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Intermountain West Rangelands & 
Mojave Desert Sky Islands Fire Learning Network

Explain the choice of priority landscapes
Demonstrate effective process for 
setting priorities, developing project 
proposal, and documentation for NEPA
Discuss simple facts about the Mojave 
Desert

Presentation Goals



Mission Statement

The mission of The Nature Conservancy is 
to preserve the plants, animals and natural 
communities that represent the diversity 

of life on Earth by protecting the lands and 
waters they need to survive 



For 21 priority landscapes:

Nearly all major ecological 
systems per ecoregion
represented;
50% of imperiled and rare 
species captured;
Choice of landscapes not 
set in stone  (example, #6)

Where TNC Works in Nevada
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Which ecological systems and where to act?
Fire Regime Condition Mapping

Why and how to improve ecological 
systems? Where to treat first?

TNC’s Conservation Action Planning (CAP)

Will strategies work? 
Modeling of management actions

Raft River Mountains, UT. Credit: Elaine York 

Enhanced Conservation Action Planning
Honed under TNC’s Fire Learning Network



Bodie Hills
~ 192,000 acres

Only landscape where 
partners requested all 

three steps of 
enhanced CAP

An Example

Mono
Lake



Bodie Hills- Mono Lake Basin, CA



Project History: 
2007-2008



Spring-Summer 2007
Fire Regime Condition Class mapping: Remote sensing & 
field surveys

Fall 2007 – Spring 2008
Five CAP and modeling workshops
One partner field trip

Summer 2008
Non-spatial and spatial modeling of management scenarios

Fall 2008
Report delivery
Town hall meeting in Lee Vining

Project History



Biophysical Settings (BpS)
Natural Range of Variability 

Fire Regime Condition
Fire Regime Condition Class

Definitions



Recurring groups of biological communities that 
co-occur on landscapes
10s – 1000s of ha; persist for 50+ years
Found in similar physical environments 
Influenced by similar dynamic ecological 
processes (e.g., fire, flooding)
Defined in part by the combination of plant 
communities and abiotic factors

Definition: Biophysical Settings (BpS)



The distribution of vegetation development 
classes per Biophysical Settings (potential 
vegetation type) in the pre-settlement or 
naturally functioning landscape.

Natural Range of Variability (NRV)

Example: Blackbrush LANDFIRE Model
Early development Late development

5% 95%

120 yrs 
after fire

NRV



The departure (dissimilarity from 0 – 100%) of 
current vegetation and fire regime conditions 

from the natural range of variability

Fire Regime Condition



Fire Regime Condition Classes
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Condition Class 1
Low Departure 

low risk to 
ecosystem integrity 

Condition Class 2

mod risk to
ecosystem integrity

Condition Class 3
High Departure

Condition Class 3
High Departure

high risk to
ecosystem integrity

Moderate Departure Note: FRCC is 
required to 
obtain funding 
from  NFPORS 
(National Fire 
Plan Operations & 
Reporting 
System)



Back to assessment process…

Conservation Action Planning



Six-Step Process

Identification 
of issues and 
key questions

Description of 
current 

conditions

Description of 
reference 
conditions

Synthesis and 
interpretation 
of information

Recommendations

Characterization 
of watershed

TNC Process
Identify focal ecosystem targets

Determine key attributes required for 
each ecosystem’s health

Determine critical threats to each 
ecosystem

Develop and prioritize strategies to 
abate critical threats and restore the 
health of the ecosystems (targets)

Identify projects that implement goals 
of the Great Basin Restoration Initiative

Six-Step Process TNC Process

Federal Guide for Watershed Analysis (USFS)
and Conservation Action Planning (CAP)



Conservation 
Action 
Planning

An 
Iterative, 
Adaptive 
Process

Determine Conservation Targets
(ecosystems, species, other resources)

Assess Their Viability
(key ecological attributes & indicators)

Assess Future Threats
(stresses & sources)

Develop Conservation Strategies             
(objectives & strategic actions)

Implement and Measure Success
(monitoring program)            

