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@- Delaware Department of

Transportation - Resiliency for a Low
Lying State

Outstanding Accomplishments to Date:

« Strategic Implementation Plan for Climate Change, Sustainability & Resilience for
Transpurtatiun (hitps: www deldot gov/Publications reports/SIP/pdfs/SIP._FINAL_2017-07-28 pdf)

s SR 9 Corridor Study of climate effects on vital infrastructure (ongoing)

e SR 1 Living Shoreline Project jongoing)

Opportunities for Improvement:

1. Continued investigations on the sea level rise effects to the state and coordinating
efforts amongst all stakeholders to accelerate the deployment of effective adaptation
factors and programs through holistic risk and resilience strategic management.

2. Take a holistic approach and determine how the Department of Transportation can
become a leader in the mitigation of greenhouse gas emissions within the
transportation industry through effective programs such as alternative fuel vehicles.

Kilvana Croope, Pl )., ENV SP, Planning Brian Urbanek, P.E., Assistant Director, Maintenance & Operations

Jim Pappas, P.E., Deputy Divecior, Transportation Solutions
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What DOT Resilience
Looks Like in Georgla
What Makes Us Proud

Weather Response @

Planning and preparation for persennel management and deployment, procurement

and storage of materials and equipment, process oversight, collaboration between
offices, districts and individuals and open collaboration with other state agencies and
organizations all have led to dramatically improved response to extreme weather events

Emergency Traffic Control @

Oversight of traffic patterns and management of signal phasing and timing technology
have helped GDOT provide higher levels of traffic management to Georgia citizens,

as evidenced during 2017's 42-day closure of -85 in Atlanta due to a bridge fire and
subsequent collapse of the span

Communications @ ' °

Building GDOT's visibility as a responsive, proactive state Bgency and issbing useful and
timely information to the public during times of erisis — stich as inclement weather events
or emergencies like the 42-day closure of 1-85 in 2017 —has greatly aided our efforis to

return to a state of normalcy and elevated GDOT's perceplion amaong key leaders and the
public we serve

Planning with Resilience in Mind
=5 Continual Assessment (=

Broadening GDOT staff's understanding of the potential for risk and threats 1o our existing
infrastructure, and preparing to respond; an example is being at the ready to secure
adequate temporary housing, at an equitable rate that adheres to state guidelines but
provides the necessary shefter for team members working in extreme condithons, as

wiell as acquiring the necessary products and resources to support our resiliency in
EMErgency response SCenarios in as timely a fashion as possible.

Consideration of New Infrastructure @

Considering and planning to develop new needed infrastructure in geographic areas of
Georgia which are known to have exireme weather events; such infrastructure can aid in
evacuation as well as provide a quicker return for residents folbowing these events.

How GDOT Defines Resilience

Resilience is not just about reacting and responding in times of crisis; it means building the onganization 5o that our
basic functionality supports the ability to return fo a state of normalcy as expediently as possible. By considering

and addressing our vulnerabilities and incorparating resilience into all of our processes - from planning, to project
development and design, to operations, to asset management, we have become an agency that stands at the ready to
deal with emergencies large and small.

Bryan Haines bhaines@dot.ga.gov

Georgia
#WORKINGFORYOU QT o e on
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BN ransportation REsIence
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Our
Successes:

HDOT is updating our 2003 Statewide Highway Shoreline
Protection Study with the University of Hawaii at Manoa to identify
short-term and mid-term projects designed to keep our existing

highways accessible while HDOT investigates long-term projects

such as reallgnment-

Leveraging technology to maintain/restore access to
la va impactnd' ruutes.

Funding for resilience/mitigation projects.
HDOT will engage with legislators to increase funding for potential realignment projects in areas expected

to be impacted by sea level rise or rockfall hazards. Example: Honoapiilani Highway in Ofowalu, Maui
By building new facilities to meet anticipated challenges.

The new pier at the centerpiece of HDOT's Harbor Modemization Project, the Kapalama Container
Terminal, will be built at 9.81 feet, or over two feet higher than the current average height of piers within
Honolulu Harbor,

means creating systems
and relatlonshlps before a threat to ensure minimal
disruption to the state’s vital multi-modal lifelines.

o i R e e S I --——"A-_ s —
hip;f /hidot.hawaii.gov  Contact: George Abcede & Robin Shishidc
DOTPAD@hawaii:ga*
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mesteatrent . R@emember Abraham Lincoln?
ou wouldn’'t have, if he had given up!

!

» E The 155-Lake Shore Drive inferchange was recognieed for its crestve
b use of a temporany bridge to accommodate inbound 5% traffic to
n southboursd Lake Shore Drive, saving the publc countless hours of

delays by avoiding extended Closunes and artours during the
E reConsiruction
m The project. selected from a ficdd af 79 nominations from 35 states
: also wias in the sunming for the People’s Choioe Awand determined
: - by onling vating. The project recerved 10,622 votes, the thind mast 0

-0 the contest
5 9
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W W IDOT perfoomed a vulnerability assessment in 2017 wo identify all
m 2 thee critical infrastructure that IDOT i responsible for within the
e (W] State of o, The assessrment looked at threats and hacards and

- M determuned how to plen for future projects with buit-in

m = mitigation strafegees
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3 T The Traffic Incident Managernent Program i5 administered through

L IDOT in conjunction with many federal, state and local agencies and

— respanders inchuding the 1owing industry. The goal is to educate all
m m first resporderns waithin the State of Blinoi on best practices, palicies
m 1 procedures and L, all while ensuning their safety and the saffiety of

ﬁ ‘E the travelling pubiic
=] TRAFFIC INCIDENT MANAGEMENT
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There is always room for improvement...

