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Models for biomass estimation of four shrub species planted in urban area of Xi’ an City,
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Abstract; Four common greening shrub species (i. e. Ligustrum quihoui, Buxus bodinieri, Berberis

S731.2, S758.1

xinganensis and Buxus megistophylla) in Xi’ an City were selected to develop the highest correlation
and best-fit estimation models for the organ ( branch, leaf and root) and total biomass against differ-
ent independent variables. The results indicated that the organ and total biomass optimal models of
the four shrubs were power functional model (CAR model) except for the leaf biomass model of B.
megistophylla which was logarithmic functional model ( VAR model). The independent variables in-
cluded basal diameter, crown diameter, crown diameter multiplied by height, canopy area and can-
opy volume. B. megistophylla significantly differed from the other three shrub species in the inde-
pendent variable selection, which were basal diameter and crown-related factors, respectively.

Key words: urban green space; shrub; biomass model.
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Table 1 Range for general parameters of sampling shrubs
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Y=a+bX (1)
Y=a+bX+cX’ (2)
Y=a+blnX (3)
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XV,

HEAR FEAL PR Height (m) H4% Basal diameter (c¢m) T Crown (m) BAEYIE Total biomass (g)
Shrub Numberof gn gkl P BOME ROK T RME RKE P BOME RKE T
sample Minimum  Maximum bRifEE Minimum ~ Maximum i Minimum ~ Maximum PR Minimum ~ Maximum i

MeanSD MeanSD Mean+SD Mean+SD

UNIB:ql 50 0.36 1.62 1.140.39 0.27 4.36 1.72£1.04 0.14 0.96  0.67£0.27 8.25 75.31  45.42+20.30

Ligustrum quihoui

HEER 50 0.31 0.74  0.53£0.09 0.25 1.02  0.590.18 0.15 0.31 0.23+0.04 10. 60 67.69 35.22+15.19

Buxus bodinieri

UYL 50 0.36 1.03 0.71£0. 15 0.29 114 0.67£0.20 0.26 0.55 0.41+0.08 12.58 41.68 23.30+7.03

Berberis xinganensis

Kntd 50 0.34 1.34  0.89:0.24 0.38 4.37 1.71£1.05 0.23 114 0.76£0.25 9.85 196.66 70.13+46.55

Buxus megistophylla




14 WRIE PSS . PY-2T 4 Bl iy S AL HE AR SUbRAE Py A SR Y 113

Y, - ¥,
Y

RMA =LY | | x 100% (6)
n

A on SRR Y, R S Y, A
T (.

TEVEFE [ A BRI, — e ] R® B K SEE fix
NI LR A R SR AR Y. (EUE | R (B
RGNS 0 T R 5 X B e i TR Ty FR 2 1)
AR AT T LA XA T 4R,
VPR IEGRIE IE I 7 ( CF ) L 5 15 8 (FID) R
e )7 B2 SEE F R R B B4 47 14 4] B 4
PRI OISR FLAE SN R R E
WA T R KO R R AT I, Ve afe s 7 12
N EAEAR AL CF (SEE H FI 3 RATF .

CF = exp(5,.7/2) (7)

5EE=[2(Yi‘Yi);(n—k—l)]z .

ey (9)
Y (v, -Y1)?

oy AR (TR s0 M HAS RS, Y=
aX" B THE AR IEDR (SEE) 5 Y, W5 i MERR W)
HSCE ¥, NS AR ) e PO ;Y A Rk
AW IE s n IFEARRGE S H AR R

2 HRE5HM

2.1 4 FPHEARYFIA: W i) dre AR R
IR 4 FhEEARAS A E KA AR AT

R2 AMEAEREREMEENERE

OB IERR A WD B S AR A W e s AR (R
2). Hrh A R 2T LR YR58, CAR
LR s BT AT ] AR 7R g ] 0 G R 4 I 2 (F R,
P<0.001) , K% R*{EH3d 0. 850, H SEE {H#/)N.

