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Disruptive changes to our work

Using current codes and techniques
won’t work

Risks to infrastructure & services
Opportunities

A piecemeal approach will fail

What to do? The challengeiis
overwhelming!
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2. Future
Ready
Checklist
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This document gives busit ervironment professionals a simple,
practical checklist of 40 key trends which could affect the
robustness and wability of development in the United Kingdom
by 2030.

The document accompanies The Buslt Environment in 2030 -
awhite paper produced by WSP, and other partners in Business
in the Community’s Future Insights project.

We know, of course, that some of our forecasts wall prove wrong,
and other trends will emerge that we don't know aboot today
- that is the challenge of forecast However the issues and the
case studies we've included from across our industry, show
both the ocpportursty for business leaders and how - together
- our industry can respond to create a built ereronment ready
for the future.

HOW TO USE THIS CHECKLIST

1. Work through the checldist with your design team to
review how Future Ready your designs are. Which areas are
maost important?

2. identify whether there are design changes you could include now which could make your scheme more

ready
3. Track the actions and leaders for each using the checklist

Desgn Uife

When will the project be complete?

What is the overall design life? Years
What are the design lives of key work packages® Years
) 2 Years
2 Years
3 Years
& Years

1. DEMOGRAPHY

A lerger, oider populstion More cannected but loneily
Relevance
(High/Mediumy Action Teken

Low/None)
11 UK population is forecast to grow from 63m in 2004 V
to 74m in 2039
12 By mid-2039, more than 1in 12 of the population is \/
projected to be aged 30 or over’
13 One person households are the largest area of
qwmbmmeumcdmmdo V
14 Homeworking online shopping and the decline of
the pub means there's less reason or need to get out of V
the house.
1.3 Technology lets people ‘work” everywhere, not just V
the office.
2. CLIMATE CHANGE

Wetter Longer dry spells
Hotter nae
Relevance
(High/Medium/ Action Taken

llllwdlra'nrvmhcawly causing local surface water and
rwver floodi 10656 heaviar from 1390 by 2000/33, 209
haader by ’ESNZOWMD\W 2080/215*

22 Dryer summers, causing droughts and ground
shrinkage.

2.3 Local watertable changes could mean that soskaways
don't work as designed

24 Clobal sea levels could be between 12 and 76 cm
higher than today by the end of the century

2.3 Peak temperatures in towns and cities could be up to
¢"c hotter than today by 2030

2.0 Fewer very cold days.

2.7 Peak gusts could be stranger, aithough long range
projections are not categonc.

2.8 'Multi hazard events could become moare frequent
[storms Dringing wind. rain and flooding)

<<<<<<<<§

* ¢ herpa e ore Do Uk Decpepoguiticnandcommutidy) poparotionasamypration Poguotosproyec nonsg bateeny,

aotorapopwotiarpicgec e CLS- 020
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3. Future Ready
Innovation labs

future dewelopament

Northern subway retsined
(Stepped access enly)

New entrance to Old Strect station

Existing adverbising structure retaned - /

New loading bay o iy ﬂ

Bus stop relocated

Right tum into City %

Southern subway reburlt
[Seepped scenss only

i

Workshop 1: How could we make a road scheme like Old Street Roundabout
more future ready? Participants’ suggestions-pagel

Movement

Iy

/

Disability access

Elevated passages for
pedestrian and cycles to
cross traffic.

Flying car facilities
Priority for pedestrians
Pedestrian modelling tests

Smart signals to reduce
standing time. variable red /
green timing

Lanes for less able people

Cycle routes safe enough for
children

More emphasis on cycling,
fully segregated cycle lanes.
Also likely that cyclists will
cut across the pedestrian
space if convenient

Give priority to public
transport and bikes. etc. ie.
limit use by private vehicles.

Make it easy for all kind of
bikes to get around

Bicycle storage

Integrated rooftop PV cells to -

charge electric bikes peoints
. O .
P Sagregaty

..,./‘ - -

East s
(Stepp

Separate cycle sig

f - |

Segregoated cycle lane

—

— Electric bike charging

—_ e-bike availability in ‘Boris
bikes’. ability to hire pedal
only or electrically assisted
Shared cycle paths through

— Sharing private bicycles

Activity

4G Football 5-a-side on top
of the Clerestory structure

— Boules
— Cafe in the area
—_ Charging points

— Include space for recreation
@.g. a skating rink in winter

— Co-working space

— Drone delivery or collection
facility

events space —

Mini stage areas for street
performers

MNeed a big screen opposite
the tiered seating

Outdoor evening cinema or
stage to attract people at
night

Cutdoor gym

Cutdoor sport facilities street
furniture

Park with café in the middle? —
Recreation space?

Recreational facilities like
table tennis or air hockey

Public toilet facilities

Shower/changingflocker
facilities for active travellers
Le. cycle, run, walk

Better interchange betweaen
buses and tube or other
modes of transport

Sponsored seat names

Connectivity

5C access

Electric charging points,
WiFi. Big screen TV for
seating area

Free WiFi

Charging peints iPhone etc.
Wifi charging points.

USE charging points
powered by static bicycles

Communication facilities like
WiFi access?

Informational city. Screens
showing data like pellution
levels, temperature, noise..

Workshop 2: Taking account of the constraints, how could we make Old
Street Roundabout more future ready? Here are participants’ suggestions

— &G Football 5-a-side pitchon  —
top of the Clerestory
Structure

completely segregated bi-
directional cycle lanes to —
save on space

Connectivity -

— Wik and charging points
located within and around
the seating areas

—  Acoustic screens attempting
to separate traffic from
public as much as possible

Community
—  Combat loneliness with free ™
hugs station

contact local community
groups

Environment -
— Ensure planting is interesting
all year and easy to maintain

— More green and trees in front
of the sloped seating area to
give stress relieving effect to
people sitting. Also use clear
acoustic screens

—  More planting in seating area

Maore green areas for shade

and water retention. A water
source like a fountain or

similar for cooling of air —

More green spaces and more
water

Energy

how rigid each constraint
has to be

weight and easy to install

Value

Strengthening works to the
station?

—  Get sponsorship for future
technologies

— request more money?

Flexibility

Put a roof on the seating
area. For use all year round

Reduce access to vehicular
traffic.

Suggest relaxing LU
standards but not to
compromise safety.

Safety

Replace bollards with
security planters

Trees as traffic barriers
(counter terrorism)

Trees to replace bollards

Consider how uses of all
buildings and public realm
areas could change

LU seem to be actively
discouraging innovative
thinking or new technology

50 worth exploring in turn —

Focus on renewable energy
generation measures - PV
roof panels, piezoelectric
footways, wind? - & sell back
to grid

Put a green roof or solar cells
on all buildings

Solar powered street lighting

Solar roadways. solar panels
in the pavement

Use of helical wind turbines.
Utilising wind turbulence
from surrounding multi-story
structures.

