A Science Framework for Assessing
Threats to Sagebrush Ecosystems
and Greater Sage-grouse and
Prioritizing Conservation and
Restoration Actions
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A Science Framework for Assessing
Threats to Sagebrush Ecosystems
and Greater Sage-grouse and
Prioritizing Conservation and
Restoration Actions
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sapprrwang rangeland firc and for restoring sagebrush landscapes impacted by fire soross the West
Thstiat actiomms whe cnsetand for commerving habitsl for the grester sage- grouse as =ul s other

kel e wpen ey and poonoma: sctrvity, wech s ranching snd recrestson. sasociabed wih the
sagebrah-ueppe ccosynaem o the Greal Basim regon. This offory will Build upeon he enperionoe
wned vacoess of addresuang rengelad fee, snd heoader wilkilond fiee peevonton. sapprevtion snd
pestaration eilors bo date. inchading the Matanal Cobevive Wildlesd Fre Manapement Sarategy.
and crmury improved courdinatson stk kool sme. ribal. snd regsonal offorts (o sddee e Soes
of rargeinnd (e @1 & landscape -level

AN INTEGRATED
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ff‘ Final Report to the Secretary of the Interior

May 2015
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Conservation & Restoration Strategy

Acftion ltem 7b iv

» Guide the development of
scientific information and tools
for prioritizing areas for
management

» |nform options for management
activities across scales

» Provide clear linkages to
existing assessments and plans

» |nform budget prioritization and
adaptive management



Science Framework for the C&R Strategy
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The Science Framework provides a holistic,

science-based foundation for assessing

resource values and threats across scales
in the sagebrush biome



Science Framework Linkages

The Science Framework is linked to several SO
3336 components & multiple working groups

®» Sagebrush ecosystems & sage-grouse
o Invasive species (7bvii)

o Restoration (7b v & vi)

Fire & fuels management and suppression
(71, i, &iii)

» Climate change (new)

» Seed strategy (7 b ix)

» Actionable science plan (7 b viii)

» Monitoring (Crosscut #3)

» Data & geospatial (Crosscut #2)

% Mitigation




GRSG Mitigation Strategy

®» Promote a consistent approach in determining
mitigation requirements across the range of the
species

» Use best available science in prioritizing mitigation
locations at landscape scales

» |nform mitigation strategies at project scales

% The Science Framework can inform these goals by
providing a process, dafta, layers, and models to
help mangers and specialists target areas for
mitigation activities and defermine appropriate
management strategies




The Science Basis — Resilience and Resistance
Two WAFWA Working Groups

!-is% United States Department of Agriculture 2 O ] 4

Using Resistance and Resilience Concepts to Reduce
Impacts of Invasive Annual Grasses and Altered Fire
Regimes on the Sagebrush Ecosystem and Greater
Sage-Grouse: A Strategic Multi-Scale Approach

Jeanne C. Chambers, David A. Pyke, Jeremy D. Maestas, Mike Pellant, Chad S. Boyd, Steven B. Campbell,
Shawn Espinosa, Douglas W. Havlina, Kenneth E. Mayer, and Amarina Wuenschel
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Forest Service Rocky Mountain Research Station General Technical Report RMRS-GTR-326 September 2014

http://www.treesearch.fs.fed.us/pubs/46329

2016

Using Resilience and Resistance Concepts to
Manage Threats to Sagebrush Ecosystems,
Gunnison Sage-Grouse, and Greater Sage-

Grouse in their Eastern Range: A Strategic Multi-
Scale Approach

Jeanne C. Chambers, Jeffrey L. Beck, Steve Campbell, John Carlson,
Thomas J. Christiansen, Karen J. Clause, Jonathan B. Dinkins, Kevin E.
Doherty, Kathleen A. Griffin, Douglas W. Havlina, Kenneth F. Henke, Jacob
D. Hennig, Laurie L. Kurth, Jeremy D. Maestas, Mary Manning, Kenneth E.
Mayer, Brian A. Mealor, Clinfon McCarthy, Marco A. Perea, David A. Pyke

In press




Scope

The Science Framework is being designed fo
address a variety of resources and values

®» Primary emphasis - sagebrush ecosystems and
greater sage-grouse populations

» Subsequent versions -

o Passerines, reptiles, and other species af risk
identified by the WAFWA & FWS Sagebrush
Science Initiative

Greater sage-grouse brood rearing habitat

Big game migratory corridors & seasonal habitat
Riparian areas & cultural values

Other

O O O O




Ecoregions and Management Zones

ilometers

Occupied Range and
Sagebrush Biome
|1 GRSG Occupied Range
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Environmental Differences

Mangement Zones

[ 1]

Wild Fires 2000-2013
Month of Start

12
% Summer Rain

65%
™
- 30%

.
0%




Persistent Ecosystem Threats

\/
%*

Threats to
Sagebrush
Ecosystems

Invasive Annual Grasses
Conifer Expansion

Altered Fire Regimes

Identified in Conservation
Objectives Team Report
(2013)

North Cascades -
98,657 ac

Y

Eastern 3,23
Cascades -
Slopes and
Foothills
1,736,500 ac

and Range
373,595 ac

Canadian
Rockies

Northern 46 ac

" Blue
Mountains

- >2% Cheatgrass cover
- Sage-grouse historic range

\

AZINM azivi @
Plateau  poyntains
,238,826ac 5 254 ac

Downs et al. 2016




Threats to
Sagebrush
Ecosystems

Land Use & Development
Threats

® Cropland Conversion

® Oil and Gas Development

®  Exurban Development

® Improper Livestock Grazing
® Recreation

Climate Change

s Effects on Ecosystems
and Species

150 300
" ommmmw——— wmmmm Kilometers

Northern Basin & Range ™

ny | o
East Cascades, ' i to'Middle Rockies
Northern Basin & Range »

