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Establishment of standard forest fuel models for Fenglin Natural Reserve Heilongjiang
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Abstract: From the viewpoint of forest fire behavior and based on the key parameters of fuels
three standard forest fuel models for the forests differed significantly in fuel characteristics and local
environmental conditions in Fenglin Natural Reserve were established by using hierarchical cluster
analysis. The three models were FL.-] FL-II and FL-I for the broadleaved-Korean pine forest
spruce-ir forest and poplar-birch forest the representative forest types in the Reserve respective—
ly. According to the forest structure and composition land cover type and horizontal and vertical
continuity the three models FL-1 FL-II and FL-]ll were similar to the models C-5 C-2 and
D- in Canada CFBPS fuel classification system respectively. The forest ground features and the
horizontal and vertical characteristics of the three models established in this paper could help the in—
vestigators to identify the fuel types in fuel inventory.
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Fig.1 Plot layout diagram.
A: Shrub layer survey, B: Herba-

ceous litter layer survey.
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Table 1 Fuel moisture content values for the low

mode-rate and high scenarios (%)

Fuels Fuel moisture content scenarios
Low Moderate High
1h 3 8 12
1 h timedag fuel
10 h 4 9 13
10 h time-ag fuel
100 h 5 10 14
100 h time-ag fuel
70 120 120
Live herbaceous
70 120 170

Live woody
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2 Kruskal-Wallis 3
Table 2 Kruskal-Wallis significance values for fuel charac— Table 3 Comparison of fire behavior among forest fuel
teristics types
Variable Coniferous Broad- Mixed Moisture Fuel type Rate of Fire line Flame
forest leaved coniferous— spread Heat per intensity length
forest broadleaf (memin™') unitarea (kW em™) ('m)
forest (J+m™)
0.000** 0.043" 0.379 M-l 50.8 9258 7831 4.8
Litter depth Low M2 57.3 7306 6978 4.5
* % * *
. . 0.000 0.043 0. 006 A 58.5 6998 6823 45
Litter loading
0. 036" 0.000* * 0. 161 C2 49.4 3094 2549 2.9
Duff depth B 69.2 5696 6571 4.4
0. 631 0.000** 0.938 B2 69.4 6807 7873 4.8
Duff loading M- 18.7 8491 2643 2.9
* %
th . 0-917 0.000 0.977 Moderate M2 20.0 6562 2191 2.7
1 h time-ag loading
10 h 0.058 0. 149 0.760 e 19-4 2943 1923 2.3
10 h timedag loading C2 27.2 2650 1203 2.0
100 h 0.235 0.014" 0. 669 B- 23.0 5066 1946 2.5
100 h timedag loading B2 21.8 5047 2161 2.6
0.276 0. 000" * 0.569 g
Shrub height A M- 6.2 7328 753 1.6
0. 002 % * 0.152 0. 525 High M=2 6.4 5555 593 1.5
Shrub cover C- 6.3 5084 532 1.4
0.534 0. 060 0.070 C2 7.6 1873 238 1.0
Shrub loading B-1 6.7 4231 474 1.3
0. 769 0.001 ** 0.483
- X 5 .
Herbaceous height B2 6.3 4978 & L4
0. 186 0.010** 0.776
Herbaceous cover
0.758 0.028" 0.925
Herbaceous loading 83.0%.
* P<0.05; * % P<0.01.
300 ~550 m 5° ~25°
(C-1) (C- (
2); (B- ) \
1) N N - ~ - (0.7~0.9) . ( 44 cm) .
(B2); ( Rhododendron dauricum) .
(M) ( Lespedeza bicolor) . ( Corylus mandshu—
(M2)( 2). rica) ( Spiraea chamaedryfolia)
2.2 2 m 0.5.
Behave Plus 5.0 ( Carex callitrichos) ( C. lanceolata)
6 N 3
( 3). M41.M=2 C-
13 :
(FL-1),;C=2 ;
(FL-TI); B4 B=2
.1.10.100 h
( FL-D) . (3.08 £0.13) . (0.76 £0.08) (0.85£0.18)
2.2.1 FL-1 t*hm™ (0 ~0.64 cm)
FL-1 (0.19+£0.03) (0.32+0.03) t- hm™.

30 cm
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Fig.2 Hierarchical cluster analysis results for fuel.
a) Coniferous forest; b) Broad-eaved forest; c) Mixed broadleaved-conifer forest. Forest type: 1) Betula
platyphylla forest; 2) Talia amurensis forest; 3) Betula costata forest; 4) - Betula platyphylla-Populus davidiana forest; 5)
Populus davidiana forest; 6) Quercus mongolica forest; 7) - Picea jezoensis-Abies nephrolepis-Pinus koraiensts broa—
dleaved mixed forest; 8) - Tilia amurensis-Pinus koraiensis forest; 9) - Betula costata—Pinus koraiensis forest; 10) Abies
nephrolepis forest; 11) - Picea jezoensis-Abies nephrolepis— Pinus koraiensis forest; 12) Picea jezoensis— Abies nephrolepis forest;
13) - Quercus mongolica— Pinus koraiensis forest.
|| ( )
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Fig.3 Comparison of fuel models between Fenglin Natural Reserve ( FL4 FL-II FL-I[) and CFBPS(C-5 C=2 D-l).
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