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Abstract: Carbon sink capacity is the main basis for evaluating the effects of forest ecosystem on the reduction of global
warming. Based on the data including Phyllostachys edulis forest carbon storage, climate, precipitation, density of popu-
lation and gross domestic product in nine prefecture-level cities of Fujian Province in 1985, 1996 and 2006, we used
correlation analysis and linear regression to analyze the relationship between Phyllostachys edulis forest carbon storage
and main influencing factors. The results showed that influencing factors affected Phyllostachys edulis forest carbon stor-
age as follows: (1) the carbon storage increased with the rising of precipitation without significant correlation (R =

0.281,P = 0.156), while it decreased with the rising of temperature with significant correlation (R = 0.748,P <
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0.01). The influence factors of temperature and precipitation were 5.63 and 1.46 comparatively. (2) Population density

had a significant negative correlation with carbon storage(R = 0.693,P < 0.01). (3) Compared to the spatial distribu-

tion of carbon storage, GDP had the opposite pattern that the high level of GDP in prefecture-level cities relatively had

low carbon reserve. Our results can provide theoretical basis for improving the site selection of carbon sequestration ca-

pacity of Phyllostachys edulis forest and useful information for carbon trading market.

Key words; forest ecology, Phyllostachys edulis forest, carbon storage, temperature, precipitation, density of popula-

tion, gross domestic product.
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Fig. 1 Administrative division map of Fujian Province
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Table 1  Phyllostachys edulis forest area and carbon storage of nine districts in Fujian in 1985,1996,2006
Sl 1985 1996 2006
Prefecture-level R R R
city MR efit it iR fit MR it bt
Area (hm®)  Carbon storage ( 10*t) Area (hm®)  Carbon storage (10*t) Area (hm®)  Carbon storage ( 10*t)

JEZ1T Xiamen 37 0.534 182 2.628 292 4.216
# M Putian 12007 173.345 10677 154.144 11665 168.408
SR M Quanzhou 16187 233.692 26670 385.035 28046 404.900
1M Zhangzhou 21067 304.144 21647 312.518 27022 390.117
T8 Ningde 33227 479.698 48101 694.434 53825 777.072
F& N Fuzhou 34727 501.354 34140 492.879 37517 541.633
e Longyan 100567 1451.886 145282 2097.436 193773 2797.501
=W Sanming 134440 1940.910 203475 2937.569 238949 3449.707
F4°F Nanping 239693 3460.448 345636 4989.947 400777 5786.018

B[R SN 7 NI it AN L P | 1 AN (A
T 2t e K% 1l DX R P i, RO = B T RO
T, 7 ) R o b DX i k22 g /0, JE G2 T T
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1 330 hm”, fiAifi AR B2 19.20 J7 t, 3] 2006 4FE
T FREE 1996 4F 4 il 988 hm”, ik fif & Fifi =2 34 il
14.26 J7 v, {02 S 5 B AT 1 BLURRR fif 1 35 4%
1985 4EAG FT F [ A N T 1996 4F B 47 1) AL 1985
HETRFE 587 hm?, HLk fif /D 8.48 J7 t, #2006
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K,y o SRR AR 9 A HL LT BATHR A
SORAERE, AR S B RS, F A [l 1Y)
BRSO AR AR R B, Nz A 5 R
FEOTUE W BT R R T I
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Table 2 Carbon storage and population density of nine districts in Fujian in 1985,1996 and 2006

1985 1996 2006
ot
Prefecture-level UNEE:S; S et Bt UNEE: )3 fif UNEE:S; S fif ik
city Population Carbon storage Population density Carbon storage Population density Carbon storage

(A - km?) (10%1) (A - km?) (10%*1) (A - km?) (10%t)

JE 1T Xiamen 666 0.534 784 2.628 1022 4.216
H# H Putian 584 173.345 694 154.144 745 168.408
S Quanzhou 474 233.692 586 385.035 609 404.900
&I Fuzhou 407 501.354 468 492.879 512 541.633
1M Zhangzhou 300 304.144 338 312.518 356 390.117
T1% Ningde 199 479.698 233 694.434 244 777.072
JE#+ Longyan 127 1451.886 147 2 097.436 151 2 797.501
#4-°F Nanping 102 3 460.448 113 4 989.947 116 5786.018
= B Sanming 98 1 940.910 114 2 937.569 117 3 449.707

K3 BES 1985 F 1996 £F 2006 F£ETH

miFES5 AOZEBEXESHT
Table 3 Analysis on the Phyllostachys edulis forest
carbon storage in different population density

in Fujian in 1985,1996 and 2006

R4 RBESL 1985 £ 1996 F 2006 E

ETHxfEEN GDP
Table 4 Carbon storage and GDP in Fujian
in 1985,1996 and 2006

wy ombe AeumSROREERIE
AR X Y CUEDEE R P Year Carbon storage GDP Forestry production
Variable X Variable Y  Regression equation 4 4 GDP
(10%t) (10" yuan) 4
(10" yuan)
1985 AF N kel y= -4.0020+2264.3  0.754 0.019 *
Population density ~ Carbon 1985 8 546 2 004 800 91 300
in 1985 storage
1996 12 067 26 501 600 669 400
1996 4E N FIERE Wik y= -4.935x+3247.1 0.754 0.019 =
Population density ~ Carbon 2006 14 320 75 542 000 1 057 849
in 1996 storage
2006 4 N VERE BRf#TE y= -4.585x+3563.5 0.730 0.026 *
Population density ~ Carbon
in 2006 storage

o fE 0.05 K- AR,

Note: * Significant correlation at 0.05 level.

