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Resilience vs. Sustainability

Andrew Zolli resilience
Author of “Resilience: Why WHGHHARE S AR R BACK
Things Bounce Back” ANDREW ZOLL

http://vimeo.com/43178267 @
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Sustainability

Maintaining the conditions
of productive harmony

y
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Sustainability

» “Meeting the needs of the present wit
compromising the needs of future gener

» Brundtland Report, United Nations,
U.S. Environmental Protection Agency

» “We do not inherit the Earth from our fathers; we
borrow it from our children.”

» Lester Brown’s “Building a Sustainable Society”
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Sustainability

» “We cannot simply think of our survival; each new
generation is responsible to ensure the survival of the
seventh generation... Indigenous people are the poorest of
the poor and the holders of the key to the future survival
of humanity.”

» Authors of “Our Responsibility to the Seventh Generation”, 1992
o0 I
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International  Institut
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What Is Sustainability?

PEOPLE

Environment
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Three Spheres of Sustainability

Social-Environmental Environmental Environmental-Economic
Environmental Justice Energy Efficiency

. Natural Resource Use . .
Natural Resources Stewardship Subsidies/Incentives for use of

Environmental Management
Lol & Gloslly Pollution Prevention Natural Resources

SUSTAINABILITY

Economic-Social

Business Ethics Source: University of Michigan
Fair Trade Sustainability Assessment

Worker’s Rights
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“Wood Cube” building has a zero-sum
CO, balance and is 100% bio-recyclable.
Hamburg, Germany

50% of the population commutes by bicycle.
Copenhagen, Denmark



Sustainable...But Is It Resilient’

» What happens when there is
a huge snow storm?

» What happens if there
is a fire? Or if termites
appear?
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Sustainability and Mitigation \
» Mitigation

» The action of reducing the severity, seriousness or

painfulness of something.

CAUSES

« Human interference
* Greenhouse gas
emissions
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B : U.S. HISTORICAL AND FUTURE
M] t] gat]on TRENDS: GHGs, GDP, AND INTENSITY

Methodologies

HISTOREICAL | FECY ECTED GDP
» Intensity-based greenhouse 5 '
gas reduction targets E 60
» Reduce amount of GHGs ﬁ_; 40
produced per unit =
ﬁ 20
£ 0
» Absolute greenhouse gas =
reduction targets o -0 T ——__Intensity
» Reduce total amount of =40 P P ' {;1
H duced = o=
GHGs produce %E%%%%%%%%EE

Source: WRI 2002 (Based on US Gov’t Projections)
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What Actually Happened...

Figure 3. U.S. Greenhouse Gas Emissions per Capita and per Dollar of GDF,
1990-2012

» From 1990 to 2012...

» GHG emissions per
dollar of GDP
declined by 39%

» Total GHG emissions
increased by 5%

Index value

80

60

Source: EPA Indicators of 40
Climate Change 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

Year
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Effect of Increasing GHG Emissions

4':":' = |
- | Atmospheric Carbon Dioxide

2

3

Carbaon dioxde conceniratan {ppmey)
%

320 F 1% Source: Keeling Curve

4 Scripps Institution o

1960 1970 1980 1880 2000 2010
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Global Mean Surface Temperature _

Global Temperature Difference (' C)

0.6 — \,

| M7 2011 +0.51
Qb = Annual Mean ‘ // ’
i 5-year Mean
0 = A /.'l \ A W /4‘ ‘q)/
: o v
0.2-7 ). ’V‘\‘ /‘ | ' \ '
0.4 — a uncertainy y
| 8I8O | | 9IOO | ] 9I20 | ] 9I40 | | 9I60 | | 9I80 | ZOIOO

Source: NASA, Goddard Institute for Space Studies
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If We Do Nothing About Our
Expanding GHG Emissions...

