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T WA PR MR A R B B 7S 5 T 58 SRR

KEBEET, FRAR Y, THRE, RAR
ZEM, W, KER, 4R
1. PRI AT R SRS, TR M 5106555 2. s ERFERET M ERIL AR50, T4 M 510640;
3. TRBIEREVISIRE, TR )TN 510045

A FLE AL IR 1L 7 5 3T 0% B i M B0 PR AT B2 B S AR SO A i e e DR 3 2 e 5
XFPUXLARAN 1993—2006 AF[AIFRMAE b fiti i S il W I AT TIF5E, Z55RRM, (1) PERURIN 1993—1994 4F [ FRARAHE B
BARTRAG R R 60770378.37 t, BRILIEHRINAHRIE(Quercus L.)>G B> S SEHA (Pinus kesiva)>I & [ M >FE K (Alnus
cremastogyne), TERRMIETI YRR EH ) 15.08~74.76 thm?; 2005—2006 4F[A] R AAE # & AR Ak 62 347 715.19 ¢,
Et 1994—1993 4 [E] BT} 2.60%, fiil 3 E IR BN B M >Z MRS P STEARS K R (Cunninghamia lanceolate)>F
‘BAM, E ARSI A RE YL 8.60~70.90 tthm™, (2) 2005—2006 4E ], St ZRAAE Bl & B A% ok 23 299 801.23
t, BREEEEVLFEN 8.78~73.35 thm™; B FRAMMIM AL ABRAS N 14 058 043.42 t, BREEFEVEIN 7.95~59.51 thm™; HhiE AR
R A AR AE A 25 050 562.32 t, BRFIETEEH 8.46~98.73 t-hm?>, A I, 1993—2006 4E[A], PG IRANARARM DL ES) T &

BRI IhRE, HHICIIREE oS

KR PURURAN; AR s PRpRakbbi; Bilis sy DCOSBRAGH

FESES: Q948 XEARERD: A

A AR A K £ R R 25 S A 78 1 ) 2 7™
) N E AR R SR A I 5 M
AR BN 25 B HL R RO B VAR OG , AR I KR
CO, e K B Bl Hu e B , 78 il i I 20 o 32 AL
HERRAT ShBE SRR 37 - 2 25 A8 AT B QPR
R, RIAFRHRMARARER T 2.24 Pg/a (LA
CHF) M, Horh 94% % A= FE R W $a HLIX
FRAR TR Dk 2D 0 =2 BT T AR A K 2 B8 R 4k A
ARRBE 2 5 KA COL MR BE RS TINAY SR — R AR HERCR
BT R ERIEHER B SRR (CREIER ) 5
IPCC e, W42 i X I M bl B T B
— PP L R BRIV R i . AR, MERRTEAN X
I AR AR i S HE Y ) N R IR IR 5 R
R B0 L Pl T A BRI Bl ol b AR e 25 R R
(1 AR PR BR A Al a2 KO H R bR A
T LIV S AR 5 A A ) AN IRUBE (1) X 358 7k
MR Gy 1 & el

VG B 2N AR g B M — (A7 (1 — B By [ K
X, o EHBBRAC LR P — Rk, 2204
SEIAIRI T 1993—1994 45 (4 BRI 2 YORMIG 32 175
MR AR e it i, (AAERF S B4 % JEART
FEBE . ABEA RS JRTE D S350 i fig i, X
SRR T ARARIR B IO A SORE R . T LAESR,

XEHS: 1674-5906 (2011 ) 03-0397-06

P 20 X R AR T AR R IR S5 AR AR TR BRI,
| ERZEPE 2 (Eupatorium  adenophorum) 555 KW Fh
AR LB TIOR3 S s (R B R A 2 =K
X ARFE A T4 H 3, X TCEEE T 2 Ak
AR 5 B i e S TV 70 BRI, AR e b
et B ARG R, AR SCEE TR0 75 TEAR T R B
FAEA R A5 iP5 0 A e i Semt B, SR
AN M B A Y Rk, 45 B VERURGN 1993—
1994 5 2005—2006 4 AP IR ARG A GOk
XoF VG XU 498 1 4 s 30 A MR 4 e £ 5 1 ke s
BT T X EE AT, B R X I G PR 5% X I
TORE, R R ERARBE T 5 i wHER Y A
KIS PRS2
1 MRS5FE
11 HFHREY=E

