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The Bowen lIsland Biodiversity Plan
provides science-based insights and
guiding principles for protecting the
natural values held so highly by resi-
dents. Itis the first effort to draw upon
extensive data available from govern-
ment, academic, and local experts,
and the first to provide map-based
information for the entire island that
is directly applicable in planning and
management. This document pre-
sents a series of maps, each illus-
trating new findings that provide a
deeper understanding of biodiversity
values and opportunities for protect-
ing them. This information informs
a series of recommendations for
adopting a biodiversity plan that can
be integrated with other planning ef-
forts and implemented in a sustained,
efficient island-wide commitment to
conservation.

Bowen Island, Nexwlélexwm in the
Squamish Nation language, sits at
the entrance to Atl'ka7tsem/Howe
Sound, the center of Canada’s new-
est UNESCO Biosphere Region. It is
among the most biologically diverse
regions of British Columbia, Cana-
da's most diverse province. Bowen's
citizens have repeatedly voiced their
love of nature and commitment to
conservation.

EXECUTIVE SUMMARY

In 2024, the Bowen Island Conserv-
ancy’s Caring for Nature initiative
was formed by citizens, community
leaders, and scientists to draw on
the best available data and produce
a rigorous, actionable plan that re-
flects public values and intent.

The biodiversity plan begins by stat-
ing its Purpose & Approach. This in-
troductory section defines the term
biodiversity, discusses public prior-
ities and stewardship, and presents
an analytical approach based on spa-
tial analysis, mapping, and communi-
ty engagement. These key concepts
are introduced in nontechnical lan-
guage that provides a foundation for
biodiversity planning.

A section on Patterns of Biodiversity
presents map-based information on
Species and Habitat Richness. A key
building block of the biodiversity plan
is developed in the map of Integrat-
ed Conservation Values (pp. 24-27),
which provides a synoptic view of the
distribution of biodiversity across the
island and informs subsequent anal-
yses.

Threats to Biodiversity addresses the
current understanding of two trends,
identified in our public engagement
process, that challenge island con-
servation: Vulnerability to Wildfire (p.
28-29), and Development Pressure
(p. 31-32).

The Conservation Analysis section
(p. 32-43) identifies priorities. Maps
show the overlap of Conservation
Values with key planning consider-
ations, including Intactness, Private
Lands, Protected Areas, Fire Vulnera-
bility, and Human Development.



Planning for a Biodiverse Future (p. 44-
47) integrates results from the suite of
overlay analyses to address the practical
considerations that set the context for
turning a technical outcome into a prac-
tical plan. These identify Candidates for
Protection that would result in the pro-
tection of 30% of the island’s land area,
a goal that is consistent with provincial
and national objectives. They also ad-
dress Land Ownership and Stewardship
Responsibility (p. 46-47) a key consider-
ation in conservation strategies that hon-
ours the diverse perspectives and rights
of community members.

The Recommendations section presents
three foundational planning elements (p.
49-50), each followed by a series of spe-
cific actions (detailed on p. 50-51) for op-
erationalizing the Bowen Island Biodiver-
sity Plan. Adoption of these foundational
elements is essential to a science-based
biodiversity plan:

Adopt a collaborative spatial plan-
ning approach that allows biodiversity to
be considered alongside other planning
priorities

Identify, prioritize, and negotiate ad-
ditional protection of Crown Lands to
strengthen Bowen's conservation net-
work

Improve habitat connectivity through
the protection of habitat corridors link-
ing larger conservation areas, thereby
improving the conservation value of the
network as a whole

The plan’s Final Word (p. 52) is an appeal
for moving from the island’s long-stand-
ing expression of conservation intent
to a practical and coordinated set of
actions that will provide protection for
all species, while recognizing the grow-
ing needs of the island’s human popu-
lation. Adoption of this plan will inspire
actions to safeguard biodiversity, with
the knowledge that the data and tools
are in hand to assess progress and re-
fine efforts in the future. Bowen Island
is poised to put nature into the planning
process. By adopting and implement-
ing a publicly inspired, scientifically in-
formed Biodiversity Plan, Bowen Island
serves as a visible example for prioritiz-
ing conservation in a dynamic and rap-
idly developing region.
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We are thankful for the substantial contributions made by the Bowen Island Conservan-
cy’s Caring For Nature team, including B. Turner, J. Matheson, W. Husby, J. Dowler, S.E.
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P. Matthews, L. Gilday, and M. Toom, as well as by the public participants in our technical
workshop and community meetings. Financial support was provided by the Sitka Foun-
dation and the National Science and Engineering Research Council. We acknowledge the
valuable technical and scientific support provided by V. Kwok, K. Rolfe, M. Persram, M.
Tylo (SFU Research Team), D. Martin, C. Skuce (Bowen Island Municipality), and W. Shul-

ba (Islands Trust).
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J. McBride

Biodiversity is the sum of all life as it
occurs at multiple levels, from genes to
ecosystems. It encompasses not only
species diversity, but also the variation
within species and the intricate functions
that sustain the ever-changing, evolving
web of life.

Life on earth comprises a tiny fraction of
the planet's mass, yet it is what makes
our planet different from every other
known place in the universe. Earth’s bi-
odiversity has been shaped over several
billion years into a fantastic interaction
of many millions of distinct species, each
molded by evolution for survival and per-
sistence in a variable mosaic of habitats.
This diversity of life — encompassing not
just species themselves, but also their
characteristic patterns of abundance
and intricate roles and interactions - is
encapsulated in the term Biodiversity.
When we speak the word, we acknowl-
edge this multi-layered hierarchy of life
organized in self-regulating ecosystems.

Biodiversity is at risk because of the
expanding presence and impact of hu-
mans. Since the rise of advanced civiliza-
tions, our planet has lost over 80% of its
wild animal biomass and 50% of its plant
biomass.

PUrPOSE & APPROACH

What is Biodiversity and
Why is it at Risk?

Today, humans comprise 36% of the
biomass of all mammals, while live-
stock account for 60%. For birds, 70%
of the global biomass comes from
domesticated poultry, with wild birds
making up the other 30%. These num-
bers say more than the list of injuries
and insults that have led scholars to
conclude that we are in the midst of
the sixth great extinction, compara-
ble to events like the asteroid-induced
extinction of the dinosaurs 65 million
years ago, and the four great extinc-
tions that preceded it. While periods
of mass extinction are a natural part
of earth history, it is important to note
that each transformed the fundamen-
tal way that life is organized on earth.
The current spasm is entirely attribut-
able to humans.

A unique aspect of the Sixth Extinc-
tion is our ability to respond in ways
that minimize its impacts. Current
extinctions are largely due to five
overlapping human impacts (see p.
7). Habitat loss tops this list, but any
combination of these five factors may
combine with other variables in the
environment to push a species toward
extinction.




Nature is disappearing:

The average size of wildlife populations has fallen by a staggering 73% since 1970

Nature globally and in Canada

Globally:
+ Up to0 1,000,000 species are threatened with extinction.
« Natural ecosystems have declined by 47% on average.

+ Approximately 25% of species are already threatened
with extinction.

* The global biomass of wild mammals has fallen by 82%.

,7 FIVE MAIN DRIVERS OF BIODIVERSITY LOSS
Changes in land % o
Direct exploitation

and sea use = ,
of organisms Climate change .
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Source: Adapted from IPBES Global Assessment Report on Biodiversity
and Ecosystem Services 2019

IPBES (2019) The Global Assessment Report on Biodiversity and
Ecosystem Services.

Conservation efforts typically cen-
tre on reducing or compensating for
population declines caused by one or
more of these factors. Protecting habi-
tat and restoring it to a healthy, produc-
tive condition is the most obvious and
direct way to protect biodiversity, but a
changing climate introduces new con-
siderations and uncertainties into even
this axiom of on-the-ground conser-
vation. Increasingly, biodiversity con-
servation requires anticipation of the
effects of ongoing change, followed by
the design of conservation strategies
that are big enough to provide species
with room to respond to changing con-
ditions, and flexible enough to adjust
to unanticipated challenges.
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Bowen Island, Nexwlélexwm in the
Squamish Nation language, sits at the
entrance to Atl'’ka7tsem/Howe Sound,
the centre of Canada’'s newest UNES-
CO Biosphere Region. The island’s ter-
restrial habitats span a broad range of
northwest coast ecosystems, from ma-
ture regenerating forests to dry coastal
bluffs, lakes, wetlands and productive
estuarine environments. This natural
abundance is the centrepiece of a dy-
namic human community on the fringe
of Metro Vancouver, with its global
reach and green leadership.

