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Table S1. Descriptive information for each of the entrapment cases used to conduct the analysis. 

Name Year Month Day Time State Unit 

# 
Entrapped 

Fire shelter 
deployment Fatalities 

Injuries 
(includes 
fatalities) Vehicles Buildings 

Fuel 
Model Fuel Type 

30-mile 1 2001 7 10 1724 WA Okanogan NF 6 Yes Yes Yes No No 10 Timber 

30-mile 2 2001 7 10 1724 WA Okanogan NF 10 Yes No No No No 10 Timber 

A-bar 2003 5 11 1535 AZ Coronado NF 3 Yes No No Yes Yes 1 Grass 

Alabaugh 
Canyon 

2007 7 8 0020 SD 
Black Hills 
NF 

2 Yes No Yes Yes No 2/9 Grass 

Angora 2007 6 26 1500 CA 
South Lake 
Tahoe 

2 Yes No No No No 9 Timber 

Battlement 
Creek 

1976 7 17 1440 CO 
Grand 
Junction BLM 

4 No Yes Yes No No 5/6 Brush 

Beaver 2014 8 11 1730 CA Klamath NF 3 Yes No Yes Yes No TU5 Timber 

Bell Valley 1973 8 11 1635 CA 
San Diego 
County 

1 No Yes Yes No No 5/6 Brush 

Blackwater 1937 8 21 1500 WY Shoshone NF 51 No Yes Yes No No 10 Timber 

Bluecut 2002 6 17 1630 CA 

San 
Bernardino 
NF 

1 Yes No Yes Yes No 4 Brush 

Boyd 1985 5 17 1700 FL Taylor County 2 Yes No Yes No No 9 Timber 

Brewer 1988 6 23 2120 MT Custer NF 18 Yes No Yes Yes No 9 Timber 

Butte 1 1985 8 29 1610 ID Salmon NF 43 Yes No No Yes No 10 Timber 

Butte 2 1985 8 29 1610 ID Salmon NF 30 Yes No No No No 10 Timber 

California 1990 6 27 1440 CA 
Riverside 
County 

4 No No Yes No No 2 Brush 
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Canyon 
Creek 1 

1988 9 6 1630 MT 
Lewis and 
Clark NF 

107 Yes No No Yes No 10 Timber 

Canyon 
Creek 2 

1988 9 9 1630 MT 
Lewis and 
Clark NF 

22 Yes No Yes No No 10 Timber 

Cedar 2003 10 29 1430 CA Cleveland NF 4 No Yes Yes No No 4 Brush 

Cedar 
Mountain 

1994 11 20 1745 GA 
Chattahoochea 
NF 

1 Yes Yes Yes No No 6 Timber 

Charles 
Taylor Road 

2008 3 25 1600 NC Bertie County 1 No No Yes No No SH8 Grass 

Cinco de 
Mayo 

1997 5 5 1800 FL 
Collier 
County 

1 Yes No No Yes No 7 Timber 

Clover 1988 7 14 1730 WY 
Yellowstone 
NP 

3 Yes No No No No 10 Timber 

Coal 
Canyon 

2011 8 11 1510 SD 
Black Hills 
NF 

1 No No Yes Yes No 9/2 Timber 

Concow 2000 9 19 1515 CA Butte County 3 Yes No Yes No No 4 Brush 

Cramer 2003 7 22 1600 ID 
Salmon-
Challis NF 

2 No Yes Yes No No 9 Timber 

Crank 1987 8 30 1700 CA 
Lassen/Modoc 
RU 

25 Yes No Yes Yes No 10 Timber 

Decker 1 1959 8 8 2010 CA Cleveland NF 2 No No No Yes No 4 Brush 

Decker 2 1959 8 8 2010 CA Cleveland NF 5 No Yes Yes No No 4 Brush 

Dude 1990 6 26 1420 AZ Tonto NF 11 Yes Yes Yes No No 10 Timber 

Eagle 1 1989 7 8 1110 CA 
Lassen/Modoc 
RU 

7 Yes No No No No 9 Timber 

Eagle 2 1989 7 8 1300 CA 
Lassen/Modoc 
RU 

6 Yes No No No No 6 Brush 
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Esperanza 2006 10 26 0730 CA 
Riverside 
County 

