Tools to inform
Mmanagement
decisions

USFS Tree Atlas online tool

www.fs.usda.gov/nrs/atlas/tree/
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Tree habitat is expected to shift due
to climate change

)
Eastern Hemlock habitat c,~“°‘(°\°%
Current (present day, based on USFS FIA)
| m po rt ance Current Forest Inventory and Analysis under Current Conditions
Value
Low
High

Images from the US Forest Service Tree Atlas tool.
Visit: www.fs.usda.gov/nrs/atlas/tree/

2070-2100 Low (less warming)

€

2070-2100 High (very warm)
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e A tool used to describe tree habitat distribution and
colonization under changed climate.

* Model results for 125 tree species (and relative
abundance for 24 tree species)

* Information about colonization potential (SHIFT)
and overall ability to tolerate future conditions
(Capability)

* New tutorials and explanations throughout the site.

www.fs.usda.gov/nrs/atlas/tree/

BE  anofficial website of the United States government  Here's how you know ~

u Climate Change Atlas

Trees  Birds  Products

Northern Research Station > Climate Change Atlas

Climate Change Atlas

Tree Atlas

[T —————

Modeled potential suitable habitat for 125
tree species in the East, with an additional
23 species with current information only

Latest Tree Atlas

Regional Summary Tree Tables

Current and Potential Future Habitat, Capability, and Migration

Bird Atlas

Potential changes in abundance and range

for 147 bird species in the East

Latest Bird Atlas

Summaries for tree species are available for a variety of geographies, in both PDF and Excel

format. These summaries are based on Version 4 of the Climate Change Tree Atlas

National Forest Summaries
National Park Summaries
HUC6E Watersheds

Ecoregional Vulnerabilit:

= National Climate (NCA) 2016

USDA Forest Service EcoMap 2007 Sections

Other Products

Story Map: Drought Over Time

Regional Summaries
* 1x1°Grid Summaries
(Evas) * Eastern United States
* Urban Areas

Story Map: Climate Change Pressures in the 21st

Century; Shifts in Growing Degree Days, Plant
Hardiness Zones, and Heat Zones

Listof Trees  List of Birds

ECTEITI -

Search or Browse the Atlas

Search for Trees or Birds v

Previous Versions

Tree Atlas | version 3 BWErIR
Bird Atlas [ Version 1 |
Tutorial Videos

An Introduction to the Climate
Change Atlas: How Does it Work?

ptability Ratings: i
Biological and Disturbance Factors

Regional Summaries: How to
Choose a Regional Output

Regional Summaries; Combined
Species Tables

Publications

wse Publications

Featured Publication

Research Map-9: Assessing potential climate
pressures across the conterminous

change |

United States: mapping plant hardiness zones,

heat zones, growing degree days, and

ght severity throughout this

century
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_ USDA Forest Serv_ice
Summaries describe tree-species trends : hgs..  FCOMap 2007 Sections

* Tabular, excel documents

Tree species specific information
* FIA data

e Climate projected habitat

* Projected capability to thrive
 And more!

Note: Rare, nonnative, or cultivar species are
likely not included in these results.

www.fs.usda.gov/nrs/atlas/tree/




% Climate Change Tree Atlas: Data Summaries

Grid 1x1 Degree summaries
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Let’s look at results for your area!

* Tree Atlas summary for lat. 43, long. 88

* Estimate of the capability of species to cope with
the changing climate (in HIGH emissions scenario
(RCP 8.5))

Note: Rare, nonnative, or cultivar species
are likely not included in these results.

