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Objectives

1. Introduce the Seedlot Selection Tool
2. Provide some examples
3. Discuss implications of climate change
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1. Select Objective Planting Healthy Forests

You can find seediots for your planing sitz or
planting sites for your seediot

©

[ P2 i _ The seedlot selection tool (SST) is a GIS 2
Vo ar medrponing s mapping program designed to help forest b
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3. Select Climate Scenarios . . .
" - managers match seedlots with planting sites -~gh

s 0f planting sies

You can select histar
climates for your see:

T based on climatic information. The climates

BB o= e of the planting sites can be chosen to

Iy 5. Select Species represent current climates, or future climates
You can use species-specific or generic Zones
ana wanster s based on selected climate change scenarios.
6. Select Zone

« I you use the zone method, you can select

among the avalanle zones for your Incation

7. Selecl Climate Variables
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The map shows where to find appropritate
seediots of planting sites
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4-yr Height (cm)
100 150 200 250 100 150 200 250

Plants are adapted to local climates

Douglas-Fir Seed Source Movement Trial

100 150 200 250 300

Seed-Source Frost-Free Period (days)

Floras — warm site
Frost-free days = 308

Doorstop — cool site
Frost-free days = 190

Local adaptation
Sources from climates similar to
the planting site are among the
tallest at each site
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Lessons from Forestry
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Wind River Nursety (1908)

» Early observations of poor growth and survival
« Maladaptation took time to develop

 Led to first seed movement guidelines in 1939
e 100 miles north or south
e 1,000 ftin elevation
» Considerations for unusual climates, topography or soils



2. Seed zones and population movement
guidelines developed to ensure adaptation

Based primarily on collective knowledge of climate and vegetation types
Includes 500 ft elevation bands within zones
Later revised in OR and WA to account for species-specific patterns of ad




2. Seed zones and population movement
guidelines developed to ensure adaptation

Bluebunch Wheatgrass

Generalized Provisional Seed Zones
Seed Zones

St.Clair, Kilkenny, Johnson, Shaw, Weaver. 2013. Genetic Bower, St.Clair, Erickson. 2014. Generalized provisional seed zones
variation in adaptive traits and seed transfer zones for for native plants. Ecological Applications 24: 913-919
Pseudoroegneria spicata (bluebunch wheatgrass) in the

northwestern United States. Evolutionary Applications 6: 933-948

for the greatest good



3. But climates are changing, which affects adaptati




3. But climates are changing, which affects adaptatiq

Populations are genetically And mismatched with
adapted to historic climate future climate
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We can manage genetic variation to positively

Influence how plants respond and adapt to clima
change
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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?




Example: Finding seedlots for Malheur NF burn site

4= Seedlot Selection Tool

About Tool Saved Runs

€D Select objective

| Find seedlots | Find planting sites

@) Select planting site location

Locate your planting site
Use the map or enter coordinates

Lat: 44 4600 Lon:| -115.5000

Elevation: 5262 ft

@ Select climate scenarios

Which climate are the seedlots adapted to?

1961 - 1990 v

When should frees be best adapted to the planting site?

1961 - 1990 v

Select transfer limit method

Custom ‘ Zone ‘

Select a species
Generic hd
Select zone

Oregon (1966/1973) Zone 922, 5000' - 5500

Units: | Metric Imperial

Add a variable... v

_
@ Map your Results
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Seedlots adapted to Malheur NF planting site
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Seedlots adapted to Malheur NF planting site
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Seedlots adapted to Malheur NF planting site

4= Seedlot Selection Tool

About Tool Saved Runs

€D Select objective

| Find seedlots | Find planting sites

@) Select planting site location
Locate your planting site

Use the map or enter coordinates

Lat: 44 4600 Lon:| -115.5000

Elevation: 5262 ft

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

1961 - 1990 v

When should frees be best adapted to the planting site?

2011 -2040 v RCP4.5 v

@ Select transfer limit method
Custom ‘ Zone ‘

Select a species

Generic a4
Select zone
Oregon (1966/1973) Zone 922, 5000' - 5500' v

@ Select climate variables

Units: | Metric Imperial

Name Center Transfer limit {+/-)

MCMT -289°C 115°C (o]

MAP 596 mm 190 mm ©
Add a variable... v

© Map your Results
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Planting sites for Ochoco NF seedlot

4= Seedlot Selection Tool

About Tool Saved Runs

Locate your seedlot (its climatic center)
Use the map or enter coordinates

Lat: 443200 Lon:| -119.8700

Elevation: 5463 ft

€) Select climate scenarios
Which climate are the seedlots adapted to?