COMMUNICATIONS:

¥ Improve upon our inter-operability within IDOT as an agency and statewide
¥ Improve upon our communications with partner agencies
« Improve communications with all customers (internal and external)

Learn more: idot.illinois.gov @Imt
Point of Contact: Debbie Sassen of Transportation

RESILIENCE



SN"JOPRMOI@IAIRW 0  JJARW 3302S Aob*jopemol

hh 'SJUAAS 9519APD 0] JADPD A||NJs5aIINS 10U JO ‘WO 12A0231 ‘qiosqo “of ubjd pup aipdaid 03 Aijiqo ay 9

SON3AIMNIS3d Jd0 NOILINIZ=3ZAa L0aOa

syoafoud jo uoneznyuoud e

T o | 2
3y} ul pasn aq 0] xapu| Aduaijisay e dojpaag _— \ws

uejd asuodsal !
Aduabiawa pieog-ayi-ssoide ue dojaag

-
# L
I

JAOYdWI 0L ONINOOT SI LOG AW SONIHLT
S3ILINNLE0ddO

$HE3IGIN0 SSEISIP |[FLLIUe

BMO| Ul apew o ] ‘'sjuaaa |eaibojoipel Juans AYs
siiedas wajsAs uonepodsues o Apnis uonepodsuel) sjgnjolg E yoe|q — sasinuaxa buiuued

JO JUBLISSISSE |BOLIO)SIH /ey Aq epnid emo| 9|07 e asuodsal Aouabe-nnwy

40 @N0¥d SI LOA AW SONIHL €
AAJd0M A3LVI3d-J0ON3NIS3ad NI SS300NS SaSNIZINDSOD3 Y

ATLNIINGANOD ANV ATLN3IIDIH43 ‘A134VS

— IH3IHL NOA BZ_._.._.m_h.ﬂ

P



Kansas Department dﬂ;a‘nspnrtation

KEEPING KANSAS
MOVING

Wildfire Respﬁnse

K0T’ main objective when it
cu: 1 47 w0 assisting firsfighting
efi. = s to help with road control
accass,

Our crews are also abls {0 haul
water o assist firefighters in the
field.

Onca the fira has been
axtinguished, KDOT crews repair
guardrails and sign posts along
the highways in areas affected by
wildfires,

Snow Fighter Training

In 2014, KDOT began a new training
course to help keep Kansas moving
during snow and ice season. In

the past four years, more than 800
employees have had the opportunity
to learn how to combat winter
weather.

Flowing procedures, decision
making, salt-brine production and
spreader operations are part of

the topics that are covered during
training.

Tornado Response

After the initial tornado strikes,
KDOT crews are self-respondears
and are often first on the scene to
remove debris and clear roads.
During past disasters, rsws were
on the scene within 30 runutes.
KDOT crews help remove and
push debris out of the way so first
responders can assist vietims. After
a disaster declaration, KDOT offers
further assistance to communities
affected by tomadoes.

Goals: Communication Improvement

& KanDrive Roads

. SEASOMAL
Py B

COMPLETELY
COVERED

CLOSED

xdia, K




Kentucky Transportati@
SYSTEM RESILIENC Y

In 20? 8, the KEI_‘ItUCky Transportation Cabinet (KYTC) has already experienced
flooding, landslides and rockfalls that have accounted for « 0 emergency

repair events its roadways and bridges.

Recognizing Success In Resilience-Related Work

VSR SATT t or the

In 2017 KYTC and the Kentucky Transportation Center (KTC) completed a vulnerability ¢
state’s National Highway System (NHS) to flooding, landslides, sinkholes, and earthquakes.
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KYTC is currently one of six state DOTs completing a pilot project for FHWA
to incorporate the effects from extreme weather and climate change into

KYTC's Transportation Asset Management program.
KYTC has forged partnerships with other agencies to discuss on-going
resiliency issues, strategies, and programs specific to the infrastructure
impacts from flooding and natural hazards.
» U.5. Army Corp of Engineers Silver Jacket Program
« U.S. Department of Homeland Security’s Louisville Levee Regional
Resiliency Assessment Program

Future Resiliency Activities KYTC Is Wo

Integrating natural hazard vulnerability assessment results into KYTC's Transportation Asset Management Plan
(TAMP)and into the KYTC's project prioritization process (SHIFT). Formation of KYTC Resiliency Working Group
and development of KYTC Resiliency Program website

CONTACTS:

Schurman, KYTC Resiliency C inator

MORE INFORMATION:
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BIOTETi ol RESILIENCY
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What are we proud of?

Risk and Climate Resiliency

MDOT irvests $3.7 millicn annually toward cyber-safety to protect transportation data from

8 million cyber-attacks per month, and has dedicated resources for a Risk and Climate Resiliency
Program Manager who participates/supports several organizations including the Maryland
Commission on Climate Change, Maryland Silver Jackets, and Coast Smart Council.

