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The study was carried out using volume-derived method and forest resource inventory from 1994 to 2003 of
Guangdong Province. The authors quantified the carbon accumulation of forest vegetation in the process of
forest restoration during the 10 years. OBPA included open forest, bamboo forest, production forest and
ambient trees in this paper. Results were as the followings: the whole forest vegetation had accumulated carbon
41.67 Tg during this period. Forest carbon density increased by 1.58 Mg/hm’ at the same time. Carbon
storage of litterfall and understory occupied 38 % —44 % of the total carbon pool. Carbon storage of litterfall was
a little more than that of understory. The result of comparing four carbon pools is as followings: coniferous
forests > broadleaved forests > OBPA > mixed forests. Carbon storage of P. massoniana forests was the biggest
among the 11 forest types and Albizia falcataria (Linn.) Fosberg forest was the smallest, Carbon storage of
maturescent forest, mature forest and post-mature forest increased but young forest diminished. Carbon storage
of middle-aged forest had little changes and it was always the biggest among the five groups. Carbon

accumulation rate of broadleaved forests was the highest among broadleaved forests, coniferous forests and
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mixed forests in Guangdong Province, with the rate ranging from 0.19 to 1.36 Mg/ (hm® + a) during this

period .
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LERBEER T EREEEEAG GBI ES R
ERBHRESRAESKAXBRKE Co,, BERK
mERSBEFHEEEEKREKY FEHAENL
BR | 2 0 b X 2R AR Bk B PR B R ROBE b i AR LR
FHATHEETT SRR g — g S X
RN BRERGE T/EWER T HAM LS
BEX/N. T REMTPEKEERH, X EHREEX
SmEw, BEFEE /KA .20 4 80—90 4F
REBRMERHWEFT XTI REAETS FHK
Fell, 10 FEALT R BUK . o K B AR R A B
BHER, REFAREZREMN 1979 1 26.2%
K B 1986 4E /9 30.0% ,1998 £E 9 50.1% F1 2003 £EH
57.1% FHEERL 1979 EWMT 255 . RWME
YA EAMERT , REFMKE B PR
AT IE NIRRT FRAEEREX.

FRAR BT IR R4 30 LOR B0 0 2 ) 8 R
MEH#EZEBRHLET R LHEESE A SKK
R FAMREEHERE N B R X, 2650 & X 2K
BT R UENFE AR T HME P RRE RE
(REVEBINLHESTEE R X BRI RS
WS E R T BRGEAT MM, LB RS
A~ B R 0 b XA 1] B 58 0 34T .

AXHARBME :OHE 10 FHEBEKRE WM
EWTREFAEENRE S QBITEETHKT
BRMAEVRNBEARRERGBE .

1 HRF
1.1 HRAR

I"RAEALF A B KB R &8 (109°40° ~ 117°15°E,
25°30"' ~20°18'N) . B W T KNSR, EHEKE
A1 366 mm, £ F K @\ 220C. ki # &\ M
180000 km’. H F 4 & b # (31.7%). & B&
(28.5% ) . E#1(16.1% ) FFFR(23.7%) .

1.2 FHAFRRBERRXE

A RVEBIERT RE KL HER A ZRAT R
BRI N 1994 £, ZBEUAE R BUHTE
FOXAEREREEMNERT RS SEHBRMET
I EARERAERUR S MR (Sh# PRk R
%R SR FETMEFHTREKBEZALE