1961 - 1990 v

When should frees be best adapted fo the pianting site?
1981 - 2010 v

@ Select transfer limit method

il
Custom | Zone ‘

Which should be used as the climatic center?
®The value at the selected location

(O The climatic center of the zone

Select a species

Generic w
Select zone
Oregon (1966/1973) Zone 911, 5000' - 5500' v

@ Select climate variables

Units: | Metric Imperial

Name Center Transfer limit (+/-)

MCMT -33°C 135°C (o]

MAP 603mm 242 mm ©
Add a variable... M

@ Map your Results

O_heco
Mational
Fomst

More Information ~

Willog.,

GIELTARN
La Grande

i
|
! N ORRE OW
i
|
i
|
[

RO

WHEELLR

-LIE-20.

Burns

Report an Issue

¥8

Eake
2

‘Recent Climate
75t h i( by : ,
O — Planting sites
w;\} * E ‘ Butly,







Do we really need to worry about climate change?

Two questions:

1. Are native populations adapted to current
and future climates?

2. If not, how far do we have to go to find

populations adapted to a planting site
(assisted migration)?



ANswer:

"Now, here, you see, it takes all the
running you can do, to keep in the
same place.”

The Red Queen from Lewis Caroll’s Through the Looking-Glass



Seedlots for Coeur d’Alene, ID
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%% Seedlot Selection Tool

About Tool Saved Runs

Little @raills
Mational
Wildlife Fef

@ Select objective

Find seedlots Find planting sites

@) Select planting site location

Locate your planting site

Use the map or enter coordinates

Lat: 476654 Lom: -116,7805

Elevation: 2221 ft (677 m)

Spokane
Reza e ation

© Select region

Custcm

Region: Western US

@ Select climate scenarios
Which climate are the seedlofs adgpted to?

1961 - 1990 ~
When should trees be best adapted to the planting site?

1961 - 1990 v

G Select transfer limit method

Custom Zone

o Select climate variables

Units: m Imperial

\ Add a variable...

Name Center Transfer limit {+/-)
MCMT  -26°C  2.00°C ©
MAP 643 mm 250 mm ©

MCMT = 2
MAP.= 643
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Seedlots for Coeur d’Alene, ID
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Seedlots for Coeur d’Alene, ID

ate,
$e

Seedlot Selection Tool

About Tool Saved Runs

Elevation: 2221 ft (677 m)

© Select region

Custom

Region: Western US

@ Select climate scenarios
Which climate are the seedlofs adgpted to?

1961 - 1990 v

Purpose Instructions

Little @raills
Mational
Wildlife Fef

Spokane

When should trees be best adapted to the planting site?

1981 - 2010 v~
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Seedlots for Coeur d’Alene, ID
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Seedlot Selection Tool

About Tool Saved Runs

Elevation: 2221 ft (677 m)
© Select region
Region: Western US

@ Select climate scenarios

Which climate are the seedlofs adgpted to?

s

1961 - 1990

When should trees be best adapted to the planting site?

2041 - 2070 RCP8.5

s s

Q Select transfer limit method

Custom Zone

o Select climate variables

Units: m Imperial

Name Center Transfer limit (+/-)
MCMT 0.8°C 2.00 *C ©
MAP 667 mm 250 mm ©
Add a variable... R
© Apply constraints
v

Add a constraint...

© Map your Results

Save Last Run Export As... &
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About Tool Saved Runs

Elevation: 2221 ft (677 m)

© Select region
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Region: Western US

@ Select climate scenarios

Which climate are the seedlots adapted to?

1961 - 1990 v

When should trees be best adapted to the planting site?

2041 - 2070 v~ RCP8.5 v

o Select transfer limit method

o Select climate variables
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© Map your Results
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Planting sites for Coeur d’Alene seedlot

Seedlot Selection Tool

Saved Runs

Elevation: 2221 ft (677 m)

© Select region

CUStom

Region: Western US

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

1961 - 1990 v

Purpose Instructions More Information People

A0 g=NT AN S

When should trees be best adapted to the planting site?

