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Surface fuel loading and relevant influencing factors of
main forest types in southern Daxing’anling
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Abstract: [Objective] This article studiedthe distribution characteristics of surface fuel loading and
relevant influencing factorsof main forest types in southern Daxing’anling to improve forest fuel manage-
ment and analyzepotential fire behaviors. [Method] Based onsite factors(altitude, slope percent,and slope
position) , standfactors(standage, canopy cover,density, meantotal height,and mean DBH) ,and forest floor
attributes (litter thickness and humus thickness) ,Larix gmelinii forests and Betula platphylla forests in
southern Daxing’anling were selected,and 6 sample plots were set up for each. The total fuel loading and
flammable fuel loading were studied thorough field investigation and lab analysis,and the relationship be-

tween different fuelloadings and influencing factors was analyzed. [Result) In L. gmelinii forests,average
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fuel loading was 15. 80 t/hm’ and the flammable fuel loading accounted for 58. 46 %. Thetotal fuel loading
had significantly positive correlation with the forest DBH and the litter thickness; the shruband grassfuel
loadinghad significantlynegative correlation with the stand density;and the 1 h fuel loading,10 h fuel load-
ing and 100 h fuel loading had significantly positive correlation with the forest crown cover,the forest DBH
and the mean height. In B. platyphylla forests,average fuel loading was 8. 48 t/hm?* and the flammable fuel
loading accounted for 57. 91%. The total fuel loading had significantly positive correlation with the forest
DBH and the humus thickness;the shrub and grass fuel loading had significantly negative correlation with
the stand density;and 1 h fuel loading, 10 h fuel loading and 100 h fuel loading had significantly positive
correlation with the forest DBH. [Conclusion) Surface forest fuel loading in the studied forests was low.
Main factors influencing fuel loading includedthe canopy cover,the mean total height and the DBH.

Key words: surface fuel;fuel loading;Daxing’anling
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Table 1 Overview of plots in Larix gmelinii and Betula platyphylla forests in southern Daxing’anling
" . - 2 e B = /m A% ) i 38 J5
popap/m RO IR R K/ Mo 1 /om R o
Plot No. Altitude . DBH total Litter Humus
percent age cover Density height thickness thickness
1 432.10 0 25.00 0. 60 1532 11.50 13. 20 7.00 7.00
2 421. 40 7 23.00 0. 80 1426 16. 30 18. 00 9.00 8.00
3 410. 30 4 24.00 0.70 1733 14. 00 15. 00 8. 00 6.00
4 416. 50 5 25.00 0. 85 2125 14. 50 22.10 7.50 5.00
5 426. 50 7 23.00 0. 80 2 046 14. 00 18. 60 6.00 5.50
6 421.70 3 27.00 0. 80 1975 15. 10 21.50 8. 00 9.50
7 410. 00 3 30. 00 0.70 1225 18. 10 10. 10 1.50 4.50
8 432.50 5 45.00 0.70 1127 22.70 12.50 2.00 7.00
9 425. 30 7 50. 00 0. 80 1258 20. 50 11. 40 4. 00 5.00
10 414. 50 5 45.00 0. 80 1125 10. 30 10. 90 3.50 2.50
11 410. 60 7 40. 00 0.70 1275 14. 50 13.70 1. 00 2.00
12 415. 30 3 44,00 0. 60 1175 12.10 10. 50 1. 00 1. 00

TE1~6 5 2R MR 7~ 12 S AMEMBE L. R 2 W,

Note:1—6 are Larix gmelinii forests sample plots;7—12 are Betula platyphylla forests sample plots. The same for table 2.
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Table 2 Surface fuel loadings of Larix gmelinii and Betula platyphylla forests in southern Daxing”anling t/hm?*
B WA T ) BEATT 1) Lh @AY 10 hIHERTERS 100 h AT %f?ﬁ%%
Plot No. Shrub litter Grass litter 1 h fuel 10 h fuel 100 h fuel el 152;26