Pilot Studies

MDOT SHA has participated in two FHWA pilot studies. . 7 * Developed

v v

rmethodology to
MDOT SHA is currently conducting a pilot. study for detérmine roacway
FHWA on Asset Management, Extrerme Weather, and and ”""9?
wulnerability.

Proxy Indicators. Working with Pavement, Bridge,
Planning, and Operations, several changes were
identified to integrate dimate wulnerability into asset
maragement. Final report in November 2018,

Vulnerability Viewer

Sea level change and coastal
precipitation were modeled and
mapped for 2015, 2050, and

2100 for the 10, 25, 50, 100, and
500-year return interval storms.

This Arc GIS Online viewer —————»
is easily accessed on any device

and can be utilized by the County
and Local Governments for data

an roadway vulnerability.

What can
we improve?

Cyber security is critical to operate and maintain DOT functions, While many systems are in place to protect MDOT
cata, threats continue to change and become more sophisticated. Security to protect transportation data must
also continue to be updated, therefore MDOT will adapt by adaing Integrated Dynamic Cyber Defense in 2019-2020.

To date, only the shoreline has been modeled for potential fiood impacts, To better understand how an extreme
precipitation event would affect the state, it is critical to conssder riverine flooding as well MDOT Is currently developing
rivering fiood modeling and incomporating these models into planning, maintenance, and operations decision-making.
Complete flocd data provides better customer senvice and economic opportunity to SLUpRort our economy
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Recognizing Success in Resilience-Related Work
“3 Things My DOT is Proud Of"

& NDOT is delivering the largest construction and maintenance program
in our histary = all with the fewest number of employees in our history

® NDOT created our first Public Engagement Manual to guide our
interactions with the public and stakeholders - ensuring a team
approach to fulfiling infrastructure goals

® NDOT manages our assets with a steady hand, rmindful of 1axpayver
investment, to pravide a safe and reliable transportation system -
no matter the economic chimate

NDOT defines resilience as the ability to leverage the
power of our partnerships, our people and our public
to create opportunity in the midst of adversity.

PR T I i T ehmrees AT T

Opportunities for Improvement
“2 Things My DOT is Looking fo Improve”

& NDOT looks to continually foster
public-private partnerships 1o
anticipate the ever-changing
technology landscape.

& NDOT seeks to nurture innovation
within our ranks sowe can be a
leader amangst our peers

NEBRASKA-

yd Life :

daot.nebrask
Jenl Campana jend camp

-
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filagsota Lepartment ol i ransporLaEoIE.
esiliency - The | orth Dakota Way
T

"

4 Successes 3

y Installation of living
snow fences and snow
fences near affected roadways

<= Without

With =) s

ﬂ‘ﬁ' ﬁ’_/‘.,—»./‘
ﬁ' ’ WEB Eg State

by Emergency Operations
Gt Center - {Collaboration of
. NP statewlde emergency evenis)

=y
3&} " 4m EOC
e W Fluud‘

Opportumtles for Improvement 3
T A, T T e e :

Planning

B el Work to improve
- design standards by
designing roads with higher
traffic capacity

Design wmmmlp>

Mitigating the impact to
the transportation
system
disruption

_L

emergency website:




STATEWIDE
RE RESILIENCE
ASSESSMENT

Seismic and Extreme Weather

Oregon Department of Transportation's work
in preparation for the Cascadia Subduction
Zone Earthquake is highlighted by:

Seismic Vulnerability Assessment of
State Highway and Local Agency Bridges

© Oregon Resilience Plan, 2013

@ Partnering with Oregon Public
Broadcasting and News Outlets for
Resilience Messaging

ODOT is striving to further improve its
resilience plan by initiating:

© Statewide Seismic Triage Assessments

Multi-Sector Asset Interdependence
Planning

OREGON DOT

seismic Resilience Definition:
“Oregon citizens will not only be protected
fram life-threatening physical harm, but
because of risk reduction measures and
pre-disaster planning, communities will
recover more quickly and with less
continuing vulnerability following a Cascadia
subduction zone earthquake and tsunami.”

ntipsfawworegon gowODOTS httos Svww oregon.gowDDOTY
Bridge/Pages/ Seismic.asox Programs/Pages/Ciimate-Change asnx
Albert Mako Geoff Crook

Afbert. Makoiogor. state.orus Geoff S CrookiEodot state.or us
S03-086-3313 503-08E-3425
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*ﬁgﬂﬂﬂm * 4
WisDOT
Resiliency Practices

OF ﬁlh“*

PARTNERSHIPS

- TIME Program
« FHWA Emergency Relief
- County Highway Departments
« Wl Indigenous Tribes
« WI Dept of Natural Resources
- WisDOT Region Staff
« WI Emergency Management
- FEMA
« Consultants and Contractors

TECHNOLOGY

- Remote Monitoring
« In-field iPads and WiFi

- 511 Wisconsin: Traffic
Management Center

» Bathometric and Sonar
Surveys

+ Drone Photography
. Social Media

STREAMLINED
CONTRACTING

- On-Site Contractor Meetings
- Expedited Quotes and Selection
» Quick Mobilization Ty

« County Highway Dept. Accounts WIS 13 at Silwver Creek w15-13- at Silver Creek
i y P Aupust 4, 2016 i P October 20, 2016

FUTURE IMPROVEMENTS

« |dentify At-Risk Structures

« Improve Statewide Guidance
« Improve Monitoring and Technology
+ Flood Plain Surveys

« Bridge Strengthening Program

=

wisconsindot.gov ®* For more information contact: rosanne.meer@dot.wi.gov



Successes

Winter Weather — Connected
Vehicles; variable speed limits;
dynamic messaging; road weather
information systems; winter research
team; snow fence; commercial
vehicle operators portal; and WYDOT
authorized travel.