Safety

Electric vehicle charging had
other funding streams,
likewise electric bikes

feed in tariffs from PV to
provide income to offset
budget restraints

FRP strengthening - light

—_ Reuse of existing materials
where possible

Sponsored seat branding

Sustainable materials for
paving - recycled
stone/plastic etc.

T look for future ready
funding streams -
monopolize the drone
market in Lendon?

—  There are other roof options
like "Olivine” that are
lightweight, sustainable and
carbon reducing.

— Use lightweight materials
over existing structures

— Focus on other areas of the
UK. not just London

—  in-situ carriageway recycling



4. Future Ready R&D

Q L

Gain a wider and Engage technical Engage clients
deeper evidence staff in cutting- and partners in
base for strategy edge projects research

SO ®

Exchange R&D Promote WSP as a
benefits across global hub for
WS I ) global operations technical excellence

@




Chris Gibney

Business Development Director
christopher.gibney@wsp.com
07796337662
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Decarbonising transport has a large role in meeting
the Covernment's fifth carbon budget by 2030
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Percentage population change in by age groups,
mid-2016 to mid-2026 (Note Scotland to 2041)
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Growth in disclosed funding for top ride
sharing companies in millions

n
o
[ |

s

o

X
[

Uber mDidiChuxing © Lyft mGrab

0
o
o

Belief that “"Companies should prioritise human employment
over automation.”

"How strongly do you agree or disagree with the
following statements?™ Companies should prioritise
employing humans over robots/automated services even
if it means they have to charge higher prices

“E §® gEEE =EEE]

6054
40%0
2094
0%4

& %‘*+ f'qﬁcﬂ’
.i'\

Dﬁ" ﬁ Yy

€&, ,_,@

rd
m Agree stronghy m Agres

Meitheragree nor disagree m Disagree

m Disagree strongly
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UK Gas Price Projection
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Medium
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TARMAC

A CRH COMPANY

Road Resilience Readiness - A

Contractor’s View
CIHT — Transport Sect; Resmence |n a Changing

World

Mark Ellerington — 11 April 2019

Building our future



We are

proud
ambitious
collaborative

Be resilient, how?
« Asset Management
» Effective Delivery

Circular Economy

Tarmac. Building our future




Resilience Model?

m | Social Value

| e

RESILIENCE

Tarmac. Building our future 17/04/2019 3 c



Strategic Resilience through Asset Management

A SHARED CHALLENGE

Under Investment Maintenance Backlog Budget Cut Priorities
Self-assessment Network Data Interpretation and
Recommendation

Tarmac. Building our future 17/04/2019 4 c



Strategic Resilience through Asset Management

RISK BASED DETERIORATION
MOOELLING, USING PROBABILITY
AND RSEGRESSION ANALYSIS

MAKE DATA KING

Good data must underpin any approach
to effective asset management.

With improved knowledge you can make
evidence based decisions.

HIGHWAY VIEW

VISUAL CONDITION SURVEY BASLD ON
HD IMAGING, DELIVERING A CONDITION
MAP AND ENVIRONMENTAL VIEW

NETWORK CONDITION IN HD

Tarmac. Building our future 17/04/2019 5



Strategic Resilience through Asset Management
SELECT THE RIGHT PARTNERS

Articulate visually to members and the public
Supports funding submissions including Band 3 status (o/s London)

Technology moving quickly to provide affordable survey and asset
grading solutions...

SCANNER...limited shelf-life?

SXSW - https://youtu.be/LdmzO6jzuk4
Savannah - https://youtu.be/xr3J020g0oVk
Detroit — https://youtu.be/oTg4D3rDPGw
CEO - https://lyoutu.be/6|K7U2E1lio

Tarmac. Building our future 17/04/2019

. C


https://youtu.be/LdmzQ6jzuk4
https://youtu.be/xr3JQ2ogoVk
https://youtu.be/oTg4D3rDPGw
https://youtu.be/6jK7U2E1Iio

Tactical Resilience through Effective Delivery

TARMAC

A CRH COMPANY

PAVING THE WAY FOR AUTOMATION
-

—

Even first pass
temperature

‘Fermanent on
demand laying and
compaction records

Installation quality
4 data including
temperature, weather

conditions Realtime workflow

oflive, requested
and completed
jobs

Tarmac. Building our future 17/04/2019 7 c



Tactical Resilience through Effective Delivery

Pre planning

plant and @ @ Logistic

outputs t l Optimisation

Automated %

measurement
and cost capture

Resource

& P Allocation

Live paving data capture
and monitoring

Tarmac. Building our future 17/04/2019



Tactical Resilience through Effective Delivery

ENHANCED SAFETY, QUALITY AND PERFORMANCE THROUGH
SYSTEMISATION

Resource
allocation
and link to

Timesheet /
Cost Sheet /
Daily
records to
reduce
paperwork

Live laying
data for
supervisor
to monitor
progress

Tarmac. Building our future

Live
delivery
tracking
via EPOD
interface
direct into
BPO
cockpit

Reconciliat

ion for laid
volume
VEersus
target
volume

Instant data
records
from
previous
days’
activities
including
site photos
and BIM
data

17/04/2019




Future Resilience through creating a Circular

Economy

Stage 1

» Consider the
imperative for

change
(Aug-Sep ‘16)

Stage 2 Stage 3

* 3a (Nov-Dec “16) Review and
rank longlist

* 3b (Jan-Mar ‘17) Initial
appraisal of ‘long shortlist’

* 3c (Mar-May ‘17) Test the
business case for the shortlist.

« Develop a
long/short list
of possibilities
(Oct-Nov “16)

R -}
ECONOMY
STRATEGY

rurenr-
s

« Steering Group led process to consider Circular Economy business

opportunities

Stage 4

» Agree next steps
and
implementation
plan
(June/July “17)

* 6 key opportunities identified and tested against key ‘assumptions for

success’

« Clear accountability, time and governance is now necessary to deliver these

projects

Tarmac. Building our future

17/04/2019
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Future Resilience through creating a Circular
Economy -

Growing Rise of the Urbanisation & Technology &
population middle class intensification digitisation
— Apple iPhones Sold
)
billion
2030 .

Increasing demand for resources

Peak oil & critical R .Politic';gl
Raw materials esource use instability

.- & . < g ¢
N0 A\ B
/’ - ‘

If the world consumed
resources at the rate we do in
the UK we would need 3 planets

Tarmac. Building our future 17/04/2019



Future Resilience through creating a Circular
Economy - The Need

Reducing -
cost & ‘.M Managing
gaining '*‘—-% increasing
planning cosT regulation
consents
o { q!z‘ Driving
Winning . ' & Iy innovation
more i E- through
business H LP collaboration

“If it wasn’t for Tarmac, we couldn’t have got to where we are today.”