» “If humanity wishes to preserve
a planet similar to that on
which civilization developed
and to which life on Earth is
adapted, paleoclimate evidence
and ongoing climate change
suggest that CO, will need to be
reduced [from current levels] PPM

to at most 350 ppm. CO. in the atmosphere
» Dr. James Hansen (Annual Average)

WE'RE HERE
PPM

WE NEED TO
GET BELOW:

Source: 350.0rg
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Crossing A Threshold

Ecological Resilience Concept

Johan Rockstrom at
TED on “Planetary
Boundaries”

Source: C.S. Holling, 1973
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NatCatSERVICE

Natural catastrophes worldwide 1980 — 2011 Munich RE ==
Number of events with trend

e e e e e e e e e e e e e e e
Number
1 200

1000

400

E— I
TR !
1

1980 1982 1984 1986 1988 1992 1994 1996 1998 2000 2010
Geophysical events [ Meteorological events [l Hydrological events [ cClimatological events
(Earthquake, tsunami, (Storm) (Flood, mass (Extreme temperature,
volcanic eruption) movement) drought, forest fire)

@ 2012 Minchener Rickversicherungs-Gesellschaft, Geo Risks Research, NatCatSERVICE — As at January 2012
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"We're now in a situation where
there is a year-round risk of
fire in San Diego County.”

Diane Jacob, Chairwoman of the
Board of Supervisors of SD County

Source: The San Diego Wildfires Education Project
San Diego, May 2014

This could become the new ‘STABLE’ state...




What Should We Do? e

Thea place of adaptation in responses to climate change

Source: IPC

Humam

—-1

CLIMATE CHANGE
including Yariabifity

MITIGATIOM
of Climate C wia
GHG Sources Sinks

o

VULNERABILITIES

Resporses
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A New Paradigm

The place of adaptation in responses to climate change

—

CLIMATE CHANGE
including Variability

of Climate Cha
GHG Sources

wvia
Sinks

VULNERABILITIES

Source: IPC
Group Il: |
& Vulnerabil

Include RESILIENCE
responses

4

Planned ADAPTATION
o the Impacts and
SYulnerablities
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Resiliency

Addressing vulnerabilities
through adaptive approaches /
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What Is Resiliency?

Merriam- “able to become strong, healthy, or successful again

Webster aftesomething bad.happens

“the capacity of individuals, communities, \
institutions, businesses and systems within THE ROCKEFELLER FOUNDATION
a city no 100 RESILIENT CITIES

. . CENMTEMMIAL CHALLEMGE
matter what kinds of chronic stresses and -

acute shocks they experience”

“the capacity of a system to absorb disturbance
and reorganize while undergoing change and still

13
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Resiliency

Bouncing back from impacts

» Establishing disaster protection and
management plans

» Redesigning or implementing new
infrastructure to withstand severe
climate impacts

Bike path integrated
into flood control plan

Boulder, Colrado

‘BuiLDiNnG ResiiENT CiTiEs e

Sustainability

Reducing the damage of impacts

» Reducing greenhouse gas emissions

» Implementing more energy efficient
technologies

» Conserving resources & utilizing green
energy sources

Incentives to use

Federal Tax Credits for

-in Hybrids

Vehicle Make & Model

Full Credit

Jan. 1, 2010, to
Present

$3,626

Jan. 1, 2010, to
Present

Honda

eSS 2014 Honda Accord Plug-in
= oo Hybrid

2012-14 Toyota Prius Plug-
=~ | in Hybrid

US Department of Energy, fuelecono

24 8
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Resiliency & Sustainability

Stability
Lessening the frequency and
severity of disturbances

Stability Sustainability

Resisting disturbances by

preparing for their impacts
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5 THE ROCKEFELLER FOUMDATIOM
Are [=:il=1¢ actions /100 RESILIENT CITIE
always SUSta]nable CEMTEMMNIAL CHALLENGE

New York City’s
Combined Sewer Outflows (CSO’s)

A
>OZ NORMAL CONDITIONS Cﬁ) HE:W A
/7 \ é ot :
L Susta
@1 STORM DRAINS ﬁr p ; ma.ble.
s A

STORMWATER +
WASTEWATER

OVERFLOW TO
WATERWAYS

<X

TREATMENT PLANT e

TREATMENT PLANT

Rainfall can flood sewers & waste CSO’s are opened so mixed
treatment plants are unable to cope. rainwater & sewage are released.
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The Gowanus Canal

holds a large CSO outfall in NYC, but is already
one of the most polluted areas in the city.