Land Slides/Rock Fall - in-house
investigation capabilities; ATV drill
rigs; inclinometer program; vibrating-
wire piezometer groundwater
monitoring; rockfall hazard rating
team; statewide rockfall hazard rating
inventory; EPS Geofoam lightweight
fill applications; couple shear pile
applications; and northwest states
communication network.

Avalanche Control — Gasex; O'Bellx;
snow supporting structures; Aviguard;
two full-time avalanche technicians;
NIXLE notification system; and Gov
Delivery notification.

SOLVING TOMORRO wrs &
PROBLEMS TODAY

Opportunities

Winter Weather — Increased truck
parking; commercial connectivity;
freight movement; and alternate fuel
vehicles electric and compressed
natural gas.

Future technology
implementation — autonomous
applications; smart cities; cyber
threats; integration of information;
and legal challenges.

DOT.STATE.WY.US
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. WATER MANAGEMENT FOR ROAD AUTHORITIES IN
THE FACE OF CLIMATE CHANGE

Ry Foster 10604
'ri, Thomas Bles, Deltares, the Netherlands
Lise Foucher, Egis, France
¥ |anette Bessembinder, ENMI, the Netherlands
f Christian Axelsen, Danish Road Directorate, Denmark

Robert Carbally , ROD-IS, Ireland
Iohn Paul Rooney , ROD-IS, Ireland
Mark Tucker, ROD-IS, Ireland

I nestract

Esmapean National Road Bartharities (MR}

haye secognized for a lang thme that
chmate change will

have a significant effect on thelr assets and cperationg
Especialy, water management aisets will be sffecied. The damage coused by
floads and rain to infrastrscturne #S5El amounts 1o (600 million anmually,
makng it by far the deminamt weather impact areaty s The cument climake, bet

alone in the future when it i expected that likelnood and inzemsity of irenss

rantall will increase. Many challenges esist in addressing iMense rainfall evers
into proper design and maimenance of weater management wystems. These
challenges ewst bath n the feld of ¢
p  translation of climate progections

The manuad aims &t assessing current and future resilience of NRAS water
management faclies, ensuring optimal design, maintenance planning and
asael management, The approach considers two levels of analysis (high and
celaded level) including risk assessment, secio-economic evatuation protocol
and e hmitsar of measwes and strategies

On thee high bevel, the snalysis s perfarmed for sub groups of axsets in order
1o deritify the best adaptation Arategy for those sul-groups {classidication
based om extrinsst site factors, infrastructune infrinsic Factors, consequences
and hazand beved], The goad of this “sereening® leved is 1o prioritize the assets
that should be further studied in the detailed level,

On the detaied bevel, an anatysis & carried out for each type of asspiy
following & main steps: asser imwentory, hydralogical caboulations, hydraulic
analysss of the ascet and adset risk evaluation, The ataptation strategy from
the high vl w trandlated ina design options, up (o the ndvidual At
Design amd malntensnce chestes #le compared wsing & w<io-economic
ivaluation for specilic  stsets, The final sotio-ecanmmic  evaluation,

ApRreRated 81 the project level, should then be compared to the initial
searimic evalaation to confirm the walidity of the strategy selected &1 the
high lewel

limate stience delf 24 well as in the
mio proper desygn and maimenance of water
mandgemand systems. This paper proseats results of the WATCH project [WikTes
managerment in the faoe of ofimate CHangs ) that was commissoned under the
CEDR 2015 call - Climate Change: From Desk s Road
tharige, snod aconomic evaluation ard
Eand—

It addresses elimate
susta=iable dramape systems

CLIMATE ANALOGUES TOOL SUDS FEATURES

MANUAL STEPS SOCI0 ECONOMIC ANALYSIS

Hesuls of the project are;

Lomprefiensive manual on how 1o determing the resilience of drainage

syatedrd and the conseguendes for inspection and maintenance as well as for

the design and assessment of  alternatives
menboned other ouwtputs culmenate,

+ Guidelines to correctly interpret and apply relevant infoemation extracted
from climate projections, to be used in road driinage maintenance and
oesigh

+ Climate analogues tool for reinfall extremes in Europe

= Protocel for adapting Sustainable Draimage System 1SuDS) systems far
chimate change, with applications for roads scross Eurnpe

+ Guidelines for a socio economic analysis of adaptation and maantenance

approachies far water management for optimdzed dedsion making praperies

of NRAL Sotid econdmed evaluations are seen as an ensential, and often
lacking, toal for implementation of dimate change acaptation measures

in this manual all below

CONTACT: Thomas Bies, 11 (016 1173 4843, thomas b

alice
Awstrian Mimsiny

For Fapmsgoet AIT’FF": austriatech

Infovtion mod fechapiogy

@& TG




Imnowation and fechaolagy

Development of a Climate Adaptation Strategy for
the InnovA58 Highway in the Netherlands

Poster 10313

Myrihe 1, Rijeswaterstaat, the Nethedands
1 Puiswinkel, Rijkswaterstaat, the Netherlands

