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Abstract: The carbon sequestration capacity of trees plays a crucial role in determining the carbon sink potential in urban
green spaces. To investigate the variations in carbon sequestration capacity among tree species and their impact factors, we
selected four common tree species ( Cinnamomum camphora, Metasequoia glyptostroboides, Ginkgo biloba, and Cedrus
deodara) in Shanghai. The individual carbon sequestration capacity of the four tree species (i.e., annual carbon
sequestration) was evaluated based on long-term observation data from 174 monitoring plots in Shanghai. We examined the
influence of plant size, plant density, and environmental factors (i.e., temperature, precipitation, and artificial light
intensity at night) on the individual carbon sequestration capacity of each tree species using the multiple linear regression
model. The results showed that; (1) The individual carbon sequestration capacity of C. camphora, M. glyptostroboides, G.
biloba, and C. deodara was 4.01—51.58 kg/a, 1.04—13.47 kg/a, 0.62—18.56 kg/a, and 1.48—8.47 kg/a,
respectively. The individual carbon sequestration capacity of C. camphora was significantly higher than other tree species in
all groups of the diameter at breast height (DBH). (2) The plant size was the major determinant of individual carbon
sequestration capacity, and the individual carbon sequestration capacity increased with the growth of plant size (within the
range of 0—50 ¢cm DBH). The individual carbon sequestration capacity of C. camphora and M. glyptostroboides decreased
with the increase in plant density, while that of G. biloba positively related with plant density. (3) The temperature had a
significantly negative impact on individual carbon sequestration capacity, while the impacts of precipitation and artificial
light intensity at night varied among tree species. The precipitation showed a negative correlation with individual carbon
sequestration capacity of C. camphora, whereas the precipitation displayed a positive correlation with that of M.
glyptostroboides. The artificial light intensity at night demonstrated the positive correlation with the individual carbon
sequestration capacity for C. camphora and M. glyptostroboides. Overall, we suggest that the selection of tree species should
take into account both their individual carbon sequestration capacity and their sensitivity to environmental factors for future

construction and management of urban forests in Shanghai.

Key Words: urban forest; carbon storage; urban environment; long—term monitoring
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Table 1 Allometric equation for biomass estimation of four common tree species in Shanghai

YRR EAER TR

TR i Allometric equation for biomass g ik 7340
Life form Tree species Mass fraction of carbon
J7## Equation R?
H ERRF AP Evergreen broadleaved tree R Cinnamomum camphora BM=0.10387D*%% 0.99 0.4433
V&4 H-#Fh Deciduous conifer KHZ Metasequoia glyptostroboides  BM=0.06291D>484! 0.97 0.4340
& FE P Deciduous broadleaved tree  4R7 Ginkgo biloba BM=0.133137D*% 0.98 0.4437
B GREF R Evergreen conifer BENS Cedrus deodara BM=0.1606D>%3* 0.99 0.4542

BM A 2B /g, D S HIAR em, 31 130K
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Table 2 DBH groups and it classification standard based on DBH class

e R 3R UE (AL AR (i R 53 (A8 AR )

DBH group Classification standard (DBH class included) || DBH group Classification standard ( DBH class included)
( 1)/) Small SE A2 /N T 13.0 em(6,8,10,12 cm) (IV) K Large S A2 29.0—37.0 em(30,32,34,36 cm)
( II) 7 Medium AR 13.0—21.0 em(14,16,18,20 ecm) || ( V) 45K Extra large  F¥H042£=37.0 em(38 em LU L)

(1) K Slightly larger ~F¥JHg4E 21.0—29.0 em(22,24,26,28 cm)

y=by +bx, +byx, + - +bx, tu (2)
K by W HE B, b, by, b, A R AL A BELR2E
YRS ATC H R FH AU 5 bR it B e A M B A . B, SR < F- 34 HEJF (Averaging over orderings)”
(R LMG $8550) 1712, PEAGAR Y v i A4 ek A AR T Bk Y 5 i 0T FH R A2 P40 relaimpo ™ SEHR, T A
1 HrAE R Version 4.1.2 AT,

