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Addressing Climate Change Risk

>

>

>

YV VYV

Climates are warming and are expected to continue to warm, more so in the
north than in the south

In the short-term (currently, next decade or so), local populations are
adapted to the local climate (within range of current transfer guidelines)

In the long-term (by mid- to late-century), local populations are at a high risk
of maladaptation to projected climates

Adapted populations (i.e., from similar climates as present) may be found to
the south

Need to balance adaptation to the present conditions with adaptation to
future conditions — a moving target

» Match to the climate of the next decade or two
= Stand establishment is highly critical phase
= Aim too far out and likely to see frost damage in the near term

Start planning for future seed needs for warming climates

Use mixtures to account for uncertainty and climate change over the life of
a stand

Consider gene conservation activities to conserve genetic diversity



Seedlot Selection Tool

» Seedlot Selection Tool is a powerful tool for exploring where climates occur
now and in the future, and for matching seedlots to planting sites

> Allows user to determine appropriate seedlots or populations for
reforestation or restoration
» Allows users to explore different assumptions
= Climate variables important for adaptation for species of interest
= Appropriate transfer limits for species of interest -- as well as risk level of user
= Time periods of concern for adaptation
= Future emission pathways
» Tool is only as good as the knowledge behind it
= Climate interpolation
= Climate change scenarios
= How species are adapted to their environments

» Research is needed to understand the adaptive niches of species and
populations, although lack of knowledge is not an excuse for inaction



Seedlot: Selection Tool (SST)

» A mapping tool to help forest managers match seedlots with
planting sites based on climatic information

» Assumes adaptive variation correlated with climate

» Requires knowledge of climate variables important for adaptation
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Planting Healthy Forests

The seedlot selection tool (SST) is a GIS 2
mapping program designed to help forest ..’—’“"'
managers match seedlots with planting sites ~f

based on climatic information. The climates
of the planting sites can be chosen to

represent current climates, or future climates
based on selected climate change scenarios

g G Mapyour Resuliz

®" The map snows where to ind appropriate sesdiots or
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(Can address two objectives:

Given a planting site
Which seedlot is well adapted today...or in the future?

Given a seedlot
Where is it well adapted today...or in the future?




How. the tool works

Planting Healthy Forests

The Seedlot Selection Tool (S5T) is a GIS mapping

-

seedlots with planting sites based on climatic -t

program designed to help forest managers match

information. The climates of the planting sites can

1 1 be chosen to represent current climates, or future 2
= Select objective

climates based on selected climate change
sCenarios.

= Select location 1. Select Objective

You can find seedlots for your planting site or

planting sites for your seedlot

= Select region

2. Select Location

You can click on the map or enter coordinates to
locate your seedlot or planting site

= Select climate scenarios

3. Select Region

You can select the geographic region closest to your

| Select tranSfer Ilmlt methOd site or choose from a list of available regions

4. Select Climate Scenarios
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You can select historical, current, or future climates

u Select Cl i mate Variables and for your seedlots of planting sites
tl'anSfer Ilm |t 5. Select Transfer Limit Method

You can enter your own custom limit or use an

P

existing zone to calculate a transfer limit

= Apply constraints

6. Select Climate Variables

i You can use a variety of climate variables to match
m your seedlot and planting site
Map your results

@ 7. Map your Results

The map shows where to find appropriate seedlots or
planting sites




SSliinstructions

Seedlot Selection Tool Instructions - 9/22/2016 Page 1 of 4

ABOUT

OVERVIEW

The Seedlot Selection Tool (55T) is a web-based mapping application designed to help
forest managers match seedlots with planting sites based on climatic information. The
climates of the planting sites can be chosen to represent current climates, or future
climates based on selected climate change scenarios.

The Seedlot Selection Tool involves the following steps.

Select Objective

Select Location

Select Climate Scenarios
Select Transfer Limit Method
Select Climate Variables
Map your Results

o bW o

TooL
@ 1. SELECT OBJECTIVE

1.1. FIND SEEDLOTS FOR MY PLANTING SITE

Click an the Find seedlots button if you have a planting site for which you want to find
adapted seedlots.

1.2. FIND PLANTING SITES FOR MY SEEDLOT

Click on the Find planting sites button if you have a seedlot and you want to know where
you can plant it.




Seedlot Selection Tool Wor

About Tool Saved Runs

© Select objective

Find seedlots Find planting sites

© Select planting site location

Locate your planting site
Use the map or enter coordinates

Lat: Lon:

© Select region

CUStcm

Region: N/A

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 v

When should trees be best adapted to the planting site?

1961 - 1990 v

9 Select transfer limit method

Zone

Q Select climate variables

Units: JUVEOSN Imperial

Add a variable... v

© Apply constraints

Add a constraint...

© Map your Results

Click on the Tool tab
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Select Objective: Find seedlots for planting site on the

Chequamegon-Nicolet National Forest

About Tool Saved Runs

© Select objective

Find seedlots Find planting sites

© Select planting site location

Locate your planting site
Use the map or enter coordinates

Lat: 458441  Lon: -88.6707

Elevation: 1516 ft (462 m)
© Select region
Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 v

When should trees be best adapted to the planting site?