(1) FARZAEYE: FESHMEEIPRE 30
mx30 m AIFRIEREML, BEEL 1~2 BRFEIAREES, R
FOYZVIE L B T SRt i, #h MR
FRHBENL 14 328838, KL Jaie B, [Aahlg
SR AVERESD, B AR R SEE0 = A 80 CEE Tt
FEfER, RESHETRE, HEE AR
AV, PRIEREHE YA P T LIAREUS AR
MR S A, ST SR AR A A i
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(2) M HE B AP S iR AT
T, ECEEED 30 mx30 m KRAETTEEIN,
HUHRAR T M B A0 AR FRAE, 125 10 D 2 mx2 m (/)
FETT, SR FHSCIC IR I 2 AT TR 5 AR (14 A= ) i
Qe 3 1157 B O 5 S I 1 1 S 1 T =
IR TR A 43R I e EE, 43 B E A P 1)
M k2L RRRIR AR A B MR T
FE, SRIFH MISLIR 2= 8 S KR, fa iR AR
HuBAR R R AR

(3) VR SHIPEAR AR MG . JRATE Yt
DSE AT - RN KB 3 BRURTE W) o A 2
RIVEE 10 4~ 2 mx2 m /METT, XE/INEE DS G U
YA IAE , TERRVRVD S P . KT, iE
T 60 CHAPMT EEEEHE; HIEAFRGR A
fit S ks £ 2 A OB sk e TR A

(4) BB RESTAREERREXR., &
A AR (TR A Bl +HRLAEA S5 5% A+
) YR RS TIARE BRI, RTRE
(Rl 2 2252 o R0 BB BRI 04 5 3 Xk 2R R A= )
HAME AR T2 BrRBdUS, S5 M
PRI SRR 2F 2 S MR B, sR2E L
K SRR (P<0.0VGEH5E, HiE B=aV’ Wi
AR 1), FLMS R TRARBMAE Y

(5) Prdk. AR HARE ALY R A

X F XS ARAE YRS, Har B A T
AR 7 1 S TR LT AR R LT
TR ARy vk o 220 Mg NI G XU 4 B RIF 5 45 R
4 60.94 t-hm™, i bk 36.14 t-hm™, #EAMH 19.76
t-hm?, S5k = U 4 [ AR AR B IR 5T 45 5
AHFFEIE LRI T AR . PR DL AR S A
JEBRARGES T URE SR A, W ixX =P R
P B IE , 1BIEJS 1045 S N THK 66.44 t-hm?,
Bikk 40.76 thm™, FEAM 25.45 t-hm™,

12 BRRBESHEERE

AHFFE R AR R ZRAR SR A TR AL . R A
AT NG EORAR B FIOAURYN 1993—1994 5
2005—2006 4 [a] 3 [ J5 A A 1 P IR BRARIE 2 90K},

T2 VTR SR S HEAMR AL = i
PR A G, PRI POFRP R B SR i A 7= AR
W5k 2 NS g6 1 A i 5 AR 7 g B (] )
RUSEAT IO, AW S i = (R 3 R BCR FH
bR EAIAAY 051 HAk, AT RS i
FEFR AW R IR A ORI A, R R U Bk
i 5 AR HUAE

2 #ER59H

2.1 FWIRAAE AR R E SIECEN

PURLRAN 1993~1994 4[] ZRAALL B H A fith it
J 60770378.37 t (W3 2)., HRRRRAE R e,
ik 49300416.37 t, o AR ARAE B R AR i
81.13%; HB ARARIETURRAH S FFIE R I A AT AR
FRSG TS H B M >TEAMSEMSATA, Hik
i L4 3h 5% 3.85% . 3.63% . 3.13%., 1.78%.
0.85%5 0.63%.

