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Project Background 

• The Brittle and Memorable Projects are a 
landscape level reintroduction of fire to a 
red pine / jack pine dominated ecosystem.  
The goals of the projects are: Improve 
firefighter and public safety, reduce fuel 
loading, and restore fire adapted 
ecosystems.  
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Brittle and Memorable Landscape Prescribed Burn Projects 
14,500+ Acres 

Xeric Soils  
Annual Precipitation is around 28-29” 

Surface fuels are primal sedges, cool season grass, and blueberry 



Measurements 
 Fuel loading 
 Duff / litter 
 Fire severity  
 Surface fire behavior 

potential  
 Photo series 
 Mortality / snag creation  
 Crown scorch  
 Bole char / char depth 
 Crown bulk density 
 Soils / carbon content 
 Vegetation mapping 
 Fire behavior 
 Smoke 
 Needle Density  
 

 



Burn Name Primary 
Fuel Type 

Pre-Burn 
Date Last Burn 

Date 
Mortality 
Study Date 

Post-Burn 
Date 

Next 
Measurement  

Brittle Block 
01 

Red Pine 
Aspen 9/25/2008 4/28/2009 

 9/12/2010 
6/06/2014 

 9/12/2010 
6/06/2014 Year 2017 

Brittle Block 
09 

Red Pine / 
Jack pine 5/7/2005 4/17/2008  06/24/09  6/24/2009 Year 20114 

Brittle Block 
10 

Red Pine/ 
Jack pine  4/13/2014  4/28/2014 5/8/2014 5/8/2014 Year 2017 

Brittle Block 
12 Red Pine 09/28/06 4/24/2007 8/20/2009  08/20/09 Year 2015 

Plot Measurement Schedule and Frequency 

Pre-Burn (1 year before) 
Post- Burn (within 1 year) 
Post- Burn 3-5 years 



 Fire Monitoring 
Handbook. USDI 
National Park 
Service. 2003 



Plot Date Tree # Tree Spp DBH 
Tree 
Height CBH 

Crown 
Ratio % 

Crown 
Class 

Crwn 
Scorch 
(% Live) 

Total 
Bole 
Char 

Min. Bole 
Char 

char 
depth 
10th " 

Live / 
Dead 

Insect 
Activity Decay Cavity Remarks 

BR10-1 5/29/2014 1 RP 15.2 28 18 60 CO 100 4 1 0.12 L N N N   

    2 OAK 15 27 N/A 0 CO N/A 4 1 0.08 D N N N   

BR10-10 5/29/2014 1 RP 9 30 4 90 CO 90 6 0.5 0.16 L N N N MECH. SCAR 

    2 RP 11 30 20 50 CO 100 6 0.5 0.12 L N N N MECH. SCAR 

Brown's Fuel Transect Fuel Load Calculator Brittle Block 10 Averages of plots 
PostBurn 5/29/2014 

Note:  Transect lengths are in feet; 1000 hr fuel diameters, duff and litter depths are in inches 
Required Field Optional Defaults Products 

Slope %*** 0 

Length ft n=Count d2 * s** Tons/Acre Kg/m2 
1 hr 16 2.25 0.031 0.61 0.032 0.007 
10 hr 80 1.875 0.242 0.53 0.036 0.008 
100 hr 80 0.5 2.518 0.49 0.092 0.021 

Sum d2 (Below)     
1000 hr Solid 240 3 53.25 0.30 0.775 0.174 
1000 hr Rotten 240 5 73.00 0.46 1.629 0.365 

Bulk Density (lb/ft3)     
Litter loading 2.50 1.418 0.318 
Duff loading 4.30 8.414 1.886 Inches cm 
Litter depth 0.31 0.313 0.794 
Duff depth 1.08 1.078 2.738 

    
Total Fine 0.159 0.036 
Total Heavy 2.403 0.539 
Total Litter/Duff 9.832 2.204 
Grand Total 12.394 2.778 



Fire behavior from aerial ignition Slash 
Model 2 (SB2).  Flame Length 7’ 

DATE Burn Name Time of Burn Day of Last 
Rain 

Rain (in) Temp (F) Rh % Wind Spd Wind Dir F.L. (ft) R.O.S 
(ft/min) 

Notes Acres Est. 
Mortality 

4/19/2014 Brittle Block 20 16:30-19:30 4/14/2014 0.7 44-51 40-57 0-8 SE & E 1 to 6' 1 to 2 
Strip head fire w/ Heli, lake 
wind 1017 <1% 

