RESILIENCE

Part 1

THE CHALLENGES
AHEAD

DIALOG Y O AP o, c01s



(B (===
B = (=
B (===
(B (===
==




(B (===
B = (=
B (===
(B (===
==




B ==
B = (=
(B =S
B ==
==



RESILIENT CITY
2010 >> 2030 >> 2050 >>
CARBON REGENERATIVE SYMBIOTIC
CITY CITY CITY

A POSSIBLE FUTURE FOR OUR CITIES?



PART 1 - AGENDA

1. WHAT IS "RESILIENCE"™?

2. ATTRIBUTES OF RESILIENCE
3. SIX KEY DRIVERS OF...

4. SHOCKS AND STRESSES



SO WHAT IS
RESILIENCE?



re-sil-ience [ri-zil-yuhns, zil-ee-uhns]

1. the power or ability to return to original form,
position, etc., after being bent, compressed, or
stretched; elasticity.

2. ability to recover readily from iliness,
depression, adversity, or the like, buoyancy.

http://www.dictionary.com



“Resilience Is the capacity of a
community’s economic, social,
political and physical
Infrastructure systems to absorb
shocks and stresses and still
retain their basic function and

structure.”
http://www.ResilientCity.org



"Resilience is an emergent
property of a system — it’s not the
result of any one of the system’s
parts but of the synergy between
all of its parts.”

Thomas Homer Dixon,
The Upside of Down



RESILIENCE
10 WHICH
SHOCKS AND
STESSES?



ECONOMIC

ENVIRONMENTAL

ENERGY SUPPLY / PRICE SHOCKS
INFRASTRUCTURE FAILURES
POPULATION CHANGE & MIGRATIONS
FOOD SHORTAGES / PRICE SHOCKS
SEVERE WEATHER EVENTS

DISEASE / PANDEMICS

REGIONAL RESOURCE CONFLICTS

10. TERRORISM (BIO / CYBER / DIRTY NUKES)
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THE SIX
POWERFUL
FUTURE
DRIVERS!
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ENVIRONMENTAL REGIONAL RESOURCE SOCIO-POLITICAL
DEGREDATION CONFLICTS




CLIMATE CHANGE



Carbon Dioxide Variations

400

The Industrial Revolution Has

350F Caused A Dramatic Rise in CO, /
300} ~~ 1 ]

1000 1200 1400 1600 1800 2000 11
Year (AD) oy

Ice Age :

Cycles :

400 300 200 100 0

Thousands of Years Ago

iN
o
o

LW
%))
o

W
o
o

h
o)
o

200

CO, Concentration (ppmv)



58.5

9]
o
(=

Global Temperature (°F)
(8]
~
(8)]

o
N
:::

56.5

ﬂ L 1 L I 1 L L I 1 L L I L

1'“"'“\|||"f' T ....‘ “ |

Ll L l Ll LI L I LI L LI I LI 400

w W W w
N B~ (o) o
o o o o

%
-]
o
CQO, Concentration (ppm)

CO Concentration
-4280

||||||||||||260

1880 1900 1920 1940

Year

1960 1980 2000

NOAA/NCDC*



s000

2000 4

J0o0 A
ﬁ B000 —u— Australia/MNew Zealand
N
2 Brazil
=
= —w—Canadsa
[=]
-g S000 —w—China
: ——|ndia
E ——Japan
g 4000 - -—Mlexico
E ——Russia
S —+— South Korea
= 3000 —m—nited States
=

2000 A

1000

mongabay.cont
0 r T T T T gource: Ela 2005

15950 2002 20310 2015 2020 2025

WORLD CARBON DIOXIDE EMISSIONS BY COUNTRY



CLIMATE IMPACT
ON AGRICULTURE
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Yearly Growth Rate (percent)
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http://upload.wikimedia.org/wikipedia/commons/7/76/World_population_increase_history.svg
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2 BILLION PEOPLE IN THE NEXT 25 YEARS!



POPULATION IMPACT
ON AGRICULTURE

MILLION
METRIC TONS
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The USDA projects a 20% and 33% increase
trading of key food products over the next 5 years

* Soybeans and soybean meal in soybean-equivalent units




FISH STOCK COLLAPSES
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POPULATION MIGRATION
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So how do we start to build
capacity for greater
resilience
to these future shocks and
stresses In our
communities and cities?



SIX
IMPORTANT
RESILIENCE
ATTRIBUTES




S L o

Flexibility

Redundancy

Diversity

Decoupling (self-sufficiency)
Decentralization
Environmental Integration
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RESILIENCE

— Part 1 -
DISCUSSION






RESILIENCE

Part 2

OPPORTUNITES
FOR BUILDING
RESILIENCE
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SO HOW DO WE
INCREASE THE
RESILIENCE
CAPACITY OF OUR
COMMUNITIES
AND CITIES?




