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Fire Behavior Fuel Model Reference Guide 

Adapted by Heather Heward from the University of Idaho from Scott and Burgan 2005 GTR 153 with 

additional selection figures developed by Faith Ann Heinsch from the Forest Service.  
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Fire Behavior Fuel Model Reference Table – Adapted from fbfrg.org  
(fuels in shaded rows = dynamic, right justified fuel models are humid climate models) 

Carrier FM 
# 

FM code Fuel Model Name Total 
Load 

Bed 
Depth 
(ft) 

Flame 
Length 

ROS Moist 
Extinc 

Dry Climate Fuel Models 

GR 1 FM1 Short Grass 0.7 1.0   12 

GR 2 FM2 Timber Grass and Understory  4.0 1.1   15 

GR 3 FB3 Tall grass 3.0 2.5 H M 25 

GR  101 GR1 Short, sparse dry climate grass 0.4 0.4 M L 15 

GR  103 GR3 Low load very course humid climate grass 2.0 2.0 VH H 30 

GR 102 GR2 Low load dry climate grass 1.1 1.0 H M 15 

GR 104 GR4 Moderate load dry climate grass 2.2 2.0 VH H 15 

GR 105 GR5 Low load humid climate grass 2.9 1.5 VH VH 40 

GR  106 GR6 Moderate load humid climate grass 3.5 1.5 EX EX 40 

GR 107 GR7 High load dry climate grass 6.4 3.0 VH VH 15 

GR 108 GR8 High load very course humid climate grass 8.8 4.0   30 

GR  109 GR9 Very high load humid climate grass 11.0 5.0   40 

GS 121 GS1 Low-load dry climate grass shrub 1.4 0.9 M L 15 

GS 122 GS2 Moderate-load dry climate grass shrub 2.6 1.5 H M 15 

GS 123 GS3 Moderate load humid climate grass shrub 3.3 1.8 H  M 40 

GS 124 GS4 High load humid climate grass shrub 12.8 2.1 H  VH 40 

SH 4 FB4 Chaparral 16.0 6   20 

SH 5 FB5 Brush 3.5 2   20 

SH 6 FB6 Dormant shrub 6 2.5   25 

SH 7 FB7 Southern rough 4.9 2.5   40 

SH 141 SH1 Low load dry climate shrub 2.0 1 VL VL 15 

SH 142 SH2 Mod load dry climate shrub 8.4 1 L L 15 

SH 143 SH3 Mod. Load humid climate shrub 9.7 2.5 L L 40 

SH 144 SH4 Low load humid climate timber-shrub 4.8 3 H M 30 

SH 145 SH5 High load dry climate shrub 8.6 6 VH VH 15 

SH 146 SH6 Low load humid climate shrub 5.8 2 H H 30 

SH 147 SH7 Very high load dry climate shrub 14.4 6 VH VH 15 

SH  148 SH8 High load humid climate shrub 10.7 3 H H 40 

SH  149 SH9 Very high load humid climate shrub 15.5 4.4 H VH 40 

TU 161 TU1 Light load dry climate timber-grass-shrub 3.7 0.6 L L 20 

TU 162 TU2 Moderate load humid climate timber-shrub 4.2 1 M L 30 

TU 163 TU3 Moderate load humid climate timber-grass-
shrub 

3.3  H M 30 

TU 164 TU4 Dwarf conifer with understory 6.5 0.5 L L 12 

TU 165 TU5 Very high load dry climate timber-shrub 14 1 M M 25 

TU 10 FB10 Timber litter and understory 12 1   25 

TL 8 FB8 Compact timber litter 5.0 0.2   30 

TL 9 FB9 Hardwood litter 3.5 0.2   25 

TL 181 TL1 Low load compact conifer litter 6.8 0.2   30 

TL 182 TL2 Low load broadleaf litter 5.9 0.2 VL VL 25 

TL 183 TL3 Mod. Load conifer litter 5.5 0.3 VL L 20 

TL 184 TL4 Small downed logs 6.2 0.4 L L 25 

TL  185 TL5 High load conifer litter 8.1 0.6 L L 25 

TL 186 TL6 Moderate load broadleaf litter 4.8 0.3 M L 25 

TL 187 TL7 Large downed logs 9.8 0.4 L L 25 

TL 188 TL8 Long-needle litter 8.3 0.3 M L 35 

TL 189 TL9 Very high load broadleaf litter 14.1 0.6 M M 35 
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Carrier FM # FM code Fuel Model Name Total 