V\’Iyoming Basin,
Middle & Southern Rockies
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Percent Tilled Agriculture
[ Jo0-5

[s5-10

[ 10-20

[ 20-30

I 30-40

I 40 - 50

I 50 - 100

{_____1 Management Zones (MZs)




A Strategic, Multi-Scale Approach

Scale/Area

Data/Tools/Models*

Process

Sagebrush Biome

Sage-Grouse MIZs
and Ecoregions

Local planning
areas

Scale-Dependent/Additive

Vegetation

Soils

Population data and models
Fire and other threat data
Climate change projections

Above +
Assessments & Planning Docs
Regional Data/Models/Tools

Above +
Local Data & Models

Assessments to
prioritize

planning areas

*USFS, NRCS, USGS, BLM, WAFWA, FWS, NGOs, States, efc.



Components of a Strategic,
Multi-Scale Approach

Six Components

1) Develop an understanding of ecosystem resilience and
resistance for the planning region

2) ldentify key habitat indicators

3) Develop management decision matrices

)

)
4) Assess key threats in planning area
5) Delineate focal habitats/areas for management
)

6) Determine the most appropriate management approach

Chambers et al. 2014 GTR-326 & in press




Environmental Gradients
Cold Deserts

Chambers 2005,
Chambers et al. 2007,
Wisdom & Chambers 2009;
Brooks & Chambers 2011;
Condon et al. 2011;
Chambers et al. 2014a,b

Warm-Dry to
Warm-Dry bordering
on Summer Moist

< > Cold-Wet to
Cold- Summer Moist

>
Productivity



Environmental Gradients
West-Central Semiarid
Prairies

Cool/warm season grass
3 Sllver sag,; ‘

Cbol/w

"|,,ng blg/ ‘

Wyoming Big/Silver sage i ___ Silver sagatt
+4Cool Wlth mlnor Wé\l‘m Chambers et al. in press
: season grasses

Warm-Summer Moist € > Cold-Summer Moist

>
Productivity



Relative Resilience & Resistance

> High

Low

Ecological Type

Characteristics

Cold & Moist |Ppt: 15-20+
Typical shrubs: Mountain big sagebrush,
Cryic (all) snowberry, serviceberry, silver sagebrush. Cool
Season bunch grasses

RESILIENCE & RESISTANCE OF ECOLOGICAL TYPES

Resilience and resistance

Resilience — High
Resistance— High

X

& Summer
Moist

iqjd/Ustic

Ppt: 12-22”

Typical shrubs: Mountain big sagebrush,
bitterbrush, snowberry. Cool season grasses
Pifion pine and juniper potential

Resilience — Moderate
high

Resistance — Moderate to
high

/

Cool & Summer
moist to dry

Frigid/Ustic-Aridic

Re ce — Moderate

Ppt-t2-46-

Typical shrubs: Wyoming big sagebrush with basin
big and silver sagebrush in drainages. Cool
season grasses with some warm season grasses

Resistance — Moderate

1 ' er potential

War ummer
moist to dry

Warm & Dry

Mesic/Aridic

Ppt: 10-14"
Typical shrubs: Wyoming big sagebrush, fourwing
saltbush. Cool season grasses with some warm

ric/Ustic-Aridic [season grasses
Pinon pine and juniper potential

Resilience — Mo to
Low

Resistance — Low

Ppt: 5-977
Typical shrubs: Wyoming big sagebrush, salt
desert shrubs. Cool season grasses with some

warm season grasses.

esilience — Moderate to
Low
Resistance — Low




Soil Temperature & Moisture Regimes

150 300
Kilometers

Soil Temperature &
n| Moisture Regimes =

Landscape indicator of
resilience & resistance
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’ ¢ ¢ 4 e : 1 . .
i m % (Cryic/Ustic) (Mesic/Ustic)
Cold and Winter Moist Warm and Winter Moist
CA
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Cool and Summer Moist Warm and Dry
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Cool and Winter Moist 1 GrSG PACs
0 ¢V J—
(Frigid/Xeric) lee——_l Management Zones (MZs)

SURGO - 1:24,000 with gaps
filled with STATSGO -1:250:000
(Maestas et al. 2016)




Resilience & Resistance Classes

\bia Plateau)l

S £Fa G
..,"”s‘v e

Wyomihg Basin, &

300
Kilometers

Soil Temperature &
Moisture Regimes =

Landscape indicator of
resilience & resistance

Resistance and Resilience

I High
[ ] Moderate
B ow

i—____1 Management Zones (MZs)

SURGO - 1:24,000 with gaps
filled with STATSGO -1:250:000
(Campbell & Maestas 2016,
Maestas et al. 2016)




Sage-grouse Breeding Habitat Probabillities

300

Kilometers

Bases Breeding Habitat
on multivariate models —

’
Columbia Plat‘eau}
4 Il

’

» 2010 - 2014 BBD data

o Lt 5
al Semiarid Prairies

TN = (General Habitat
Bl i .

