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Climate change is already affecting Canada’s forests
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Forest Change Approach

Building on existing capacity, knowledge and expertise...

1.A Tracking System that reports on indicators of climate change
impacts to identify forest sector vulnerabilities

2.An Adaptation Toolkit of actionable science for sustainable forest
management under a changing climate

3.Integrated Assessment of climate change implications for the forest
sector to guide policies and investment

ADAPTATION PRODUCTS

DATA/TRENDS/PROJECT|ONS
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Tracking System Integrated

of Indicators Assessment (lA)
. J J

www.cfs.nrcan.gc.ca/forestchange

i+l

I * I Natural Resources Ressources naturelles Canada
Canada Canada



Links to tools and resources for adaptation

Climate Forest Human

Forest Change
Canada’s Plant Hardiness Data Catalogue T3
National Tree Seed Database of adaptation
Centre options
. PlantWatch

Forest Adaption
Community of
Practice (FACoP)

Climate modelling

Climate data for
modelling

CCFM reports

SeedWhere

Assisted migration of tree
species

Canada’s National Forest
Inventory

Bioclimatic Mapping of
Forest Insects and Diseases

Spatial Discrete Event
Simulation

Mapping the
Occurrence of Canada’s
Forest Pathogens

*
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Spatial Climate Data

Historical data (grids) starting
from the late 1800s

Over 80 variables available,
including: MaxT, MinT, Precip, - |
Growing Season, etc. e

and lrfﬂﬂlﬂ datasets f:lr erica for a wfda
variety of variables, time steps, m:rsplhll resolutions.

Available for long-term means,
historical monthly, and daily
time steps

Also Future data (grids) of

downscaled IPCC AR5 scenarios
for: 3 RCPs, 4 GCMs, 6 primary
climate variables plus many B -l BN
more derived Variables McKenney D.W. et al. 2011. Customized spatlal climate models for North

America. Bull. Am. Meteorol. Soc. 92(12): 1611-1622.
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Spatial Climate Models
http://cfs.nrcan.gc.ca/projects/3

Natural Resources Canada Canad'é'

I T

Energy v | Mining/Materials v | Forests v | Earth Sciences v | Hazards v | Explosives v | The North v | Environment +

Home = Forests = Forest Resources = Research projects = Regional, national and international climate modeling

Forests Regional, national and international climate
Forest Topics mOdeI [ ng
+ Introduction .
Forest Resources » Long term mean climate grids for Canada and the United States Project stafus
+ Historical monthly climate grids for North America
Employees - Daily models *on-going
+ Climate change scenarios
Federal programs + Obtain climate estimates at your locations
- T~ + Other miscellaneous surfaces Team members
« Bioclimatic Parameter definitions
Publicatione + Other bioclimatic variables « Allen. Darren
- References + Lawrence, Kevin
Research centres * McKenney, Dan
. + Papadopol, Pia
Recaarth projocis Introduction « Pedlar. John
We have been applying the thin plate spline smoothing algorithms * Yemshanov. Denys
Statistical data (ANUSPLIN) developed by Dr. Michael Hutchinson of The Australian National
University to Canadian and U S climate data This work is in partnership with
Videos Dr. Hutchinson, the Monitoring Strategies and Data Management Division and

Climate Research Division of Environment Canada and Custom Climate
Services Inc. We thank them for access to data, specialized preparation of
station observations, and support with the assessment of climatological and
meteorological validity of our spatial climate models. We also would like to
thank staff at the US National Climatic Data Center for their assistance with
US data for our North American models.
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Plant Hardiness and species modeling
http://planthardiness.gc.ca

Database contains approx. 3 million

PARAMETER MIN 5% | 95% | MAX
. . Annual Mean Temperature 12 39 158 195
Mean Diurnal Range 68 | 102 137 | 145
Isothermalty 247 020 024 039 | 044

Temperature Seasonality (C of ) 217 | 257 | 424 | 481
Max Temperature of Warmest Period 188 254 333 | 35.2

Min Temperature of Coldest Period | 25.1 207 16 | 4.2
Temperature Annual Range (5-5) 253 | 334 472 | 509
Mean Temperature of Wellest Quarler | 68 4 232 | 27.2

Mean Temperature of Driest Quarter <61 09 22 | 271
- Mean Temperature of Warmest Quarer | 128 174 257 | 276

Mean Temperature of Coldest Quarer | -16.4 | -11 6 | 111
Annual Precipitation 541 721 U 2120