Load 
Bed 
Depth 
(ft) 

Flame 
Length 

ROS Moist 
Extinc 

Slash/Blowdown Fuel Models 

SB  11 FB 11 Light slash 11.5 1.0   15 

SB 12 FB 12 Medium slash 34.6 2.3   20 

SB  13 FB 13 Heavy slash 58.1 3.0   25 

SB 201 SB1 Low load activity fuel 15.5 1.0 M L 25 

SB 202 SB2 Moderate load activity or low load 
blowdown 

12.8 1.0 M M 25 

SB 203 SB3 High load activity fuel or moderate load 
blowdown 

11.3 1.2 H H 25 

SB 204 SB4 High load blowdown 14.0 2.7 VH VH 25 

 

The material above this point is not a part of GTR 153. 

The information below this point is directly from GTR 153. 
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Grass Fuel Type Models (GR)  
The primary carrier of fire in the GR fuel models is grass. Grass fuels can vary from heavily grazed grass 

stubble or sparse natural grass to dense grass more than 6 feet tall. Fire behavior varies from moderate spread 

rate and low flame length in the sparse grass to extreme spread rate and flame length in the tall grass models. 

All GR fuel models are dynamic, meaning that their live herbaceous fuel load shifts from live to dead as a 

function of live herbaceous moisture content. The effect of live herbaceous moisture content on spread rate and 

intensity is strong. 

 

 

GR1 (101)  

Short, Sparse Dry Climate Grass 

(Dynamic)  
 

Description: The primary carrier of fire in GR1 is 

sparse grass, though small amounts of fine dead 

fuel may be present. The grass in GR1 is 

generally short, either naturally or by grazing, 

and may be sparse or discontinuous. The 

moisture of extinction of GR1 is indicative of a 

dry climate fuelbed, but GR1 may also be 

applied in high-extinction moisture fuelbeds 

because in both cases predicted spread rate and 

flame length are low compared to other GR 

models. 
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GR2 (102)  

Low Load, Dry Climate Grass (Dynamic) 
 

Description: The primary carrier of fire in GR2 is 

grass, though small amounts of fine dead fuel 

may be present. Load is greater than GR1, and 

fuelbed may be more continuous. Shrubs, if 

present, do not affect fire behavior.  

 

 

 

 

 

  

 

 

 

 

 

 

 

GR3 (103)  

Low Load, Very Coarse, Humid Climate Grass (Dynamic) 

 
Description: The primary carrier of fire in GR3 

is continuous, coarse, humid-climate grass. 

Grass and herb fuel load is relatively light; 

fuelbed depth is about 2 feet. Shrubs are not 

present in significant quantity to affect fire 

behavior.  
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GR4 (104)  

Moderate Load, Dry Climate Grass 

(Dynamic) 
Description: The primary carrier of fire in GR4 

is continuous, dry-climate grass. Load and 

depth are greater than GR2; fuelbed depth is 

about 2 feet. 

GR5 (105)  

Low Load, Humid Climate Grass (Dynamic) 
Description: The primary carrier of fire in GR5 

is humid-climate grass. Load is greater than GR3 

but depth is lower, about 1 to 2 feet.  
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GR6 (106)  

Moderate Load, Humid Climate Grass (Dynamic) 

Description: The primary carrier of fire in 

GR6 is continuous humid-climate grass. 

Load is greater than GR5 but depth is about 

the same. Grass is less coarse than GR5. 

