VLSS 2016, 40 (4): 395-404 doi: 10.17521/cjpe.2015.0147
Chinese Journal of Plant Ecology http://www.plant-ecology.com

A MR EE TR & ERE 77
REFZ AT R @ #mAF ITxRE IMES

o L5 B R A 9 T R 5 PR A K B A ST %, B 100093; 2 EA R RIS, JEET 100081; b FE Rl B ERAL 2T S TR HhER
P2 SR S SRR, SEFH 550081; Y BAR MR SR ER, SAR 230036; S RITIE KA MRl B, ZHEIK 246133; S R BiiE
R HFHERTT AT, dE5T 100101

B FE RO A FEMRE RS RERBRERIUR, DL BRI T BIRARM LS KRG BRI ), K
FHEF SN RE I B MIBIOMEARE B T VL5 B AT 7 o 22U ARMAE S R G BUIR S04 5 9714.5 Tg C, H P AEA#K402.1 Tg
C. T115312.4 Tg Co MBI PR A KT TR R, ARMRAEZS 2 G0 10 5 5 250 58 R REL e o 25 255 8 R I e 98 o fH 338
0B ISR AT KRB B R s, ITRRK LS IR S . 2B YR AR AR AR S AR N 75%, 4.
MR R BT AT B, H43501125.4 Tg C. BIOMEABAILRIR: MERMOR R B SRTIARRAMI, ZRE RRAES KRG
245.7 Tg C, BS [ B 77 45 R4 18 % 153.7 Tg C, LI [MF%92.0 Tg C.

XBEIA WEBOE 1 TR, LIERRET R, LRGN R RIS R, MR AE E

SIRAa: W, FhT, L6, vk, EEw, MR (2016). 2Bl AR i 2 BUK % B R 0. R R, 40, 395-404. doi:
10.17521/cjpe.2015.0147

Current forest carbon stocks and carbon sequestration potential in Anhui Province, China

JI Yu-He'?, GUO Ke'", NI Jian®, XU Xiao-Niu*, WANG Zhi-Gao’, and WANG Shu-Dong®

!State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China; *Chinese Academy
of Meteorological Science, Beijing 100081, China; *State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of
Sciences, Guiyang 550081, China; *School of Forestry & Landscape Architecture, Anhui Agricultural University, Hefei 230036, China; ’Department of Life
Science, Anqing Normal University, Anging, Anhui 246133, China; and State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and
Digital Earth, Chinese Academy of Sciences, Beijing 100101, China

Abstract

Aims This study was conducted to investigate carbon stocks in forest ecosystems of different stand ages in An-
hui Province, and to identify the carbon sequestration potential of climax forests controlled by the natural envi-
ronment conditions.

Methods Data were collected based on field investigations and simulations were made with the BIOME4 carbon
cycle model.

Important findings Currently, the total forest carbon stocks in Anhui Province amounts to 714.5 Tg C: 402.1 Tg
C in vegetation and 312.4 Tg C in soil. Generally, both the total and vegetation carbon density exhibit an increas-
ing trend with the natural growth of forest stands. Soil carbon density increases from young to near mature forests,
and then gradually decreases thereafter. Young and middle-aged forests account for 75% of the total forest area in
Anhui Province, with potentially an additional 125.4 Tg C to be gained after the young and middle-aged forests
reach near mature stage. Results of BIOME4 simulations show that potentially an additional 245.7 Tg C, includ-
ing 153.7 Tg C in vegetation and 92 Tg C in soil, could be gained if the current forests are transformed into cli-
max forest ecosystems in Anhui Province.

