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Design for Design for Human Ecosystems.

Hurman

Ecosystems New York: Wiley. 1985 (reprinted by Island Press, 1999).

<

Regenerative Design for Sustainable Development.

Regenerative | New York: Wiley. 1994
Design

for
Sustainable
Development

Lyle’s papers/archives recently donated to Cal Poly Pomona Library
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Aspects of Environmental Sustainability:

o Throughput Systems
5ORCRY SINKS Common in

farms Conventional Design
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Today’s Talk

is ¥ Climate Change Causes and Impacts
@ Relationship to Other Pollution Concerns

Environmental Inequality

1:\3 ¥ “What can | do?”

“What can we do?”

CAL POLY POMONA



The Carbon Cycle Before the Industrial Era

1§3 ; Prior to industrialization, most carbon cycling involved only the atmosphere,
biosphere and the shallow soil depths of the earth.

Dunng the day oxygen s

ATMCSHPERIC
At nighl, plants reledde CARBON DIOXTDE given gut by plants as a
cargm dipxide a5 2 waste product of
product of respiration a photosmthesis
Carbon dioxide
reluras 1o the -“-I "=9hl Fiants use

atmotphere ;np ratu.‘.'ﬂ

Animals breathe
in oxygen

Animals Breathe oul
carhon dionde as
& waste peoduct

Carbon duaide
isused in
pholosynthesis

by animals when
they eat plants ‘1‘5 |fAmimal faeces

¥ Decomposers release
nq&'-—- —¢arbon dicxide a5 they

oAy decompose dead organise 11 i3 Dead organisms

Source: www.world4green.org/world4green/earth-awareness/
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The Carbon Cycle of the Industrial Era

i; S; Extensive use of fossil fuels has brought carbon reserves from the geosphere
into active carbon cycling in the atmosphere and biosphere.

. - Atmosphere Carbon Store

Fossil Fuel Diffusion
Emissions Biosphere Photosynthesis —

s+~ Carbon Store / _
N | _ _» Respiration &
‘ - | Bromass ’*:, Decomposition
AF WDeforestation ™ A &

. PITIW o —— -4 LI
Soil Organic Matter — Aguatic Biomass

eAnonmmemnmennnennt Ocean
= Limestone & Dolomite =, Carbon Store
Lithosphere Carbon Store S Warifie Deposits

Source: www.physicalgeography.net/fundamentals/9r.html
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Implications of Greenhouse Gas Emissions per IPCC

ig‘ Intergovernmental Panel on Climate Change (IPCC). Released the 5t
Assessment Report — Summary for Policy Makers in 2014.

Common Terms Defined:

virtually certain 99-100% probability e

LR EITTNG TT] wn I P

extremely likely: 95-100% SIMATE GIANGE 7514
paiE

very likely 90-100% bt

likely 66-100% "

about as likely as not 33—66%

unlikely 0-33%

very unlikely 0-10%
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Implications of Greenhouse Gas Emissions per IPCC

@ It is extremely likely that more than half of the observed increase in global average surface
temperature from 1951 to 2010 was caused by the anthropogenic increase in greenhouse gas
concentrations and other anthropogenic forcings together.

Anthropogenic influences have very likely contributed to Arctic sea ice loss since 1979.

It is virtually certain that there will be more frequent hot and fewer cold temperature extremes
over most land areas on daily and seasonal timescales as global mean temperatures increase. It is
very likely that heat waves will occur with a higher frequency and duration.