1961 - 1990 v

© Select transfer limit method

Zone

o Select climate variables

Units: JUVEOSN Imperial
Add a variable... v

© Apply constraints
Add a constraint... v

© Map your Results
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Select location

About Tool Saved Runs

© Select objective

Find seedlots Find planting sites

ra Select planting site location

Locate your planting site
Use the map or enter coordinates

Lat: 458441  Lon: -88.6707

k Elevation: 1516 ft (462 m)

© Select region
Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 v

When should trees be best adapted to the planting site?

1961 - 1990 v

© Select transfer limit method

Zone

o Select climate variables

Units: JUVEOSN Imperial
Add a variable... v

© Apply constraints
Add a constraint... v

© Map your Results
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Select region

About Tool Saved Runs

© Select objective

Find seedlots Find planting sites

© Select planting site location

Locate your planting site
Use the map or enter coordinates

Lat: 458441  Lon: -88.6707

Elevation: 1516 ft (462 m)

=

© Select region

CUStom

Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 v

When should trees be best adapted to the planting site?

1961 - 1990 v

© Select transfer limit method

Zone

o Select climate variables
Units: JUVEOSN Imperial
Add a variable... N
© Apply constraints

Add a constraint... v

© Map your Results
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Select climate scenarios

About Tool Saved Runs
Dryden
o quali-l _
© Select objective N
"
P ()

Find seedlots Find planting sites

Nipigon

© Select planting site location

Locate your planting site

Use the map or enter coordinates Voyagsurs
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Select transfer limit method

About Tool Saved Runs

© Select objective

Find seedlots Find planting sites

© Select planting site location

Locate your planting site
Use the map or enter coordinates

Lat: 458441  Lon: -88.6707

Elevation: 1516 ft (462 m)

© Select region

CUStom

Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 v

When should trees be best adapted to the planting site?

1961 - 1990 v

© Select transfer limit method

Zone

o Select climate variables

Units: JUVEOSN Imperial
Add a variable... v

© Apply constraints
Add a constraint... v

© Map your Results
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Using seed zones to define transfer limits

About Tool

© Select objective
Find seedlots Find planting sites

© Select planting site location

Locate your planting site
Use the map or enter coordinates

Lat: 458441  Lon: -88.6707

Elevation: 1516 ft (462 m)

© Select region

CUStcm

Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 v

When should trees be best adapted to the planting site?

1961 - 1990 v

Saved Runs

(9 Select transfer limit method

CUStom

Select a species

Generic v

Select zone
\ Region 9 - Zone 5, 1000" - 2000

w

© Select climate variables

Units: m Imperial

Add a variable...

© Apply constraints
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Select climate variables

About Tool Saved Runs

Kenora Dryden

© Select objective A

rAa
]
Find seedlots Find planting sites 3 : .

Nipigon Q

© Select planting site location

Locate your planting site
Use the map or enter coordinates
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Climate variables from which to choose

About Tool Saved Runs

Kenora Dryden
Q ¢ Hearst
o o
© Select planting site location .
e
g . ONE A
Locate your planting site @ PLos | (]
Use the map or enter coordinates
Lat: 458441  Lom: -88.6707 RESEARCH ARTICLE
Locally Downscaled and Spatially
Eeaton 1516 62100 Customizable Climate Data for Historical and
, n Pukaskwa
© Select region Future Periods for North America Haional
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measure of cold and water availability

About Tool Saved Runs

Region: Eastern US

o Select climate scenarios
Which climate are the seedlots adapted to?
1961 - 1990 ™
When should trees be best adapted to the planting site?

1961 - 1990 v

e Select transfer limit method

Cus‘om

Select a species

Generic v

Select zone
Region 9 - Zone 5, 1000" - 2000 v

(Q Select climate variables

Units: Imperial

Name Center Transfer limit (+/-)
MCMT -11.7°C  1.30°C 14
MAP  784mm 133 mm
.
Add a variable... v
© Apply constraints
Add a constraint... v

© Map your Results
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Can ‘hover’ for more information

About Tool Saved Runs Fak +
Kenora Dryden M, "
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© Select region Q
Region: Eastern US -
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Using custom method

About Tool Saved Runs

Kenora Dryden
¢ Hearst
o

Elevation: 1516 ft (462 m) A

© Select region
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Which climate are the seedlots adapted to? 3
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Can apply constraints

About Tool Saved Runs

Elevation: 1516 ft (462 m)
© Select region
Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?
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Map your results

About Tool Saved Runs

Elevation: 1516 ft (462 m)
© Select region
Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990

When should trees be best adapted to the planting site?

