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The Need for Rx Fire
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Prior Assessments: Where and How Much?



Introduction
• DNR WLD invests substantial resources into prescribed burn plans.

• No way to systematically evaluate ecological condition of all stands.

• Prescribed burns need to be informed by best available ecological 
information.

• Objective is to develop a tool to assess ecological need of prescribed 
fire for WLD managed lands in Southern Michigan at multiple scales.

• Facilitate implementation of prescribed fire in the ecologically most 
important areas. 



The Approach
1. Review the literature on fire frequency and return intervals for southern 

Michigan’s ecosystems and key species.

2. Classify stands by natural community type and scale of fire dependence.

3. Assign a fire frequency range to each stand (>18,650 stands).

4. Evaluate each stand’s need for prescribed fire based on an array of 
spatial variables and the presence of fire-dependent and fire-sensitive 
species.

5. Develop data files and maps at the stand-level attributed with the above 
ecological information.

6. Calculate a “Fire Need Score” for each stand.



Keep in mind…
Evaluation of fire need is complicated.

Like all models, it’s not perfect.

Still a work in progress.



The Data Source
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Crosswalks & Assigning Fire Frequency Range



The Model

Fire Needi = 15pi + 10gi + 5vi + 25fi + 20di + 10ai + 10si + …



Creating the database



Fire Frequency Range Fire Needs Score Rule

>1000 Years 0 IF Fire Frequency Range = >1000 Years, THEN +0

100-200 Years 0 IF Fire Frequency Range = 100-200 Years, THEN +0

200-500 Years 0 IF Fire Frequency Range = 200-500 Years, THEN +0

500-1000 Years 0 IF Fire Frequency Range = 500-1000 Years, THEN +0

Not Applicable 0 IF Fire Frequency Range = Not Applicable, THEN +0

Not Applicable? 0 IF Fire Frequency Range = Not Applicable?, THEN +0

70-300 Years 1 IF Fire Frequency Range = 70-300 Years, THEN +1

80-300 Years 1 IF Fire Frequency Range = 80-300 Years, THEN +1

50-100 Years 2 IF Fire Frequency Range = 50-100 Years, THEN +2

20-100 Years 3 IF Fire Frequency Range = 20-100 Years, THEN +3

10-80 Years 4 IF Fire Frequency Range = 10-80 Years, THEN +4

10-20 Years 5 IF Fire Frequency Range = 10-20 Years, THEN +5

5-20 Years 5 IF Fire Frequency Range = 5-20 Years, THEN +5

1-20 Years 5 IF Fire Frequency Range = 1-20 Years, THEN +5

1-10 Years 5 IF Fire Frequency Range = 1-10 Years, THEN +5

1-5 Years 5 IF Fire Frequency Range = 1-5 Years, THEN +5

Assigning the Fire Needs Score

High

None

Low

Moderate

Very High

Highest



MiFI: Fire-adapted and fire-sensitive species



EO’s: Rare plants & animals



Creating the maps



Geographic Overlay

• Identified multiple 
input variable with 
different units of 
measure

• Reclassified to 
common value scale

• Applied weights
• Summed scores
• Generated weighted 

geographic overlay



Breaking down a Fire Needs Score

5 = Highest Fire Need

Submodel Field Value Score Weight Weighted Score
Landscape Physiographic Region Chicago Lake Plain - South 3 15 45
Landscape Surficial Geology Lacustrine sand and gravel 4 10 40
Landscape c1800 OAK/PINE BARRENS 5 5 25
Stand Fire Frequency 5-20 years 5 25 125
Stand Fire Dependence Very Fire Dependent 4 20 80
Stand VCC (LANDFIRE) 2.9 3 20 58
Stand Aspect Flat 4 10 40
Stand Slope 0.7 5 10 50
Stand Community (EO) Oak-Pine Barrens 5 5 25
Stand Dominant_Age <null> 0 0 0
Stand FF Certainty High 3 0 3
Stand Overall_Size Unspecified 0 0 0
Species Desirable Sensitive Spp. No 0 0 0
Species Desirable Tolerant Spp. Yes 5 0 5
Species Undersirable Sensitive Yes 5 0 5
Species Undesirable Red Maple No 0 0 0

Total 51 120 501



Building the Geographic Overlay

  
 



Barry SGA and Yankee Springs SRA

  
 



Barry SGA & Yankee Springs SRA



Schaetzl’s Physiographic Regions







Caveats
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Caveats for rare species, 
invasive species, 

and frequency of fire



Proportion of Total Acreage by Fire Needs Score

Fire Need Acres

None 185,045

Low 41,105

Moderate 17,678

High 17,315

Very High 99,348

Highest 6,382

Total 366,873



Distribution of Stands by Fire Needs Score
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Proportion of Total Acreage by Fire Needs Score