Bowen's citizens have repeatedly
voiced their love of nature and commit-
ment to conservation. Many expert nat-
uralists and research scientists reside
on the island, while others lend comple-
mentary expertise, island experience,
and a shared commitment to restoring
and protecting wildlife populations and
healthy ecosystems. Surveys in 2025
showed that environmental protection
remains at the top of a list of commu-
nity values. Yet, despite clear priorities
and resident expertise, Bowen Island
has few science-based governing prin-
ciples that address the natural values
held so highly by residents, and limit-
ed policy by which to proactively guide
development to outcomes that protect
our natural heritage in the face of popu-
lation growth, urbanization, and climate
change.

"' PurrPose & APPROACH

w4 Resource Setting, Public
Priorities, & Stewardship

For these reasons, the Bowen Island
Biodiversity Plan was developed to
bring rigorous science to inform stra-
tegic planning and identify actions
needed to protect Bowen Island’s
natural heritage. And, encouragingly,
it also aggregates local knowledge
and inspires a large group of island
stewards ready to put the plan into
action via citizen projects, landown-
er consultations, municipal partner-
ships, and ongoing research and
analysis. This combination of strate-
gic planning and citizen engagement
offers a local resource for island
stewardship. While the plan provides
new, island-wide insights and prac-
tical recommendations, residents -
working with local government and
organizations — will lead conserva-
tion efforts and provide a highly vis-
ible example of how to prioritize bi-
odiversity conservation in a growing
human-shaped landscape.




Vertebrate Species Richness in British Columbia
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INRRRRRRECOCORENED

British Columbia is the most biologically diverse province in Canada,
hosting more species and ecosystems than any other region of the
country. Its biodiversity is shaped by dramatic variation in climate and
geography, from coastal rainforests and alpine tundra to grasslands

and temperate oceans. BC contains more than half of Canada’s bird
species, the greatest number of freshwater fish species, and the high-
est diversity of mammals and plants. Bowen Island is among the most
biodiverse sites in BC.
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Biodiversity is not an easy word to un-
derstand, as evidenced by our defini-
tion, above (p. 6). When we are accus-
tomed to thinking of wildlife as the set
of individual animals seen on a beauti-
ful trip across the island, it can be hard
to grasp the fact that these are just a
handful of the thousands of species
sharing our island. A network of com-
plex interactions link these species
with their environment in particular
ways that create and sustain healthy
ecosystems, clean water, and produc-
tive soils. We all know that nature is
more than a list of species or a collec-
tion of parks. To move forward we need
new tools that can express the value
and importance of biodiversity in terms
that we all can understand and appreci-
ate. With that understanding comes the
will to act.

This biodiversity plan begins with a sci-
ence-based examination of the distribu-
tion of biodiversity across the entirety
of Bowen Island. Because no systemat-
ic, island-wide inventory has ever been
attempted, we took a model-based ap-
proach that has the advantage of draw-
ing on vast quantities of relevant data
from across the wider region. These
inputs inform statistical models that,
in turn, provide a data-driven assess-
ment of which species are likely to be
encountered, and where.

PURPOSE & APPROACH
Assessing and Mapping Bowen's
Biodiversity

Careful filtering of data on topogra-
phy, climate, and other island charac-
teristics, combined with the verified
occurrence of hundreds of species
in similar habitats from throughout
the province, provides a baseline for
biodiversity across the island. Areas
of relatively high or low biodiversity
can then be mapped. When overlaid
with existing parks and protected ar-
eas, the gaps in Bowen's conserva-
tion network can be identified. More-
over, maps of planned or unplanned
human activities can provide a clear
idea of where threats to biodiversity
occur, where they overlap with biodi-
versity ‘hotspots’, and where the op-
portunities for innovative conserva-
tion efforts are greatest.

This work, leveraged with thousands
of volunteer hours, has led to the
quantitative models, assessments,
and recommendations that form the
foundation of the biodiversity plan.
In this context, maps are a visual
representation of vast amounts of
underlying data and complex anal-
ysis. They provide a medium for
communicating current scientific
knowledge in a format that is easier
for all to understand and appreciate.
Another product is a set of planning
tools (see p. 55) that allow experts
and the public to explore alternative
land management scenarios and
compare their likely outcomes in a
spatially explicit, map-based manner
that provides everyone with access
to the science.



Translating Species Data to Distributions

We used published models of real observations of species occurrence along
with environmental data about those point locations (e.g., temperature, precipi-
tation, elevation, etc.) to predict where else a species is likely to occur.

These models, known as Species Distribution Models (SDM), can be used to
inform continuous maps of habitat quality, as shown above.

“..a network of complex interactions link all
species with their environment in particular
ways that create and sustain healthy
ecosystems...”

1
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J. Cochrane

It is easy to lose the forest for the trees,
or in this case to lose sight of our defi-
nition of biodiversity when focusing on
species lists. As we have seen, biodi-
versity is more than species diversity,
yet the places where the greatest num-
ber of species thrive often represent lo-
cations that can best protect biodiver-
sity as a whole.

This poses a challenge to conservation
planners: we must move beyond the
relative simplicity of direct observa-
tions to accurately represent the distri-
bution of biodiversity across the plan-
ning area. Lists of species and habitat
types, topography, site conditions, and
climate records provide the raw infor-
mation for mapping biodiversity. But
we also need a way to aggregate these
different types of data and adjust for in-
herent biases.

For example, species sightings are of-
ten along the roads and trails that hu-
mans frequent, making it hard to extrap-
olate findings to the vast majority of the
island that is seldom visited. Conserva-
tion science - the scientific discipline
that combines ecological science with
our understanding of human behaviour
and social systems — provides planners
with the statistical and modeling tools
needed to make practical sense of large
volumes of seemingly unrelated data.

PURPOSE & APPROACH
Spatial Planning, Conservation
Science, and Plan Development

Spatial models help us draw infer-
ence about the distribution of spe-
cies, while spatial planning tools can
identify important areas, often called
‘biodiversity hotspots’. The scientific
details can be daunting, but this for-
malized approach has the benefit of
being transparent, amenable to inde-
pendent verification, and designed to
be updated as new information be-
comes available.

This report draws heavily on these
innovative techniques to pull togeth-
er a wealth of publicly available data,
screen it for what's relevant to Bowen
Island, and use it to build models and
maps. These tools make it possible
to consider biodiversity alongside
other factors that often shape plan-
ning decisions, including community
concerns such as the effects of pop-
ulation growth, residential develop-
ment, and wildfire.

By taking a rigorous, data-driven ap-
proach, the report brings together
important information that often sits
unused on hard drives around the
province. The results can then be
visualized in maps and made acces-
sible to all. These maps provide the
foundation for assessing biodiversi-
ty. The spatial planning process al-
lows all interested parties to overlay
biodiversity onto other map-based in-
formation and explore planning sce-
narios that incorporate conservation
objectives and identify opportunities
for managing our lands and waters
for biodiversity, as well as other com-
munity and regional goals.



Mapping Biodiversity Value

Habitats

Species n=33 &/ Intactness

n19§< :ﬁ’y

DATA SCREENING
* Rigorous source
* Correctresolution
e Assessed locally

Conservation
Prioritization
Algorithm
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C.Robensoh

These introductory paragraphs ex-
plain the scientific foundation of this
work. Early in the initiative, participants
agreed on a commitment to credible
information, quantitative analysis, and
reproducible results. That commitment
was reaffirmed through a series of pub-
lic meetings attended by more than 200
Bowen residents.

This structured public engagement pro-
cess began in November 2024 with an
Open House and continued with a tech-
nical workshop in February 2025. The
team also presented to the Bowen Is-
land Municipal Council, Municipal Plan-
ning Office, Official Community Plan
Committee, and leaders of the Howe
Sound Biosphere Region Initiative Soci-
ety. These sessions gathered feedback
from officials and organizations fo-
cused on our role in the broader Howe
Sound Region. From the outset, this
two-part approach — technical devel-
opment and community engagement
- encouraged meaningful exchange
between data and lived experience. It
also helped to ensure that the techni-
cal working group’s outputs reflected
the interests and concerns of the wider
community.

Ultimately, policy is about society,
not science, and it is unreasonable to
expect that citizens will defer to sci-
entists on policy issues that are also
constrained by ethics, economics, and
other social values.