Precipitation of Weltest Period 19 | 2 | 38 | &

. A . . Precipitation of Driest Period i 1 0 | 3

n I N G O Itl Z n I n tl t Precinitafinn Seasnnalitv(C; nf Vi [i A w2 66
Prec ; 602

agencies, S, Cltizen scienusts " Climate Envelope Model 3
Precipitation of Warmest Quarter AU 2y | 3y | 492

Precipitation of Coldest Quarter ] B0 34 567

Climate envelope models have been
generated for more than 3000 species

Models indicate where suitable
current and future climate may be 7
found '

e Forim

Change and Evolution in the Plant
Hardiness Zones of Canada

DANIEL W. MCKENNEY, JOHN H. PEDLAR, KEVIN LAWRENCE, PIA PAPADOPOL, KATHY CAMPEELL, AND
MICHAEL F. HUTCHINSON

Future C||mate Envelope

[

Vo i st e vt o i plobe N il G, denligd gl by Agraleie i Wl the S gt
of for plant sclection d wupdated maps show clear northward shifis in
are less dramat: lefl ma.i(ﬂ increases in zone values associaled with
ith th Spocios specific climate envelape models are an alternative to

e n average

McKenney et al BioScience 2007, 2014

Keywords: plant hardiness zones, climate change, clitate cavelopes, spring frost damage




Forest Pathogens

Mapping the Occurrence of Canada’s Forest
Pathogens

=A web application that provides 60+ years of broad-scale location
data for native fungi and other microbes, many of which cause disease
in Canada’s forests

=Enables users to generate distribution maps for almost 3000 individual
forest microbes including fungi and dwarf mistletoes

=Data and maps can be downloaded and used in other applications,
e.g., integrated with maps or models of other disturbance agents

. int observations

mmmmmm
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Risk Mapping of

Forest Insects & Diseases

Balsam fir sawfly (Neodiprion abietis)

= database of historical insect and
disease occurrences in Canada

= data obtained from sources (working
on the inclusion of GBIF data)

= climate envelope models have been
generated for more than 1500 species

Climatic Potential Distribution™:

1971-2000 2011-2040 2041-2070 2071-2100

= models indicate where suitable current
and future climate may be found

= calculates area and volume of host
species that are at risk to exposure in
each time period

I *I Natural Resources Ressources naturelles
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Catalogue of Provenance Trials

PFC# 49 All range lodgepole pine provenance

trials

Database number

EP0657.06

Written Report (PDF)

*Summary of each project

11

*488 projects (1300 test sites)

Species Pinus contorta

Year of establishment 1969

Number of populations L6

testd PFC# 9 Alberta G103 white spruce

Geog provenance trials

testqd | Database number G103
Species Picea glauca
Year of establishment 1980-1983
Number of populations 49

Excel Database

tested

Numlj

*Test site locations

Geog

Geographic origin of
tested populations

Alberta, Canada

test |

Number of test sites

10

Trait

*Species

Site 4

*Traits measured

Rele
chan|

Geographic location of
test sites

Hay River, AB; Zeidler
Mill, AB; Sexsmith, AB;
Swartz Creek, AB; Prairie
Creek, AB; Chinchaga, AB;
Calling Lake, AB; Virginia
Hills, AB; Hanging Stone,
AB; Calling Lake, AB

Site status

Cont|

Climate data (30-year averages)

By: Richard Winder

Ressources naturelles
Canada

Natural Resources
Canada

i+l

Traits measured

Survival, weather-related
damage, tree form, height,
DBH, insect damage,
disease

Site status

Active

Relevance to climate
change research

Wide range of latitudes

Contact person

Deogratias
Rweyongeza
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SeedWhere - a climate similarity
mapping tool for seed source decisions

SeedWhere is a web application:

=Identifies areas with a current
or future climate similar to the
point of interest

=Can be used for both seed
procurement and deployment
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TOPIC Network: Traits of Plants in Canada

[ L4 W= Baraa Canadd

atural Resources Canada

www.nrcan-mecan.gc.ca

= Proportion of LOW
Contact Us oo taran o

- - 14%
- 15% - 33%
an%

¥ Traits of Plants in Canada (TOPIC) =

56% - 60%
Canad n Forest 1% - 67%
Service Syl |

TE% - 80%
About the CFS B4 885 }177
Employees f9% - 100%

Federal programs

“Low drought tol

Regional offices

Traits of Plants in
Canada (TOPIC)

Home - Topic
TOPIC is a network of research scientists
aiming to stimulate, promote and facilitate

Documented species

Documented plant research in plant ecology and community ecology. The core of the network is a
functional traits ecoinformatics platform that contains data on the plant functional traits of the vascular
Data request flora of Canada. Data is provided by the members of the network and is available to

anyone interested in contributing to the network.
Data contribution
Member login The TOPIC ecoinformatics platform currently contains data classified in four main _

categories, namely: morphology and strategy of the adult plant, strategy for regeneration
and dispersion, resource utilization and distribution. More than 700 vascular plant species
are documented. The platform is organised around two main data modules: scientific
literature review and georeferenced field measurements. The data is consolidated using
international standards.

