
Fire Name: Big Nasty 
Park Name:  Lava Beds National Monument 
Start Date:  10/24/2006  
Est. dNBR Acres:  5190  
Assessment Type:  Extended  
Latitude / Longitude : 41 43 03 : 121 22 27  
Landsat Path/Row:  44/31  
Image Dates:  L5-06/29/2005;   L5-06/19/2007 

Fire Name: Griffith Park 
Park Name:  Santa Monica Mountains NRA 
Start Date: 5/8/2007  
Est. dNBR Acres:  890  
Assessment Type:  Initial  
Latitude / Longitude : 34 07 38 : 118 17 21  
Landsat Path/Row:  41/36  
Image Dates:  L5-05/04/2004;   L5-05/13/2007 

Completed 38 dNBR Burn Assessments from 61 Landsat Scenes on over 60 Fires. 

28 Extended Assessments on 2006 fires 10 Initial Assessments on 2007 fires 

http://www.mrlc.gov/show_scene_fire.asp?path=44&row=31&datatype=1&FireID=311�
http://www.mrlc.gov/show_scene_fire.asp?path=44&row=31&datatype=1&FireID=311�
http://www.mrlc.gov/show_scene_fire.asp?path=41&row=36&datatype=1&FireID=308�
http://www.mrlc.gov/show_scene_fire.asp?path=41&row=36&datatype=1&FireID=308�
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2006 Red Eagle Fire Extended Assessment 2007 



2006 Red Eagle, Extended Assessment 2007 

dNBR Thresholds -80, 110, 290, 460, 630 

Hectares Acres Percent Severity Class 

Incr. Greenness 1 96 238 .7 
2 1325 3274 10.0 
3 1855 4584 13.9 
4 1939 4792 14.5 
5 2544 6285 19.0 
6 5599 13835 41.9 

No burn-Very Low 
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High 
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dNBR Change Index Mosaic 
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 Piñon/Juniper – Sage Communities  



PLOT 1042 Low (Wedge Canyon  2003)  
A. Substrates                 0.56 
B. Herbs and Shrubs     0.40 
C. Tall Shrubs and Tree    0.45 
D. Intermediate Trees       0.32 
E. Big Trees                      0.08 
Understory CBI                0.48 
Overstory CBI                  0.18 
Total Plot CBI                   0.36 

PLOT 9009 Low (Robert 2003)  
A. Substrates              1.10 
B. Herbs and Shrubs 0.53 
C. Tall Shrubs and Trees 2.10 
D. Intermediate Trees 0.60 
E. Big Trees                 0.66 
Understory CBI          1.23 
Overstory CBI           0.63 
Total Plot CBI           0.95 

PLOT 1157 Low (Wedge Canyon 2003)  
A. Substrates               0.76 
B. Herbs and Shrubs   1.03 
C. Tall Shrubs and Trees 1.73 
D. Intermediate Trees 1.26 
E. Big Trees                 0.24 
Understory CBI          1.14 
Overstory CBI           0.75 
Total Plot CBI           0.97 

Patchy burn, 21% understory charring 
throughout plot. 15% consumption of 
downed fuels. forb/grass regrowth 
dominates understory 98%, with some 
small pockets of colonizers 2%. Pinegrass 
and fireweed most common. Shrubs and 
low trees show 5% mortality. Overstory 
trees show scorch 3%, and tree ground 
char < 1.8 m. Overstory tree mortality is < 
2%. Overstory of mixed conifer lodgepole, 
Douglas fir, and spruce subcanopy, and 
larch upper canopy. 

Patchy burn with 39% charring of 
understory throughout plot. 17% 
consumption of downed fuels. 
Regenerated forbs/grasses dominate 
understory 92%, with some small pockets 
of colonizers 8%. Shrubs and low trees 
show 55% mortality, but good resprouting. 
Overstory shows Scorch 15%, and tree 
ground char <1.8 m. Overstory tree 
mortality is 12%. Pinegrass, fireweed 
understory. Overstory subcanopy of birch, 
and even-aged lodgepole upper canopy. 

Patchy burn with 36% understory 
charring throughout. 12% consumption 
of downed fuels. Regenerated forbs & 
grasses dominate understory 90%, with 
some small pockets of colonizers 10%. 
Beargrass in unburned patches, fireweed 
dominates where it burned. Sapling 
conifers show 60% mortality. Overstory 
shows scorch 31%, but with green 
terminal growth and tree ground char 
was low < 1.8 m. Overstory mortality is 
20%. Understory of pinegrass and small 
fireweed patches. Overstory moderately 
open large Douglas fir and larch with 
saplings in understory.  

