SEVEN PRINCIPLES OF LANDSCAPE RESILIENCE

The Landscape Resilience Framework identifies seven landscape attributes that contribute to
resilience. It synthesizes empirical ecological studies and social-ecological resilience theory, and was
reviewed by a team of expert advisors. Here, each principle is illustrated in a stylized Silicon Valley

OPERATIONALIZING
LANDSCAPE RESILIENCE

01 Setting

Unique geophysical, biological,
and cultural aspects of a
landscape that determine
potential constraints and
opportunities for resilience

02 Process

Physical, biological, and
chemical drivers, events, and
processes that create and
sustain landscapes over time

03 Connectivity

Linkages between habitats,
processes, and populations that
enable movement of materials
and organisms
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04 Diversity & Complexity

Richness in the variety,
distribution, and spatial
configuration of landscape
features that provide a range of

HOW CAN WE INTEGRATE RESILIENCE SCIENCE
INTO LANDSCAPE CONSERVATION, MANAGEMENT, AND DESIGN? "

The concept of resilience — with its explicit focus on creating systems that are robust enough
to persist and adapt over the long run — has emerged as a key way to manage ecosystems
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. Connectivity between ranges for large mammal
movement (connectivity)

science into landscape design and ecosystem

* Connectivity up and down ranges for habitat shifts
(connectivity, scale)

Framework is to facilitate application of resilience .. :

. Drought-tolerant vegetation that could serve as future

restoration? The goal of the Landscape Resilience

landscape.

04 Diverse plant communities
ensure habitat is available under
‘ different climate conditions
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Local species — like steelhead and oaks — take
advantage of unique conditions and climates
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landscape mimic the form and function of
former oak lands

« DIVERSITY IN STRATEGY AND APPROACH: Response diversity
and a diversity of life history strategies both within and between
species

« GENETIC AND PHENOTYPIC VARIABILITY: Diversity in genes
and traits within species populations

. 2 The framework also details the key components within each high-level principle:
X
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g- « RICHNESS OF LANDSCAPE FEATURES: Landscape-scale diversity
S of habitat types and connections between different habitat types;
o physical heterogeneity in topography, groundwater, soils
>
E « WITHIN-HABITAT DIVERSITY AND COMPLEXITY: Site- or
2 habitat-scale vegetative diversity (e.g., in species, structures,
Sr or height) and physical heterogeneity (e.g., in microhabitats,
O

microtopography, and microclimates)

APPLYING THE FRAMEWORK IN SILICO

SFEl is in the process of applying the framework to specific
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the streams, hills, baylands, and urban areas of Silicon Valley.

WHAT IS LANDSCAPE RESILIENCE?

The concept of resilience encompasses ecological, social, economic, and infrastructure

systems (Curtin and Parker 20714). Our focus is on ecological resilience at a

landscape scale, or landscape resilience, as one dimension of

resilience within social-ecological systems. We define SOCIAL- SOCIAL RESILIENCE
. . ECOLOGICAL

landscape resilience as the ability of a landscape to RESILIENCE
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sustain desired ecological functions, robust native RESILIENCE

INDIVIDUAL
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biodiversity, and critical landscape processes over
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time, under changing conditions, and despite multiple
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stressors and uncertainties. While social and ecological o i
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systems are inextricably linked, developing a robust
RESILIENCE

understanding of the mechanisms of ecological resilience
in and of themselves is an essential step in applying the
broader concept (Standish et al. 2014).
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adapted from Chelleri and Olazabal 2011
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05 Redundancy

Multiple similar or overlapping
elements or functions within

a landscape that promote
diversity and provide insurance
against loss
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- Creeks carry sediment to

sustain marshes

06 Scale

The spatial extent and time frame
at which landscapes operate that
allows species, processes, and
functions to persist

O7 People

The individuals, communities,
and institutions that shape and
steward landscapes

Tidal-terrestrial t-zone provides
space for bayland habitats to

migrate inland over time
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Multiple willow groves ensure greater
likelihood of habitat persistence as
conditions change

graphic courtesy of Bonfire

IMPLEMENTATION
AND NEXT STEPS

We will be holding a workshop with our
international team of resilience advisors
in spring 2016 to further develop the

framework. We will also be developing a
quantitative, spatially explicity vision for
landscape resilience in Silicon Valley based
on the framework. Ultimately, we hope this
vision will provide a shared foundation,
aligned with other regional planning efforts,
to catalyze discussions amongst scientists,

planners, managers, designers, and others

about specific actions that could improve
landscape resilience.

ACKNOWLEDGMENTS

The Landscape Resilience Framework was developed as part
of Resilient Silicon Valley, a project funded by a charitable
contribution from Google's Ecology Program. For more
information on Resilient Silicon Valley, please visit resilientsv.
sfei.org. Thanks to our Resilience Advisory Team for their input
and review of this document: Mark Anderson (The Nature
Conservancy), Eric Higgs (University of Victoria), Richard
Hobbs (University of Western Australia), and Katie Suding
(University of Colorado).

REFERENCES

Beller EE, Robinson A, Grossinger R, et al. 2015. Landscape Resilience Framework:
operationalizing resilience at the landscape scale. Publication #752, SFEI,
Richmond, CA.

Chelleri L, Olazabal M. 2012. Multidisciplinary perspectives on urban resilience.
Workshop report, 1st edition.

Curtin CG, Parker JP. 2014. Foundations of resilience thinking. Conservation Biology
28(4):912-923.

Robinson A, Beller E, Grossinger R, et al. 2015. Vision for a resilient Silicon Valley
landscape. Publication #753, SFEI, Richmond, CA.