S,/ | = Climate

& » = Landform

= Disturbance

Breeding GrSG Habitat Probabilities
[ ]o-0.01

I 0.01 - 0.25
- Y [ 0.25-0.5
w{ Ll /
) 5 Cs’ﬁ%ral Basin & Rangé:z co N 0.5-0.75
','jwé'étch & Unita Mtns® - =

[ 1GrSGPACs

—____1Management Zones (MZs)

Doherty et al. 2015, in press




Sage-Grouse Habitat Matrix

Probability of Sage-Grouse Breeding Habitat

Low (0.25-0.50) Medium (0.5-0.75) High (>0.75)
Landscape context is Landscape context may -@ndscape contextis
likely limiting - significant be affecting habitat highly suitable - maintain

restoration suitability — improve with and enhan_ce resilience &
may be needed. management. resistance.

e ——

RESTORATION/RECOVERY POTENTIAL HIGH — ——

Native grasses and forbs sufficient for recovery \

Annual invasive risk low; Conifer expansion is a local issue
Seeding success is typically high

/

3oy

RESTORATION/RECOVERY POTENTIAL INTERMEDIATE
Native grasses and forbs usually adequate for recovery
Annual invasive risk moderate; Conifer expansion is a local issue
Treatment success depends on site characteristics

Sagebrush Ecosystem Resilience & Resistance

RESTORATION/RECOVERY POTEN
Native grasses and forbs inadequate f
Annual invasive risk is high

Seeding success depends on site characteristi
May require multiple management int




Sage-Grouse Habitat Matrix

Probability of Sage-Grouse Breeding Habitat

restoration
may be needed.

Low (0.25-0.50)
Landscape context is
likely limiting - significant

High (> 0.75)
Landscape context is
highly suitable - maintain
and enhance resilience &
resistance.

Medium (0.5-0.75)
Landscape context may
be affecting habitat
suitability — improve with
management.

Annual inyasive risk low; C

\ ‘
REST&)RATION/RECOVERY POTENTIAIL HIGH

Natiye grasses and fonbs sufficient for recovery
expansion isfa local issue

ically high

Seeding success i

Sagebrush Ecosystem Resilience & Resistance

N\
RESTORATJION/RECOVERY POTENTIAY, INTERMEDIATE
Native g )r recovery
Annual invas is a local issue
i Treaty teristics
RESTPRATION/REC

Seeding success depends on si

Native grasses and forlis inadequate fe

Annual inva§ive'risk is high
characteristi
May kequire multiple management int

/




Map of GRSG
Habitat Matrix

Areas for targeted
management —

=  First filters — GRSG PACS
developed by States

"= Resilience & Resistance

= Sage-grouse breeding

habitat probabilities
(Doherty et al. 2015)

= Management strategies
can be matched directly to
the Matrix
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Relative Percent of GRSG Population 0 125 250
Low High o —— s s Kilometers

R&R PLUS Breeding t¢ m |/ "
Populations = m R o
s = ".\\ * «’\ “:" ND
Areas for targeted " P mm . N\ %%/\@G
management . e« (\ ﬁWest-G{chz'e‘r)niarid Prairies‘;‘ ‘\)
1 GRSG PACs i : Yﬂ {
—— . N | —1

bemwe—d Management Zones (MZs)

" First filters — GRSG PACS WY B
/

= Resilience & Resistance

3 |

= Breeding bird densities (High

4 ".‘“ { i N %
density = areas with 80% I Ao dalea"‘?ﬁéﬁa%vc

LY Middle & Southern Rockies,
BBD (Doherty et al. 2015)

" Ensures management areas -
1. Support large populations
2. Provide connectivity
3. Are close enough to
breeding centers for
recolonization




Stepping Down to the Land Planning Unif

Management activities based on -

= Resilience & resistance
= Breeding habitat probabilities

= Sage-grouse breeding populations

Dominant threats
Regional risk models

Finer scale data

v + + +

Regional/local expertise




Southwestern WY — Oll & Gas Development

o 30 60 9
e wm—— Kilometers
Wyoming Basin, @
Middle & Southern Rockies
Mz-ll

Pinedale

Rock Springs

b

Soil Temperature and Moisture Regimes N Surface Land Management
Cold and Moist Cool and Dry <% Bureau of Indian Affairs
(Cryic/Udic) (Frigid/Aridic) Bureau of Land Management
Cold and Summer Moist Warm and Summer Moist Bureau of Reclamation
(Cryic/Ustic) — (Mesic/Ustic)

¥ Forest Service
Cold and Winter Moist Warm and Winter Moist ) )
(Cryic/Xeric) L (Mesic/Xeric) National Park Service
Cool and Summer Moist Warm and Dry D Private Lands
(Frigid/Ustic) W (Mesic/Aridic) ctitaliands
Cool and Winter Moist GRSG PACs I GRSG PACs
o (Frigid/Xeric)

Physical Setting and Land Ownership
®* Cold and moist (high R&R) to warm and dry bordering on summer moist (Low R&R)
* BLM, State, Private, BIA



Sou’rhwes’rem WY — Ol & Gas Developmen’r
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Oil & Gas development, R&R, and BBD

