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Understanding the future of sagebrush rangelands In
the context of climate change

Core Sagebrush T A Current sagebrush ecological

Areas

wreas I integrity is now well mapped

A ltis critically important to
understand the trajectories of
these ecosystems with climate

change
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Research Questions

How will the abundance of sagebrush ecological integrity classes
change in the future?

What plant functional types are driving shifts in ecologlcal mtegrlt%,, ;
and what are the implications for managing wildfire and invasive « %
annual grasses? 9

'..“'



Modelling approach (STEPWAT?2)

Plant community

Plant establishment, growth,
mortality, biomass, density

DETY Soil Biomass .
Weather  Properties Root depth

SOILWAT?2 8@

Plant available water

Palmquist et al. 2018, Holdrege et aln press
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Results: Change Iin Classification

Future

Core Growth Other
Sagebrush Opportunity Rangeland
Area Area Area

Core
Sagebrush Stable Decline
Area

Growth
Opportunity

Stable Decline
Area

Other
Rangeland Increase Increase Stable

Area

Question 1: How will the
abundance of sagebrush
ecological integrity classes
change in the future?




Results: Change Iin Classification

RCP4.5, 2071-2100

Question 1: How will the
abundance of sagebrush
ecological integrity classes

stable Core change in the future?
Sagebrush Area

Future

Core Growth
Sagebrush Opportunity
Area Area

Growth

Opportunity
Area



Results: Change Iin Classification

RCP4.5, 2071-2100

Question 1: How will the

abundance of sagebrush

ecological integrity classes
Core Sagebrush ~ change In the future?

Area becomes
Growth
Opportunity Area

Future

Core Growth
Sagebrush Opportunity
Area Area

Growth
Opportunity
Area



Results: Change Iin Classification

RCP4.5, 2071-2100

Question 1: How will the
abundance of sagebrush
ecological integrity classes

Growth change in the future?
Opportunity Area
becomes Other

Rangeland Area

Future

Core Growth
Sagebrush Opportunity
Area Area

Growth

Opportunity
Area



Results: Change Iin Classification

Question 1: How will the
abundance of sagebrush
ecological integrity classes
change in the future?

Future

Growth Other
Opportunity Rangeland
Area Area

Core
Sagebrush
Area

Growth

R tunity crease Stable Decline

Other
Rangeland Increase Increase Stable
Area



changes across climate

consistent are these
scenarios?

Question 2: How
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Results: Climate Uncertainty

RCP4.5, 2071-2100 Question 2. How
consistent are these

changes across climate
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(non-robust agreement)
Area Loss of CSA
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Stable (or improved) GOA
(robust agreement)
Stable (or improved) GOA
(non-robust agreement)
Loss of GOA
(non-robust agreement)

Loss of GOA
(robust agreement)

Other rangeland area




Results: Climate Uncertainty

RCP4.5, 2071-2100 Question 2. How
consistent are these
changes across climate
scenarios?
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Results: Climate U

Stable CSA
(robust agreement)

Stable CSA
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Loss of GOA
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ncertainty

Question 2: How
consistent are these
changes across climate
scenarios?




Results: Drivers of change

RCP4.5, 2071-2100

IASEI| < 0.01

Perennials

Sagebrush

Annuals

Question 3What
plant functional
types are driving
shifts in sagebrush
ecological integrity

Loss of core driven by
decreased sagebrush and/or
increased annuals




Conclusions

Climate change amplifies ongoing declines in sagebrush ecologic
Integrity, and climate driven losses of core sagebrush areas are li
INn Ssome areas

Many core sagebrush areas are likely to remain climatically swtable i
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Data availability?
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Earth Engine Apps Q  Search places

N

+ Map Satellite

Exercise area (for sage climate training)

" state outlines LJd
Delta SEl and Q

Agreement among GCMs

Mlstable CSA (robust agreement)
Stable CSA (non-robust agreement)

M Loss of CSA (non-robust agreement)

MLoss of CSA (robust agreement)

Mstable (or improved) GOA (robust agreement)
Stable (or improved) GOA (non-robust agreement)
Loss of GOA (non-robust agreement)
Loss of GOA (robust agreement)
Other rangeland area

7
Transition

Mstable core
BCore becomes grow
BCore becomes other
MGrow becomes core
Stable grow
Grow becomes other
Mother becomes core
Other becomes grow
Stable other

v 9 class transition
¥ 3 class SEI (Doherty 2022)
Agreement among GCMs

delta SEI

delta Q3 (annuals)

delta Q2 (perennials)

delta Q1 (sage)
RGB (R =0Q1 [sage], G = Q2 [perennials], B = Q3 [an...

gray background
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Simulations done for RCP45, 2070-2100 (default STEPWAT2 assumptions used)
(unless otherwise noted, values are medians across 13 GCMs)
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https://bit.ly/3QOvolg
https://bit.ly/3QOvolg

uestions?

ata availability
Data layers W|II be publlshed on science base

For this training data can be viewed hehgtps://bit.ly/3Q0volg
(https://ee-martinholdrege.projects.earthengine.app/view/sagkmate-training)
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Results: Drivers of change

Driver of change
Perennials

Sagebrush Annuals

IASEI| < 0.01

Stable CSA
b) (SEl increase)

Stable CSA
(SEI decrease)

CSA becomes
GOA

CSA becomes
ORA
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GOA becomes
CSA

Stable GOA
(SEl increase)

Stable GOA
(SEI decrease)

GOA becomes
ORA

ORA becomes
CSA

ORA becomes
GOA

Stable ORA
(SEl increase)

Stable ORA
(SEl decrease)
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None +
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Annuals A
None 4

Annuals A |
None 4

Sagebrush A |
Perennials -

Annuals 4 [l
None 4

Sagebrush 4 [l
Perennials

Primary driver of change




Results: Drivers of change
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Results: Drivers of change
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