“Cat® Remanufactured Parts — “The core challenge for the global

“Closed loop innovation is going
same as new performance at economy is to decouple economic growth

to drive the next generation of

fraction of cost with reduced from resource constraints.”
environmental impact.”

business growth.”

Sir lan Cheshire, Kingfisher Caterpillar Peter Lacy, Accenture

Tarmac. Building our future 17/04/2019



Future Resilience through creating a Circular
Economy -

* Design for longevity
* Design for service

* Design for reuse in
manufacture

* Design for material
recovery

Ofg,
25N FOR 4 CircuLAR ECONOMY

Tarmac. Building our future 17/04/2019



Future Resilience through creating a Circular
Economy - Lots of Opportunity

Six opportunities shortlisted from a longlist of 50+

Consider the impacts Opportunity Business Unit
of products over

their entire lifecycle

Long-life road specifications and service models Contracting
Maintenance .. . .
and fetal Evtraction Retaining RAP within Tarmac through data sharing & ASA L&R
recycling or coordination ’
reuse
Circular Economy demonstration with Water co. Business Development
Glass-based lightweight aggregate TBP
Performance Production and
in use t t . . :
- “ Reduced material concrete solutions Readymix
Modular foundations for buildings and structures Construction Solutions

Tarmac. Building our future 17/04/2019 14 c



Future Resilience through creating a Circular
Economy - Highways Specific

Routine Maintenance

v’ Early intervention
with better data
capture, investigation

v' Using smartphones
to detect potholes

v BIM, GIS and GPS
to record laying Maintenance
conditions and final

v Re-use of planings, e
prioritising PSV65+ i

Performance
in use

Contract Delivery

v' Higher precision service, producing
longer lasting surfacing

v Data driven for predictive
maintenance

v' On-site material reuse

v' Stock management, reusing highway
components across sites

Tarmac. Building our future

Consider the impacts
of products over
their entire lifecycle

Extraction

Production and
transport

Pavement and Material Design
v' Long life solutions (Ultigrip,

Ultilayer) backed by
guarantees
v' Low waste designs (Ultifoam,

concrete milling)
v' Combined uses — making the
most of road surfaces

Re-Purposing

v Reduced reliance on
scarce virgin
materials

v Increased use of
RAP in base, binder
and wearing courses

Integrated Service Model

v' Use of rail heads and
marine wharfs

v' Collaborative
arrangements with
competitors

v’ Best-in-class fleet — FORS
Gold, electric, etc.

17/04/2019

15



Future Resilience through creating a Circular
Economy - Highways Examples

UltiFoam - nttps://mww.youtube.com/watch?v=tTNVQj2mshc pr

UltiPatch SiteMix - https://www.youtube.com/watch?v=dugUw6clYIM

UltiFastPath - https://www.youtube.com/watch?v=iDgQd2HIOHU

Tarmac. Building our future 17/04/2019 16 c


https://www.youtube.com/watch?v=tTNVQj2msbc
https://www.youtube.com/watch?v=duqUw6cIYlM
https://www.youtube.com/watch?v=iDgQd2HlOHU
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Hertfordshire County Council

Network Resilience Strategy
* Why is it important?

* What are the potential issues?
* What are we doing?
* What are we considering?

What are others doing?

Hertfordshire Highways Service
Moving Hertfordshire Forward

Network Resilience Strategy
2018

www.hertfordshire.gov.uk

Hertfordshire



Why Is it important?

* Social and economic well-being
* Access to key faclilities and services
— Emergency services
— Transport interchanges
— Ultilities
* DfT Incentive Funding/WMHI CoP/LTP4/TMA

T

www.hertfordshire.gov.uk Hertfordshire



What are the potentlal |ssues’7

www.hertfordshire.gov.uk Hertfordshire



What can we do?

Strategic Goals

We respond efficiently and effectively to unplanned events

We plan and coordinate works on the network

We adopt Asset Management principles to plan and deliver effective
maintenance regimes

We continue to improve the resilience of existing assets

We ensure that new infrastructure is designed and built to be resilient

www.hertfordshire.gov.uk Hertfordshire



Hertfordshire's
Resilient Highway Network ‘ |
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Responses to unplanned events

What we do already:

* We have the ITCC/Incident management Protocol/Defect
Management Approach/Critical Asset Inspections

Development Initiatives:

* We will review our inspection regimes for un-tensioned safety
barriers

T

www.hertfordshire.gov.uk Hertfordshire



Plan and Coordinate Works on the Network

What we do already:

* Network Management Strategy/Network Hierarchy/Traffic
Sensitive Network/Works Permitting and Licencing/Winter
Service Plan...

Development Initiatives:
* ‘Workathon’ approach on critical parts of the network
* Review of Network Hierarchy

T

www.hertfordshire.gov.uk Hertfordshire



* ‘Workathon’ approach at strategic intersections
* Model the impacts of worse case scenarios using COMET
* Coordinate works within a single window

* Highways England, Utilities, Highway Authority — all asset
owners

T

www.hertfordshire.gov.uk Hertfordshire



Berrygrove I\/I1J5/A41/A4008

See travel times, traffic and nearby plac

* Averaged flows ’

Berrygroveillodge BB

* M1 -1147,000

~ A41 35,000

e A4008 =31 000

www.hertfordshire.gov.uk Hertfordshire
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Adopt AM Principles to plan and deliver effective
maintenance regimes
What we do already:

* Pavement Management Strategy/Cyclical gully cleansing
programme/Local Flood Risk Management Strategy

Development Initiatives:
* Proactive tree management

T

www.hertfordshire.gov.uk Hertfordshire



Improve existing assets

What we do already:
* Sign de-cluttering
Development Initiatives:

T

www.hertfordshire.gov.uk Hertfordshire



Narrow Verge/Central Reserve hardening. Concrete
VRS

-

www.hertfordshire.gov.uk Hertfordshire



Reducing maintenance requirements - Larger
gullies

www.hertfordshire.gov.uk Hertfordshire



Drainage Asset Inventory
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VMS Signs — review locations

www.hertfordshire.gov.uk Hertfordshire



More durable road markings/studs
London Colney Rbt 2011

-

www.hertfordshire.gov.uk Hertfordshire



London Colney Rbt 2012

www.hertfordshire.gov.uk



London Colney Rbt 2016

-

www.hertfordshire.gov.uk Hertfordshire



The Plough Rbt 2008

www.hertfordshire.gov.uk Hertfordshire



The Plough Rbt 2009

Oct 2009

www.hertfordshire.gov.uk Hertfordshire



The Plough Rbt 2012

www.hertfordshire.gov.uk Hertfordshire



The Plough Rbt 2014

www.hertfordshire.gov.uk Hertfordshire



The Plough Rbt 2017

www.hertfordshire.gov.uk Hertfordshire



* Cross-over points on dual carriageways
* Slow growing grass species

* Self cleansing sign faces

* |Installing spare ducts during major works

T

www.hertfordshire.gov.uk Hertfordshire



Ensuring new Iinfrastructure is designed to be
resilient

What we do already:

