KASLO/RDCK AREA D PARTNERSHIP

Climate Change Adaptation & You

Appendix H - Climate data
Climate change projections

Even the climate sceptics agree the planet's climate is changing. Anecdotal
evidence and scientific research both lead to the same conclusion. There is also
widespread scientific consensus that our changing climate is caused largely by
greenhouse gas emissions from the burning of fossil fuels. The momentum to act
on climate change is evident in communities the world over.

‘A strong, credible body of scientific evidence shows that climate change is occurring, is
caused largely by human activities, and poses significant risks for a broad range of
human and natural systems.’

‘America’s Climate Choices’ National Research Council of the National
Academies report brief www.americasclimatechoices.org

As such, global ecosystems and the life support they provide (eg food, water) are
at considerable risk. Governments and individuals the world over are now having
to make choices:

1. slow down or reverse climate change (mitigation)

2. action to deal with the consequences of a changing climate (adaptation)

The mitigation of climate change is geared towards global actions by
governments or major private sector operators. For example the BC province has
targeted a 33% reduction by 2050.

Adaptation is more often than not initiated at a local community or regional level.
However, there is large scope for crossover between mitigation and adaptation,
local initiatives manifesting themselves towards global change (eg Nelson
Transition Town, Kaslo Food Security Project, Nelson Car-Share program,
Kootenay Ride Share, Kootenay Savings Credit Union). These often have
impacts beyond simply climate change, encouraging a shift in social, economic
and political structure, i.e. lifestyle.

Adaptation actions can have (often unintended) a positive or negative mitigation
effect



An example of an adaptation action with a negative mitigation effect is the
growing of a new warmer climate resistant crop, but requires more water than the
ones previously grown, thus increasing the gap between the ‘needed’ and
available water.

An example of an adaptation action with a positive mitigation effect is the
installation of low flush toilets. Using these will reduce the amount of water used
as well as lower the amount of energy consumed to pump and treat the water.

Mitigation actions can have (also often unintended) positive or negative
adaptation effects.

An example of a mitigation action with a positive adaptation effect could be the
afforestation of degraded hill slopes, which would not only sequester carbon but
also control soil erosion.

An example of a mitigation action with negative adaptation effects could be
building biking/walking trails to promote less vehicle use with, stream crossings
that aren't high/wide enough to handle more frequent high flows with extreme
weather events

Economical impact
(can it be afforded easily?
Will it involve fund raising

Baf”ers to e”at."e through donations or
action (community 0s?)

acceptance, planning
regulations, funding
availability)

Greenhouse
gas emissions
(mitigation
measures)

ation
)

Social impact Eco-system impact a
(Is it divisive?2 WVill it
affect quality of life i Upon.— clean air,

water, clear sunlight)

Figure 1. Adaptation action Footprint

A good adaptation action with many desirable attributes would result in a smaller
footprint.

e.g. Herb Thompon, Kaslo resident, installed a 1000 gallon rainwater tank for
garden irrigation to reduce the consumption of treated water.




A risky or unpopular adaptation action would result in a larger footprint, with
corresponding negative impacts socially, environmentally and economically, e.g.
a new reservoir construction to provide more water storage could prove very
costly, be unpopular, use a substantial amount of raw materials and high
environmental impact

The aim would be to have as small a footprint as possible. Often, mitigation and
adaptation actions cross over to compliment or counter the other. This must be
considered when a community decides upon a course of adaptive actions, ideally
agreeing upon a series of adaptation measures which progress mitigation of
greenhouse gases, or simply promote healthy communities and lifestyles.



Basin Climate Trends -1913to 2002

(Murdock & Werner 2010)
Mean Annual Temperature Mean Annual Precipitation
+1.5°C
+32% rainfall; -6% snowfall
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Note: Data from Cranbrook, Golden, Creston, Kaslo, Revel stoke.
Kaslo trends: temperature = +1.3  C, rainfall = +44%, snowfall = +5%




Temperature: Past and Future
(Murdock & Werner 2010)
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Precipitation — Past and Future
(Murdock & Werner 2010)
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Basin Climate Trends -1913to 2002

(Murdock & Werner 2010)
Mean Annual Temperature Mean Annual Precipitation
+1.5 °C +32% rainfall; -6% snowfall
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Note: Data from Cranbrook, Golden, Creston, Kaslo, Revel stoke.
Kaslo trends: temperature = +1.3  C, rainfall = +44%, snowfall = +5%