4/19/2014 Brittle Block 18 16:30-19:30 " " 44-51 40-57 0-8 SE & E 1 to 6' 1 to 2 Strip head fire w/ Heli  356 <1% 
4/19/2014 Brittle Block 10 16:30-19:30 " " 44-51 40-57 0-8 SE & E 1 to 6' 1 to 2 Strip head fire w/ Heli  637 <1% 

4/27/2014 Brittle Block 3 13:45-17:54 4/25/2014 0.1 48-52 31-48 0-10 S to NE 1 to 5' .5-1.5 
Strip head fire w/ Heli, lake 
wind 648 <1% 

4/27/2014 Brittle Block 4 13:45-17:54 " " 48-52 31-48 0-10 S to NE 1 to 5' .5-1.5 Strip head fire w/ Heli  553 <1% 
4/27/2014 Brittle Block 5 13:45-17:54 " " 48-52 31-48 0-10 S to NE 1 to 5' .5-1.5 Strip head fire w/ Heli  579 <1% 
5/5/2014 SBWH Block 2 11:27-1345 2 days 0.44" 48-52 39-51 3 to 10 Se-E 0.5-3' 0.5-1.5 ATV torch, lake wind 195 1% 
5/5/2014 SBWH Block 3 15:00-17:35 2 days 0.44" 48-52 39-51 3 to 10 Se-E 0.5-3' 0.5-1.5 ATV torch 80 2% 





Pre Burn                                                                                  Post Burn 



Results 
 

Pre-Burn 

Blk 4 Blk 10 Ave 

Litter loading 7.297 9.035 8.166 

Duff loading 6.882 11.426 9.154 

Post-Burn 

Litter loading 1.992 1.485 1.739 

Duff loading 4.206 8.475 6.341 

0 1 2

Litter depth

Duff depth

inches 

Project Litter / Duff Depth 

Post-Burn

Pre-Burn



Average 
Crown Scorch 

Average 
DBH 

Average 
Tree 
Height 

11.40% 11.06 39.4 

Jack pine =1,403.95 acres (largest stand is 246.1acres) 
White pine =26.4 acres 
Aspen (Quaking and trembling) = 252.5 acres (largest stand is 52.2 ac) 
Oak (Black or Northern Pin) = 301.0 acres (largest stand is 120.1 ac) 
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Bole Char in Red Pine 

Max Bole Char
Min Bole Char

Average 
Char 
depth 3’ 

Average 
Char 
depth 
1.5’ 

Average 
Bole char 
height 

0.091" 0.132" 6.84' 

1 year Post-Burn 

7 years Post- Burn 



Project Name Memorable North Memorable South 

2005 2010 2013 2007 2013 

Total Pre Rx dead tree 
% 

5.3% 
  

6.2% 

Average live BA 118 111 

Average DBH (in) 11.2 11.3 11.3 10.7 10.7 

Total acres 347 459 

Total number plots 30 10 29 10 

Acres/plot 10.5 35 15.8 45.9 

Rx Mortality % 3.6% 4.7% <1/2% < 1/2% 3.4% 

Total dead /acre 9.4  9.5  9.5  7.1  8.9 

Averages For Post 
Burn Tree Mortality  

Burn Unit Mortality 

Brittle 1 0.5% 

Brittle 2 0.5% 

Brittle 3 1.50% 

Brittle 4 0.5% 

Brittle 5 0.5% 

Brittle 6 1% 

Brittle 9 (Crown Fire) 18% 

Brittle 10 2% 

Brittle 12 (head fire) 2% 

Mem North 4.70% 

Mem Mid. 0.50% 

Mem South (head fire) 3.40% 

Ave. 2.92% 



• Fire Potential 
• Surface Fire Behavior 
• General 
• Strata & Categories 
• Carbon 



FUELS MAPPING 

 Fire behavior 
modeling 

 Tracking changes in 
fuel models 
 
 

 
 
 
 
 
 

 





Fuel Potential for Brittle (Pre and Post-Burn) 

Fuel bed Fuel Model  
Surface Fire 

Potential (1-9) 

Crown Fire 
Initiation Potential 

(1-9) 
Available Fuel 
Potential (1-9) 

FCCS Fire 
Potential Code 

Opening in Brittle 
Pre-burn TU2 5 6 4 564 
Opening in Brittle 
Post-burn TU2 6 4 2 642 
Red Pine-Oak Brittle 
pre-burn TL9 6 5 3 653 
Red Pine-Oak Brittle 
post-burn TL8 5 4 2 542 
Red Pine with slash 
pre-burn SB2 6 7 3 673 
Red Pine with slash 
post-burn TL8 5 4 2 542 
Red Pine with Aspen 
pre-burn TL6 4 5 3 453 
Red Pine with Aspen 
post-burn TL5 4 4 2 442 



Burn Severity Mapping 
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