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Coastal Resiliency Assessment

Helps
communities
understand
where the most
people and
assets are
exposed
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Coastal Resiliency Assessment
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U.S. Climate Resilience Toolkit

Information and tools to help you understand and
address your climate risks

US. Climate
o Resilience Toolkit

a toolkit.climate.gov

https://toolkit.climate.gov/

Steps to Resilience:
O Step 1: Explore Climate Threats — Did you know?

O Step 2: Assess Vulnerability & Risks — Why should | care?

—

Step 3: Investigate Options

— What can we do
Step 4: Prioritize Actions S .
about it?

Step 5: Take Action




U.S. Climate Resilience Toolkit

Information and tools to help you understand and
address your climate risks

US. Climate
o Resilience Toolkit
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EXPOSURE:
The presence of societal assets, including people.

infrastructure, property, or services, that are
adversely impacted by a potential threat.
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Benjamin Lowy for The New York Times

Making sense of a complex system using a risk-based Develop plans with options that are
process to build resilience actionable and prioritized



AccelAdapt™ A N ) FERNLEAS

Continually Assess

Overview ) Commercial Property/Flooding ~ ) Biltmore Village ~ )  Vulnerability ~ A CITYO ASHEVILLE FERNLEAF
2 ‘ : Analytics  Commentary  Interpretation
Proportion of Vulnerability Levels
wod
AccelAdapt | City of Asheville
Commercial Property/Flooding
Comm rtes exposad 0 Sosding can be SSected by
wan
Key stats
Total parcels 134
Exposed parcels 91(67.91%)
Total property value exposed $67,149,900
Total property value at high risk 524,516,800
Areas most affected
Neighborhood High risk parcels
Biltmore Village 77
d Sayles Village a2
! Waoodfin 30
g Beverly Hills 30
Victoria 2
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FLUX.LAND
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Sea-level-rise & vertical land
movement for cities

Visualisation of location specific
variations in sea level rise

Urban Heat Risk Explorer

Heat islands, surface
perviousness, tree canopies as
heat maps for 6 US city-regions

Modelling community erosion
from climate change

Effects of land-use, mitigation
strategies on soil erosion
alongwith future climate
uncertainty

Coastal resilience

Exploration, simulation &
projective modelling toolkit

| Awareness, communication &
education tools

+ Trigger a dialogue about the dynamic
.-" hydrological conditions & increased
f vulnerability due to climate change,
sea-level rise

Planning & inter-agency

L coordination tools

*  Preparedness, mitigation and
resilient urbanisation efforts
*  Analysis & scenario modelling

\_> () _\—A .
"'.
PostGIS, pgSQL RDB; Node server for concurrent Cross-platform, cloud 3 &
suitable for storing requests; asynchronous mapping service; allowing H H I[
geometric datasets & data handling & back-end visualization of vector map  —]
conducting geospatial analysis layers & front-end analysis
operations Y Actionable insights for

developers & individuals
Existing online tools
»  Flexible codes & standards
= = Repository for projects &
interventions
Usage modules
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Base map style:
Streets light

= Layers

> Special Flood Hazard Areas

> Hydrometeorological risks
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City Data
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Physical Infrastructure
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Realtime water monitoring

# Neighborhood query

NG A

Lot 5]
S Parcel query
Landuse code
equals 4 001
Soil type
equals 4 Ay
Storm surge in category
is & NOTNULL
Water storage potential (projected, 2060)
equals + Any
Flood hazard zone
equals 4+ Any
Landuse description
Soil type
P Storm surge vulnerability
Projected water storage potential
Flood hazard zones
4
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Planning for uncertainty
Preparedness, mitigation & resilience

1
ABOUT
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MAP CONFIG

LAYERS
Special Flood Hazard Areas
Hydrometeorological risks
Infrastructure

Other

Cataloging of architecture, landscape
” 2 i “ 5 and infrastructure project proposals for
= S - R Sy 5 =4 > mitigation & resilience.

orm Surge | % 7 R e A o T = T,

g = o AP ~ £ s ) Controls and standards emerging from

- 2 ) » . > - dynamic process-driven ecological
City data ( e paradigms permit diversity and
incentivize flexibility.

