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Abstract: In this study, Beichangshan Island in Changdao County of Shandong Province was used as the research area.
On the basis of field investigation, the methods of mathematic model and 3S technology were adopted. The plantation
biomass was classified as total biomass (TB), existent biomass (EB), and lost biomass (LB), which represents the
biomasses of all trees, living trees and dead trees, respectively. The ratio of existent biomass to lost biomass (EB/LB) was
used to describe the relationship between different components of biomass and to reflect the plantation health condition
from a new perspective. Then, the spatial distribution patterns and the impacting factors of plantation biomass were
discussed. The results revealed that TB of plantation on Beichangshan Island summed to 58.8 kt, with the average value of
145.8t/hm?, which was higher than that of the whole country and Shandong Province. EB summed to 37.9 kt with the
average value of 93.9t/hm” and LB summed to 20.9 kt with the average value of 51.9t/hm” indicating that the health
condition of plantation has been an important factor impacting the plantation biomass. With the increase in stand density,
both TB and EB firstly increased and then decreased, while LB kept an increasing trend, whereas EB/LB showed the
opposite trend. The diameter at breast height (DBH) of 10~20cm accounted for the most biomass, and with the increase in
DBH, EB/LB of Pinus thunbergii tended to decrease, while EB/LB of Robinia pseudoacacia showed the opposite trend.
The normalized difference vegetation index (NDVI) was significantly positively correlated with TB, EB and EB/LB, but
negatively correlated with LB. EB/LB was significantly positively correlated with slope aspect, soil moisture content, total
phosphorus and total nitrogen but negatively correlated with altitude, slope, soil salinity and total potassium, and had no
significant correlations with slope position, soil pH and total carbon.
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Table I Regression equations of Tree Height (TH), Basal Diameter (BD) and Diameter at Breast Height (DBH)

P B () FE AR (x)

2 () - FE R (x) W) -2

1=-2.466+3.403Ln(x) R*=0.653
1=-1.863+3.551Ln(x) R>=0.609

KR Pinus thunbergii
JHR Robinia pseudoacacia

y=-0.222+0.772x R*=0.957
=0.218+0.837x R*=0.945

1=-1.156+3.264Ln(x) R*=0.679
1=-0.649+3.357Ln(x) R*=0.613
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Table 2 Biomass Allometric growth equation

RFh B Jife WA R
R W=0.0702D" "3 5"17% 0.963
i W=1.0395+0.014D°H 0.959
KA Pinus thunbergii ks ,
LG W= 0.4234+0.01224D°H 0.957
AR W= 0.0152(D°H)"*'”° 0.968
W W=Exp[-2.895531+0.86764In(D*H)] 0.989
) . ) L5 W= Exp[-3.71916+0.79079In(D*H)] 0.932
HIM Robinia pseudoacacia ,
d =Exp[-2. . n .
LG W=Exp[-2.90872+0.45739In(D*H)] 0.795
AR W=Exp[-2.16746+0.63276In(D°H)] 0.956
W W= 0.06959(D*H)" %! 0.991
" o E5 W= 0.06716(D*H)" 5685 0.782
JWKEE Quercus acutissima S 059099
et W= 0.04471(D*H)" 0.793
AR W= 0.01977(D*H)" %% 0.997
W W=0.021(D*H)""" 0.933
e W=0.01(D*H)***! 0.702
D>10cm ,
B W=2.588+0.001254 (D*H) 0.515
§ - 27 110.992
- Wt{ W7 0.009(&711) 0.921
W W=0.031(D*H)>*"" 0.994
L5 W=0.006(D*H)>*"" 0.900
D<10cm 2710807
B W=0.01(D*H)"" 0.825
AR W=0.022(D*H)"! 0.907
VEW, AW, ke D, MR, em; H, BEG, m.
# 3 HEYEEPEIRE
Table 3 Relative errors of biomass simulation
Pt KPR () AU (1) AHXTR 2 (%) YhrkE (1) AR (1) AHXHR 2 (%)
6 5.37 495 -7.93 2.61 3.07 17.28
11 6.02 6.70 11.22 2.07 1.89 -8.91
17 3.49 3.18 -8.81 2.80 225 -19.67
21 2.54 2.69 5.84 0.31 0.39 27.48
31 2.10 2.01 -4.43 0.92 0.84 -8.39
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Table 4 Biomass results of sampling plots

P B fEHR(D) KE@O  EAEN | HRS SR 1FH() KE@O  ArEAEH
1 6.14 4.22 1.92 2.19 17 6.29 3.49 2.80 1.25
2 6.20 3.97 2.23 1.78 18 5.52 4.03 1.48 2.72
3 5.94 3.81 2.12 1.80 19 3.33 2.88 0.45 6.45
4 4.14 3.74 0.40 9.33 20 3.69 1.97 1.72 1.14
5 2.06 1.98 0.07 26.79 21 2.85 2.54 0.31 8.22
6 7.99 5.37 2.61 2.06 22 7.66 3.08 4.58 0.67
7 2.92 2.76 0.16 16.96 23 6.41 4.24 2.17 1.95
8 5.55 1.59 3.96 0.40 24 7.54 2.81 4.73 0.59
9 3.99 3.35 0.64 5.28 25 6.17 3.27 2.90 1.13
10 6.62 5.12 1.49 3.43 26 3.95 3.62 0.33 10.85
11 8.09 6.02 2.07 291 27 4.93 2.75 2.18 1.26
12 6.91 4.95 1.96 2.53 28 5.95 2.76 3.19 0.87
13 3.71 3.46 0.25 13.73 29 7.40 2.90 4.50 0.64
14 6.73 5.24 1.49 3.51 30 7.09 3.60 3.49 1.03
15 9.66 8.96 0.70 12.73 31 3.02 2.10 0.92 2.29
16 4.36 2.85 1.51 1.89 32 6.91 5.24 1.67 3.14
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Table 6 Results of correlation analysis between stand density and biomass, and between NDVI and biomass

TiH AU AT Jus i K kLl
. Pearson Correlation 0.662%* 0.416* 0.459%* -0.413*
Ry . .
Sig.(2-tailed) 0.000 0.018 0.008 0.019
NDVI Pearson Correlation 0.095** 0.364** -0.293** 0.237**
Sig.(2-tailed) 0.000 0.000 0.000 0.000
FE:**, P<0.01, *.P<0.05, F[A].
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Fig.6 Contrast of biomasses among different DBH classes
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Table 7 Results of correlation analysis between terrain factors and biomass

LNANER E| R P A J5 s i Ko [ VS i
R Pearson Correlation 1 0.373** -0.008 0.123** 0.136** 0.022* -0.073**
] Sig.(2-tailed) 0.000 0.442 0.000 0.000 0.029 0.000
Yo Pearson Correlation 0.373** 1 0.020* 0.092%* 0.087** 0.033** —0.045%*
- Sig.(2-tailed) 0.000 0.040 0.000 0.000 0.001 0.000

Yl Pearson Correlation -0.008 0.020* 1 -0.141%* -0.162%* -0.017 0.043%*
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Fig.7 Contrast of biomasses among different slope positions
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Table 8 Results of correlation analysis between soil factors and biomass

HiH FKE pH {8 i J5¥ 2! e el gy

v Pearson Correlation 0.045™ -0.064" -0.028"™ 0.004 0.049" -0.014 0.019

= Sig.(2-tailed) 0.000 0.000 0.006 0.680 0.000 0.162 0.054
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- Sig.(2-tailed) 0.000 0.000 0.000 0.001 0.000 0.000 0.000
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