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Abstract: Guagnxi boastes the forefront of national forest area and coverage, and takes a vital role in the national and

regional carbon balance. Accurate assessment of vegetation carbon storage, spatial-temporal patterns, and the influencing
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factors in Guangxi has been of greatest significance for carbon cycling and carbon sequestration research in China. The
objective of this study was to understand the spatial distribution of vegetation carbon storage and its influencing factors in the
main forest ecosystems in Guangxi. A total of 345 sample plots were established and the size of each plot was 50 mXx20 m.
Based on forest resource inventory data and field investigations, vegetation carbon storage in the main forests in Guangxi was
estimated, and the composition and distribution of carbon storage in various forest types for various stand ages and forest
layers were assessed. Geostatistics were applied to analyze the spatial patterns of vegetation carbon storage and the effects of
the main influencing factors on vegetation carbon storage were also explored using a principal component analysis and
stepwise regression. The results showed that the total vegetation carbon storage was 746.06 Tg(1 Tg=10" g), and the
vegetation carbon density was up to 55.37 t/ hm’. Pine, Chinesefir, eucalyptus, oak, hard broadleaves, soft broadleaves,
forests in limestone areas, bamboo, anise, and oil-tea forests accounted for 26.83% , 12.28% , 6.67% , 3.03% , 20.37% ,
16.32% , 10.84% , 0.88% , 1.38% , and 1.39% of the total vegetation carbon storage in Guangxi, respectively. The average
vegetation carbon density of 10 major forest types ranged from 20.77 to 108.28 t/hm’, with an order of hard broadleaves>
soft broadleaves>pine>Chinesefir>oak >forests in limestone areas>eucalyptus>anise>bamboo>oil-tea. The average vegetation
carbon density of forest types in Guangxi ranged from 7.05 to 219.73 t/hm’. The north, southwest, and east of Guangxi had
high carbon storage and the middle part and southeast had low carbon storage. The total carbon storage were dominated by
the arbor layer and increased gradually with an increase in stand age. The main factors that affected forest vegetation carbon
storage in Guangxi were the average diameter at breast height, forest age, and stand density. The longitude, available

nitrogen, total nitrogen, and organic carbon were the most critical factors affecting forest vegetation carbon storage.

Key Words: forest vegetation; carbon storage; influence factors; Guangxi
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Table 1 Division of stand ages for the 10 plantations
M#E Stand ages

Y iRl A M2 )
bt e GEH TR N R et
Young forest/a forest/a forest/a Mature forest/a forest/a
FARIHK Pine <10 21—30 11—20 31—50 =51
FZAMK Chinesefir <10 11—20 21—25 26—35 =36
FEA R Eucalypt 1 2 3 4—s5 =6
FEZ Oak <20 21—40 41—50 51—70 =71
T FFAK Hard broadleaves <41 41—60 61—68 81—120 >120
R Soft boadleaves <21 21—40 41—50 51—70 >70
A1 LA Forest in limestone <41 41—60 61—68 81—120 >120
Ak Bamboo 1 2—5 - - =6
J\FIHK Anise <6 6—15 - - >15
AR Oil—tea <6 7—30 - - >30
“ =" FonTOEUE

1.2.2 REHAE Y B DN FaR A BT
AR AR i A A VR (1 285 SR LA i SRR T4 A 0 [ A O R S B TR A2 45 A IR A e, D 1 e 3R
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Fig.1 The maps of plots
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Table 2 Total vegetation carbon with different stand ages for different forest types

NI SN fli U JRBK BUEYIN
Young forest Middle-aged forest Near-mature forest Mature forest Over-mature forest i

— et et ekt kit Bt .

