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Fostering Resilience:  
From

 Theory to O
peration 

Sustainability 

Resilience 
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Ò
The engineering field defines resilience as the “ability of a system

 
to return to a pre-disturbed state after a tem

porary disturbance.”  
 

 
H

olling, 1996 

Ò
Ecosystem

 resilience is view
ed as ”the capacity of an ecosystem

 to 
tolerate disturbance w

ithout collapsing into a qualitatively different 
state that is controlled by a different set of processes. 
Resilience…

has three defining characteristics: 
Ò

The am
ount of change the system

 can undergo and still retain the 
sam

e controls on function and structure 
Ò

The degree to w
hich the system

 is capable of self-organization 
Ò

The ability to build and increase the capacity for learning and 
adaptation” 

 
 

The Resilience Alliance W
ebsite 
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Ò
N

ew
 York City defines resilience (in PlaN

YC) as “our ability to 
w

ithstand and recover from
 extrem

e events and environm
ental 

changes.” (PlaN
YC) 
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Ò
Ability to “bounce-back” or “recreate the fam

iliar”  
Ò

Evolution to “new
 state”  

Ò
Absorb external shocks and stresses 

Ò
M

aintaining function, state, and/or structure 
Ò

M
aintaining purpose and integrity  

Ò
Transition over tim

e to new
 state 

Ò
Transform

ation over tim
e or rapidly to new

 state 
Ò

Building adaptive capacity and adaptive m
anagem

ent 
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Ò
Tight feedback loops w

ith capacity for learning and innovation 
Ò

Decoupled system
s 

Ò
Diversity  

Ò
M

odularity 
Ò

Sim
plicity 

Ò
Flexibility 

Ò
Adaptive governance 

Ò
High adaptive capacity 

Ò
Inclusive 

Ò
Transparent 

Ò
Less Consistency: redundancy or back-ups, and robustness 

Ò
Accessibility to inform

ation and resources 
Ò

Forw
ard looking 
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Baltim
ore:  

Ò
Real Food Farm

 – an urban agriculture project 
that’s im

proving neighborhood access to 
healthy food and encourage local agriculture. 
In 2011, 8,000 lbs of produce w

as grow
n  

Riverside:  
Ò

Renew
able energy and energy efficiency are 

reducing energy dem
and and decentralizing 

energy supplies 
Ò

Applying urban planning principles that 
encourage high density, m

ixed used, w
alkable 

neighborhoods and open space preservation 
Ò

Increasing the use of recycled w
ater from

 the 
w

astew
ater treatm

ent plant to recover 15,000 
acre feet or 30%

 of plant effluent by 2020 
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Bedford:  
Ò

Prom
oting landscape alternatives such as the use of native plants and drought resistant 

grasses, planting trees to shade buildings and reduce runoff, and the use of rain w
ater 

collection system
s such as rain barrels to divert w

ater from
 the sew

er system
 

N
ew

 York and Philadelphia:  
Ò

U
sing green help m

anage storm
 w

ater and protect w
ater quality  

Ò
N

YC is restoring 127 acres of w
etlands to serve as a natural barrier against storm

s; have 
expanded the Staten Island Blue Belt w

hich is a natural drainage system
 

Dayton: 
Ò

Tree Canopy reduces run-off 7%
 



9
U

pdating zoning in Cam
bridge, M

A – no new
 

basem
ent apartm

ents?  
9

Local pollution abatem
ent in Bakersfield, CA 

9
U

rban heat island m
itigation in Chicago via cool 

roofs 
9

Reducing fire risk in Flagstaff 
9

Sea level rise preparedness in M
iam

i-Dade 
County 

9
Preparing for heat in Phoenix – partnering w

ith 
N

ational W
eather Service 

9
W

ater conservation in Santa Clara, CA 
9

Increasing storm
 pipe diam

eter in Keene, N
H 

9
Integration of clim

ate change im
pacts into 

design, construction, operations, and 
m

aintenance of near-cost city infrastructure in 
King County 
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Ò
Com

m
unity and Regional Resilience Institute (CARRI) 

