
SCIENCE TO SUPPORT THE NATIONAL COHESIVE 

WILDLAND FIRE MANAGEMENT STRATEGY 

Danny C. Lee, PhD 
Director 

Eastern Forest Environmental Threat Assessment Center 

USDA Forest Service 

6/20/2014 1 



Timeline 

• The Federal Land Assistance, Management and 

Enhancement Act (the FLAME Act) – November 2009 

• Called for a report to Congress containing a cohesive wildfire 

management strategy within one year 

• Phase I: Completed in 2010 

• Phase II: 2011 – 2012 

• Phase III: 2013 – 2014 

• A. Regional Strategies 

• B. National Strategy 

• Final Report to Congress: April 2014 

 

Directed by the Wildland Fire Leadership Council (WFLC) 

 

March 20, 2012 2 



Phase I: Outline a Strategy 

• Two principal teams 

• Cohesive Strategy Oversight Committee (CSOC): Agency and 

stakeholder representatives (22 official members) 

• Project Management Team (Agency staff and contractors) 

• Small ―Science Group,‖ mainly from Forest Service 

• Products 

• A National Cohesive Wildland Fire Management Strategy 

• Three national goals 

• Guiding principles 

• Governance 

• Plan for a phased approach to more fully develop a strategy 

• Appendix A: Comparative Risk Assessment 

• Report to Congress 
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Cohesive Strategy National Goals 

 

• Restore and maintain 

resilient landscapes 

 

• Fire adapted 

communities 

 

• Response to wildfire 
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Phase II: Regional Assessments and 

Strategies 
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Phase II: Role of Science Team 

• Support to Regional Strategy Committees 

• Guidance in structured decision analysis – application of the 

CRAFT risk assessment framework to development of regional 

strategies 
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Phase II Science Team Efforts 

• Conceptual Modeling 

• Assemble credible scientific information, data, and pre-existing 

models 

• Develop conceptual frameworks linking actions and activities to 

managing risks 

• Worked in Sub-teams on Specific Topics 
• Landscape resilience 

• Wildfire ignitions and preventions 

• Fuels management, wildfire extent and intensity 

• Wildfire response and suppression effectiveness 

• Fire adapted communities 

• Firefighter safety 

• Smoke management and impacts 

• Public acceptance and policy effectiveness 
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An Overview Conceptual Model of Firefighter Safety Related to Incidents 
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Position within Figure 2  

shown by black and red: 

Standards, training, experience X X 

Technology, equipment X X 

Communications X X 

Health monitoring X 

Personnel standards, screening 

efforts 

X 

Incident learning X X X 

Fire behavior and weather 

modeling 

X X X 

Wildfire prevention efforts X 

Fuels reduction X 

Forest and disease management X 

Pathways to reducing firefighter deaths and injuries 
 



Phase II Products 

• Regional Assessments 

• Regional Conditions and Context  

• Policies and Regulations  

• Values  

• Trends and Uncertainties  

• Objectives and Actions  

• Actions and Activities  

• Barriers and Proposed Solutions  

• Management Scenarios and Areas to Explore for Reducing Risk  

• The Northeast’s Areas to Explore for Reducing Risk  

• The Southeast’s Management Scenarios  

• The West’s Management Scenarios 

• Science Team Report 

• Summarized Subteam Reports 

• Set Expectations for Phase III 
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Phase III: Regional and National Reports and Action 

Plans 
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Phase III, Part 1: Original Charge to Science Team 

The NSAT will develop analytical models* and 

interact with the RSCs and work groups to explore 

alternative management strategies (alternatives) for 

each region. 

