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TABLE 1 : Forest and fuel characteristics before prescribed burning in late winter,1991

DATE PLACE SPECIES AGE  PLOT NO. Stockina DIAMETER BARK FUEL BIOMASS FRESH WT. NEEDLE
DENSITY DBH THICKNESS (cm)* (gr/ma'\ LITTERFALL

small big needle cones total depth
(year) (tree/ ha) (cm) 0.3m 1.0 m |branches branches litterfall biomass {cm)
25.2.91 BEN Pinus 26 1 900 13.9 1.4 1.1 313 236 401 467 1417 2.4
SHEMEN halepensis SD 3.5 0.4 0.1 43 169 47 106 366 0.3
25.2.91 2 1150 14.8 1.3 1.0 329 352 331 258 1270 2.2
S.D 4.8 0.3 0.2 88 190 33 13 424 0.2

3 CONTROL 15.7 1.0 48 192 353 433 1026

sD 53 0.3 57 226 196 305 784
11.3.91 4 800 16.0 1.7 1.0 278 233 288 399 1197 2.3
SD 35 0.5 0.2 65 171 96 109 44) 0.2
11.3.91 S 950 171 1.7 1.1 196 192 279 391 1059 2.4
SD 4.6 0.4 0.2 21 96 68 106 291 0.2

6 CONTROL 13.7 1.0 64 256 257 657 1234

SD 4.6 0.2 44 175 161 480 860
11.3.91 7 3900 14,2 1.4 1.0 185 517 295 321 1319 2.2
SD 37 0.5 0.3 27 191 67 89 374 0.3
18.3.91 8 650 16.1 1.8 1.0 225 237 253 399 1114 2.5
SD 4.1 0.5 0.2 39 167 62 146 414 0.3
18.3.91 ] 600 16.2 22 1.1 222 33€ 217 275 1049 2.3
SD 5.6 1.1 0.3 63 82 36 172 354 0.4

10 CONTROL 15.7 1.1 104 416 543 870 1933

SD 36 0.2 106 427 179 210 922
18.3.91 11 900 13.3 1.6 0.9 268 564 198 416 1446 2.3
SD 0.9 0.4 0.2 73 282 48 186 589 0.4

12 CONTROL 14.4 1.1 70 280 430 810 1580

SD 3. 0.2 61 245 222 370 898
20.2.91 BARAM Pinus 31 13 550 17.9 1.6 247 423 597 532 1799 2.3
halepensis SD 3.7 0.4 395 5C1 182 593 1671 0.4
Pinus 3t 13 550 17.2 1.6 426 227 1097 113 1863 3.7
brutia SD 29 0.3 375 393 436 203 1407 1.5
21.2.91 CARMEL Pinus 24 14 300 19.3 2.3 173 267 670 167 1277 3.4
pinea SD 3.0 0.2 186 271 269 408 1134 1.4

*Bark thickness measured at 0.3 m and 1.0 m above ground level.
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TABLE 2 : Weather conditions, Fire behavior and scorching height.

PLACE SPECIES PLOT DAYS AIR WIND FLAME HEIGH! SCORCHING HEIGH I
NO. AFTER RATE OF FIRE FIRE AVERAGE EXTREM | SIDE FACING SIDE OF T1REE
RAIN TEMPERATURE RELATIVE VELOCITY DIRECTION SPREAD DURATION FIRE NOT FACING
HUMIDITY FIRE
() (%) {m/sec ) (degrees ) | (m/min ) (min/ 200n.1) (cm ) (cm) (cm ) (cm)
BEN SHEMEN Pinus i 10 15.8 50 1.5 210 0.35 56.6 60 130 10.8 311
halepensis SD 25 139 142
2 10 15.8 45 1.5 210 0.48 41.3 42 70 7.4 27.2
SD 13 12.7 188
4 3 23.0 13 1.5 270 0.50 40.1 27 30 8.1 223
SD 3 126 127
) 3 25.0 13 4.0 270 1.18 17.0 76 130 15.6 57.7
SD 14 12.4 232
7 3 25.0 13 4.0 270 2.18 9.2 72 100 245 88.0
SD 28 28.0 433
8 S 23.0 35 2.0 210 0.28 735 43 70 13.7 43.7
SD 23 12.4 323
9 5 23.0 42 2.0 210 0.36 56.0 80 90 20.0 491
SD 3 346 451
i ] 23.0 37 2.0 210 0.48 28.0 95 130 36.2 390.1
SD 18 435 49.4
BARAM Pinus 3 15.0 39 1.8 210 0.48 14.0 40 65 9.5 50.0
halepensis SD 20 49 310
Pinus 3 13.0 45 1.2 210 1.40 27.0 52 75 18.7 57.2
brutia SD 23 892 268
CARMEL Pinus 4 14.5 53 2.0 240 0.80 25.0 28 40 6.0 39.0
pinea SD 7 25 26.0

13
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TEMPERRTURE (C°)

TEMPERATURE (C°)

Fig. 2. Profile of fire temperature (C°) at ground level at a depth of 2.5 cm and height of 15 and 40 cm
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Fig 3. 0ak scrub characteristics according
to mean annual ignition point of the freash leaves.
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Appendix 1: Simple correlation coefficients between fuel, weather and fire effects in prescribed burn experiments (1990-1991).

