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A Comprehensive Framework for Understanding

Urban Forests as Social-Ecological Systems

By Jess Vogt

Abstract. Urban forest management is a multistakeholder, multi-objective situation whereby a surfeit of synergistic or competing goals may
exist. Greater research and applied guidance for what works in which urban forest contexts could help improve urban tree and forest outcomes.
The challenge in conducting research of this nature is systematic definitions of “what works” and “which contexts” across multidimensional,
polycentric urban forest social-ecological systems. This paper presents a comprehensive framework for studying the complexities in urban forest
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Urban forests are
complex, polycentric
social-ecological

' systems.
What is a

social-ecological
system?

@ Arbor Day
Foundation.



Urban forests are
social-ecological
systems.
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Urban forests are
social-ecological
systems.

Trees grow a huge variety of places:

v’ Tree pits, parkways, boulevards, yards

v' Manicured parks, golf courses,
residential estates

v’ Vacant lots, restored prairie patches

v Along highway shoulders

v On raised rail trails, green roofs

v’ ...and so many more places
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Urban forests are
social-ecological
systems.

There are so many kinds of trees:

v' Shade trees, ornamental trees, fruit-
bearing trees

v' Old trees, new trees, tall trees, small
trees

v Meticulously cared for trees, scrappy
alley trees

v’ ...and more
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Urban forests are
social-ecological
systems.

There are many management scenarios:

v’ City depts pruning street trees

v’ Parks districts mulching park trees

v Homeowners watering yard trees

v Nonprofits planting & caring for trees

v’ Volunteers removing invasive spp in
forest patches

v ...and more
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Urban forests are
social-ecological
systems.

e

Urban Forest Outcomes

Composition - Benefits/Disservices
Structure - Sustainability/Persistence
Function - etc. ...
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Urban forests are
complex, polycentric
social-ecological
systems.
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This is
complexity.
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f,f_,‘zﬁ’;’j,’;‘;’ o Community Urban forests are

complex, polycentric

Nested, yet decentralized

social-ecological
4 Systems.
... With heterogeneous biophysical and social realities B2

Because of complexity,

polycentricity arises.
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Ex.: overlapping urban forestry decision-

making in the City of Chicago Urban forests are
complex, polycentric
social-ecological
systems.

Chicago

City Council
(municipal
authority)

(nonprofit/
aorative

(municipal (nonprofit)

govt.)
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. -1Social-ecological system
Key terms: jjssis

_IPolycentricity
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Urban Forest Outcomes

-  Composition - Benefits/Disservices
- Structure - Sustainability/Persistence
- Function - etc....

Figure after Vogt and Fischer, 2014, Cities and the Environment
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Broader Environmental Context and Dynamics

Ecological Disturbances < ———————)  Ecological Rules

Urban Forest Outcomes
- Composition
- Structure
- Function

- Benefits/Disservices
- Sustainability/Persistence el e e e e e e b L e e e L L e e L e L L e e L L e L L L L L e
- etc ..

;--c--; '| Characteristics of Trees Biophysical Subsystem Surrounding Growing

in the Urban Forest (T) Environment (E)

Urban Forest
Outcomes (O)

Boundaries for system
of interest

Characteristics of the
Human Community (H)

Management and
Institutions (M)

Human Subsystem
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Urban
Forest
Social-

Ecological
Systems

(UFSES)
Framework

Boundaries for system

! Broader Environmental Context and Dynamics !

/ N

'| Characteristics of Trees Biophysical Subsystem Surrounding Growing
in the Urban Forest (T) Environment (E)
7 Urban Forest
Z Outcomes (O)
s

Characteristics of the
Human Community (H)

Management and
Institutions (M)

Human Subsystem
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Characteristics of Trees (T)