Carbon He Carbon L g Carbon e fl Carbon 4] Carbon eall (v/ hm? )

storage/  Ratio/%  storage/  Ratio/%  storage/  Ratio/%  storage/  Ratio/%  storage/  Ratio/%

(/hm?) (/hm?) (v/hm?) (v/hm?) (v/hm?)
FABIHK Pine 38.64 8.31 54.73 11.77 95.64 20.57 114.34 24.59 161.55 34.75 464.9
F2AM Chinesefir 38.36 8.28 65.31 14.10 92.5 19.98 126.01 27.21 140.85 30.42 463.03
FERHR Eucalypt 6.81 3.37 30.98 15.32 38.82 19.20 50.08 24.77 75.5 37.34 202.19
HRZE Oak 44.62 10.17 82.11 18.72 93.72 21.36 98.9 22.54 119.37 27.21 438.72
T K Hard broad leaves 75.12 13.88 79.04 14.60 94.09 17.38 113.98 21.05 179.17 33.09 541.4
AR Soft boad leaves 39.92 7.70 55.61 10.73 68.74 13.26 127.44 24.58 226.68 43.73 518.39
A LK Forest in limestone 29.05 7.78 44.35 11.88 58.88 15.77 78.01 20.89 163.17 43.69 373.46
Ak Bamboo 13.7 21.38 21.72 33.89 — — 28.67 44.73 — — 64.09
J\FAHK Anise 10.77 12.53 29.52 34.33 — — 45.69 53.14 — — 85.98
M Oil-tea 6.41 10.29 24.12 38.71 — — 3177 50.99 — — 62.31

H P 2 TR )P R e e R/ NI AR (200.94 Tg) SAE I (152.58 Tg) >HKIE (122.27 Tg) >42
K (92.00 Tg) > LLIFK(81.16 Tg) >H&H (50.00 Tg) >HEE(22.70 Tg) >iHZE (10.45 Tg) >/\ A (10.35 Tg) ATk
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Fig.2 Total vegetation carbon storage of different forest types with different stand ages
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Table 3 Total vegetation carbon with different forest layer for different forest types

B3 I EESKEAmREELLE

T2 EAR AR TR AL
Arbor layer Shrub-grass layer Herb layer Litter layer Fines roots
B fit Tefitt it B fit Tchit e B fit

H Fores S
AL Forest types Carbon L) Carbon L) Carbon He i) Carbon L) Carbon L4

storage/  Ratio/%  storage/  Ratio/% storage/  Ratio/% storage/  Ratio/% storage/ Ratio/ %

(t/hm?) (t/hm?) (t/hm?) (t/hm?) (t/hm?)
FABHK Pine 84.91 91.32 1.05 1.13 1.71 1.84 2.51 2.70 2.80 3.01
FZAM Chinesefir 86.93 93.87 0.38 0.41 0.92 0.99 1.63 1.76 2.75 2.97
FeR AR Eucalypt 34.27 84.74 0.64 1.57 1.64 4.05 2.13 5.26 1.77 4.37
HEZE Oak 79.11 90.17 0.91 1.04 0.91 1.03 1.41 1.61 5.40 6.15
AR Hard broadleaves  105.06 97.03 0.89 0.82 0.94 0.87 1.39 1.29 — —
BKRAMK Soft boadleaves 94.30 90.96 0.28 1.23 1.66 1.60 2.69 2.59 3.74 3.61
A1 1K Forest in limestone ~ 71.87 96.22 0.57 0.77 0.36 0.48 0.87 1.16 1.02 1.36
Ak Bamboo 19.48 91.20 0.32 1.48 0.45 2.12 1.11 5.20 — —
ISR Anise 24.30 84.78 0.65 2.28 2.34 8.15 1.37 4.79 — —
IMAHK Oil-tea 20.12 99.28 0.05 0.26 0.12 0.58 0.48 2.35 — —
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2014 AFEZRARME WA A B (238 Tg) 2 AT PR 2009 4F R A Bl b6k Bt (496.827 Tg) '™ IR 4 2014 4FAH
PRk B (196.95 Tg) ™, FEFH . 1) ABF5E PP % B A IE TR A)Z EAZ AR JIEYIZE UK
AR , T R A B A Al i R RS LA 035 2) 45 Bl (A1) S35 5 B A 492.25—562.28 g¢/kg ZIA], K
SR N 523.69 o/ kg, 2 T EIFRIE IR AT 40k & i (500 o/ kg) FIEAHT 32 AN T 2500 15 1k (444,
0—494.5 g/kg) ™' T VU R AT [ RSP B4 4 B A B 55.37 v/hm®, 5 Pk [ AR AR 0T 8 B (57.07 v/
hm? ) 43T, 55 T R4S 2007 AR PR B 22.96 v/hm® 2 FIPU 1145 2003 4FF 95 %5 B 38.04 v/hm®" iR
B 2014 AE R BE BB B 16.31 v/hm®™ {H/N TS K 86 v/hm® P, K Al 6 & H Fi) o4
FRARGEF &l I ART 7 F B, SRR MR I AR L /N OB AR BB/ D o ) PR R AR AR AR AR Bl BB i 2t 110
DTRR AN ) AR B R AZK A LLARER BTk T ) VS AR Bl B A A 809% LA I, e MR IR Ky i AR
NSRRI A, BTRR AT RN R (R U B e ) 0 T 22 S AR K, 45 PR AR T AR J2 B i 12 O o BB Bk
PR FAE, HE MR T AR Z 6k 241k 90% LA L, 33X 2 WA T7 A2 AR Bl B it £ ) 32 B35 0, EL I AR A 34
R i G R K X SRl 2s A5 AR AR RIS AR Y AT R A R B, MR IEARR AR
VE W) AN AN e 8 1) TR /N FIRAE LR AR A KR, Wi MR R 2 e TR 2 T H B2
WY TTRR , 7E— 2 R EE L ARAs AR A R/, S SEAR 2 SR AR R 40 B V% 1) B2 4 B 4, i L
TERRMRA:ZS R GEWeAE PR B vp 45 25 SR, R 2 8 Y 9 R AR 119 43 fiff 2+ 8 DL IR R 2R R, B
PO e TR A i
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K5 ERASWER