carbon storage, carbon density, forest restoration

B E mo AR e AT
1.3 £ RER
EHRFHEAEYEY RN ITELREML TR
BERBE S 11 FF R LA LL & OBPA (open forest,
bamboo forest, production forest and ambient trees . B Hi
ARATAR B AR R I 35 Ak (LT IO AR B R LA
FA)).
1.3.1 A#RFRELESE
AEBEBEAFTABRELUMEYRSERBHOXEDN
FAEHARR M RMAEE P —FE Y ERFHEIHEX
AW AXRAELBYMEEFTBS"Y MHE 1
AR RZNEY R, BB ( Castanopsis fissa )
R HRER W, R SHEOE KK,
HEpEZEAT B ARt E; B (Accia
confuse ) B3 FA# ( Albizia falcataria ) F1 5P R R, X P
FAREI R S5 SN A THER, Y B REN &
YR A RIHE B ( Pinus elliontii ) 25 Yy & #e 4t vt
BRALARIE.
EHEEARERTRENRAEYZEWERN, B
FLMFERE R, RITBEARAE QR %
RMEARBKESHUERTRE 10 MARKKT
EMRABDREYRIEF NI ERITE(ER D .5
b, AR #K 8 ( Casuarina equisetifolia ) AN TR EE/E R
RETREY, o0 THEEMER, ERBSER, KT H
ERDBEREY RN RKELRBHKKEE
AIHRAKTEMAEYEEYBRIETHE,ERN:
KTRBEYE 057 v, HEYVEE Y R
1.50 t/hm’ (& 2) .

1 JFE4XLXURERRTENRAEDEEYR
A t*hm™?
TABLE 1 Biomass of understory and litterfall for
the four forest types in Guangdong Province

3 E3i HNTELEYIR WAEVEEYR HHXRE
;- Ak 2.15 8.74 [19-20]
£ -k 11.03 10.78 [21]
£ M B 3T A 14.41 9.03 [22]
A RRE A 0.57 1.50 FHR

VW ARAL SRR RO LT O O O OO SR O AR A 0
WAL D RAL AR R TR S
1.3.2 OBPA 24 %

A B FARGE BB SCIRBTRE T B AR T AR 2 5F A
R R
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ERE, AT NER B ARG EAZME
Vepu sk, I Hi A RKE YR ARMBEES .
1.4 ®ERMBRETE
BHEYBREREIRAREVRRUEZRRR,
AXRAEMEREEANERZE OS(NER
TYREB A B)' . RO Yk 3 B B 845 I AR
%ﬁ[s] .
2 MRGR
2.1 HFHEHLIBMENEL
M 1994—2003 4, T~ R A F WORE B BB E M
169.61 Tg 3% tn ] 211.28 Tg, FHRBBRFE RN
4.63 Tg/a. [FI BT KT BE M 1994 4E /9 20.02 Mg/hm® 32
B3 2003 £ /9 22.60 Mg/hm® . BRIC K F K 0.29
Mg/(hm’ - a) (K 2). 7€ 4t 3 8], Z AR i B2 A
8 47.390 75 hm’ ¥ 1N 2] 9 34.664 /i hm’ , F 14 45 4F 1%

f19.697 77 hm’ . ;X B3 IE AR KRBT R4 R E
1994—2003 4E [8) R BRIL .

£2 HEE 19942003 ERAATDR EEREEREE
TABLE 2 Total forest area, carbon storage and carbon density
of Guangdong Province during 1994-2003

N FRARTE RPN B PRARBE
B/ Fhm? BRREIT B/ (Mg hm~2)
1994 847.390 169.61 20.02
1995 899.860 180.86 20.10
1996 920.194 188.47 20.48
1997 920.789 191.00 20.74
1998 921.871 193.79 21.02
1999 926.562 196.99 21.26
2000 927.695 200.30 21.59
2001 930.162 203.99 21.93
2002 931.542 207.46 22.27
2003 934.664 211.28 22.60

2.2 4NMIERERNTW
TR RS BRE 50 & H AR AR

FrRA MBI ARF OBPA 4 N/NBREEFF LR EMIMK

N CEERIE 1B, B & H AR > MK > OBPA >
HrRAMIEAA. 10 F RS H B E S5 BBRER S0%
L. EMBEYOE KRS, UG EBMHB (P
massoniana ) Bk % B 5 K (59.65 ~ 67.81 Tg) , ¥
HEHABREMNMBEEITERS>. HREE K
( Cunninghamia lanceolata ) (17.15 ~ 20.00 Tg), { Hb
FA(7.65~ 14.51 Tg) (L% 56 3, §F H IR XK (5.76 ~
6.51 Te) L /58 4. M ARk FE B 6 BHRBAR. B
¥ T Y 30 MR i B (31.66 ~ 40.02 Tg) B Ko, H &
B B/NEW Eucalyptus spp. N 4.43 ~7.39 Tg; B ¥
H2.25~4.00 Tg; ME R 0.28 ~ 1.63 Tg; BHER A
0.05~0.37 Tg; ABKE N 0.50 ~ 0.69 Tg).OBPA i#
FUESEI ME2 ix, HP L hRtEEN

