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Climate Change Vulnerability/Risk Assessments

Is the species already
imperiled?

What is the magnitude of
impact climate change will

have? :
Can the species adapt or

shift in distribution?

Boyce et al. 2022: Climate Risk Index for Biodiversity (CRIB):
- Quantitative

Considers other stressors

| DAT OAEC6 AAOA O1 OOAAO
Originally developed for marine ecosystems

Generalized and flexible broadly applicable ecological concepts




Adapting CRIB for freshwater ecosystems

Is the species already

What is the magnitude of
imperiled?

impact climate change will

have? :
Can the species adapt or

shift in distribution?

- Some indices removede.g., global distributional range, proportion of
global temperature range within tolerance range, depth range.

- Assumptions: watershed fidelityz vulnerability based on individual
watersheds, not regional range of species.




Freshwateradapted CRIB

What is the magnitude of Is the species already
impact climate change will imperiled?

have?
Can the species adapt or

Exploitation status v IR SPELIL
shift in distribution?

Projected habitat loss Thermal pressure/safety
Timing of emergence margin
from thermal niche Historical thermal

Velocity of warming Other anthropogenic variability

: : stressors
Magnitude of change in Amount of habitat

extreme precipitation Projected ecosystem

frequency disruption Connectivity of habitat

Body size as a proxy for
life history

Quantitative (scaled 01), generalized and flexible, uses widely accessible data




INPUT DATA

Freshwateradapted CRIB
Methodology
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Brook trout Alewife/Gaspereau
(Salvelinus fontinalis) (Alosa pseudoharengus)

3 Maritime provinces

Primary watershed boundaries from Canada Open Data
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Methods and data sources

What is the magnitude of
impact climate change will
have?

Projected habitat loss
Timing of emergence
from thermal niche
Velocity of warming
Magnitude of change in
extreme precipitation
frequency

Is the species already
imperiled?

' Location v Variable ¥ Sector ¥  Analyze Download Leam About Glossary FEEDBACK
b

ClimateData.ca is a climate data portal produced
collaboratively by the country’s leading climate organizations
and supported, in part, by the Government of Canada. The
goal of this portal is to support decision makers across a
broad spectrum of sectors and locations by providing the
most up to date climate data in easy to use formats and
visualizations.

ClimateData.ca is supported by the Canadian Centre for
Climate Services (CCCS) of Environment and Climate
Change Canada as part of its efforts to provide Canadians
with easy access to climate related data and to help increase
their resilience to climate change. Click Here to learn more
about the CCCS services.

Exploitation status
Thermal pressure/safety

margin y —
. Historical thermal
Other anthropogenic variabilit

stressors _
- Amount of habitat

Projected ecosystem o _
disruption - Connectivity of habitat

distribution?

Canadian Centre for Climate Services, Environment and
Climate Change Canada -- 24 statistically downscaled
climate scenario datasets, 3 emissions scenarios, from the
Coupled Model Intercomparison Project Phase 5 (CMIP5) .
- Monthly mean and max near -surface (~1.5m) air
temperature at 10km 2 resolution (2005-2100)
- Monthly total precipitation (mm), 1950 -2100



Time of thermal emergence

Thermal safety margin
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Methods and data sources

What is the magnitude of Is the species already
impact climate change will imperiled?

have?
Can the species adapt or

Exploitation status v IR SPELIL
shift in distribution?

Projected habitat loss Thermal pressure/safety
Timing of emergence margin
from thermal niche Historical thermal

Velocity of warming Other anthropogenic variability

. . stressors
Magnitude of change in Amount of habitat

extreme precipitation Projected ecosystem

frequency disruption Connectivity of habitat

Body size as a proxy for
Average proportion of "extreme" life history
(sd> 1) days per year over 262500




Methods and data sources

What is the magnitude of Is thg Committee on the Status of
impact climate change will impg Endangered Wildlife in Canada

have? |
- Exploitation status Can the species adapt or

i ' shift in distribution?
P_r OJ.eCted habitat loss - Thermal pressure/safety
Timing of emergence margin
from thermal niche - Historical thermal