5 No Yes Yes Yes Yes 4 Brush 

Fire 96 1989 7 29 1640 OR Malheur NF 20 Yes No No No No 10 Timber 

Gentille 1989 5 31 1400 FL Lake County 1 Yes No Yes Yes No 7 Brush 

Hamm 1987 9 4 1100 CA Stanislaus NF 20 Yes No No Yes No TU5 Timber 

Harris 2007 10 21 - CA - 4 No No Yes No No SH7 Brush 

Hochderffer 1996 6 21 1250 AZ Coconino NF 21 Yes No Yes No No 10 Timber 

Holloway 2012 8 12 1830 OR 
Winnemucca 
BLM 

1 Yes No Yes No No 4 Brush 

Hull 
Mountain 1 

1994 8 25 1640 OR Medford 1 No Yes Yes No No 9 Timber 

Hull 
Mountain 2 

1994 8 25 1640 OR Medford 1 No No No No No 9 Timber 

Hyde 1988 10 9 1904 CA 
Riverside 
County 

1 Yes No Yes No No 4 Brush 

Inaja 1956 11 25 2005 CA Cleveland NF 11 No Yes Yes No No 4 Brush 

Jackson 2008 6 10 1234 CA 
Sacramento 
County 

1 No No Yes No No 1/3 Brush 

Lake 
Mountain 

1985 7 4 1730 ID Salmon NF 46 Yes No No Yes No 10 Timber 

Lauder 1987 9 29 1015 CA Willits City 5 Yes Yes Yes No No TU5 Timber 

Loop 1966 11 1 1550 CA Angeles NF 10 No Yes Yes No No 4 Brush 

Mann Gulch 1949 8 6 1750 MT Helena NF 1 No No Yes No No 1/3 Grass 

Marre 1993 10 2 0100 CA Los Padres NF 15 Yes No No Yes Yes 9 Timber 

Muddy 
Creek 

2009 8 4 1630 OR Clarno, OR 3 No No No Yes No GR2 Grass 
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Nuttall 2004 7 2 1325 AZ Coronado NF 12 Yes No No No No 10/5 Timber 

Old 
Topanga 

1993 11 2 1500 CA 
Los Angeles 
County 

4 Yes No Yes Yes No 4 Brush 

Panther 2008 7 26 1515 CA Klamath NF 1 Yes Yes Yes No No TU5 Timber 

Paper 1987 9 4 0550 CA Stanislaus NF 15 Yes No No No No TU5 Timber 

Pechanga 2000 8 2 1520 CA 
Riverside 
County 

4 No No Yes No Yes 4 Brush 

Pepper Hill 1938 10 19 - PA 
Cameron 
County 

5 No No No No No 9 Timber 

Price 
Canyon 

2002 6 30 1900 UT 
BLM, NW of 
Price 

2 Yes No No No No 2/6 Brush 

Reserve 1994 6 3 1700 AZ Santa Rita 3 Yes No No Yes No 1/2 Grass 

Road U 2011 4 9 1700 TX Moore County 1 No Yes Yes No No GR2/GS2 Grass 

Romero 1971 10 7 2100 CA 
Santa Barbara 
County 

2 No No Yes Yes No 4 Brush 

Salt 2011 8 29 1800 ID 
Salmon-
Challis NF 

4 Yes No No No No TU4 Timber 

Santiago 2007 10 22 - CA 
Orange 
County 

12 Yes No No No No SH2/SH5 Brush 

Shelly 1989 6 24 1342 NM Gila NF 41 Yes No Yes Yes No 9 Timber 

South 
Canyon 1 

1994 7 6 1615 CO 
Grand 
Junction BLM 

12 Yes Yes Yes No No 4/6 Brush 

South 
Canyon 2 

1994 7 6 1615 CO 
Grand 
Junction BLM 

8 Yes No No Yes No 4/6 Brush 

Storm Creek 1988 9 3 1700 MT Gallatin NF 48 Yes No No No No 10 Timber 

Tarkio 2005 8 10 1900 MT Lolo NF 3 Yes No No Yes No 10 Timber 
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Toolbox 2002 7 24 1545 OR Fremont NF 20 Yes No Yes No No 2/6 Brush 

Valley 2015 9 12 1402 CA Lake County 4 Yes No Yes No Yes TU5 Timber 

Virginia 
Lake 1 

2001 8 13 1600 WA 
BIA, Colville 
Res. 2 Yes No Yes Yes No 2/6 Timber 

Virginia 
Lake 2 

2001 8 13 1700 WA 
BIA, Colville 
Res. 2 No No No Yes No 2/6 Timber 

West 
Mountain 2 

1998 9 19 0400 UT Uinta NF 1 Yes No No No No 2 Grass 

Yarnell Hill 2013 6 30 1642 AZ 
Yavapai 
County 

19 Yes Yes Yes No No SH5 Brush 
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Table S2. Additional fire environment related information for each of the entrapment cases used to conduct the analysis 

Abbreviations: fuel height (FH), fuel load (FL), Remote Automatic Weather Stations (RAWS), air temperature (AT), relative humidity (RH), eye-

level wind speed (WS), fuel moisture (FM), rate of spread (ROS), and separation distance (SD) 

Name Year 

FH 
(m) 

FL (kg 
m-2) 