®* Active oil and gas development
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® Large parts of the area have high BBD with moderate to low R&R in and

adjacent to oil wells



Southwestern WY — Oll & Gas Development

Management strategies -

A. Avoid development & transportation
corridors in areas with high pops

B. Use Early Detection & Rapid Response
for invasive plants

C. Improve grazing management,
especially in lower R&R areas

D. Use best restoration practices (weed-
free seed, etc.)




Northeast Nevada — Invasives, Fire, Conifers

Northern Basin & Range

MZ-1lI

-~
-
-
~
~

—_—_
-

-~
~—
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-~
-
-~
-~

MZ-IvV

o7 Central Basin & Range uT
A, USES, MOAA ‘_3 ces. Esil USGS. NOAA
Soil Temperature and Moisture Regimes 5 Surface Land Management .
B ol and Moist M ol and Dry AR Bureau of Indian Affairs AN
(Cryic/Udic) (Frigid/Aridic) Bureau of Land Management W+ rE
B Cold and Winter Moist BB warm and Winter Moist Bureau of Reclamation £3
(Cryic/Xeric) (Mesic/Xeric) Forest Service
B o0l and Winter Moist N \Warm and Dry National Park Service
(Frigid/Xeric) (Mesic/Aridic) €7 brivatatands
I;I REED A State Lands
i1~ - ' Management Zones (MZs) [ GRSG PACs
I -~ Management Zones (MZs)

Physical Setting and Land Ownership
®* Cold and moist (high R&R) to warm and dry (Low R&R)
®* BLM, Forest Service, State, Private



neast Nevada — Invasives, Fire, Conifers
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Central Basin & Range

MZ-IV

Source.' Esri; USGS, NOAA

Northern Basin'&
-

Mz-1ll

Central Basin & Range
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/ Source,' Esri, USGS, NOAA

Percent
Cheatgrass Cover (A)

<2
C2-5
B s- 10
I 10-15
B 15- 100

0 20 40
I s Kilometers

Fire Perimeters (B)

I 1984 - 1990
I 1991 - 1997
N 1998 - 2003
I 2004 - 2009
I 2010- 2014

|:| GRSG PACs

|_ - ' Management Zones (MZs)

Percent
Canopy Cover
Per Acre (C)

<1
-4
[s5-10
I 11-20
B 21 -50

Boyte et al. 2015

MTBS 2014

Fallkowski et al. in press




Northeast Nevada — Invasives, Fire, Conifers
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Persistent Ecosystem Threats, R&R, and BBD
* Areas within the PACs with high breeding bird densities

occur over a broad range of R&R



Northeast Nevada — Invasives, Fire, Conifers

Management strategies -

A. Strategic fire suppression and fuels
management

B. Targeted tree removal in Phase | and Il
expansion areas

C. Post-fire rehabilitation that promotes
native perennial grasses & forbs

D. Livestock management that helps
maintain native perennial herbs




A Field Guide for Selecting the Most s
Appropriate Treatment in Sagebrush and

Pifon-Juniper Ecosystems f i

in the Great Basin I n orm qil o n A Field Guide for Rapid Assessment of Post-Wildfire
& T I f Recovery Potential in Sagebrush and Pifion-Juniper

ioMet Evaluating Resilience to Disturbance and Resistance to Invasive OOISs Tor Ecosysleniaiinitng Sieal Basin

?"e';“li”‘rml‘” Annual Grasses, and Predicting Vegetation Response Evaluating Resilience to Disturbance and Resistance to Invasive

Mq n q g ers Annual Grasses and Predicting Vegetation Response

Richard F. Miller, Jeanne C. Chambers, and Mike Pellant

Richard F. Miller, Jeanne C. Chambers, and Mike Pellant

Warm and dry
Wyoming big
sagebrush—
Invaded State

o el G
SCORE SHEET FOR RATING RESILIENCE TO DISTURBANCE AND RESISTANCE TO INVASIVE
ANNUAL GRASSES IN THE GREAT BASIN

cool ana arf ECOlOgical Site or Type Name: PLOT SCOREt
moUntaln B! (Sample two to five
sagebrush-] N
Reference staty JoAreq: UTMs: plots per ecological [
(Use ecological site descriptions or guidelines for the MLRA with field assessmnt to site depending on size
complete and variability of
score sheet.) area.)
SITE CHARACTERISTICS | SCORE FOR VARIABLE 1 | 2 | 3 | 4 | 5
Temperature (Soil temperature regime + Species or subspecies of sagebrush) o Tocrrical Report iy 20ts

1=hot-mesic, 2=warm-mesic, 3=cool-mesic,
or cool-cryic (resilience is low but

Soil temperature regime resistance is high), 4=warm-frigid, 5=cool-

frigid, 6=warm-cryic
1=Wyoming, low, black, or Lahontan;
2=basin, Bonneville, or xeric; 3=mountain

Species or subspecies of sagebrush

A. Temperature Score =

Moisture (Precipitation + Soil texture + Soil depth)
Precipitation in inches (in) 1=<10, 2=10-12, 3=12-14, 4=>14
1=clay, sand, or silt; 2=silty, sandy, or clay
loams; 3=loam
0=very shallow (<10), 1=shallow (10-20),
3=moderately deep to deep (>20)

Soil texture

Soil depth ininches (in)

B. Moisture Score =
Temperature Score (A)+ Moisture Score (B)
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Information

Prepared in cooperation with U.S. Joint Fire Science Program and National Interagency Ta pping Soil Su rvey Information for

Fire Center, B f Land M. , G Northern Land: C ion, and A

Wl Ao i T & Tools for Rapid Assessment of Sagebrush

Restoration Handbook for Sagebrush Steppe Ecosystems Mq nagers Ecosystem Resilience and Resistance

with Emphasis on Greater Sage_Grouse Habitat_ :}rc':earl«;m; “Dn.im::estas, Steven B. C: bell, Jeanne C. Chamb: Mike Pellant, and

Part 1. Concepts for Understanding and Applying Restoration oo, e chesgns (o
On the Ground 9

d resistance conceps help managers
+ Emerging applications of ecosystem resflience and  beffer understand key drivers of ecosystem change, identify

in relaive tisks of crossing thresholds fo undesired stutes, and
allow managers fo befter prodict and miigate AN appropiate masgement actions o promore desired
impacis of wildfire and invasive annual grasses. ccosystem trajectorics.