Key words carbon sequestration; climax forest communities; soil carbon density; soil carbon stocks; vegetation
carbon density; vegetation carbon stocks
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Fig.1 Landform of Anhui Province. Fig. 2 Mean annual precipitation in Anhui Province.
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Fig.3 Annual mean air temperature in Anhui Province. Fig. 4 Distribution of vegetation in Anhui Province.
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Fig. 5 Map of sampling plots for forest survey in 2011-2012
in Anhui Province.
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Table 1 Biomass equations for different organs (stem, branches, leaves, and roots) of dominant trees (groups) in Anhui Province
F (52 ﬂ+ R ok
Stem Branch Leaf Root Diameter at breast
height (cm)

BREMn W=0.0337(D°H)**"  w=0.036(D’H)"™*  w=0.0016(D°H)""""  w=0.015D*H)"H*

Pinus massoniana R*=0.996 R*=0.997 R*=0.998 R*=0974 1.0-504
A W=0.0411(D*H)"®*  w=0.0015D°H)"**  w=0.0108(D*H)"**  w=0.0314D*H)""*

Cunninghamia lanceolata R*=0.990 R*=0999 R*=0999 R*=0.990 1.0-85.5
Fiikied W=0.0278(D°"H)™**"  w=0.0137(D’H)""® W =0.0054D°H)""***  w=0.0013(D*H)"**"

Castanopsis eyrei R*=0.998 R*=0.994 R*=0.997 R*=0975 4.9-529
e W=0.0201(D*H)"""° W =0.04101(D’H)**  w=0.0617(D*"H)"***  w=0.0281(D*H)**""

Castanopsis sclerophylla R>=0.990 R*=0.990 R*=0.990 R*=0.967 47364
H X W=0.0735(D*H)"%"  w=0.0086(D*H)" " w=0.0084(D°’H)"*'®  w=0.0181(D*H)"*"*

Cyclobalanapsis glauca R =0967 R =0931 R=0871 R*=0952 2:4-60.0
B W=0.0581(D°H)*¥'®  w=00032D’H)"'"*  Ww=0.0091(D°H)**”  w=0.0133(D*H)"%*"

Pinus taiwanensis R*=0.991 R*=0.987 R*=0.986 R*>=0.988 4.0-79.5
WA W=0.0474D*H" " w=0.0079D*H)"*  W=0.0166(D’H**™**  w=10.0070 (D*H)"'***

Pinus elliottii R =0.994 R =0.993 R=0971 R =0.990 15325
Ly W=0.0635D°"H)"*?"  w=0171(D’H)**®  Ww=0.0568(D°H)** W =0.0118(D*H)"$34

Populus nigra R*=0.991 R*=0.995 R*=0978 R*>=0.984 6.2-98.5
FRAR W=0.0235(DH)""*  W=0.0004D*H)'*%  w=0.0028D°H)"**  w=0.0125(D*H)"""%

Quercus acutissima R*=0.950 R*=0988 R*=0.976 R=0978 22471
EFHRAE M W=0.018(D*H)"*® W =0.013(D*H)**’ W = 0.005(D*H)" W =0.021(D*H)"%®

Coniferous mixed forest R*=0.941 R*=0.793 R*=0.884 R*=0.909 3.1-845
FA R A W=0.045 (DK™ w=0.020(D*H)***  w=0.010 (D’H)"7® W=0.009 (D*H)""™

Broadleaved mixed forest R?=0.953 R =0.880 R =0.848 R =0.906 2.0-98.6
EFFRVEAE MR W =0.049(D*H)*¥7° W =0.013(D*H)*%" W =0.007(D*H)"%%° W=0.014D*H)**"*

Conifer-broadleaved mixed forest R> = 0.955 R =03817 R*=0.843 R*=0.891 2.0-98.6

W, TEWE; D, MR H W,
W, dry mass; D, dimeter of breast height; /, tree height.
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2007) FIFR MR 3 A0 15 2., SREUGRAR AR 75 R Gii it =
123 18] 43 A 45 B o FF T 1:10075 A0 [ R % 20 A7 T %
BIOME4 4045 5347 Kappa— ZU A 56 . BT #kith
LA Z B2 NBTH, HAR T ARG
BRI, PRIt ASONT G MR th 12 4T Kappafi 46, 45 5 JyKappa
=0.9, FHHE AP A SDREF IS

2 RS

2.1 REERMESRGENHRESINREEK

TEFFRARMAES R WA EDURET, KA
UM ) 7 R GE, 2 BB FRARIT A RA 2
3. B, BRI EES. H,
FERnZK, HUONTERH 2. 201120124 7 A 45 1 5o,
FASEFRAR R A0 3 T 55 4 30 90.4 % 10° g
C-hm 2161 x 10°g C-hm 2, HoAEH A 355 ik B 7
W9 93.4 Tg CAI63 Tg C. Al 2 A AR i A -+ 3 sk
BREELR, 43 H1H 180.8 x 10°g C-hm *H192.6 x 10°
g C-hm 2, HAE WA 350 A% B 2> W 1624 Tg C
F183.2 Tg C.

