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Impact of subtropical forest landscape pattern on forest carbon density in
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Abstract: [Objective] This study, with an quantitative analysis of the effects of forest landscape pattern on
forest carbon density in Lishui City, Zhejiang Province, is aimed to provide theoretical basis for forest
management, ecological protection and restoration so as to improve forest carbon sink function. [Method] First,
the forest carbon density of the continuous forest inventory plots was measured by using the biomass model and
carbon coefficient. Then, the distribution map of regional forest carbon density was formed by ordinary Kriging
interpolation before an analysis was conducted of the spatial autocorrelation characteristics of forest carbon
density. Lastly, five landscape pattern indicators and three natural factors were selected, and multiscale
geographically weighted regression (MGWR) models were used to investigate the effects of forest landscape
pattern on forest carbon density, while the spatial non-stationarity affecting the results was analyzed.
[Result] From 2012 to 2019, the average forest carbon density in Lishui increased from 23.19 t-hm™ to 31.96

t-hm 2, and the spatial distribution showed a significant positive spatial autocorrelation. Forest landscape pattern
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significantly affected forest carbon density, showing different scale effects, and the degree of impact was also
different in space. Landscape pattern indexes contagion (CONTAG) and patch density (PD) had a greater
driving force on forest carbon density, while largest path index (LPI) had a smaller one. [Conclusion] The
effects of forest landscape pattern on forest carbon density showed obvious spatial heterogeneity and the results
of this paper can provide reference for making differentiated forest management policies and implementing
targeted ecosystem protection and restoration projects. [Ch, 3 fig. 4 tab. 42 ref.]

Key words: forest landscape; forest carbon density; multiscale geographically weighted regression; influencing

factor; subtropical hilly region; Lishui City
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Table 1 Height-diameter curves model, crown length model and biomass model

WRhIEHY - M A R AR Y Fif AR Gy by
Bﬂf% =B1+By+B3
-10051.6200 By = 0.0600 H0-7934 p1.8005
K H=178711 _ 07413 BH
S T8I0+ G Dor + 1297105 L=09082 H By = 0.1377 104052 LTS
— —0.0780 1)2.2618
By = 0.0417 H-00780 p22
B*ﬁgé =B1+By+B3
—24448.2140 B: = 0.0647 H0-8959 p1.4880
< e H=119.583 =0. 0.1707 770.8971 1 BH
s 9 3839% 5 9884 Dy +205.6924 L =0.4870 Dy ™" H By =0,0071 00346 pLTsI4
_ ~0.1037 12.1153
B3 =0.0617 H~01037 D21
By 1 = Bi1+ B2+ B3
o By =0.0560 HO'8099 D1.814O
B2 1 : BH
By =0.0980 LO4610 pLEds!
_ 0.1068 792.0953
By = 0.0549 HO1068 D20
L=0.6316 H!1801 ¢~00511H Bigggxn =B+ B2+ B3
o B =0.0803 HO.7815 D1A8056
TR T 1 BH
H = 580082+ —6994.7390 B2 =0.2860 L0.9450 Dg}(_)[968
e 0.9848 Dpy + 127.7195 By = 02470 HO1745 pL1954
B%ﬁﬁj};\é = Bl +Bz +B3
_ 0.7197 11.709 5
RNk L =0.4413 H1-3770 ¢=0.0603 H By =0.0444 H Dgy
' By =0.0856 L0370 pL2266
_ 0.1067 792.0247
By = 0.0459 H*1067 D20
TR & BT \
; L=0.6189 H!2048 ¢-0.0382H g 1 At
LEES -
B1/J35 =B1+By+B3
_ _ 0.5778 171.8540
sk H=245570+ _—233.8099 L =07056 H!-1748 c-0.0601 H B =0.0398 H Dgy
Dpy +8.4343 B, =0.2800 L0.274O DOB.EI.357
— 0.1357 n0.9817
By = 0.3710 HO1357 p
VAR H RS (m), Dgy ZNi4E (cm), L2 (m), B,. B, fl By 4 HEHMRSI AR (D) T AEWE (kg). WEAYE (k) FI
WA (kg)o MISEIET M Pinus massoniana . {WHIKS P. elliottii . 5 1UKA P. taiwanensis S F; 225G $EZAK Cunn-
inghamia lanceolata . 7K¥% Metasequoia glyptostroboides . k% Taxodiun distichum var. imbricatum “5H§Fp; TERFZE T AUFEART Sc-
hima superba . 2L Machilus thunbergii. ¥ Camphora officinarum S5 T KM % EE/NT 0.7 g-cm™ AR FP; WEFE2E 1T G145
Xl Quercus glauca. F+h# Castanopsis sclerophylla. ¥:2% Quercus Z5H T AM B E KT 0.7 g-om™ B FF; SREFSEAFER A
Alnus cremastogyne . V88 Acer miyabei. ¥EAK Sassafras tzumu Z5WF; ARG T MZEEIEE Castanea mollissima . HLAE
Eriobotrya japonica. FHE Torreya grandis “Merrillii” S5 42865 NI4T Phyllostachys sulphurea. BAT Ph. edulis. H
4 Ph. violascens 5% .
x2 MEHEmE
Table 2 Carbon contents of species
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411K Pinus armandii 0.5225 HeAZ Betula 0.491 4 B RTR SR 0.497 8
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Figure 1  Spatial distribution map of forest carbon density in Lishui City
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Figure 2 Spatiotemporal characteristics of LISA map of forest carbon density in Lishui City
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Table 3 Forest carbon storage in Lishui City based on the continuous forest inventory and spatial distribution of forest carbon density, respectively
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Table 4 MGWR model performance and descriptive statistics for regression parameters
A AL g 5 B rifizE /M SRV KA F{f/% HfE/%
CONTAG 992 -0.107 0.001 -0.108 -0.107 -0.106 0 100
PD 79 -0.045 0.129 -0.322 -0.077 0.493 23.84 76.16
LPI 1204 -0.016 0.067 -0.212 -0.021 0.206 38.04 61.96
LSI 44 -0.019 0.054 -0.198 -0.017 0.139 27.74 72.26
SHDI 1204 -0.069 0.001 -0.071 -0.069 -0.068 0 100
PREP 44 -0.013 0.573 -1.661 -0.010 1.793 48.59 51.41
TEMP 44 -0.619 1.335 ~7.906 -0.704 1.557 37.54 62.46
2012 ELEV 44 0.150 0.133 -0.126 0.132 0.554 90.28 9.72
R 44 0.683 0.393 -0.063 0.629 1.990 99.58 0.42
JRTRR? 0.916 0.774 0.116 0.178 0.792 0.959
Adj-R? 0.898
AlCc 968.668
e kil 101.026
EEpiE 2t e 218323
2% Global Moran’1 0.019 3 (P=10.092)
CONTAG 1204 -0.047 0.001 -0.049 -0.047 -0.045 0 100
PD 1204 -0.092 0.099 —0.465 -0.095 0.135 16.69 83.31
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