PUrRPOSE & APPROACH
Science & Community
Engagement

Our task has been to convey the sci-
ence effectively to all, so that non-ex-
perts can understand and ‘own’ the
information, and use it when partic-
ipating in biodiversity planning and
policy development. By engaging ex-
perts and citizens in developing this
plan, we have been able to apply cut-
ting-edge tools in ways that respond
to community needs. This is an on-
going process, and we hope that the
results presented will be treated as a
credible and significant advance that
marks the beginning of a process of
applying biodiversity data in all rele-
vant planning efforts in the future.

Guided by mapped outputs and em-
powered with the data and tools
to ask new questions and bring the
weight of science to bear on public
deliberations, the Caring for Nature
team is ready to address many fac-
ets of conservation: community ed-
ucation, public land designations,
voluntary private land programs, and
explicit incorporation of conserva-
tion guidelines and mandates in mu-
nicipal policy.

Biodiversity protection on Bowen
Island aligns with the broader con-
servation vision of the Atl'’ka7tsem/
Howe Sound UNESCO Biosphere Re-
gion and the Preserve and Protect
Mandate of the Islands Trust. By lev-
eraging the work of the Caring for Na-
ture team, including this Biodiversity
Plan and associated data and tools,
Bowen Island can become a conser-
vation leader alongside neighboring
communities, the Squamish Nation,
and other entities already commit-
ted to safeguarding biodiversity in
AtI'’ka7tsem.



Community Engagement

Development of the Biodiversity Plan was informed by an open house
(100+ attendees), a technical workshop (40+ participants), special
events at schools, and additional community events, including an on-

going nature photography contest.
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Diversity is most commonly portrayed
as species richness, which is simply
the count of the number of species
present in a specific location. While
simple in concept, richness is a dif-
ficult idea to quantify. Around the
world, most species are rare, with a
handful of common species account-
ing for most of the observations at
any given point in time. Many species
are represented by only a few individu-
als, most of which go unseen on most
visits. To address this challenge, we
drew on Species Distribution Models
(SDM) developed by Wendy Palen’s
research group at Simon Fraser Uni-
versity. SDM’s link observations from
across the region to site characteris-
tics, applying statistical algorithms to
relate site characteristics to unvisited
areas and estimate the distribution of
each species across the study area, in
our case Bowen Island.

For a large group of candidate verte-
brates, we used citizen science (eBird,
iNaturalist) and other verified detec-
tions to select the SDM of 193 verte-
brate species that are highly likely or
known to occur on Bowen. To these
we added data on locally counted her-
on and raptor nests. These 195 data
layers were then stacked, and for each
100 m x 100 m pixel on the island we
computed the number of species like-
ly to occur there.

PATTERNS OF BIODIVERSITY

Species Richness

This shore-to-shore map of species
richness is the first of its kind for the
island. While each individual species
map contains a degree of uncertain-
ty, the aggregated number of species
provides a robust comparison of the
relative vertebrate species richness
across the island. It is this sort of rel-
ative measure that allows compari-
son of the conservation values of dif-
ferent locations, a first step toward
establishing priorities for biodiversity
planning.

Several general trends emerge im-
mediately. Higher elevations gen-
erally support lower biodiversity, a
finding that holds around the world
and is the subject of an extensive
scientific literature. Low lying and
well-watered regions are relatively
biodiverse. They often have deeper
and more productive soils, seldom
dry out during hot summers, and in
general sport greater plant growth.
However, these lower valleys and
gentle hills are also areas prized by
people, thus they are often the first
to be altered or developed, creating
inherent conflicts between develop-
ment and conservation. These are
patterns that demand the sort of ex-
plicit and creative planning that we
hope to advance through this biodi-
versity plan.



Bowen Island’s Vertebrate Species Richness

Species Richness

40 80 120 160

We drew on models and data for 195 species
to estimate the distribution of each across .

Species
Bowen Island.

n=195

By combining all species we created a
shore-to-shore map of vertebrate species
richness, the first of its kind for the island.

17
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While species richness is the most
common way to quantify biodiversity,
most species are hard to see, rarely
recorded, and difficult to study. Our
map of vertebrate species richness
(p. 17) includes nearly 200 species,
but it tells us little about plants, fun-
gi, microbes, and many invertebrates
-- organisms that hold ecosystems to-
gether and regulate key functions that
all biodiversity depends on.

To capture this broader picture, we
compiled maps showing the distribu-
tion of 33 habitat types across the is-
land. Habitat refers to the mix of phys-
ical and biological conditions that
provide the resources species need
to survive in a specific place. Habi-
tat types simplify this information by
grouping areas that are similar, often
based on dominant vegetation and
climate.

For example, an ephemeral wetland
is a habitat type defined by seasonal
changes in water. These wetlands of-
ten dry out during part of the year, and
they support a unique set of species
adapted to these extreme conditions.

PATTERNS OF BIODIVERSITY

Overall Habitat Richness

There are many systems for classi-
fying and mapping habitat types. For
our map of Habitat Diversity, we draw
on Metro Vancouver's Sensitive Eco-
system Inventory (2021), the Islands
Trust's Terrestrial Ecosystem Map-
ping initiative (2019), and local maps
of freshwater ecosystems (Whitehe-
ad 2025). We combined the different
mapping units, many of them highly
detailed, into more general habitat
types (e.g., Old Growth Coniferous
Forest, Mixed Woodland, Wetland)
for the purpose of identifying relative
habitat richness across the island.

The following map (p.19) highlights
areas on Bowen where different habi-
tats co-occur, indicating higher levels
of overall biodiversity. Habitats on
the island show finer scale variation
than vertebrate species richness,
with higher habitat richness (darker
areas of the map) found where multi-
ple habitats overlap. In general, wet-
ter and lower lying areas have higher
habitat richness, indicating the close
proximity of wetland, riparian, and
forested habitats. Similarly, less ac-
cessible forested areas show a mix
of older and younger forest types,
while the coastal zone includes hab-
itat types only found near the ocean.



Bowen Island’s Overall Habitat Richness

Habitat Richness

2.5 5.0 /85) 10.0

The value of this map lies in appreciating
how variation in habitat types differs from

that of vertebrate species richness. Habitats

n=233
Together they offer a more complete pic- £ &
ture of overall biodiversity; and we combine

these two data sets in subsequent analyses.
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Freshwater resources play a funda-
mental role in sustaining Bowen Is-
land’s biodiversity, both as habitats
housing unique aquatic species, and
because the vast majority of terres-
trial species also depend on wetland
and riparian habitats during different
seasons and different stages of their
life cycle. Even a cursory glance at
the map of vertebrate species rich-
ness shows higher values in the lower
elevation areas where streams flow
and ponds and wetlands hold surface
waters, recharging groundwater and
providing habitat for many aquatic
and water-associated species. Unfor-
tunately, most freshwater species are
difficult to see, and their distributions
and abundances are often poorly doc-
umented. We do not have large pub-
lic databases that allow us to model
their distributions, as we do for birds
and mammals. Yet their omission
from a biodiversity plan would leave
an unacceptable gap in our analysis.

To address this in a different way, we
have drawn on a unique database of
locally-mapped freshwater habitats
for Bowen Island developed by resi-
dent biologist Alan Whitehead.

PATTERNS OF BIODIVERSITY

Freshwater Habitat Richness

We drew on this detailed inventory to
represent the aquatic habitats falling
within each of the 100 m x 100 m pix-
els used to map biodiversity across
Bowen lIsland. For freshwater habi-
tats, we grouped Whitehead’s habitat
types into six general classes. This
map (p.21) shows the number of dis-
tinct aquatic habitats falling within
each pixel (darker colours indicate
more habitats present).

Two obvious patterns emerge: fresh-
water habitats occupy a relatively
small proportion of Bowen's total
area, and higher richness occurs
most commonly in the island interi-
or, where riparian vegetation buffers
free-flowing streams, wetlands, and
lakes. This map of freshwater habitat
richness, by itself, offers few surpris-
es, but when combined with maps of
vertebrate species richness and over-
all habitat richness, it adds an essen-
tial component to our understanding
of conservation value (p. 25).



Bowen Island’s Freshwater Habitat Richness

Freshwater Habitat Richness ——— Trails Roads

Freshwater habitats on Bowen Island rep-
resent essential components of biodiversi-

ty on the island.