Columbia Basin April 1 Snowpack:
projected decreases

Current Climate
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Potential Suitability: Douglas Fir - (% agreement, based on 10 projections)

Past and Future
(Murdock & Werner 2010)

1961-1980 Average Douglas Fir Suitability 2050s Douglas Fir Suitability
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Potential Suitability: Engelmann & White Spruce

— Past and Future

% agreement, based on 10 projections
(Murdock & Werner 2010) (% ag Prol )

Reference: Murdock, T.Q., and A.T. Werner, 2010: Updated Past Trends and Future Projections for the Canadian
Columbia Basin: 2010, Pacific Climate Impacts Consortium, University of Victoria, Victoria BC, 52 pp.



CLIMATE DATA FOR CENTRAL KOOTENAY
(INCLUDING KASLO/AREA “D")

Climate change figures from www.Plan2Adapt.ca

Baseline figures: 1961 — 1990. (Source: Environment Canada statistics)
Baseline Growing Degree Days: 1700 (point Kaslo)

ANNUAL

TEMPERATURE

(T) 2020s 2050s  2080s
90th percentile 1.4 2.8 4.4
Median 1.0 1.9 2.8
10th percentile 0.7 1.2 1.8
ANNUAL

PRECIPITATION

(%) 2020s  2050s  2080s
90th percentile 7 9 11
Median 4 5 6
10th percentile 0 -2 2
ANNUAL

FROST-FREE

DAYS 2020s 2050s  2080s
90th percentile 21 36 61
Median 13 25 38

10th percentile 8 16 22

Baseline 1971-1990 197 FFD
Awaiting figures for extreme drought and extreme rainfall

PROJECTIONS FOR SPRING (March, April, May)

SPRING: 2020s 2050s 2080s
TEMPERATURES (+TC)

90th percentile 1.4 2.5 4.2
Median 0.8 1.4 2.3
10th percentile 0.3 0.9 1.1

1961-1990 average 7C

* Temperature refers to the average of the nighttime low (minimum temperature)
and the daytime high (maximum temperature).



SPRING:

PRECIPITATION (%) 2020s 2050s
90th percentile 14 21
Median 6 8
10th percentile -0.5 4

1961-1990 average 53.5mm

2080s
22
14

5

* Precipitation (rain plus snow) refers to the total amount of water that results
from rainfall plus the amount of water that would result from melting of fallen

SNow.

SPRING: SNOWFALL

(%) 2020s 2050s
90th percentile -1 -14
Median -27 -54
10th percentile -52 -73

1961-1990 average 4.2cm

2080s
-17
74
-88

* 'Precipitation as Snow' is a derived variable, calculated from GCM projected

total precipitation (rain and snow) as well as temperature.

SPRING:

GROWING

DEGREE DAYS 2020s 2050s
90th percentile 276 513
Median 177 367
10th percentile 87 219

1961-1990 average 90.3 GDD

2080s
978
548
347

* Growing Degree Days (GDDs) is a derived variable that indicates the amount of
heat energy available for plant growth, useful for determining the growth potential
of crops in a given area. It is calculated by multiplying the number of days that
the mean daily temperature exceeded 5C by the numb er of degrees above that
threshold. For example, if a given day saw an average temperature of 8C (3T

above the 5T threshold), that day contributed 3 GD Ds to the total. If a month
had 15 such days, and the rest of the days had mean temperatures below the

5<C threshold, that month would result in 45 GDDs.

SPRING:

FROST FREE DAYS 2020s 2050s
90th percentile 21 36
Median 13 25

10th percentile 8 16

2080s
61
38
22



* Frost-free days is a derived variable referring to the number of days that the
minimum daily temperature stayed above 0T, useful for determining the
suitability of growing certain crops in a given area.