* Roads in Herts Design Guide/Asset Inventory
Development Initiatives:

 Utilities plant placed in verges

* Review of Roads in Herts to incorporate lessons learnt from
Major Projects schemes

T

www.hertfordshire.gov.uk Hertfordshire



Other Approaches ™S\ Transport for

- 4 West Midlands

* Strategic role in formulating transport strategy and policy for the
West Midlands, delivering an integrated transport system,
Incorporating strategic highways, freight, rail, bus and rapid
transit networks

T

www.hertfordshire.gov.uk Hertfordshire



\ ransport for
“ Transport f
et West Midlands

* Network Resilience

—Manage congestion and keep West Midlands moving
— Congestion Management Plan

—Key Route Network part of an integrated transport
system

—Encourage users to re-time, re-mode and re-route
journeys to avoid disruption

www.hertfordshire.gov.uk Hertfordshire



‘ ‘ Transport for
- 4 West Midlands

Congestion Management Plan
* Improve capacity — both road and public transport
* Improve efficiency — more reliable

* Manage demand — encouraging users to plan ahead, change
journeys

Hertfordshire

www.hertfordshire.gov.uk



WEBC — Resilient Metwork LEWVEL 2 Process

Monitor Network Resilience ) Identify Resilience issue or N Review Resilient Route
performance change factors
T Resilient Network process i
l.__lpdate Flesfllent Netw-urI:: : Approve and adopt resilient Asser:s_and test route
Register & Maintenance regime route change resilience change

The development of a resilient network strategy will
identify the critical highway network, focusing on risk
management with networks defined, and aligning
strategic maintenance in the areas of winter maintenance,
highway drainage and carriageway maintenance. A sister
document, the WBC Flood Strategy, focuses on flood
management in the borough.

S5 \WOKINGHAM

BOROUGH COUNCIL

-

www.hertfordshire.gov.uk Hertfordshire



thank you

T
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NetworkRail
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Building a

T railway fit for TR

the future

CIHT — Transport sector resilience in a changing world

David Quincey
11t April 2019



NetworkRail

Flooding ———
and

erosion
Dawlish 2014

Bridge Scour %
Lamington Viaduct Feb 2016 e

* February 2014

* Rail access to South West
England blocked for two
months

 Capital cost at least £63 and
disruption payments of £28m.

» Cost to Cornwall’'s economy?
Estimates range from

® £1m/day - £1bn in total?

Wave damage at Shaﬁéspeak;j‘ _
Beach Folkestone Dée 2015}




Wind, heavy
rain and
lightning

Lightning damages electrical
equipment

gy -

NetworkRail
v

4

Watford 2016

» September 2016
 Landslide caused by runoff
from 31 party land blocks

Watford Tunnel

* One train was derailed and
then struck a glancing blow"
by passing train.

 Both trains were damaged,
but none.

384 people, no serious
injuries.



Temperatures
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NetworkRail

s

Heatwave 2018

X2 TS

a0 o -

* The 2018 heatwave caused
an overall 40-50% increase in
asset failure rates

* In April — June this was as
high as 80%

* PPM fell by 4.2% due to asset
failures and heat speeds

» Heat-related disruption
payments were over £35-40m

+ Service affecting failures
forecast to be ~4% worse
than target for year.



: NetworkRail
Current weather impact on performance T

2-3% performance drop on adverse weather days

95%

90% = —
85%
80%
75%

70%

Public Performance Measure (PPM)

- Normal
65% Adverse
— Extreme

60%
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NetworkRail

Schedule 8 Delay Minutes 2006 - 2019
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Understanding the risks

NetworkRail

s

Weather impact data collected
12 year data set of Schedule 8 data

=
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Red - incident fat Analysis of failure curves for assets
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Diurnal Cycle >13 >14 >14
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3 Hour Rainfall
(mm)

Daily Rainfall
(mm)

15 day Rainfall
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Hourly Max Wind Gust
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NetworkRail

Future impacts ——

Summer and winter temperatures will rise

Total rainfall will stay similar, but summer
decreases and winter increases

Storm frequency and intensity will increase
Wind and lightning will show increases
Sea level will rise

Change in temperature of the warmest
mmmmmm day, medium emissions scenario
90% probability 2080

Change in precipitation on the wettest day
of winter medium emissions scenario 90%
probability 2080

The challenges for Network Rail will increase

Without an appropriate response so will the . ' .
impacts . . T —
, (a) Highlat NA - winter count series . ‘,h) Highlat NA - winter mean intensity series . i / .

30 40 50 60 70 80
| 1 1 | 1

T T T T T T T > 5 T T T T T T T
1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000



NetworkRail

WRCCA Strategic Objectives T

Infrastructure able to Rapid recovery from the
A rallway that IS ‘;rjittl:}l?gﬂ:;jattt;z:rzgﬁgittgns LTtprée]ﬁffz%Lzﬂr: ree and
safe and more \ |
resilient to the |
effects of

Financial savings through
reduced compensation
payments and repair costs

Improved performance and
safety during adverse and
extreme weather conditions

weather, now and
In the future

Enhanced reputation and
trust in the railway’s ability to
manage weather events.




NetworkRail

Pillars of Resilience |

Governance and accountability

Region/Route and other stakeholder engagement, share lessons & best practice

Integrate climate change || Action and Investment Analysis and reporting Streamline operational
Into business as usual Long term climate change || Common understanding of || Weather management
Embed climate change strategy, risk assessment current and future weather || Enhance co-ordinated
into policies, procedures and action plans created risks, impacts on the railway|| preparation for, response
and standards including by/with Routes and Assets || system, existing and future || to and recovery from
asset policies and to support climate vulnerability, and the seasonal and extreme
standards, project resilience and strategic economics and benefits of || weather events
planning (e.g. GRIP) etc business planning and different resilience levels.

investment

Track progress & performance

10



WRCCA CP5 activities

Integrate climate
change into business
as usual

* GRIP - Climate Risk
Assessment Guidance
(linked to ESR)

» Agree plan to integrate
CC into Asset policies
and standards

» Sustainable
Procurement

* Investment Process
(developing)

Strategic Action and
Investment

« WRCCA Strategy
(2017)

» Update Route WRCCA
Plans

* Enhanced engagement
with Government and
Regulators

* ERR Update

Analysis and Reporting

* Define CP6 analysis
requirements

* Periodic reporting of
Sch8 and PPM

 Asset sensitivities and
thresholds

* Flood risk and
adaptation cost

 TRaCCA

* Climate change
projections analysis

NetworkRail
-l‘

11

Streamline operational
weather management

* Update NR/L2/0OPS/021
and modules managing
assets in adverse and
extreme weather

