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Long-term CO, Accumulation in the Atmosphere
April 27,2025 431

400 Atmospheric CO, (ppm) T 400

GLOBALVIEW-CO; (1979-2012); hitpimwww.esrl.noaa.govigmdiccgg/globalview/
Jan 2012: 393 ppm n/V Kesling data (1958-1978): Scripps CO, program; hitp://scrippsco2.ucsd.edu/
& Law dome ice core; Etheridge et al., JGR 101 (1996). MacFarling Meure &t al., GRL 33 (2006)

—#- Siple ice core: Neftel et al., Nature 315 (1985)

/' Vostok ice core: Petit et al., Nature 399 (1999)

/¥ EPICA Dome C ice core: Siegenthaler et al., Science 310 (2005), Lithi et al., Nature 453 (2008)
350 yBCE = years before comman era; kyBCE = thousands of years before common era
Contact: andy.jacobson@noaa.gov
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Which emission scenario?

Top emitting countries and the EU
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International transport

Source: EDGAR vs.0 FT2019 (without land-use change).
both: F-gas: EDGAR vg.2 FT2019; incl. savannah fires.

From: Olivier and Peters 2020
& Global Carbon Budget 2023
https://ourworldindata.org/
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Kettle River Watershed

Kutenai Nature Investigations Ltd. 5



Temperature Change from 1951-2010 Mean (°C)

Projected Changes in Temperature — Kettle River Watershed
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Percentage Change from 1951-2010 Mean Precipitation (%)

Projected Changes in Precipitation — Kettle River Watershed
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Snow as a Proportion of Precipitation
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Some Increasingly Relevant Concepts

Vapour Pressure:

e saturation vapour pressure: how much moisture the atmosphere can hold
e vapour pressure deficit: strength of moisture demand from plants or fuels
* both increase by 7% per degree Celsius
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Some Increasingly Relevant Concepts

Vapour Pressure:

e saturation vapour pressure: how much moisture the atmosphere can hold
e vapour pressure deficit: strength of moisture demand from plants or fuels
* both increase by 7% per degree Celsius

Atmospheric Volatility (climate whiplash):
* sudden, large and/or frequent transitions between very dry and very wet conditions

Increasing At heric Volatility/ Climatic Disast
Drought mospheric Volatility/ Climatic Disasters
e AL California Precipitation 2024
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Vapour Pressure-Deficit, or VPD

“the difference between the amount of moisture in the air and how
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Projected Changes in Climatic Moisture Index (CMI)

CMI = (annual precipitation) — (annual potential evapotranspiration)

Two elevation bands in the West Kettle

Climatic Moisture Index
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Biogeoclimatic (BEC) Zones

Interior Cedar —
Hemlock

Grasslands/
Sage Brush
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Ecosystem Units as “Bioclimate Envelopes”
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. Alpine
Current Ra nge Of PrOJECtEd @ Alpine parkland
R . . @ Wet subalpine forest
#Mapping Bioclimate EﬂVElOpES ® Dry subalpine forest
: Coastal hemlock
(R ; = Transitional coast/ interior hemlock
Montane/sub-boreal spruce forest
Wet interior cedar/ hemlock
Moist interior cedar/ hemlock
Dry interior cedar hemlock
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Ecosystem Response

Ecosystem
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Global Warming or Climate Change ?

Increase in Mean Temperature
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Adapted from: IPCC & Reasoner 2012



Increase in Mean Temperature & Variance
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BC Extreme Precipitation 2021
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Jet Stream
Configuration
st RS Thy 7
A°F | A°C — Compressed hot air U e e .
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A Climate Disaster ?
Grand Forks Flooding 2018

N -’ .d;"~n# Google Eartt
Or Deficient
Forest Management?

Sgt. Mike Wicentowich Kutenai Nature Investigations Ltd. 21



Wildfire History
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Wildfire
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Southern West Kootenay Area Burned
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Climate Projections and Wildfire

Lower Elevations of Granby Watershed (< 1219 m)
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Historical Wildfire in BC

Annual Area Burned in British Columbia (Ha)
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Climatic Interactions — 2003/2004

Heat Wave / Drought / Fire / Rainstorm - Kuskanook

Impacts

* 2 houses destroyed

e Other buildings damaged
* Highway blocked
*Ongoing future risks

Upslope Wildfire (2003)

.

Water-repellent Soils

<

Summer Rain Storm

.

Debris Flow (2004)

Photos: Peter Jordan
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Weather and Climate Variability

Multi-decadal
oscillations in regional
climate (e.g. PDO, NAO)

Range of Natural Variation (RoNV) J ' ' ‘

Climate Change

Long-term trends or major Range of Future Variation

shifts in climate (multi-decadal
to century-scale) ‘

Climate Variability

Short term oscillations:
(years to decadal) rises and
falls about the trend line
(e.g. ENSO)
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Options and Actions

Investigate projected changes — bioclimates, disturbance regimes, species
range shifts — equip yourself with scientific facts and projections!

Use the past to understand relationships — not as a template for future
conditions

Devise strategies for resilience based on projected changes and risks —
ecosystems are going to change — the past is not really an option

Use creativity and innovation — try new things
Investigate and prepare for extreme events

Be open to new learning — e.g. “if tree water stress stems primarily from
atmospheric aridity, then thinning could prove ineffective for mitigating
drought and may even worsen physiological water stress by intensifying
atmospheric aridity below the canopy.” Jarecke et al. 2024

Advocate for the end of GHG emissions — ALL fossil fuels stay in the ground!
Embrace uncertainty
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e_,have optlon\bugthe past is not one of them”

r* . Sauchyn and Kulshreshtha 2008, p.295
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-'__'no longer is our goal sustainable

afvmust now be sustainable survival”
Blackstock 2008, p.15

www.kootenayresilience.org




