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Abstract: The forest ecosystem plays an important role in the global carbon cycle and is the largest carbon pool in terrestrial
systems. Due to the escalating greenhouse effect, forest carbon sequestration is increasingly recognized as a vital strategy to
mitigate the climate crisis. Distribution and driving factors of carbon density were examined in 156 evergreen broad-leaved
forest sites in Zhejiang Province, China, employing a suite of analytical methods including Geostatistical analysis, Pearson
Correlation, RF (Random Forest) and SEM ( Structural Equation Modeling). Carbon density data consisted of aboveground
live tree biomass carbon density, plant litter carbon density and the soil organic carbon(0—30cm) density, while driving
factors consisted of both environmental and socio-economic factors. The results revealed that the average carbon density of
the above-ground vegetation in the evergreen broad-leaved forest ecosystem in Zhejiang was 39.60 tC/hm’, with litter carbon

density and soil organic carbon density averaging 2.18 tC/hm’ and 85.81 tC/hm’, respectively. These figures are
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comparatively lower than average level of China and those of other provinces at similar latitudes. Spatial analysis revealed
that the Nugget/Sill ratios of the three carbon densities were 73.14% , 32.14%, and 58.91%, respectively, indicating
moderate spatial variation and dual influence from both random and structural factors. The carbon density of the above-
ground vegetation exhibited a gradual decline from west to east, while the plant litter carbon density decreased from north to
south, with a smooth transition in the middle. The soil organic carbon density decreased from southwest to northeast, with
marked disparities between these two regions. The main driving factors for aboveground live tree biomass carbon included
canopy density, forest age and altitude. For plant litter carbon, the main driving factors were available potassium and litter
thickness. And for soil organic carbon density, the main driving factors were soil available nitrogen, bulk density and
altitude. Socio-economic factors had a negative impact on nearly all the carbon density components. This study provides a
theoretical foundation for the conservation and enhancement of carbon sequestration capabilities for the evergreen broad-

leaved forests in Zhejiang.

Key Words: carbon density; forest plot data; driving factors; geostatistical analyst; subtropical evergreen broad-leaved

forest
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Fig.1 Study area and sampling sites
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Table 1 Carbon content coefficient of dominant species in the sampling sites

RV ES S CRUEL
Rk . Carbon content ki . Carbon content
Tree species . Tree species .
coefficient coefficient
TR} Camphora officinarum 0.4916 A [E A Hard broad-leaved tree species 0.4834
A Phoebe zhennan 0.5030 KR FH Soft broad-leaved tree species 0.4956
¥R Quercus spp. 0.5004 [# IR 3 Mixed broad-leaved forest 0.4900
KBy Eucalyptus robusta 0.5253
W - e = O. 0560 H0,8099D1A8140+O‘0980 Dl . 6481L0,4610+0.0549 H0.1068D2A0953 1
R AR T 28)
W I ey = 0.0803 H0,7815D1.8056+O-2860 Dl . 0968LO,9450+O'2470 H0.1745Dl.7954 2
T R AR (2
Wﬁkwﬂfﬁjﬂ — O. 0444 H0.7197DL7095 +0085 Dl . 22657L0A3970 +0 045 9HO 1067D2,0247 < 3 )
AGC=WxC/S (4)
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Table 2 Descriptive statistics analysis of AGC, PLC and SOC density of evergreen broad-leaved forest in Zhejiang

T BEFE A H/ME RRE FHE b2 5 55 R E %
Carbon density indicators Min Max Mean Standard deviation Coefficient of variation
Hi L AB B Aboveground live tree biomass 1.44 121.23 39.60 23.50 59.33

7Y Plant Litter 0.20 8.84 2.18 1.40 64.07

+HEH PR (0—30cm ) Soil organic carbon 16.40 290.79 85.81 43.00 50.12

2.2 HTTLAR i I AR 5 JBE 2 ] 28 S AR
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AGC Z B N NGB R FE e K, PLC Z 3 25 MM R RS2 R B e
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Table 3 The semivariogram models and the corresponding parameters of AGC, PLC and SOC density of evergreen broad-leaved forest

in Zhejiang
. - . I
T BE R AT AR R PedxE BEHE R Nueset/Sill 2
Carbon density indicators Theoretical model ~ Nugget C, Sill (Cy+C) Range/km C, /igc()"' o)
Hi A5 Aboveground live tree biomass (R A AR 3.24 4.43 543.31 73.14% 0.73
A7) Plant Litter o I AR 0.36 1.12 180.48 32.14% 0.86
- HEE LK (0—30cm) Soil organic carbon BRARAR Y 3.80 6.45 47.04 58.91% 0.73