3) , BIAE R —4F 00, N\ 8 e A 4 X, LB AT e
i WARBR LT, B A B f e A 11
ARSI IS A0, 28 5% i 3k b XN 101 4% 32 3 i DA, Ak
fiff b M IR A NS, 2 TR I A IR DX, N 1 JRE 4 42
i ittt g R AR

AHTFEHE ST 4% H G T B AT AR A R SN O
JEZ IR ARSC R R AR

y == 4.276x + 2925.9, R = 0.693

Py o PR B TARBR A I R

N85 B 5 B A MR i o 52 A 0 3 10 AH OGO R
(P<0.01), RS EZES L, BT R A
4% 3 A 4 o 2 PRI
2.4 GDP 5EMHBREENSTTHUHXER

FEEE =AM GDP 5 BATMBR if = oh 2
AL LR 4, 1985—2006 4F 0], #4420 B S EL R
MR, 2006 4F GDP B i S 1985 4 GDP i i Y
37.7 %, Herp Aol A= 72 S 2 1985 4R 1Y 11.58 %,
B EATAE SR 1985 4E 1Y 1.68 15, T UL Aw
B BT 1 IR T 18 T GDP 3 W AR AR
SMVESE R

It 5(LL 1996 42006 4F 4 5) A AT, GDP
SO B M X FLR AT R A AR R AR, A R
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Table 5 Carbon storage and GDP of nine
districts in Fujian in 1996 and 2006

H 2 i 1996 2006
Prefec-
ture- YL YL
level GDP Carbon GDP Carbon
Ve s — , Percentage s — . Percentage
city (10°JT) (%) storage (10°75) (%) storage
(10%) (10%)
M 629.810 23.76  492.879 1 664.050 22.03 541.633
Fuzhou
M 629.010 23.74  385.035 1900.760 25.16 404.900
Quanzhou
JEIT 306350 11.56  2.628 1168.020 15.46  4.216
Xiamen
WM 255590 9.65  312.518 716910  9.49  390.117
Zhangzhou
= 192.820 7.27 2 937.569 453.580 6.01 3 449.707
Sanming
(R 188.070 7.09 4 989.947 393.190 5.20 5 786.018
Nanping
T H 152.570 5.76 154.144 423.680 5.61 168.408
Putian
A 150.880 5.69 2097.436 450.010 5.96 2 797.501
Longyan

T 145.060  5.48
Ningde

694.434  384.000 5.08  777.072

ML A AR Ay B R, T R (E
G M AE 44 GDP B PR (E Y 59.06% Fl 62.65%
HAR T MPAEYNT 10% , R A LS, T4 5 1
) 2006 4 GDP JIr (5 4y &5 35 T B, Hop DL 48
e /NELUF R ok, AR B AT ARE S R Gk i
AL S AT R R KR A i X
Wefitii K T DA ] R 36 A 2 5 1k b X HL 384 1 o
P, A SEE ST TS0, GDP 5 b i A 56
KA RN EE(R = 0.317,P = 0.199) , M
TEBRALE A M T EATRRAE R GDP 1 54 Jn i
I, 25 Ak HBIX. GDP S bR i e e | 28
Ve R IR HLIX , GDP M1 | B i B b
25 AOZFE.GDP 5EMERMXR

PIAE AL 1996 4F 2006 4E N D% GDP F1E
WK 6) , L5 G ottt S & B IR Z X B AT
AR, ARFFE N N D% GDP 5B AT
FRZ RIARPE R R AT

x6 BEAIMHET 1996 £ .2006 F

AOZE.GDP MMEMER
Table 6 Population density, GDP and Phyllostachys edulis
forest area of nine districts in Fujian in 1996 and 2006

LT 1996 2006
Prefec- - -

ture- N HEE A UNEE-: HiR

level ~ Population ~ GDP Are/s; Population ~ GDP Are/a\

city density  (10°JT) (hm/z) density  (10°7T) (hmlz)

A - km?) (A - km?)

i 784 306.350 182 1022 1168.020 292
Xiamen

T 694 152.570 10 677 745 423.680 11 665
Putian

SR 586 629.010 26 670 609 1 900.760 28 046
Quanzhou

M 338 255.590 21 647 356 716.910 27 022

Zhangzhou

T 233 145.060 48 101 244 384.000 53 825
Ningde

e 468  629.810 34 140 512 1664.050 37 517
Fuzhou

)%= 147 150.880 145 282 151 450.010 193 773
Longyan

i 114 192.820 203 475 117 453.580 238 949
Sanming

(2R 113 188.070 345 636 116 393.190 400 777
Nanping

y =— 322.486x, — 0.086x, + 233 249.932

0, o, MR T BE R GDP, y {0
PR, %Rl Id a=0.01 BYbRAER 2 B &
R, 2 W (0] 05 0 B AR OR B8, NN E35 B2 A
GDP By [IH R EmT LLE H, A% BRI GDP X B
VYRR R U COC R B 25 BEF GDP 45448
R A HB X, B A7y T AR 2L

