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Lessons from the Project

* Collaboration with Partners was key in
developing the Plan

* Strong Participation from Tribal Staff helped:
*  Ground-truth Western science,
* Incorporate Traditional Knowledge, and
 Customize adaptation actions.
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Start by
Selecting Key
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Selected Plant and Animal Species for the Assessment

Plant Species (10)

Animal Species (10)

Noxious weed: Thistle
Cirsium arvense

Yellowstone Cutthroat Trout
Oncorhynchus clarkii bouvieri

Noxious weed: Spotted
Knapweed Centaurea
maculosa

Sage Grouse Centrocercus
urophasianus

Invasive weed: Cheat Grass
"Downy Brome". Bromus
tectorum

Yellow-Billed Cuckoo Coccyzus
americanus

Invasive species: Russian
Olive Tree Elaeagnus

Bald Eagle Haliaeetus

angustifolia leucocephalus

Wyoming Sage Artemisia Northern Leopard Frog Lithobates
tridentata pipiens

Saskatoon Amelanchier Pacific Lamprey Entosphenus
alnifolia tridentatus

Coyote Willow Salix exigua

Gopher snake Pituophis catenifer

Pinyon Pine Pinus
monophylla

Mallard Duck Anas platyrhynchos

Rubber rabbitbrush
Ericameria nauseosa

Moose Alces alces

Yampah Perideria
Gairdneri "wild carrots"

Mountain Lion Puma concolor
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Climate Projections



2050s

Temp
Projections

2080s

Change in Mean
Annual Temperature (°F)

+4.7° +10.9°
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South Subdomain Total Annual Precipitation
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Vulnerabllity
AsSsessment




Relative Vulnerability (2050s — Higher Climate Scenario- RCP8.5)

e VULNERABILITY -
> Bald Eagle* > Single Leaf Pinyon* » Moose
> Cheatgrass > Rubber Rabbitbrush > Northern Leopard Frog
> Coyote Willow > Russian Olive > Wyoming Sage*
» Gopher Snake > Service Berry*
» Mallard
» Mountain Lion
> Spotted Napweed
> Thistle
> Yellow-billed
Cuckoo
»> American Beaver > Big Sagebrush > Black-Tailed Jackrabbit
» Chokecherry > Black Cottonwood* > EIlk
> Geyer’s Willow > Mule Deer*
> Golden Eagle » Quaking Aspen*
» Redoiser Dogwood
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Common Name Taxon | Habitat | 2050s RCP4.5 | 2050s RCP8.5 | 2080s RCP4.5 (2080s RCP 8.5
Greater Sage-Grouse Bird EV EV EV EV
Black-tailed Jackrabbit Mammal MV HV HV HV
Wyoming Sage* Plant Sagebrush |HV EV EV EV
Big Sagebrush Plant Steppe |mv HV HV HV
Rubber Rabbitbrush* Plant MV HV HV HV
Cheatgrass™* Plant LV Lv Lv Lv
Bald Eagle Bird MV MV MV HV
Yellow-billed Cuckoo Bird LV Lv v Lv
American Beaver Mammal LV LV LV LV
Black Cottonwood Plant Riparian |mv MV MV HV
Redosier Dogwood Plant Lv Lv Lv Lv
R e S U IIIIS : C C V I Geyer's Willow Plant LV LV LV LV
Coyote Willow Plant LV Lv LV Lv
Ove rq I I Moose Mammal MV HV EV EV
Coniferous
ege Quaking Aspen Plant Forest Lv MV MV MV
V U I n e rq b I I Ity Single-leaf Pinyon* Plant MV EV EV EV
° Mallard Bird Lv LV Lv LV
Rq n kl n g s Northern Leopard Frog Amphibian HV HV HV HV
Columbia Spotted Frog Amphibian EV EV EV EV
Pacific Lamprey Fish N 13 EV EV EV
Aquatic
Bull Trout Fish EV EV EV EV
Chinook Salmon Fish EV EV EV EV
Steelhead Fish EV EV EV EV
Yellowstone Cutthroat Trout |Fish EV EV EV EV
Mountain Lion Mammal LV Lv LV LV
EV = Extremely Vulnerable Elk Mammal i all all all
Mule Deer Mammal LV MV MV MV
Golden Eagle Bird Lv Lv Lv Lv
Gopher Snake Reptile Generalists LV LV Lv Lv
I_V — LeSS VUlnerable Saskatoon* Plant LV MV MV MV
Common Chokecherry Plant LV Lv LV Lv
Thistle* Plant LV LV LV LV
Spotted Napweed* Plant LV LV Lv Lv
Russian Olive* Plant Lv MV MV MV
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Key concerns prioritized for Adaptation Planning