21
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People have lived on and visited what
is now known as Bowen Island for mil-
lennia. The Squamish people and oth-
er First Nations continue traditions of
harvest and ceremonial use that leave
subtle evidence of habitat modifica-
tion that has little or no impact on bio-
diversity. Since European settlement,
however, humans have had a much
greater and more lasting impact, and
few areas on theisland can be consid-
ered pristine. Some of these impacts
are associated with structures, others
result from resource extraction, much
of it conducted in the past with little
attention to biodiversity or sustaina-
ble use.

To better understand the spatial pat-
terns of disturbance, scientists have
created a measure of the cumulative
influence of human population den-
sity, land transformation, accessibil-
ity, and power infrastructure, known
as the Human Footprint. The Human
Footprint project draws on 12 leading
indicators to create a single high-res-
olution map of current and past hu-
man influence.

We used the inverse of this map to cre-
ate an index of ecological intactness
for Bowen. This map reflects historic
patterns of disturbance, highlighting
areas least impacted by human land
transformation and, therefore, most
likely to retain the biodiversity values
indicated in previous maps.

Areas with lower intactness are gen-
erally of lower value to biodiversity
due to the conversion of natural hab-
itat for human uses and the degra-
dation of habitat quality in areas in-
fluenced by human activities. While
previous maps reflect some human
influence, such as the recovery of for-
ests from historic logging, the human
footprint approach offers a much
more precise map of disturbance by
integrating historical data with more
recent satellite imagery, providing a
spatial representation of the location
and intensity of specific human mod-
ifications. Therefore, the inverse of
the human footprint expresses hab-
itat intactness and is a more intuitive
component of conservation value.

Intactness is highest in the more re-
mote areas of Mt. Gardner, Mt. Col-
lins, and Apodaca Peak and lowest in
the valleys and coastal areas where
humans often focus residential de-
velopment. The commercial area
around Snug Cove has very low in-
tactness as it is the centre of human
activity, with the highest concentra-
tion of structures, roads, parking are-
as, and playing fields. By considering
the overlap of the historic pattern of
human disturbance with our maps of
species and habitat richness, we can
develop a detailed picture of relative
conservation value for the entirety of
Bowen Island.



Bowen Island’s Ecological Intactness

Intactness

Lower Higher

Trails

Higher intactness points toward areas deserving
more conservation effort and attention.

Less intact areas show us where improved

management or habitat restoration could
benefit biodiversity, especially where they
overlap with rare habitats or connect larger
protected areas.

Roads

Intactness

n=1
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B. Gheorghe

Prioritizing conservation opportuni-
ties requires combining two kinds
of information: where biodiversity
is found and where it is most at risk
from threats or impacts.

We brought together all biological
data that met our standards for rig-
our and reliability into a conservation
prioritization model called Zonation.
Zonation is software that uses an al-
gorithm that considers the rarity, rich-
ness, and intactness of underlying
biodiversity features to rank locations
by their overall conservation value.
Scores range from 0 (lowest value)
to 1 (highest), and the results can be
mapped to show relative conserva-
tion value across Bowen Island.

In simple terms, Zonation — developed
by Atta Moilanen and colleagues at
the University of Helsinki — gives high-
er ranks to places where important bi-
odiversity data layers overlap, while
reducing scores for places that over-
lap with habitat loss or degradation.

PATTERNS OF BIODIVERSITY

Integrated Conservation
Values

The map on the following page (p.25)
combines species richness (195 data
layers) and habitat richness (32 data
layers), along with the Human Foot-
print database (1 data layer) devel-
oped for BC by Oscar Venter at Uni-
versity of Northern British Columbia.
Zonation uses the Human Footprint
data to reduce scores in areas where
the footprint is highest — reflect-
ing greater historical human distur-
bance.

The map of conservation values is a
central output of this biodiversity as-
sessment and the foundation for all
subsequent analyses.



Bowen Island’'s Conservation Values

Relative Biodiversity

Lower Higher

This map incorporates species richness (195 data layers), habitat di-

versity (32 data layers), and the expansive Human Footprint database

(1 layer). It is the key output of this biodiversity assessment and
serves as the foundation for all subsequent

analyses and planning recommendations.
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The map of integrated Conservation
Values is a versatile data resource
whose usefulness goes well beyond
a single static map. We can display
the data in different ways to reflect a
range of real-world applications; from
supporting land-use options and guid-
ing planning to identifying candidate
places for future protection.

Here, we illustrate this capability by
mapping the top 30% of the island’s
biodiversity values based on our
analysis. This is a relevant depiction
because it corresponds to the com-
mitment by Canada, and 195 other
countries, to protect 30% of its land
and waters by 2030. BC has joined
with First Nations to embrace the ‘30
by 30’ goal to stem and reverse biodi-
versity loss. Another more ambitious
goal, termed ‘Nature Needs Half,
has been championed by a coalition
of scientists, conservation organiza-
tions, and public officials working to
secure biodiversity worldwide.

PATTERNS OF BIODIVERSITY

Top Conservation Values

Our model of conservation values
can display the top 30%, 50%, or any
other threshold value that represents
one’s planning goals. The resulting
map could then be combined with
other data or existing maps in subse-
quent analyses.

The flexibility of this science-based
and community-informed tool (see
p. 55) allows a diversity of users to
explore different goals, and overlay
conservation values with other data
or existing maps.

However you choose to slice the
map, bringing the best available data
to bear on the planning challenges
at hand can increase understanding,
clarify deliberations, and improve our
ability to work together to maximize
the effectiveness of our conserva-
tion efforts.



Bowen Island’s Top Conservation Values

Relative Biodiversity

Lower Higher

By mapping biodiversity value we can identify
places of highest importance to Bowen Island

and then ask what actions might help preserve
them into the future.
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W. Husby

Wildfire tops the list of concerns for
many Bowen residents. Drier con-
ditions and warmer temperatures
increase fire danger because fuels
burn hotter and fires spread faster.
Increasing tourism elevates concerns
because of limited opportunities to
educate visitors about fire risk, com-
bined with limited prevention and
firefighting capacities. Municipal and
provincial efforts to prepare for the
inevitable wildfires that ignite despite
best efforts have focused on human
life and property, but fire also threat-
ens Bowen'’s biodiversity.

Wildland-Urban Interface map of Bowen Island.
Red & orange colours indicate moderate fire risk,
yellow low, and grey areas have no data.

FireSmart programs focus on the
wildland-urban  interface  (WUI),
where homes and infrastructure
meet open land and natural habitats.
However, fires just as often start in
places that humans frequent and
spread into wildlands, placing biodi-
versity and intact habitats at risk.

As a complement to FireSmart maps
(inset), we developed a Wildfire Vul-
nerability Index to illustrate the sus-
ceptibility of biodiversity to the neg-
ative effects of wildfire. This map
does not contradict the WUI map or
distract efforts to keep people and
property safe from wildfire. Rather, its
value lies in differentiating wildland
areas where biodiversity is more vul-
nerable to the effects of fire, should
it occur, and informing conservation
planning.

To create this index, we considered
three primary factors affecting vul-
nerability to wildfire: aspect, slope,
and vegetation. Our index is a pre-
liminary effort to map ecological
vulnerability to wildfire and its con-
sequences for biodiversity. This sim-
ple approach should not be used to
assess risks to people or property,
nor guide wildfire responses. It can
be used to guide fuel management
efforts, such as forest thinning or
removal of invasive species that in-
crease wildfire threat. And it can help
identify less wildfire-vulnerable areas
with high biodiversity value, where
new land protection efforts might be
directed.



Vulnerability of Biodiversity to Wildfire

The index presented above highlights areas where biodiversity is
thought to be most vulnerable to wildfire (shown in pink).

This map is appropriate for assessing wildfire risk to biodiversity, and
caution is advised for any other interpretation or application. The wild-
land-urban interface (WUI) map of Bowen Island (p. 28, inset), available
through the Bowen Island Municipality, is the best reference for com-
munity safety and wildfire preparedness.
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THREATS TO BIODIVERSITY

Development Pressure
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Human development typically ex-
pands into less disturbed natural ar-
eas, converting native habitats for
human purposes and affecting habi-
tat quality in adjacent and nearby lo-
cations. In some cases development
creates novel habitats that benefit
some species, however, research has
shown that, in most cases, the vast
majority of species are negatively af-
fected, as change disrupts the inter-
actions among species and reduces
the complexity and often the produc-
tivity of fragmented ecosystems.

