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Evolution of Approach
• Mainstream ecology in urban
• LTER as experiment
• Clarify theoretical motivation
• Improved integration with human
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Initial Frameworks
• Watershed
• Patch dynamics
• Human ecosystem framework
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Initial Questions
• Patch structures, change, and interactions
• Flux, control, interactions
• Understanding and quality of life
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Events Geophysical and
Infrastructural Template

Socio-Cultural-Economic
Template

External Drivers

Human Behavior

Human Outcomes

Pulses

Presses

Community Structure

Ecosystem Function

Ecosystem
Services

1

1

1 2

3

4

4

5Urban Tree
Canopy Goals

Nitrate loading

Riparian
Disconnection

Reduced
Nitrate Retention

Knowledge of Impaired
Management Strategy

Urban Watershed
Improvements

Reduced
Flooding,
Increased
Infiltration

Actual

Cadenasso et al. 2008
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• Sanitary City to Sustainable City

BES III Focus

CG Boone

Sustainable Cities, East UK
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Components of Shift
• Urban sustainability paradigm

• Changing world: policy and environment

• Social & biophysical adaptive processes

• Resilience of socio-ecological system

• How social & biogeophysical components 
adjust
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Phase III Framework
• Policy context
• Guiding question
• General research questions
• Hypothetical feedback models
• Crosscutting theories
• Expand research arena
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Policy context
• Sustainability paradigm
• Climate change
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Guiding question
• What are the effects of adaptive processes 

aimed at sustainability in the Baltimore 
socioecological system?
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General Research Question 1
• How do biophysical & social adaptive 

processes interact in the sanitary city vs. 
in the sustainable city?
– Cf: “city”

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

49
9.

1 
: P

os
te

d 
5 

O
ct

 2
01

1



General Research Question 2
• How do adaptive processes change to 

reflect policies aimed at sustainability in 
the Baltimore region?
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General Research Question 3
• How can information exchange, education, 

& urban design improve adaptive 
processes?

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

49
9.

1 
: P

os
te

d 
5 

O
ct

 2
01

1



Feedback Hypotheses
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H: HUMAN &  SOCIAL B: BIOGEOPHYSICAL
Ha. Behavior & Actions Ea. Ecosystem Structure

Eb. Ecosystem
  Functioning

Ha1: Sustainability plans
Ha2: Regional greenhouse 
gas policy
Ha3: Transportation 
behavior
Ha4: Locational choice
Ha5: Energy conservation 
strategies
Ha6: Zoning changes
Ha7: Urban design & 
planning
Ha8: Lawn management
Ha9: Recreation
Ha10: TMDLs
Ha11: BMPs
Ha12: Social networks
Ha13: Information flow
Ha14: Environmental 
monitoring
Ha 15: Environmental 
regulations
Ha16: Incentives

Ea1: Vegetation structure
Ea2: Vegetation cover
Ea3: Spatial heterogeneity
Ea4: Surface permeability
Ea5: Hydrological connectivity
Ea6: Stream habitat
Ea7: Stream community
Ea8: Soil organic matter

Eb1: Vegetation nutrient uptake
Eb2: Decomposition
Eb3: Dissimilatory nitrate reduction
Eb4: Microbial immobilization
Eb5: Net ecosystem production
Eb6: Net ecosystem exchange
Eb7: Export & harvest

Sustainability Paradigm
(SP)

Hb. Outcomes
Hb1: Energy consumption
Hb2: Equity 
(benefits/hazards)
Hb3: Community cohesion
Hb4: Human health
Hb5: Property values
Hb6: Property regimes

Ps: Pulse Events
Ps1: Real estate value shifts
Ps2: Floods (stream/tidal)
Ps3: Heat waves
Ps4: Infrastructure failure

Pr: Press Events
Pr1: Climate change
Pr2: Land cover change
Pr3: Land use change
Pr4: Canopy cover
Pr5: Infrastructure retrofit/improvement

ES: Ecosystem Services
WS: Provision of clean water

WF: Regulation of water flow

CS: Net carbon storage
CS1: Climate regulation
CS2: Human comfort/risk
CS3: Air quality