Main Sources of Pollution in Canal

(Gowanus Canal Conservancy, gowanascanalconservancy.org)

1. Industrial Pollution from factories
2. Combined Sewer Outflows
3. Surface Runoff

Combined Sewer Overflow Tiers

Map of CSO Outfalls
NYC Department of
Environmental Protection

Tier 1
Tier 2
Tier 3

Global Energy
Network Institute
= T —



Rockefeller Foundation’s “Pillars of Resiliency”

A y W
” » v RO

Constant Learning

Rapid Rebound

Limited or “Safe” Failure
Flexibility

Spare Capacity

“:lgeﬁ..db e
s S B B e ~ PR N
o CALL BE et il N\ R
T . TR _
=9 B = ! e
- 4k 5= —i -
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Pillar 1: Constant Learning

“The ability to internalize past experiences linked with
robust feedback loops that sense, provide foresight,
and allow new solutions.”

9
CARBON VOYAGE

CO45 FRIENDLY TRANSPORT

<

London, UK

Improves Traffic Flow

& Reduces Carbon Emissions

* Real time data used to help
commercial drivers avoid
traffic jams

» Large vehicle drivers can arrive
only when there space

BuiiDiNnG REsiLieENT CITIES

Issues

Air Pollution
 Air pollution had hit record
highs in London

 Main source:
motor vehicles

Traffic Congestion/Inefficiency
* 66,000 taxis and private-hire
vehicles in London are empty

45% of the time

Air pollution forecast

Wednesday 2 April 2014

)

7
1208 -+ s’s OO BT

Low Moderate High Very High

(Defra, Met Offi
uk-air.defra

-
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Pillar 2: Rapid Rebound

“The capacity to re-establish
function, re-organize, and avoid
long-term disruptions.”

Life Safety Learning Center
Tokyo, Japan

Natural disaster
simulations educate
visitors with safety
actions & practices

Simulations Include:
Fire/Smoke

Typhoon

Earthquake

Urban Flooding

Earthquake
Simulation

Net ely k lnstltute
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“Prevents failures from rippling across systems.”

Floodplain Management on Boulder Creek Bridge
Boulder, Colorado

Oe sde of rde is placed on é hinge so bridge ca:
(1) Move out of the path of floodwaters
( )Av01d becommg debrls

AR T T T R BT R e At 4

| 31
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Pillar 4: Flexibility

“The ability to change, evolve, and
adapt to alternative strategies in the
face of disaster.”

Materials Recovery Facility (MRF)

Barangay Fort Bonifacio, Philippines
Launched in April 2013

-] B:Eng Section sorts garbage

(Fort Bonifacio, 100resilientcities.o

]

Slum transformed to

sorting center!

Ecological Solid Waste Management Act (2000)
called for sanitary landfills over open dumps

Benefits of MRF’s

« Reduce pollution by waste

« Employment opportunities

* Education on waste management

Materials are then sold to recycling centers

(Marikina City, traveloscopic blog

Net\. ./ork Institute
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Pillar 5: Spare Capacity

“Ensures that there is a back-up or alternative available

when a vital component of a system fails.” = IMyyc T8
R 2 =227
/ A" Improves food

security
r;;é“

Urban Farms, “Organoponicos”
Vivero Alamar, Havana, Cuba

“| Provides 90% of
/ vegetables

), d consumed in

'ff? | ,’,',; Havana

[

2! Employs 17% of

’f working population |

Qiﬁ Urban farmers are
-;‘;’. i allowed 50% of
| profits

111

(FAO of the United
Nations, fao.org)
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Alamar District, Havana, Cuba (Google Maps)




Resiliency & Adaptation

What does “adaptation” mean?

