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e Definitions
 Transitions and Cities — Review
o Case Examples



Environmental Transitions

Environmental transitions: Significant shift in the character and structure of
nature-society relationships e.g., development of a new water supply
system; shift to a new mode of production and social reproduction; e.g. city
change from trading center to production center

Drivers of environmental transitions: Technology, population growth,
poverty, environmental hazards; wealth accumulation, resource limitations,
Institutional capacity and capablllty

Role of crisis: Transitions emerge when systems come under extreme
stress; can include phase change — non-linear adjustment associated with
tipping points

Documentation — Transitions have been described and analyzed within
many scholarly settings including political economy, political ecology,
environmental history, and conservation biology focused on issues of
resilience, vulnerability, environmental transformation, sustainability, and
adaptive management



Environmental Transitions

* Presence of transitions
observed in ecological
systems and experiments

» Different types of transitions
— some involving critical
transitions - phase changes
to an alternate stable state

e Early Warning Signals

— Slower recovery from
perturbations

— Increasing autocorrelations
— Increasing variance

— Flickering

— Increased spatial coherence

California Redwood Ecosystems



System State

N\ Larqe external change
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Conditions

Transitions in Equilibrium State (Line)
Response to Different Types of
Perturbations

a. Affecting an almost linearly responding
system

b. Across a non-catastrophic threshold

c. Across a catastrophic bifurcation
threshold to alternative stable state (a
critical transition)
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Adapted from Scheffer 2009



Critical Transitions

Stability Points between Consumer Density and Food Biomass
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Adapted from Frei 2010 and Scheffer 2009

Across a catastrophic bifurcation to alternative stable state (a critical
transition) involving multiple causality with ‘slow’ independent variables
(i.e., slower than the process rates of the system).



Evidence of Transitions in Cities

Ecological-resource - e.g.
water supply, food, and energy

Land use — e.g., collapse of
peri-urban, agricultural
community

Demographic — e.g., ethnic
and racial shifts, in U.S. ‘white
flight’ and tipping points
Socio-economic — e.g., wat,
civil disturbance; gentrification
and capital disinvestment and S
reinvestment CE—

Urban spatial development -
e.g. congestion and mobility




Crises and Transitions —
Central Questions

For what/whom —
entity experiencing
transition

When

Where

How connected —
what are the system
connections with the
site of crisis



Transitions and Cities

The process of urban spatial development results in crises

that can result in transitions. Some of the crises are mostly
rooted in the physical qualities of the city, some include
physical-societal system connections, and some are more
explicitly societal in origin.

The history of any city often includes many environmental
crises; each emerging over time yet often conflated.

Series of failed solutions; reaching a crisis stage. Things
often get worse before effective action is possible.

Environmental crises are connected to a threat to economic
stability and continued growth, and very identity of the city.

Tipping points are frequently past and transitions occur with
respect to these often, yet frequently, finite crises.

Resolutions of these crises often lead to emergence of
conditions that contribute to future crises — at other spatial,
temporal, and social scales.



City Population Change Over Time — 1700-2010




Two Examples of Urban
Environment Critical Transitions

Drinking Water Supply in New York City

Ecosystem Services — City Systems as
Sustainability Solutions



Questions

Can we find evidence of a transition?

What were the ‘crises’ leading up to the
transition?

Are there any early warning signals?

What is the relevance to urban environmental
change?

What can be translated from these
experiences to other cities?



Example One

Drinking Water Supply in New York City



Urban Environmental Crisis and
New York City Water Supply System

1766 - The Montresor Plan



Early History of Water Supply
iIn NYC

1. Local springs and wells

2. Private companies — failed to
supply adequate amounts of
water, high priced water

Collect Pond in Lower Manhattan — ) )
3. Continuous conflicts between

water supply and water
quality - Water sold by
vendors called tea-water
men

4. Wrestled with the problems
associated with poor water
quality and pressure —
disease and fire

5. No sewer systems for fecal
material — out houses, waste
removal carters — ‘tubman’

1803 Mangin-
Goerck/Bridges
Plan



Disease and Water Supply Crisis —
Up through the early 19t century

City lacked basic
sanitation

Exposure and
vulnerability to disease
reflect economic class
and racial differences

Frequent epidemics
brought in by trade ships
— tension between
economic trade and
disease control

Yellow Fever of
1798,1822: Cholera of
1832

New York — early 19t Century — looking south to Battery



The Great New York City Fire of December 16, 1835



Crisis Resolution and Transition: Decades after idea was first
discussed Croton system water came to New York City in 1842

Five mile long parade ringing Union Square — 14th Street — near the
northern edge of the city



Environment Crises and Urban Transitions

New York City Examples, Evidence, and Conseguences

Water quality and supply - 1830s
— Croton Reservoir System
— Fostered demand for more water
Open Space and Recreation -1850s
— Central Park and Playground Movement
— Property value shifts/amenity sinks
Public Health and Sanitation — 1870s
— Professional of waste and trash management
— Pollution of waterways/distant dumping
Mobility and Congestion — 1910s
— Regional Plan Association and Robert Moses
Highways
— Automobile dependency and sprawl
‘Urban Renewal’/Loss of Community — 1950s

