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Abstract: The biomass of 120 randomly selected from 158 sample plots were calculated based on forest inventory data in
1997 Fenglin National Nature Reserve Northeastern China through the biomass estimation model. In addition the
remaining 38 sample plots were used to validate the model with correlation coefficients between the predicted and real
values. Furthermore the spatial distribution of forest biomass for each cell of the study region was derived by the spatial
interpolation with geostatistics of ArcGIS on the biomass of those plots and the relationship between the spatial distribution
pattern of biomass forest structures ( including 8 forest type and 5 age groups) and terrain factors ( including elevation

aspect and slope) were analyzed. The results showed that the interpolation method is mostly available method to estimate
forest biomass based on forest inventory point data since the predicted and real biomass was mostly correlated ( R® =
0.78) . Spatially the biomass varied obviously in this region it ranged from 41.6 t/hm’ to 376.9 t/hm’> and at average
the biomass was 171.5 t/hm’. The total biomass of this region kept up to 3. 08 million ton for that time. Respect to forest
biomass and forest structure the biomass varied significantly with forest age and increased with increasing forest age. The
oldest forest yielded more biomass than younger forest; the biomass for the former was up to 174.8 t/hm’ and for the latter
reached 155.1 t/hm’. In addition the biomass varied with forest type and decrease from coniferous forest ( e. g. fir—

spruce forest)  conifer-deciduous mixed forest ( e. g. mixed Korean pine forest) to deciduous forest. The biomass in

- ( XDA05050201) ; (200804001) ;
(30870441)
:2010-09-19; :2010-12-14

*

Corresponding author. E-mail: Burc@ iae. ac. c¢n

http; //www. ecologica. cn



4784 31

coniferous forest conifer-deciduous mixed forest and deciduous forest were 175.0 t/hm*> 162.5 t/hm’> and 156.7 t/hm’

respectively. Respect to forest biomass and terrain factors the biomass was significantly affected by the terrain factors. The
sites at the increasing elevation yielded lower biomass and at the gradient of elevation ( from 250 m to 700 m) the biomass
decreased from 175.0 t/hm’to 155. 1 t/hm’. The sites at the wet-cold aspect showed higher biomass than that on dry-warm
aspect and at the gradient it ranged from 174.0 t/hm’to 163.5 t/hm’. However the relationship between slope index and
the biomass showed more complicated results the biomass decreased from 176.0 t/hm’ to 167. 0 t/hm’while the slope
increased from 0° to 24° and then increased to 175.0 t/hm’while slope continue to increase. Our results would be a guide
to forest manager to estimate the biomass based on the inventory data and provide a way to mitigate forest type and age to

control local biomass and carbon stocks.
Key Words: forest biomass; interpolation; spatial pattern analysis; Fenglin Nature Reserve
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Table 1 The biomass equation of the species in the study area

PC-Ord 5.0

Species

Biomass equation

Pinus koraiensis

Picea jezoensis & Picea koraiensis Abies nephrolepis
Larix gmelinii

Betula platyphylla Betula costata Betula davurica

Phellodendron amurense Fraxinus mandshurica

Tilla amurensis Tilla mandshurica

Populus davidiana

Quercus mongolica

W=0.
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W=0.
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Ulmus davidiana var. japojica W=0.0980 D7 3™
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Table 2 Statistical characteristics of biomass in the study area ( n=120)
Biomass/( t/hm?)
Min Max Mean Median Std. Dev Kurtosis Skewness
41.57 376.89 172.89 170. 84 59.504 3.3686 0.4702
3.2 N
(C/C,+C)
>75%
X 25% —15% 9
: <25% .3 ‘
75%
3
.
C13 N 051 2 3 4km
( 1 3), i P
3.3 et B /(V/hm2)
) o TUER 149.51—162.90 WM 205.94—239.52
Are GIS 41.60—94.74 [00162.90—171.36 I 239.52—292.69
94.74—128.31 W 171.36—184.74 Il 292.69—376.89
° 128.31—149.51 1 184.74—205.94
1
21
° Fig.1 The spatial distribution of biomass in the study area
0
3
Table 3 Parameters of variogram models for biomass
2 idual
Model R Residual 55 Nugget Still Structural ratio Range
Spherical 0.799 110546 30 3526 0.991 1630
Gaussian 0.744 129042 230 3524 0.935 1470
Exponential 0.797 110913 330 3527 0.906 1385
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Table 4 Cross Validation of measured and predicted value for biomass in the study area

. Average Mean Root-Mean-Square
Mean Root-Mean-Square Standard Error Standardized Standardized
0.5294 60.03 60.29 0. 008088 0.9961
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3.4.1 ( ) Fig.2 Statistical comparisons between measured and predicted
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Table 5 The biomass of different age group in the study area
/hm? /( t/hm?) /Tg
Age group Area Mean biomass Total biomass
Sampling 102.51 155.13 0.02
Mid-age 1548.63 164.32 0.25
Near—mature 3078.09 173.97 0.54
Mature forest 7159.77 169.74 1.22
Old-growth 6030. 63 174.75 1.05
Total 3.08
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Fig.4 The relationship between biomass and slope in the study

area
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Table 6 The biomass of different forest type in the study area
/hm? /( t/hm?) /Tg
Forest type Area Mean biomass Total biomass
Scotch pine plantation 3.42 173.28 0.0005
Larch forest 99.45 171.26 0.02
TiliaKorean pine forest 897.03 174.82 0.15
Broadeaved forest 1472.31 156.71 0.23
Coniferous and broad-eaved mixed forest 1458.99 162.45 0.25
Sprucefir forest 4123.62 174.17 0.72
Birch-Korean pine forest 4233.42 172.41 0.74
Spruce-firKorean pine forest 5522.85 174.99 0.96
Total 3.08
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Fig. 3 The relationship between biomass and elevation in the
study area
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Fig.5 The relationship between biomass and aspect ( TRASP) in

the study area
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