“adjustment or preparation of natural or
human systems to a new or changed
environment which

<EPA

United States
Environmental Protection

”» Agency
“The ability or potential of a system to successfully
respond to climate variability and change; a response

toJreducepvulnerability;andienhancejresilienceg

Dr. Sarah Burch
Research Associate at Environmental Change Institute
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Mitigation Adaptation

+ Sustainable transportation * Infrastructure upgrades:

- Energy conservation Seloth:rmal | sewers & culverts
i v t . . . .

» Building Code changes s LG Eesfﬂentlzll 5rograms. :ewer
to improve energy District heating ackflow & downspou
efficiency Building design disconnection

for natural ventilation . i

- Renewable energy : I Health programs: West Nlle,

| Tree planting & care Lyme disease, Shade Policy,

* Expand deep lake water Lol i ady,  cooling centres, smog alerts,
cooling = . Air Quality Health Index

: ater conservation

. Irir:\rp(ove vehicle fuel Greanroofs . Emerge!qcy & bu§iness
efficiency continuity planning

+ Capture and use landfill « Help for vulnerable
& digester gas people

Mitigation: the globally responsible thing to do Adaptation: the locally responsible thing to do
Actions that reduce the emissions Actions that minimize or prevent the
that contribute to climate change. negative impacts of climate change.
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Types of Adaptation
Reactive Proactive -

Informed by direct experience Uses predicted impacts

Common form of adaptation Currently lacks information as we
are beginning to understand

» Crop diversification , ,
climate change impacts

» Water management

Ensure alternative
means to supply
water during ‘
extreme shortages *©

Reaction to drought
—A : /
== that is reducing San
Diego’s water supply

14

(Projected Carlsbad Desalination Plant, carlsbac
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General Adaptatlon Strategles

RHS Greenhouse
Wisley, England

Ecosystem conse rvation

Developing support Promote community-based 4 . .
PINg SUPPOTt ==y, efforts to support lled Eﬁiﬁﬂ;ﬁ e
developing countries N e’ a11d Develo
pment

I_Dreparmg through ‘ ; ——=  Eco-infrastructure
infrastructure T BE= == design by Ken Yeang

Learning more about
what is happening
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San Diego’s Resiliency

State of internal affairs
and potential for growth

y

BuilDING RESILIENT CITIES KW e




Geography and Demographics

» California’s second largest city
» US’s eighth largest city
» 1.3 million residents in 2013

» County encompasses 18 cities
» Over 3.2 million residents

SD County within CA &
SD City within SD County

erg_y 3 9 “

eeeee k Institute



Resilience Planning

» Prior commitment to leadership

Rockefeller ICL E I

Fou nd ation Local Governments for Sustainability
» Rockefeller’s 100 » Sea Level Rise
Resilient Cities Adaptation Strategy
»Initiative for » Highlights vulnerabilities

preparation

» Formulates responses
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Application of Resiliency

llllll
ﬂﬂﬂﬂﬂ
QQQQQQ
iiiii

RRRRRR
iiiii
ﬂﬂﬂﬂﬂﬂ
iiiii

» Variety of term’s implications calls for... | EE&%
» Development of consistent model
» Tangible, measurable integration

» Macarthur Research Network analysis found...

» Success of horizontal and vertical assimilation
»Cooperation within government hierarchy

» San Diego needs support of state and federal
policies
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Sample Resilience Model

Growth Path

- SHOCK
EVENT
Does the
shock
throw the
region
Growth Path off its
growth
path?

No

Yes

‘BuiLDING ResiLiENT Cities KER

SHOCK-RESISTANT

Yes

Does the
region
recover

from the
shock
within
four
years?

No

T~

RESILIENT

NON-RESILIENT

Source: Macarthur Foundation
Research Network on Building
Resilient Regions, University of
California, Berkeley

\

Shock events have
already occurred,
and are inevitable.

Will we be resilient?

Global Energy 42 ‘,

Network Institute
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Our Motivations For Resiliency

» Leadership opportunity
» History of disaster

» Potential for future catastrophe
» Range of extreme weather events

EET e e e e wme" .-

» Earthquakes, Santa Ana winds,
flash floods, sea level rise,
El Nino, droughts, wildfires

Naval Weapons Station, Fallbrook, CA
May 2014
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Aviation - C+

Resilient Infrastructure .. i
Land and Sea Ports of Entry C C-

Levees/Flood Control/Urban .. .