 - Phase II Report, p. 46 
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Data Assembly (Over 300 variables) 

• Biophysical 

• Precipitation and Temperature 

• Terrain (elevation and slope) 

• Potential and Existing 

Vegetation 

• Social and Economic 

• Demographic information 

(from census) 

• Urban influence (population 

and proximity) 

• Wildland-Urban interface 

• Land-use or other measures 

of economic activity 

 

 

• Wildland Fire 

• Capacity (stations, 

equipment, and personnel) 

• Frequency and extent 

• Causes of ignitions 

• Human safety (injuries and 

fatalities) 

• Property loss 

 

Friday, June 20, 2014 14 



County-level Summaries and Maps 
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Mean HARM Index

0.02 to 1.7
1.7 to 1.863
1.863 to 2.004
2.004 to 2.32
2.32 to 2.73
2.73 to 3.04
3.04 to 3.93

8.06
8.27
7.17
12.1
19.1
21.9
23.4

2.55 ± 0.77 Non-Ag Rx Hotspots

0
0 to 1.16
1.16 to 1.62
1.62 to 2.05
2.05 to 2.52
2.52 to 3.95

8.28
13.0
10.3
17.5
26.9
23.9

1.93 ± 1

Mean Burn Prob.

0 to 1e-4
1e-4 to 4e-4
4e-4 to 9e-4
9e-4 to 0.0022
0.0022 to 0.0039
0.0039 to 0.0069
0.0069 to 0.0351

1.18
9.56
9.34
10.7
21.3
21.1
26.9

0.00768 ± 0.0093

Mean Flame Intensity

1.31 to 2.14
2.14 to 2.38
2.38 to 2.53
2.53 to 2.67
2.67 to 2.91
2.91 to 3.19
3.19 to 4.18

9.61
10.4
11.8
12.0
17.8
21.1
17.2

2.78 ± 0.58

Conservation Partner

BLM
DODE
FWS
NAmer
None
NPS
OFed
OGov
Prvt
State
USFS

18.0
1.57
0.53
5.40
.014
3.18
0.72
2.13
1.52
18.0
49.0

Conservation Partner Area (%)

0 to 5
5 to 10
10 to 25
25 to 50
50 to 75
75 to 100

3.59
6.95
21.5
26.7
26.9
14.4

43.8 ± 27

State

AZ
CA
CO
ID
KS
MT
ND
NE
NM
NV
OR
SD
UT
WA
WY

1.10
20.1
2.62
6.58
.053
7.33
.012
.041
1.49
 0 +

32.3
0.16
0.21
27.7
0.34

Modal Hotspots

Agric
Devlp
NatMx
NatNN
None

6.14
1.07
10.4
81.0
1.37

Normalized P95 Area Burned

0 to 65
65 to 152
152 to 350
350 to 800
800 to 2000
2000 to 4400
4400 to 1.897e5

   0
   0
   0
   0
   0
   0

 100

97100 ± 53000

LWF Acres Burned

0
0 to 150
150 to 470
470 to 1220
1220 to 2400
2400 to 4900
4900 to 43800

4.67
3.74
3.74
2.80
15.0
28.0
42.1

11600 ± 13000

Hotspot Ratio (Rx/Wf)

-3.2 to -1.2
-1.2 to -0.65
-0.65 to -0.22
-0.22 to 0
0
0 to 2.0983

29.5
19.2
17.7
10.1
1.08
22.5

-0.679 ± 1.3

Wildfire Hotspots

0
0 to 1.48
1.48 to 2.03
2.03 to 2.48
2.48 to 2.95
2.95 to 4.49

1.76
3.36
9.58
20.4
27.9
37.0

2.79 ± 0.92

Mechanical Treatment

0
0 to 0.029
0.029 to 0.14
0.14 to 0.5
0.5 to 2.2
2.2 to 16.9

   0
   0
   0
   0
   0

 100

9.55 ± 4.2

WUI Home Density

-1.84 to -0.99
-0.99 to -0.4
-0.4 to 0.1
0.1 to 0.61
0.61 to 1.01
1.01 to 1.5
1.5 to 9.9

