhu Park - Swale

e ﬁr’_‘}#'Alarmed In life‘Fowonito

ESTATE WALL - NEW BOUNDARY - TO RELEASE
CONTAINING BARRIER FLOOD TO ADJOINING GOLF CLUB

Clanmoyle Estate - Streets as Streams

26



Vizinziejirie) Excesclzinics — Wilain Siereeinine) WS UDs

1. FRC close collaboration:
> DCC Planners
» Drainage

>

FRC

2. Planners - Local Area Plans

>
>
>

Joint workshops & LAP reports.
Embed pluvial FRM in the plans

Schedule 25 - list green SuDs to
note (& protect) flood alleviation
aspects.

Proposal to mainstream Adaptation
in next review (2014).

1.Dublin City Development Plan

Area-specific
guidance

for Key
Developing
Areas and Key

=
\l o
@e&g o) @zr

Centres

e
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APPROX POSITIONS

®
/ T—~—-—"5

Closiinie) ine Gzl - Voniiorine & Alsriinie),

0 ' O % .A

ol NI X

Rain Gauges on Dublin Telemetry

Rain Gauges on web systems

Proposed new gauges O

31 Party gauges (independent telemetry)

“QO@O

Alarmed sewer & drain devices.



Closine) ine Czio — VST

METweb

Meteorological Web Services for I1

Important notice: All products in main menu RADAR have been moved to the main menu OBSERVATIONS with effect from 06-March-2014.

Met Eireann - dedicated web page:

» Met Eireann ftp site hosts the Triton
coastal forecasting system developed
under the SAFER project.

» METweb is a further development which
provides DCC with city scale & near city y | : s
pluvial weather information. b by A s R
> It provides dedicated information on | . e
Harmonie 1hr

Welcome to the METweb pages for Dublin City Council, bringing you
meteorological information supporting the management of a safer city for all. >

— Rain 1Y ot 0.0 kut /
FORECAST NWP Model : Hirlam IrINN 48 Huur M@ ram
1 Fovecast point: Dublin city {53.3443N & 27021V)
H I rlam 3h r Run: Sun 09 Mar 2014 at 12UTC (model run four times a day)
— Rain;
Sun 09 Man 10 Man 10 Tue 11 Tue 11
— Thunderstorm 10422 00z 127 00z 127 e
: . ! (O TN IO I - —— Humidity
— Win r r ' %]
d& pressure Il Rainfall
[mm/hr)y

— General forecasts

High resolution radar
— 5min & 15min

» DCC FLAG use this to improve the
effectiveness of their pluvial (as well as
their fluvial & coastal) forecasting.

26



cornmunity Resilisnes = Duolin Flooc Fortir)

12-month pilot started in January 2013.

Information documents were developed
and made available on DCC website

Specific Pilot Areas
> Dedicated team met the communities

» Individual Property Protection
Assessments (IPPA’s) were offered .

» 10% uptake by householders/property
owners in the pilot areas.

> Follow-up survey by DFF has
established that only a minority the
IPPAs have been implemented so far.

» Report on the 12 month pilot is to follow.

Mobile Version Duhlin City Council rave the functionality of our website. To fin

Customer service: 01 222 2222

Home Press & news | Forms
Youare here: Home: AAIA ~

Welcome to Dublin City Council

Latest Information ML e

‘ 3 Flood Protection
R

DUBLIN FLOOD FORUM

COMMUNITY FLOOD PLAN

INTRODUCTION

26



If flood is threatened or likely the FLAG

meets to assess risk
» imminence & magnitude.

FLAG comprises:
> Drainage Executive Manager
» Drainage Operational Section

> Flood Watch
(Gerry O’'Connell & Tony Maguire)

. Assesses severity of flood risk &:

> Develops action plan (& escalation):
Notifies other agencies.

Indicates if escalation of the Major
Emergency Plan is anticipated.

> All flood types & combinations.

FLAG will:

> Re-Convene several times as event
unfolds

» Advise when the hazard has passed.

Closine irig Gz - FLAG &) Proceclres

This assessment sheet is to be filled out by the group assessing any specific flood risk, either in response to an early warning

or during a flood incident.

DATE

| TIME 24 hr clock J

INPUT
INFORMATION
Met Eireann weather
warning, output from
Triton etc.

2. Flood 3. Flood
Rivers
Pluvial
Drainage }-
L L INFORM
2 ° 4 3 t |2
S g |z |8 3|3 € | %
s |c|BlalS|S|E[Sl7s £ 125
g 5| 2|3 £ 8 E |2 59 £
§6 |2 |8|58|8 [8|5|8|8%|2|8 |22 |38 |28
Tick boxes Other Stakeholders >
By
MOBILISE N
e ] 2 S 5 ES
&2 e 5 | 8| 3|2 | g
-ggﬁ—gu;ESE’ngw E %;‘.’EE
© i~ o -] -
58 |&|S|58|3 |8|5|ad|8%|2|8 |2 |8 |8 |£Y8
Tick boxes
By
MONITOR BY FDU Drainage CMT
Tick box
DEPLOY DEFENCES | Flood Gates Dutch Dams Sand Bags
Tick boxes
COMMENTS
NEXT REVIEW | Location (or ConfCall) [ Attendees
Fill in details
SIGNED
2l
(O FLAG = Flood Assessment Group. 26




Conclusion & Next Steps

Dublin Pluvial flooding a confirmed risk.
> Increasing frequency & severity
» Aggravated by

Numerous basements & underground
structures

Variable topography
Flat & steep and a congested city centre areas

FloodResilienCity project has provided: b

> Innovative technical tool kit to address | U }"
pluvial risk ‘.h\ il \ I ,.,..

