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Abstract: The aim of this study was to explore and discover the spatial distribution characteristics of forest aboveground
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carbon storage in the subtropical evergreen broad-leaved forest. This study also intended to carefully explore influencing
factors that determine the aboveground carbon storage of subtropical evergreen broad-leaved forests. Furthermore, our study
could also provide a theoretical basis for understanding the carbon sink function of subtropical evergreen broad-leaved forest
in this region. The investigated forest data and environmental factors data of this study were from a 20-hectare forest fixed
plot in the subtropical evergreen broadleaved forest in Dinghushan National Nature Reserve, which is located in Guangdong
Province. By dividing the whole forest community into dominant and non-dominant species based on the relative abundance
of species, this study focused on studying the spatial distribution of aboveground carbon storage in Dinghushan. Further
examination of the influence pathway and effects of biotic and abiotic factors was conducted later. The data analysis methods
include univariate linear regression analysis and principal component analysis ( PCA). The obtained results were arranged in
numerical order as follows: 1) Dominant species contributed considerably more forest aboveground carbon storage compared
to non-dominant species in the subtropical evergreen broad-leaved forest in Dinghushan ( 1533.85 Mg, 74.72%). In
addition, large-diameter species contributed a large number of forest aboveground carbon storage in this area (1389.68 Mg,
67.69% ). The spatial distribution of aboveground carbon storage for dominant species ( CV=0.635) was more evenly
distributed compared to non-dominant species ( CV=0.690) in the Dinghushan plot. 2) In the biotic factors, both dominant
species and overall aboveground carbon storage showed a negative correlation with species diversity, while non-dominant
species showed a positive correlation with species diversity. 3) Forest aboveground carbon storage of the whole community,
dominant species, and non-dominant species were all significantly positively correlated with structural diversity. However,
the impact of structural diversity on aboveground carbon storage of non-dominant species was higher than that of dominant
species. 4) When it comes to abiotic factors, soil fertility, and topographic roughness were positively correlated with forest
aboveground carbon storage in the subtropical evergreen broad-leaved forest of Dinghushan plot. In conclusion, we believe
that increasing species diversity of non-dominant species can increase forest aboveground carbon storage in the subtropical
evergreen broadleaved forest in the Dinghushan plot. Additionally, improving soil nutrient conditions can also help to

enhance the carbon sequestration function of the subtropical evergreen broad-leaved forest and other types of forests.
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Fig.1 Schematic diagram of the subtropical evergreen broad-leaved forest plot in Dinghushan
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Table 1 Information on the top ten dominant species in the important value ranking of Dinghushan plot
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W4 Y AMAEL RE] ke Aboverround carbon
Species Important value Number of individuals ~ Average DBH/cm sl;_age/Mg
HEZE Castanopsis chinensis 13.82 1968 30.87 870.38
F i Aidia canthioides 11.20 22033 2.47 25.88
#AC Engelhardtia roxburghiana 4.92 648 29.84 289.75
HRJESEEE Cryptocarya concinna 4.41 7562 1.87 4.31
LIAHBE Syzygium rehderianum 3.91 4718 5.12 41.59
JEE5EHE Cryptocarya chinensis 3.49 2275 8.56 69.27
MIFIA Blastus cochinchinensis 3.27 5464 1.83 1.56
AKRAaf Schima superba 3.17 642 24.47 152.86
M iRk Syzygium acuminatissimum 2.63 1428 10.06 76.51
BB Ardisia quinquegona 2.50 3454 2.20 1.75

DBH. 42 Diameter at breast height

LT S ( Castanopsis chinensis) . #AC ( Engelhardtia roxburghiana) \ARAAf ( Schima superba ) F1 H i Bk
(Syzygium acuminatissimum ) N RAZRYIFP CEEIETT 10 em) , PIFSREARXS D | TTER 1 D03 Fh ik it
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Fig.2 The distribution of aboveground carbon storage of dominant species and non-dominant species in a subtropical evergreen broad-

leaved forest in South Asia of Dinghushan plot
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Table 2 The univariate linear regression correlation and significance test results of dominant species, non-dominant species, and overall

aboveground carbon storage in a community with two types of diversity

L EA =R Species diversity LER ZREVE Structural diversity
b i 2 A Shannon- Yt EE JOEEYn o f AR Jaia 5t
Types of aboveground Wiener Simpson 844 Pielou 5% PEFREL e 22 SR 2 % ;5‘(
carbon storage F8%% Shannon- Simpson index  Pielou index Species Standard Coefficient 5/,\ ..
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Wiener index richness index  deviation of variation
. ¥ TP E=R
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Aboveground carbon , , , , ,
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e } oy 1,
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SV B RR A R R*=0.041 R*=0.057 R*=0.075 R?=0.002 R*=0.634 R*=0.302 R*=0.380
Overall aboveground Pearson'r= Pearson'r= Pearson'r= Pearson'r= Pearson'r= Pearson'r= Pearson'r=
carbon storage -0.203 *** -0.238*** -0.273*** 0.048 0.796 *** 0.550 *** 0.616 """
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Table 3  Statistical relationship between terrain factors and aboveground carbon storage of dominant species, non-dominant species and

all species
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" Pearson correlation coefficient Mean significance difference test
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Slope . Opé Altitude Roughness Slope - ope. Altitude Roughness
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B R U
Aboveground carbon storage of -0.035 -0.014 -0.099 " 0.215*** 0.104 0.769 0.032" 0.000 ***
dominant species
AP 1Bttt
Aboveground carbon storage of -0.028 -0.061 0.130*** 0.072 0.994 0.197 0.001***  0.423
non-dominant species
S¥LN: i fift _

Vit L apeft i -0.046 -0.037 -0.052 0.244*** 0.101 0.437 0.369 0.000 ***

Overall aboveground carbon storage

# P<0.05, ** P<0.01, %% P<0.001
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Fig.3 The principal component analysis results of the influence of soil factors on the distribution of aboveground carbon storage
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