2 HRE5S

2.1 N[EIR Fh R [ Bk e g B 22 S

AWFFEH AR AKAZ A R FA R SRR [ B BE ) 43 A T 4.01—51.58 kg/a 1.04—13.47 kg/a ,0.62—
18.56 kg/a Fl 1.48—8.47 kg/a Z[A1( 3) , FEA AR, 7515 1) SRR [ 5 BE 1 29 18 38 = oAl 3 /N4 b
(P<0.05) , IMi/KAZ ARA FIAN Y AR B Bk R ) ZE AR AR h s A 22 5, /MR AL Y, S5 08 A Bk i1 ik i
2 TRAY 7R AR A v A B FRRR [ B RE ) R T KRS s TERCR AR A b KRS T s 1) SRR [Tk i
TR 7R RAR A Hr K AZ 1 SRR [T BE 7 2 v AR .
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W SRR BB e 0 25 B 2 3G . MR R AT 30 em A4, L BARE 19165 B 1 I 290 BBl A K, Je R REAC
a2 WERE (K 2) , ITERYL 40 em A0, A Y SRR [Tk BE 135 B i K 107.88 ke/a; TEAR S 44 em A,
TR Y BARR B R BE 1A T 30—100 kg/a; 7EAR DL 50 em Ab , Tl i B KK B BRBE 1T 19—70 kg/a,
2.2 HRRREmRRE S SR H R

AT INKGT DU AR A 14) R [T 5 B T 357 I8 3 L S TR 2 88 AN P8 PR % WO oy o Sk [ i e
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Table 3 The individual carbon sequestration capacity of four common tree species in Shanghai

iy FEA R 2% A 11/ (ke/a) el
Tree species Number of samples Carbon sequestration capacity DBH group
F i Cinnamomum camphora 1533 4.01+0.14Da N
IKAZ Metasequoia glyptosiroboides 672 1.04+0.10Che /h
T Ginkgo biloba 486 0.62+0.03Cc /h
L Cedrus deodara 35 1.48+0.31Cb /N
Fti Cinnamomum camphora 1691 10.67+0.19Ca G
IKFZ Metasequoia glyptostroboides 602 3.91+0.24Bc L
AR Ginkgo biloba 17 5.15+1.35Bbe 3l
TR Cedrus deodara 75 4.95+0.36Bb G
Fhi Cinnamomum camphora 548 18.49+0.55Ba R
IKAZ Metasequoia glyptostroboides 204 7.46+0.43Bb R
AR Ginkgo biloba 16 6.49+3.11Bc BR
TR Cedrus deodara 16 8.47+0.86Ab R
FHE Cinnamomum camphora 52 34.15+2.69Aa K
IKAZ Metasequoia glyptostroboides 36 13.47+1.32ABb PN
AR Ginkgo biloba 33 7.06+1.15Bc PN
T8 Cinnamomum camphora 14 51.58+8.82Aa LETN
IKFZ Metasequoia glyptostroboides 3 12.40+7.20Ab L5
75 Ginkgo biloba 16 18.56+3.59Ab LEVN

BE AR AEDE s A KRS F RN AR L IR 2 57 (4 S35 1, N [R)/NTG 7 RS W i ) 2 53 1 35 1 (P<0.05)
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Fig.2 Variation of the individual carbon sequestration capacity with increasing DBH class for four common tree species in Shanghai
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Table 4 Multiple regression results of the effects of predictor variables on the individual carbon sequestration capacity of four common tree

species in Shanghai

e FEAc it i Azl N A i R
Tree species Number of Independent Coefficients  Standard error ! Pr>UD  djusted B2
samples variables

Frh 3883 AMEFN 2.110 0.045 47.242 <0.001 0.607
Cinnamomum camphora TE bR B -0.002 0.000 -17.218 <0.001

