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Presenter�
Presentation Notes�
Learning from wilderness areas – particularly gaining lessons learned about ecology and management of wildland systems– is one of the promises of the Wilderness Act, but is perhaps one of those least developed. We’ve tended to target both research and knowledge transfer to wilderness managers exclusively. The Fire Effects Planning Framework grew out of wilderness fire management, but is particularly suited for helping managers consider re-establishing the role of fire in non-wilderness areas. 







 The reasons for this is simply that in wilderness, a primary goal is to allow fire to play its natural role. Outside of wilderness, while we speak about process, generally we continue to manage for a suite or range of ecosystem states. In part this is because it is very difficult to measure a process, but if you have a known or target range of conditions that define that process, you can determine both status and progress.�
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The Reality:
Most fires are suppressed

quickly, efficiently, when small

even in Wilderness
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Improve firefighting capacity

Restore fire
Reduce hazardous fuels

Assist communities

National Fire Plan

Presenter�
Presentation Notes�
Let’s look at fire for a moment. 

US National fire policy calls for improving fire fighting capacity – increasing safety through improved decision-making, restoring fire to fire-adapted ecosystems, reducing hazardous fuels and assisting communities. We’ve come a long way in the last 10 years. 



Today, neary 10 years after the first articulation of these goals, the reality is that more fires are suppressed – quicky, efficiently and when small. A key difference in today’s wild landscapes is the absence of mid-sized fire disturbances. Today, we have a lot of very small fires that we put out, and a few huge ones we don’t.

Why?



The answer to that seems pretty obvious: values at risk; houses, timber, human health and safety.

But we also know that fires are important, even imperative, to ecosystem health and sustainability. The big question seems to be how do we balance these?



To address this, we need to understand the decision-making space – where, when and how are decisions being made and by whom.



�
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Direction on management comes from a variety of levels: national policy, land and fire management and incident/activity plans. Too often, however, these plans are not scalable, that is, terminology and the scales of interest differ from step to step, and even between shops at the same unit, so that while both land and fire managers are looking at the same ground, they use different words and refer to different processes to manage what they see. 

This language barrier also makes it difficult to determine whether and how the actions of each shop contribute to the ultimate goal.



The Fire Effects Planning Framework creates information that integrates these languages

	output is immediately interpretable to each specialty  : 

	scalable, in other words, using the same units of analysis across and between units

	quantitative

	use the best available science

	moreover it draws on existing data and tools or software.�
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Mapping 
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WB-only
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not reproducing yet
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Tomback et al. 

2001, 
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Keane, Arno
Pers. Comm.

Fire Effects Planning Framework (FEPF)Fire Effects Planning Framework (FEPF)

Crosswalk
fire behavior to fire effects on 

values/objectives

3
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What is the Fire Effects Planning Framework?�



Step 1: Identify and Map Key Conditions

Weather 
Observations

Topography

Vegetation

DATA
Fuels Wildlife

Presenter�
Presentation Notes�
Using information from the Land Management Plan, identify key existing and desired conditions; then determine the map attributes which provide the clearest and cleanest correlation to your objectives. �



Weather data

FireFamilyPlus Farsite

 

(.txt)

Seasonal %’s Threshold %’s
80, 90, 99th% .wnd, .wtr, .fms

Step 2: Model Fire Behavior

Fuels data

Fuel Model
Stand Height

Crown Bulk Density
Crown Base Height

Canopy Cover

PVTGROUP PVT GROUP NAME HT_GRP

1 Upper Subalpine Forest G1,G2

2 Lower Subalpine Forest - Mesic D3, E2
3 Lower Subalpine Forest - Xeric F1, F2
4 Upper Montane Forest - Mesic C2, D2
5 Upper Montane Forest - Xeric C1
6 Lower Montane Forest - Mesic B2, B3
7 Lower Montane Forest - Xeric A2, B1
8 Upper Subalpine Shrub - Herbaceous NF5
11 Lower Montane Shrub - Herbaceous NF1,NF2A, 

NF2, NF4
13 Agricultural XX1
14 Urban/Barren XX4
15 Water XX5

Vegetation/
Imagery

Canopy Fuels
Fuel Model
Crosswalk

INPUTS OUTPUTS
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Next, gather your weather and fuels data to create input datasets for FlamMap or FVS-FFe, whatever program you will use to model fire behavior.