« Seasonal planning audit

» Seasonal reviews
(working best for
Autumn via AWG)

* Business Continuity
Management



WRCCA in CPG6

Integrate climate change
into business as usual

» CC Projections and
Frequencies Guidance (incl
update to UKCP18))

» Update Asset policies and
standards

* Pilot Projects to support
GRIP climate risk
assessment process

« Additional activities as
identified by business

Strategic Action and
Investment

Clear, robust plans for
resilience improvements
(Routes and Assets)
Implement action plans for
CP6
Long term WRCCA strategy
(incl Govt’s expected level
of service)
Embed climate change
within SBPs in CP7 and
beyond

Analysis and Reporting

R&D Projects: WRCCA
Vulnerability and
Prioritisation and Real Cost
of WRCCA

Understand
interdependencies within
NR and wider UK
infrastructure systems
Resilience metrics
Adaptation Report to Defra
2021

NetworkRail

Streamline operational
weather management
Expand NTF Adhesion

Working Group to all
seasons

Audit of Seasonal
Preparedness

Activities as identified in
collaboration with
Operational Weather
Management Team and
business

BC Plans for more critical
assets

12



WORLD ROAD
__ ASSOCIATION
" MONDIALE

L\ DELAROUTE

CIHT Resilience Seminar

11t April 2019

Disaster Management: An International Perspective
Current PIARC work on managing disasters and

disaster information (TCE.3)

James ELLIOTT
(Leader of WG1)

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation




WORLD ROAD
MONDIALE

DE LA ROUTE Contents

AIPCR | PIARC

e Disaster management context * Synthesis of findings from:

 Work of the TCE3 committee — International survey

* Disaster management research — Case studies

scope
— Disaster information management

e Early conclusions

— Disaster management with the
public

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation



WORLD ROAD
MONDIALE

Disaster can be defined as “a crisis Enrico Quarantelli

oelArole Disaster management context

situation that far exceeds the (1924 to 2017) s
Capa bilities” - Quara nte”i; 1985 * Carried out pioneering work in dig';psxter
* Disasters cause wide spread damage which far sociology

exceed an organisation’s ability to recover * Founded the US Disaster Research Center

* Disaster management can therefore be
explained a series of activities and techniques
to try to improve an organisation’s or society’s
capability. .

(DRC)
The DRC has generated important social and
behavioural science research on disaster

The DRC holds decades of qualitative and
guantitative research data, and a library of
more than 70,000 publications

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation




WORLD ROAD
ASSOCIATION
MONDIALE

History of PIARC risk & resilience research

AIPCR\ PIARC

GE, MAN-MADEDIS
ECURITY THREATS
e .5 Managing Operaionl Bk

Technical Committ

2008-2011 cycle 2008-2011 cycle 2012-205 cycle

* Identified the strategies for « |dentified the factors «  Provided advice for
reducing and mitigating affecting social reaction management of emergency
risks from natural and man- to risks in road related situations and coordination
made disasters and security activities between different authorities
threats * Included combined and large
hazards

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation



WORLD ROAD . o
MONDIALE Current risk & resilience

DE LA ROUTE
work of the TCE.3 committee

AIPCR | PIARC

Current “Disaster Management” TCE.3 Working Groups:
has focussed on: « 1 - Disaster Information Management
* Two key areas of current disaster management — Information management
activities — Disaster management with the public
* Collecting best practice case studies 2 -Management of Major Disasters
* |dentifying management techniques to — Road authority vulnerability
mitigate disasters — Disaster monitoring
* Sharing knowledge with developing road — Emergency operations

organisations — Education and training

*  Web Manual on Disaster Management

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation
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__—ASSOCIATION

MONDIALE

R LAROUTE Next steps

Report Dissemination

prepad ration and * 26th World Road Congress in Abu
publication Dhabi 6 to 10 October 2019

* Report to be _ —
published by PIARC T
in Q1 2019

*  Online Disaster
Management
manual

* Seventh TCE3
committee meeting
(joint with AASHTO)
in San Diego 7-10 T blished
May 2019 soon

ARE YOU A RESEARCHER,
A STUDENT ORA
PROFESSIONAL?

This manual has been developed by cooperation with the World Road Association (PIARC) and it provides advice:

on how risk and disaster management techniques may be used to support a more efficient approach to tackle with

disaster - road * most valuable assets, and on the implementation and

continuous of road i ‘s disaster

the de with disaster and risk as matter of fact manuals from several

countries, documents, websites and materials are referenced. The manual also contains case studies of successful  ©

practices to document the lesson learned and experience gained in implementing disaster and risk management. s

There are many reasons why the appropriate level of risk and disaster management practice varies among road
GIVE US YOUR FEEDBACK!

organizations, or within a road organization, as road Risk and Disaster Management, practices consolidate.

Therefore, this manual is aimed at national and local road organizations, regardless to organization disaster

eagement competency (maturity level), and at all of those involved in managing highway and road infrastructure,

ding senior decision makers, asset managers and practitioners. The manual is not intended to replace

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation
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>—~ASSOCIATION
©  MONDIALE
. DELAROUTE

iAol Disaster management research scope

Management Techniques

Part 1 Part 2
“Disaster Information Management”| “Management of Major Disasters”

/—\ /ﬁ
S Public Vulnerability
Mitigation Education [
and Measures
11
Respond
Preparedness T - Manu_al_s Warning Systems
. and Trainings
Sharing N
2 inati Emergenc
Management Coordination ey
Response and Operations
Cooperatlon (Road closure, Evacuation)
Recovery Innovative Technologies
\_

_ - o
Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation




WORLD ROAD
ASSOCIATION
MONDIALE

betARoUTE  Part 1: Disaster information management

Information management in road
organisations has considered:

e Communication structures INFORMATION
MANAGEMENT

Process

Collection

* Gathering information (Social network, ITV,
etc.)