4
0392

4/93

93/.92/ 94

931.92) 91

> 3_9_2‘ 9
3/-92 .94

www.fs.usda.gov/nrs/atlas/tree/

1/90)-89 -88
1/-90/89
-90/49 8

. 7
-89/.83

-86/-85

-86/-85

Change Tree Atlas: Data Summaries

90/-89/ 53| 47

40740

0/-89/.88) g7/.86 -85

-86/-85

4

-89/.88 7)-8

A7 qalrorlioa

4

-84

Ll

58483 42

u

83182

-8

TILE

Toroni

42
-80);

-80

on | _Q

38
-80

2§s



Common and scientific names

Range

Model reliability

FIA sum

Habitat change class
Adaptability
Capability

SHIFT

Climate Change Tree Atlas: Data Summaries

Inset  Pagelayout  Formulas  Data  Review  View  Help  Acobat  Design @ Tell mewhat youwant to do
- "‘) i Calibri -1 'y B 2B WrapText General - [:-'-—‘ L:ft Normal Bad Good Neutral %ﬂ EX El -
Poste E% :::E;pﬂm, Iu- - h-A- = = $-% > @B él:;i'&;':‘_ Formatas E=T] slanotory .. Followed Hy... Hyperlink - insett Delete Format |
Clipboard [ Font [F1 Alignment. [ Number [F1 Styles Cells
F19 - 91.61
Scientific Name ~|Range [-|MR ~|%Cell |-|FIAsum .i|FIAiv || ChngCl45/.|ChngCI85 .| Adap [-|Abund |- |Capabil45 |.|Capabil85 [.|SHIFT45 |.|SHIFT85 |.|SSO [-|N |-
14 |Quercus rubra WDH Medium 37.1 117.6 6.5 No change Nochange High Common  Good Good Infill ++ Infill ++ 1 13
157 Quercus coccinea WDL Medium 27.6 113.9 6.8 Sm. dec. Sm. dec. Medium Common Fair Fair Infill + Infill + 1 14
16: Carya glabra WDL Medium 31.4 112.2 6.9 No change Nochange Medium Common  Good Good Infill ++ Infill ++ 1 15
17 | Fraxinus americana WDL Medium 25.6 104.4 7.7 Nochange Nochange Low Common  Good Good Infill ++ Infill ++ 1 16
18 | Sassafras albidum WSL Low 35.9 100.5 5.0 Lg. dec. Sm. dec. Medium Common  Fair Fair Infill + Infill + 1 17
19_Jug|ans nigra WDH Low 20.4 91.6 6.8 Sm. dec. Sm. dec. Medium Common  Fair Fair Infill + Infill + 1 18
20 | Pinus taeda WDH High 12.7 84.5 15.7 lg. inc. Lg. inc. Medium Common  Very Good Very Good Infill ++ Infill ++ 2 19
21 | Platanus occidentalis NSL Low 16 81.1 9.5 Sm. inc. Sm. inc. Medium Common  Very Good Very Good Infill ++ Infill ++ 2 20
22 |Acer negundo WSH Low 19.5 77.2 6.0 No change Nochange High Common  Good Good Infill ++ Infill ++ 1 21
23 | Populus deltoides NSH Low 2.8 68.6 28.0 Sm. dec. Sm. dec. Medium Common  Fair Fair 0 22
24 |Picea abies NSH FIA 1.1 61.3 50.0 Unknown Unknown NA Common  NNIS NNIS 0 23
25 |Quercus pagoda NSL Medium 1 61.3 45.9 No change Nochange Medium Common  Good Good 2 24
26 | Pinus strobus WDH High 1.1 44.9 36.7 Lg. dec. Lg. dec. Low Rare Poor Poor 0 25
27 | Ulmus rubra WSL Low 3.4 42.0 11.4 Sm. dec. No change Medium Rare Poor Fair Infill + Infill + 2 26
28 |Quercus falcata WDL Medium 12.5 37.4 6.6 Lg.inc. Lg.inc. High Rare Good Good Infill ++ Infill ++ 2 27
29 |Acer saccharinum NSH Low 6.8 35.0 13.9 Sm. dec. No change High Rare Poor Fair Infill + 2 28
30 |Quercus palustris NSH Low 4.5 33.8 6.9 Sm. dec. Sm. dec. Low Rare Poor Poor Infill + Infill + 2 29
31 |Ailanthus altissima NSL FIA 8 31.4 6.5 Unknown Unknown NA Rare NNIS NNIS 0 30
32 |Carya cordiformis WSL Low 6.6 29.6 7.2 Nochange Nochange High Rare Fair Fair Infill + Infill + 2 31
33 |Ulmus americana WDH Medium 15.8 24.3 7.7 Sm. inc. Lg.inc. Medium Rare Good Good 2 32
34 |Cornus florida WDL Medium 16.6 19.5 1.6 Sm. inc. Sm. inc. Medium Rare Good Good Infill ++ Infill ++ 1 33
35 |Carpinus caroliniana WSL Low 7.4 19.1 2.6 Sm. inc. Sm. inc. Medium Rare Good Good Infill ++ Infill ++ 1 34
36 |Fraxinus pennsylvanica WSH Low 4 18.7 5.2 Sm. inc. Sm. inc. Medium Rare Good Good 2 35
37 |Quercus phellos NSL Low 3.8 16.6 4.5 Sm. inc. Sm. inc. Medium Rare Good Good 2 36
38 |Acer platanoides NSL FIA 7.9 14.1 3.9 Unknown Unknown NA Rare NNIS NNIS 0 37
39 |Quercus imbricaria NDH Medium 23 12.7 5.2 Sm. dec. Sm. dec. Medium Rare Poor Poor 0 38
40 |Morus alba NSL FIA 10.4 10.7 5.5 Unknown Unknown NA Rare NNIS NNIS 0 39
41 |Asimina triloba NSL Low 6.4 9.8 2.8 Sm. dec. Lg. dec. Medium Rare Poor Poor 0 40
42 |llex opaca NSL Medium 13.1 9.0 2.4 Lg.inc. Lg. inc. Medium Rare Good Good Infill ++ Infill ++ 1 41