Analyze fire weather and create ‘bookend’ or archtypal weather files. Often, you will have already identified ‘threshold’ conditions in your Fire Management Plan…these are the conditions that define windows of opportunity or drive tactics – such as percentile conditions for BI or ERC that indicate min and max prescribed burning, WFU, or tactics.



Generate your fire behavior fuel models and combine to create your .lcp.�



Species/ 
Species Mix

Size/ 
Structure

Fire 
Severity

0-14years 
post-fire

15-39 years 
post-fire

40+years 
post-fire

WB, DF, L, PP, LP, 
L-mixes, DF-mixes, PP-

 

mixes

Single story Low -1 -1 -1

Single story Mixed 1 1 -10

Single or multi-story High -1 10 10

Mixtures of DF, 
ES,AF, WB, LP, 
AL, L, GF

Single story Low -1 -1 -1

Single story Mixed 1 1 -10

Single or multi-story High -1 10 10

ES, GF,AL, C, QA, 
WH, MH, AF, CW

Single story Mixed 1 1 -10

Single or multi-story High -1 10 10

All forested Seed/sap High -1 10 10

Shrubs All Mixed or 
High

-10 1 1

No Burn 1 -10 -10

Non-stocked, non-

 

forest, forbs, grasses
All Low, 

Mixed, No 
Burn

-1 -1 -1

Unburnable, 
Agriculture, No 
Data

n/a All 0 0 0

1

2

3

1

2

3

2

3

3

2 or 3

0

0,1, or 2

0,1,2,or 3

Fire
Behavior

Ecological Fire Behavior

Fire effects on target
over time

Step 3: Create Fire Effects Crosswalks

Physical habitat characteristics

Physical Fire Behavior

FOFEM
FVS-FFE
SIMPPLLE
WHRM
URM
Publications
Expert Systems

Illustrative only



FlamMap

Crown Fire Potential
Rate of Spread
Fireline

 

Intensity

Step 4a: Create Fire Behavior Library

99th%

90th%

80th%
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In the Bitterroot, we used FLAMMAP to model Crown Fire Potential under 80th, 90th, and 99th% ERC conditions. The Sierra National Forest has used FVS-FFE to complete this step, but will also use FLAMMAP to obtain Rate of Spread, since this is the fire behavior parameter that is most useful for their fire staff. In Yellowstone National Park we will probably use FlamMap, but need to obtain better vegetative data first.�



Fire Behavior
Library

Step 4b: Use the Crosswalk to Create Fire Effects Library

Restoration/Fuels            Lynx

99th%
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80th%

Aquatics
Fire Fighter
Safety

Cavity Nester



Photo: YNP Archives

Presenter�
Presentation Notes�
“Our future success in harnessing the potential of naturally-occurring wildland fires to protect natural resources and values rests in our ability to make informed, defensible fire management decisions. Time constraints and the lack of an explicit benefit analysis procedure make preplanning and pre-season preparation critical to overcoming the heavily-weighted advantage given to risk assessment under current fire management procedures. The time to gather this information is BEFORE we’re leaning over a map of the current fire perimeter. “M Tabor

�



Stand 
Initiation

ABLA-VASC, PIAL
ABLA-CAGE

LP0
0-40

LP1
40-100

LP2
100-300

LP3
>300

SF

WB0
0-50

WB1
50-100

WB2
100-300

WB3
>300

SF

Seed Availability
Seed Dispersal 

Microsite Conditions
Elevation

Stand
Initiation

PIAL-VASC
PIAL-CAGE

Successional

 

Pathways for Whitebark Pine in YNP

Habitat Types

Disturbance
High Severity

Low/Mixed Severity

Cover Types

Climax Cover 
Types

(Theoretical)

WB0
0-50

WB1
50-100

WB2
100-300

WB
>300



Table 1. Fire Effects Crosswalk 
for Whitebark Pine Cover Types in YNP

Favorable—stands are declining in productivity and 
subject to beetle attack, although some productivity 
may be lost in stands at the earlier end of this 
stage. WB may persist without periodic fire in this 
cover type, but recruitment of WB is low and may 
depend on disturbance.