Understanding where development is
most likely to occur, and where it over-
laps with areas of high value to biodi-
versity, can help identify places where
greater attention should be given to
minimize and mitigate the effects of
development or, in some cases, areas
where development should be prohib-
ited.

These are complicated and contro-
versial topics. No individual can know
the best way to balance the rights of
property owners with those of nature.
Too often, insensitive proposals spark
disputes that make conservation pro-
gress more difficult. Instead, this plan
provides new information and sug-
gests simple analyses that can point
out areas where divergent objectives
can be addressed collaboratively, and
creative approaches to conservation
can address concerns before they be-
come conflicts.

The following map (p.31) highlights
areas where current zoning regula-
tions permit subdivision. It classi-
fles these parcels according to the
number of residential units currently
permitted. In the future, areas where
denser development is currently al-
lowed could exert greater pressure
on biodiversity than areas not zoned
for subdivision.

This map does not identify areas
where development is currently pro-
posed, nor does it suggest where
denser development should be en-
couraged or discouraged. Instead it
provides an index of development
pressure in the future that could neg-
atively affect biodiversity. This infor-
mation can help identify high priority
areas that might be acquired for con-
servation purposes, or areas where
greater cooperation and cost-sharing
between landowners and conserva-
tion interests could lead to improved
land management and biodiversity
benefits.

As with the map of wildfire vulner-
ability, this is a simple approach to
mapping a complex set of condi-
tions. As more information becomes
available, and as public-private part-
nerships for conservation develop on
Bowen, a more accurate and com-
plete map of development pressure
may improve conservation planning
and habitat improvement efforts.



Human Development Pressure

Subdivision Capacity
y
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Pressure from an expanding human population and the conversion of
continuous forest into fragmented development parcels poses one of
the largest ongoing risks to biodiversity on Bowen Island.

Subdivision capacity in this map represents an estimate of the number
of residential units that could be developed for each private parcel, giv-
en current rules.
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T. Sparling

The Conservation Values map sits at the
centre of all subsequent analyses pre-
sented in this Biodiversity Plan. It dis-
plays the relative biodiversity value for
each of the island’s approximately 6,350
hectares. For simplicity, we use the top
30% of conservation values for these
analyses, which inform the planning rec-
ommendations presented below. Howev-
er, it is important to recognize that Con-
servation Values exist for every hectare
of Bowen Island (p.25), and can be shown
using whatever threshold is most helpful
in answering a particular question or vis-
ualizing a planning scenario. With this
understanding, maps become dynamic,
versatile tools for tailoring planning ef-
forts to diverse needs and opportunities,
and developing management approach-
es that convey the greatest conservation
benefit for a given level of protection.

Among the simplest and most informa-
tive spatial analyses employed in plan-
ning are data overlays, where a map of
one variable of interest, for example all
lands currently protected, is stacked on
top of another, such as the top 30% of bi-
odiversity values. Each layer represents a
different data type, and overlaying them
allows us to see how these features over-
lap in space.

CONSERVATION ANALYSIS
Approach

In this example, the overlay illustrates
which of the most valuable areas
for biodiversity are already protect-
ed, allowing us to focus planning on
more vulnerable areas (see example,
p. 33). Geographic Information Sys-
tems (GIS) make overlay analyses
simple and efficient, even when they
are much more complex than the ex-
ample outlined here. They can quick-
ly summarize quantitative measures,
at the scale of the entire island, and
make even complex computations
repeatable. We also can extract infor-
mation from each pixel in the mapped
landscape and examine statistical re-
lationships among variables.

On the subsequent pages we present
maps, statistics, and interpretations
of five overlay analyses that underpin
many of our key recommendations for
protecting biodiversity into the future:
1. intactness, 2. private land, 3. ex-
isting protected areas, 4. wildfire vul-
nerability, and 5. human development
pressure. These analyses demon-
strate the flexibility and power of the
data and tools now available through
the Bowen Island Biodiversity Plan.
These data are available upon request
(see p. 55).




Overlay Analysis

PROTECTED AREAS

+
Highest conservation

values (top 30%)

WILDFIRE RISK DEVELOPMENT

Above we illustrate the overlay of the top 30% highest conservation
values (p.27) with five layers of interest that will allow us to explore
conservation opportunities on Bowen Island.

The maps that follow show how intact these place are (p.35), how they
overlap with private land (p.37), what proportion occur within the net-
work of protected areas (p.39), and how they map onto two current and
future threats to biodiversity: wildfire vulnerability (p.41) and human

development pressure (p.43).
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Overlaying our map of high conser-
vation value areas (top 30%) with in-
formation on ecological intactness
helps distinguish between two kinds
of priorities: places where conserva-
tion goals can be achieved primarily
through protection (higher intact-
ness), and places where active man-
agement may be needed to restore
habitats and strengthen biodiversity
benefits (lower intactness).

The following map (p. 35) shows the
areas identifled in our analysis as
having high conservation value (top
30%). These areas are coloured by in-
tactness: more intact areas appear in
purple, and less intact areas in yellow.
Less intact areas are places where
multiple human pressures have al-
tered habitats and likely reduced their
overall conservation value. They can
still be important conservation targets
-- often because they should support
high species and habitat richness -
but may require thoughtful manage-
ment and habitat restoration.

CONSERVATION ANALYSIS

Highest Conservation Values
& Ecological Intactness

Intactness, however, should not be
read as ‘undisturbed’ or ‘pristine’.
More than a third (36%) of the is-
land’s highest-value conservation
areas also show high human distur-
bance compared with all lands in-
cluded in the Human Footprint analy-
sis. Virtually all of Bowen Island was
logged during the twentieth century,
and many forests are still recovering.

Areas that were lightly logged --
where some large trees were left be-
hind -- show up as pale yellow pixels
on the steeper slopes of Mt. Gardner
and Mt. Collins. The same is true for
intact wetlands around the larger
lakes and in smaller pockets across
the island. Interestingly, parts of the
southern coastline remain largely in-
tact, while many coastal areas in the
north and west are more modified.
The coast around Cape Roger Curtis,
once targeted for development, re-
mains comparatively intact and now
forms the island’s largest private na-
ture preserve.



Overlap of Conservation Values

& Ecological Intactness

36% of these
important places
have high human
disturbance

Intactness

Lower Higher

Pressure from an expanding human population, and especially the dis-
turbance to freshwater habitats and the conversion of continuous for-

est into fragmented patches, poses perhaps the largest ongoing risk to
biodiversity on Bowen Island.
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L. Gilday
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A little less than half (42%) of Bow-
en’s highest value conservation areas
occur on private land, and a similar
amount occurs on public lands man-
aged by several jurisdictions. Most
of the high conservation value areas
on public land occur in large tracts
around Killarney and Grafton lakes,
and on the slopes of Mt. Gardner and
Mt. Collins. Those on private lands
are scattered throughout the central
part of the island, clustered along the
southern coast, and in large tracts on
Hood Point and Cape Roger Curtis.

This map shows that effective biodi-
versity conservation on Bowen Island
will require a mixed strategy that ac-
counts for the different tools available
for advancing conservation on public
versus private lands. Protection of
large areas typically involves one of
two approaches: changing the desig-
nation of public lands or acquisition of
private lands by conservation organi-
zations. Both strategies have proven
to be successful on Bowen Island.

, CONSERVATION ANALYSIS

Y # Highest Conservation Values
.‘ ’ & Private Lands

Conservation on smaller tracts of
private land emerges more often
from partnerships and incentives for
voluntary landowner participation.
However, too often on Bowen these
approaches go unnoticed or unre-
corded, making it difficult to appre-
ciate or reward private management
that benefits biodiversity.

Because many landowners value pri-
vacy and oppose activities that might
be seen as challenging to property
rights, conservation planning should
proceed in a transparent manner that
acknowledges the concerns and re-
quests of landowners, while creating
opportunities for integrating con-
servation objectives with other land
uses.



Overlap of Conservation Values

& Private Lands

42% of these
important places

occur on private
land

Relative Biodiversity |:| Private Land

Trails Roads

Lower

This map illustrates that private landown-
ers must be key partners in efforts to en-

sure biodiversity continues to thrive on
Bowen Island for generations to come.
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0. Plowman

Our analysis finds that only 22% of the
highest value conservation areas oc-
cur within Bowen's existing network
of protected areas, suggesting that
there is more work to do to ensure the
persistence of biodiversity into the fu-
ture.