Leendertse, Rijkswatersta

Bles, Deltares, the Netherlands

ABSTRACT

Climate change induced extreme waather evants may sifect the functionality
af ederal) highwiys and thesefore powe a risk far silety and tratfic flow. As
the aset manages of the main raad system in The Netherlamds,
Rijkswaterstaat has to ersute that raad setwoarks continus Lheis aperatianal
functions, both now and in the future. Therefore adaptation strategies ase
nreded o develop and makntain climate resilisnt infrastruciure, integrated in
the environment. To develop such a strategy, the ROADAPT mathadology
developed in resparse to the 'CEDR call 2012- Road owners adapting to
climate change’ - and Dynamic Adaptation Policy Pathways were tested on &
planned Dutch highway project, InnowASE, We concude by sEabing 1hal bhoth
methods ane wseful to sssess vulnerability and pobential measures far road
inlrastructure .and to increase adaptive design. An area-ariemed approechis
meeded, since climale resdiene requires 'egil:ﬂall-,- tailosed solutions

CASE STUDY

The InnowASE, Mghway, the Netherfancs, is used as a test case. The propect
ced haavy downpoury, which are increasing as the climate
changes, resulting in kocalized flooding and need for enhanoed stanm water
management, The project is currertly in the planming phase, and
construction |s expected to begin in 3020,
A process has been designed o assess rishs, vulnerability and possible
measures for the InnoyAsH hlgr\‘ﬂ'ip' and the close prvonment [See Tl
1], using the ROADART methodology and Dynamic Adaptation Palicy

ares eRper

B Wl kihopes
foSrinrrure sl St o T 454
frusinciure end wrgsstng erdceeen
o artermere wy ik and potennial mesiury

Gt reetborioings b mapfang Sntarias
bkt e m e s wetaerh

Ty s
Exrud By b vararyy Amalyin
Curd Bevrdd Analyn

Tryrarma b agtenon Fotay Filkoaniyd 1o
1 adapaaten grategy

gy bl L

Awstoan Mincstry
fiew Tronsgort,

WY .= austriatech

mACHIT T [ ar g

tand the University of Groningen, the Metherlands

RESLILTS
Ther application of the ROADART and the Dynamic Adaptatson Palicy Pathways
meethodologes cn the Innowd S8 has led to oitput that resulted inan afapiaion
strategy Tor the Righway, The ositput consists af
* Risk makrices: in the Quick Scan workshops rivks of current and future cemate
were igentified and plotted on fidk maties:
Selection of 1ap fisks: 1op ritks were derived from the rak matrces and
peil al measures identified {see fig. 1]:
Yulegrability maps: the AOADAPT Vulmerahility Assessment led to GI5 maps
prosontang the most vuinerable locations of the InnovASE § 1 (o Fig. 2);
the ROADART Soco-econems: impact Assessment was
carfied out 8o ssess which measunes are polentally wable;

I ——
W ey e
i
P LR 1 i i

P | a1 et b B s presr Pt s 1 S ol o e P s ey

CONCLUSION

* Thie ROBDAPT method provides a ciear toal for gererating and assessing risks,
CONYEQUEeEnEs and possibie measares;

* In addition, the Dynamic Adagtation Policy Patkbenys provide insight into which
measures can be combined nto an adaptation strategy,

* However, the methodologies are dependent an the input of local knowledge
and the ROADAPT method i line-oriented, mather than area-oriented

* Theredore, 10 be able bo make an integral assessment of dimate resiliences of
the road and 18 endronment, 8 prooess that incorporates an area-ofiented
appraach & absohutely reeded. Such an area-oriented approsth should be
adagtie tiell, sinee futune demate conditior and effectiveness of messunes
i wnoertain

www.traconference.euy

Together witl

iX: ACARE




CEDR ROADAPT and FHWA Frameworks for Vulnerability Assessment
in The Netherlands and Washington State - infrastructure climate resilience
Poster 10510

o FoFr oo 2 e ¥
- ' winthel Hykswaterstaat B 1Sk, The Metherlands
Washingion State Department of Transporiation mpia, ‘Washingtan
Amy Fiownick, US Department of Transportation. Vo pe Center, Cambridpe, Mastachuse
Mk Woning, Deltares, Delit, The Ne |
Hadge = Department of Tran: ation, Federal Highway Administration, Washington OC
L — .
Intraduction and i
A OSSEIGY Sh background 5R167 project test area = Washington State
i States Federal Higheaay adeministration IFHWE] arnd Rijkswatersiaat, thwe Thee SRIG 7 Proyeer will comg critical migsing link o InTereEte 5 HEas
i i of Bhe B il i L SR ¥ .
.“_ wE part of the BMinistry of Infrastructyre and Water Management in The Tacom:a, in ‘Washingren State The pro Judes 20 km of new e}
ieThesiands, work L1ogets riicture climate reslisnoe ard Free new et adiplain of 3 minor b
mpiemantation of ¢ :
c i on ot lims deveioped on the Linded afected by sea bewel rae and o wdithin chs # TR Dy
&nd Eurode, was 1esh Bath cosintriss | .
. i wea ipvel rise. channel agprada
A Tha
| . VA -“.l'- "I. Pt bt " Figias The project area i pups
Using thess tooly is ant 1P EEEE SINRES, 0 ely plEnnmg [ el wiarnzatic
k for climate change i pereraliy ch er tham waiting Yot nfrastrueturs to be im the design prooes
darm L
PN

thmate chanpe sdaptation
work far road infeaserecture,
sparisored by the Carference af [ urapean
3% ol Roads (CEDR)