1 2.071 1. 833 4.343 1. 215 1.165 10. 626

2 2.310 2.072 7.433 3.975 3. 687 19. 478

3 2.050 1. 587 5. 047 3.169 2.962 14. 815

4 0. 740 0.741 6.936 4. 280 3.823 16. 520

5 0. 881 0.696 6.243 3.653 3.017 14. 489

6 1. 401 1. 035 8.014 4,772 3.665 18. 886

7 0.953 0. 833 2.522 2.135 1. 685 8.128

8 1. 657 1. 342 3.803 2.581 2.045 11. 428

9 0.893 0. 744 3.527 2.252 1.974 9.390

10 1. 376 1. 546 1. 853 1. 656 1.183 7.614

11 0. 864 0.692 2.753 1. 941 1.517 7.767

12 1. 369 1. 275 1.46 11. 376 1.072 6.552

Xt 2 R M R R AT R B OR IO 22 9 A AR
I AERR A 3 2 T AR 1 2 G oy ik, 25 SR UL IAT 1

8 [ IO X%EM M Larix gmelinii;
7L B HEM Betula platyphylla
5 4
o2
<5 I
&3
8= 3T
billZhlliz
0 1 1 1 1 ]
N FA  1ThEPHF 10 hEFHE 100 his #f
Shrub Grass WY WY WBRY
1 hfuel 10hfuel 100 h fuel
B1 RS2 R R 4 T MR 5 I HEAR T
25 24 Ml & T KW ST 3 £ e
Fig. 1 Averagesurface fuel loadingsof Larix gmelinii and

Betula platyphylla forests in southern Daxing’anling
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Table 3 Correlation coefficients between the surface fuel loading of Larix gmelinii forest and

influencingfactors in southern Daxing’anling

A OuTS 3 ey ; 4
Fodl b Altitude - o i Density DBH total Litter Humus
uel loading percen position age cover hcight Thickncss thiCkHCSS
#ER Shrub 0.021 —0.285 —0.439 —0.179 —0.616 —0.953**  —0.030 —0.707 —0.093 —0.323
A Grass 0. 094 —0. 255 —0. 287 —0. 242 —0.584 —0.987**  —0.036 —0.685 —0.101 —0.337
o ok
} Eligfﬁfk% —0.185 0.527 0.338 0.246 0.858* 0.332 0.856 0.875* 0.871* 0.967* *
SHE T Jok
10 b F i AT —0.494 0.633 0. 366 0.174 0.928* *  0.540 0.863* 0.900* 0.903* 0.963* *
10 h fuel
SHE ST Hgk
100 h i o744 —0.609 0.719 0. 489 0.016 0.932**  0.436 0.914" 0.838* 0.953** 0.934**
100 h fuel
Kt Total —0. 260 0.739 —0.054 —0.212 0.667 —0.015 0.923** 0.488 0.863* 0.753

TE: ox AR RIETE P<<0. 05 KPR, » « URMRMETE P<<0. 01 KPR, K4,

Note: * representssignificance at P<C0. 05 level, * * representssignificance at P<C0. 01 level. The same for table 4.
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Table 4 Correlation coefficients between the surface fuel loading of Betula platyphylla forest and

influencing factors in southern Daxing”anling

. . : T &Y Ji§ 38 e
S S 3 3 4] BE = 4
F Jl\ o i Altitude P . )oﬁri)o ‘ /0 N Density DBH total Litter Humus
uet foading percen posttion age cover height thickness thickness
K Shrub 0.530 0. 304 —0.410 0.309 —0.231 —0.942* * 0.004 —0.081 —0.021 0.223
KR Grass 0.251 0.307 —0.569 0.296 —0.043 —0.972**  —0.352 —0.281 0.151 —0.049
oF SR R
} EEi‘Tﬂk‘m 0.717 —0.070 0. 435 0. 225 0.368 0.204 0.917** 0.507 0.289 0.868*
T Ak
10 b1k A9 0.647  —0.232 0.279 0.000 0.334 0. 088 0.934% " 0. 366 0.221 0947 *
10 h fuel
o AT A
100" h v P A 7 0.669 —0.087 0. 287 0.088 0.336 0.224 0.968* * 0.326 0.275 0.916*
100 h fuel
K3t Total 0.857" 0.006 0.172 0.262 0.307 —0.201 0.879* 0.365 0.303 0.949* *
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