OPPORTUNITIES FOR BUILDING RESILIENCE

PUBLIC HEALTH

EDUCATION & TRAINING

GOVERNANCE

ECONOMY

JUSTICE / PUBLIC ORDER / SECURITY
BUILDING FABRIC & TRANSPORTATION
ENERGY INFRASTRUCTURE

FOOD PRODUCTION INFRASTRUCTURE
C.I.T. INFRASTRUCTRE

10. WATER AND WASTE INFRASTRUCTURE
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EXPLORE 5
APPROACHES
TO BUILDING
RESILIENCE
CAPACITY
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90%
Of the World’s Population
Live in Cities

NOW




70%-80%

Of the World’s Population
Will Live In Cities

by 2050



TWO VERY
GOOD
THINGS
ABOUT THIS
SITUATION!
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KLEIBER'S LAW
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LOCAL LOW-CARBON

ENERGY,
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ZERO-CARBON
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Total System Levelized Cost
[2009 US$/MWh]
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LIQUID METAL
BATTERIES!

-

$250 per Kilowatt-hour fully installed
[10x less expensive than Lithium-ion!]



THORIUY

" Qinshah Phase Ill Units 1 & 2, in Zhejiang



“...a tonne of thorium
can produce as much
energy as 200 tonnes of
uranium;:or 3,500,000
tonnes of coal.”

Carlo Rubbia, CERN

Qinshan Phase lll Units 1 & 2, in Zhejiang
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POPULATION IMPACT
ON AGRICULTURE
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The USDA projects a 20% and 33% increase
trading of key food products over the next 5 years
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CLIMATE IMPACT
ON AGRICULTURE
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FOOD

CREDIT: GORDON GRAFF




CROP GRAOWTH, ARTIFIIIAL LIGHT

EMOLOGICAL WATER FILTRATION

CROP GROWTH, SUMLIGHT
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ELECTRIC
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Millions Without Power After Storms - NYTimes.com

Google

4] |+ | | @ | 8 | & hitp://www.nytimes.com/2012/07/03 fus/millic
e [0 8 Address Book ¥ creativecommons Share on Twitter GCoogle dash Amazon.ca DIALOG Mail Adelaide
Millions Without Power After Stor...
HOME PAGE | TODAY'S PAPER | VIDEO | MOST POPULAR | .S, Edition + Log In | Register Now | Heip
E!}r.ﬁﬂuuarkﬁimrs U S Bearch Al WYTimes.com
WORLD U5 NY./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTE OFINION ARTS | STYLE | TRAVEL | JOBS REAL ESTATE AUTOS

storms in Wheaton, Md.

By JOHN SCHWARTZ

: July 2, 2012
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Many Areas Still in Dark After Series of Storms

Millions of people learned a new word over the weekend: “derecho.” It was

The Spanish term for what is essentially a
squall line that moves rapidly across the
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according to The Associated Press, and
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MOORES LAW

Microprocessor Transistor Counts 1971-2011 & Moore’s Law
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Facebook is founded in February 2004

Facebook now has 800 million subscribers!

With Permission of Paul Butler
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MODULAR GENERATION /
FOOD / WASTE PROCESSING
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SEVERE
WEATHER EVENTS

SOURCE: WORLDWATCH INSTITUTE (MUNICH RE)

Figure 1. Number of Devastating Natural Disasters
(Category 5), 1980-2008
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INFRASTRUCTURE HARDENING
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LESSONS
FROM THE PAST




INTEGRATED
DURABILITY

SOURCE: DIALOG




INTEGRATED
DURABILITY

SOURCE: TED KESIK
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LESSONS
FROM THE PRESENT
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WEATHER
PROTECTION

SOURCE: DIALOG
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WEATHER
PROTECTION

SOURCE: DIALOG
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WEATHER
PROTECTION

SOURCE: DIALOG
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SUMMARY




OPPORTUNITIES FOR BUILDING RESILIENCE

PUBLIC HEALTH

EDUCATION & TRAINING

GOVERNANCE

ECONOMY

JUSTICE / PUBLIC ORDER / SECURITY
BUILDING FABRIC & TRANSPORTATION
ENERGY INFRASTRUCTURE

FOOD PRODUCTION INFRASTRUCTURE
C.I.T. INFRASTRUCTRE

10. WATER AND WASTE INFRASTRUCTURE
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9 APPROACHES FOR BUILDING RESILIENCE

1
2
3.
4

INCREASE URBAN SIZE AND DENSITY
LOW CARBON ENERGY PRODUCTION
LOCAL URBAN FOOD PRODUCTION

MODULARIZATION AND INTEGRATION

OF C.I.T IN
INFRASTR

FRASTRUCTURE

UCTURE AND BUILDING

FABRIC HARDENING



“Reality is one of the
possibilities | cannot
afford to ignore.”

Leonard Cohen
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