— Environmental impact statements and historic
preservation

— Property value shifts/investment delays
Air Pollution — 1960s

— State, Federal Legislation

— Transfer of polluting facilities out of region
Climate Change

— 2010s?
What evidence of a transition can be found
and warning signals

Looking south over
Central Park in 1861

New York City Environs - 1900

Smog - November 1953



Example 2

Transitions in Ecosystem
Services Restoration

Urban Heat Island Mitigation
Storm Water Management
Water quality restoration



Making Cities as Solutions

 Enhance the role of cities as
sites of sustainability practice
and ecosystem services

 Expand focus from negative
externalities to positive
externalities

« Many cities are working at
developing extensive plans to
promote the development of
green infrastructure including
vegetation and urban heat
Island mitigation; green and
blue roofs for UHI and water
storm management; and water
catchment and quality Released in September 2010
restoration efforts

Cover the green infra report



Ecosystem Services Transition Questions

 What are the thresholds
for positive system level
effects, and creating a
self-propagating shift from
a deteriorated state to a
good state? For example,
what amount of urban
vegetation makes a UHI Vegtave Gover 6y i st

m|t|gat|0n Impact at a Landsat TM scene — August 14, 2002
street / neighborhood 4

« How and when can a
ecosystem service that is
being developed or
restored jump from state
to another?

System State

Conditions



Oysters, New York Harbor, and Water Quality

At time of European colonization ~1600,
the waters around present day New
York were some of the best oysters
grounds in the world — covered
approximately 550 square kilometers

Oyster harvesting steadily increased
throughout the centuries reaching a
levels of 765 million per year in the late
19th century.

Oyster beds dramatically declined and
collapsed in the early 20th because of
high pollution levels from increased
siltation of the waters, sewage and other
refuse and associated diseases -
cholera and typhoid.

In recent years there has been

Increased interest in restoring the oyster

beds and oysters as a way to promote

cleaner harbor — PlaNYC 2030; oysters

could filter up to 50 gallons per day; also

prOV|de |mproved aqua’“c habltat NYC street cleaning workers loading barges with garbage

to be dumping into harbor - 1891

Oyster stand on street — NYC early 20" century



Oyster Ecology, Water
Quality Improvement,
and ‘Good’ Transitions

» Best restoration practices will be
defined to utilize the role of
alternative system attractors and
system phase change to a higher
system state with greater
resilience

o Strategy — find the “Achilles’ heel of
the system

— Step 1 — reduce the resilience of the
bad state ecosystem

— Step 2 — cause an abrupt shift of the
system out the bad state to a good
state with minimal effort and
increased ecosystem service
enhancement

 What are the other metrics and
measures of success

— Economic

— Environmental

— Equity



CISC Plan - Reduce the
resilience of the current
degraded ecosystem
structure by increasing
the salinity gradients in

tho rmnnar havy Aaranlea
tHCOpPpPCToay CTeCKS

«Jamaica Bay shellfish beds were closed in 1915



Conclusions and Recommendations

What Can We Learn from Past Crises

and Urban Environmental
Transitions?

Take a long time to time, define, and
understand

Crises emerge from underlying
tensions with society — poverty, lack of
access to resources, pressures for
economic development

Resolutions often push the problem
away in time and space; foster the
development of other crises in the
future

Things frequently get worse before
they get better

Private sector attempts to resolve the
iIssue often are limited and incomplete;
public sector typically needs to step in
to resolve the crisis

Meeting Challenges for Future Urban

Environmental Crises and
Transitions

Understanding interaction of often
multiple crises occurring in cities —
e.g., climate change; poverty

— Identify signals of change

— Building better computational models
based on empirical observations

— Conduct field experiments
Limited urban ecological science and

research vis-a-vis ecological service;
promote science-policy linkages

Economic development with ecological
services
— Governance demands

— Equity — benefits (including amenity
value and cost distribution)
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Climate Change and Cities

Urban societies have spent a tremendous
amount of time and effort reducing their
vulnerability to environmental disturbances
and extreme events — typically push
hazards and risks to the nearest possible
spot

Climate change has the potential to
dramatically change the environmental
baseline of cities

Climate change represents a large scale
exogenous environmental change —
different from almost all other environmental
crises which emerged from local stresses

Discerning the actual impact of enhanced
climate risk on societies is a difficult task
because of the complexity of the effects and
pathways, Climate change directly interacts
with a set of on-going environmental and
socio-economic changes and stresses in
cities. Example: Ongoing suburban
development and climate change impacts.



Suburbanization, Climate Change, and Water System T  ipping Points
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Index of Suburbanization (relative measure of suburbanization — e.g. housing
density, percent impervious surface, etc.)



Transitions and Cities — 2

* Transitions can occur in small areas within cities
but often their impact is contained or limited.

« A larger scale crisis can emerge when multiple,
simultaneous crises occur impacting larger
numbers of people or more fundamental systems
within a city.

e Large scale extreme events can be seen as a step
toward some transitions. Such events are
Important to the extent that it brings more people
and systems into connection with a pre-existing
Crisis.



Transitions and Cities - 3

* Private sector failures and growing state
Intervention; or vice versa.

e Solutions have important equity
considerations and unintended
conseguences (e.g. cause future problems).