FRAE B 743 Br ik ml 2, N 100 % B X B4 T ALY
R 3,722, GDP X} B AT AL AT 20 2 0.002, it
DI FV3 X AT 1 AL %2 I K F GDP X A7 1
R

3tk
RRAAE B B 11 FIE 7 B ST (1) AN W 48 5 (95 452

2010) . ABIFE &, A8 A BAT O N 1985—
2006 4EIHE K 5 774 T7 1, T EFAELL 3.22% 3 14
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K mAE TR BICEM, fHEm M
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FUBEIR T s PR 5 BOX AN B (8] Bt BAT 1 A R R
M 1996—2006 4, EAT AL, R a2 B K
F RIS o — A A H AR R & AT
S0, PR BAT MBI T A (R RIS, 2001) 4
TN 1985—1996 4F-, & AT 1 AR AAR fiff 2 i
Bt AR R — 05 43 i D) 2 T S 2 J Tl FH R AR 385 2
ARG S 32 20 B A P MOl & 8 1) 5 24 55, A
T FECEAT R T AU T (AN, 1987) 5 A
1996—2006 4F- , 7 Tl AR i 5 R A2 PR S 4 M T
2003 4 )5, A1 AR AR MR, A A K
(MRUTPE,2007) o BLI0 SR UL, AN 1 92 Tl B A7 1 FY
Flhefith i 3G AT R H o B 20 42 90 4%
fRUVE , 48 A A R 5T AR 4, X 2R AR 0% T
HlRE T R 28 S BEOR

BTG R EH BN SR ER R TS
HOMECRA G, W5 [ SRR L0500 2%
PIAHSE . X A a4 45 M K A (R R A5 40 AT E 9 36
A, B fith e 5 AP PR K i 2 IR A O, (HAH SE RN 3,
SRR 2 B E MRS, BT BATE A TAERR
14 C VAL, Bk AR 1000 mm L F ALK, fR A K
1543, DX T T ML o8 7K o R, AR S b X AR 2 4
20~21 °C, PHHRHL X AFE PR 2 17 ~ 18 °C, HOl B 4%
AR F AR BB 5 Bl A B AR, AR BBl DX I B
A —E B L BRAR K o R AOR , I A 52 0 £
AR R I E R RE T, AR A i (MR
LLFNHEA 1 2009) o S35, K IAGR AR X AT PRI
FA) 5 MR 07 5 D« A 47 308 X5 ik i i 0 532 T K T4 R
KL 33X 5 A0S R A ) (2002) X ORI R T
(2004 ) 5 H R 6T AR MR B 5k i 2 1) T kR TR
IK I E5 A

NEAT R 25 5 M) 580 A0 s i 2k 0 i 2% 1 2R
FU(Fang et al,2001b) . X 4@ 24517 A 0% 8 ) H:
ehits B O AIF 5T 2R B, A B TR A 5 1) 43 A 25 [ 22
S RIS R 0 DX, LA i A D
FEHJFE R, T RE R TN DB R X, k4
U & G, IR AL R AR, N 3 PR K 3k
JE JR , SO0 2R R A W7 5 £ A 3k T A 14 FH

ZRRMOL 2 | DA S S50h it o M 0K, EL U ) OR
MLV R IR HLIX KWL 1155 B SR AR 0 X 38
H S IX M A& A X, 3T A kSR, BoR
B R AN AR WD T R AR T R IR AR
MBI AL T A RS (AP 1, 1997) , g ~F- . =
WISER PY b ML IX , X 54 B 45 (2006 ) BF 55 TR T
B ZRET M A5 (2005 ) WF 52 7H U 44 1) BIF 5% 45 SR A
P, WFFSIE & B, 8 N 35 B [X e B A7 e i o 3 K
G0 IR R O N RS K 2 T SO 1 b T AR
AN, 23 0 5T 22 (%) 2R bR FH b 2 722 ol s 4 FH b
AT bR T B K 2218 5 B A o 1 K 20
WA MREEEMZ RO EZ Ay HZE T, F5
LKA it T R, AT AR AR E B g ) R I, 5%
R ,2006 47N F9% B 5 fi fith o 10 OC RAUG R50CR
$5 1985 1996 4F-2= X A HE p TR %% B2 XN 11 %5
FERGA G0 e 2 B DA N 1 B R e, HL 4%
A T At B R R AR — A

L% K A S i 2 s [B) o0 A B A s (22
B, 2004) , ABFGE D MRS BTIRIE R S
GDP HLA A AHSE L &R HA A W3, 7E 25 ]
I AR BATIRAE AL OB CDP S AR
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