Slope 
(%) 

Weather 
Source 

AT 
(°C) 

RH 
(%) 

WS (m 
s-1) 

1-h 
FM 
(%) 

10-h 
FM 
(%) 

Live 
FM 
(%) 

ROS 
(m 

min-1) 

Flame 
height 

(m) 

SD 
(m) 

30-mile 1 2001 15.2 - 5 On-site 34.4 8 14.8 - 3 <100 38 30.5 7.6 

30-mile 2 2001 15.2 - 5 On-site 34.4 8 14.8 - 3 <100 38 30.5 8.2 

A-bar 2003 0.5 0.2 3 - - - 4.5 - - - 27 0.9 7.0 

Alabaugh 
Canyon 

2007 0.3 - 0 On-site - - 16.1 - - - 80-107 3.7 34.4 

Angora 2007 16.8 - 0 Forecast 25-27 
10-
15 

2.2 3-5 5-7 - - 33.5 11.6 

Battlement 
Creek 

1976 1.8 - 75 On-site 35-38 - 6.7 5.5 3-5 166 37 10.4 2.1 

Beaver 2014 9.1 - 0 - - - 4.5 - - - - 18.3 22.6 

Bell Valley 1973 0.9 - 40 On-site 34.4 20 5.8 - - - - 1.8 2.1 

Blackwater 1937 25.0 - 40 On-site 32.2 6 13.4 - - - - 79.9 29.9 

Bluecut 2002 2.4 4.5-13.5 4 RAWS 35.0 22 2.2 3-4 - 48 - 9.1 3.7 

Boyd 1985 15.2 - 3 On-site - 27 5.4 - - - - 30.5 5.5 

Brewer 1988 15.2 1.6 20 On-site 35.0 - 3.6 - 2 - - 30.5 50.9 

Butte 1 1985 21.3 5.6-9.0 45 On-site 23.9 15 8.0 3-7 6 75 54-94 70.1 34.4 
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Butte 2 1985 21.3 5.6-9.0 45 On-site 23.9 15 8.0 3-7 6 75 54-94 70.1 68.9 

California 1990 0.6 1.3 10 On-site 43.3 9 5.4 1 - 62 305 18.3 8.2 

Canyon Creek 
1 

1988 15.2 - 28 On-site - - 17.9 - - - 46-131 53.3 66.8 

Canyon Creek 
2 

1988 6.1 - 15 On-site 24-29 8-15 10.3 - - - - 61.0 25.3 

Cedar 2003 4.0 3.3 16 RAWS 21.1 30 4.0 - - - 319 13.7 45.7 

Cedar 
Mountain 

1994 12.2 - 13 RAWS 16-21 
20-
30 

3.1 5 6 146 >24 3.4 19.2 

Charles 
Taylor Road 

2008 0.9 2.4 4 RAWS 15.0 26 3.1 4 6 - - 2.4 3.7 

Cinco de 
Mayo 

1997 16.8 - 0 On-site 27.2 43 5.4 17 - - 
6.7-
33.5 

10.1 7.9 

Clover 1988 15.2 - 5 On-site 27.8 14 2.7 - - - - 30.5 15.2 

Coal Canyon 2011 15.2 - 35 RAWS 33.3 16 0.9 - - - - 15.2 4.3 

Concow 2000 3.7 2.9 77 RAWS 39.4 16 8.0 - - - - 30.5 27.1 

Cramer 2003 20.1 - 45 RAWS 37.8 8-11 2.7 - - 100 
122-
183 

29.9 3.0 

Crank 1987 21.3 5.6-6.7 25 On-site - - 17.9 - 3 60 - 42.7 45.7 

Decker 1 1959 1.5 - 50 On-site - - 33.5 - - - - 15.2 5.5 

Decker 2 1959 1.5 - 50 On-site - - 33.5 - - - - 15.2 5.5 
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Dude 1990 15.2 - 8 On-site 35.0 
10-
15 