Fire Need Acres

None 185,045

Low 41,105

Moderate 17,678

High 17,315

Very High 99,348

Highest 6,382

Total 366,873



WLD Lands
Proportion of Total Acreage by Fire Needs Score

0.5% = 811 acres



WLD Lands
Proportion of Total Acreage by Fire Needs Score

Southwestern LP Region Total = 190,159 acres



WLD Lands
Proportion of Total Acreage by Fire Needs Score

Southwestern LP Region Total = 190,159 acres

Fire Need Fire Frequency Acres
Very High 1-5 years 190 

1-10 years 199 

1-20 years 78 

5-20 years 4,010 

10-20 years 74,496 

10-80 years 254 

20-100 years 339 

50-100 years 180 

Not Applicable? 46 

Very High Total 79,792 

Fire Frequency Natural Community
1-5 years Dry-Mesic Prairie, Mesic Sand Prairie, Warm Season Grass
1-10 years Dry Sand Prairie, Wet-mesic [sand] Prairie
1-20 years Oak Openings
5-20 years Lakeplain Oak Opening, Oak Barrens, Oak-Pine Barrens, Wet Prairie
10-20 years Dry forests, Dry-mesic forests, Oak barrens, WDS Complex
10-80 years Dry Northern Forest
20-100 years Prairie Fen
50-100 years Southern Wet Meadow



WLD Lands
Proportion of Total Acreage by Fire Needs Score

Southeastern LP Region Total = 176,714 acres

0.5% = 811 acres



WLD Lands
Proportion of Total Acreage by Fire Needs Score

Southeastern LP Region Total = 176,714 acres

Fire Need Fire Frequency Acres
Very High 1-5 years 147 

1-10 years 650 
1-20 years 58 
5-20 years 1,277 
10-20 years 17,105 
10-80 years 25 
20-100 years 274 
50-100 years 19 
Not Applicable? 1

Very High Total 19,556 

Fire Frequency Natural Community
1-5 years Dry-Mesic Prairie, Mesic Sand Prairie, Warm Season Grass
1-10 years Lakeplain Wet-mesic Prairie, Wet-mesic Prairie, Wet-mesic Sand Prairie
1-20 years Oak Openings
5-20 years Lakeplain Oak Openings, Lakeplain Wet Prairie, Oak Barrens, Oak-Pine Barrens, Wet Prairie
10-20 years Dry forests, Dry-mesic forests, Oak barrens, WDS Complex
10-80 years Dry Northern Forest
20-100 years Prairie Fen
50-100 years Southern Wet Meadow



Limitations
Limitations



Limitations
Limitations

• Tool to provide resource managers with information about the 
ecological need of stands for prescribed fire on state lands across 
southern Michigan.

• Does not provide information about seasonality and severity of 
prescribed fire within those stands.

• Does not provide site-specific detail about the required frequency of 
prescribed fire in fire-suppressed stands in fire-suppressed 
landscapes.



2019 Objectives

• Incorporate input from reviewers, partners, and experts (DNR biologists, TNC, 
Lake States Fire Science Consortium, USFS, Prescribed Fire Council).

• Development of this tool across southern Michigan (beyond state lands). 

• Development of this tool in northern Michigan.

• Modify the scoring using spatial information at larger scales (contagion 
modelling).

• Burn priority component looking at rarity and integrity at multiple scales.

• Burn feasibility component.

• Develop a manger’s handbook.

• Develop a user-friendly GIS-interface.
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• Incorporate input from reviewers, partners, and experts (DNR biologists, TNC, Lake 
States Fire Science Consortium, USFS, Prescribed Fire Council).

• Development of this tool across southern Michigan (beyond state lands). 

• Development of this tool in northern Michigan.

• Modify the scoring using spatial information at larger scales (contagion modelling).

• Burn priority component looking at rarity and integrity at multiple scales.

• Burn feasibility component.

• Develop a manger’s handbook.

• Develop a user-friendly GIS-interface.













The effect of scaling Fire Needs Score
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Any burning questions?

Joshua Cohen: cohenj@Michigan.gov
Clay Wilton: WiltonC@michigan.gov

Helen Enander: ENANDERH@michigan.gov

Recorded version of presentation available via The 
Stewardship Network webinar series: 
https://www.stewardshipnetwork.org/october-2018-webcast-
developing-prescribed-fire-needs-assessment-0

mailto:cohenj@Michigan.gov
mailto:WiltonC@michigan.gov
mailto:ENANDERH@michigan.gov
https://www.stewardshipnetwork.org/october-2018-webcast-developing-prescribed-fire-needs-assessment-0
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