* Sharing information (mass media, web media, >reparedness
social network)

on D R R
MA ENT
n

e Roads Users Information and Technical

Pre
Information i

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation




WORLD ROAD

MONDIALE
DE LA ROUTE

AIPCR | PIARC

Disaster management with the
public has considered:

How emergency response systems behave in a
timeline

Collecting practical examples of
communication problems, how data is
collected and shared, use of social networking
and data technology management

Recommendations for managing road
information during disasters

Part 1: Disaster management with the

public

Public Disaster
System Engagement Management
Performance
<_:| Effectreduction
Q1 — '! ,,,,,
] d
] ,,/
7’
Q- i -~ Recovery
Impact t: //
Q, - Reduction Ls
t1 tz ts T|me

Disaster management system
performance curve

* Public engagement plays a small but important

part during the disaster timeline

» Effective public engagement reduces the
impact and effect on system performance

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation




WORLD ROAD

DE LA ROUTE

AIPCR| PIARC

Disaster timeline used to document
information management survey
data

e 19 responses from 11 countries

* Data on communication structure,
communication planning, actions before public
announcements, emergency information for
public announcements, standardized forms
(SitReps)

* Data on collection and use of public and
technical information

MONDIALE International disaster
management survey

Australia Austria Chile Czech Republic
=F N s .
- ' -
Denmark Dominican Hungary Japan
Republic
B | = S
= A L
Mexico USA UK
Acceptance Gathering Information
Evaluate personal Organize teams Collecting
situation to start actions information
Process
First information )
e Public
Announcement

Timeline

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation
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International survey findings

Survey findings:
* Processing & dissemination of public L e | [
information and technical information varies
. Publicinformation office serves as the Publicinformation and technical
o Emergency management Centres typlca”y aCt liaison between technicaland public information disseminate separately
as disaster information hUbS information considering their functions.
4/12 countries 8/12 countries

* Technical information is typically processed by
engineering teams

[ |

* Public and technical information is not always S—
5 . Management Center ;
coordinated by a single management centre. ‘ Impact Analysis

. . Road
* Independent use of public and technical Operation || COM™:
. 0 . Management
information can cause subsequent issues. Center | Center ﬁ Appropriate

Response

Communication ‘
Other Organizations

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation
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&FAUE . International survey findings

SR

Survey findings continued...

. . . . . Recovery Response
* Public information is very important to cesponse | Ve Y A
Mng. 3 g : Mng.

response management. Technical information
is very important in recovery management
o e

o Treating pu blic & technical information Public Information Technical Information
separately is effective for single mode disasters Single Mode Disaster
but not multiple (simultaneous or consecutive)
mode disasters such as earthquakes and
tsunamis, land slides and debris dams, and
also heavy rain and floods.

Recovery Recovery

Mng. Mng.

Response
Mng.

Response
Mng. R y

| — | m—
Public Information Technical Information

Multiple Mode Disaster

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation
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bELAROUTE . International survey findings

M M M Commur.".cation AUT AUS CHL UK us JPN
Disaster communication tools condition
* Countries use a range of communication tools Full condition
depending on the nature of disasters and
impact on normal communications estricted condition
* Loss of communication lines should be
considered in building disaster resilience No communication =2 H v(é’
available (A 4 L
* Countries should prepare for disasters in poor Courier Transceiver _ Satellite phone
Communication enVironmentS 1 # of days needed to restore in coastal area
L
: % ¢
; E-MAIL > P
] . "GO
- & o™
3$' Transceiver o

Satellite phone
Information tool restoration speed

Communication recovery from 2011 East Japan
earthquake and tsunami.

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation



WORLD ROAD
a—\OO0CIATION
~  MONDIALE

AR International survey findings

Key disaster types " HeawyRain18ans,) | Earthquale (15ans) |

* Disasters grouped into Impact Impact
four categories: Heavy
rain; Earthquakes;

Landslides; Flooding orob. -
* Survey responses
(UK
collected data on:
o S

— 1) Facing disasters

_ 2) Disaster Land Slide (13 ans.) Flood (11 ans.)

Impact Impact

management policies RR—
. AUS
— 3) Disaster —
—
management czE
[ b.
methodologies and Pro
practices

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation
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DE LAROUTE

* Protective measures

. Facilityimirovement
* Maintenance D

Harad measures  SO0TT measul (—l—
Information provision
Emergen !rew and stocks

80

* Pre-event road closure
O Assessmen! LAwareness

* Warning & Weather forecast

_Impact reductio

Post-event road closure

* Coordination with others

;)

* Alternate road planning

ect reauction

o
1]
VvV
H eavy R al n . High impact High impact , Low impact Low impact
High Prob. Low Prob. ~ High Prob. Low Prob.

Cooperation and Relationship
* Vulnerable slope improvement

* Assessment ang]omtoring

* Assessmentand Monitoring

@0

* Warning

* Emergency tools and materials * Information provision

Lan dSI id e . High impact D High impact&Lc.?w impact . Low impact

High Prob. Low Prob. ™ High Prob. Low Prob.

vonoialE International survey — countermeasures
to reduce disaster impacts

p

/o Resilient road facilities

Information irovision

. h Post-event r closure
* Public education

* Prioritize emergency response

Cooperation with other agencies

3 Cooperailin ﬁliiisin

* Resource allocation for quick restoration

/» Quick restoration toolsand

materials

 Alternate road planning

Earth q u ake . High impact C] High impact&Low impact . Low impact
High Prob. Low Prob. " High Prob. Low Prob.
* Drainage improvement for * Assessment(Hazard map)

adaptation

. D. . Monitorin.gforCro]ad closure
|

* Information provision

* Quick cleanings

. D * Cooperation & Iiaiso.n
808

Floodln . High impact D High impact , Low impact . e
High Prob. Low Prob. ngh Prob. Low Prob.
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WORLD ROAD

" MONDIALE .
W Case Studies

Echanger conn

aissances et techniques

Chile (2010 earthquake and tsunami)
Dominican Republic (Emergency Operations Centre)

Japan (2016 snowfall response and GIS based
management)

Australia (State Department Coordination Centre
planning and 2017 cyclone Debbie)

USA (2017 California wildfires)

UK (Forth Road Bridge closure and Community
Resilience)

sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation




WORLD ROAD

MONDIALE - Case study: Chile 2010
DE LA ROUTE ]
f Earthquake & tsunami

AIPCR\ PIARC

o

Event facts Road authority learning

* Earthquake magnitude 8.8 followed by * Information flows from the emergency not to
tsunami it

e 525 dead, 2 million homeless, 370 thousand  Communication hierarchy and responsibility is

damaged homes first priority
- * Consider all types of communication gathering

e C(learly establish the procedures and
obligations of each officer

 Adopt formal language to avoid
misunderstandings or lack of communication.
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| Earthquake & tsunami

AIPCR\ PIARC

o

Road authority learning continued

e Establish protocols on the veracity, extent and
content of the information

* Information is key for decision-making. Correct
and pertinent information improves the
effectiveness of decisions

* Higher hierarchical levels tend to request
information to make a decision that must be
made on site and not at headquarters.
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DE LA ROUTE

MONDIALE Case Study: Dominican

AIPCR)\| PIARC °
RepUbIIC COE .’5 CENTRO DE OPERACIONES

DE EMERGENCIAS

iy

Event facts COE Contingency planning

e Last 34 years has seen 16 tropical cyclones (5 .
hurricanes and 11 tropical storms)

e Estimated economic losses from last 6 severe
events approximately US S 2,340 million .

 Emergency Operations Centre established in
2001

Echanger connaissances et techniques sur les routes et le transport routier / Exchange knowledge and techniques on roads and road transportation

Established information flows ‘one version of
truth’ to reduce event impacts and facilitate
real time responses

Information used to coordinate all response
organisations and update politicians to
guarantee efficient and timely operation

Coordination has enhanced management tools
to improve response and rehabilitation.