WS1: Nitrate retention

WF1: Stormwater flow
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Cross Cutting Theories
• Locational choices by households & firms
• Urban stream dis/continuum
• Biotic metacommunity
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Questions on Locational Choice
• Ecosystem services affect locational 

choice
• Understanding & valuation of ecosystem 

services
• Adaptation of social processes to 

diminished biophysical
• Changes in governance
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Questions on Stream 
Dis/continuum

• Ecosystem functions & services along the 
dis/continuum

• Urban structure & altered riparian zones
• Social processes affect stream 

dis/continuum
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Questions on Biotic 
Metacommunity

• What biotic components reflect 
metacommunity

• Direct vs. indirect human effects
• Social processes reinforce or constrain 

metacommunity dynamics
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Diagrammatic Summaries
• Hierarchy of questions
• Four major research approaches
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I. Policy Context:

II. Guiding Question:

III. General
Research
Questions:

V. New Theoretical Areas & Cross Cutting 
Questions:Locational Choice

Biotic Metacommunity

Urban Stream Dis/Continuum

L.1: Which ecosystem services affect locational choice, and by how much?  How has this changed over time?
L.2: How has understanding & valuation of ecosystem services changed over time, and how does this affect locational choices?
L.3: Over time, how have social processes adapted to diminished biophysical adaptive processes due to urbanization and climate change?
L.4: How have changes in governance structure followed or changed in response to other adaptive processes through time?

S.1: How have ecosystem functions and services changed along the urban stream dis/continuum?
S.2: How do urban structure and altered riparian zones change how the urban stream continuum functions compared to nonurban?
S.2: How do social processes, restoration, and management actions affect different parts of the stream dis/continuum?  

C.1: What metacommunity processes affect species coexistence in urban ecosystems?   Do social processes constrained or 
reinforced  these?
C.2: How do perceptions of  the environment influence decision making at different scales and does this mediate metacommunity 
structure?
C.2: To what extent does the urban stream dis/continuum govern aquatic metacommunity dynamics compared to direct human 
effects?

IV. Feedbacks:

Sustainability Paradigm

What are the effects of adaptive 
processes
aimed at sustainability in the Baltimore
socioecological system?

2. What future scenarios of 
biogeophysical & social 
adaptive processes reflect 
different policies aimed at 
sustainability?

3. How can information 
exchange & education 
improve biogeophysical & 
social adaptive processes?

1. How do biogeophysical & 
social adaptive processes
interact &change from the 
sanitary city  to the 
sustainable city?

Human & Social Behavior and Outcomes:
(Sustainability actions & adaptive processes)

Biotic Structures & Ecosystem Functioning

Ecosystem Services

Short-term Pulse
Long-term Press

(Expanded in Fig 6)
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Locational Choice Theory

MetaCommunity Theory

Urban River Continuum Theory

BES III Research Approaches
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New research strategies
• Extend to exurban lands

• Add locational choice models

• Link among models
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Beyond the URDL
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Elena G. Irwin, Urban Ecology 
Workshop, May 1820, 2006

globe

country

region

metro

county

neigh
borhood

house

month quarter year decade century

transportation and 
communications costs

household 
wealth

structural features, public utilities, land parcel, neighboring 
houses

Employment 
opportunities; living 
costs; 

public 
services, 
infrastruc
ture, local 
policies

time

sp
ac

e

urban 
amenities; 
climate, 
other 
natural 
features

socioeconomic characteristics; urban 
amenities; natural amenities; zoning;  

access to employment, shopping, 
recreation, parks, other destinations

economic restructuring

Scale and household decisions:
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New Application Strategies
• Scenarios
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External
Policy

Environmental quality
Quality of life
Environmental justice
Biodiversity
Sustainability

Landscape 
Structure &

Management
Ecosystem
Function

New Ecosystem
Management

Options

Social
Preferences

Physical & Social
Factors of Adoptability

Design
Scenarios
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Tree canopy and vacancy
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Pavithra Sriprakash
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BES III – Improve:
• Integration of biophysicalhuman
• Clarify theoretical structure
• Link theory to research questions
• Address climate change and scenarios
• Management and policy interaction
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www.beslter.org

Seeyalaterbye, Hon!
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