8.47 ~ 12.49 Tg; PYFAERKAER K 3.94 ~ 5.01 Tg; Hi
PRI AERUEE TN 1.73 ~ 1.27 Tg; FTARBRER 1
KIgER/PHR 7.04 ~7.56 Tg.
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FIGURE 1 Changes of four forest carbon pools
in Guangdong Province during 1994-2003
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FIGURE 2 Changes of carbon storage for open forest,

bamboo forest, economic forest and ambient trees

2.3 FAEKTEMAZYEH%IER

mE 3 R, TTARRBMEE M 1994 £ 8 94.91
Tg 3% /i1 B 2003 4F 19 130.84 Tg. K T 25 & M
1994 4 ) 34.88 Tg H NP 1996 & #Y 37.79 Tg, KRG
X B 2003 £ 36.79 Tg. AEYERMEEMN
1994 4 ) 39.82 Tg 34 N Bl 2003 4F#9 43.62 Tg.10 4
FREYVERERRELE THTERER B %
f4 22 BE 75 37 1 K (M 4.94 B 6.83 Tg) . A ALTE ML 3A
B, AERTTARE REVELRRKT BEAREREE
3N T B HETE .

AHARKTEERELEHAKTREEYE D
8.88 t/hm’.1996 /5 T EHYHKMEE R L T E
JR B R & M Ak B 1996—2003 E B A T
24734 h’ . REFNE AY KER¥EMT
24.972 77 hm’ . & MR AT HR AR R B AR B A7 AR R
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Ay B3 Im 1.093.0.025 #12.300 77 hm® , HEfTH 3L
Xtk T EAE SR EEE A K .
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FIGURE 3 Changes of carbon storage in forest tree layer,

understory and litterfall

2.4 FEAEMEBAOKBKES

MEBRMRAE S 5 MR, W0 4 BioR 10 £ 4
0 PR f B 3R 22 /N, A 22.89 Tg B 14.91 Tg. P ikt
ARERAE R BN, {8 1996 £ G RFBHNKE, K
IR B 7E 38.32 Tg 3 39.08 Tg Z 6], A B T H
i kit B AR BR A R K B R 11.57 Tg
F] 29.18 Tg, 1998 & /5 BT 41 AR . BLRARER A% B M
4.55 Tg P 15.99 Tg, H B 2002 47 #8134 #& 4k
R IBEMAEMEE —EBR/NIFFARKEERK
M2.62 Tg B 8.39 Tg. MRS MER I “5 F W KK
th, 10 SF LT R B BUR AT /5 25 AR 18 B 4K
HEIENBEHRBEBRMNAERE REFKEER
EI/J\%B‘J?&?J.
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FIGURE 4 Comparison of carbon storage in different
forest age classes

2.5 FAXDVHFHEREILE
EAHREN, KW itz 25 EHR
FHBABEREN 2.5~6.6 Mg/(hm® - a) . ML T E
AT IR A B AR B 1994—2003 4F ] B B FE K
0.27 ~1.19 Mg/(hm’-a) .fB]" ZRE AR K E ZHARK
BgRBA—F(E 5). M AHEXEER 0.19 ~
1.36 Mg/(hm® - a); B T 1997 4F #b 4 o #k (B 5 &
(-0.13~1.23 Mg/(hm’ - a) ) 3 21K F G wH 4K ; 617
MR R Ak B OB OE W 3 & K (001 ~
1.36 Mg/(hm’ -a)) . #1431 B 5 BAE AL B R
K 1998.1999 BESBERHEIH, XM EEH
it —FHEAL.
1.60 ¢
1.40 |
1.20 1
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EE/(Mg-hm2-a)
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3
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FIGURE 5 Changes of carbon accumulation rates