Prepared in cooperation with U.S. Joint Fire Science Program and National Interagency (]
Fire Center, Bureau of Land Management, Great Northern Landscape Conservation, and G t B .
Westem Association of Fish and Wildlife Agencies rea aSI n FaCtSheet Sel’les 201 6
. nformation and tools to conserve and restore Great Basin ecosystem
Restoration Handbook for Sagebrush Steppe Ecosystems Flomatoy AR TSR

with Emphasis on Greater Sage-Grouse Habitat—
Part 2. Landscape Level Restoration Decisions

Cir

us
us

Circular 1418

Edited by Jeanne C. Chambers

U.S. Department of the Interior
U.S. Geological Survey



Geospatial Portal and Decision Tools

=3 " Landscape Ap’pro ;

-{ Data, Maps, and Models from BLM's Landscape Approach Initiatives

Home Search All Browse All AlM FIAT Greater Sage-Grouse REAs Secretarial Order 3336 How To

Home

The BLM's Landscape Approach Data Portal is @ one-stop source for geospatial data, maps, models and
reports produced by BLM's landscape imitiatives including the:

s Agsessment, Inventory & Monitoring (AIM) strategy

« Fire & Invasives Assessment (FIAT) program

s Greater Sage-Grouse (GRSG)

s Rapid Ecoregional Assessments (REAs)

« Secretarial Order 3336, Integrated Ranageland Fire Management Strategy (503336).

To learn more about each initiative and the products that are available for them, click on the images to the

right or the tabs above. You can find products from all of these initiatives by using the Search or Browse tabs
above.

On the Search page, enter any keyword(s) in the Text box or search by:

« Initiative — such as AIM, FIAT, REA, or sage-grouse
» Subject — such as sage-grouss, soils, intactness
s Place — such as CO, Northern Great Basin,

You can conduct advanced searches on the Search page such as filtering by content type (e.a., data, map,
model) or geoaraphic extent. You can even search other data portals simultaneously, including USGS Science

On the Browse page, simply click each header to expand the various categories. For example, yvou can browse
by Cantent Type (data, maps, models) ar a specific REA (e.a0., Colorado Plateau REA).

hitp://www.landscape.blm.gov/geoportal/



Integrated Rangeland Fire
Management Strategy
Geospatial Framework
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Cross-Cutting Action ltem #2

e Develop and share a geospatial tool that
highlights areas of concern and priority
habitats in the Great Basin, including within

lority greater sage-grouse habitat,

particularly in areas idenfified using the FIAT.

e This tool will provide a common framework
and common terminology to support the
Implementation of the Order.



Integrating Organizations through
a Geospatial Framework

e Single landing page to numerous
authoritative data sources

e Curated content

e FEasy visualization and access

e Assistance to partners




Primary Building Blocks

e BILM Landscape Approach Data Portal
 Landscape focused data

 BLM Managed
« hittp://www.landscape.blm.gov/geoportal/

e USGS ScienceBase
- Data from project to landscape
« Allows verified partners
 Open Platform
* hitps://www.sciencebase.gov/




eospatial Framework Interface

Data, Maps, and models from BLMS Landscape Approach Initiatives

H zam Saarnch All Browsa Al Al FAT o REAx wtarial Dnder How Ta

? EUSGS |ntegrated Rangeland Fire Management Strategy Geospatial Framework (Secretarial Order 3336)

The Integrated Rangeland Fire Management Strategy (the Strateg
healthy sagehrush-steppe eoosystem, and to addness impartant public safety, ecanamic, cultural, and socdial conczms. The Strah 5 intended to improve the
effickency and afficacy of actions to better prevent and suppress rangeland fine, and imaroy ta tare fire-impacted landscapes. =n tification ot

g oo p atially-mop kot management strateg bes will further afforts to consenve impartant greater sage-grouss habitats by lmiting the likelihood of habitat kss due ta
fire and tangeting managjement strategies to improve resilienoe. Goospatial tools and enhanced data shaning can provide a comman framesark to suppart the
mplementation of the Strateqy.
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Geospatial Framework Interface

Al FlAT Groater S ge-Gnou e REAz Sacretarial Order 3336

The Integrated Rangeland Fire Management Strategy (the Strategy) ot in motian Sctians 0 enhanos the protsctian,
Ns=anYy 550NN -50Sppe oo MpOrtanT @uiies
=i SNy and STTeSEy Of BCTIn angekand
Qs p Aty -mn T maan g SmeEn

firz and targeting mManaJSmeEnt Shraneg ke

mipl=mentation of the Strategy.

OONSErvatian, /Aand nes

asystem, and to address

B Pl soanomes, cultural, and sockal conosrns. T

=, and bmproes ot

This data partal provides acosss to data layers, map viesers, and analytical toals to suppart the Strat
dewEiapsd through an inhensg&n callybarathve process, and includes intarmatian fram 2L,
ans Pnowedod wia MWBDES O (JlOne

=3334" an the

. This cataleg of data s s 3 Curated
and other partners., Antarmatian in th
OUTNONTITNE J4T8 S0UnDSS. LSS ThNe SSanchn 0o ©0 The regnt Do §/nd O&0a and nEsou

rch Al ar Browses sted above.