Importantly, current protection of
these special places include low-ele-
vation areas surrounding the island’s
largest lakes (Killarney, Grafton). Sim-
ilarly, the newly protected areas of
Cape Roger Curtis, including the Wild
Coast Nature Refuge and adjacent
conservation lands owned and man-
aged by the Bowen Island Conserv-
ancy, provide protection for unique
coastal habitats and bluffs found on
the southwestern margin of the is-
land.

In contrast, valuable areas for biodi-
versity associated with the remain-
ing mature forest stands and unique
wetlands on Crown land are large-
ly unprotected on the slopes of Mt.
Gardner and Mt. Collins. This despite
their status as popular recreational
destinations assumed by many to be
permanently protected from logging
and other extractive uses.

CONSERVATION ANALYSIS

Highest Conservation Values
& Protected Areas

In addition, some important protect-
ed areas did not emerge among the
top 30% of conservation values, due
to relatively low species and habitat
richness. Most prominently, Bowen’s
Ecological Reserve is a large, intact
protected area whose higher eleva-
tion and lack of remnant old forest
stands, as identified in Metro Van-
couver's Sensitive Ecosystem Inven-
tory, result in an intermediate conser-
vation value.

While some of Bowen's biodiver-
sity hotspots have been protected
through public and private action,
reaching the national ‘30 by 30’ com-
mitment, or the more ambitious ‘Na-
ture Needs Half’ movement, will re-
quire concerted effort over the next
five years and beyond.

This science-based plan to protect
biodiversity provides both the ration-
ale and tools to support a strategy
for adding lands to Bowen'’s protect-
ed areas network that will emphasize
biodiversity conservation, as well as
recreation, aesthetics, and other val-
ues driving land and water conserva-
tion.



Overlap of Conservation Values

& Protected Areas

22% of these
important places
occur within
protected areas

B X/

Lower Higher

Parks and protected areas on Bowen have been created for a wide
variety of reasons that don't always reflect priorities for biodiversity,
but existing protected areas do overlap with some of the highest value
areas.

Adding to the protected area network is a key recommendation of this
plan.
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W. Husby

The influence of fire is changing
around the world, as climate warming
and prolonged drought create unprec-
edented conditions that favor larger,
hotter, and more frequent burns. Bio-
diversity that did not evolve with fire
is at heightened risk as conditions
change and fires reshape ecosys-
tems, including the western hemlock
and coastal Douglas fir forests that
predominate on Bowen Island. In con-
trast, other ecosystem types adapted
to fire may benefit from its effects.

Fire itself is not a threat, but ongoing
climate change transforms natural
fire from a benign force into a pow-
erful change agent that can quickly
transform habitats and eliminate rare
species that are unable to survive
post-fire conditions.

Overlaying Bowen'’s top conservation
values with our index of vulnerability
shows that approximately a quarter
of priority lands for biodiversity are
highly vulnerable to fire. The map (p.
41) shows where high fire vulnerabil-
ity occurs among the highest value
areas for conservation. Most of the
larger blocks of high fire vulnerabil-
ity are on steeper slopes, many with
southerly or westerly exposures,
where increased solar radiation can
dry soils and fuels, resulting in hotter
and/or longer-burning fires with great-
er biodiversity impact.

CONSERVATION ANALYSIS

Highest Conservation Values
& Vulnerability to Wildfire

Fires also spread faster when burn-
ing up steeper slopes, because fuels
are ‘stacked’, allowing fires to run up-
slope more quickly than they spread
across flatter areas.

Our index of fire vulnerability can-
not predict when or where a fire may
start, but history tells us that, in these
ecosystems, ignitions are most like-
ly along roads, trails, and areas fre-
quented by humans. Therefore,
whether planning for conservation
or fire preparedness, we would be
wise to pay close attention to loca-
tions where high vulnerability to fire
intersects well-traveled routes and
locations where people often congre-
gate outdoors. Forest ecologists and
natural history buffs might also want
to examine the overlap between fire
vulnerability and patches of remnant
old growth forests or other rare or
sensitive habitats.

Fire will continue to reshape Bow-
en's ecosystems as climate change
advances. Anticipating its effects
allows us to adjust land use deci-
sions and management practices to
protect biodiversity and natural val-
ues as we safeguard human lives,
homes, and infrastructure.



Overlap of Conservation Values

& Biodiversity's Vulnerability to Wildfire

26% of these
important places
have high wildfire
vulnerability

Medium Higher

Evaluating biodiversity's vulnerability to wildfire can inform policies

that anticipate climate warming and its implications for the future.
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W. Husby

In the midst of the ‘sixth extinction’,
it is worthwhile to explore how the
human footprint is likely to grow on
Bowen Island, what changes might re-
sult, and how residents can help guide
future development to protect the
natural values that they have consist-
ently identified as preeminent. Sim-
ilar considerations have influenced
development and generated tensions
on Bowen since its early heyday as a
tourist destination, when steamships
brought Vancouver residents to en-
joy a relaxed weekend, while timber
harvest carved away the natural envi-
ronment that still underpins Bowen’s
tourism economy.

In the latter 20th century, weekend
cabins were increasingly converted to
primary residences and rental prop-
erties. New construction added more
year-round housing at a brisk pace
that quickened after the COVID-19 ep-
idemic. Today, ongoing development
favours higher-end homes and de-
velopment policies are the subject of
considerable debate. As the built envi-
ronment pushes into natural spaces,
affecting groundwater, wetlands, and
free-flowing creeks, it is appropriate
to ask where future development is
most likely to occur and what are the
consequences for biodiversity.

CONSERVATION ANALYSIS

Highest Conservation Values
& Human Development

We overlaid our map of development
pressure on the map of highest con-
servation values to see where allow-
able subdivision and future construc-
tion might coincide with biodiversity
hotspots. We simplified the depic-
tion of biodiversity value to reflect an
uncertain estimate of development
pressure. We summed the conserva-
tion values of all pixels within a given
land parcel, then assigned that val-
ue to the entire parcel. The resulting
map shows where developable lands
overlap with higher conservation
values. It is important to note that
there is no suggestion here that de-
velopment is imminent, or that devel-
opment is necessarily incompatible
with biodiversity conservation.

This map can, however, identify areas
on Bowen lIsland where those work-
ing to advance conservation might
be wise to invest in communication
and cooperation with landowners
and developers, so that the future of
these lands can continue to benefit
biodiversity. Respectful relationships
have resulted in meaningful conser-
vation outcomes in the Grafton Lake
area, Cape Roger Curtis, and else-
where.

There is reason to believe that, while
poorly conceived development of nat-
ural habitats poses serious threats to
biodiversity, the sharing of informa-
tion can lead to collaborative plan-
ning, important conservation gains,
and improved outcomes for Bowen
landowners and the community.



Overlap of Conservation Values

& Human Development

Some private
lands on Bowen
contain 100x the
summed conserva-
tion value of the
average parcel

Relative Biodiversity / Parcel

Lower Higher

Areas of potential residential development on Bowen have a wide range
of importance to biodiversity when we consider both parcel size and

conservation value.
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We used conservation planning algo-
rithms to identify several parcels of
Crown Land that could substantially
improve Bowen's network of exist-
ing protected areas. While this map
is provisional and represents an il-
lustration rather than a finished set
of objectives, it is clear that expand-
ing protections around Fairy Fen Na-
ture Reserve, high-value areas of Mt.
Gardner, and wetlands on Mt. Collins,
should be priorities for biodiversity,
while enhancing connections to Kil-
larney Lake and Cape Roger Curtis
should also receive serious attention.

This map (p. 45) does not provide
guidance regarding private or munic-
ipal lands, but it illustrates how hab-
itat connectivity among large ‘core
areas’ and other smaller conservation
parcels will necessitate engagement
with landowners and coordination
with the municipality’s planning of-
fice. Connectivity among ‘core areas’
ensures that plants and animals have
the ability to disperse freely between
large blocks of protected habitat.

Creating corridors and reducing barri-
ers to movement increases the con-
servation value of protected lands
by allowing wildlife populations to
persist in patches of habitat that, by
themselves, are too small for their
long-term persistence.

~ PLANNING FOR A
. BiobIVERSE FUTURE
" Candidates for Protection

Movement among patches helps
sustain biodiversity but, at the same
time, steps must be taken to reduce
the establishment and spread of un-
desirable invasive species that might
use the same corridors.