2041 - 2070 v~ RCP8.5 v

o Select transfer limit method

Z:ne

o Select climate variables

mperial

Uni

Transfer limit {+/-)

Mame Center
MCMT  -26°C  2.00°C °
MAP  643mm 250 mm ©
Add a variable... R
© Apply constraints
v

Add a constraint...
© Map your Results
Run Tool

Save Last Run Export As... &

News & Updates

ldaho Fall-
)

Kimbarl ey _}Lelhbndge
Ll Cranbrook & gl
i : 5 Blood
148
it -
7= |
e 1 Movaia
fal-Park & Forg st
b = : 4 Glasier Jackfeet
| g prationd Indian
BL =0 M_}_ s T =servation
CABY " S ‘\\BF
Baker X‘F : [
ol e X
Tt
. Tadhead
Wen sichcs z : Mo
N‘snnn?l 'y Kaniked Furest
Feres P Mationd i
- Cooeur O | & o ¥
0505 C I Spokane fene Nationd Pyt L W LEWES RA (61
2 imate "
n Flathead §
Wenalches M Ry servation :
o b L y
A N % | i ;
" " ﬁi Srmenng,
St . y Wildernass
' - Naiaral ; Helena
Farest. ke 4 Mabcr
By o
g? "y
Bl d mie
aticon al
rest
U‘ L0 CII‘T aw a:l‘Et
: Lewiston S -
i i Lewiston,. Or::'hﬂrd- Forest
Yakama Nation g oroiiarcs
Rezarvation 4 el
Kennzwick éi-sgrf:_;'“(;
Yakama hdian "
Resarvation
5
Limatlla citerronl
Mationd Mt I slional ‘
bl Maiapd = A
Forast BeNal?rhgdd
BITTEREA O RANGE B
el &t . Payath
Naticnal ¥ L Nahopal
Farsst b A
s
) | [ L 5
et »
. wEs ke o
tion - ! 5
GOLIE MO - NS Bl
Hatir,. 5l
Qchoct hs DB Fevagi
Hational i . | 5
" Sdimne
3 (DA
icise
Nation #
Fere
S.iawlnolll'
: i &
Eoise bty
o ¥
o — 4 Cralers of the
GREAT S ANDY O ERT Moon Haton 6
Monumant
H.A RN E ¥ "B AV | N =
Twin Falls
v o

Helena

R
e Missaur ]
Mation g fun
Great (i
e e‘w?
7o
G
e
vewi s Gl
Mativna 2
Ferest
Yellowshang
Maticnd
Pak
Kabonal
Grand Taton Forast
National
Park
5 Telon
aghas "
“#hon A Nﬁ'-'?g‘? F:'“
et e

v - WikD =ivE] Match

£ o
- High

Eridger

Matond
Ferest Vi



Planting sites for Coeur d’Alene seedlot

‘3:5‘ Seedlot Selection Tool Purpose Instructions More Information People News & Updates Report an Issue Account

About Tool Saved Runs o Lo alA Mo GNT A TN
\: ;. e f o | ethbrid ge -
1 Mels A S0 Fermie
Elevation: 2221 ft (677 m) 2 bl LA "‘g?t e o
)\x\ ‘\ [E]
£ 0%

© Select region

Fton 2
aies o Al
[

M "
ol Pk b sicn J :
o el 5 i Gl 5 ©
Region: Western US + sl “iatond
PURGEL. W, 1L i
. . " = CABINET M
@ Select climate scenarios ' Colille .
Bakef Reseryation m
. . . ol . ¥
Which climate are the seedlots adapted to? st " e - R
Vien sche Ko
9 . lion Heaini L or st
1961-1990 el ; e Waibeide i 01 s nissaur| [l |6
Spokane fene Natcnd Foreat LEWES R A%-'G" Hatond [ fun
When should trees be best adapted to the planting site? IFv S C I I I I a e ¥ s A athead 'i"'f ¥ Great Falls =
Reseryation -‘& =]