Caligary

CE == llo]

Joail.

Foatlpnd
Mnraspe
Fored ol umaryg & iyl
ar Brawese, oy |
Pz
Cily

S mcram prin|

San Franonen

Lag Wagm

¥ =UsGs (¥

Secretarial Order 3336

o] Downloadable Data
5

et Liwe Map Services

T—T Documents

Conservation & Restoration Strategy

8 Downloadable Data
5

=t Live Map Services

T—T Documents

Find data using a keyword search

MM S Gronmm Lewsafdors [ SGLH
Lean Argeles | R . - - = {
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Geospatial Framework Interface

Landscape Appro:e

Data, Maps, and Models from BLM's Landscape Approach Initiatives

Search All Browse All

AlM

FIAT

Search

Text: JsPartOf.S03336

Example: nwp AND sage grouse

FILTER CONTENT TYPE
| Downloadable Data v |

Advanced Search Clear

2] Records shown from: This Site
Click bere to select dilferent site or configure search.

WHERE
® Anywhere © Intersecting () Fully within

a

NORTH
{ERICA

-

D}
wn

1
|

Greater Sage-Grouse REAs Secretarial Order 3336 How To

T8 Downloadable Data T Document e Model g Live Map Service x’ Static Map

Results 1-10 of 105 record(s) E] a ﬁ ﬁ E E

) Expand results Zoom To Results Zoom To Searched Area
8 Annual Herbaceous Percent - Provisional Remote Sensing Shrub/Grass NLCD Products for the Great Basin

Z8 Bare Ground Percent - Provisional Remote Sensing Shrub/Grass NLCD Products for the Great Basin

“8 Big Sagebrush Percent - Provisional Remote Sensing Shrub/Grass NLCD Products for the Great Basin
8 BLM FIAT Assessment Areas 2015 Polygon

78 BLM FIAT Central Oregon Sagebrush Habitat at Risk of Conifer Expansion 2015 Integer Raster
Z8 BLM FIAT ESR Priority Areas 2015 Polygon

Z8 BLM FIAT Fire Operations Priority Areas Polygon

8 BLM FIAT Northern Great Basin Sagebrush Habitat at Risk of Conifer Expansion 2015 Integer Raster

Z8 BLM FIAT Potential Ecosystem Resilience and Resistance in Sagebrush Habitat 2015 Integer Raster

T8 BLM FIAT Potential Treatment Areas Polygon

This portal was built using Geoportal Server 1.2.5 as part of the broader BLM ArcGIS for Server program. Please read the pages describing our Disclaimer and Privacy or Contact Us.




Geospatial Framework Interface

Al FlAT Groater S ge-Gnou e REAz Sacretarial Order 3336

The Integrated Rangeland Fire Management Strategy (the Strategy) ot in motian Sctians 0 enhanos the protsctian,
Ns=anYy 550NN -50Sppe oo MpOrtanT @uiies
=i SNy and STTeSEy Of BCTIn angekand
Qs p Aty -mn T maan g SmeEn

firz and targeting mManaJSmeEnt Shraneg ke

mipl=mentation of the Strategy.

OONSErvatian, /Aand nes

asystem, and to address

B Pl soanomes, cultural, and sockal conosrns. T

=, and bmproes ot

This data partal provides acosss to data layers, map viesers, and analytical toals to suppart the Strat
dewEiapsd through an inhensg&n callybarathve process, and includes intarmatian fram 2L,
ans Pnowedod wia MWBDES O (JlOne

=3334" an the

. This cataleg of data s s 3 Curated
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CE == llo]

Joail.
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Secretarial Order 3336

o] Downloadable Data
5

et Liwe Map Services

T—T Documents

Conservation & Restoration Strategy

8 Downloadable Data
5

=t Live Map Services

T—T Documents

Find data using a keyword search

MM S Gronmm Lewsafdors [ SGLH
Lean Argeles | R . - - = {
] 51495 115574 Cagress o, )54, USES | Bu i = E i

T |




Geospatial Framework Interface

Landscape Appro

Data, Maps, and Models from BLM's Landscape Approach Initiatives

Search All Browse All AlIM FIAT Greater Sage-Grouse Secretarial Order 3336

Search

Text: isPartOr.S03336-CRS

Example: nwp AND sage grouse

8 Downloadable Data ' Document e Model ;!, Live Map Service \' Static Map

Results 1-10 of 36 record(s) E] E E E E

) Expand results Zoom To Results Zoom To Searched Area
78 BLM GRSG Westwide Habitat Disturbance Threat of Oil and Gas Wells 2016 Raster

FILTER CONTENT TYPE
| Downloadable Data v |

Advanced Search Clear "8 Ecoregions of North America
B Rerde o oA ie o & GeoMAC Downloadable Fire Perimeters
Click here to select different site or configure search. 8 Greater Sage-Grouse 2015 USFWS Status Review Management Zones
R 8 Greater Sage-Grouse 2015 USFWS Status Review PACs
@ Anywhere @ Intersecting @ Fully within & GRSG Breeding Habitat Probabilities within R&R Classes Raster
"8 GRSG Breeding Habitat Probability Raster
:,_ A raster dataset representing the probability of the surrounding landscape (6.4km radius) supporting a greater sage-grouse lek.This dataset

was made by mosaicking the probability of GRSG habitat layers (citation) and classifying them into unsuitable (0.01...
= Open Preview Details Metadata ZoomTo

1 "8 GRSG Relative High and Low Densities within R&R Classes Raster
r‘";, . : . 78 GRSG Relative Percent of Population Raster
T ™
RICA 78 Index of Relative Ecosystem Resilience and Resistance across Sage-Grouse Management Zones

See results through REST API: GEORSS ATOM HTML FRAGMENT KML JSON CSV

.
=.

|

D
V3
-

This portal was built using Geoportal Server 1.2.5 as part of the broader BLM ArcGIS for Server program. Please read the pages describing our Disclaimer and Privacy or Contact Us.