These considerations highlight the
importance of working directly with
landowners, who have the local
knowledge and understanding to link
stewardship with ambitious conser-
vation goals. Too often, conservation
relies on restrictions and set-asides,
to the exclusion of local knowledge
and broad engagement of the com-
munity.

On Bowen, we have the opportunity
to build this network from the ground
up - engaging with those who know
the land best. At the same time, local
groups can coordinate with the Mu-
nicipality and senior levels of govern-
ment to advocate for shared conser-
vation goals.

To use one example, connectivity be-
tween Killarney and Grafton Lakes is
largely intact, but protecting these
habitat corridors will involve multi-
ple landowners and the Municipality.
Enhancing connectivity from Grafton
Lake to the Ecological Reserve and
Fairy Fen, and on to the newly pro-
tected lands at Cape Roger Curtis is
a more complicated objective that
will require community engagement
as collaborative approaches build
trust among private landowners.



Provisional Map of Protected Area Network

(30% Goal)

D Existing Protected Areas
|:| Candidate Protected Areas (Crown Lands Only)

/ Potential Corridor Zones

a
— Trails
— Roads

A key benefit of this biodiversity plan is that it identifies places deserv-
ing of extra attention and provides evidence to support their protection.

Candidate protected areas shown above are restricted to Crown lands.
These candidate Crown land areas and potential corridor zones are in-
tended to illustrate one of many possible conservation outcomes.

45



46

Bowen Island Biodiversity Plan 2026

PLANNING FOR A

Given the spatially explicit depiction
of conservation priorities, it is impor-
tant to recognize types of land own-
ership and the different stewardship
responsibilities that arise from them.
We drew on public data to map own-
ership and protection status (private,
public, protected) for the top 30% of
Conservation Values, highlighting
the need for cooperation among the
people and organizations that hold
rights and responsibilities for differ-
ent areas. Bringing a biodiversity plan
to fruition will involve working with
all parties to realize the conservation
potential of these priority lands and
waters.

Crown lands have been managed by
the province, in consultation with mu-
nicipalities and the public, for many
years. The Squamish Nation holds
rights over its traditional territories,
including Bowen Island, and efforts to
enhance protections on priority pub-
lic lands must be guided by their au-
thority as well as that of the province.
Crown lands provide the greatest op-
portunity for the conservation of large
areas, as well as for advancing recon-
ciliation while improving sustainability
and stewardship. Sharing information
is one important way to demonstrate
the values held by Bowen residents
and our desire to work respectfully on
efforts to care for nature across pub-
lic lands.

BIODIVERSE FUTURE
Stewardship Responsibility

Many high value areas for conser-
vation occur on private lands. While
smaller, on average, than Crown or
other public lands, these parcels are
often key pieces in completing the
conservation puzzle. The productivi-
ty of lowland habitats typically ben-
efits from deeper soils, year-round
moisture, and warmer temperatures,
making them desirable to both wild-
life and people. Where productive
habitats remain intact, they can fa-
cilitate movement and dispersal of
animals, seeds, and spores, con-
necting larger protected areas and
enhancing their conservation value.
Many private lands can be managed
in ways that increase the value of ad-
jacent conservation areas by buffer-
ing the effects of development and
providing additional habitat.

Some landowners may choose not
to participate in cooperative con-
servation, while others will embrace
opportunities to protect nature, often
enhancing property values in the pro-
cess. This Biodiversity Plan aims to
provide a vision and opportunity for
parties to work together to imple-
ment practical conservation projects
that safeguard biodiversity. History
shows clearly that these are the kind
of initiatives that inspire communi-
ties to act boldly by bringing people
together around shared values.



Top 30% Conservation Values

& Land Designation

-
L

and Designation:

22% Protected

42% Private

11% Public (not protected)
25% Mixed (private/public)

This map illustrates that the future of biodiversity conservation on Bow-
en Island will be a responsibility shared by the public, private landown-
ers, and government.

47



Bowen Island Biodiversity Plan 2026

RECOMMENDATIONS

Biodiversity Assessment

This biodiveristy assessment has leveraged the best available data to inform the first generation of
maps of species richness, threats to biodiversity, and relative conservation values for all lands on
Bowen Island. This work has been inspired by public input at a series of structured meetings and
workshops held on the island over the past 18 months. Guidance regarding the scientific approach
and sharing of data, and feedback on preliminary results have led to a host of findings relevant to
the development of an effective, publicly supported conservation strategy for the island. These find-
ings can be organized under three overarching planning recommendations.

1. Adopt Findings in
Land Use Planning

Publicly informed scientific analysis, includ-
ing but not limited to the work presented here,
should be recognized formally by the Bowen
Island Municipality, Islands Trust, and other
governmental entities and nongovernmental
organizations as a legitimate and constituent
part of all land use and management plan-
ning efforts.

2. Advocate for New
Protected Areas

Biodiversity planning should use the best
science to advocate for new protections on
Crown and other public lands that would
strengthen the conservation network on Bow-
en Island. These lands might secure new,
high-value habitats, or expand the size and
coverage of existing protected areas.

3. Focus on
Connectivity

A new effort to secure and enhance connec-
tivity among the larger ‘core areas’ of habitat
will ensure that the network of protected areas
achieves maximum conservation value. Con-
nectivity will provide some additional habitat,
but its main value is in providing the means for
dispersal that allows populations to persistin a
network of habitat patches.
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Details provided on the following pages reflect more specific actions through which these three
planning recommendations might be achieved.

The Bowen Island Biodiversity Plan strives to provide science-informed guidance to support public
deliberation and planning processes that explore multiple scenarios for achieving common conser-
vation goals, most of which have been long-appreciated and established through surveys, meetings,
and more general planning efforts, developed over many years by the Bowen Island community.

By developing flexible, collaborative approaches to meet common goals, conservation planning
can build trust and a breadth of engagement that matches the diversity of the Bowen community.
We are well on our way. Creating a shared vision for the island, and providing the tools for explor-
ing multiple scenarios for advancing that vision, will encourage people to engage in the stepwise
process needed for expanding protections and ensuring linkages that will benefit biodiversity as a
whole.
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Proposed Actions
Recommendation 1:

Adopt Conservation Values maps and
related scientific findings into future
land use and management planning ef-
forts.

- Incorporate the Conservation Values map as
a scheduled map in the forthcoming Official
Community Plan (OCP).

- Adopt formal language in the OCP and else-
where that prioritizes conservation and for-
malizes Bowen’'s commitment to protecting
biodiversity.

- Commit to incorporating biodiversity data,
including but not limited to that provided
through this biodiversity plan, in future zoning,
land management, and visioning processes.

- Establish a Municipal Biodiversity Database
that includes all relevant data from this report
and other sources, or secure access through
permanent data and map repositories.

- Bolster relationships with regional ecolo-
gists and natural historians to facilitate infor-
mation transfer and scientific review, on an
as-needed basis.

- Promote and sustain Bowen Island'’s stature
as a municipality that is acting on its commit-
ment to conserve biodiversity and contribute
to regional, provincial, and national conserva-
tion programs.

RECOMMENDATIONS

Actions for Implementing
the Biodiversity Plan

Proposed Actions
Recommendation 2:

Identify and advocate for new pro-
tections on Crown Lands that would
strengthen the conservation network

on Bowen Island.

- Work with the province to remove high-value
habitat, as identified in our analysis of Con-
servation Values, from the BC Timber Sales,
and pursue land designations that would of-
fer permanent protection.

- Identify high-value lands adjacent to exist-
ing protected areas and work toward their in-
clusion in protected parks and conservation
areas.

- Propose protection for new, large blocks of
land that are critical for biodiversity, including
the remnant old growth and mature forests
on Mt. Gardner and Mt. Collins.

- Identify and prioritize protection for perched
wetlands on Mt. Collins, and other permanent
and ephemeral wetlands across the island.



Proposed Actions
Recommendation 3:

Enhance and protect habitats that pro-
vide connectivity among the island’s
larger ‘core areas’ of habitat to increase
the value of the conservation network
as a whole.

Identify and map habitat corridors, such as
areas along waterways, ridgetops, and rem-
nant forest that link larger protected areas.

Locate potential barriers to animal move-
ment that degrade connectivity.

Build community involvement in improv-
ing connectivity, focusing on the values, con-
cerns and needs of private landowners who
are the stewards of many of these potential
wildlife corridors.

