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Fire behavior of Quercus mongolica leaf litter fuelbed under zero-slope and no-wind conditions. [II. Analysis
and modelling of fireline intensity, fuel consumption, and combustion efficiency.

ZHANG Ji-li, LIU Bo-fei, DI Xue-ying, CHU Teng-fei, JIN Sen
(College of Forestry, Northeast Forestry University, Harbin 150040, China)

Bl
Z: 2 30k
ARG
4:3: PDF (1071 KB) HTML (KB) f#iiifi: BibTeX | EndNote (RIS) i ¥k
ik 2 A 45
b e . e . s - . T CHEAE 4

DAZR Al b DX ] Vi A8 AR T S R R A A S R R o6 5, 70 P G IR A HEAT 58 P Ui, /BT 7K . it R X 58T bR }ﬁi;ﬁimﬂﬂﬁ
PR IR 2 R ZRBR I . T FE S ANBABEBCR (P52 0, JT 0 AR DGR EAT T 90 UE. 45 BRI Sk, B RIpR 2 5N S BRI & 1 R 2 -
KERSRIE . THFERFRPERCRISE W35, I H 3 b 2 MAAERS BLAR L AE OB By ram 584 55 S 40 # J5 U7l -1 At
PR TR TG G BI-E S 5 98.000H11.009, M3 EIII TN ST iR ZE G 676 KW © m™L, FHIANT IR 7E K
21.0%, RZ2M0.745 % Albinidle H BB R B 25 a . pIMTFAS L5 50.06950. 169, 75 2 T4 93,006 LA - 41

PG R
b E-mail Alert
F RSS

JCE BB Consume R TP S IR R B . W RE RS R (1) — R MR Y3 5 TR 514 0,82+ 0. 731 e A e 3w
0.53, 57251 48,266 kW * m™1. 0.081 kg * m™2H10.203. fEMRHREE MR K A1/ TR T BE AN S A0 HE, B — ) sk A
31 22 95 R PR R0 /N TR 2 s T R A T s 2 O R AR
K. KR W AUKE Bt KB TEUBUE S8R b 5
Abstract: bORERE K
b LR

Mongolian oak (Quercus mongolica) is an important constructive and accompanying species in mixed broadleaf-
conifer forest in Northeast China. In this paper, a laboratory burning experiment was conducted under zero-
slope and no-wind conditions to study the effects of fuel moisture content, loading, and thickness on the
fireline intensity, fuel consumption, and combustion efficiency of the Mongolian oak leaf litter fuelbed. The fuel
moisture content, loading, and thickness all had significant effects on the three fire behavior indices, and there
existed interactions between these three affecting factors. Among the known models, the Byram model could be
suitable for the prediction of local leaf litter fire intensity only after re-parameterization. The re-estimated a
and B parameters of the re-parameterized Byram model were 98.009 and 1.099, with an adjusted
determination coefficient of 0.745, the rooted mean square error (RMSE) of 8.676 kW » m-1, and the mean
relative error (MRE) of 21%, respectively (R2=0.745). The re estimated g and p by the burning
efficiency method proposed by Albini were 0.069 and 0.169, and the re estimated values were all higher than
93%, being mostly overestimated. The Consume model had a stronger suitabi lity for  the fuel. The
R2  of the general linear models established for fireline intensity, fuel consumption, and burning efficiency was
0.82, 0.73 and 0.53, and the RMSE was 8.266 kW * m-1, 0.081 kg * m-2, and 0.203, respectively. In low intensity
surface fires, the fine fuels could not be completely consumed, and thus, to consider the leaf litter and fine fuel
in some forest ecosystems being completely consumed would overestimate the carbon release from forest fires.
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