Proactive disclosure

!
The TOPIC network was developed at the University of Montreal and is now hosted by T
the Canadian Forest Service of Natural Resources Canada. Members of the network B 26%-30% L

include representatives from universities, provincial and national agencies and the B 31%-40% |

S T e W8,
industry. -41%400"/5*,. I.OW mlgratiéﬁ ab}h‘ty

Isabelle Aubin et al




Ecological knowledge + biophysical predictors 2 INTEGRATED
Vulnerability assessment

CLIMATE
SCENARIOS

Wk o

Boreal Shield East

0 1950 1960 2000 2020 2040 2060 2080 2100

DROUGHT
IMPACT

Map of Canadian tree
vulnerability to drought

STAND
COMPOSITION

Integration of projected tree exposure
& sensitivity to drought 2071-2100

(& )

SPECIES
TRAITS

I*I gzt]uarggﬁesources gzizzl;rces naturelles Aubin et al, In preparation Canadlaﬂ'



Database of Adaptation Options

Forests

Adaptation options proposed in the literature

View adaptation options by reference ‘

16

Showing 1 to 10 of 147 entries | Show |10 v | entries Filter items I
Sub- Target areas of General Detailed
system|4|$| adaptation vulnerability | 4/¥| vulnerability +/4| Adaptation option 4 ¥| References |14/
Bio-physical Enhance Forest productivity  Populations or Plant broader and new mixes of tree Campbell et al. 2009
adaptive capacity species are no species over landscapes
longer suited to
site conditions
Bio-physical Enhance Forest productivity  Populations or Plant species over a broader range of Campbell et al 2009
adaptive capacity species are no environments
longer suited to
site conditions
Bio-physical Enhance Farest productivity  Populations or Assisted range expansion: regional Millar et al. 2007
adaptive capacity species are no expansion of northern, inland, or Johnston et al. 2009
longer suited to upper elevational limit of species for Pediar et al 2011
site conditions reforestation to track climatic niches O'Neill et al. 2008
Bio-physical Enhance Disturbances Change In forest Maximize forested areas by quickly Ogden and Innes 2007

adaptive capacity

structure,

regenerating any degraded areas

Johnston et al. 2009
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Looking forward

= NRCan adaptation program was renewed for 5 years
(2016-2021) at the same level, building on Forest
Change 1.0.

= Continued work on Tracking System; Tools; and
“Regional” Integrated Assessments

= Visit our website — input and feedback are welcome

= http://www.nrcan.gc.ca/forests/climate-
change/forest-change/17768

Canada
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THINKING,
ADOPTION AND USE OF CC TOOLS FASToSLOW
—
- Decision making is very complex DANIEL

o _ _ KAHNEMAN
- Adoption is all about perceptions of costs and benefits ... v
« Many costs and benefits are subjective

Decision-makers (~7.5 billion of them on the planet now) must
believe benefits outweigh the costs

«  “Transaction costs” are often overlooked

» Uncertainty is rampant in climate change problems ...for both
impacts and the results of adaptation efforts

« Time paths affect costs vs benefits

« The interplay between public and private goods...particularly
affects incentives

« Some of our “tools” seem to be very well used....why?

i+l
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POLICY MECHANISMS TO SUPPORT ADOPTION

From Pannell, 2008. Land Economics

Category

Specific policy mechanisms included

Positive
incentives

Financial or regulatory instruments to
encourage change

Negative
incentives

Financial or regulatory instruments to
inhibit change.

Extension

Technology  transfer,  education,
communication, demonstrations,
support for community network

Technology
development

Development of improved land
management options, such as through
strategic R&D, participatory R&D with
landholders, provision of infrastructure
to support a new management option.

No action

Informed inaction

I *I Natural Resources Ressources naturelles
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ADOPTION AND USE OF CC TOOLS....

aaaaaa

NOTE the ultimate goal is aggregate changes
to Economic, Environmental and/or Social
conditions ...small changes to big problems
may be better than big changes to small
problems...think about this when choosing
your research portfolio!
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