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How We Got Here

* In 2018, identified a need to better understand and measure resiliency to align
with federal expectations, regional plans, and regional needs.

* ARC awarded $250k FHWA grant to study resiliency
* Resilience and Durability to Extreme Weather Pilot Program
 Fully federally funded
e Atkins hired as consultant to develop City Simulator tool for the Atlanta
region
* 18-month contract; recently closed out and completed



City Simulator



Forecasting Resilience with City Simulator

e Capture interacting systems (Economy, People, Infrastructure, Natural)

* Include business-as-usual as well as disasters

e Include disasters that are representative of climate change effects

e Allow for addition of proposed strategies and measures their effect

* Include a long enough timeline to measure return on investment

e Conduct in Planning Context, 12 months, $1-200K




Scenario-based Resiliency Modeling
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Alternatives

> Planning/Policy
= Master Plans with SLR aware
= Public Awareness
= Zoning
* Freeboard

> Infrastructure Improvement
= Stormwater System

= Green Infrastructure
= Telecomm Improvements

> Physical Counter-Measures
= Elevate Buildings
= Buy Out
= Wet Flood Proof
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Metrics

> Storm Damage (S)

> Economic Productivity (S)

> Tax Revenue (S)

> Capital Improvement Expenditures (S)
> Risk

> Population Growth (ppl)

> Job Growth (jobs)

> Land Development (acres developed)
> Commutes Disrupted (trips)
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City Simulator Modeling Process

A nested loop to capture city growth and response to hazards

Carbon footprint evaluated Gradually changing threats like rising sea
from daily travel, city wide \ L level 3mm per year.

System
power usage, other factors. Changes

Carbon Percentage growth in
Footprint
economy year over year.
Impacts to ecosystem
New commercial buildings
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Impacts Work rate.

Yearly Loop “Attocted
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jobs; new jobs are filled by
immigrants or population
entering workforce.
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Incorporating Climate Change

Forecasting Climate Change’s
Impact on Storms Rainfall Driver Forecasts by Severity Index Percentile
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Atlanta Case Study
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Scenario Planning:
Boulder Case Studies



Scenario 1 — Improve Transportation Infrastructure

2 45%
* Varied level of protection (50yr, 100yr) and g Al First Year
: 8 40% o
when the protection occurs (2020, annually, E : P
or post-disaster). 5 3%
. . . . . . . é 30%
* First Year gives highest reduction in disruption >
(39%) § &% Annual Expenditure
 Annual results in half the reduction (19%) £ I
S 15%
* Post-disaster results in quarter the reduction g
0 & 10% o °
(9 A)) % Only Post-Disaster
S 5%
* Marginal improvement going from 50 to 100- 8
I
year. B $- $100 $200 $300 $400
. . k3 Total Improvement Cost ~ (Millions)
* Still considerable damage because future N @ 100-year level protection @50-year level protection

storms are larger than current-day 100-year.



Scenario 2 — Incentivize Flood Protection Projects

e Study Impact of Incentivizing Flood Protection
as part of home renovation. Examples:
* permit fee reduction
* exemption from other regulations
» grant funding/rebates

otected Homes
F =9
o

e Varied where incentives were provided

(SFHA, SFHA + 500 year, Whole County) 0 . . l I

SFHA SFHA + 500-yea SFHA + 500 yea
Scenario

Numb fPr

* Incentivizing in all zones resulted in 50 homes
protected per year compared to 15 when
incentives were only provided in the SFHA.



Scenario 3 — Buyout Program

» Varied when applied (3 homes per year vs
Damage Reduction
S20M Post-Disaster) and where applied

Total Cost

(SFHA vs. SFHA + 500-year fringe) 7o
. . - ED <:| 40
« Damage reduction is better using an 5 I [ ] . . .
annual approaCh (abOUt dOUble) Scheduling of Buyout A v Scheduling of Buyout e
* Alternatives like raising homes might give osses Avoded o
higher ROI, but need to consider risk o Losses Avoided / Cost
= 8
appetite. T I I I
1
: II 11 =B
o Scheduling of Buyout R Scheduling of Buyout . .

WSFHA W SFHA + 500-year fringe ESFHA B SFHA + 500-year fringe



Scenario 4 — Regulate Construction in Flood Risk Areas

Prevent building in at-risk areas

Freeboard (2’ above base elevation for j ERNER DR
riverine, O’ for pluvial) Require 2 Freeboard in SFHA + 0.2% annual chance fringe
Remove basements in 500-year fringe at Outside Floodplain Remove Basements in SFHA + 0.2% annual chanc finge
substantial renovation — Rermove Basements in SFHA

Preventing building altogether resulted in SFHA a oo GG S Jociios TS s L wonwn oe

biggest reduction in losses

Prevent Critical/At-risk Pop/n Facilities in SFHA

Freeboa rd had Second hlghESt |mpaCt; Prevent All New Building in SFHA and 0.2% annual chance fringe
particularly in pluvial flood scenarios

Prevent All New Building in SFHA

-60 -50 40 -30 -20 -10 0
Change in the Number of Buildings Damaged Over 32 Years Compared to the Base Scenario



Future Uses for ARC



Current CTP Adoption Dates and Update Status

Reflects information as of February 2020

- ——

CHEROKEE

No update actively
underway

Update currently
underway

Update to beginin
2020 (tentative)

THE ARC TIP PROJECT

EVALUATION FRAMEWORK

“The Project Evaluation Cookbook”

Atlanta Regional
Commission

Revised

August 2019




Thank you!

Questions?

Abby Marinelli Tejas Kotak
amarinelli@atlantaregional.org tkotak@atlantaregional.org