Conservation Action Planning

Develop 
Proposed 

Action/NEPA



15 Biophysical Settings
= Conservation Targets 



Conservation 
Action 
Planning

An 
Iterative, 
Adaptive 
Process

Determine Conservation Targets
(ecosystems, species, other resources)

Assess Their Viability
(key ecological attributes & indicators)

Assess Future Threats
(stresses & sources)

Develop Conservation Strategies             
(objectives & strategic actions)

Implement and Measure Success
(monitoring program)            

Conservation Action Planning



BLM partners decided:

Viability of ecological systems, and 
their nested species, was best 
represented by Fire Regime 
Condition
Fire Regime Condition is a good 
measure of ecological departure

Viability



Current Condition and 
Ecological Departure

Detailed tables show which succession stages are 
“out of whack”

5%45%Class E – Late Development, Closed
Conifers are dominant; conifer cover is 31 – 80%.

20%

10%

10%

10%

5%

Actual % 
in Class

-Class U – Uncharacteristic

10%Class D – Late Development, Open
Conifers are the upper lifeform; conifer cover is 10- 30%.

15%
Class C – Mid Development, Closed
Shrubs are dominant with canopy cover of 31-50%. Herbaceous cover is 
typically <50%. Conifer sapling cover is <10%.

50%Class B – Mid Development, Open
Mountain big sagebrush cover up to 30%; herbaceous cover typically >50%.

20%Class A – Early Development, Open
Herbaceous vegetation is dominant; shrub cover is 0 to 10%. 

NRV % in 
ClassVegetation Classes

Fire Regime Condition = Ecological Departure



2
3

1 Very 
Good

Poor

FRCC
Local Remote Sensing Effort

80% of area is mountain big sagebrush: FRCC 3

Viability



Current Ecological Condition
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33%
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29%
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High 
Risk 

Classes

3Wyoming Big Sagebrush 

2Wet Meadow

1Tobaccobrush

1Pinyon-Juniper Woodland

2Mountain Shrub

1Mountain Mahogany Woodland

1Montane-Subalpine Riparian

3Montane Sagebrush Steppe

2Low Sagebrush

2Juniper Savanna

3Basin Wildrye – Big Sagebrush

2Aspen

1Alpine

FRCCEcological System

FRCC by Ecological Systems



Conservation 
Action 
Planning

An 
Iterative, 
Adaptive 
Process

Determine Conservation Targets
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Assess Their Viability
(key ecological attributes & indicators)

Assess Future Threats
(stresses & sources)
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Conservation Action Planning



Current Ecological Condition
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2Wet Meadow
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FRCCEcological System

Future Threats
Analysis:

Partners identified 
the increase area of 
High Risk Classes 
High Risk Classes are:

Non-native species 
dominated
Very expensive to 
fix, or
Direct pathway to 
above

Future increase of 
threats is quantified 
by modeling



Age 1-11
Age 12-49 Age >50 Age 71-114

Age >115

Increasing time since fire
Reference

classes

Uncharacteristic
classes

Modeling & 
Anatomy of Montane Sagebrush I



Reference
classes

Uncharacteristic
classes

Tree 
Encroached

Shrub-
Annual Grass-

Perennial Grass Depleted
SagebrushShrub-

Annual Grass-

Annual
Grassland

Early Shrub

Modeling & 
Anatomy of Montane Sagebrush II



Succession Pathway
(green, side of box)

Disturbance 
Transition

(top or 
bottom
of box)

Modeling & 
Anatomy of Montane Sagebrush III



Select Systems for Restoration

X

X

X

X

31%
X

X
X

Future 
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High
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X

High Risk 
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Now

3Wyoming Big Sagebrush 

2Wet Meadow

1Tobaccobrush

1Pinyon-Juniper Woodland

2Mountain Shrub

1Mountain Mahogany Woodland

1Montane-Subalpine Riparian

3Montane Sagebrush Steppe

2Low Sagebrush

2Juniper Savanna

3Basin Wildrye – Big Sagebrush

2Aspen

1Alpine

FRCCEcological System

Future High Risk Classes

An example:
3% increase
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• Each objective is designed to
– Abate a critical threat and/or…
– Enhance the viability of a target

• What is achieved – a measurable outcome 
that defines success and how you do it

Conservation Strategies



Conservation Strategy: Example



Current Condition and 
Ecological Departure

5%45%Class E – Late Development, Closed
Conifers are dominant; conifer cover is 316 – 80%.