MBI FE BN A BE, B ARk S8 bk
TR AR, HARES RGN EREE— B 2N
5 (E6). LB PRI 53 4150.4 x 10°g C-hm 2,
A PRI I N 3186 x 10° g C-hm ™2, i bR AT &
1%464.9 x 10°g C-hm 2.

L 0k %5 B 5 R T 2 T 1) R A R A R AR — 3
(16 BEMRES 1 ARt B 2% P — L S 0 2 1 s
i, NAIIEFRII68.9 x 10°g C-hm 23903 b 4 bk it
f799.5 x 10°g C-hm 2, Bl &1k Bk 1395.1 x 10°
g C-hm 2.

TEARMAK I FE, -8 FE A — B3
(E6). s PREIT AMRBY B, L I5br % T R R84
Inas, mERREI81.5 x 10° g C-hm 214 2 i Bk

Ele6 2B AN FARMES A 38 AR BR L
Fig. 6 Density of soil C, vegetation C and the total C forest
stands of different ages in Anhui Province.
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Wit R, 1ERBA S FAR, AR AT
PR, HamiE st R (2552 Tg C), HA 1%
FRE Wb 50 79 N 118.6811136.6 Tg Co AR
FRAL R T A i Ak, Btk BB AOR T ik, A
205.6 Tg C, HH HiEmAEEA111.4 Tg C, HBEIR
G N94.2 Tg Co IR, AR BUObk AR 1
BN, EAI R E A N123.0. 92.9F137.8 Tg
Co ZHA S BRARMBRNE =21 AT714.5 Tg C,
Horh kg 54021 Tg C, 3% 5312.4 Tg C (£2).

Sif EL A A 3 it i, A RS RS
(144 R BORE i B 35 5 68.9 x 10° g C+hm 2, /s
TR A ER 1.5 x 10° g C-hm 2. Hith K I BLI¥
TR BB FE KT 3 A, LR IR AR LS,

R2 2011201 29F A ARMAES KRG I HIERRAE R . R i RN S AR

Table 2 Carbon stocks in soil and vegetation in forest ecosystems of Anhui Province during 2011-2012

FHC O RMIEMR REREE

R e TR =83

Years Foreit area SoilﬁC densit}; Vegetatéion C degsity Totaé C densi}gf Soil C stocks  Vegetation C  Total C stocks

(x10"hm”) (x10°g C-hm™) (x10°gC-hm™©)  (x10°g C-hm™) (Tg C) stocks (Tg C) (Tg C)
4 Young stand 0-20 136.7 81.5 68.9 150.4 1114 94.2 205.6
Mk Middle stand 2040 1372 86.4 99.5 186.0 118.6 136.6 2552
I3 Pre-mature stand 40-60 57.5 96.9 1172 214.0 55.7 673 123.0
B Mature stand 60-80 274 76.8 262.3 339.1 21.1 71.9 92.9
I #H Over-mature stand >80 8.1 69.8 395.1 464.9 5.7 321 37.8
St Total 367.0 312.4 402.1 714.5

www.plant-ecology.com



W RS LA ARG BBV S /1 401

3 BIOME4RLIA 2 (8 T TGO AR PRSI (v [T L B 7 S AR ) (vl s e o [ AR A Sl A 2 3 2, 2007) AR e s 2 - 39 e 2

Table 3 Soil carbon density and vegetation carbon density of the major climax forest types (taxonomy system of the Vegetation Atlas of China) in Anhui Prov-

ince simulated by BIOME4

Fuzesit] TR 5 T g
Forest type Vegetation C density (t-hm?) Soil C density (t-hm?)
WA TEH R AR Temperate deciduous broadleaf forests 126 121

