Q¢ SUSTAINABILITY
A DA D U~ SOLUTIONSGROUP

\%
N B

'E:‘%“' - "‘«bad:li?\ﬂ‘\‘dm’é';.,p.

City of
Kelowna




Executive Summary

The Climate Vulnerability and Risk Assessment
Study (CVRA) describes the scope of Kelowna'’s
community adaptation challenge by modelling the
natural and built hazard risks and vulnerabilities to
existing buildings, infrastructure and people, and
planned growth, out to 2070. As the climate
changes, Kelowna must be prepared with adapted
and resilient city systems and infrastructure to
protect people and ecosystems, and to enable
speedy recovery after severe climate events. At
the same time, Kelowna’s population is growing,
requiring new buildings and infrastructure.
Decisions as to how and where these elements are
constructed must be informed by climate change
impact adaptation thinking.

This analysis, together with the GHG Modelling
Study completed earlier, will help inform the
Climate Resilient Kelowna Strategy which will
include a series of actions the community can
undertake to reduce GHG emissions and prepare
to adapt to climate change.

Expected Local Climate Changes
Human-caused climate change is already affecting
the local climate, causing heat domes, droughts,
wildfires and flooding. The Climate Projections for
the Okanagan Region (2020) report models the
local changes the Okanagan climate is expected to
experience in the coming decades including:

Warmer temperatures year-round;
Summers that are considerably hotter and
drier;
Increased duration of the growing season;
Warmer winter temperatures;
Increased precipitation across all seasons
except summer; and

e Shifting seasons.

These expected changes will result in wilder,
wetter, and weirder weather. The weather will be
increasingly unpredictable and events like winter

storms, droughts, flooding, and wildfires will be
more common and more severe.

These climate change impacts pose a threat to
ways of life in Kelowna. They will interrupt
electricity delivery and personal and freight
transportation activities. They will cause damages
to personal and public properties. They will
interfere with tourism and agricultural industries.
As greenhouse gas emissions continue to increase,
the severity and frequency of disruptions will
worsen.

Demographic Changes

Kelowna’s climate change challenges will continue
to grow as the city grows. The city’s population
could reach almost 250,000 people by 2070, an
increase of 100,000 people from today. It is
anticipated that it will require nearly 50,000
additional dwelling units to accommodate the
increase in population. The homes, buildings,
infrastructure, and vehicles required to house and
move more people will add pressure to the natural
ecosystems that regulate the local climate.

Climate Change Hazards and Impacts

The CVRA examines climate hazards today and in
2070. Although a time span ending in 2070 is
longer than typical community planning
guidelines, it is used as climate projections
typically extend to this time horizon or beyond,
with the largest changes typically projected to
happen towards the end of the time span. Further,
many of the decisions made in the shorter term
will determine the scale of risk the community will
face in the future.

Three climate hazards were quantitively assessed:
extreme heat, wildfire, and flooding, by mapping
the hazards and modelling their potential impact
on Kelowna's people and infrastructure, now and
in 2070. Four other hazards were qualitatively



assessed: landslides, water security, invasive
species, and extreme cold. The impacts of these
hazards to the community are summarized in
Table A.

Multi-hazard Indexes

Climate hazards do not occur in isolation. For
example, heat waves and wildfires are often
simultaneous, coupled with concerns about water
security and drought. By combining the relative
risk from each of the three quantitatively modelled
hazards (extreme heat, wildfire, and flooding), the
cumulative risk to different areas of Kelowna can
be understood. A risk rating for each of the three
hazards for each zone of the city was assigned,
these risks were then summed to give a combined
hazard risk and are mapped in Figure A for today
and 2070. Each of the maps compares the relative
degree of risk for each zone of the City. Note that
the risk ranking is calculated relative to all other
zones, and a high-risk zone in the present day
might be a medium-risk zone in 2070 when
compared to all zones in each time period.

Over the coming decades, the number of areas of
Kelowna that will be exposed to multiple risks due
to the changing climate will increase, particularly
in the urban and core areas of the city. Notably,
most of the urban downtown area is expected to
experience increased risk of multiple hazards.
Kelowna'’s rural and suburban neighbourhoods will
experience the least multi-hazard risk change over
the next 5o years, which bodes well for the
neighbourhoods and critical infrastructure located
there.

Areas along rivers and the lakeshore will primarily
experience increased flood risk. Downtown will
also experience flood risk as well as increased heat
risk from an enhanced urban heat island effect.
Wooded areas and areas adjacent to forests will
primarily experience increased forest fire risk.

Some of Kelowna'’s critical infrastructure is in areas
that are expected to experience multi-hazard risk.
Reservoirs, distribution stations, treatment plants,
and certain electrical/substation elements could be
at increased risk of compromise.

Summary

As global atmospheric GHG emissions increase
and the climate continues to change, the
frequencies and extents of several major climate
hazards could impact Kelowna over the next 5o
years. Almost every Kelowna neighbourhood is at
risk of at least one climate change threat and
many of the most populous neighbourhoods are at
risk of multiple hazards. Risk is elevated by
continued population growth, placing greater
numbers of people, buildings, and critical
infrastructure in potentially vulnerable areas
across Kelowna.

Now that the current and future risks are known,
Kelowna can determine adaptation and readiness
actions. These actions will be identified and
modelled in the next phase of work, defining their
costs, damage reduction impacts, and how
successful they will be at removing people from
risk.
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