» Specification for city-scale pluvial flood ' \
forecasting

» Framework for promoting community
resilience

» Pluvial Flood Risk Management Strategy

» Template for management of pluvial flood
risk.




Neaxi Sigos - Foraeaisiirne), Vloniiorine & Resgorise,

Several functional changes:

DUBLIN CITY COUNCIL
ENGINEERS IRELAND CPD COMPANY

> National/Regional Flood Forecasting Agency OF YEAR AWARD 2009
Awaited with interest, but it is surmised that DCC CENTRER‘I’SFKE“’;if"-A'g;N?:N'_': FLOOD
will continue to generate their own for forecasts
for the foreseeable future.

Unique local knowledge & track record of coastal
forecasting.

“... and the resulting sophisticated coastal flood
warning systems, a first in lreland’.

> lrish Water

Operational January 2014, IW roles in flood risk
management “contingent on infrastructural deficit”

Foul Sewerage/ Combined Drainage & Sewerage.

> DCC Internal restructuring
Drainage merger with Roads & Traffic; beneficial:
o Eliminate traditional drainage/roads design tension;
o Increased resources for flood monitoring.
o Traffic control as Crisis Management Centre.

New Traffic Control Room

N



Nt Sigos - Caormmnrity Resilienes & Aclzigiciijon

Changing conditions
»flood types & intensities
»climate change generally
»societal needs
»need to maximise Natural Capital etc.,

are driving a paradigm shift recognised
in various EU initiatives including:

> Interreg IVB - SIC adapt!
Need to amalgamate multiple Action Fields

»DG CLIMA - EU Cities Adapt.

Close connection between CoRes & Adaptation

and by individual groups & practitioners

e.g.
> CIRIA & MWH
Multi (sector) benefits project.

Community Resilience & Adaptation

» DCC is pursuing a number of initiatives
in CoRes which are intended to:

A. Identify & empower this emerging tier in
Local Governance

B. Link the Quality of Life improvements with
improved Resilience from specific
hazards.



Next Stsos — City Cerlirs SaWeracs Sansans (CCSS)

CCSS currently a strategic drainage
study.

Will be help some pluvial choke points s o \%?
> Improved hydraulic capacity ‘ 18 AN

> Improved structural condition of
conveyance network.

» Mitigate extreme basement flooding

The study approach advocates green
networks.

25
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};\l Appendices

A1 Glossary
A2 Coastal FRM Template
A3 Pluvial FRM Template



Gloss

z\rY

CFRAM Catchment Flood Risk Assessment & Management

CIRIA
CMT
CoP
CoRes
DCC
DEHLG
DFF
DFI
DTI
EUFP
FLAG
FDU
FPS
FRC
FEP
FRM
IPP
IPPA
Iw

LA
LAP

Construction Industry Research & Information Association

Crisis Management Team (City wide)
Code of Practice

Community Resilience (& potential EUFP)
Dublin City Council

Department of Environment Heritage & Local Government

Dublin Flood Forum

Dublin Flood Initiative

Dublin Transport

EU Future Projects Initiative

Flood Assessment Group (Drainage)

Flood Defence Unit (Tide watch & flood watch)

Flood Partnership (Project SAFER)

Interreg IVB project — FloodResilienCity (part of FLAG)
Flood Emergency Plan (a sub plan of the MEP)

Flood Risk Management

Individual Property Protection

Individual Property Protection Assessment

Irish Water

Local Authority

Local Area Plan (subsidiary to City Development Plan)

MEM Major Emergency Management

MEP Major Emergency Plan

MWH  Montgomery Watson Harza (MWH Global)
NOAH Interreg llIB project - NOAH (no acronym)
OoPW Office of Public Works

SaSRaR Streets as Streams Roads as Rivers

SAFER Interreg llIB project - Strategies & Actions for Flood
Emergency Management

S/Cadapt!

Interreg IVB Strategic Initiative Cluster for Adaptation to
the Spatial Impacts of Climate Change

SLA Strategic Learning Alliance
SSA Strategic Support Alliance
SuDs  Sustainable Drainage System
WSUD Water Sensitive Urban Design

AN



STRATEGIES AND ACTIONS
FOR FLOOD EMERGENCY
RISK MANAGEMENT

COASTAL Fleod Risk Management
T B | (o8 floo,,

Planning & Flood

&
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w
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o

Management
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PLUV] Al Flood Risk Management

AVOIDANCE

AWARENESS
ALLEVIATION
ASSISTANCE

STRATEGY & CAPACITY AS

New Tools
YAMETweb

Severity Patterns Risk Maps Dublin Flood Forum
L L T

o Appendlx V3-A:
lt Code of Practice 1
e, SPATIAL PLANNING Appendix V3-B:

Code of Practice 2

ADAPTATIO