 

GR7 (107)  

High Load, Dry Climate Grass (Dynamic) 
Description: The primary carrier of fire in GR7 is 

continuous dry-climate grass. Load and depth are 

greater than GR4. Grass is about 3 feet tall.  
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GR8 (108)  

High Load, Very Coarse, Humid Climate Grass (Dynamic) 
Description: The primary carrier of fire in GR8 is 

continuous, very coarse, humid climate grass. Load 

and depth are greater than GR6. Spread rate and 

flame length can be extreme if grass is fully cured. 

 

x 

GR9 (109)  

Very High Load, Humid Climate Grass 

(Dynamic) 

Description: The primary carrier of fire in GR9 is 

dense, tall, humid-climate grass. Load and depth 

are greater than GR8, about 6 feet tall. Spread rate 

and flame length can be extreme if grass is fully or 

mostly cured. 
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Grass-Shrub Fuel Type Models (GS)  
 

The primary carrier of fire in the GS fuel models is grass and shrubs combined; both components are important 

in determining fire behavior. All GS fuel models are dynamic, meaning that their live herbaceous fuel load 

shifts from live to dead as a function of live herbaceous moisture content. The effect of live herbaceous 

moisture content on spread rate and intensity is strong and depends on the relative amount of grass and shrub 

load in the fuel model. 

 
GS1 (121)  

Low Load, Dry Climate Grass-Shrub (Dynamic) 

Description: The primary carrier of fire in GS1 is 

grass and shrubs combined. Shrubs are about 1 foot 

high, grass load is low. Spread rate is moderate; 

flame length low. Moisture of extinction is low. 
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GS2 (122)  

Moderate Load, Dry Climate Grass-Shrub (Dynamic) 
Description: The primary carrier of fire in GS2 is 

grass and shrubs combined. Shrubs are 1 to 3 feet 

high, grass load is moderate. Spread rate is high; 

flame length moderate. Moisture of extinction is 

low. 

  

 

 
GS3 (123)  

Moderate Load, Humid Climate Grass-Shrub (Dynamic) 
Description: The primary carrier of fire in GS3 is 

grass and shrubs combined. Moderate grass/shrub 

load, average grass/shrub depth less than 2 feet. 

Spread rate is high; flame length moderate. 

Moisture of extinction is high. 
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GS4 (124)  

High Load, Humid Climate Grass-Shrub (Dynamic) 
Description: The primary carrier of fire in GS4 is 

grass and shrubs combined. Heavy grass/shrub load, 

depth greater than 2 feet. Spread rate high; flame 

length very high. Moisture of extinction is high.    
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Shrub Fuel Type Models (SH)  
 

The primary carrier of fire in the SH fuel models is live and dead shrub twigs and foliage in combination with 

dead and down shrub litter. A small amount of herbaceous fuel may be present, especially in SH1 and SH9, 

which are dynamic models (their live herbaceous fuel load shifts from live to dead as a function of live 

herbaceous moisture content). The effect of live herbaceous moisture content on spread rate and flame length 

can be strong in those dynamic SH models. 

 

 

 
 

SH1 (141)  

Low Load Dry Climate Shrub (Dynamic) 
Description: The primary carrier of fire in SH1 is 

woody shrubs and shrub litter. Low shrub fuel load, 

fuelbed depth about 1 foot; some grass may be 

present. Spread rate is very low; flame length very 

low.     
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SH2 (142)  

Moderate Load Dry Climate Shrub 
Description: The primary carrier of fire in SH2 is 

woody shrubs and shrub litter. Moderate fuel load 

(higher than SH1), depth about 1 foot, no grass 

fuel present. Spread rate is low; flame length low.  

 

 

 

 

 

 

 

 

 

 

 

 

 

SH3 (143)  

Moderate Load, Humid Climate Shrub   
Description: The primary carrier of fire in SH3 is 

woody shrubs and shrub litter. Moderate shrub 

load, possibly with pine overst ory or herbaceous 

fuel, fuel bed depth 2 to 3 feet. Spread rate is low; 

flame length low.    
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SH4 (144)  

Low Load, Humid Climate Timber-Shrub 

Description: The primary carrier of fire in SH4 is 

woody shrubs and shrub litter. Low to moderate 

shrub and litter load, possibly with pine overstory, 

fuel bed depth about 3 feet. Spread rate is high; 

flame length moderate.   