Sage Grouse Yellowstone Cutthroat Trout

Wyoming Sage Pacific Lamprey

Sho-Ban specific issues

USRT assessed issues
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Example from Adaptation Workbook

1

A

Climate Change Concerns

B

ADAPTATION OBJECTIVES

c

ADAPTATION STRATEGIES

D

ADAPTATION ACTIONS

Increased risk of wildfire

Objective 1: Plan and
prepare for increases in
frequency and severity of
wildfires.

SAGE-1: Plan and prepare for greater area
burned.

Incorporate climate change into fire-management plans (wildfire projections); anticipate more
opportunities to use wildfire for resource benefit.

Identify areas important for Wyoming Sage in situ gene conservation (quantifiable measurement) to
provide a baseline for measuring fire impacts and informing post-fire planting/rehabilitation.

Increase production of native plants for post-fire plantings (reduce the potential for anthropogenic
impacts).

SAGE-2: Increase resilience of existing
vegetation by reducing hazardous fuels and
forest density and maintain low densities.

Increase interagency communication of shared fire risk (between tribes and other natural resource
managers in the region).

SAGE-3: Increase resilience through post-
fire management.

Consider climate change in post-fire rehabilitation and determine where native seed may be needed for
post-fire planting. Enhance plans for post-fire responses for large fires (i.e., limiting cheatgrass spread,
looking at burn severity, replant when needed, keeping cattle out of burned area).

Monitor post-fire regeneration to determine what can be expected after large fires and to inform
emergency stabilization and long term restoration efforts.

Experiment with planting native species to compete with invasive species post-fire.
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Video - Outreach



Lessons

Collaboration with Partners was key
iIn Developing the Plan

Strong participation from Tribal Staff
helped:

e  Ground-truth Western science,
* Incorporate Traditional Knowledge,
« Customize Adaptation Actions.



Thank You!

Shoshone Bannock Tribes
Icrue@sbtribes.com
dstone@sbftribes.com

Adaptation International
Sascha@adaptationinternational.com
Ellunasser@adaptationinternational.com

The Shoshone-Bannock Tribes would like to acknowledge and thank the U.S.
Department of the Interior, Bureau of Indian Affairs, for their generous
funding contributions to this project. The Fish and Wildlife Department
would also like to acknowledge and thank its Climate Change Core Team
Members for their time and dedication to this project. Their efforts have
helped ensure that this Plan builds climate resilience for the Tribes.




Climate Science
Back-up




1
2. Declining snowpack
Key 3. Earlier peak streamf
Findings 4. Loss of some fish ha
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1. Lengthening
of frost-free

sedason

1980s

2020s

2050s

2080s

Plain: Frost—free season

O Modeled Historical (1970-1999)
0 RCP4.5
B RCP85

H 120 days H

Spring retreat Fall advance
-12 +7
-13 141 days +8
-20 +13
-26 164 days +18
-26 +16
—40 187 days +28
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Frost-free season lengthens by 35% & 56% (RCP4.5 & RCP8.5, late 215t century)

Spring retreating faster than fall advancing

z
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East: Frost—free season

0 Modeled Historical (1970-1999)

0 RCP4.5
B RCP8.5
1980s dggé'*
Spring retreat Fall advance
h : -5 +11
2020
1. Lengthening s|
of frost-free
-10 22
season po50s .
-15 +32
-13 +28
2080s
-28 +54

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Frost-free season lengthens by factors of 3 & 5 (RCP4.5 & RCP8.5, late 215t century)

Fall advancing faster than Spring retreating
(){ adaptation ‘
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East subdomain April It snowpack as snow water equivalent (SWE)

o o
<t <
| M Modeled Historical (1950-2005) I
17 B RCP45 I
o | m RCP85 -3

o
(s}

30

25
25

2. Declining
snowpack

Inches
20
20

15

15

10
10

O T T T T | T T T T I T T T T o

1950 2000 2050 2100

In high elevation East subdomain, snowpack persists through mid-century,
small (RCP4.5) to moderate (RCP8.5) declines by late century
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North subdomain snowpack (SWE) by 2080s