Develop support and incentives for land-
owners to partner with the municipality and
community organizations on agreed-upon ac-
tions to enhance connectivity.
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T. Sparling

This Biodiversity Plan for Bowen Is-
land is a living document rather than
a final product. The maps and anal-
yses presented here are grounded
in the best data currently available,
analyzed using statistical techniques
that make the most of this informa-
tion. The underlying scientific effort
benefitted from collaboration among
teams of researchers and natural-
ists willing to share data and provide
input at multiple steps in the plan’s
development. This cooperative spirit
is baked into an analytical approach
that allows new information to be in-
corporated with relative ease, making
future analysis faster and more in-
formative. The objective is to provide
detailed information that is accessi-
ble to all, in a format that facilitates
mobilizing the best data to address
the most important challenges, now
and in the future.

To this end, we have built alongside
this plan, a digital data atlas. This
public resource makes maps and
data available to all (see p. 55), and
analytical tools make overlays easy.
In combination, the biodiversity plan
and data atlas provide transparen-
cy and invite new questions, diverse
perspectives, and deeper deliberation
of conservation planning. In this way,
science can inform public discourse
and encourage collaborative ap-
proaches to conservation planning.

A FinaL WoRD

/t’s surely our responsibility to do
everything within our power to create a
planet that provides a home to not just us,
but for all life on Earth

-- David Attenborough

The residents of Bowen Island have
continuously voiced their commit-
ment to protecting nature. It is why
people visit our island. It is why we
live here. Protecting nature should
not be controversial. It should not pit
one interest group against another,
or incite fear or uncertainty about the
future. Instead, conservation efforts
should bring people together around
shared values and empower them to
find acceptable tradeoffs and crea-
tive solutions to common challeng-
es.

This document cannot provide ex-
plicit solutions, and it does not advo-
cate for a prescriptive policy for con-
servation. It does illuminate patterns,
provide facts, and supply the eco-
logical context for adopting a plan
that will bring biodiversity values into
consideration alongside other public
priorities. Biodiversity deserves ac-
tion as well as acknowledgement.
Conservation is an elusive goal that
evokes our highest values. Sustain-
ing the diversity of life on our small
island requires more than hope or a
paper plan; it demands actions guid-
ed by inclusive decisions that are in-
formed by our shared values and the
best information available.



References

Austin, M.A,, D.A. Buffett, D.J. Nicolson, G.G.E. Scud-
der and V. Stevens (eds.). 2008. Taking Nature’s
Pulse: The Status of Biodiversity in British Columbia.
Biodiversity BC, Victoria, BC., accessed 06 March
2026: www.biodiversitybc.org

Bar-On, Y.I., R. Phillips, and R. Milo. 2018. The bio-
mass distribution on Earth. Proceedings of the Na-
tional Academy of Sciences. www.pnas.org/cgi/
doi/10.1073/pnas.1711842115

Barnosky, A., Matzke, N., Tomiya, S. et al. Has the
Earth’s sixth mass extinction already arrived?. Na-
ture 471, 51-57 (2011). https://doi-org.proxy.lib.sfu.
ca/10.1038/nature09678

Cannings, R.C. and S.C. Cannings. 2015. British Co-
lumbia: A Natural History of Its Origins, Ecology, and
Diversity with a New Look at Climate Change. Grey-
stone Books, Vancouver, CA. 384 pp.

CoastRange Environmental. 2023. Towards a Biodi-
versity Conservation Strategy for Bowen Island Nex-
wlélexliwm. Report to the Bowen Island Conservancy,
accessed 10 Feb 2026: https://memeteam.ca/docs/
analysis/other-sources/Towards-a-Biodiversity-Con-
servation-Strategy-for-Bowen_202509191205.pdf

Diaz, S. and 27 coauthors. 2019. Summary for policy-
makers of the global assessment report on biodiver-
sity and ecosystem services. Intergovernmental Sci-
ence-Policy Platform on Biodiversity and Ecosystem
Services (IPBES), ISBN No: 978-3-947851-13-3.

ECCC. 2024. Canada'’s 2030 Nature Strategy: Halting
and Reversing Biodiversity Loss in Canada. Environ-
ment and Climate Change Canada, Gatineau, QC,
Canada, accessed 06 March 2026: https://www.can-
ada.ca/en/environment-climate-change/services/
biodiversity/canada-2030-nature-strategy.html

Islands Trust Act. 1990. Province of British Colum-
bia, Victoria, Canada. Accessed 10 Feb 2026: https://
www.bclaws.gov.bc.ca/civix/document/id/com-
plete/statreg/96239_01

Islands Trust. 2005. Sensitive Ecosystem Inventory.
Map accessed 10 Feb 2026: https://drive.google.
com/file/d/TnLu9hShIkRX4mRJQv7elxZeNB3rsP-
fKx/view

McHarg, I.L. 1969. Design with Nature. Published for
the American Museum of Natural History by Natural
History Press, Garden City, NY, USA. 191 pp.

Meffe, G.K. and C.R. Carroll. 1994. Principles of
Conservation Biology. Sinauer Associates, Sun-
derland, MA USA. 600 pp.

Metro Vancouver Regional District. 2022. Region-
al Land Cover Classification and Sensitive Eco-
system Inventory Update. Accessed 10 Feb 2026:
https://drive.google.com/file/d/1sZKk3ex_NQd-
qvZftJ3R-1GGGIn12CPoA/view

Moilanen, A., Franco, A., Early, R. |., Fox, R., Wint-
le, B., and Thomas, C. D. 2005. Prioritizing multi-
ple-use landscapes for conservation: methods for
large multi-species planning problems. Proceed-
ings of the Royal Society B: Biological Sciences,
272(1575): 1885-1891.

Noss, R.F, M.A. O’'Connell, and D.D. Murphy. 1997.
The Science of Conservation Planning. Island
Press, Washington DC USA. 263 pp.

Popescuy, V.R., and 8 coauthors. 2020. Quantifying
biodiversity trade-offs in the face of widespread
renewable and unconventional energy develop-
ment. Scientific Reports 10(1), 7603.

Province of British Columbia. 2023. B.C.s draft
Biodiversity and Ecosystem Health Framework.
Accessed 10 Feb 2023: https://www2.gov.bc.ca/
gov/content/environment/plants-animals-eco-
systems/biodiversity/bc-s-draft-biodiversi-
ty-and-ecosystem-health-framework

Theobald, D.M. 2003. GIS Concepts and ArcGIS
Methods. Conservation Planning Technologies,
LLC, Ft. Collins, CO, USA. 378 pp.

Tripartite Framework Agreement on Nature Con-
servation between Canada, British Columbia, and
the First Nations Leadership Council. 2023. Ac-
cessed 10 Feb 2026: file:///Users/tomas/Down-
loads/en_tripartite-framework-agreement-on-na-
ture-conservation.pdf

Whitehead, A. 2023. The Protected Areas of
Bowen Island - An Overview. Website accessed
10 Feb 2026: https://bowenislandconservancy.
org/wpcontent/uploads/2024/04/Protected-Are-
as-of-Bowen-Alan-Whitehead.pdf

Wilson, E.O. The Diversity of Life. 1992. Belknap
Press, Cambridge, MA USA. 424 pp.

53



Bowen Island Biodiversity Plan 2026

54



ExpPLorRE THE DATA
Interactive Data Atlas

https://palenlab-bowen-biodiversity.share.connect.posit.cloud/
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| Bowen Island — known traditionally as Nexwlélexwm, on the unceded territory of the Squamish
Nation — is among the most biodiverse sites in British Columbia. This interactive atlas is the
companion tool to the Bowen Island Biodiversity Plan, bringing together the data, maps, and
analyses that form its scientific foundation.

["] Development and Biodiversity [: ]

Patterns of Biodiversity

Species richness, habitat diversity, freshwater resources, and ecological intactness data were
compiled from a wide range of sources — including citizen science, government databases,
academic research, and local expertise — to assess and map biodiversity across the island.

Conservation Analysis

Integrated Conservation Values are calculated using Zonation5, a spatial conservation prioritization
tool, combining all species, habitat, and intactness layers to identify where biodiversity is highest and
where conservation efforts will have the greatest impact.

Planning for a Biodiverse Future

These conservation values are used to identify candidates for protection, assess development
pressure on high-value areas, and support the land use planning and stewardship decisions needed
to protect Bowen Island's natural heritage.
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Contact Information:
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Red-breasted Sapsucker, Sphyrapicus ruber
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