 

 

 

 

 

 

 

 

 

 
SH5 (145)  

High Load, Dry Climate Shrub 

Description: The primary carrier of fire in SH5 is 

woody shrubs and shrub litter. Heavy shrub load, 

depth 4-6 feet. Spread rate very high; flame length 

very high. Moisture of extinction is high.   
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SH6 (146)  

Low Load, Humid Climate Shrub 

Description: The primary carrier of fire in SH6 is 

woody shrubs and shrub litter. Dense shrubs, little 

or no herbaceous fuel, fuelbed depth about 2 feet. 

Spread rate is high; flame length high.    

 

 

 

 

 

 

 

 

 
SH7 (147)  

Very High Load, Dry Climate Shrub 
Description: The primary carrier of fire in SH7 is 

woody shrubs and shrub litter. Very heavy shrub 

load, depth 4 to 6 feet. Spread rate lower than SH7, 

but flame length similar. Spread rate is high; flame 

length very high.    
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SH8 (148)  

High Load, Humid Climate Shrub 
Description: The primary carrier of fire in SH8 is 

woody shrubs and shrub litter. Dense shrubs, little 

or no herbaceous fuel, fuelbed depth about 3 feet. 

Spread rate is high; flame length high. 

   

 

 

 

 

 

 
 

 

SH9 (149)  

Very High Load, Humid Climate Shrub (Dynamic) 
Description: The primary carrier of fire in SH9 is 

woody shrubs and shrub litter. Dense, finely 

branched shrubs with significant fine dead fuel, 

about 4 to 6 feet tall; some herbaceous fuel may be 

present. Spread rate is high, flame length very 

high.    
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Timber-Understory Fuel Type Models (TU)  
 

The primary carrier of fire in the TU fuel models is forest litter in combination with herbaceous or shrub fuels. 

TU1 and TU3 contain live herbaceous load and are dynamic, meaning that their live herbaceous fuel load is 

allocated between live and dead as a function of live herbaceous moisture content. The effect of live herbaceous 

moisture content on spread rate and intensity is strong and depends on the relative amount of grass and shrub 

load in the fuel model. 

 

 
 
 

 

TU1 (161)  
Low Load Dry Climate Timber-Grass-Shrub 

(Dynamic)  

Description: The primary carrier of fire in 

TU1 is low load of grass and/or shrub with 

litter. Spread rate is low; flame length low. 
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TU2 (162)  
Moderate Load, Humid Climate Timber-Shrub  

The primary carrier of fire in TU2 is moderate 

litter load with shrub component. High 

extinction moisture. Spread rate is moderate; 

flame length low. Fine 

 

 

 

 

 

 

 

 

 
TU3 (163)  

Moderate Load, Humid Climate Timber-Grass-Shrub (Dynamic)  
Description: The primary carrier of fire in TU3 is 

moderate forest litter with grass and shrub 

components. Extinction moisture is high. Spread 

rate is high; flame length moderate.   
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TU4 (164)  

Dwarf Conifer With Understory 
Description: The primary carrier of fire in TU4 is 

short conifer trees with grass or moss understory. 

Spread rate is moderate; flame length moderate.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TU5 (165)  
Very High Load, Dry Climate Timber-Shrub 

Description: The primary carrier of fire in TU5 is 

heavy forest litter with a shrub or small tree 

understory. Spread rate is moderate; flame length 

moderate. 
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Timber Litter Fuel Type Models (TL)  
 

The primary carrier of fire in the TL fuel models is dead and down woody fuel. Live fuel, if present, has little 

effect on fire behavior. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
TL1 (181)  
Low Load Compact Conifer Litter 

Description: The primary carrier of fire in TL1 is 

compact forest litter. Light to moderate load, fuels 

1 to 2 inches deep. May be used to represent a 

recently burned forest. Spread rate is very low; 

flame length very low. 
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TL2 (182)  

Low Load Broadleaf Litter 
Description: The primary carrier of fire in TL2 is 

broadleaf (hardwood) litter. Low load, compact 

broadleaf litter. Spread rate is very low; flame 

length very low.    