Velocity of warming - Other anthropogenic variability

: : stressors
Magnitude of change in - Amount of habitat

extreme precipitation - Projected ecosystem

frequency disruption - Connectivity of habitat

- Body size as a proxy for
life history
Fishbase.org / local literatur
Qwﬁzl)shBase




Methods and data sources

& 2ciforest.databasin.org/datasets/339f63ca00bf4e86aa1563d25de1185d/

Conservation Atlas managed by KRR povered by DATA @) BASIN

- Cumulative human
iImpacts and climate
resilience (including
habitat connectivity and
diversity) data available
through Nature
Conservancy of Canada

Jt) NCC Watershed Health Assessment
What is the magnitude of Y
impact climate change will

have?

- Projected habitat loss o Ml et )

_ Tlmlng Of emergence i (s S 2 pee T s By il
from thermal niche

- Velocity of warmino

, Amount of habitat
Projected ecosystem

disruption Connectivity of habitat

Body size as a proxy for
life history

Montreal




Index Results

Atlantic salmon
(Salmosalal)




Atlantic Salmon | rcp26

Habitat Loss by 2100

What is the magnitude of
impact climate change will
have?

- Projected habitat loss
- Timing of emergence

Habitat Loss by 2100

from thermal niche

- Velocity of warming

- Magnitude of change in .,
extreme precipitation 68 66 64 62 60
frequency Atlantic Salmon | rcp85
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Atlantic Salmon | rcp26 Atlantic Salmon | rcp26

Time of Emergence

2100 Time of Emergence

2070

2040
I 2010

What is the magnitude of

impact climate change will
have?

Time of Emergence

2100 Time of Emergence

- Projected habitat loss

- Timing of emergence
from thermal niche

2070

2040
I 2010

- Velocity of warming
- Magnitude of change in
extreme precipitation

frequency
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What is the magnitude of
impact climate change will
have?

- Projected habitat loss
- Timing of emergence

- Velocity of warming

- Magnituae of change In
extreme precipitation
frequency
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Drought and Flood Risk - rcp26
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impact climate change will Drought and Flood Risk - rcp45
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Atlantic Salmon

48

Is the species already
imperiled?

- Exploitation status

- Thermal pressure/safety
margin

- Other anthropogenic

Population Status
1.00

I 0.75
0.50

0.25

0.00

stressors

- Projected ecosystem
disruption

Committee on the Status of
Endangered Wildlife in Canada
(COSEWIC assessment)

Population Status Risk




Atlantic Salmon | rcp26 Atlantic Salmon | rcp26
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Is the species already
imperiled?

- Exploitation status

- Thermal pressure/safety
margin

- Other anthropogenic
stressors

- Projected ecosystem
disruption

Low

Medium

Other anthropogenic stressors
Un-paved roads, impervious surfaces, imative fish, percent

areal coverage aflear cuftforests, crop land, armhsture land
point-source pollution (metal, nutrients, and organic), acid
deposition, leaching (nitrogen, pesticides, and phosphorus)




Is the species already
imperiled?

- Exploitation status

- Thermal pressure/safety
margin

- Other anthropogenic

stressors

- Projected ecosystem
disruption
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Atlantic Salmon | rcp26 Atlantic Salmon | rcp26

Thermal Habitat Variability
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Can the species adapt or
shift in distribution?
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- Historical thermal

variability

- Amount of habitat

0.00

- Connectivity of habitat

- Body size as a proxy for
life history
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Can the species adapt or
shift in distribution?

- Historical thermal
variability

- Amount of habitat

- Connectivity of habitat

Low

- Body size as a proxy for
life history

Medium

| High

Critical

Amount of habitat
Km? of aquatic habitat (index of available habitat)




barrier_score
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Can the species adapt or
shift in distribution?

- Historical thermal
variability

- Amount of habitat

- Connectivity of habitat

- Body size as a proxy for
life history

Barriers to Connectivity

Critical

Connectivity
Density of roads, dams, culverts, weightedoagsability




Can the species adapt or
shift in distribution?

- Historical thermal
variability

Atlantic salmon (Salmosalar)

- Amount of habitat Max length 150cni low risk category
- Connectivity of habitat

- Body size as a proxy for
life history