1 @ Modeled Historical (1950-2005)
1 @ RCP45
1l RCP85

22

18

16
|

12

2. Declining
snowpack =

Inches

Jan 1 Feb 1 Mar 1 Apr 1

Date

April1st snowpack in North subdomain declines by 20% & 40% (RCP4.5 & RCP8.5, late 21t century)
April 15t snowpack no longer useful index of maximum snowpack (larger snowpack March 15t)

u(x adaptation‘
D international




5, 50, and 95th—%ile monthly flow at

Snake nr lrwin
2080s A1B and B1 projections
o
g‘ —— Historical
—— A1B multi-model mean
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Rivers and streams with August average temperature above
63.5 degrees F*

4. Warmer
Streams in
Summer

Legend
=== Historically above threshold
=== Above threshold by 2040s [ —
Above threshold by 2080s
Below threshold by 2080s
*Upper limit of juvenile bull trout habitat suitability

o5 0 o5 50 75 100 miles (Isaak et al., Ecological Applications, 2010)

HN N e Modeled stream temperatures from NorWeST

Loss of potential juvenile bull trout habitat on main stem, South Fork, Middle Fork and Little Salmon

Much of Snake R. already inhospitable




Plain : Temperature above threshold for 4-7 days

(2080s)
; “T O Modeled Historical (1950-2005)
o] @ RCP45
] B RCP85
o
o0

5. Changing 1 Summer
Frequency
of Heat .
Waves

Events per year

max. temp. >= 100 F min. temp. >=35F
Metric (Dec.—Feb. only)

Summer heat waves become common in Upper Snake River Plain under RCP8.5 (~5 per summer)
Heat waves occur but remain rare under RCP4.5 (~0 per year to ~1 per year, late 215 century)
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East : Frequency of daily precipitation above threshold

(2080s)

] == [0 Modeled Historical (1950-2005)

7 O RCP45

B RCP85
©O—
Lo_ ——
[ J
6. Changing

v_

Frequency of :
Extreme | [
Precipitation

Days per year

___i;

>=1inch >= 3 inches
Metric

In East subdomain, # of Days > 1” increases by ~¥33% & 66% (RCP4.5 & RCP8.5, late 215t century)

Precipitation > 3” remains very rare
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Sho-Ban Selected Resource Issues and Habitats

Resource Issues (2)
Gay Mine Restoration
Traditional Foods
Meadow Hay

Cattle

Wildfire
Asthma/Human Health
Traditional Medicines

Habitats (3)

Conifers
Reservoirs

Aspen

Sagebrush Steppe
Ripa rian USRT assessed issues
Springs/Seeps

Sho-Ban specific issues

()(,' adaptation ‘
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Results: Qualitative Habitat Analysis

Qualitatively Assessed
Habitats

All sensitivites are
ranked out of 7.
With 7 being highly
sensitive, and 0
being not sensitive.

Temperature Changes
Precipitation Changes
Indirect Factors

Habitat Type

Sagebrush Steppe

Coniferous Forest

Riparian

Aspen




Direct Climate Exposure

Subscore

Sea Level Rise

A Temp » | Topo Barriers

_ Anthro Barriers
Climate Stress

Subscore

4

Subscore

RN

Human Response

Subscore

A Moisture Sensitivity / Intrinsic Adaptive Capacity

‘ * | Dispersal/Movements

Subscore

Subscores

» | Temp Sensitivity

Subscores

» | Hydro Sensitivity

'NatureServe » [ Disturb Regime
Climate Change Vulnerability Index (CCVI) "Lice/Snow

*» | Geologic Features

Subscore

Subscore

— | Subscores |

RN R

Interspecific Inter.
ab,cdefg

v

A 4

Subscore

Genetic Factors a,b,c

' Subscore ‘

b

*| Phenology
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CCVI sensitivity and vulnerability rankings

Sensitivity categories Vulnerability categories

(1) Greatly Increase Vulnerability (Gl) (1)
(2) Increase Vulnerability (Inc) (2)
(3) (3)
(4) Neutral (N) (4)
(5) Unknown (U) (5)