PLOT 1017 High (Robert 2003)  
A. Substrates              2.10 
B. Herbs and Shrubs 2.83 
C. Tall Shrubs and Trees 2.95 
D. Intermediate Trees 3.00 
E. Big Trees                 3.00 
Understory CBI          2.58 
Overstory CBI           3.00 
Total Plot CBI           2.74 

PLOT 1012 High (Robert 2003)   
A. Substrates               2.62 
B. Herbs and Shrubs  2.70 
C. Tall Shrubs and Trees  2.85 
D. Intermediate Trees      2.95 
E. Big Trees                      2.85 
Understory CBI                2.72 
Overstory CBI                  2.90 
Total Plot CBI                 2.79 

Consistent 98% charring of understory 
throughout plot. 35% consumption of downed 
fuels. Colonizers in low density dominate the 
understory 10%. Very little regeneration of 
pre-fire plants 2%. Shrubs and small trees 
show 100% mortality. Overstory shows 100% 
torching of trees. No green crowns remain. 
High branch consumption. Understory of low 
density fireweed, willow, alder, and some fire 
moss. Overstory of  intermediate dead 
lodgepole. 

Consistent burn with 98% charring of 
understory throughout plot. 42% 
Consumption of downed fuels, and much 
exposed soil. Colonizers in low density 
dominate the understory 15%. Very little 
regeneration of pre-fire plants 2%. Shrubs and 
small trees show 99% mortality. Overstory 
98% torched, and high branch consumption in 
crowns. No green crowns remain. Understory 
of low density fireweed, fire moss, and seral 
lodgepole. Overstory of dead spruce and 
lodgepole. 

PLOT 1084 High (Robert  2003)  
A. Substrates                 2.78 
B. Herbs and Shrubs     2.83 
C. Tall Shrubs and Tree    3.00 
D. Intermediate Trees       3.00 
E. Big Trees                      3.00 
Understory CBI                2.86 
Overstory CBI                  3.00 
Total Plot CBI                   2.92 

Consistent 100% charring of understory 
throughout  plot. 70% consumption of downed 
fuels, with much newly exposed rock/soil. 
Colonizers present in understory 10%. Very 
little regeneration of pre-fire plants 3%. 
Shrubs and small trees show 95% mortality. 
Overstory torching 100%, and ground char < 
7.0 m, tree mortality is 100%. Notable branch 
consumption, and no green in crowns. 
Understory of sparse fireweed with little fire 
moss. Overstory of dead hemlock and 
lodgepole. 

COMPOSITE BURN INDEX (CBI) PHOTO SERIES       Booklet Examples Grouped by Level of Severity 

2007 



MTBS Assesses all fires  
> 1000 Acres in West U.S. 
> 500 Acres in East U.S. 
 
2004 Fires Total = 348 

http://www.mtbs.gov 



Total Area Mapped 2004 

• 7,781,049 acres (CONUS, AK, HI) 

• 1,188,428 acres (CONUS) 

• 6,592,621 acres (AK) 

Ownership 

U.S. Severity 
U.S. Landcover 



1647 Acres 



A 

B 

Look for the faintest areas of burn (A) that are distinct from nearby unburned. Find typical areas or islands of uniform unburned (B).  The low threshold should include most of A, while B 
remains mostly unclassified (unburned).  Low pixels are expected to show up in B, since value-ranges within categories overlap along the dNBR gradient.  Find a happy medium between 
low pixels in B, and unburned pixels in A.  The low threshold probably should be lowered if there are no low pixels in B.  Minimize low in unburned (B), but also minimize unburned in low (A).  
Small unburned patches in the burn (B) should remain reasonably well defined after setting a low threshold.  The MTBS “unburned to low” category is defined to include some burned area. 

B 

Use the grayscale dNBR/RdNBR as a reference to the distribution and pattern of the burn. 

C 

C 

C 
C 

B 

A 

C – Note areas outside the burn that are lighter than other more typical unburned areas, where detected changes are not likely due to fire. Do not be too concerned about “burn pixels” 
showing up here in quantity or patches.  Also, avoid these areas when sampling for the unchanged mean value (i.e. unburned bias). This dNBR is good; it has little variation in unburned. 

D D 

D 

D – Note brighter areas in the burn are not well delimited and rather nebulous, spread over the highest ridges from which there is only gradual decrease into lower-change values.  Thus, 
one should not expect very clear demarcation between moderate and high classes.  One can try to find some smaller candidate training areas like (E) where slight distinctions appear. 

E 

C 

A 

MTBS workshops, training materials on thresholding, dNBR calibration etc. 



Thresholds:   Unburned dNBR >= 70 set to 0.80 Green,  Moderate dNBR >= 170 Gold,  High dNBR >= 300 set to 0.90 Red 

B 

B 

B 

B 
A 

A 

A 

A 

At a 170 threshold, some of the lighter dNBR pattern seems to fill out, e.g. B, and a little more uniformity within yellow patches like A.  At 160 threshold, the previous trends 
continue, but now there begins to be a breakdown in the green pattern, e.g. some areas around A and C (smaller more fragmented spots). There is no clear breakpoint 
between 200 and 160, however, as changes in the classification occur gradually by similar increments of pixels.  If you move this slide up below slide 16 (200 threshold) and 
flicker between the two, the impression is that 200 is too high and 160 is probably getting too low for a moderate threshold.  Both 170 and 180 seem reasonable.  One needs 
examine other areas in default zoom to confirm.  Go back and forth between slides to see the affect. 