PERURAN 2005—2006 48] ARARFE WL Ak it
TH 6234771519 t (£ 2), BFERMISIITRAE
FRIE R BUONARZES g R > 2 B Mo SR> >
HEARMSAEARS FSAZAS B EH I PE IR 1993
—2006 4F[], AR RE DY AR R A B S 3
A, RN 1577 336.82 t, BRAEEAEREHN 0.22%.,
Hodp, BRIE . ATAR. GRS ARIRSE KSR At 1
BERRE, mikdA, BEn . HE R S525H
SN TMRBRAS 2 T s, UL EH Y b A M B
e PO e S-Sy SN ST < O By NS [ G

PURURE 1993—1994 4 [A] FEMATE B AR 1
HRIUN, BRESZ UM PS> He g >R AR (%
3) ; FERMERIA R VL E N 15.08~74.76
thm?, Hi, BRRERSE RO, SFMRB R/,
FUARIMRSS H B >R ARS P> 2 55K

PUXURAS 2005—2006 48] ZRAAL B & ARk fiF
TR LM HE [ >R PS> FE AR>S 12
ARSHE g, Al 3G 53 IR L i > 28 355 >
BRSPS FEARS AR B 5T EEERMERY
(IR E TR R 8.60~70.90 t-hm>, HREISHRSSir iy
K, ZVMBRE /N, ARSI AR

R1 HBRFAAREEMESEREXRARE

Table 1 Relationship equations between biomass and volume in forest tree layer

TeARH AL AR (B)-# R () [l )y R AW PSS TS iyilll:e)
BE2(Quercus L.) B=0.674 7y1° 36 0.954 7+* 129.65
FEA( Alnus cremastogyne ) B=0.583 9§13 19 0.963 8** 708.79
JEZERA( Pinus kesiya) B=0.776 8193 27 0.976 5%* 1820.32
KAR( Cunninghamia lanceolate ) B=0.440 61" ° 25 0.935 0** 1563.47
Hotngnt B=0.730 61548 21 0.967 9** 69.87
Hep B=2.320 2§74 3 33 0.988 1%* 1035.37
2SN B=1.266 0102 35 0.965 0** 110.44

**P<0.01
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F2 FEWHRS 1993—1994 5 2005—2006 4F B MAEH £ M E SHRIEE
Table 2 Biomass and carbon stock of forest vegetation in Xishuangbanna during 1993-1994 and 2005-2006
F— 1993—1994 2005—2006 -
AWt Tefiti i/t Y T fit e/t
PR 98 600 832.70 49300 416.37 68 633 599.02 34 316 799.50 -2.53
(%N 767 613.86 383 806.93 907 809.16 453 904.58 1.52
S 2N 4681 269.07 2 340 634.54 5341 843.93 2670921.97 1.18
AR - - 83 349.81 41 674.90 -
ettt - - 1764.39 882.19 -
ekt 3799 904.90 1899 952.45 37 810 324.24 18 905 162.12 74.59
EZ3 PN 4417 252.40 2208 626.20 7 098 492.40 3 549 246.20 5.06
ik 6 080 249.96 3040 124.98 2801 037.32 1400 518.66 -4.49
Hibk 1 035 593.40 517 796.70 133 688.72 66 844.36 -7.26
AR 2158 040.39 1079 020.20 1883 521.42 941 760.71 -1.06
&t 121 540 756.68 60 770 378.37 124 695 430.40 62 347 715.19 0.22
#3 FWARG 1993—1994 5 2005—2006 4F ] T E AR L BIBILICE S
Table 3  Capacity of raising carbon sink of main forest type in Xishuangbanna during 1993-1994 and 2005-2006
fettorm LSS e 2007 2006 % )
TR ht/(ta) BRI /(thm™) A/ (ta™) R /(t-hm™)
BEAE 1212 129.51 74.76 680 064.73 70.90 -0.32
FaAR 10 116.77 56.48 11 002.42 56.94 0.04
58 2N 97 386.38 41.93 90 335.36 43.98 0.17
(%N - - 5021.88 26.99 -
Hepktnt - - 29.13 30.95 -
et 141 946.08 60.72 1754 664.97 43.26 -1.46
eV 245 871.52 15.08 955 086.64 8.60 -0.54

TE AR R BN BRZESFE AR S L FA > H e i > 28357
MSHEEM>IZA . 1993—2006 4:06], ¥R 5 EZE
PARRRIGI B TR, mifeA . ek
VRIS 2 BT i RPN FEA
LGP A T BT, miRRSE . HE RS