Geospatial Framework Interface

Landscape Appro

Data, Maps, and Models from BLM's Landscape Approach Initiatives

Search All Browse All Greater Sage-Grouse REAs Secretarial Order 3336
Search
Text: {isPartOﬁSOB336-CRS | Searct 8 Downloadable Data ' Document ™ nodel ;Q Live Map Service %/ Static Map
xample: nwp AND sar S
Sampe v/ age.ahe Results 1-10 of 36 record(s) Izl E E ﬁ ﬁ
F::')‘TER fo:T;:ngY:aE ) Expand results Zoom To Results Zoom To Searched Area
n v
| Bownloadable Da | 78 BLM GRSG Westwide Habitat Disturbance Threat of Oil and Gas Wells 2016 Raster
Advanced Search Clear "8 Ecoregions of North America
B Rerde o oA ie o & GeoMAC Downloadable Fire Perimeters
Click here to select different site or configure search. 8 Greater Sage-Grouse 2015 USFWS Status Review Management Zones
R 8 Greater Sage-Grouse 2015 USFWS Status Review PACs
@ Anywhere @ Intersecting @ Fully within & GRSG Breeding Habitat Probabilities within R&R Classes Raster
ing Habitat Probabili aster
"8 GRSG Breeding Habitat Probability Rast
e A raster dataset representing the probability of the surrounding landscape (6.4km radius) supporting a greater sage-grouse lek.This datgeet
»/ was made by mosaicking the probability of GRSG habitat layers (citation) and classifying them into unsuitable (0.01...
S Open Preview Details Metadata ZoomTo

L : - "8 GRSG Relative Percent of Population Raster

RICA 78 Index of Relative Ecosystem Resilience and Resistance across Sage-Grouse Management Zones
¥ See results through REST API: GEORSS ATOM HTML FRAGMENT KML JSON CSV

This portal was built using Geoportal Server 1.2.5 as part of the broader BLM ArcGIS for Server program. Please read the pages describing our Disclaimer and Privacy or Contact Us.




Geospatial Framework Interface

USGS

science for a changing world

ceBase-Catalog  Communities

Help -

GRSG Breeding Habitat Probability Raster

Dates

Publication Date :
Time Period :

Citation
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eospatial Framework Interface

Graatar Sage-Lrois o REAZ

? ZUSGS Integrated Raneeland Fire Management Strategy Geospatial Framework (Secretarial Order 3336)
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Geospatial Framework Interface

Groater Sage-Grow e REAg Secratarial Order 3336 Howr
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Geospatial Framework Interface

ﬁ?? < USGS @ Sagebrush Assessment & Geospatial Evaluation (SAGE) Data Viewer

Calgary

- Legend

Regina
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Management Areas
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Toolbox

e Visualization

e Decision Support

e Support for large-scale assessment and
prioritization

e Assist with regional and project level planning

Sage-Grouse Local and
Sagebrush MZs and site planning
biome ecoregions areas
i j/

[N, Sp— L .
- MY A




Example Tool

Wyoming Basin REA Primary Map Layers
Project Screening Tool Objectives

How to use the Project Screening Tool

About the Analysis and Results

Collapse Layers
# - Boundaries
[]counties
[ states
#[]wyoming Basin Rapid Ecoregional Assessment
+ Terrestrial Ecological Communities
+ Plants

- Wildlife habitat

|+ Ownership

Adjust Opacity
Low High
‘ »
5 Collapse Layers
+ Development Footprint
# - Terrestrial Development Index
Wo- 1%
M:- 3o
[J3- 5%
s - 100%
+ Fire Occurrence from 1980 - 2012
.+ Conservation Potential

Adjust Opacity
Low High

Collapse Layers
¥ - National Roads Map
World Transportation

Adjust Opacity

@ Full Extent

#, Prev Extent

#| Next Extent

id Ec d ent for e in
Project sercening 1001 | G15 pata | web tinks | recdvack

| & Draw

@ clear

@ submit | [ Import Shapefile | /- Download Results as PDF % Download Results as CSV

Double-click to
complete




Example Tool

oregion

nd gement’s Rap C 11 r the W) i
0 e e ) s

@ Full Extent #, prev Extent ¥ Next Extent | /¥ Draw D Clear

ESIRE e 4

© submit | [ Import Shapefile | /- Download Results as PDF % Download Results as CSV