1961 - 1990

e Select transfer limit method

© Select climate variables

Units: Imperial

Name Center Transfer limit (+/-)
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Add a variable... v
© Apply constraints
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Seedlots for planting site — no climate change

About Tool Saved Runs
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Seedlot Selection Tool
Examples



Seedlots for planting site — no climate change

About Tool Saved Runs

Elevation: 1516 ft (462 m)
© Select region

Automatic

Region: Eastern US v

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990

When should trees be best adapted to the planting site?

1961 - 1990

e Select transfer limit method

© Select climate variables

Units: Imperial

Name Center Transfer limit (+/-)
MCMT -11.7°C  2.00°C 104
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Seedlots for planting site — recent climate

About Tool Saved Runs
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Seedlots for planting site — 2020s + RCP8.5
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Seedlots for planting site — 2050s + RCP8.5

About Tool

Elevation: 1516 ft (462 m)

© Select region

Automatic

Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990

v

Saved Runs

When should trees be best adapted to the planting site?

v v

2041 - 2070 RCP8.5

e Select transfer limit method

© Select climate variables

Units: Imperial

Name Center Transfer limit (+/-)
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Add a variable... v
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Seedlots for planting site — 2080s + RCP8.5

About Tool Saved Runs

Elevation: 1516 ft (462 m)

© Select region

Automatic

Region: Eastern US

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990

v

When should trees be best adapted to the planting site?
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e Select transfer limit method

© Select climate variables
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Name Center Transfer limit (+/-)
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© Apply constraints
Add a constraint... v
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Planting sites for seedlot — no climate change

About Tool Saved Runs

Elevation: 1516 ft (462 m)
© Select region

Automatic

Region: Eastern US v

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990

When should trees be best adapted to the planting site?

1961 - 1990

e Select transfer limit method

© Select climate variables
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Name Center Transfer limit (+/-)
MCMT -11.7°C  2.00°C 104
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Add a variable... v
© Apply constraints
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Planting sites for seedlot — recent climate
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Planting sites for seedlot — 2020s + RCP8.5
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Planting sites for seedlot — 2050s + RCP8.5

About Tool Saved Runs © i S|+
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Planting sites for seedlot — 2080s + RCP8.5

About Tool Saved Runs

Elevation: 1516 ft (462 m)
© Select region

Automatic

Region: Eastern US v

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990
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Seedlots for planting

About Tool

Elevation: 843 ft (257 m)

© Select region
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Region: Eastern US
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Which climate are the seedlots adapted to?
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Seedlots for planting site — recent climate
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Seedlots for planting site — 2020s + RCP8.5
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Seedlots for planting site — 2050s + RCP8.5
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Seedlots for planting site — 2080s + RCP8.5
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Seedlots for planting site — no climate chan
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Planting sites for seedlot — recent climate
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Planting sites for seedlot — 2020s + RCP8.5

Nation d
F

About Tool Saved Runs

Elevation: 843 ft (257 m)
© Select region

Automatic

Region: Eastern US v

@ Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990

When should trees be best adapted to the planting site?

2011 - 2040 Vv RCP8.5 Vv

e Select transfer limit method

© Select climate variables

Units: Imperial

Name Center Transfer limit (+/-)
MCMT -0.1°C  2.00°C ©
MAP 1163 mm 400 mm ©
Add a variable... v
© Apply constraints
Add a constraint... v
© Map your Results
Run Tool

Save Last Run Export As... &

xg

Fargo

coln
o

MINNESOTA

Minneapolis
09

St Paul

Des Moines®”

QUACHITA MOUNTAIN

r3

Sudbury
o

North éa-/

Algenguin
Mo Q
Pak Montreal &
Ottawa® =
WISCONSIN — 0
L VERH I
rockville RS
O Barrie Kingston "“'""“F""J)"
o ADIRONDAGK
MOUNTAINS
Adircadack s WU
MICHIGAN Hamiltg, Fak S
O o
oMadison  {Milwaukes ;Blan-:l Rapids ma - Londan N YORK: . Mo S ) or
Lansing o Alb o -
i) Delmll"': o Albany AUSE
Wirklsor
>
g celar
PENNSYLVANIA o
A
X
i <
HI0 LR
ILLINOIS ILLINOIS INDIANA o
<n 1) ar ie - -
gphia
<
§f
S
e
E REN F VIRGINIA
UZAR:N Kty 5
q R : e .
PLATEAU \Q N
shv X : <
o Mashville \,.)\ =
% TENNESSEE (& 3 Greensboro \\ ~  Raleigh
Q Y
> Charlotte ¢ TH
AR Mem phis o D el X CAROLINA
\ © %
g «© nville YV
Little Rock
@3 Elr:r)nlngham U.L\llanla
»%
9 Match
& EORGI
Jackson \$3 High
o i . ig
LOUISIANA e
N Low
Ve
Ssissip p L/ [/
MISSISSIPPI A5 rAl

Leaflet | Tiles ® Esri — Esni, DeLorme, NAVTEQ
11:24 AM

i m ® e

% ®

A D) 0 M



Planting sites for seedlot — 2050s + RCP8.5
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Planting sites for seedlot — 2080s + RCP8.5
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