0.73
5.26
19.3
22.6
12.4
24.5
15.2

1.28 ± 2.2

Reported Annual Incidents

0 to 9
9 to 18.6
18.6 to 34
34 to 60
60 to 104
104 to 210
210 to 2510

 0 +
1.42
3.38
13.3
5.11
26.5
50.3

738 ± 790

Vegtation Cluster

Veg Cluster 1
Veg Cluser 2
Veg Cluster 3
Veg Cluster 4
Veg Cluster 5
Veg Cluster 6

1.27
21.5
60.1
0.36
14.3
2.48

303.1 ± 1

Surface Fuel Cluster

Fuel Cluster 1
Fuel Cluster 2
Fuel Cluster 3
Fuel Custer 4
Fuel Cluster 5
Fuel Cluster 6
Fuel Cluster 7

71.3
4.63
3.04
3.04
3.04
3.04
11.9

302.2 ± 2.1

WarmFact1

-2.85 to -1.18
-1.18 to -0.66
-0.66 to -0.29
-0.29 to 0.08
0.08 to 0.57
0.57 to 3.63

22.6
23.6
20.6
8.46
9.38
15.3

-0.427 ± 1.4

WetFact2

-2.45 to -1.63
-1.63 to -1.44
-1.44 to -1.15
-1.15 to -0.78
-0.78 to -0.13
-0.13 to 6.82

2.34
0.87
2.77
4.50
20.5
69.1

2.08 ± 2.5

Percent Area Forested

0 to 0.21
0.21 to 1.5
1.5 to 5
5 to 17
17 to 44
44 to 83

1.75
0.53
1.01
.001
31.1
65.6

51.2 ± 20

Mill Production

0
0 to 1.9
1.9 to 2.45
2.45 to 3.1
3.1 to 4.1
4.1 to 5.1

4.37
 0 +

.001
0.72
22.4
72.5

4.16 ± 1

Mech Potential (Forest)

0 to 3
3 to 12.3
12.3 to 27
27 to 45
45 to 58
58 to 85

2.94
9.76
24.6
25.5
19.9
17.3

37.4 ± 22



June 20, 2014 17 

Example pages from the Western 

regional report 



Phase III, Part 2: New Science Team Tasks 

• Assignment (January 2013): Explore various potential national 

policy options for achieving the national goals of the Cohesive 

Strategy 

  

• Purpose: provide a broad strategic overview of the challenges and 

opportunities that could inform subsequent discussion and 

decision-making processes. 

  

• Follow-up Assignment (June 2013): Use the information from the 

national analysis to suggest spatially explicit national priorities to 

be included in a national strategy.  
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General Approach 

• Draw from multiple data sets spanning the range of 

biophysical, social, and economic factors in addition to 

wildland fire statistics. 

• Use a mix of statistical and geospatial techniques to 

create a nationally consistent classification system. 

• Match policy or management options to characteristics of 

each county. 

• Blend options spatially and institutionally to create a 

national strategy (role of the larger CS governance). 
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A 

B 

C 

D 

E 

F 

G 

H I J 

K 

Classification Tree for 

Landscape Classes 
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General 

attributes of 

each 

landscape 

class 
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Basic Conceptual Model:  Risk results from the intersection of wildfires, 

homes and communities, and socioeconomic resources. 

Wildfire 
Occurrenc

e and 
Extent 

Homes and 
Communitie

s 

Socio-
economic 
Resources 
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Process is to group counties with similar 

characteristics using statistical cluster analysis 

• Begin with six variables: 

• Ignition density (max annual fires per unit area) 

• Area burned (max annual area burned, normalized) 