Table 5 Principal component analysis results

JY4%> Component

[H-F Factors
1 2 3 4 5 6

2 Longitude 0.031 0.795 -0.172 -0.410 0.146 -0.087
45 Latitude 0.702 0.257 -0.334 0.251 -0.204 -0.259
13K Altitude 0.407 -0.246 -0.082 0.583 -0.425 -0.117
¥ Temperature -0.631 -0.472 0.431 0.029 0.151 0.137
F4FR 2 Precipitation -0.252 0.480 -0.013 -0.266 -0.098 0.588
i Stand age -0.017 0.551 0.535 0.362 -0.095 0.042
T4 H4% Average DBH -0.086 0.405 0.718 0.184 -0.166 -0.250
pH {& pH value 0.625 -0.368 0.135 -0.438 0.049 -0.056
A HLEK Organic carbon 0.745 0.114 0.165 -0.063 -0.056 0.207
4% Total nitrogen 0.844 -0.052 0.186 -0.203 -0.097 0.192
4T Total phosphorus 0.588 -0.218 0.140 -0.269 0.322 -0.094
441 Total kalium 0.077 0.288 -0.230 0.035 0.518 -0.505
A% L Available nitrogen 0.857 0.067 0.156 -0.047 -0.170 0.162
AW Available phosphorus 0.199 0.053 0.198 0.433 0.630 0.335
L Available kalium 0.477 -0.039 0.166 0.281 0.507 0.025
M4 Stand density 0.102 0.078 -0.658 0.385 0.095 0.405
FAFEAH Total 4.150 1.976 1.812 1.535 1.391 1.167
ziifkii Z:)ution 25.935 12.347 11.322 9.597 8.695 7.296
RBTTRA % 25.935 38.293 49.605 59.202 67.897 75.192

Accumulative contribution

®o6 HEEHEMEEXLMEFFIEERE

Table 6 Standard regression coefficient of variables contolling vegetation carbon storage

AEFREAL R EL Unstandardized Coefficients TREX
FrEiR2s Standardized t Sig.
B Standard error coefficients
*# 1 Constant -0.005 0.037 -0.142 0.887
1 0.027 0.018 0.055 1.479 0.140
2 0.276 0.026 0.389 10.411 0.000
3 0.358 0.028 0.484 12.963 0.000
4 0.296 0.030 0.367 9.844 0.000
5 -0.156 0.032 -0.184 -4.935 0.000
6 0.008 0.034 0.008 0.225 0.822