Extreme precipitation events over most of the mid-latitude land masses and over wet tropical
regions will very likely become more intense and more frequent by the end of this century, as
global mean surface temperature increases

€ EF €}
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The Impact of Other forms of Pollution

The health effects of air, water and soil
pollution are well documented

@ Growing awareness among researchers of the
cumulative effects of exposure to multiple
pollutants over a lifetime

ig ¥ State of California recently began documenting cumulative
pollution burdens across the state — recognizing that some
communities are impacted more than others.
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The Impact of Pollution & Relationship to Fossil Fuels

m Principal Source(s) Health Effects

Ozone Vehicle Emissions lung irritation, inflammation and exacerbation of existing
chronic conditions (asthma)

Particulate Matter Vehicle Emissions; Industry, Wood Heart and lung disease
Burning or other combustion

Diesel Particulate Truck and heavy equipment emissions  Heart and lung disease; lung cancer

Matter

Traffic Density Vehicle Emissions/operations Heart and lung disease; low-weight birth; traffic fatalities
Toxic Releases Industrial operations Various cancer and poisoning risks

Water Contaminants Agricultural and Industrial Uses; Urban  Birth defects and miscarriages, delayed development; cancer

and threats stormwater runoff risks

Pesticide Use Agricultural/Horticultural Activities Various cancers, pesticide-related illness; chronic diseases
Hazardous/Solid Industrial uses; landfills; Birth defects; cancer risks; fires

Waste and cleanup  transfer/recycling facilities

sites
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Groundwater Threats Contributors to Pollution Burden @ Cal Poly Pomona University

3%
Cleanup Sites
_

3% Haz. Waste
4%

Imp. Water Bodies
0%

Source: Kyle D. Brown, 2014 — Derived from Data from DRAFT CALIFORNIA COMMUNITIES ENVIRONMENTAL HEALTH SCREENING TOOL,
VERSION 2.0 (CALENVIROSCREEN 2.0)
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Groundwater Threats Contributors to Pollution Burden @ Cal Poly Pomona University

3%
Cleanup Sites

3% Haz. Waste
4%

Imp. Water Bodies
0%
52% of Burden

Directly Associated
with Using
Petroleum Products

Traffic
16%

Drinking Water
6%
Tox Release

Diesel PM 16%
9%

Pesticides
10%

Source: Kyle D. Brown, 2014 — Derived from Data from DRAFT CALIFORNIA COMMUNITIES ENVIRONMENTAL HEALTH SCREENING TOOL,
VERSION 2.0 (CALENVIROSCREEN 2.0)
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Environmental Stressors Contribute to Environmental Inequality

2O SO SO

Impacts of climate change and other pollution can be considered environmental
stressors that the will make daily life more challenging for communities.

Stressors like local air pollution, sea-Level Rise, changes in precipitation and
temperature patterns will not be evenly distributed across the globe.

Communities vary in their abilities to mitigate
the affects of such stressors.

Some communities will feel the effects more - A
| ENVIRONMENTAL IS

strongly than others, particularly low-income, Y -y Q'RACBM“

L1
i -

minority communities. ——
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CalEnviroScreen Website
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“What can | do to Combat Climate Change?”

@ Lack of governmental or collective response has prompted this question among those aware of
the impacts of climate change.

3
@ Conscious Consumerism as a Common Strategy yw SZVE

e Strive to reduce our own carbon footprint
* Focus on what we can control

* Every purchase or behavioral change you make is a
“moral act” —an opportunity to “vote with your dollar”
for the world you want to see.

e Assumes if we give consumers transparency and

information (education), they’ll make the right choice. ‘n\e Bu Yf F\ﬁ KCHJ/

e Assumes the aggregate impact of our actions will O’fi N EE D

make a difference (oith apoLogle
1o Wasiow)
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Impact of Conscious Consumerism

Makes us feel good, maybe even superior to others.

Studies suggest footprints of “green” consumers are
not significantly different from footprint of regular
consumers (Csutora, 2012)

The individual is pitted against large, systematic structures that are not supportive of sustainable
practice.

GG GaY

Some believe this dichotomy is by design......
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Neoliberalism and Environmental Action

Neoliberalism — “A theory of political economic practices that proposes that human well-being can best be
advanced by liberating individual entrepreneurial freedoms and skills within an institutional framework
characterized by strong private property rights, free markets and free trade.” (Harvey, 2005, P. 2)

The individual should be free to pursue their interests, and if enough people have interests in common, the
market will adjust accordingly.