Results of comparisan of frameworks

e Scopn The frameworks Rive sim

a Appe T Comnaralile oo
R Bl L

Quaite
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N5 Thiee TDDls =

Al Tanog
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“ge o

FHWA Senditraty Matro s usetul to road maragens
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=d by extreme weather situatons anrly

o MR Chimat rularas local Tempararide sno o EHidA Y
Precepitacion projections far mrtation plannemn ROADE
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of multiple asets ¢ ROADAFT fram

slaning of lactors @nc weighiting than the

wnoach, This allows uiern of VAST 1

o 1Me pulilic Fy

ik, FRWE o

b L arceswbile tooa wede
AUl

InnovASE project test area = The Netherlands
The inngwBSE | s wauthers part o

Metherlandt 4 Im @ach des

et eupands an existing highway in

m e lanes in each direction io three

an Conclusion

FEasing 3 the *  Theso Paxedent Irameworhs car

The project Brea @xperisncel hedsy downpours, wh
climate changes, re

anagement. The project

o b L 1

e i e st Tl T | q
] in localired Tio in d neeed for enfianced
fing in oo ding vulnerabiitey

fy extreme we

wlarmraw 3 ter wrnpndiy if the planreag phase, and

earsLfuchion 4 expected fo begin of

s

e

eracnad b

* Compari
framewas
* FHWA has
Rijksiake

AT austriatech {2 |




 anfea)-sapuUnwwos-3|qeUIEISNS /531 UNLUWGE3-1USisa./Fujuren-Fujuued fsweSo; d-jeiseca/aol-aieme|ap eydie-saiup/ sduy
‘angea] safUNWLLIO]) 3|GEUIEISNS PUE JUljisay alemelag

| TUTHRLIG) 3|6 (1R Lf AR1EAE ARRSNUI0Y

| | paas ORISR ST T SUNDNISEL [EINUD I0USES paseq- Fanaiyre s saBaens
Radojasep UEUM WAEO3 |0 LR J5E SOUS{)IEA] SaoEhE §E YD TIOSLIBH DusTE “HROW Syl Tapiag
DAL JO AN|IGEVIEDE FEET Byl saosduil B M B Sas0uiny ARAH LS UD SIS Vi yiim e
B R Asualie sy BUupLSsgURR) [JIFS WAL IRV, SO 0F S0 G WRGSKS JNMNIFREGU sl
0 uospasd B 0 TNESD PUS Sy) SHGELS JRY) UOITUMER a0uisas s Aeele iyl Bupuoddns uosusp |
) |0 AWNUNAI0D PUE J3SIEN DU PUE ‘PAIICSAG Bousgi past-giye Ayl o wed e e swossg
UED U O aangnd §eiee Buungdes ‘yteosdde shuagils s S0USfiERE B LD R AR Y o song

‘arafisa Luale-eau) pateg-|ios Reasge wop prosnca _
3q 1w Soeleiens Tona ) SaSs 0T 1y Ssadophua 0 Asyme s |_
WE YD IUHESEYEE S0UPWOMT O 250 Sy 5 UDMEERU ) J0 A gl A
a1 AYE 39 03 AU [PUCHEIIID 5 AT (o At vy Talopus |0 peu
g 0 TR SR (RUCREIRdD §A0usBe syl A ussp B e eateses R

3 U | i Headlan UCERRID FINI0 ) UOTSTL SYELRIIN 5] pue -
pue Supiurgd jeu 30 iyt 180 sesnooy soruswp 5 Aouale By E
e EnGInDa #y) yoTa o) saspaduiad E

|

‘aanyesag) gl sl pool o uapd aue aEyL Gpiys )
0 POLRIREA [ B 51 UCIFUALA] [IN5 PN B9 61 GRS ae S 1 Bubenod @Fuuciiad pus
Fuigaghiogs ynoUYY ASMESS “RIFIOT 03 JUBY ARENSR B Ll 0T RIINE W05 PUE iR ios el ued
Sj1 5 SRATRIS LCHEIC, DU LONETIAIES |0 Si § [P0 ayL j0 Lied adap-ul 31000 Puades ay | “SE0
Aqrssanpe uanjm Sucai@aadn Susiafpami 1suiede anuerisal g BN oq npased |1 AduSed BRI
}8 UOMBRLNG) SUY PAIARMLDD & AIRLAY BN PITET-ITT YW 21000008 T IUIEAD] SUDITEIRN D
e Bl payminisan sassadused Buuy sl ¢ yBnag auiEl pREY-|as |0 talapas oy @pow e
doyanap o myiisur e I panEs 3 dund pajie sy padogasap sad Bansyes syt Pty ABni ey |

yiog woy sl seoep o Amvosu L1 gy sealogdad por Luale
VARG HURRgL BalpElau FENED D e JURAE Wy Raumo saderas

Sakamoy “solumyd parapi Buoe) suoneTiueiio Woddng o ETRLO e e '
|EiBapyahed Bwysod Soaknhue prar aaniipn A0 ORI aNEed A