DB AT T R e
2.2 FMARANA [ X 7R bR AR 45 ik ik B S R8T
BORNRS

St 2005—2006 4F [0 ZRAAE B AR B A = Ry

23299801.23 t (R 4), HEANVEURINE AR
ME 37.37%. Hrp, HbdrRmigE R e, &
14705 583.65 t, HsitHiX Ay 63.11%; HE#RMk
AN it F AR RN A H B R > 28 B JE P>
MRS FEARMS ML ARSFEARS 5T, Ik
BN 17.74% ., 7.51%., 7.33%. 2.96%.
1.12%. 0.082%. 0.080%. 0.059%. 0.0/04%.,
B 2005— 2006 48] B L AN 7k
14058043.42 t., H BRI fif & & &, B

x4 BENRHAEME 2005—2006 FEFMEE EME SHBER

Table 4 Biomass and carbon stock of forest vegetation of different area in Xishuangbanna during 2005—2006

P okt )it E
A fiefiti i/t Y fiefiti i/t LRz fisfifi i/t
S 29 411 167.30 14 705 583.65 19 261 206.88 9 630 603.44 20 138 571.73 10 069 285.87
FaAR 27380.43 13 690.21 479 773.61 239 886.81 401 287.79 200 643.89
e 2N 3416 324.98 1708 162.49 1917 855.14 958 927.57 5063.02 2531.51
A 37242.58 18 621.29 45 588.39 22 794.19 1034.63 517.31
Hepgtnt 1764.39 882.19 - - B }
Heeknt 8 265 378.36 4132 689.18 4602 969.52 2301 484.76 24 888 312.88 12 444 156.44
ZETERR 3500 425.48 1750 212.74 237 493.53 118 746.77 3359 725.82 1679 862.91
bk 1381 666.31 690 833.16 527 905.66 263 952.83 891 465.34 445 732.67
Bk 38 130.98 19 065.49 62 089.71 31 044.86 33 468.04 16 734.02
AR 520 121.65 260 060.83 981 204.39 490 602.20 382 195.38 191 097.69

it

46 599 602.46

23299 801.23

28 116 086.84

14 058 043.42

50 101 124.64

25050 562.32
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9630603.44 t, 5 ARMAL B ERBRAE T 68.51%;
HE BRI A iy et R AE B0 Ry e > B 2P
SHEARMSATHAEARS LTS BMSAZ A, Hifilk it i
HLAA 5 5K 16.37% . 6.82% . 3.49% . 1.88% . 1.71%.
0.84%. 0.22%%5 0.16%.

B 2005—2006 4 [H] ZRARFE DL AR TR At &R
25050 562.32 to £ FhARARIE Uit P B0k L
B ] >R 28 > 28 T MR A RS FE AR > T AR MR i >
BEEMSFZ AR, Hifk i & 512 500 49.68% .
40.20%. 6.71%. 1.78%. 0.80%. 0.76%. 0.07%.
0.01%5 0.002%.

ot FEARMSAI G BRI R L AR
>HE R > RS P ARSFEARS B A (%
5) 5 FEHRMEAEINIRE L 8.78~73.35

t-hm?, b, MREEREEEROR, 2R
/N, BARFRBONRZES SR S g > He g >
FEARSEEARSZ T,

B B AR R R R RS>
HE R > EEARSEFMACAS A 5 FEE MK
IR B R 7.95~59.51 thm™, b, fEk
BRI, GV i/, EARRBUOMEA
SHRES A PS> H B REM> 2 550K

w i E AR T, BRI R H
SRS FEAARS B EINSAZA . BRI AL %
FETEEY 8.46~98.73 t-hm™, b, BRISHREEE ik
K, GRS e/, BRI AR REAS
BRI >EFERSFEA

VOB NI B T6 M BRMAR B % Ry 40.93

x5 FEWNMHAEMEK 2005 ~ 2006 £ id) FEHRRERIBILICES
Table 5 Capacity of raising carbon sink of main forest type of different area in Xishuangbannna during 2005 ~ 2006

— sk B Eai
o PR (ta™) TR /(t-hm ™) PR (ta™) TR /(t-hm ™) B (ta") R /(t-hm ™)
PR 302 851.32 73.35 229 080.90 53.05 148 341.32 98.73
(%N 383.58 30.88 4 055.64 59.51 6 615.34 57.38
S 2N 54747.27 49.08 35412.89 37.25 164.28 13.42
AR 233257 21.68 2 669.38 37.62 48.98 6.55
ettt 29.13 30.95 0.00 0.00
et 391 768.96 39.69 239 733.36 36.28 1122 468.48 46.19
LR 461128.35 8.78 34 566.72 7.95 459 391.57 8.46

thm? (e, B> > S Bk i 0L 1),

R I 1 4 AR AR BB PE AL P, A
915 Db X MR B e B L (R
B AR S RV (AR R (3 6 ),

B 1 PR AR AR E R HE

Fig.1 Carbon density distribution characteristics

of forest in Xishuangbanna

3 #ig
(1) ANIRIFS ST P BURR AN AR B e 15 395 91
-]