Realtime

Layer Info

Stylelayer = 000000
Layer: 3D buildings with Landuse 3

Style: Landuse description T = : o 8 GO x
2 : i o I WAREHOUSES, AND DISTRIBUTION CENTERS
~ (Changesye % , - " Landuse Code : 048
- " Effective year built : 1978
Status : Existing
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Real-time Flood Reporting and Mapping Platform

RiskMap.us

Other Geo-spatial Layers
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REAL-TIME WATER LEVELS AT —— a | o

<> @ my.sfwmd.gov ) ¢
Refresh 1 Will you allow riskmap.us to access your location? ®
res
Report generation started at 07/26/2017 06:30:13

Learn more...

Data for this report was last updated on 07/26/2017 06:24:25

NOTE: The values shown below are displayed in Eastern Standard Time (EST} — S A .
|~ Remember this decision ) l' 1 en | es
REALTIME HOME PAGE>> FORT_LAUDERDALE
Click on a record below to view detailed Data.
“db" link is to DBHYDRO information Info

“IN/SITE" lacations can be a Junction (IN) or Site
Hydraulic Element Set (HES) name suffix designate the cantrol types of -C (Culvert), -P (Pump), -L {Lock), -S (Spillway), or -F (Flashboard).
Upstream, Downstream, and Flow data are in black color if the value s recorded in last one hour. Purple if between 1 and 24 hours. Brown if more than 24 hours old.

Don't Allow Allow Location Access
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Water
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BROWARD’S $15BN
QUESTION

USING RESILIENCE ANALYTICS TO
EFFECTIVELY MANAGE FLOODING

Daniel Stander
Global Managing Director
Risk Management Solutions

Copyright © 2017 Risk Management Solutions, Inc. All Rights Reserved. ~~ January 8, 2018
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DISCLAIMER

“This report and the analyses, models, and predictions contained herein ("Information"), are based on data provided by
Broward County and compiled using proprietary computer risk assessment technology of Risk Management Solutions, Inc.
("Consultant"). The technology and data used in providing this Information is based on the scientific data, mathematical and
empirical models, and encoded experience of scientists and specialists (including without limitation: earthquake engineers,
wind engineers, structural «engineers, geologists, seismologists, meteorologists, geotechnical+ specialists; “-and
mathematicians). As with any model~of physical systems, particularly .those with low “freguencies of occurrencesand
potentially high severity. outcomes, the actual losses from"catastrophic events may differ from:the*results ‘of: simulation
analyses. Furthermore, the accuracy of'predictions dependslargely on thesaccuracy and quality ofithe data used by Broward
County."The Information is provided undep license to Broward County™and is Consultant’s proprietary and confidential
information and may not be shared with any third party without the prior written consent of both Broward County and
Consultant. Furthermare, this Information may only be used for the specifictbusiness purpose specified by Broward County
and for no other purpose, andumay not be used under any circumstanges in the development or calibration of any product or
service offering that competes with Consultant.

The recipient of this Information is-further advised that Consultant is not engaged In-the insurance, reinsurance, or related
industries, and that the Information provided-is not intended to. constitute professional advice.- Consultant specifically
disclaims any and all responsibilities, obligations, and liability with respect to any decisions or advice made or given as a
result of the Information or use thereof, including all warranties, whether express or implied, including but not limited to,
warranties of non-infringement, merchantability, and fithess for a particular purpose. - In no event shall Consultant (or its
parent, subsidiary, or other affillated companies) be liable for direct, indirect, special, incidental, or.consequential damages
with respect to any decisions or advice made or given as a result of the contents of this information or use thereof.”


http://www.washingtonpost.com/national/2017/live-updates/weather/hurricane-irma-a-monster-storms-devastating-path/fort-lauderdale-picks-up-after-irma/

RONG

E USEFUL.

R

N
.
-

e




MS

DISCLAIMER #3

Every event teaches us
something new



FORT LAUDERDALE IMS

What's the VaR?
How might it change?
HOLLYWOOD How do | best reduce 1t?