Key has been maintaining information flow
with all organisations
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T MONDIALE Case study: Japan 2016
- DE LA ROUTE
Snowfall response

AIPCR\ PIARC

Event facts Road authority learning
* Heavy snowfall in Niigata prefecture caused 38 e Common information issued:
hours of road closures, 74 stranded vehicles — Easy to understand

and 50 hours of travel disruption — Useful for all transport modes

e Major impact on economic activities and daily
living

— Real time

_ o — Visual images add confidence
* Information Communication Headquarters

(ICH) convened for disasters including snowfall ICH has strengthened information sharing,

planning, monitoring of snow clearance,
provided information to road users.
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MONDIALE Case study: Japan 2016
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~ Snowfall response

AIPCR| PIARC

Information gathering(Each related organization)

Road authority learning

. ) i Q o
continued Sl
= et i
. . . Weather Live camera / Snow removal Report from a Information on VICS
L] Ce nt ra I I nfo r m a t I 0 n CO | | e Ctl O n information  patrol information information road user (Police)
(road administrator)
. I . . . ’
provided ‘one unified version
Nagaoka National Nagaoka Regional  city government Police i )
1 1 H igh ffi Development Bureau 5 East Japan Highway ka,Mitsuke, nghwaYtrafflc
i M U |t| p | e I nfo r m at I O n O ut | etS Hlé (\:/T:-g “ (Niigata Prefecture) (Nagazaol;eiz;l;\:;ltsuke, Co., Ltd. (kNagaoojaiyl;A)utsu‘e Police
used to reach all users eg FM - N

Information Communication

(Emergency Interrupt

Emergency road Headquarters (ICH) 3 B
Broadcasting), Area email, srotsion sytem Cortralie share Adjust Oiscusions '
webpages, SNS, Cable television () Information provision

* Snowfall information shared keciny e relence

with transport modes including: o
road conditions, snow e | | v =Rl
clearance, accident information, {ac)
etc. :,‘—
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DE LA ROUTE
GIS based management

AIPCR | PIARC

Event facts Road authority learning
* Background from 1997 Kobe earthquake and  Comprehensive disaster information
collapse of bridges, falling bridges management system required to manage
« Unpredicted damage to telecommunication disaster information and support routine road
systems maintenance
* Hanshin expressway (major expressway
network) developed and implemented GIS L i &
based disaster information management Aanagemgnt : N Sop B
system in 2012
Comprehensive GIS SRow
I | Based Information Operation

hManagement

Management System Magagement
nowledge DB Maintenance
Managemett - Management

- Clairm
niormation

NManagemient
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DE LA ROUTE
GIS based management

AIPCR | PIARC

Road authority Iearning * Collection and sharing of basic
disaster information eg customer's

continued injuries, the status of remaining
* Goal was comprehensive GIS vehicles, the damage situation of
data base roads, the situation of employees’

participation, etc.

Earthquake Database monitors disaster event
damage data, ensures efficient investigation,
inspection, emergency restoration
activities at the time of disaster, and
also supports daily road maintenance
management work

Tsunami
inundation
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DE LA ROUTE
SDCC disaster planning

AIPCR | PIARC

Event planning Road authority learning

« Queensland State Disaster Management Plan * Communication with stakeholders needs
(QSDMP) and Crisis Communication Plan clarity of roles and responsibilities of the lead
e State Department Coordination Centre (SDCC) and supporting agenu.es ,
* Need to ensure coordinated, consistent
communication
m T‘”w * Need to protect and manage Government's
=N reputation
* Use key principles for coordinating public
information: empathy, consistency, integrity,
“‘”” "éi.,,,“ collaboration and effectiveness.

atwhole-of-government level
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AIPCR | PIARC

Case study: Australia
SDCC disaster planning

Road authority .

learning continued

e SDCC needs to
consolidate and
coordinate multiple

social media (FTIL), Call Centre,

(push notifications)

QUEENSLAND SECURITY
CABINET COMMITTEE (Q5C)

— Chaired by Premier and DPC
provides secretariat

- Provides forum for leaders

QUEENSLAND DISASTER
MANAGEMENT COMMITTEE (QDMC)

— Chaired by Premier, QPS5 and DPC
provides secretariat

agency information:
— Disaster warnings

— Provides leadership during

Information outlets: TMR website,

QLDTraffic app, Notices to Mariners,
TransLink website, MyTranslink app

and officials to determine policy a disaster event
and strategic guidance in relation

10 3 security incident

— Also responsible for providing
strategic direction about
prevention, preparedness, response

— Emergency alerts

and dealing with

and recovery from disaster events

disasters
Media updates (live

STATE DISASTER STATE DISASTER STATE DISASTER STATE RECOVERY

d 1 I COORDINATION COORDINATION COORDINATOR COORDINATOR
a n S I g n a n g u a ge CENTRE (KEDRON) GROUP (SDCG) — Coordinates disaster — Coordinates recovery
i nte r. p retat i O n fr.o m - i:dpraopnsed by QFES - g[p)i{gn;?;cllls‘fss fr;irélo;;ecoperations operations for QDMC

(commits resources
on behalf of their
agency) and
supports the QDMC

— Commanded by QPS

- Includes the PIC

- Compiles situation
reports for
non-government
agencies and
distributes updates

a media room)

RECOVERY

LEADERSHIP BOARD

SUBCOMMITTEE

— Chaired by DG,
Local Government,
Racing and
Multicultural Affairs,
DPC represented

— Coordinates disaster
recavery activities
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MONDIALE Case study: Australia
DE LA ROUTE

| Cyclone Debbie 2017
Event facts Road authority learning
e Severe Tropical Cyclone (STC) with major * Response considered a success, all
flooding in C and SE Queensland and NE levels of government worked
New South Wales together.