REVEER , Coefficient of regression

AHESE AT T AR T G PR ) IR T (R SR R YT (bRl X Ae ko
JEE) RSN T (A WL pH R AW B B R AT RO ) X PR R i AR R, AR A
X AR S R GERRAR IR (S0 22 T TG 04, P IRLE S RO P B BT TR, ASAIR S il 8 Rk A ) 5B
FLT 10 4F ) PY P32 IR S5 W RN, AT A B B0 ie ff o A 2 DRGSR IEAH G G &R, IR 5 2R 4T
HEAEE2 X VG UL s 2 O 90 20 SR — B0, 368 P AR BE K 3 S A R T2 9 A, B RS
(¥ Y81 P A B Al (LRI AT, 7K 53 A 30 o S A )T 0 V8 0 22 0 e | DA 5200 0 9 40 )2 RO B i a0 BT
PR S S AR bR 23 A 04 TR DA 1, R o e At A B 0 b SR e K i | R SRR ER DL IR AR
T35 A AR P AR 2L SRR AR P Y RS M AR 2 R e B . TR VU M R, AR B
TEA AR N2 BE 25 T W BA —E R 2257, G BE X RR A B A5 (3% St i i) LR TN 7 2 2 A
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W 2E BRI AR AR, JF B0 o 52 MR AL A ) O BA A A B, AR AR S A W T SR T ) S
B, SRR Y AR A AR Y IEAH DM AR R RS e T TG A B A R B L Ak
SR BEAE N DE AT I R R 3R A B S0 2 R SR ) R e it i B AR 432 2B ) Y
H RS SRR AR 7 2 S i PR T R RIS AR A3 B A R R A A (Y B e i R S A O
PRI IH TE 125 R i P 3220 T 78 AR L PR (18T, ALt P R i 22 (1 R SR B i b
ST A T e AR TR o AR A S R GBI T RE A A, AR SR SRR
TR b A s (AR S A R LA B =0y 2 — | RIEPACPRR A AE YR — e R b DR AR MRS AR
GEms LR oA Y R IR 20 B W IR IR A A S O, R A B Y T B AR A
RIS SRR A 4 1 22 DR 3R, A 2800 2 ) A A SO P i 3 43

ABIRFER FRE LI A5 AR BT IR A PORMHAE & 10 75 35 AR AN R MR 25 2 Uik it i, AR R e 4, (H
SERATIA B HERS | D Ry iR A AR p b Ay —SEoR 9 S B 40 0 S5 B AR M S5 oK 58 A R A, HLAE i i £ 2R AR
A AR AN SE R, IR IR AR i B Y DR TR 8 T, ORI LA B4 R DR B 91 B 2R R
T SRR )RR I BN R IEBEPITEAR O IR | 1 R Z R AR AR R i A S A
[ S S 2 VT

4 e

(1) 778 FEZERMAE R 115 51 746.06 Tg, B % B35 £ 55.37 v/hm® | 25 MRS BUAE 9B 2% B A T 20.
77—108.28 t/hm* Z [A] IR A2 Aeh ARIS AR R R A LR AR A RIS O ) P R B e 1 1)
Tk LA 43 50K 26.83% 12.28% .6.67% 3.03% 20.37% 16.32% .10.84% .0.88% .1.38% 1 1.39% , £ FKHEIAR
IR e it F LA A2 oy F2 i 28, ELIRE 5 MRl X 15 i 34 mn

(2) ) VG X FRMAE BB 2 BE A 7.05—219.73 v/hm® Z 8], AT — @ 9 as (Al Sk . T V% B A AN 342
SRR R PGACES )G VG AP AR A R B DX )Y A AR A AR X

(3) BRI ATEE R R BT AE Moy B PRI & 52 i A g i 1 09 B3 R 7, & AL 2R
MBS 0 28 A e Al %) DR 5, SRS M B i e (R DGR IR, BRI S A5 B A A B4 S 5 U A 22, (1
FE—ERRERE LA VU A it e A 5 MIPEA ) VU AR AR A R G R BRI DI R B o e A AR TR
A
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