Ilgnores the reality that supply practices often shape
what is desired.

Ilgnores the reality that many persons lack resources to
“adjust” the market

Individual choice by the empowered few dilutes the impact

of mass action — can perpetuate environmental inequality.

UGG D

Not much evidence to suggest that neoliberal approaches lead to environmental progress
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“What can We do to Combat Climate Change?”

@ Many experts argue that community-based climate change action holds the greatest promise.

Local land use can greatly influence fossil fuel consumption

@ At a scale where impact seems achievable.....

and where dialogue can take place. ---sg 0 a =,

i: S‘ As conversation turns away from climate change avoidance, loeal
toward climate change adaptation, local impacts and mitigation

strategies will be primary
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Climate Change Adaptation and Resiliency

ig S; With overwhelming scientific evidence about climate change, serious discussion is focused on
ability of communities and ecosystems to adapt to anticipated changes or stressors

@ Some communities are better equipped to handle these stressors (resiliency)

@ Most discussions of resiliency focuses on physical/resource issues and preparedness
e Combatting sea-level rise through infrastructure or land-use relocation
 Decentralizing and diversifying energy production

 Enhancing food and water security through resource diversification & conservation
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IBusmations by Envly Underwood [/ Publc fress
“ y Water brings both life and risk to the shoreline, so seaside residents

have long built barriers, canals and other protections to guard against
storms and floods. Now sea level rise is adding an extra challenge:

u = Flood risk will grow dramatically in coming decades, and some land
that is dry today will be underwater in our lifefimes. That leaves cities,
including those around San Francisco Bay, with four main options.

1. RETREAT FROM SHORELINE

The simplest respanse, shanduning land that is at risk, i also the rarest.
Communities encourage and protect constal properties %o they can get tax
revenue o pay for services and even adaptation strategies,” sad Jessica
Grannis, 2 sea leved policy expert at Geargetown University Law Center
in Washington. The best and cheapest time to adopt this strategy s after
a dissster — not rebuilding after loods in seme arvss. But planning for
these decistons should be made prior to such disasters.

2. FLOOD-PROOF STRUCTURES

Eng:mr.-m typeully do this by raising pecupied Bours shave food level or
u.I.% in dirt to raise the land before starting to build: A 2014 sun!vnt
lh: Gulf Const by e rehers at The Nature Conservancy and acu

d that structures was among the least cnul.
effective solutions, ramking behind seawalls, natural barriors and sieeple
sandbags. But i 15 the most populae salution wround San Francises Bay.

3. BUILD LEVEES

Diirt. rock and concrete can be effective barrers. Most of the urbsn parts
of the buy and the Sacrarmento-Sen Jonguin River Delta are slready pro-
tected by & patchwork of levees. San Mates and Sents Clara counties are 1 F »
bul]lnudt.u::ng what it will cost to make J:]r.-ttr levees stronger. B“n:imi;.l S - e
— und their more com) cousins, seawslls — wre ox| ve and can 5 g 2 [} : ) 3 3 - I

Offil . he Pors o Sun Frarvioes say $3 billio i rerofs s eeded Potential tidal inundation based on sea level rise projections for 2100: low 2.1 feet and high 5.4 feet.
along the 4-mile Embareaders to keep sims 700 acres of high-value prop-

erty above the water line through 2100,

4. RESTORE NATURE

Katural habitats such as marshes, sandbars and creek beds absorh the

[ energy of storms, mitégating risk from sen level rise. Past development has
tended to erase or bury these fentures, but recent nestoration projects are
chunging that. A 2013 study by the Buy Institute, » Sun Francisco bused

P b, % w noaprofit group, showed that restoring 4 200-foot. wide strip of mursh
: s e ™ arvund the bay would cut the cost of protection in half — muinly by al
L I N Terwing peuppisissrs bo bl semaTler, s sxpencive lewoen: A rlaing hay will

W - N eventually put many marshes at risk of inundation. theugh some shareline
—

7 s = Community Sea-Level Adaptation
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Climate Change Adaptation and Resiliency

ig S; What about social resiliency? What role does it play in climate change action?