11.2 - 4 76 80 50.0 2.7 

Eagle 1 1989 15.2 - 20 On-site 30.6 15 8.0 2 5 - - 8.5 18.6 

Eagle 2 1989 1.5 - 2 On-site 34-36 
11-
13 

2.7 2 5 - - 8.5 5.5 

Esperanza 2006 2.1 4.5-5.6 38 On-site 13.9 8 4.0 3 3 60 
536-
1073 

20.1 7.6 

Fire 96 1989 15.2 11.2 38 On-site - 18 4.5 - - - - 24.4 16.5 

Gentille 1989 1.5 - 2 On-site 34.4 39 4.5 5 9 100 10-24 3.0 1.8 

Hamm 1987 15.2 - 70 On-site - - 1.8 - - - - 6.1 4.0 

Harris 2007 1.8 3.2 15 RAWS 20.6 8 6.3 - 5 50 - 3.7 22.9 

Hochderffer 1996 16.8 - 60 RAWS 27-32 
10-
20 

3.1 4 3-7 
100-
130 

27 38.1 41.1 

Holloway 2012 4.0 0.7 0 On-site 28.3 22 4.9 - 2 56 32-34 3.7 11.3 

Hull 
Mountain 1 

1994 19.8 - 62 On-site 32.2 
22-
24 

0.9 4 5 - 80-201 29.0 1.8 

Hull 
Mountain 2 

1994 12.2 - 13 On-site 32.2 
22-
24 

3.1 4 5 - 80-201 3.4 3.7 

Hyde 1988 1.8 2.2-3.4 43 On-site 31.1 11 8.0 3 - - - 9.1 0.0 

Inaja 1956 2.4 1.8-2.2 70 On-site 20.0 18 8.0 - - 56 - 11.9 4.9 

Jackson 2008 2.7 0.3 0 RAWS 26.7 15 1.3 2 3-4 - 40-60 5.5 1.5 
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Lake 
Mountain 

1985 10.7 - 8 On-site 26.7 
27-
32 

11.2 - - - - 21.3 34.4 

Lauder 1987 18.3 - 65 On-site 30.0 8-10 17.9 - 7 - - 36.6 21.9 

Loop 1966 6.1 2.5 85 On-site 26.7 12 8.0 - 3-4 60 671 10.1 13.4 

Mann Gulch 1949 0.6 0.4 18 On-site 36.1 22 4.9 3 5 - 
110-
186 

4.0 17.4 

Marre 1993 15.2 - 70 On-site 22-25 
22-
34 

4.0 - - - 17-23 30.5 60.0 

Muddy Creek 2009 0.5 0.3 0 - - - 4.5 - - - - 0.9 36.0 

Nuttall 2004 10.7 - 5 RAWS 20.0 14 0.9 2 2-3 - - 21.3 30.8 

Old Topanga 1993 1.8 5.6-9.0 40 On-site 26.1 10 8.0 4 5 - - 9.1 9.1 

Panther 2008 18.3 - 47 On-site 23.3 32 0.9 - 5 
97-
114 

2-3 30.5 0.0 

Paper 1987 21.3 10.1 3 On-site 29.4 - 23.7 - - 70 - 42.7 11.6 

Pechanga 2000 4.6 
10.1-
11.2 

5 On-site 30-32 
30-
40 

3.6 6 - 53-61 - 9.1 4.0 

Pepper Hill 1938 15.2 - 38 - - - 4.5 - - - - 7.6 10.7 

Price Canyon 2002 1.2 1.3 3 RAWS 22.2 9 11.2 1 2 - - 2.4 53.3 

Reserve 1994 0.9 0.9 0 On-site 38+ 10 4.5 - - - - 2.7 1.8 

Road U 2011 0.5 0.2-0.5 0 Forecast 30.6 9 7.2 3 - - 40-67 3.7 2.1 

Romero 1971 1.8 - 60 On-site 27-32 20 6.7 - - - - 22.9 7.0 

Salt 2011 15.2 - 21 RAWS 17.2 28 3.6 - 5 - 23-27 38.1 37.5 
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Santiago 2007 0.9 0.9-1.3 13 RAWS 30.6 5 5.4 2-3 - - - 1.8 5.5 

Shelly 1989 17.7 - 3 - - - 4.5 - - - - 22.9 18.6 

South Canyon 
1 

1994 3.7 - 55 On-site 26.7 10 17.0 2-5 - 60 
110-
165 

29.0 2.1 

South Canyon 
2 

1994 3.7 - 45 On-site 26.7 10 17.0 2-5 - 60 
110-
165 

29.0 160.0 

Storm Creek 1988 19.2 - 3 On-site - - 26.8 - - - - 38.1 160.6 

Tarkio 2005 18.3 - 50 Forecast 29-32 15 2.7 - - - - 38.1 11.9 

Toolbox 2002 4.0 1.8 20 - - - 4.5 - - - - 7.9 34.7 

Valley 2015 9.1 - 20 RAWS 31.1 12 3.1 3 - 51 - 18.3 11.3 

Virginia Lake 
1 

2001 25.0 - 25 On-site 27-32 <20 4.9 2 5 - - 50.0 4.9 

Virginia Lake 
2 

2001 25.0 - 0 On-site 27-32 <20 4.9 2 5 - - 50.0 3.0 

West 
Mountain 2 

1998 0.9 0.7 50 On-site - - 8.9 6 7 - 4-13 5.5 7.0 

Yarnell Hill 2013 1.8 - 8 RAWS 37.8 8-12 6.7 3 - - 295 21.3 4.9 

 