FIRE  CHARACTERISTICS FIRE EFFECTS
FUEL AND WEATHER RATE OF FIRE FIRE [FLAME  HEIGHT SCORCHING HEIGHT BURNT FUEL (%)
SPREAD DURATION |AVERAGE EXTREME |SIDE FACING SIDENOT  |reduction of
FIRE FACING FIRE|needle litterfall smali big needle cones average
depth branches branches litterfall biomass.
FUEL MOISTURE %
(all biomass) SMALL BRANCHES -0.38 -0.40 -0.36 -0.75"" -0.68"*" 0.39 -0.57"
BIG BRANCHES _0.71** _o0.62° _0.49" _0.66"" _0.60"" -0.34 _0.75** _0.57"
NEEDLE LITTERFALL 0.5** 0.42 _0.58* 0.67"*" _0.58" _0.55* -0.42
CONES -0.41 _0.66"" -0.49 -0.42 _0.81""* _0.58"
(surface only) SMALL BRANCHES _0.56" 0.32 _0.65""
BIG BRANCHES -0.38 -0.41 -0.38 _0.85""" _0.84""
NEEDLE LITTERFALL -0.35 _0.80""* _0.56" 0.31 _0.81*** -0.43
CONES _0.87°"* _0.66" _0.88"*" -0.53
FOREST CONDITION STOCKING DENSITY 0.37 0.51 0.45 0.62"° 0.42 0.54"
DBH 0.55** _0.61°"* | _0.55° _0.58* 0.70""" _0.58" _0.64"" _0.81**"
BARK THICKNESS 0.3m' }-0.33 0.38 0.78** -0.45
BARK THICKNESS 1.0m" |0.46°* _0.63*** ]-0.50 -0.47 0.56""° _0.71"* _0.58" _0.61*"
FRESH BIOMASS SMALL BRANCHES 0.44" _0.49*" 0.66""" 0.72** -0.30
BIG BRANCHES 0.36 _0.56"" ]0.48 0.37 0.79*"* 0.33 0.37 0.36
NEEDLE LITTERFALL -0.39 _0.71* -0.44 _0.72**  -0.41
CONES -0.37 0.32
TOTAL BIOMASS _0.44"" 0.60""" _0.76""" 0.41 _0.72*"
NEEDLE LITERFALL DEPTH _0.44"" [-0.32 0.42% -0.41 -0.42 -0.35
WEATHER CONDITION  DAYS AFTER RAIN -0.47 0.53" -0.42 0.37 0.32 0.69"" 0.46 0.60"
AR TEMPERATURE 0.47°" 0.51 0.72"* _0.56" 0.56°
RELATIVE HUMIDITY -0.35 0.53"
WIND VELOCITY 0.50** -0.53 0.46 0.43 0.52** -0.49
WIND DIRECTION 0.37 _0.50"" _0.60""
FIRE BEHAVIOR RATE OF FIRE SPREAD _0.61"** 0.77"*°
FIRE DURATION _0.61"*" _0.63*"" {0.57" 0.30 0.56" 0.41
FLAME HEIGHT(AVERAGE) 0.87*** |0.86""" 0.74°"" 0.37 0.51 0.49 0.40 0.50
FLAME HEIGHT(EXTREM) 0.87*** 0.62*" 0.54° 0.43 0.31 0.37
SCORCHING HEIGHT SIDE FACING FIRE 0.86"*" 0.62** 0.36 0.32 0.39 0.53*" 0.31 0.45
SIDE NOT FIRE 0.77°"* _0.63**" [0.74""" 0.54" 0.36
BURNT FUEL DEPTH LITTERFALL 0.57* 0.37 0.32 0.83""* 0.87**" 0.60"
SMALL BRANCHES 0.51 0.43 0.39 0.83"*" 0.38 0.77°** 0.84"""
BIG BRANCHES 0.50 0.31 0.53*" 0.38 0.46 0.36 0.76**"
NEEDLE LITTERFALL 0.30 0.46 0.55"
CONES 0.56* 0.40 0.37 0.87*"* 0.77*** 0.36 0.77"**
TOTAL BIOMASS 0.41 0.50 0.44 0.45 0.60" 0.84**" 0.76*"" 0.55° 0.77*°"
***  P< 0.0t
- P<0.05
* P<0.1













Prescribed burning as a tool in forest management
Progress report for 1990
Submitted to J.N.F
by

Zohar, Y., Weinstein, A. and Midani Ilana
Division of Natural Resources
(Forest Section) A.R.O.

P.0.Box 6, Bet Dagan 50 250, Israel

Meteorological Service

SUMMARY

The aims of this project are to examine fire behaviour in pine
plantations under different environmental conditions and the effect
of prescribed burning on the reduction of fuel biomass, the tree
response and the understorey vegetation. In addition, the relation
between tree characteristics (bark thickness, resin content of the
needles) as indication for fire sensitivity is investigated in

different ecotypes of Pinus halepensis and P. brutia. The annual

rythm of the ignition point of 7 major species in Oak-scrub
vegetation was determined.
The data that were collected from the prescribed burning in P.

brutia (Carmel 1990) and P. halepensis (Ben-Shamen 1991) plantations

indicate that the rate of fire spread is depended mainly on wind
vilocity. In this case significant correlation was found at a level
of P ¢ 0.05, while no correlation was observed with other weather
parameters.

Under dense plantations (600-1150 trees/ha) wind vilocity at 4m/sec.
causes efficient burning. While under open plantations (300-400
trees/ha) efficient burning is achieved already at 2 m/sec. Under
such conditions prescribed burning can be conducted 3-10 days after
rain storm.

The reduction of the fuel biomass varied according to their

components, while the average reduction reached 36-77% of total






