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Abstract [ Objective IThe objective of this study was to construct more suitable biomass models for urban greening tree
species, and to discuss the relationship between the wood density and diameter at breast height ( DBH) . We expect that
the study will improve methods of estimating biomass of greening trees in Shanghai. [Method JElacocarpus decipiens, Li-
gustrum lucidum , Koelreuteria bipinnata, and Sapindus mukorossi were selected to analyze the variation in their wood den—
sities, and to fit their allometric biomass models to the form of ¥ = aX’. Moreover, we compiled published aboveground
biomass models of nine common greening trees in Shanghai, and compared these to our results. [Result1The wood densi—
ty of Elaeocarpus decipiens was significantly lower than those of the other species, and wood density had no apparent cor—
relation with DBH, which suggested that wood density can be ignored when fitting single species biomass models. The
allometric models generally fitted the data well, and the values of coefficients a and b varied among species and organs.

The coefficient b values of evergreen broaddeaved trees were significantly lower than those of deciduous broadHeaved
trees. The published models yielded different biomass estimationsthan ours, especially for large trees. [Conclusion JSuit—
able allometric models should be selected for estimating tree biomass in urban green areas according to specific condi—
tions, especially the intensity of greening management.

Keywords: biomass model; greening tree species; wood density; Shanghai City
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Table 1 Wood density of four tree species

B FR species

B 1 geem ™)

wood density

AR5 R AEL %

coefficient of variation

FHE Elaeocarpus decipiens 0.38 +0.024 B 6.42
4 01 Ligustrum lucidum 0.57+£0.022 A 3.86
TG T Sapindus mukorossi 0.57+£0.032 A 5.65
T 1L ZEM Koelreuteria bipinnata 0.53 £0.053 A 9.98

T T RO = bRk 22, RS AR R RER W] 22 e R B3 A RIRE PR R 2 3 235 (P <0.01) o

Data of wood density are

presented in the format of mean + standard deviation; the same letters denote non-significant difference while different letters denote a significant differ—

ence( P <0.01) .
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Fig.1 Relationship between wood density and DBH
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Table 2 Allometric biomass equations of different organs for four tree species( n =9)
T B [ s coefficients of %W fem ﬂjjgﬁ . .
species organs variables __Diomass equations DBH classes @SE
a b
L D 0.184 48 1.930 50 6.192  0.98 < 0.001
aboveground D*H  0.056 73 0.892 85 5.240  0.98 < 0.001
BT D 0.11932 1.948 25 1.914  0.99 < 0.001
3 stem D*H  0.036 60 0.899 67 10 16.62 1.404  0.99 < 0.001
E. decipiens ks D 0.02792 2.128 43 3.697  0.93 < 0.001
branch D*H  0.007 66 0.983 28 3.503  0.93 < 0.001
ot D 0.07138 1.104 70 1.167 0.56 0.021
leaf D*H  0.03146 0.53522 1.113 0.61 0.013
I D 0.471 18 1.648 13 4.495 0.98 < 0.001
aboveground D’H  0.11394 0.84957 6.832 0.97 < 0.001
BT D 0.189 54 1.868 53 3.187 0.99 < 0.001
Sl stem D*H 0.039 39  0.956 79 5 89 - 16,80 5.447 0.97 < 0.001
L. lucidum Wtk D 0.13282 1.47593 2.358 0.81 0.001
branch D*H  0.03357 0.778 09 2.453  0.84 0.001
it D 0.247 93 0.893 46 0.667 0.62 0.012
leaf D*H  0.116 13 0.458 71 0.72 0.61 0.013
I D 0.12238 2.13793 8.004  0.95 < 0.001
aboveground D*H  0.08294 0.844 68 4.627 0.97 < 0.001
BT D 0.11478 2.06573 4.971 0.97 < 0.001
FEa stem D*H  0.08259 0.808 31 50017 4.319 0.97 < 0.001
K. bipinnata T D 0.001 11 3.200 22 3.386  0.88 < 0.001
branch D*H  0.00053 1.291 04 2.51 0.94 < 0.001
ot D 0.020 68 1.685 02 0.965 0.73 0.004
leaf D*H  0.01286 0.694 08 0.808 0.81 0.001
I D 0.14119 2.35753 14.45 0.97 < 0.001
aboveground D*H  0.054 81 0.989 65 12.406  0.98 < 0.001
BT D 0.124 88 2.093 15 6.142  0.98 < 0.001
Tl T stem D*H  0.05411 0.878 05 5 19 -18.00 5.328° 0.9 < 0.001
S. mukorossi WHk: D 0.014 39 2.928 04 8.433  0.95 < 0.001
branch DH  0.00442 1.229 98 7.473  0.96 < 0.001
B D 0.03200 1.98218 2.157  0.87 < 0.001
leaf D*H  0.01424 0.83439 2.059  0.88 < 0.001
=®3 EHgAMTSEHAMHENSEEESHNER . .
Table 3 Difference of a and b value in organic models 3 -LTJ. -L/B
between evergreen and deciduous broad- 3.1 AMZTETER WAy S-S

leaved trees

wE . ’
organs t df P t df P
W+ stem 1.45 10 0.18 -2.34 10 0.04
WAL branch  2.22 5.11 0.08 -3.96 5.62 0.01
Bt leaf 1.73 5.30 0.14 -1.49 9 0.17
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