Wyoming Basin REA Primary Map Layers

(R
O %

Project Screening Tool Objectives

How to use the Project Screening Tool

-

About the Analysis and Results

Collapse Layers
¥ - Boundaries
[]counties
[)states
A DWyomIng Basin Rapid Ecoregional Assessmel
¥ - Terrestrial Ecological Communities
¥ [[]sagebrush steppe
¢ [l Desert shrublands
¢/ [C]Foothill shrublands and woodlands
4 .Montane/subalpine forest and alpine zones

e ‘//-_- o - e E

o b o
- g _\ﬁ Analysis Results
£y

% Q@ Terrestrial Land Terrestrial Ecological | Plants and Fire Conservation
; Development Index = Ownership/Jurisdiction Communities Wildlife | Occurrence Potential

v
) pz:::m Submitted Wyoming Basin Hover mouse over a bar in the graph to display additional details.
- wildlife habitat Project (4,551 Ecoregion
- Ownership acres) (44,083,876 acres)
Terrestrial Area -
Adjust Opacity Dev Index Percent (ac) Percent  Area (ac) g -
Low High o
: e Wo-1% 14| 638 2012,643,674 E
Collapse Layers §
- Development Footprint Mi1-3% 331,490 39 17,329,883 g 204
¥ - Terrestrial Development Index -
Wo-1 3-5% 391,772 10| 4,278,923 =]
1-3% e
5,_ o HW5-100% 14| 650 22| 9,825,969 @
s - 100% T 10
+ Fire Occurrence from 1980 - 2012 Q
* Conservation Potential Terrestrial Development Index scores are
based on the total percent area of surface
Adjust Opacity disturbance within a 16 km? 0 ' T
Low High

moving window (3954 ac).

Termestrial Development Index




Geospatial Portal and Decision Tools

=3 " Landscape Ap’pro ;

-{ Data, Maps, and Models from BLM's Landscape Approach Initiatives

Home Search All Browse All AlM FIAT Greater Sage-Grouse REAs Secretarial Order 3336 How To

Home

The BLM's Landscape Approach Data Portal is @ one-stop source for geospatial data, maps, models and
reports produced by BLM's landscape imitiatives including the:

s Agsessment, Inventory & Monitoring (AIM) strategy

« Fire & Invasives Assessment (FIAT) program

s Greater Sage-Grouse (GRSG)

s Rapid Ecoregional Assessments (REAs)

« Secretarial Order 3336, Integrated Ranageland Fire Management Strategy (503336).

To learn more about each initiative and the products that are available for them, click on the images to the

right or the tabs above. You can find products from all of these initiatives by using the Search or Browse tabs
above.

On the Search page, enter any keyword(s) in the Text box or search by:

« Initiative — such as AIM, FIAT, REA, or sage-grouse
» Subject — such as sage-grouss, soils, intactness
s Place — such as CO, Northern Great Basin,

You can conduct advanced searches on the Search page such as filtering by content type (e.a., data, map,
model) or geoaraphic extent. You can even search other data portals simultaneously, including USGS Science

On the Browse page, simply click each header to expand the various categories. For example, yvou can browse
by Cantent Type (data, maps, models) ar a specific REA (e.a0., Colorado Plateau REA).

hitp://www.landscape.blm.gov/geoportal/



Implementation of Approach —
BLM |dentfified Priority Habitat Areas & Funding Allocation
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Implementation of Approach —
FS Fire and Invasive Assessments in R1/R2/R4

Prioritization uses a risk analysis and a scoring process

= Uses arisk based approach — includes fire risk

odels and invasive annual grass models in

addition to R&R, sagebrush cover, and conifer

cover

= |ncludes all sage-grouse habit regardless of
designation

= Conducted on individual Forest basis



Science Framework Timeline

Science Framework Version | and provisional data
layers available

/122
hitp://www.treesearch.fs.fed.us/pubs/52275
Science Data available through Geospatial Framework
+ Portal //22
Eastern Range GTR published 10/30
WAFWA/BLM Conservation and Restoration Workshop Nov 1-3

Science Framework GIR, in press 12/16



Science Framework Team

Part 1 — Science Approach and Applications
(Jeanne Chambers, Lead)

Jeanne C. Chambers, Jeffrey L. Beck, Steve Campbell,
John Carlson, Thomas J. Christiansen, Karen J. Clause,
Michele R. Crist, Jonathan B. Dinkins, Kevin E. Doherty, .. :

Shawn Espinosa, Kathleen A. Griffin, Steven E. Hanser, ML TATIeenl, FENE
Douglas W. Havlina, Kenneth F. Henke, Jacob D.
Hennig, Laurie L. Kurth, Jeremy D. Maestas, Mary

Weisberg and about
60 science and

Manning, Kenneth E. Mayer, Brian A. Mealor, Clinton m;r:ggeerzzenf
McCarthy, Mike Pellant, Marco A. Pereq, Karen L. reviev\?ers Y

Prentice, David A. Pyke, Lief A. Wiechman, and
Amarina Wuenschel



Science Framework Team

Part 2 - Management Sections
(Karen Prentice, Lead)

Jeanne Chambers, Louisa Evers, and

Climate Change Linda Joyce

Fire Michele Crist and Doug Havlina
. Lindy Garner, Ken Mayer, and Mike
Invasives 1.
lelmini
seed Strategy Fred Edwards, Francis Kilkenny, and Sarah
Kulpa
Monitoring Dave Pyke and Lief Weichman

Mitigation Leigh Espy



Science Framework - Discussion




A Science Framework for Assessing
Threats to Sagebrush Ecosystems and
Greater Sage-grouse and Prioritizing
Conservation and Restoration Actions

Jeanne Chambers, chambers@fs.fed.us

Steve Hanser, shanser@usqgs.qov

A recording of today’s webinar and slides from the presentation will
be available at www.GreatBasinLCC.org.

For more information on the Great Basin LCC contact: Rick
Kearney, Coordinator, rkearney@blm.gov, (775) 861-6556.

Let us know what you thought of today’s webinar!

Please take our two minute survey when you log off.


mailto:jchambers@fs.fed.us
mailto:shanser@usgs.gov