@ Communities that are resilient are privileged and empowered — tend to be wealthier, better-
educated, have greater access to power and control over own resources.

@ How did resilient communities become empowered?
What are the conditions that contribute to resiliency?
Do resources = privilege?

Can empowerment be cultivated in communities that lack some of these conditions?
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Challenges to Sustainability in Pomona, CA

M Challenge in Pomona

Low Educational 17% of residents 25 years or older have college degrees, compared to
Attainment 31.0% statewide

Disproportionate 22.6% of all residents live below the poverty line, compared to 16.4%
Poverty statewide

High Pollution All neighborhoods in City have higher burdens than 83% of the State of

Exposure California. Burdens in Westmont neighborhood rank 9t" out of over
8,000 neighborhoods evaluated by the State of California; burdens in
Kellogg neighborhood rank 32"¢ (worst rankings in Pomona)

Much Lower Life Average life expectancy in Pomona is 78.5, compared to 80.3
Expectancy throughout LA County
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“My focus is on making sure my family
is provided for. | don’t have time for
community issues.”

The “Stuck” Community
Sense of

Isolation

“This city is such a violent place. |
worry about my children’s safety.”

“Our community is poor. What can
we really do?”

Sense of \’ Sense of
Fear Stuck Helplessness

Community

“We’ve had these problems for
years. Nothing ever changes.
The leadership is corrupt.”

“I want my children to go to college, so
they can get out of here.”

Sense of
Cynicism

Sense of

Staghancy
After Block, 2008
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“Local government has two primary responsibilities. One is to sustain and
improve the infrastructure of its community: roads, traffic, transportation, public
safety, code enforcement, economic development, master planning,
environment, and more. City managers and civil servants are well trained to do
this and mostly do an excellent job at it.

The other role of local government is to build the social fabric of the community.
They are in a key position to engage citizens in the well-being of the city.” (p. 91).

Block, Peter. 2008. Community: The Structure of
Belonging. Berrett-Koehler: San Francisco.

e cenTer
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“something shifts on a large scale only after a long period of small steps,
organized around small groups patient enough to learn and experiment and
learn again.” (p. 74).

“The small group is the structure that allows every voice to be heard. It is in
groups of 3 to 12 that intimacy is created. This intimate conversation makes the
process personal. It provides the structure where people overcome isolation and

where the experience of belonging is created.” (p. 95).

Block, Peter. 2008. Community: The Structure of
Belonging. Berrett-Koehler: San Francisco.

e cenTer
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...feel like they have others that care
about them?

...identify with some larger purpose
or organization(s)?

Regenerative Community Model
Do Members...

Sense of
...believe the community is Belonglng
generally healthy?

...feel their environment supports
healthy living?

...recognize the value of their gifts and
their importance to others?

...believe their community deserves
the best?

Sense of v Sense of
Well-Being Regenerative Self-Worth
Community

...possess the capacity to
{magine alternative futures?
...have tangible
opportunities

for personal and
professional growth?

...feel like things are improving

in their community?
...believe their efforts are Sense of

translating to change? Momentum

Sense of
Possibility
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What is the Regenerative Communities Initiative?

_~¥ Lyle Center Students, faculty, staff and community members collaborating on
integrated programs addressing environmental, social and economic dimensions of
community life

i; S‘ Emphasizes the University’s role as facilitator or catalyst not expert problem-
solvers; we empower communities to learn, plan and act for themselves.

_ 4 A persistent strategy, engaging multiple populations within one defined local
geography over multiple years.