TMR INTERNAL DISRUPTIVE EVENT REPORTING*

« Communication learning — (1) cross-
_ district coordination to staff and
e stakeholders is key, (2) loss of power
or mobile network capacity issues
required VHF radio, (3) industry

SECRETARIAT

STRATEGIC

District Disruptive Event

o] e communication helped to save
S Coordinator mo nogement — operational
] * Provide event monagement odvice -
: harvests from floods
Road Maintenance Contractors . . o .
:j‘ *Report onq;/eu event manogement — ° C ty I d g
ommunity social media usin
speciolist knowledge . - X

= QLDTraffic successful IRSSS

DEMT = Disruptive Event Management Team ‘7 g f};&;‘: i

IMD = Infrastructure Management & Delivery J 2 st |

e 4 '
Reporting and information flow ‘ /
u‘\
J
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@7 MONDIALE Case study: Australia
N\, UF LA ROUTE

9 Cyclone Debbie 2017

Road authority leg rning * Response phase — (1) road clearance
and land slip repairs to allow

3

continued emergency vehicles access to assess
e Preparation phase - districts local community impact, (2)
built situational awareness Recording Asset Damage and
using flood sensors, CCTV, Restoration (RADAR) app collected
disruptive event monitoring GPS data to prove eligibility of
and tools to map high risk disaster recovery works for national
roads and bridges funding, (3) road closure protocols
. with real time travel information (4)

Flood Recovery Road Access Group
(FRRAG) provided permitting and
network access to freight and heavy
vehicles.
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NONDIALE Case study: USA 2017 Wildfires
Social networking (SNS)

AIPCR | PIARC

Event facts Road authority learning

e 2017 Californian wildfires e Caltrans used the speed, frequency and

« 9,000+ fires, >$18b costs, 40+ fatalities simplicity of SNS communications as a key tool

e Caltrans Public Affairs HQ and 12 district Public to inform the public during wildfires
Information Officers (PIOs) provided 24/7 * Because fJf current smart phone techr?ology
information to the public through Facebook, and distribution, well worded posts with
Twitter, YouTube and the Department’s graphics provided greater clarity and accurate
website information to effected populations and first

responders alike.

~ Caltrans Responds to State's Largest Ever Wildfire
- Caltrans News Flash #179

o no Complex is now the single largest wildfire in California’s
history. In this Caltrans News Flash, Public Information ..
1:07 NEW CC
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“MONDIALE Case study: USA 2017 Wildfires

DE LA ROUTE

" Social Networking (SNS)

Road authority Iearning * For example increasing the SNS
footprint includes Google Analytics to

continued monitor information dissemination

* Future developments include and frequency of use. Tracking of post
more safety messaging across viewings allows adjustments to the
several platforms, better use needs of the consumer.
of SNS analytics to track % %;EGZ}I{li:::; S st P

Mott Rd due to a flare up of the #DeltaFire near Gibson Rd. No ETO at this time. Highway 101 mudslide debris

audience preferences, better
implementation approaches |
based on performance

metrics, and enhanced use of ~ FEEEE
mobile technologies. : |

Check out this video of Highway 101
through Montecito completely covered

KSBY @
S January 9 - 90K Vie

;.

Crews are working 12-hour shifts,
replacing guardrail aggressively.

Caltrans District 2 @

$ Happening now, per Caltrans HQ:
EMERGENCY CLOSURE: I-5 is

Michael Anthony Adams
September 13 - 151 Vie

See All
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), DELAROUTE
S Forth Road Bridge Closure

AIPCR)| PIARC

Event facts Road authority learning

* Forth Road Bridge provides a strategic east * Repair and Resource Plan was developed in 48
coast Scotland link with a 22 mile detour if hours (including staff rotas)
closed * Major Event cell created to develop Traffic

* Structural failure led to bridge closure from 3™ Diversion Plan and Communications Strategy
December 2015 to 20™ February 2016 « All actions planned and recorded for future
(partially reopened 23™ December) scrutiny auditing and to capture lessons

learned

TRANSPORT
SCOTLAND

COMHDHAIL ALBA = 3 :
.9 @ 0 -
< M ]
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. DELAROUTE
= Forth Road Bridge Closure

AIPCR)| PIARC

Road authority leg rning * Social media played a key role during
the 3-month closure: 13.5million

continued tweets (33% increase), 4.5million

* ‘Feeding the media machine’ Facebook impressions (64% increase)
was vital to inform all and 1.1million visits to
stakeholders during forthroadbridge.org (178% increase)
mitigation developmentand .« Byjlding and maintaining experienced
bridge repairs all the way to multi-skilled resilience team (with
reopening frequent training and resilience built-

in)

latest news and traffic info follow
@TheForthBridges

©® Queensferry, Scotland

& theforthbridges.org

© Born on 4 September 1964

260 Following  78.5K Followers
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NONDIALE Case study: UK (Northern Ireland)
Community resilience

AIPCR | PIARC

Event facts Road authority learning
* Significant rainfall and flooding in 2012  Aimis to help local communities prepare and
developed by NI Government affecting property, roads and local

A , communities
* Uses existing weather and river level

information to warn and support communities * Communities manage their own local plans

at known flood risk areas to improve flooding and materials to respond quickly and relieve
preparedness pressure on finite resources of emergency

* Multi-agency Regional Community Resilience SEVICES

Group (RCRG) formed in 2013

Regional Community
Resilience Group
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DE LA ROUTE . .
| Community resilience

AIPCR\ PIARC

o

Road authority leg rning * Communication is key - understanding
the limitations of weather warnings and

continued joint responsibilities to deliver local
 Development of communities’ appetite response is vital

to ‘self-help’ has been key. Includes « Newsletters reinforce messages
flood protection to houses, municipal ».

buildings and some road protection. GFW“GMMHE“ mnv* .

e Resiiience Group
Partner Organisations:

Bonne
P The group brings together Multi- Unfortunately, severe weather ——

Agency Partner Organisations events will continue to occur but

& from govemment, utilties and the through good communication, . ol e ]

- voluntary sector to work for and accessible, reliable information and ‘a o &
Regional Communi ity with Communities at Risk of Severe  established practical measures, 4 o
Resilience Group Weather. communities can and have applied "’ P ooalreci® The RCRG Newsletter
self-help measures to reduce

The RCRG aims to provide a impacts and protect property. - northern ireland
forum to facilitate co-ordination, //l:’lﬂ’«m’:hy ,wireJ' =
communication, partnership This newsletter will be used to g — Spring/Summer 2018
working and capacity building on highlight important developments CLICK TO READ...
community resilience issues. The to enhance community resilience, = Housing
group is currently working with provide an opportunity for = Executive
around 26 across to share Mmorey
Northern Ireland ready to inform to the benefit of others and
and resource them and improve highlight key responder contacts
preparedness and community to help readers to Get Weather
resilience measures. Ready!

Ministry
@ of Defence
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@L Early conclusions

Echanger conn

Perception of risk and influence on disaster
management

e Risk-awareness is a key influence on the ability of a
country to prepare for managing disasters

e Similar types of disaster management technologies
are used by all surveyed countries for some counter
measures

 Developing countries can use shared learning to
mitigate impacts including disaster information
planning and disaster management responses
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W Early conclusions

Disaster management with the public

* Road organisations need to not only develop a mitigation
strategy, but use their risk-awareness to develop an
adaptation strategy

* Organisations are increasingly using SNS and ‘self-help’
within local communities to provide more effective
disaster information and improve local resilience

e Effective disaster management engagement with the
public is a key potential strategy for mitigating the effects
of disaster events.
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Contact details

James Elliott (UK) — Work Group Leader
james@elliottassetmanagement.com
+44 7837 319143
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