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Resilience is the New Black

0.000000%
1

1820 1840 1880 1880 1900 1920 1940 1960 1980 2000

Source: Google N-Gram Viewer

Develop a tool to forecast resilience under
current and proposed city master plans
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Quantifying Resilience

Natural disasters are simulated at the size and frequency resulting from climate change.
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Requirements for Forecasting Resilience

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

Include business-as-usual as well as disasters

Include disasters that are representative of climate change effects

Allow for addition of proposed strategies and measures their effect

Include a long enough time line to measure return on investment




City Information Model
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City Information Model

Influence of Stormwater Infrastructure on City Productivity
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City Simulator Modeling Process

A nested loop to capture city growth and response to hazards
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City Simulator Modeling Process

A nested loop to capture city growth and response to hazards
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Prioritizing Hurricane Response in Fayetteville

Scenario 1: High Cost/Low Risk
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in the 500 yr
floodplain

Flood
Losses
Avoided

+$8.8M
[yr

Building
Recovery
Days

-42K

City
Productivity

+$9.3M/yr

D)

SNC-LAVALIN

CapEx +
Reconstruct

S27M

Reconstruct
Breached Dams
with earth fill

Real Estate
Value Loss
Avoided

s$a2mf 2%

Tax
REELIVE

Scenario 2: Budget Conscious

Acquire only
flooded land
during Matthew

Flood
Losses
Avoided

+$4.9M
/yr

Building
Recovery
Days

-33K

City
Productivity

+$6.6M/yr

CapEx
(no reconstruct)

$18.0M

Reconstruct

Breached Dams

with concrete

Real Estate
Value Loss
Avoided

Tax
Revenue



b

Using City SIm{"
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Cities, Our Nation's Besting Hearts. Heed & Stress Test

Cities, Our Nation’s Beating Hearts, Need a Stress Test
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We've all seen movie clips of stress tests: someone running on treadmill, a mass of

| sensors and monitors attached, a doctor watching and jotting notes on a clipboard. The

speed of the treadmill steadily increases and changes in the person’s vital signs are
captured

The idea of a stress test is beiliant in its simpiicity. You simulate strsss an a complex system (in ths case. the
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Here is what's involved when we “stress test” the cities we work with:

Step 1. Build a virtual version of the city

The key to an effective stress test for heart patients is that the test is applie
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the city has responded to influencers in the pas: ercrowding, redevelopment, introduction of tax incentives for
buiding in sconomic developmant zones and new commuting ahternatives. (Data is cool. fight?) With a virtual version of
the city loaded and ready to go. we are ready 1o move on to simulation, the heart of stress festing
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Atkins: maximizing city
resilience in face of Richard Stanbrook,
. Director Pennon
climate change & Water Serv
. It year of wa
population growth almarket
font size Print | Email Richard Stanbrook,
Director at Pennon Water
} shares his views
Stephen Bourne, Atlanta-based project director at Atkins, .
talks about a new tool which can help cities strengthen their
resilience in the face of population growth and the growing vater retail market
ErpaciEoNcimE e gas which opened for business
d on 15t April
‘Stephen Bourne: Cities across the world, especially those located on our
coasts, are fighting what can only be described as a double-edged sword — as
populations and economies are growing and placing higher demands on social
systems and infrastructure, cities are subject to more exireme natural disasters 10 read more
than ever before. Resilience, in the face of losing power, telecommunications,
water, and transportation, is becoming more and more important to sustain our
always plugged-in, service-based economy’ needs.
With this is mind, there is a growing desire to find tools that can help cities
decide on which measures to adopt to improve their resilience. Over the past
few years, I've led a team developing a process stakehoiders can use to CASTLE WATE!
evaluate how resilient their city is now, and how resilient they can make it by 'CHIEF REFLE(
adopting new measures in the future. The process is conducted as a workshop, N 1ST YEAR OF
where stakeholders break into teams and use Atkins’ City Simulator tool to
develop new city plans and stress-test them over a 40-year time frame to Wa
'measure the ‘resilience return on investment. That is, the amount of resilience
they will receive for dollar spent on city improvements. T
As the name describes. change since the Vi
City Simulator s city- non-household water -
it computer sector in England o
simulation. Based on a =i o
competition in Apr o
City Information Model 2017 D
(CIMY, the map-based I
model captures all H;
utility systemns, roads, Click to read me E
rail, buildings, lakes, 5
streams; essentially all [ g

the physical elements
that make up the city. It also integrates agent-based modelling, which means
there is a virtual population living, working, commuting, shopping, recreating and
refaxing in the model. To capture the retur on investment, the model simuiates
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