PROJECTIONS FOR SUMMER (June, July, August)

SUMMER:

TEMPERATURE (+€C) 2020s 2050s 2080s
90th percentile 1.8 3.3 6.0
Median 1.3 2.4 3.6
10th percentile 0.8 1.6 2.2

1961-1990 average 17.1C

SUMMER:

PRECIPITATION (%) 2020s 2050s 2080s
90th percentile 6 -2 1
Median -5 -10 -13
10th percentile -12 -20 -30

1961-1990 average 55.9mm

SUMMER:

GROWING DEGREE

DAYS 2020s 2050s 2080s
90th percentile 156 297 539
Median 112 214 323
10th percentile 62 142 189
1961-1990 average 370.8 GGD

SUMMER:

FROST FREE DAYS 2020s 2050s 2080s
90th percentile 2 3 4
Median 2 3 3
10th percentile 1 2 3

PROJECTIONS FOR FALL (August, September, October)

FALL:

TEMPERATURE (+€C) 2020s 2050s 2080s
90th percentile 14 2.6 4.4
Median 1.1 1.8 3.1
10th percentile 0.7 1.1 1.8

1961-1990 average 7.2C



FALL:

PRECIPITATION (%) 2020s 2050s 2080s
90th percentile 11 17 19
Median 4 9 10
10th percentile -2 -1 0.5
1961-1990 average 65.0mm (but skewed because of wet Novembers)
FALL:

SNOWFALL (%) 2020s 2050s 2080s
90th percentile 1 -1 -7
Median -6 -14 -23
10th percentile -15 -23 -40
1961-1990 average 8.3cm (but skewed because of wet Novembers)
FALL:

GROWING DEGREE

DAYS 2020s 2050s 2080s
90th percentile 4 22 78
Median 2 9 29
10th percentile 0 3 6

1961-1990 average 106.4 GGD

PROJECTIONS FOR WINTER (November, December, January )

WINTER:

TEMPERATURE (+T) 2020s 2050s 2080s
90th percentile 1.7 3.3 4.8
Median 1.0 1.7 2.7
10th percentile 0.3 0.9 1.4
1961-1990 average -2.0C

WINTER:

PRECIPITATION (%) 2020s 2050s 2080s
90th percentile 11 17 24
Median 4 7 14
10th percentile -2 -2 2
1961-1990 average 101.4mm

WINTER:

SNOWFALL (%) 2020s 2050s 2080s
90th percentile 3 2 -4
Median -4 -11 -16
10th percentile -13 -18 -35

1961-1990 average 62.5cm



WINTER:

FROST FREE DAYS 2020s 2050s 2080s
90th percentile 5 11 22
Median 3 5 9
10th percentile 1 2 4
Climate

1. Multiple projections information is drawn from at s 30 GCM projections
based on results from 15 different Global Climatedéls (GCMs), each using
one run of a high (A2) and a lower (B1) greenhagegemissions scenario. By
the end of the 21st century, these scenarios pate&ian atmospheric
concentration of greenhouse gases of approximagd9 ppm (A2) and 600 ppm
(B1), expressed as carbon dioxide (CO2) equivaeither scenario
incorporates the effects of international agreesientthe reduction of
greenhouse gas emissions, though other socio-egoff@actors like population
growth are modelled. Each GCM comes from a differeodelling centre (e.g.
the Hadley Centre (UK), National Centre for Atmospb Research (USA),
Geophysical Fluid Dynamics Laboratory (USA), andr@eonwealth Scientific
and Industrial Research Organisation (Australit).) e

2. The single projection used for the maps is the CG@M run 4. CGCM3 is the
Canadian Global Climate Model, developed and ru&tironment Canada's
Canadian Centre for Climate Modeling and Analysitha University of Victoria.
The A2 specification denotes a possible future wleenissions continue to rise
alongside increases in human population and ecangrawth. A2 is one
emissions scenario amongst several developed dptirgovernmental Panel on
Climate Change (IPCC) and published in its Spdeeglort on Emissions
Scenarios (SRES) (see 'References' tab).

3. High-resolution climate data is obtained by usimg ClimateBC empirical
downscaling tool. ClimateBC uses interpolationgéavation correction on
temperature, and the PRISM (Parameter-elevatiomeRsipns on Independent
Slopes Model) 4 km high-resolution climatology ded from a multiple
regression of weather station data against topbgralpfeatures. This projected
change from Global Climate Models (GCMs) is apptiedhe high resolution past
in order to obtain an estimate of future climatéhatsame high resolution.

4. The 2020s, 2050s, and 2080s time periods are neaetused as three
representative planning horizons over the 21sturgnResults for these three
planning horizons are computed by averaging GCNeptions over the 2010-
2039, 2040-2069, and 2070-2099 periods, respeytivel