@ Promotes sustainability through the regeneration of systems that are vital to
support daily life
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40 Developmental Assets — For the healthy development of young people

The 20 External Assets The 20 Internal Assets

Support Family support Commitment Achievement motivation

Positive family to Learning School engagement
v communication s Homework

Other adult relationships @ Bonding to school

Caring neighbourhood Reading for pleasure

Caring school climate . 1

Parent involvement in schooling Positive Caring

Values Equality and social justice

Empowerment Community values youth Integrity

Youth as resources Honesty

Service to others Responsibility

Safety Restraint
Boundaries and Family boundaries Social Planning and decision making
Expectations School boundaries Competencies Interpersonal competence

MNeighbourhood boundaries Cultural competence
Adult role medels @ Resistance skills

Positive peer influence Peaceful conflict resolution

High expectations

Positive Personal power

Constructive Creative activities Identity Self-esteem
Use of Time Youth programs

ReligiﬂF:Jﬁ E:::mmuniw é} ggzﬁ:?v:ir?eﬁpc?fsgermnal Source: The
® Time at home future Search Institute
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Regenerative Communities Fellowship Program

ig ¥ Goals:

1) encouraging pathways to higher education for
underrepresented students

2) empowering communities to address environmental
challenges

3) Contribute to science learning among elementary
students

¥ Twelve CPP students from diverse disciplines and = i
backgrounds work with an elementary school community L P I
on environmental education projects, student mentoring, ““&&& '
and whole family activities
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Regenerative Communities
Program Fellows

ig ¥ 1 out of every 25 applicants
selected

@ Fellows from Environmental
Design, Science, Engineering,
Education, Agriculture and the
College of Letters Arts and
Social Sciences.

@ Fellows contribute experiences
with immigration, English as a
second language, first-
generation college students,
and environmental action. AP © 8. 'Y NS
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What We Hope For

Thriving Indicators

100%
90% -
30% ——
710% ——
60% —— —_ i
’ m Exhibits Leadership
50%
m Maintains Good Health
40% -
30% - Values Diversity
20% B Succeeds in School
10% - I
o | Search
0-10 11-20 21-30 31-40 e ein )
Assets Assets Assets Assets

CAL POLY POMONA



Developmental Relationships Key to Building Assets

Express Care — Show that you like me and want the best for me

Challenge Growth — Insist that | try to continuously improve

Share Power — Hear my voice and let me share in making decisions

Expand Possibilities — Expand my horizons and connect me to opportunities

(G & 6 )
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Developmental Relations — Recognizing
Support Networks that Help People Succeed

lwl O%\ H Gl SCHOOU eacusz \J\/lFb

v 50 g BAND DiRELTO CLn® LEADER (cou )
ROFEZSOR 3

S FATHER: - SISTER

1-/(/ | ELEMENTARY TEACHEIZ. ACTIVE VOLUNTEZC
PASTORS WIFE T NEIGHBOR 2 ADVISOR

BiBLE TuDY LEADER EMPLOY ER Supersot = oy ocoun L£AOER.

STUDENT PEER ‘_S THE,QAP?KT
COUEGE NENTOR™ V' ~opCH

Yot INSTRUTONR b CHURCH FRiEND

FSS?H ROT C LEaDE
“RiEND
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...feel like they have others that care
about them?

...identify with some larger purpose
or organization(s)?

Regenerative Community Model
Do Members...

Sense of
...believe the community is Belonglng
generally healthy?

...feel their environment supports
healthy living?

...recognize the value of their gifts and
their importance to others?

...believe their community deserves
the best?

Sense of v Sense of
Well-Being Regenerative Self-Worth
Community

...possess the capacity to
{magine alternative futures?
...have tangible
opportunities

for personal and
professional growth?

...feel like things are improving

in their community?
...believe their efforts are Sense of

translating to change? Momentum

Sense of
Possibility
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A Collective Impact Toward a Sustainable Future Since 1994
Kyle D. Brown, PhD, ASLA

") LYLE CENTER D AsiA

kdbrown@cpp.edu

for Regenerative Studies
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