Wenalchee

2071- 2100 RCP8.5> ~ R! ~ ‘P =
C ‘ 8 5 Stlok
. Waiiorial
F

== 1. il Fa
© Select transfer limit method £ Fag
UAmis LoleNi*ond
e ;
O‘ akima CLT awa::m &
: Lewiston S
Yakama Nation I'E“'.Bton.'.\aC'r::h:"'ds i
= 3 Resarvation Katinsa Nez Perce
.\"nnEMCk Resarvation
Select climate variables 5
Yaama hdian
Reservation
Unlf.‘i-: Imperial (s Biterion
" i
S Hemperee s
Name Center Transfer limit (+/-) e
BITTEF LOOT RANGE
MCMT -26°C 2.00 °C © Wlewa I \iiana
"""" Natrenal i
Forgst FIS o R AR i s E
MAP  643mm 250 mm © finiima
nson Ferest ! }
8 LU Ee MO URNST AN NS Fal re,!l\gp;aﬂsic;ne
; I ar
Sch e | :
Add a variable... i Haienal bt ¥
-
Hﬂlhellrl
. izl 3
© Apply constraints end Farast 4 -5 s
i r ﬁ& * .Ié‘!osh-:r.i
5 OREGON Bigerg T Natonal %ﬁ
. g Grand T st
Add a constraint... v 3 & 3 3 il "
f‘ { Park J
A ¥
ldaho Fa?- e N;e..";”,? i
e
© Map your Results et x Re
EREAT SANDY DESERT i ¢ e RYE Match
Monumant Fort Hll
Run Tool HARMNEY "BASIN spake Rasaryaice . High
oFocatalo t
Twin Falls Low N
Save Last Run Export As... & BLEE #
N e




Do we really have to worry about climate

change?

1. Are native populations adapted to current and future climates?
2. If not, how far do we have to go to find populations adapted to
a planting site (assisted migration)?

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

» Better-adapted populations may be found at lower elevations or further
south

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

» Adapted populations (i.e., from similar climates as present) are found
pretty far away, generally far south

* |n some cases, no analogous climates exist in the future

"Now, here, you see, it takes all the running
you can do, to keep in the same place.”

The Red Queen from Lewis Caroll’'s Through the Looking-Glass



Climate change considerations

Decisions now may have long-term implications.

Artificial regeneration will be more important
In the future because of climate change.

Most critical phase is stand establishment; although climate is a moving
target, choose sources adapted to climates of the next 20 yrs.

Large moves are not necessary; move to planting sites that are 2°C cooler
than present; within current seed movement guidelines.

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

Seed zones and seed movement guidelines should be based on climate
rather than geography; bulked over a smaller climatic range.

Consider gene conservation activities to conserve populations.
Research is important, but lack of knowledge is not an excuse for inaction.



Summary

* Powerful tool to explore where climates occur now and how
those change in the future

» Allows user to determine appropriate seedlots or populations
for reforestation or restoration

e Allows users to explore different assumptions
e Climate variables important for adaptation for species of interest

e Appropriate transfer limits for species of interest -- as well as risk level
of user

e Time periods of concern for adaptation
e Future emission pathways

e Tool is only as good as the knowledge behind it
e Climate interpolation
e Climate change scenarios
» How species are adapted to their environments



People and funding

Glenn Howe - Co-Principal Investigator
Oregon State University, Corvallis, Oregon
glenn.howe@oregonstate.edu

Brad St.Clair — Co-Principal Investigator
Pacific Northwest Research Station

USDA Forest Service, Corvallis, Oregon, USA
bstclair@fs.fed.us

Dominique Bachelet — Co-Principal Investigator
Conservation Biology Institute, Corvallis, Oregon
dominique@consbio.org

Nikolas Stevenson-Molnar — Tool Developer
Conservation Biology Institute, Corvallis, Oregon
nik.molnar@consbio.org

Brendan Ward - Project Manager
Conservation Biology Institute, Corvallis, Oregon

bcward@consbio.org
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The readiot selecton teol (S5T) ir a GI S mapping program designed to help forent managers match readiors with planting sites based on clivatic

Informanon.

R

About | People

The U.S. Forest Service, Cregon State University, and the Conservation Eiology Institute
collaboratively developed a free web-based decision-support tool to help natural resource
managers match seedlots (seed collections from a known origin) with planting sites based on
climatic information. Glenn Howe at Oregon State University and Brad St. Clair at the USFS Pacific
Horthwest Research Station spearheaded the initial conception and development of this tool, with
| |additional design, software development, and project support by Nikolas Stevenson-Molnar,
| [ Brendan Ward, and Dominique Bachelet {co-FI) at CBI.

consbio.org/products/webinars/climate-smart-
seedlot-selection-tool

u_SDA United States Department of Agriculture
"_-""' Northwest Climate Hub
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“There are risks and costs to a program of
action. But they are far less than the long
range risks and costs of comfortable inaction.”

