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Top Height Estimation for Mixed Spruce-fir-deciduous Over-logged Forests
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Abstract: [ Objective] The study aims to compare different top height estimation methods for site quality assess-
ment with mixed spruce-fir-broadleaved over-logged forests as an example. [ Method | Data were collected from 53
temporary sample plots in Jingouling Forest Farm, Wangqing Forestry Bureau, Jilin Province. The area of each cir-
cular plot is 600 m>. The height and age were measured for 6 dominant or co-dominant coniferous and broadleaved
trees in a plot. Four top height estimation methods were examined which including the mean height of dominant co-
niferous trees (H, ), the mean height of dominant broadleaved trees (H,), the mean height of six dominant trees
(H;), and the mean height weighted by basal area proportion of coniferous and broadleaved tree species (H,). The
correlations between top height estimations and stand variables including stand density, age, volume and productivi-
ty were analyzed. [ Result] There were significant correlations among four top height estimations with the coeffi-
cients from 0.434 to 0.980. Significant differences were found between the pairs of H,-H,and H;-H,, and H; was
very close to H,. All the top height estimations had medium correlation with stand volume ( the correlation coeffi-
cients range from 0.358 to 0.577) , but not significant with stand age and productivity. Stand density effects on top

heights were also showed. [ Conclusion] Top height estimations tested in the study is not an effective indicator of
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site productivity in mixed spruce-fir-deciduous over-logged forests. It is necessary to further find and validate new

indices for site productivity assessment.
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Table 1 Summary statistics of sample plots

FHE ERRE BME bR
Mean Max Min SD

[X-F Stand variable

RSB AR BA/ (m? « hm=2)

Basal area

ARATBRE N/ (B« hm %)

Stem number

33.4 46.1 19.6 5.9

991 1533 400 263

RT3 LA A SDL/ (B - hm =2)
Stand density index

FEA R /m

Sample tree height

AR/ a

Sample tree age

AP/ (b2 - a )

Stand productivity

730 990 434 122

25.6 33.8 17.8 2.7

63 165 30 20

4.6 7.2 2.9 1.0
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Fig. 1  Boxplot of top height estimations
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Fig.2 Differences among alternative stand dominant heights
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Table 2 Correlation coefficients of top height estimations and stand variables

ZA5H Variable H, H, Hy H, 14 SDI N BA SP

H, 1 0.434( %) 0.918( =) 0.929( #x ) 0.545( %) 0.268 -0.306( * ) 0.430( =) 0.181

H, 0.434( %) 1 0.741( s ) 0.691( =) 0.358( =) 0.221 -0.218 0.326( =) 0.242

H, 0.918( %% ) 0.741( #x) 1 0.980( %) 0.555( ##) 0.206( %) —0.313( %) 0.458( %) 0.234

H, 0.929( % ) 0.691( =% ) 0.980( =*x ) 1 0.577( =« )  0.295( * ) -0.334( %) 0.468( =) 0.232

4 0.545( #x ) 0.358( #% ) 0.555( == ) 0.577( #x) 1 0. 855( #x ) 0. 080 0.965( #x ) 0.664( *x)
spi 0.268 0.221 0.296( %) 0.295( %) 0.855( ) 1 0.572( #% ) 0.956( %) 0.657( %)
N -0.306( «) -0.218 -0.313( %) -0.334( =) 0.080 0.572( *x ) 1 0.308( =) 0.199

BA 0.430( %) 0.326( =) 0.458( *x ) 0.468( =) 0.965( #x )  0.956( sx ) 0.308( ) 1 0.692( s )

s P<0.01, *P<0.05,
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Fig.3 Scatterplots of top height estimations and ages
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