HATEF AR Temperate needle leaf forests 100 136

WPy & HRE AR Subtropical deciduous broadleaf forests 132 135
HLR-TE FE YR AR Mixed evergreen-deciduous broadleaf forests 150 111

WPy H 2k F AR Subtropical evergreen broadleaf forests 163 103
TEAHEH PR Subtropical needle leaf forests 154 108

T A T 2 FE AR K, T R FE T 4R T R,
T REEER R (El6). fELBMNAER RG Y, s
B 0 LU K BN 4:3, R R R R
T IR = (R2).
22 REERMKESRENERED

MH BTRRMARSE, B8 1 Zhls PR 8 bk
5 AR T AR 75%. T 4104 AR ARD P 8 PR A e B
FEARLLIBAR, T bR BRI bR ) 0k 2 5
FHXTEL R (FR2) . Bl AR EARAE K, s Mo
U4 PR AR 0 SR 1) I AR . RSCEAR AN I BOR T ) RJE
DRI b 22 1808 AR AR AR ZS R 0 1) [ B 8 0 1ot A e K P 1
Kz [H), SR fE SR I . ARFE201 120124 &
B, Mg R AR OR R B BORE, T A
125.4 Tg CIH3E K% /7.

BIOMERAL 25 R o, 2218078 TRk (1) 0 #47i #x
AR A5 8 55 T 0 3 o OO (1) s AR AR 5 8 5 T
(F3). Hor, O A i Gk i e BRI B B % P e K
163 x 10°g C-hm 2, {HF2 K2 B ThAN 130 $4fs 2%
PP 398 T 5 P A A o S A A PRSI A
B ] AR ) SRR S EE 43 108 x 1001103 %
10°g C-hm ?, P T HA B A BB 25 5 . T %
BB AR A TE XL LRI I B LR IX
DAL AR AR Bk 1 B 70 A1 73X L [X 355K 7-1519)

5T BIOME4 A it BB fih & 05 55 71245 81 %2
BB TR AR R AE 38 RGEI S Gig 7N 960.2 Tg C,
Forb AR Wl B i B ON555.8 Tg C, LIEWMEE A
404.4 Tg C (£4). LIBIOME4RIL 78 £ TH AR AR AR
BRGNS G E . YRR TR RN
ZHEAE, SHRNES RGO DIAEE(714.5 Tg
C). FH ML B E(402.1 Tg C)AN L 3ihs it E(312.4 Tg
OMtLER, 45 EBon: A ARME AR R AT
T, BB BRI [ BRE 1142457 Tg C, H

AR MR Bt [ BT 0 oM153.7 Tg €, #RAK I [ A
W I1N92.0Tg C.

R4 HLTBIOMEAS 2 ) 2208 TR AR MR AL TS RGO B AN Bt =
Table 4 Carbon density and carbon stocks of climax forest ecosystems in
Anhui Province derived by BIOME4 simulations

AR TRE Tt it
Forestarea  Carbon density ~ Carbon stocks
(x10*hm?)  (x10°g C-hm™) (Tg C)
ARMHLHY 366.96 1515 555.8
Forest vegetation
AR 366.96 110.2 404 4
Forest soil
BHRES RS 366.96 261.7 960.2

Forest ecosystem

3 g

AHF TR 2011201 24F 22 B 48 ARAMAE Bl e (B2
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[El7 BIOMEAR ) 2 808 AR AR BB
Fig. 7 Forest vegetation C density in Anhui Province simu-
lated by BIOME4.

[E18 BIOMEAIIL ) 22154 AR MK L SRR % L
Fig. 8 Forest soil C density in Anhui Province simulated by
BIOMEA4.
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[E19 BIOMEAM) 2 B SR T L -
Fig. 9 Total C density in Anhui Province simulated by BI-
OMEA4.
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