- John F. Kennedy
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Gene conservation: Chihuahuan spruce

4,2 Seedlot Selection Tool

on - People

About Tool Saved Runs

€D Select objective

Find seedlots Find planting siles |

@ Select seedlot location
Locate your seedlot (its climatic center)

Use the map or enter coordinates

Lat: 236622 Lon:| -105.4389

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

1961 - 1990 v

When should frees be best adapted fo the pianting site?

1961 - 1990 v

@ Select transfer limit method

I Custom Zone

© Select climate variables

Unils:| Metric | Imperial

Name Center Transfer limit (+/-)

MCMT 66°C 150°C Lo

MAP 1310mm 500 mm ©
Add a variable... W

{ Map your Results

KFExport PDF

& Save Last Run

Camargo

“What happens to cllmate of native stand? c
. Where could we establish an ex situ planting
for gene co nservqtlon

del F"|rr'|| =
f Nk 1
0 Sk Ay r " e B |
,! Choix -ﬁa 1y . e N
;- 3 » - . f I
g 1 L 1

Ciudad
Obrego

3309'm

B paigt % :
Los Q97 5 \ =y q’
Mochis Gy g 4 e
SINALOA ) ST
- =~ Z
= is.
e %
Ré ! Ir = 2
o Gl 4
L <
N ; X
= ot Y
F, DURANG O
o =
S 3238'm
N
[ared L ; L Durcmgc‘ .
iz 2527 m
o
1 \I‘ L}
& ¥ e
; ; 2
% £ 1 Match
Jazatlan 3320 2l Aped | - High
an Joge £ Cigte : % ;
= ? i) W
! f Low
CN b ; '
N—f‘_ %h kg Leaflet | Tiles @ Esn— Esn, DBLélme. NAVTEQ



Locations of climate in 2025 + RCP8.5
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Climate space

4,2 Seedlot Selection Tool
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But occurs in CA and OR now....
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Seedlots for planting site
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Seedlots for planting site in Oregon Cascades
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Seedlots for planting site — Recent climate
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Seedlots for planting site — 2020s + RCP4.5
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Seedlots for planting site — 2050s + RCP4.5

4,2 Seedlot Selection Tool

About Tool Saved Runs

€D Select objective

| Find seedlots Find planting sites

@ Select planting site location
Locate your planting site

Use the map or enter coordinates

Lat: 444259 Lon:| -122.3328

Elevation: 3002 ft

€ Select climate scenarios
Which climate are the seedlots adapted to?
1961 - 1990 v

When should frees be best adapted fo the pianting site?

2041 -2070 v RCP45 v

eleci transter imi

| Custom Zone

elect climate variables

Unils:| Metric | Imperial
Name Center Transfer limit (+/-)
MCMT 295°C  1350°C ®
MAP 2126 mm 500 mm ©
Add a variable... G

{ Map your Results

& Save Last Run KFExport PDF

2050s Climate

RCP4.5

MCMT = 3.9°C (+2.0)

MAP = 2126
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Seedlots for planting site — 2080s + RCP4.5

4,2 Seedlot Selection Tool

About Tool Saved Runs

€D Select objective

| Find seedlots Find planting sites

@ Select planting site location
Locate your planting site

Use the map or enter coordinates

Lat: 444259 Lon:| -122.3328

Elevation: 3002 ft

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

1961 - 1990 v

When should frees be best adapted fo the pianting site?

2071 -2100 v RCP45 v

eleci transter imi

| Custom Zone

elect climate variables

Unils:| Metric | Imperial
Name Center Transfer limit (+/-)
MCMT 42°C  130°C ®
MAP 2152 mm 500 mm ©
Add a variable... G

{ Map your Results

& Save Last Run KFExport PDF
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Seedlots for planting site — 2080s + RCP8.5

4,2 Seedlot Selection Tool

About Tool Saved Runs

€D Select objective

| Find seedlots Find planting sites

@ Select planting site location
Locate your planting site

Use the map or enter coordinates

Lat: 444259 Lon:| -122.3328

Elevation: 3002 ft

€ Select climate scenarios
Which climate are the seedlots adapted to?
1961 - 1990 v

When should frees be best adapted fo the pianting site?

2071 -2100 v RCP&S5 v

eleci transter imi

| Custom Zone

elect climate variables

Unils:| Metric | Imperial
Name Center Transfer limit (+/-)
MCMT 58°C  130°C ®
MAP 2172 mm 500 mm ©
Add a variable... G

{ Map your Results

& Save Last Run KFExport PDF

2080s Climate

RCP8.5

MCMT =5.8°C (+3.9)
MAP = 2172mm
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