BRI #4700 R S KA A A iy A RIS D
fERERAFAN , HOR A A4 B MR AE W s BRI T C
CH AV AER A A8 0 i R AR, Forp 4875 3
WA B KA AR CH Ah 3, 5t/
BRIV E MM R A PA B A,

4 FhHER A 48 B MR AR ) i SR A Al R
BRI A 1 AR ) AL VAR AR AN
RICIE e B AR W A A SR A ) AR
CAR #ER 4 55 = 09 R*E A4 /N SEE i (3%
2). b R b AR AR Y A AR RAE
43 HIAE 0. 895 ~0.979 0. 601 ~0.972.0.785 ~
0.975.0.903 ~0.980. SMA& b, & 2% B A= W) i s A A
R RME MK B MR B SR> 54 FIEAR
ARA Y B AR A ) REMR IR R K 547> /i
1 UUSAE T WA > SR/ NEE,

2.2 MERUER2E K

B 25 53 S — A R SR SE B ALIZ W B R | 3
TR A bR AE A5 2 T A [ U5 7 R 9 22 55 1
RGN S 3 (528 — AN AR ) 3% 22 1 % AT B
ST, SEBLIEASS AT AHR a. ABERE A 4 R
B B TR Yy AR R BRI BR 25 X R 712
Wr 7 AT 5 SR R AFEAR A E SO R A Y bR

Table 2 Equations for organs and individual biomass of four shrubs

N HEHY BB Parameter FIERE EAEE FREREIE AR P
Shrub Equation a b R? FI H¥ CF iR SEE
I 5T Wy=a(CH)® 26.332 0. 666 0.950 0.940 1.013 0.159 <0.001
Ligustrum quihoui W, =aC’ 14. 646 1.164 0.972 0.956 1.007 0.120 <0.001
Wy =aV," 18.721 0.421 0.965 0.937 1.008 0.129 <0.001
Wy=a(CH)" 52.388 0.654 0.959 0.957 1.010 0.141 <0.001
HEE Wy=a(CH)" 262. 879 1.546 0.895 0.913 1.016 0.177 <0.001
Buxus bodinieri W, =a(CH)" 224. 662 1.364 0.890 0.902 1.013 0.160 <0.001
Wy =a(CH)" 294.262 1.639 0.889 0.906 1.019 0.194 <0.001
Wp=a(CH)" 756.343 1.497 0.913 0.928 1.012 0.154 <0.001
R/ NEE Wy =ad,® 73.468 0.766 0.927 0.934 1.004 0.090 <0.001
Berberis xinganensis W, =aA.b 3.340 0.465 0.601 0.609 1.012 0.157 <0.001
Wy =aA," 29.029 0.721 0.785 0.819 1.012 0.157 <0.001
Wy=ad,' 104. 637 0.734 0.903 0.915 1.005 0.100 <0.001
Ki#15 Wy =aD" 15.572 1.325 0.979 0.983 1.010 0.139 <0.001
Buxus megistophylla Wy =a+bln( CH) 20. 649 9.047 0.902 0.902 - 2.432 <0.001
Wy =aD’ 9.654 1.308 0.975 0.979 1.011 0.151 <0.001
Wy =aD? 35.982 1.212 0.980 0.978 1.008 0.125 <0.001

Wy Wy W B W43 3R i ARFLEAEY s Wy, W, Wy and Wy stood for the biomass of branch, leaf, root and total, respectively. T [f] The

same below.
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Table 3 Accuracy assessment of the equations

EAR AYE BAAXRZE CFRRER R
Shrub Biomass RS (%) %% RMA
(%)
AN e Wy 3.7 13.0
Ligustrum quihoui Wi -0.3 10.8
Wi 4.6 10.6
Wp 2.9 10.4
1 Wy 2.1 12.4
Buxus bodinieri W 3.9 11.8
Wi 4.7 14.1
Wi 3.1 8.8
gent/hgE Wy 0.7 6.3
Berberis xinganensis Wi, -0.6 13.8
Wi -3.2 10.3
Wy -0.6 5.4
PN X7 Wy -3.7 13.7
Buxus megistophylla Wi, 0.1 13.4
Wi -4.5 12.6
W -4.7 12.1
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