M -0.714 0.048 -14.735 <0.001

Rk it -0.004 0.000 -14.014 <0.001

BT R 0.008 0.001 6.441 <0.001
KEz 1517 AMEFN 2.214 0.084 26.322 <0.001 0.579
Metasequoia FE R 5 2 -0.000 0.000 -9.501 <0.001
glyptostroboides I -0.567 0.134 -4.232 <0.001

5/ € 0.001 0.000 2.837 0.004

PRIAL] i B 0.014 0.005 2.841 0.004
A 568 AMEFRN 2.028 0.096 21.041 <0.001 0.569
Ginkgo biloba R 5 0.001 0.000 5.617 <0.001

izt 3 -1.488 0.147 -10.144 <0.001
ELIN 126 AMERN 2.501 0.237 10.549 <0.001 0.559
Cedrus deodara L -0.721 0.419 -1.721 0.088

T E]AT ik B -0.018 0.011 -1.699 0.092

2.3 SZm R AR TR

S M DKL T BEL AR RS A (] ik B 7 725 S5 1) e e A T
TUBRINE 3 7R, FE ARl AMAR/INIT i BTk Y
K, AT 61.4%—78.4% 2 (8], X THRHAKAZ, bk
B TR OOR TR KON, 43051028 31.1% Fi1 23.9%
TRLRE | K S R ) KT 5 R Sk A AR 1% TR 43 S R
3.6% 2.6%Fi1 1.4% ; il & 7K 1 FIRCIA)AT D't 5 B X% 7K
K TTHR 3 9 5.6% 0.6% 1 5.9%, % TAEA, 5Tk
HESE IR,y 18.0% ; A PR %5 B H BT M 13.9%
XFFEY, STBRHESE A2 BT R, N 15.4% ;1
FEMTIRR N 6.1%

3 e

3.1 LU DURERR LR ke KT

AHIEFE A A 0 T OIS, A 5 T D
DR A ) BB AT T i £, DA RAE L [ B 8 7, B e T B
BRAMALE A K ARKE T B9 AR R 25 kW], &
FRTEAS 2 21 v 1 B B e 9 [ ik 138 7 (4.01—51.58
kg/a) X5 22 FEAE DS AT — 2, AT 3E xR

BAMEIUN wRE W AR E
= MR W RokaE

100

~
W

HAXE Bk
3

Relative importance/%

]
W
T

HhE KA Hy ESV
#Fh Tree species

3 HHMEF X i PR LR K E B A E R A
Sk

Fig.3 The relative importance of impact factors on variations of
individual carbon sequestration capacity of four common tree
species in Shanghai

w3 Fern P<0.01, %% FI/R P<0.001

7] X Jaf A ) LA T AR T ] TR S A7 0 A A Y A A 2% i DX b L vy [T o R S BE T 8 S A
Fi, MR o SR, 76 F 1T 2 BAGHT b X AT A4 A K, HLHOE A R A i AR R Rt B
R AR B ZEAHIRIAR AL T, KSR RS RN A SRR [T 5k A ) MU EL AR T 35 2 5, 3 15 Eh Blif
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SO 2 SR T AR AR A A B Lo A SR A ) B BRI s R T B e B K A M BAR
A2 i R AR AR BRI B R R R
3.2 AMACK/INFIVEEL PR 25 R X BB AR AR 8 8k B 7 ) 20

AHIFSE Y, DO il 54 BB (8B BE ) 427 B A/ (RAR 40 ) B 334 IIAT 3 0 2 AR 22 gk JBE TR v g
(¥ Rl B 3 3 T PR, ATEF TR, AR R INKAAS AR 4y 1 ¢ E 72 32 SV, AR e s A o e B
I ERRAE S0 ORI, FEIR B — B ARSI 1 [ 5k AR ) 23 th BEBE AR S B T T B X 5 AR
I FEI A FRIIRE T RS N AT, N T ARAS BE R R s O K- | B PR RS i b A R 2
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