www.fs.usda.gov/nrs/atlas/tree/




Tree Atlas summary for 43,88 (1x1): Estimate of the capability of species
to cope with the changing climate (in HIGH emissions RCP 8.5 scenario)

Lost

white spruce
pin cherry
serviceberry

Very Poor

red pine

eastern white pine

black ash

American beech

paper birch

black spruce

American hornbeam; musclewood

Poor
American basswood*
black cherry*

Fair
white ash*
red mulberry*

black willow* * Star species:
tamarack (native)* A species
northern white-cedar currently present
bigtooth aspen and likely to
black locust* spread out

within the zone.
Strength of
signal *, **

northern pin oak*
yellow birch*

Results show “Capability” of
species in the RCP 8.5 (High

emissions scenario)
Estimate of capability for the species to
cope with the changing climate, at RCP
8.5, within the study area.

Based on its current abundance (Abund)
within the zone, change class (ChngClI85),
and adaptability (Adap).

Ranks are coded Very Good, Good, Fair,
Poor, Very Poor, Unknown (insufficient
data to model), and New Habitat
(potential to migrate into the zone).
https://www.fs.fed.us/nrs/atlas/combined

/resources/summaries/ecomap/

Very Good

bitternut hickory**

black walnut**

bur oak**

white oak**

silver maple**

red maple**

eastern hophornbeam; ironwood**

* Star and
Good bolded species:
green ash** A species
American elm** curre.ntly present
Boxelder** and likely to
sugar maple** sp'rec.ld out
northern red oak** ;;Ithm t;he zone.
quaking aspen** SI-;;Z?* S],:
shagbark hickory** .

eastern cottonwood**
slippery elm**

black oak**

hackberry

eastern redcedar
swamp white oak

New Habitat
Ohio buckeye
Cittamwood/gum bumelia
Pignut hickory*
Black hickory
Mockernut hickory*
Eastern redbud*
Common persimmon
Honeylocust*
Yellow-poplar*
Osage-orange*
Sycamore*

