FIRE

INTENSITY LEVELS

Initial Summary [Roussopoulos 1975] used at National Fuel Management Workshop 1974.

Fireline

Calculated
intensity flame length
(Feet)

Fire descriptions and control actions

(Btu/s/ft)

I:
2-3

<1

Few fireg}exist at this low intensity. [Byram 1959]

I71:
19-58

20-100

24

27

100

2-3

Most prescribed fires backing into the wind in surface
fuels. Depth of flaming zone <1 ft and flame length about
2 ft. [Brown and Davis 1973]

Prescribed backfires in slash-longleaf pine with palmetto-
gallberry understory reduced surface fuels and did little
damage to overstory. Higher intensities resulted in stand
damage, especially with low winds, rates of spread between
1.5 and 3 ft/min. [Hough 1968]

Test fire in balsam fir understory with tree height of

13 ft and crown base height of 3 ft. Crown bulk density
moderate to light at 0.0087 1b/ft3. Fire would not sustain
crowning, only occasional torching. Ground fire below
critical level. [Methven and Murray 1974]

Fire in surface fuels of eucalypt forest. Load of
3.4 t/a fuels <1/4 in.; rate of spread about 1.1 ft/min
and flame length about 12 to 15 inches. [McArthur 1967]

In Eucalypt forests, generally represents limit of control
for manual ground attack. Flames exceed 3 ft and rate of
spread is about 4 ft/min. Is the maximum prescribed for

controlled burning activities, JHodgson 19681

IIT:
100-1000

112

210

4-11

Prescribed and wildfires burning with the wind in surface
fuels. Most are controlled by direct attack with con-
ventional firefighting methods, considered to be two-
dimensional fires. At upper end of range, flames will be
about 9 ft and heat from fire will be intense, 30-40 feet
from fire. [Brown and Davis 1973]

Fire in surface fuels of eucalypt forest. Load of 6.5 t/a
fuels <1/4 in. with rate of spread 2.4 ft/min. Flame
length up to 5 feet but averaged 3-4 feet. [McArthur 1967]

Prescribed fire under sequoia-mixed conifer stand, three
storied--white fir saplings (10 to 50 ft), ponderosa pine/
incense cedar (100-180 ft), and sequoia (180 to 250 ft).
Rate of spread of about 7.5 ft/min and combustion rate of
6367 Btu/min/ft2. Live crown base moved up from 3 ft to
16 ft, live crown load reduced from 7.2 to 3.1 t/a.
[Kilgore and Sando 1975]



FIRE INTENSITY LEVELS (Continued, Page 2)

Fireline Calculated
intensity flame length Fire descriptions and control actions

(Btu/s/ft) (Feet)

Level III: (continued)

500 8 Upper limit for good control; serious spotting limits
attack; in eucalypt forest flames reach 8 feet high.
[Hodgson 1968]

700 9 Limit for fires in ponderosa pine stands of R-3 that can
be contained by initial attack forces. Used to set slash
residue limits. [Jim Mann, R-3, Personal communications]

725 9 Test fires in red pine plantation of trees 46 ft high
Surface with crown base height of 23 ft. Crown bulk density was
5200 23 moderate--0.0162 1b/ft3. Crowning occurred for up to
Crowning 2 minutes with flame lengths 20 to 23 feet long above
crown. Dependent upon the ground fire. [Van Wagner 1968]
Iv:
>1000 11 Intensity above which spotting, torching, and crowning

activities contribute significantly to fire spread and
resistance to suppression.

1209 12 Test fire in Canadian black spruce stand 14 ft high with
total load of about 15 t/a. About 54% of the crowns were
burned, mainly by torching of clumps. Spotting was
experienced up to 200 ft ahead of the front in a wind of
12 mi/h. [Kiil 1975]

1148- 11 to Test fires in jack pine stand 66 feet high with crown
1390 13 base of 39 feet. Crown bulk density is light at
0.0062 1b/ft3. No crowning occurred. [Van Wagner 1975]

2900 18 In stand with about 50% crown closure, fire achieved
crowning but was dependent on ground fire. [Van Wagner 1975]

2000- 15 to Crown fires in standing pine observed with rates of spread
6500 26 from 35 to 90 ft/min. Flame lengths were observed to be 49 to
69 ft, exceeding about 26 ft above the tree canopy.
[Van Wagner 1968]

10,500 32 1971 Thackary Fire in Ontario
13,500 36 1971 Whistle Lake Fire in Ontario. [Walker & Stocks 1972]
22,500 45 1967 Sundance Fire. Extensive crowning, long-range spotting,

tree breakage and blowdown all occurred during the high-
intensity portions of this fire. [Anderson 1968]

30,000 52 A major fast-spreading fire with flame depth to 1/4 mile
or more and flame height from 50 to 150 feet. A change
in fuels and/or weather is needed to suppress such a fire.
[Brown and Davies 1973]



LITERATURE CITED

Anderson, Hal E. 1968. Sundance Fire: an analysis of fire phenomena. USDA
For. Serv. Res. Pap. INT-56, 39 p., illus. Intermt. For. Range Exp.
Stn., Ogden, UT.

Brown, A. A., and K. P. Davis. 1973. Forest Fire Control and Use, 2nd ed,
Chapter 3. McGraw-Hill Book Co., Inc., New York, NY.

Byram, George M. 1959. Combustion of forest fuels, chapter 3. IN: Forest
Fire Control and Use, by Kenneth P. Davies, McGraw-Hill Book Co., Inc.,
New York, NY.

Hodgson, A. 1968. Control burning in eucalypt forests in Victoria,
Australia. J. For. 66:601.

Hough, W. A. 1968. Fuel consumption and fire behavior of hazard reduction
burns. USDA For. Serv. Res. Pap. SE-36, 7 p., illus. Southeastern
For. Range Exp. Stn., Asheville, NC.

Kiil, A. D. 1975. Fire spread in a black spruce stand. Can. For. Serv.
Bi-monthly Res. Notes 31(1):2.

Kilgore, Bruce M., and Rodney W. Sando. 1975. Crown-fire potential in a
sequoia forest after prescribed burning. For. Sci. 21(1):83-87.

McArthur, A. G. 1967. Fire behavior in eucalypt forests. Commonwealth
of Australia, Dep. Natl. Dev. Leaflet 107, 36 p., illus. For. and Timber
Bur., Canberra.

Methven, I. R., and W. G. Murray. 1974. Using fire to eliminate balsam
fir in pine management. For. Chron. 50(2):77-79.

Roussopoulos, Peter J., and Von J. Johnson. 1975. Help in making fuel
management decisions. USDA For. Serv. Res. Pap. NC-112, 16 p., illus.
North Central For. Exp. Stn., St. Paul, MN.

Van Wagner, C. E. 1968. Fire behavior mechanisms in a red pine plantation:
field and laboratory evidence. Can.Dep. For. Rural Dev., For. Branch
Dep. Pub. 1229, 30 p.

Van Wagner, C. E. 1975. Conditions and criteria for the spread of crown
fire. Draft manuscript to F. A. Albini, 10/22/75.

Walker, J. D., and B. J. Stocks. 1972. Analysis of two 1971 wildfires
in Ontario: Thackeray and Whistle Lake. Can. For. Serv. Inf. Rep.
0-X-166, 13 p., illus. Sault Ste. Marie, Ontario.