among different forest types
3 @ #

TS RERMEYAIGETLER
BEBNBER REE AT RKEFABRMBIIE
HMERMHERLZ(E3) HERTEXETARR
RHARTEMRARRMNBRESBRAR SHRME
IFHREZHHEBERERK FHNHGELER 8
FHEHETHEREEKREP QS T AT A Y L Et
B FRBEORTENMRAEDEEYE, LR
OBPA(HiAK 7K . 28 57 Ak F1 14 35 #%F ) . OBPA (5 ZF Ak
R EBREN 12.25% ~ 12.71% K TEBBEE &
BHEBEBRER 20.56% ~ 17.41% . F &Y BB
RS EBRER 23.48% ~20.65% , KB
ROURBMHBRBEERBEPAREZZANT S (B 1.
3) . B, 75 2R ARHE BB A B i B B 4 ] 588 4 X /1N Y
BRAEFEEE ) BRE R T KB 58 A B R 3k AL IR A [a] 3
z—.

10 SE )41 0R M YR SS AR B 9 B AR RS T A B AR
R B H K (25.78 ~ 28.99 Mg/hm”) . FE I AR 2 A
oF R TR ST AR B B B (E R 1998 4 5 Bk ik B 4
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KB A B Ak (18.74 ~ 32.66 Mg/hm® ) Eid T E .
ST ARER 25 B A X B K, A 1994—2003 4F, & F £
AR R B B B AL I T S B A Ak (18.38 ~
20.76 Mg/hm® ) . & 1 ¥4 Ak (13.95 ~ 20.68 Mg/hm®) .

MAM(19.18 ~ 21.31 Mg/hm® ) Fi 4t H B 32 #K (19.21
~21.94 Mg/hm®) . #T ARk 8% % B £ 24.50 Mg/bm’ 7%
4L EBER/D BARBREE N 9.88 Mg/hm’ , & 5F
AR B E N 16.60 Mg/hm’ .

E3 'ERAERBHNTIEIRRERER
TABLE 3 Comparison in the research results of forest carbon storage during varied periods in Guangdong Province

1949 1950—1962  1973—1976  1977—1981  1984—1988  1989—1993 1994—1998
BERE/(Mg-hm~?) 34,7 33.9 31.5 30.5 27 26.1 29.4
BH R /(Mg hm~?) - - - - - - 20.02 ~ 21.02
HmaE g 135.75 141.4 160.2 145.85 108.55 138.85 155
BB BB /Ty - - - - 34.81 - -
FARBREE " /Te - - - - - - 169.61 ~ 193.79
o ORARRR.

EBRP T AERRKEERTRBPER
HEEENEEFTESEUTHAFO:OABESE
BTHHRMETER, EMNSBHKEERN 9.88 F
16.6 Mg/hm’ , K F 11 HHRBHREE ;O KR4
7E 20 42 80 RIS FEH KK, 10 FEZ4LS
RZEREERMZRER,FHBZE M 1994—
2003 SEFRARAE I8 254 LA 4l 88 0K | o 88 BRORI I B AR
F,EHERPEA—-EHRREOBRKROTS . BB
I BARET & E BB/ . X R B PR B 25 0 SR R
PRER T B R AR (B, W] LA 0 L B & B (R A, Bk
BARBEAKEM, FREEEAEKFRTELE,
BN AREHRREREREERE—EMRIREREL
L REREE-IMEEAKT BRERB M.

4 % ©

BTG R KA, 1994—2003 4 & AR
BEORE | AR BEBRERY M 41.67 Tg, A
BEZEARBR FE WK T 1.58 Mg/hm® . 10 £E (6] |~ KR &
BHERTEMRABZYEBRMEBESBRERSRER
38% ~44% , KT EMAEY E KR RSB HFEK
B B R B A [ 22 B AR 4

WM R AE AR 19942003 4F 75 AR VE B S BUR B

WAHETEMAGH LR AERKERKT ZNAEY

BEVE B KEREMBHEMELEN.
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