Extremely Vulnerable (EV)
Highly Vulnerable (HV)

Less Vulnerable (LV)
Insufficient Evidence (IE)
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Sensitivity Capacity Adaptive Index
English Name |Group |Habitat P Capacity N = Neutral
Greater Sage-Grouse | Bird N [N IN sl finc N [N Jinc finc [N/A N finc S [N N |SI [N/AIN/Afu Ju [N |inc [ine [st JEV [Ev |EV [EV -
U = Unknown
Wyoming Sage Plant sagebrush|N N [N [N fsi [N N N NA N N Juo st N U [u Ju [u |u IN [N |inc [st JHV [Ev |EV [EV
Rubber Rabbitbrush | Plant Stepe Iy N st [N NN NN wvaln N Ju s NI Ju N Invalu fu N IN fine st fwv By [y [y
Cheatgrass Plant N IN IN IN N INCINOIN INAIN JSENfu NN NN [NaNAfu Ju INO NN N v v v v
Bald Eagle Bird N [N N ISt fst N [N O IN O IN [NA N fine NN NN NAN/AJU U IN NN [SE v My [y |HY
Yellow-billed Cuckoo | Bird Riparian IN IN [N ISt N [N IN [N N [NAIN JU [U ININ Ju Ju [u Ju [u IN IN st IN Jv v [V Ly Overa" SCOI’ES
Coyote Willow Plant (NI [T [ YO [N [N IR (I 77N [ R (VI [N VTN [ (VIR (VI (VAN VTN (VAN [ (N (O [NT [RY2N [EVARM (VAN (X EV = Extremely Vulnerable
Moose Mammal |coniferous]N N finc |inc IN [N N N [N INAIN [SE N N IN fu U fu Ju Ju IN IN [st N |wmv |HV |EV [EV
Single-leaf Pinyon Plant Forest Iy IN IN N [st st fimc N Inva N N st fst NN N InafnvaIN ju NN fst N vy [ev |ev [ev
Mallard Bird N [N N [sEN [N N[N ININ [NnA N fsE NN N U fu Ju Ju Ju INOINCIN N v v [ v LV L Vul bl
Northern Leopard Frod Amphibian aquatic NSt e IN N N N N NAIN st [st [N IN fu Ju fu Ju fu IN st [st N JHV |HV [HV |HV = LESS vuinerabie
quatic
Pacific Lamprey Fish N N nc [N IN [N [N INAIN Ju Ju ININ fu Ju fu st Ju IN IN finc [N |Ev |Ev |EV [EV
Yellowstone Cutthroat] Fish N N SI-N Inc [N N N N N/A |N Inc |Inc [N N Inc [N/A |[N/A |U U N MN EV |EV |EV |EV
Mountain Lion Mammal N N N IN NN IN NN [NvA N fu NN NN NaNAfu Ju IN N st N v v v v
Gopher Snake Reptile N [st N IN N N[N INCIN [NvAIN NN IN N U fu Ju Ju Ju INOIN St N v v v v
Saskatoon Plant IN [N qne IN [N N OIN OIN INAINOIN fu INCININ Ju fu Ju fu Ju INCINCIN N v (MY My vy
Generalistsf
Thistle Plant N N IN |t N IN NN INAININ fu Ju NN N NANAfu Ju NN NN v v Ly
Spotted Napweed Plant N IN N IN O ININININ INAIN O IN fu INININ U fu Ju fu Ju NN IN N v v Ly : .
P P [ .4 adaptation
Russian Olive Plant N N |SI S| N N N N N/A [N N |SI [N N N U N N/A |U U N N N N v MV [MV O international




Quantitatively (CCVI) Assessed Species
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Fish

Fish

Fish

Bird

Mammal

Mammal

Mammal

Mammal

Plant

Plant

Plant

Plant

Plant

Plant

English Name

Columbia Spotted Frog

Bull Trout

Chinook Salmon

Steelhead

Golden Eagle

American Beaver

Black-tailed Jackrabbit

Elk

Mule Deer

Big Sagebrush

Black Cottonwood

Common Chokecherry

Geyer's Willow

Quaking Aspen

Redosier Dogwood

USRT
Species

In

the

Sho-Ban

Region
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