Copyright © 2016 Risk Management Solutions, Inc. All Rights Reserved.
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FORT LAUDERDALE IMS

$13.1bn

$1.8bn

HOLLYWOOD
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FORT LAUDERDALE

How do | best reduce i1t?

HOLLYWOOD

All Rights Reserved.
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WHAT MIGHT STORM-DRIVEN FLOODING COST TODAY? ﬁ
1% CHANCE IT MIGHT COST 2%$22M; 0.4% IT COSTS =2$100M

5%
mmmm No intervention - today
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0.4% ¢ﬁ ...................................

0% ' 5

$0 $22 $100 $200 $300

Millions

Modeled Economic Impact
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AND ASSUMING 1FT SLR? ﬁ
1% COST OF INACTION 2$146M; 1.4% IT COSTS 2$100M

5%

mmmm No intervention - today

m == No intervention - 1ft SLR

4%

3%

Exceedance Probability

$0 $22 $100 $146 $200 $300

_ Millions
Modeled Economic Impact

Copyright © 2017 Risk Management Solutions, Inc. All Rights Reserved. January 8, 2018 9



AND ASSUMING 2FT SLR? &

1% COST OF INACTION 2%$440M; 4.6% SURGE COSTS =2$100M / ANNUM

5%
4.6%

4%

3%

Exceedance Probability

mmmm No intervention - today

= == No intervention - 1ft SLR

mm e No intervention - 2ft SLR

$100 $146 $200 $300 $440
Millions

Modeled Economic Impact

Copyright © 2017 Risk Management Solutions, Inc. All Rights Reserved. January 8, 2018 10



LET'S ASSUME WE'RE DEFENDING FOR 1FT OF SLR... &
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LET'S ASSUME WE'RE DEFENDING FOR 1FT OF SLR &
SBFT — STATUS QUO AT 1%; DOUBLES RESILIENCE TO EXTREMES

50 1ft SLR

mmm NoO intervention

Seawall upgrade to 4ft

Py
:::: =mm Seawall upgrade to 4-6ft
©
g 304 ==m Seawall upgrade to 6ft
% = Seawall upgrade to 8ft
O
c
©
O
D
8 1 400 (et gorrrrrrrenneennee e s e e s s hiin :
Ll>j [ N O — P
1ft SLR
OJ2Z O N — ;
O% v H
$0  $28 $100 $146 $200 $300

_ Millions
Modeled Economic Impact
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NOW ASSUME WE'RE DEFENDING FOR 2FT OF SLR...

5%
46% :4. .....................................................
>
= |
@® |
S 3% | :
- '
Y : 11.5x
S
S 2ft SLR
S 20.5x
Ll>j 1% , ......................................................................................................................................................................................
0% z
$0 $100 $200 $300 $440

_ Millions
Modeled Economic Impact
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NOW ASSUME WE'RE DEFENDING FOR 2FT OF SLR... ﬁ
8FT — WORTH $350M AT THE 1%; BUT DOES NOT HOLD THE LINE

2ft SLR

46% T . I T——— \\ - -
=mm No intervention

Seawall upgrade to 4ft

=mm Seawall upgrade to 4-6ft
mmm Seawall upgrade to 6ft

3%

= Seawall upgrade to 8ft

2ft SLR

Exceedance Probability

$0 $91 $200 $300 $440

_ Millions
Modeled Economic Impact
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DIFFERENT INTERVENTIONS HAVE VERY DIFFERENT ROI... a
...AND OPTIMAL SOLUTION IS VERY SENSITIVE TO GOALS

9 $500
O
= $400 . Seawall upgrade to 4ft
‘8ft|SWOrth$350m@1% ........................................................................... ( =mm Seawall upgrade to 4-ﬁft\
$300 = Seawall upgrade to 6ft

4-6ft might suffice T S g™

to protect to 2%

;
——
$100

$0

5% 4% 3% 2% 1% 0%

Reduction in Modeled Economic
Impact
&
N
o
o

Exceedance Probability
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