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Abstract Aims Leaf area index [Al and canopy openness are two important biophysical parameters of
canopy structure related to water and carbon fluxes and light interception. They are not only key variables in
ecological and climate models but also important indicators of forest ecosystem productivity. Accurate esti-
mates of LAl and canopy openness are required in studies of ecophysiology atmosphere-ecosystem interactions
and global change. Many researches have been done in Dongling Mountain in the warm temperate zone how-
ever fewer studies have focused on 1Al and canopy openness. The objective of this study is to measure and
analyze the dynamics of LAl and canopy openness of three typical forest communities in this area. Results will
be useful in testing and validating LAl estimations based on remote sensing providing reference for study of
canopy heterogeneity and its effects and modeling carbon water and energy fluxes from stand to landscape lev-
els.

Methods We used hemispherical photographs taken from the ground through a fisheye lens for indirectly
assessing LAl and canopy openness. Photos were taken in May August September and November 2005 in de-
ciduous broad-leaved forest DBF  Larix principis-rupprechiii forest LF and Pinus tabulaeformis forest

PF .

Important findings The LAl of DBF and LF increased gradually with plant growth and development to Au-
gust. The lowest value of canopy openness appeared in November. DBF maintained a higher LAl in August and
was more open in November compared to LF. For PF we observed few changes of LAl and canopy openness
which we attribute to leaf retention of this evergreen species. In all forests canopy openness varied inversely
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with LAI. The correlation was exponential and significant therefore canopy openness is a good indicator of
LAI in these forests.
Key words leaf area index canopy openness dynamics
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Table 1 The general information of the three forest communities

Ttem DBF LF PF
Elevation m 1 200 1200 1150
Slope 28° 26° 30°
Aspect 35° NW 40° NW 60° NE
Density trees hm ™2 1262 2 700 2 000
DBH m 12.2 14.8 17.5
Height m 6.8 17 18

DBH Diameter at breast height DBF Deciduous broad-leaved forest

LF  Larix principis-rupprechtii forest PF  Pinus tabulaeformis forest
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Fig.3  Dynamics of canopy openness for the three forest communities LAl
DBF LF PF 1 See Table 1
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Table 2 Leaf area index LAl and coefficient of variation CV for the three Inge 2004
forest communities in August
LAl
Type of community Lar v %
DBF 2.90'£0.52 17.93
LF 2.54+0.36 14.17
PF 2.28°+0.24 10.53
The different letters show
different significance p <0.01 DBF LF PF 1 See Table 1 LAl
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Fig. 4 Relationship between leaf area index LAl and canopy openness for the three forest communities
DBF LF PF 1 See Table 1
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