C C 



The previous AOI’s outlined general areas where it looked 
suitable to sample.  Now, we consider a complete lay-out of 
actual samples for the burn.    
 
As far as overall sample size is concerned, at least 10,000 
pixels is recommended.  That sounds like a lot, but it’s not 
such a large area.  The upper AOI in the previous slide (E-F) 
is about 12,000 pixels.   
 
More pixels are desirable, as well as large AOI.  This tends 
to lessen the influence of included undesirable pixels on the 
mean.  Larger AOI are also more practical and efficient to 
create.  But do not sacrifice quality by including a lot of 
garbage in order to get larger sample sizes. 
 
The SNC IA lends itself to ease of sampling with larger AOI.  
Certainly the AOI in previous slides could have been used.  
However, to emphasize getting samples from around the 
burn, and to illustrate a technique that may save time in 
more difficult situations, another option is illustrated.  
 
Create one or a couple standard-shape AOI and just copy 
and paste those (several at once) to various localities.  By 
pasting similar numbers of these in each region, one can try 
to equalize the number of pixels sampled around the burn. 
 
The AOI object needs to be small enough so it does not 
include unwanted variation where the smallest target patch 
is located.  It is helpful to find that smallest target first.  I 
started with one of the north patches.  If the AOI object fits 
there, the same object should fit in other locations, avoiding 
further adjustments. 
 
You can convert the square-meter size of the first AOI 
(through AOI element properties) to pixels, and determine 
how many are needed.  In this case, one AOI ≈ 1288 pixels.  
About 4 samples were taken from each region.  I ended up 
with 22 or over 28,000 pixels total.  Good enough; you could 
do more if you like. 
 
I also created an AOI (lower right) which was 4 times the 
original to get more pixels in one.  I could have used 4X 
versions in the other expansive areas.  One could even 
double that for some of the larger areas; many 
configurations are possible. 

The Unburned Bias:  Total Sample for IA. 







CBI Total Plot - All Burns 

dNBR (5-pt average, offset by unchanged mean) 
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RESIDUAL VALUES FROM NON-LINEAR MODEL USING ALL PLOTS.  N = 341 
(CBI  - Predicted) 

Largest value that 
is not an outlier 

Median 

25th Percentile 

75th Percentile 

Smallest value that 
is not an outlier 

Plots generally below the all-plot 
regression line.  CBI was lower 
than predicted from all plots. 

Plots generally above the all-plot 
regression line.  CBI was higher 
than predicted from all plots. CBI Residuals (observed - predicted) 
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2004 Glacier Creek Burn, Kenai AK 
Landsat ETM+ 06/28/2005 dNBR image Extended Assessment 

Extended Assessment 

Upland Low Wetlands Intermediate 



Cavity Lake Fire July 14, 2006 
32,000 Ac. 

Ham Lake Fire May 5, 2007 
76,000 Ac. 

Lake Superior 

Landsat TM 5/20/07 

Canada 

Canada 

U.S. 

U.S. 

Superior National Forest & 
Boundary Waters Canoe Area 

U.S. 

http://www.fs.fed.us/fire/�
http://www.nifc.gov/�
http://www.bwca.cc/�
http://www.dnr.state.mn.us/index.html�


2007 Ham Lake Burn 

C. Key, N. Benson, J. Clark Photos 



C. Key Photos 

2006 Cavity Lake Burn 

Seagull Lake 



C. Key Photos 

2006 Cavity Lake Burn 



C. Key Photos 



C. Key Photos 

2006 Cavity Lake Burn from Seagull Lake 

2007 Ham Lake Burn 



Key, C.H. 2006. Ecological and sampling constraints on defining landscape 
fire severity. Fire Ecology: 2(2): 178-203. 

 

Keane, R.E.; J. Agee; P. Fule; J. Keeley; C. Key; S. Kitchen; R. Miller; and 
L. Schulte. (in press).  The ecological effect of large fires in North America: 
benefit or catastrophe. International Journal of Wildland Fire. [2007]. 

 

 

 

 

 

Zhu, Z.; C. Key; D. Ohlen; N. Benson. 2006. Evaluate Sensitivities of Burn-
Severity Mapping Algorithms for Different Ecosystems and Fire Histories in the 
United States. Final Report to the Joint Fire Science Program, Project JFSP 
01-1-4-12: 35pp. Submitted 10/12/2006, Revised and updated 9/21/2007. 

Fire Ecology and Management Congress, San Diego CA, Nov 2006: 

At least 19 papers and 6 posters incorporated the Normalized Burn Ratio, the Composite Burn Index, 
and/or spatial data that we produced. 

C. Key Photo  
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