 

 

TL3 (183)  
Moderate Load Conifer Litter  

Description: The primary carrier of fire in TL3 is 

moderate load conifer litter, light load of coarse 

fuels. Spread rate is very low; flame length low. 
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TL4 (184)  

Small downed logs 
Description: The primary carrier of fire in TL4 

is moderate load of fine litter and coarse fuels. 

Includes small diameter downed logs. Spread 

rate is low; flame length low. 

 

 

 

 

 

 

 

 

 

 
 

TL5 (185)  
High Load Conifer Litter  

Description: The primary carrier of fire in TL5 is 

high load conifer litter; light slash or mortality 

fuel. Spread rate is low; flame length low.  
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TL6 (186)  

Moderate Load Broadleaf Litter  
Description: The primary carrier of fire in TL6 

is moderate load broadleaf litter, less compact 

than TL2. Spread rate is moderate; flame length 

low. 

 

 

 

 

 

 

 

 

 

 

 

 

 

TL7 (187)  

Large Downed Logs 
Description: The primary carrier of fire in TL7 is 

heavy load forest litter, includes larger diameter 

downed logs. Spread rate low; flame length low. 
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TL8 (188) Long-Needle Litter  

Description: The primary carrier of fire in TL8 is 

moderate load long-needle pine litter, may include 

small amount of herbaceous load. Spread rate is 

moderate; flame length low. 

   

 

 

 

 

 

 

 

 

 
TL9 (189) Very High Load Broadleaf Litter 
Description: The primary carrier of fire in TL9 is very high load, fluffy broadleaf 

litter. TL9 can also be used to represent heavy needle-drape. Spread rate is 

moderate; flame length moderate.   
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Slash-Blowdown Fuel Type Models (SB)  
 

The primary carrier of fire in the SB fuel models is activity fuel or blowdown. Forested areas with heavy 

mortality may be modeled with SB fuel models. 

 

 

 

 

 

 

 

 

 

 

 

 
SB1 (201)  
Low Load Activity Fuel 

Description: The primary carrier of fire in SB1 

is light dead and down activity fuel. Fine fuel 

load is 10 to 20 t/ac, weighted toward fuels 1 to 

3 inches diameter class, depth is less than 1 foot. 

Spread rate is moderate; flame length low. 
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SB2 (202)  
Moderate Load Activity Fuel or Low Load Blowdown  

Description: The primary carrier of fire in SB2 is 

moderate dead and down activity fuel or light 

blowdown. Fine fuel load is 7 to 12 t/ac, evenly 

distributed across 0 to 0.25, 0.25 to 1, and 1 to 3 

inch diameter classes, depth is about 1 foot. 

Blowdown is scattered, with many trees still 

standing. Spread rate is moderate; flame length 

moderate. 
 

 

 

 

 

 

 

 

 

 

 

 

 
SB3 (203)  

High Load Activity Fuel or Moderate Load 

Blowdown  
Description: The primary carrier of fire in SB3 is 

heavy dead and down activity fuel or moderate 

blowdown. Fine fuel load is 7 to 12 t/ac, weighted 

toward 0 to 0.25 inch diameter class, depth is 

more than 1 foot. Blowdown is moderate, trees 

compacted to near the ground. Spread rate is high; 

flame length high. 
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SB4 (204) High Load Blowdown 
Description: The primary carrier of fire in SB4 is 

heavy blowdown fuel. Blowdown is total, fuelbed 

not compacted, most foliage and fine fuel still 

attached to blowdown. Spread rate very high; 

flame length v ery high.    
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