» American Society of Civil — —
Eng]neers (ASCE) School Facilities C+ C

» 2012 San Diego County Solid Waste : B
Infrastructure Report Card A —— s |po

» “San Diego’s grades are still Wastewater — Collection Systems ~ C+ B
not acceptable.” Wastewater - Treatment B B+

Water B B

Overall C+ C
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Water Supply Deficiency

» “If we had to rely on our local resources alone, we
could support our county’s 3 million residents at
current use rates for only two and a half months.”

EQUINOX
CENTER

¢ Carlsbad
Desalination
S p— Plant 2014

—

I ——

o
e o W, P TS
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Resilient Water Systems

» Making inflexible infrastructure dynamic
» Diversification of source options
» Connectivity between suppliers

» CALFED Bay-Delta Program case study
» “Water Resilience for Human Prosperity” & W,

h..
e
=
-

K

» Johan Rockstrom, Stockholm Resilience Centre |RAE
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» Advance allocation flexibility Swag're%,g:x?;y

4

Stockholm

Resilience
Centre

Global E ergy “
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Resilient Energy Production

» Mandate to reduce GHG emissions

» Problematic reliance on fossil fuels
» Volatility of natural gas

» Current prodchon Laﬁot suﬁm%

» SANDAG recomféndy 704 redaerion'in'y Ol
energy consumption per capita by 2030 g
» Less energy for expanding population
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Resilient Transportation

Source: Regional Transportation
Public Opinion Study, 2008

» Increasing traffic
congestion and costs
of delays

» Develop infrastructure
to encourage cycling
and walking

» Minimize distances

25%

20%

15%

10%

5%

0%

PRIMARY BARRIERS TO INCREASED PUBLIC
TRANSIT RIDERSHIP IN SAN DIEGO COUNTY

n't Travel to Inconvenient TakesToolong  Few Transit Prefer Other
ryAreas Stop Location Options Nea Modes of
Home Transportation
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Preferred Transportation Method

TRANSPORTATION TO WORK Copenhagen: Preferred Transit Mode

SAN DIEGO COUNTY, 2009

Taxicab, Motorcycle,

Bicycle, or Other 2% Worked at Home

7%
Walked 3%

Public
Transportation

3%

Carpooled
10%

Drove Alone
76%

M Bicycle ®Public Transit = Car ®mWalk

Source: American Community Survey

jl Are we being sustainable? | -
BuiipinG ResinienT Cities [E0 L

Source: Washington D.C., District
Department of Transportation
2013 Five-Day Study



http://ddotdc.files.wordpress.com/2013/10/copenhagen-transit-mode-chart.jpg

Resilient Waste Management

» Waste Management Board
» No-waste goal, only 52% diversion

» San Francisco has 80% diversion
» Miramar Landfill
» San Diego’s only operating landfill &
» Threat of earthquakes and fires

Mi rama La‘nfi l |
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Perspective

have limited budget

» However, our planet has finite space and
resources as well.

Current population and economic growth rates
are not sustainable. Since society and policyar

not adjusting accordingly, these growth,rat
to continue, with dire conse

BuiLDING ResILIENT CiTiEs [0 .




Conclusion

~ Our sy _ to be cost

View from San Diego Bay

53\

Network Institute
3l . T v
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Host and Sponsor

Hosted by:
@WORLD RIyESOURCES
SIMCENTER
Sponsored by:

G E N IGIobaI Energy
Network Institute
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Partners

San Diego

' World
Affairs
\ Council

. UNITED NATIONS ASSOCIATION
of the United States of America

= A PROGRAM OF THE UNITED NATIONS FOUNDATION
SAN DIEGO CHAPTER
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Further Information

» Contact Information
» Cameron Bernhardt: chernhardt15@cmc.edu

» Amy Syvrud: ajsdat@virginia.edu

» Aly Zamora: zamoraa@sandiego.edu

y
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