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Characteristics of Fuel Moisture Content in Different Forest Types and
Its Relationship with Environmental Factors in Guangxi
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Abstract: To clarify the differences in the surface dead fuel moisture content among different forest types in Guangxi and
to identify the key environmental factors affecting these variations, four typical forest types in Guangxi (Pinus massoniana
forest, Cunninghamia lanceolata forest, Eucalyptus forest and broadleaved forest) were selected as research subjects.
During the peak fire prevention period, surface dead fuel samples were collected and their absolute moisture content was
measured. Multiple comparison analysis was conducted to examine the differences in moisture content among various for-
est lypes and dead fuels. Redundancy analysis (RDA) was used to explore the effects of topographic factors and stand
structural factors on dead fuel moisture content. The results indicated that the absolute moisture content of surface dead
fuels varied significantly among different forest types, generally in the order of broadleaved forest, Cunninghamia lanceo-
lata fores, Pinus massoniana forest and Eucalyptus forest. Within each forest type, coarse dead fuels and humus showed
significantly higher moisture content than fine dead fuels. Elevation was found to be the most influential topographic factor
affecting surface dead fuel moisture content, fo llowed by slope aspect. Stand density and canopy density were the most im-
portant stand factors influencing the dead fuel moisture content in Cunninghamia lanceolata, Pinus massoniana, and Eu-
calyptus forests. In broadleaved forests, multiple stand factors influenced the moisture content, but their effects were more
dispersed. During the peak fire prevention period, fire risk monitoring should focus on forest types with lower moisture con-
tent, and differentiated fuel management measures should be developed based on topographic and stand characteristics.
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Tab. 1 Basic feature of the sampling plots

#BiR/m B A EE #1849 (DBH) /cm MR/ (-hm ™)
£RH elevation canopy densit average DBH stand densit
s EZN ¢ Dy y g
forest type number of
sample W/ME WAE  FHE  WME O WKE FHE RME O WKE  TFHE O WME  RKE FHE
minimum maximum average minimum maximum average minimum maximum average minimum maximum average
A
Cunninghamia lanceolata 308 63 871 469 0.35 0.85 0.68 6.5 23.7 14.1 645 3555 1996
forest
AN
%E%M . 562 6 875 250 0.35 0.85 0.63 9.6 25.2 172 330 3000 1453
Pinus massoniana forest
B 1021 3 556 179 0.35 0.85 0.55 5.2 22.1 12.7 510 3345 1881
Eucalyptus forest
AR 954 15 863 454 0.35 0.85 0.64 71 25.4 15.2 180 3450 1575

broadleaved forest
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Different lowercase letters indicate significant differences. The first lowercase letter denotes significant differences among deal fuel types within

each forest type, whereas the second lowercase letter indicates significant differences among forest types for the same deal fuel type.

2 FRAMEMRFEAMRMENSKEEZUHERS

Fig. 2 Analysis of significant differences in the surface dead fuel absolute moisture content among different forest types
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Tab. 2 RDA significance test results of topographic factors on surface dead fuel moisture content

AR HFER P F fRREE | AR HFH P F R
forest type factor type explained | forest type factor type explained
Wk 0.002** 8.67 0.312 IR 0.023* 4.56 0.213
Y= 79 iG] 0.018* 512 0.227 e 0.041* 3.89 0.179
Pinus massoniana Gk
Eucalyptus forest N
forest I 0.046* 3.45 0.184 b5Ziva 0.156 1.67 0.098
b2 0.421 0.98 0.078 IR 0.389 1.02 0.065
bisz74 0.001** 923 0.345 bic274 0.008** 6.78 0.273
A I 0.012* 5.89 0.244 - 20 0.031* 4.23 0.206
Cunninghamia lanceolata v
Broadleaved forest
forest W 0.103 2.34 0.152 W 0.214 1.45 0.129
20 0.287 1.23 0.056 I [ 0.298 1.23 0.091

¥ “#7P<0.05; "%+ P<0.01, A
Note: “*”P<0.05; “*#*”"P<0.01. the same below.
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Fig. 3 RDA ordination diagram of surface dead fuels and topographic factors
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Tab. 3 RDA significance test results of stand factors on surface dead fuel moisture content

AR HFKE P F fRREE || RIRER HFKH P F kR
forest type factor type explained | forest type factor type explained
i) 0.001** 9.12 0.328 F¥IME 0.012* 4.56 0.274
TR AR MoIEBE 0003 7.89 0285 W 0.028* 3.89 0.205
Pinus massoniana TR
Eucalyptus forest
torzest 48 0.087 2.45 0.094 148 0.046* 327 0.181
FH R 0.298 1.23 0.078 Al A 0.389 1.02 0.080
A B 0.001** 9.56 0.339 E¥IME 0.018** 5.01 0.223
KA % 2H 0.008* 5.67 0.211 Mo E R 0.033* 4.28 0.194
T . I Ik
fCunnmghamJa lanceolata Broadleaved forest
orest MAEmE 0058 321 0154 4 0.047* 3.75 0180
FHE 0134 1.89 0.072 BB 0.087 1.93 0.121
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Fig. 4 RDA ordination diagram of surface dead fuels and stand factors
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