PAPRAUN SIYUBDGHY TR PP pult Slaei JPHUELEE o] AP T

PaSU DTEIISE) PTG 243 B0 01 Pend Aueln Uy BuaE saRlomRuR Loy s
pup asumpas fAUSRE - WAEAS AMNUTIENU| SR € 0 uenanposd  BERro Rt
St savediun SEU) TUOMUBUAR B SRy DUNSL paseqqEys Museanu sy [0 )

%Iz%?i%lii!ﬁﬂgﬁgiuliﬁ
EEE-E%-#H%:%E%E&:E%%EE%-I

“uaeruelio U Jo) Syeom Jegl ARERS
aoud|fad PaSE-IY @ Buiey 01 Auslsuas 150
PUR 3LUr] O) SRR JALE) Snl) JaAE] LOGUEL
Byl cBJUBHSA  peseqIon Ayl Bupajye
Aipeuy auojag sade 1se) au osie 5| ‘dn Bumows
sadm pAyl By ‘dol yl op sade) voguakl
JIF45 ay) Woddns one Yosys Jngnd syl uedn
spuadap ) ‘Buieso) pue Bupgouap o sRke |
PUOISE BUL ANGET Poal aInpngt o Sy
sand vonepunay pool v ABaiEns syl o wed
UD{IEPUNG) ENLD O 3 ) “proestd s
O Jake) wogog Ayl S CRAIRD By Uhluala
[IS PUE UDNEIC) PUR  LDOEXUURAD (|
‘NN SoUSRItA POTEO-|INE - SUGUOdUI
Jofew  aan sey  Aagens  adwes  siy)

_
ILIOVIIUNY 1 URFRUITWL o) ABHOE BL .
JRDE LD AN e JELL AJ AR 0 BpRlUlRL By .-
‘aauecunysp wogy fuuaansa jo paads 0yl -
pEpnjau) SEpesdde 150w
UL SUO|ILAYSP LDWLOT May B SJam AUyl Seaamoy sanizaduiad mones yBNom) paulBp TeM S35 "Spay JURIaHIp U

_ 32104 HIOM IUBIISY ajual)isay paseg-||iNs Aualy-eau) 51 1eYM

“JuEpCdil) B adua)jiEa) Seausie uonewedsuen Bupaaidun
M sauN0Ea) pateg-gnis byl Buwelal ol poylaw mewnsks ¢ Budopasp
‘smy) AINIGRIS| [EUO[IBG0 O SPE3Y AYEnIn SjY) 150) ME SSEunasl snoiasd

Adrprayg SIS PGS J0 WOMNGRH Y

‘aunjanas 43 jo Bupueitispun Basusyasllm pue soouasdies Y eyl
safueyy jeawaleuel pue diysIapea) uays AjEudllippy WFLdoReaIp pue
Apnupuos uapenuefio Hag) ujeiiew 01 saauale po 1500 syl Bupe AR
UDESIIINS TP O HE| AYL T INS SANSm (R B0 I paIRoosse
UDQIPUET [EWaw pue (Eshyd say) pue Judwairy Builde astodwa ay)

‘P
aie sudiiial SakSELE PUE JUBLISTEURW LOFISIIINS UBLEIEUEW
slueys "aanesd o Asunwwo ‘eawaieei dpapmouy Ul SUSLWwEED
BN Sdwos GUPSSIOU 5] PR JuasBiEp W SN0 JUEASIRL J@0
Bupwainae “SnU L Miwal 0] 300 SjgL UD PISNI0Y SHPRES M) R 31341
‘anpsadesad Juawalvurw ¢ woy 2idol MaU B S| S0 PEIR(IAS

magnay Aftajens juawaieuely Bunsng

: oaqiled o
m Aissanun Suojoey Suiliag, ‘Ausianiun a1e1s BLOYEPO; ‘Uoneuodsuell Jo Juawiedaq a1eme|ag; ‘2Ieme|aq 40 Aysiamun, .
ruepp ueyly ‘,ang Suex) “uydeq aiysapay ‘ojiueg edueinog ‘adooi) A BUBAJIS ‘UENA LRI ' uxauI

S10d 21B1S Ul 32104 YO/ JUI[ISAY e pjing 03 Yyoeoiddy paseg ||DS Aduady-esu)

sunnenuelio jo asussa syl BuBuay ey ose are Leiey
jruay) Bulury SWos SBARMOH 'SIOLE) [RWwEIES snoues o afusyd g
WD) anadns suopEnuedn soy aodea o) pays|qelse adm saapn)s “sapelap
DWAY BB D] Ul CEAIY] PUR aajAsns o) GOIETIVERID UR J0) SISUSIIRRLED
[E3IUT oW Ayl O auD S AT owuoiaus Bulueys-soas ue )