FIH ArcMap 10.5 XHF5E X AS [ 443052 B2 047 e L A3 fH . X AGC A1 SOC SR Up IR 7 B 4 i B,
TERR R B AR DR AE £ 5 X PLC SR FE8 v LA (i . A5 I3 A Jm an 81 2 B WA AGC HH Y [n] 2R 340 87
BEAR, (B4R T T VLA PE G AIREAR h T W VLA B AR AR ALV A & . PLC 25 [R50 AR RRAE A 8., (i 4
TPV G AEAE b TV A8 BB RN |, S Ay b v e s, Rt PR P2 . SOC H P R Il ARt
3k, I Y DT AR /DN, VU R X R AR G b X 2% 5 2
2.3 WRVLA H SR RE MR 2 B A MR E 43 A

SRR M AN TR 2 53 B 285 B 1 DR 7, X i 2% 13 55 45 TRl - 1A T Pearson AHICTHEZ0AT, 18] 3 SRy 4552 Wi R 7~ 5 Wit
VLA W SR R PR A 25 ZR G 2 FE AR DG AT AR, M AR % i <2 3 2 R R 1 1) 8 5, L PP AR g TR 1
CF-RRIS 05 78 55 RAR AT BE ) X AGC AH S d5c iy, 53 52 IEAH SC O 2R, MLk PR 1 Hp S 4 47 8RR PA 32
FiHe i 5 (P<0.001) , FE B 78 75 B M B3 (P<0.01) , [A] i GDP 34K % AGC a2 17 AH 6 X R (P<
0.05) 5 i i JEE BE FIIE AR AT AGC AT B 8 35 1E AH G 5E 3R (P<0.001 ) |, Ji B 2 J5 8 Al 52 30 40 386 1 AH K ( P<
0.01) ;fF pH XF AGC £ & A& (P<0.05) , PLC {USHBM] S IEAH I (P<0.05) , 1M 5 s R A xd H 5
i E UAH G (P<0.05,P<0.01) , HAWPK 15 PLC MAHCPES AN B3 . SOC 5 -5 A OC M oo, H 33K+
i, SOC 5 AL A B I 3 IEAH DG (P<0.001) , 5758 2 1 35 IEAH G (P<0.05) 5 [ Bk R B 0 2 30 Al
WS IR A OGO &R (P<0.001)

2.4 WRILAR H S RE MR 2 B BEHLAR AR AT

SRt BB W AS 5 Sk I P Ml 235 5 3K 5y PR 3R 1 SR sl s g 4 v TROORS B2, SN T BEHLAR AR (RF) 43
Mo RF 55001 4 Frow, F0000 A5 2 6 b 4B 8% A BIURK | A 7% 90 A8 HIL A R = 38 ML A 19 Al foge 5 4 Sl Ry
48.5% 20.48% 1 27.1% , AGC FE3ZFIFEHE R T ALK, ARPA BE S35 MAA Rt A i P52 R 2 A = 2 A 0K s 1A
T, B E R (P<0.01) , TTRREE 735128 27.8% (19.36% 9.00% . % PLC, BUALBRFI GDP 1§ 1 AR 2 50 2
FE R KA IR B R T, A0 B B (P<0.01) , SRR A 11.80% F1 10.70% ; FoR & Al b - JREBE Vg 44 15 5 12
JERE | BB (P<0.05) , GTHRIE N 4.74% 4.63% F1 3.79% ; 53 A , ik 1) i 5 0t 52 0 8 25 e, HC Al PR 7 ot
PLC W DTRREEYIHAR, BT RF XF PLC (1Y S0 B BERAIG, Ui PLC 1652 B AL N 2R W28 &5 . SOC F 2
Z B IR AR E HUOE At S & BF B AIUIE R, BUSCRRA D% B 2 5 5 (P<0.01) , TTHREE 43
Bk 25.0% ,8.7% ; MR AN 25 5 | S ( P<0.05) , BTRRIE 43 31K 7.8% .7.5%

2.5 WRVTAE Sk A bRk 2 B 25 4 5 R A

S AR (SEM) i — A Ak T S5 4 IR S K7 BR3P 22 ) 0 5 i A2 RGN, AR X/ df

= 2.91, L ETE 1.00—3.00 X [a], GFI=0.839>0.8 , RMSEA = 0.112, f5 & B AF IS hRifE, an& 5,SEM 45 % i
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Fig.2 Spatial distribution maps of AGC, PLC and SOC density of evergreen broad-leaved forest in Zhejiang
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Fig.5 Best-supported Structural equation models ( SEMs) assessing causalities among influencing factors variables on AGC, PLC and SOC

and total standardized effects of influencing factors based on the SEMs of evergreen broad-leaved forest in Zhejiang
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