Ò
Created the Com

m
unity Resilience System

 (CRS) w
hich guides 

com
m

unities through a process to identify practical, 
im

plem
entable com

m
unity actions to increase resilience to all 

types of disasters (econom
ic, natural, hum

an, etc.) 
Ò

Assesses the capacity of a com
m

unity to w
ithstand and recover 

from
 significant disturbances 

Ò
Helps com

m
unities create a vision for the future and identify 

actions to achieve that vision 
Ò

Brings together: people, processes, and technology 
Ò

Currently being piloted in 7 com
m

unities 
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Ò
ICLEI-Local Governm

ents for Sustainability’s Clim
ate Resilient 

Com
m

unities Program
 

Ò
Process-based program

 for m
unicipalities 

Ò
ADAPT: Adaptation Database and Planning Tool to guide clim

ate 
adaptation planning and action 

Ò
Collaboration w

ith science entities to m
ake science m

ore 
accessible 

Ò
Technical guidance, case studies, training, and peer netw

orking 
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Ò
N

O
AA’s Regional Integrated Science 

and Assessm
ents (RISAs) 

Ò
Research team

s that are tasked to 
w

ork w
ith stakeholders to expand 

and build the nation’s capacity to 
prepare for and adapt to clim

ate 
variability and change 

Ò
Focus on advancing understanding 
of im

pacts, vulnerabilities and 
response options 

Ò
Creation of innovative tools that 
enhance the use of science in 
decision-m

aking 
Ò

Create know
ledge tailored to suit 

specific user needs 
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Ò
The im

portance of positive fram
ing 

and creating a vision  

Ò
The definition of term

s doesn’t 
m

atter as m
uch as their 

operationalization  

Ò
Clim

ate change is but one of a 
m

ultitude of stressors; resilient 
system

s are those that can tolerate 
an array of perturbations  



“Resilience is, like life itself, m
essy, 

im
perfect, and inefficient. But it 

survives” 
~Andrew

 Zolli  



Substantial adaptation planning is occurring in the public 
and private sectors and at all levels of governm

ent, 
how

ever, few
 m

easures have been im
plem

ented and those 
that have appear to be increm

ental changes. 
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B
arriers to im

plem
entation 

of adaptation action 
include lack of funding, 

policy and legal 
im

pedim
ents, and 

difficulty in anticipating 
clim

ate-related changes at 
local scales. 
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There is no "one-size fits all”
 

adaptation, but there are sim
ilarities in 

approaches across regions and 
sectors.  Sharing best practices, 
learning by doing, and iterative and 
collaborative processes including 
stakeholder involvem

ent, can help 
support progress. 
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Vulnerability to clim
ate 

change is exacerbated by 
other stresses such as 
pollution and habitat 

fragm
entation. A

daptation 
to m

ultiple stresses 
requires assessm

ent of the 
com

posite threats as w
ell 

as tradeoffs am
ongst 

costs, benefits, and risks 
of available options.  
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C
lim

ate change adaptation 
actions often fulfill other 
societal goals, such as 

sustainable developm
ent, 

disaster risk reduction, or 
im

provem
ents in quality of 

life, and can therefore be 
incorporated into existing 

decision-m
aking 

processes. 
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K
ey Finding Six and N

ext Steps 

The effectiveness of 
clim

ate change 
adaptation has seldom

 
been evaluated, 

because actions have 
only recently been 

initiated, and 
com

prehensive 
evaluation m

etrics do 
not yet exist.   
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N
ext Steps:  

�
E

nabling research and developm
ent to 

advance adaptation across scales, 
sectors, and disciplines.  

�
R

esearch on the kinds of inform
ation 

users desire as w
ell as how

 to deliver that 
inform

ation in contextually appropriate 
w

ays 

�
R

esearch on decision-m
aking in light of 

uncertainty about clim
ate change and 

other considerations w
ill be equally 

im
portant  

�
R

esearch on costs and benefits of 
adaptation; adaptation and m

itigation 
interactions; critical adaptation thresholds; 
and adaptation to extrem

es 

 