20%

10%

10%

10%

5%

Actual % 
in Class

-Class U – Uncharacteristic

10%Class D – Late Development, Open
Conifers are the upper lifeform; conifer cover is 10- 30%.

15%
Class C – Mid Development, Closed
Shrubs are dominant with canopy cover of 31-50%. Herbaceous cover is 
typically <50%. Conifer sapling cover is <10%.

50%Class B – Mid Development, Open
Mountain big sagebrush cover up to 30%; herbaceous cover typically >50%.

20%Class A – Early Development, Open
Herbaceous vegetation is dominant; shrub cover is 0 to 10%. 

NRV % in 
ClassVegetation Classes

Strategy Development
Calculating Area to Change I

Area change data was first obtained from FRCC Mapping Tool, 
then adjusted to reflect management constraints —

a static approach



Current Condition and 
Ecological Departure

Strategy Development
Calculating Area to Change II

Area treated data were finally modeled and tested: 
How many acres can be fixed assuming failure rates & 
budget constraints

FRC_CC
FRC_NoCC

Minimum_NoCC
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Scenario Legend:
Minimum_NoCC = Minimum management, no climate change
FRC_NoCC = Ecological management, no climate change
FRC_CC = Ecological management with climate change



Two approaches
Less expensive: GIS overlays

More expensive: Spatial modeling

Project Identification



Great Basin Aspen: Sets the Stage for Uplands Restoration

GIS overlays



Identify Projects Spatial Simulation Map



North Schell Watershed Assessment

Setting Priorities: 

Return on Investment



Return on Investment
Lowest Cost Strategies for Improved Ecosystem Heath



CAP Conclusion



587074Wyoming Big Sagebrush (loamy)
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33Wet Meadow

9Tobaccobrush

29Pinyon-Juniper Woodland

39Mountain Shrub

22Mountain Mahogany Woodland

21Montane-Subalpine Riparian

72Montane Sagebrush Steppe

41Low Sagebrush

35Juniper Savanna

73Basin Wildrye – Big Sagebrush

41Aspen

5Alpine

CurrentEcological System

Expected Change in FRC After 20 yrs

20 yr results based on 
state-and-transition 
management models



Benefits

Effectiveness
restoring ecosystems with greatest 
need and ability to recover

Efficiency
spending limited dollars in the right 
places

Scientific foundation for NEPA
data available to support decision
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Spring Mtns
Finalizing FRCC 
mapping for 1.25 
million acres
Ready for enhanced 
CAP 

Muddy River
Effectiveness 
monitoring of 
saltcedar & knapweed 
removal

Oasis Valley
Rx Fire of wetlands & 
nonnative species 
removal

Spring 
Mtns

Mojave Desert 

Upper 
Muddy 
River

Oasis
Valley



Lower and middle elevations have not 
generally evolved with fire:

Fire suppression is the strategy
Red brome and cheatgrass are widespread 
and cause uncharacteristic fires at these 
elevations

Map uninfested areas and protect them
Map high value areas and restore them

identify promising herbicides  (?)
isolate & mass produce competitive 
native plant varieties (?)
Identify & mass produce annual grass 
diseases (?)

Mojave Desert―Simple Facts 



Mojave Desert―Simple Facts 

Montane and higher elevations are fire 
dependent or tolerant

Engage in active fuels management
Lowest elevation systems do not have 
red brome and fire is rare

Conserve these systems
Less common ecological systems 
appear healthy

Conserve these systems

Wet Meadow

Semi-desert 
Grassland

Dunes - Mesquite
Loamy Bottom 

Alkali Sacaton –
Mesquite

Montane Conifers

Chaparral-
Mtn Mahogany



Questions?