_--—---

T1 Tree taxonomy,\

Number Second-tier | Third-* and fourth-tier” Description and possible values Other UF
variable variable(s) P P frameworks
Tree taxon- Falfnly, genusz spt.:cles, .cultlvar; Taxonomy influences tree fm s1ze-at.-matur1ty, average growth fate, SUS, SES, CC,
T1 om native/nonnative/invasive; seed drought/flood tolerance, nutrient requirements, pest vulnerabilities, VULN. MORT
y source” climate change vulnerability, etc. (Note 18). ’
T1-1 Tree traits* Tree traits are nested w1thm ?‘1 . Tree taxonomy as traits are directly
connected to the species/cultivar of a tree.
T1-1a Tree type® Deciduous, coniferous, evergreen, fruit trees, palms, etc.
T1-1b Stature/expected size-at-maturity’ | Large, medium, small, ornamental, etc.
T1-1c Tree form/growth habit® Excurrent, decurrent, columnar, etc.
How well a tree is expected to be able to withstand periods of low or
Ti1-1d Drought or flood tolerance® no rainfall/water or excessive moisture during periods of flooding;

connected to tree species and cultivar.
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Broader Environmental Context and Dynamics (ENV)

Biome characteristics

Earth system processes
Polycentricity of Earth systems

Ecological Disturbances (ED)
“Pulse” disturbances
“Press” disturbances

Characteristics of these disturbances

Ecological Rules (ER)
Physical phenomena
Biogeochemical phenomena
Biological/ecological phenomena

Biophysical Subsystem

My AUF article expands

Characteristics of Trees (T)
T1. Tree taxonomy
T2. At-planting parameters

* T3. Current tree size

TA. Canopy condition
T5. Trunk condition

* T6. Overall tree condition

* T7.Tree age

Surrounding Growing Environment (E)

* E1. Near-tree considerations

E2. Planting area characteristics

E3. Proximity to other features in the urban
environment

E4. Urban form

* ES. ical and envi | ch istics of
nearby urban environment

E6. Soil/substrate conditions

each one of the boxes into a
working list of second- and

| ] ]
“““ third-tier variables
|
A particular
urban Urban Forest Outcomes (O) Geographic and/or
forest 01. Urban forest composition (species diversity) jurisdictional
social- 02. Individual tree structure (tree growth, condition, mortality, etc.) boundaries
ecological 03. Urban forest structure (canopy cover, age/size distribution, etc.) of system
system 04. Urban forest function and benefits (and monetary value)
05. Urban forest ecosystem disservices and costs
06. Urban forest sustainability and persistence
07. Urban forest multifunctionality ;
08. Urban forest response to disturbance (resilience, vulnerability, etc.)
------ -4 = = -Time2- —
————3a -Time1l- —
—————— -4 - Timeo - —
v ¢ 3 Human Subsystem v 4
Management and Institutions (M) Human Community (H)
« M1. 0| I level iviti * H1. Size and density

M2. Data/record keeping practices
M3. Proactive management activities
M4. Other reactive management activities

M5. C hoice level i
M6. C I-choice level i
M7. Meta. level i

MB8. Property rights regimes
M9/MX. Legal institutions
M10/HX. Norms/behaviors

* H2. Socio-demographics

* H3. Legacies of historical periods

* H4. Community capacity

* H5. Evidence of care

* Hé. List of stakeholders

* H7. Level of expertise/training of stakeholders/stewards

* H8. llab and conflict
resolution

+ H9. Stakeholder ch

+ H10. Stakeholder ch

3 P
* H11. Stakeholder characteristics: Private sector
* H12. Stakeholder characteristics: Other
+ H13. Community adaptive capacity and learning

I
1
1
I
1
I
I
1
I
1
1
I
I
I
I
1
1
I
1
I
I
1
1
I
1
1

Larger Social, Economic, and Political Context and Dynamics (SOC)

Human legacies
Subnational (state/provincial,
county/metropolitan) government factors

National and multinational government factors

Largescale social and economic systems
Polycentricity of governance structures
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Foster holistic systems thinking —
systematic, yet flexible

Working draft of a common
language

Virtues of a

comprehensive
UFSES framework reseqren

Enable comparative case
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https://tinyurl.com/UFSES

Broader Environmental Context and Dynamics

Ecological Disturbances «———) — Ecological Rules I h a n k yo u [

Presenter contact:
Jess.vogt@depaul.edu

of interest

S
(]
+
[’d
>
(%]
—
L
(%]
(]
=
(3]
©
c
3
(@]
o

i |

Characteristics of the
Institutions (M) Human Subsystem Human Community (H)
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