All fires
WB: Climax whitebark pine forest; may 
have minor component of SF in 
understory.

Highly favorable —co-dominant species are less 
fire-tolerant; will out-compete WB without fire. May 
create caching sites.

Low/Mixed

High
WB3: Stands older than ~300 years. 
Late seral whitebark pine with 
moderately dense SF clearly 
dominating the understory and co- 
dominating the overstory. Cone 
productivity declining.

Highly favorable— mature whitebark pine 
moderately fire-tolerant; competitors less fire- 
tolerant. May create caching sites.

Low/Mixed

3% of Favorability determined at landscape scale; 
stands burned per decade recommended. Minimum 
and maximum acreage burned may need to be 
established; extensive fires of 1988 may have 
already met minimum recommendation for 
foreseeable future.

HighWB2: Stands ~100-300 years of age in 
prime cone producing years. 
Understory may contain SF in SF 
habitat types; overstory may contain 
LP.

Unfavorable—whitebark pine has established, but 
trees may not have reached age of reproduction. 
Even low intensity fire likely to kill whitebark pine 
less than 80 years of age.

All fires

WB0: Newly disturbed sites to ~50 
years of age. Seedlings and saplings.
WB1: Stands ~50-100 years old. Young 
trees entering cone-producing years.

Benefits/RisksSeverityCover Typesx

(After Despain 1990)

Favorable—stands are declining in cone 
productivity and subject to beetle attack. Some 
productivity may be lost in stands at the earlier end 
of this stage.



Fire effects modeled using fire behavior parameters



Effective areas of fire effects given Clark’s Nutcracker
known caching distances



Uses: Model alternatives and future consequences



Uses: Map Library for Fire Planning

BITTERROOT NATIONAL FOREST

2004 Fire Effects 
Map Library

•

 

Fire Behavior
•

 

Fire Effects
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So, once you have this information, what do you do with it?

The previous slides have intimated some. Let me walk through these.�



Fire Effects
Library

99th%
90th%
80th%

Uses: 
Set fuel treatment
priorities



Uses: 
Measure progress,
consequence of actions

Fire Fighter Safety
Wildland Fire Use



Incident Support

Maps are draft, and  illustrative only

Uses: Incident Planning

WFIP/WFSA
Go/No Go
cost containment

Quantify benefits or reductions 
in risk within MMA

Consider potential benefits 
when determining suppression 

strategy by flank
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What is the utility of this type of analysis?�



MAP 
LIBRARIES

Extreme – 99th%
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Moderate – 80th%
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APPLICATIONS
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Management

PlansLong-range
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Alternatives 
Analysis

BITTERROOT 
NATIONAL FOREST

2004 Fire Effects 
Map Library



Website
background

demonstrations
fact sheets

http://leopold.wilderness.net/research/fprojects/F005.htm



SOCIAL VARIABLES

Topography

Fuels

WeatherIgnitions

BIOPHYSICAL VARIABLES

Fire 
Intensity

Fire Spread
Patterns

Probability
of Burning

Fire 
Effects

RISK BENEFIT
Potential positive

outcome: improved 
ecological condition, 

increased mgmt options

Potential negative
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Resistance, Adaptation or 
Vulnerability  to
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Social
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Economic
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Landscapes 

Species

Communities

Conceptual Model and Tools

Map physical 
process of fire

Probable
1st & 2nd order 

fire effects

Map physical
attributes
of Desired

Future
Conditions

FireFamily+
FlamMap/Farsite

FVS-FFE, SIMPPLLE
BurnPro

Planning documents
WHRM

FFE, FOFEM
WHRM,URM,WEPP
Expert Systems 

Map opportunity/riskThreshold conditions
80, 90, 97th% ERC
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How does it work?



On the functional side, our conceptual model looks at risk and benefit as the integration of the physical process of fire, ecological and social systems. In essence �
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