• WUI Area Factor Score 

• WUI Home Density factor score 

• Demographic Advantage factor score 

• Demographic Stress factor score 

• Cluster counties into eight ―community clusters‖ 

using statistical methods 
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General attributes 

of each community 

cluster 
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Resiliency 

Classes 
Community Clusters 

1 2 3 4 5 6 7 8 
Grand 
Total 

A 8 3 31 30 71 4 129 194 470 

B 68 5 6 78 1 6 56 220 

C 15 5 6 12 9 7 54 

D 56 38 29 2 265 5 14 409 

E 22 76 7 3 28 22 1 159 

F 2 32 6 8 12 7 1 68 

G 18 24 28 12 4 8 20 17 131 

H 29 8 189 8 30 54 42 99 459 

I 62 18 145 7 207 24 60 192 715 

J 69 24 38 7 4 8 150 

K 40 135 13 15 16 17 38 274 

Grand Total 280 318 606 133 717 154 305 596 3109 

Intersection of Community Clusters with Landscape Resiliency Classes 
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Summary sheets have been 

prepared for each combination 

of community cluster and 

resiliency class 

 

Available online at 

http://cohesivefire.nemac.org/ 
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National Challenges Management Options 

  

  

  

  

Vegetation and  

Fuels 

Prescribed Fire:  Expand or maintain in areas of current use  
Prescribed Fire:  Expand into areas of limited current use     
Prescribed Fire:  Utilize on a limited basis 
  
Manage wildfires for resource objectives: In forested systems  
Manage wildfires for resource objectives: In non-forested systems 
Manage wildfires for resource objectives:  In areas where increased 

awareness of community risk is necessary. 
  
Non-fire Treatments: Supported by forest products industry  
Non-fire Fuels Treatments: In non-forest areas  
Non-fire Fuels Treatment: In areas with limited economic markets 
  
Fuels Treatments as a precursor to prescribed fire or managed 
wildfire. 
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National Challenges Management Options 

  

Homes, Communities, 
& Values At Risk 

Focus on home defensive actions 
Focus on combination of home and community actions 
  
Adjust building and construction codes, municipal areas 
Adjust building and construction codes, non-municipal areas 

Human-Caused 
Ignitions 

Reduce accidental human-caused ignitions  
Reduce human-caused incendiary ignitions (e.g., arson) 

  

Effective and Efficient 
Wildfire Response 

Prepare for large, long-duration wildfires  
 
Protect structures and target landscape fuels  
 
Protect structures and target prevention of ignitions 
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Spatial Prioritization 
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Fuels management Community action 

Prevention Response 



June 20, 2014 34 

The National Strategy 

Document 

 
• Approved by WFEC in 

November 2013 

• Reviewed by OMB 

• Approved by USDOI and 

USDA Secretaries 

• Presented to Congress in April 

2014 



What’s next for Science Team? 

• Complete, review, and publish report on national analysis. 

• Continue to work with various agencies and regional 

planning teams to use the assembled information and 

data. 

• Shift analytical attention to measuring outcomes. 
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• Normalized Difference Vegetation Index 

(NDVI) from MODIS 

• 46 periods per year (8-day intervals) 

• 2000 to present 

• 232 meter resolution 

• Includes NDVI time series and change 

maps 

http://forwarn.forestthreats.org 



Example: Biscuit Fire 
Reference conditions as phenology of adjacent unburned area 





Ecological Measures based on 

Information Theory 
• Phenodiversity – Shannon’s diversity index  

• Mutual Information – The degree to which year t+1 is 

conditioned on year t 

• Ascendency – Mutual Information scaled by average 

productivity (NDVI) 

• Overhead – Measure of disorganization 

• Capacity – Sum of ascendency and overhead 

 





Lessons Learned (or reinforced) 

• Synthetic, national-level analyses are tough. 

• The greatest challenges are not technical or analytical, 

but sociopolitical. 

• Beware the multiple agendas 

• Manage expectations—of self and others 

• Right-size the task at hand: right number, right skills 

• Funding (likely) will end before the work is complete 
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Conclusions 

• The Cohesive Strategy has been a remarkable and 

unique opportunity to engage scientists, managers, and 

stakeholders across the country. 

• The scientific community responded to the challenge 

• The CS effort has created opportunities for additional 

novel and challenging research, development, and 

application 

• Executive leadership moving forward will be essential to 

fully realize the promise of the CS. 
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Questions? 

For further information, visit http://www.forestsandrangelands.gov 

 