Shingle oak*
Blackjack oak
Chinkapin oak*

Pin oak*

Shumard oak

Post oak**
Sassafras*®

Bolded species:
A species not
reported in the
zone but has
potential to
migrate within
the next 100
years, could be
considered a
candidate for
translocation
Strength of
signal *, **



https://www.fs.fed.us/nrs/atlas/combined/resources/summaries/ecomap/

flood, wind, ice, salt, air and urban
pollution, heat, browsing, invasive
species

"1 Pests |
o= | - negative 773
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< Tolerance to: Pests, diseases, drought,

Shade tolerance, edaphic specificity,
invasive potential, habitat specificity,
nursery propagation, maintenance
required, planting establishment,
restricted rooting conditions

Eastern hemlock

www.fs.usda.gov/nrs/atlas/tree/



Listof Trees | List of Birds

n Climate Change Atlas Search Entire Alas

Trees Birds Products

Morthern Research Station » Climate Change Atlas > Tree Atlas, version4 » eastern hemlock (Tsugao conodensis)

eastern hemlock (Tsuga canadensis) Model Reliability: TN

Geophysical Fluid Dynamics Laborato § | | Moderate emissions (RCP 4.5) * | o .
© Interpretation

Geophysical Fluid Dynamics Laboratory (GFDL) under Moderate emissions [RCP 4.5)

Eastern hemlock a narrowly distributed (7 8% of
area), sparse, but high importance species, and is in
danger due to the hemlock woolly adelgid, which
itzself has been moving north and attributed to the
‘warming climate. So it has a low adaptability which
may swamp out direct climate effects. Nonetheless,
our models zlso show a small decline in habitat
primarily under the harsh 8.5 scenario. Thus it gets
a poor capability to cope. SHIFT shows both infill as
well as migration into unoccupied portions of
Maine.

RCF 4.5 SHIFT ACFE.5SHIFT

About eastern hemlock 4+
Climate Change Adaptability _—
| MODEACS
134

What traits will impact
088 ] eastern hemlock's ability
to adapt to climate
change, and in what

way:

© Primary Positive Traits

Shade tolerance

@ Primary Negative Traits

Insect pests.

GCM SCENARIO % Area Occ Ave IV Sum IV Future/Current IV

GFDL45 185 43 23283 0.89

How modifying factors are shown on the website »

Climate Change Tree Atlas: Modifying factors

About eastern hemlock 3=

Climate Change Adaptability -—

MODFACs
What traits will impact

-1.34

-0.88 @ eastern hemlock's ability

to adapt to climate
change, and in what

way?:

© Primary Positive Traits

Shade tolerance

@ Primary Negative Traits

Insect pests | Drought

www.fs.usda.gov/nrs/atlas/tree/




Using Tree Species Projections
in Management decisions

Tree species projections can be useful when: UTBE | MIPTE B il

_ _THREE-ZONE  RIPARIAN BUFFER

* Assesses the vulnerability of a local forest using
local tree inventory data

* |Informing decision-making and long-term planning

* Supporting climate adaptation strategies, and
tactics in site-specific project plans

Requires local site-level expertise and
judgement when interpreting results!




Climate-informed inventory

Repurposed metrics:

Inventory
Metric

Normally would be used to...

In the context of climate change...

Tree Species Richness

Tree Species Evenness

Give an indication of stand- or
forest-level diversity

Higher species evenness and richness
may have greater adaptive capacity/
lower risk

Regeneration

Show effectiveness of regen
treatments; inform future actions

Regeneration may be most influenced by
climate change; potential early indication
of change or future issues




Climate-informed inventory: risks by stand

Overstory
Low warming scenario

High warming scenario

Caroline Lake
Overstory Climate Change Risk
PCM Scenario
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* Integrate climate change Tree Atlas
projections into stand-level data

* Classify inventory by predicted risk
level (e.g. decrease, large decrease)

Janowiak et al. 2017: Assessing stand-level climate change risk using forest inventory data and species distribution models



https://www.nrs.fs.fed.us/pubs/54364
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