TEXURRZN 1993—1994 4 [a] FRARAE ol B ATl fit

* 6 HESEMEXFFEERRZEDT
Table 6 Forest vegetation carbon density dynamics

of different areas in China

HIX T (t-hm ) SCHk
2 41.00 [20]
(YIRS 41.66 [21]
b 23.64 [22]
Ly AN 33.44 [23]
R 22.96 [24]

PE XN 40.93 AW

oM 60 770378.37 t, HAPARSHRAS FE e, (N ARAK
R AE R Y 81.13%; 76 T BARMISHI, Bk
TCHE RN, BRI UM B> H g >
FEAC; FELRARERI iR TSR 15.08~74.76
‘[-hm'zO

FERURZN 2005—2006 4F 7] ZRAAE Bl ATk fif
wON 62347715.19 t, tb 1994—1993 H:(a] |- F
2.60%; TEFEARMERIG, ek r= i SRR I
PRI R H R > 2 5 Mo S FEAS 12
AR>HBE ;32 BRI Y f % I R
8.60~70.90 t-hm™,

(2) ANIF] Hh DX FRAMRE 4 0k it o5 B TV 7 B
AR A
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2005—2006 4[] , 5Ttk AR B A it ey
23299 801.23 t, il 3G f R A 28 P> i >
BRSSPSR ARSFEARS B A, BT
(BRI 8.78~73.35 t-hm™; BV ARbkAE 4
HARTRAE A 14 058 043.42 t, Wil RN, R
FSHE > BB S MAEARSAZA, TR
PREHI YRR VORI 7.95~59.51 t-hm™; B
AR ARTRAE A 25 050 562.32 t, Byl IS B
HFE R >SERESFEARS S FZ AR, BRI
T B % B JE g 8.46~98.73 tthm ™,
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Research on forest vegetation carbon stock dynamics and capacity of raising
carbon sink in Xishuangbanna

ZHANG Xiuyul * XU Zhenchengl, WANG Junnengl’ 2, SONG Weiwei',
QIN Jiangiao®, HU Xibang" %, ZHANG Wanlu', ZOU Jie'

1. South China Institute of Environmental Sciences, Ministry of Environmental Protection, Guangzhou 510655, China;
2. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;

3. Guangdong Provincial Academy of Environmental Science, Guangzhou 510045, China

Abstract: To evaluate forest carbon stock dynamics and carbon sink capacity of regional forest scientifically is of great significance
to terrestrial carbon cycle. Based on the method of biomass expansion factor function, this paper studied forest carbon stock
dynamics and carbon sink capacity of Xishuangbanna in the period of 1993-2006, and the results showed that, (1) in the period of
1993-1994, total forest vegetation carbon stock was 60 770 378.37 t. Carbon sink increment all ranged as oak forest > production
forest > pinus khasys > other broad leaved forest > alder forest, and carbon density of main forest type was 15.08~74.76 t-hm™>. In
the period of 2005-2006, total forest vegetation carbon stock was 62 347 715.19 t, which increased by 2.60% compared with the
period of 1993-1994. Cink increment all ranged as other broad leaved forest > production forest > oak forest > pinus khasys > alder
forest > fir forest > other needle forest, and carbon density of main forest type was 8.60~70.90 t-hm™. (2) In the period of 2005-2006,
total forest vegetation carbon stock of Jinghong was 23 299 801.23 t, and carbon density of main forest type was 8.78~73.35 t-hm™.
Total forest vegetation carbon stock of Menghai was 14 058 043.42 t, and carbon density of main forest type was 7.95~59.51 t-hm™.
And total forest vegetation carbon stock of Mengla was 25 050 562.32 t, and carbon density of main forest type was 8.46~98.73
t-hm™. Undoubtedly, forest vegetation in Xishuangbanna played an important role in carbon sequestrating, and the effect of carbon
sink had been in rising trend during the year of 1993-2006.

Key words: Xishuangbanna; forest biomass; forest carbon stock; capacity of raising carbon sink; regional carbon cycle