L\ M

2 WO e WA ECENET) FRBl) LN SSCu ) D) LSS TRGED) f SO S i) 4 e ot
10U O e I Bl (0 S sy i) Ly e mrencuc pus sucedd sul 1B LRHESERSE . 5 h e i i g
uE.TI.... ._._.._U s B R 1 ) i 1) Aiipaamry ylincag _...-7_.-.9.]_.1.9._!-i-lcll_}!ugflulv:hi{_.?.:lflg-l...._.uu_.!..ﬂc
bq_..qi_a.llha_:f;_lu-n JEE.%!?}IE!.E-%! aanga e »
uawabpapmouyay i HRIPU] D) Wy eisjreay
wreahurisfs i) M frrren i S D ) i,
AR AT O U LGOI BETANGN U (1 T S o AR S ST s G Sl
T 0 [ B D ORRGET EIUAS
il frud Spsld SIGH BO0W WG WHPE BamsTRy - = sy
. et it | gy ey | ot | an e -l.__.ll.._
AEN Y 0 Lipiaiefisis] . ks L] 88y ommry | EERILY ey L ld !-._Il.lu.m
STy (ol s AU UDHERERG sy TA0ETEE VI - AaEE . IR M . — ey =
N Y R T AHoeg sy Bebuly) WOIErRas, - EOAEEROASET . e
RIS D g e B S - mInemag o " man g stag By | pEsouy | GoaF | ESwa)ary ‘.L._Ilauqlﬂa
alrus] weeiy LadnS SR IEioRen - EADROET . ; —
iy (O] IR AN ) .. " g i | ey | clTweE | DeSi | mewmw sy
ey
. b — i
BANJDNUISELU] Kapduwind (euun] uopeuodEuRLL = - i S R ey sy L L]
i
bl .J“-. (=) o Bave | TadAE Tibh | A .l.._,-.-..l..i"
i LLLcy O et usy) e Pty ran i e LS DG HRE BOg, = il-.__l.ll...._.l_ iH ) sy s t..“ i ey
] AaraL By L [EDLT PRATIL . L - — 1
TP ERLIOR RIS TR T 5 Baari e By DewE] | PEcERd saTeen PERED WA e o BL EAEE0’ u
IHIGAL BUTN 4§ jdBaues e i A P o S RO DR 4 suapu) Jolew ewos 1 Apeuopound jeuung
-.a...__.l.u_ulnut.ralz!-. *
gl P S o Repa a_
BN U] | A S | S RS U Sl ) EAbAD TR (O3] el wesen el g 1
LB L S L T L, BT D), A ) 0] T A Bune o —
— = — L O] (SR O ST Y W sl S g SRRIOORRE BIkAS 3 13 ENER BTN SUL B
%= {Hio R SRR O Y S LIS 0 BRG] B RT) B PRROT R 0 LR R]
woruldn pun medan Hy iy @ SO
g Bulains 5 e sapare § Busn asLRs e S BeRTEn 0 usenita) 2
. wo% & (D RinmL ) B
b Eesned s lpgRcdpsany i Sjliadd O 00 e e Sudogaay |
B 1
} ook ML taalgn
Burmoow souspEsl Lo 0 gl § i mape um adurhan i o
41 U5 PR Pl 1ED SA0-UOIIEN] AT B [0 VOSTEICD JTTLATAAN ¥ (e S TR el SURTLE By
i) pasdy jruung _:_.._._.._.
_. Ay uﬁ u -d LBEDERLTIIO
_________ ‘
A T A ST T 0y ey Lmaroe) el o ecussige Sl GENIBRT B A o
_..E._vlnnu-.inn-!!!._l_ DS MO &
AP TR T O S o uee AT IR R S - D Ay - e e i
170 T G B 8 ] i s P BmpaN =
BRApATIM U @R g S e g A b - ol sy . ! i ™
LAII00 LT O
[ perp——— gy euonawn g pauung LB I G [SOCRE U BUD D] LSRRy DU S [ [ 1 e e et el e
i SRR TARAR L O PR R P GO 00 L i TR BTy — NRD WO - e ] R L LAY T4 [N RS O LSRR LT P Bl 0 ST RUSAE o o A e Ao
o Apmrias WG SCARSLNR] FUT LGRS — s - gy S Y RO PR L e 0y 1 = 0 PRI RRAS M) QIR FOO| O S A ) DRS00 B Somaamke o v e B dey
pocmlier i U G Pl e afungs ignaust B weop e BED ] - XGRS + EEpRAR [ RO A YUy U G AT A 0 RTEIAN S AT pue ety o VARG -G B S Tuk ) LTy S Pl I S o B EaTR
R SR § Pl S S S P Ao o iy AR 5 O NSO L TG T VRIS BRI AL M E Y | s 0O ROy NRAR AN O BT L S A s APy S Aol win sverpe
R D | deehde LI s S Ty SRS I e S Pt S i e B FOEE [IEEG 000 B AT OELEdsUE A iy s acaseEay - Ay mumspu Agl i, kel USHMEOSMLTE B L1 T (AT R S 0 a0 3 AR
CHIOMBLLETY LTHIDE| |00 E1EQ TEINIINUSELU) [SUUn] Ul aoudjisay IUDIEANCN

07 ‘Uspjos) ‘sauipy Jo jooyas opesojas) ‘Buusswibug JusiiuonALT PUB A J0 Juswpedag
2L zeuenng auel '18d Buiiys ‘lemieyy despues HRLNEONO VHOASNVEIALISEIAIN

STINNNL NOILLYLHOdSNVYYL 40 LNIJNSSISSV FONIINIS3NH F







oaviolod

O|HSV Hazm.:m_ﬁuﬁm QYOS HOYVISTY NOUVIIOISNYAIL Loy DSIILUpY uopenodsuesy jousunsedeq | A\
TR noneIodsTer] s oY [=es & d .....Ecm__x it

JONVHOX3 ANV LININNS SNOILVYAONNI 3ON3ITIS3Y
NOILV14OdSNVH1 8.0




