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Canopy Structure and Radiation Attenuation Effects of Broad-leaved Forest

in Yinpingshan National Nature Reserve
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Abstract ; In order to quantitatively understand the radiation attenuation effect of evergreen broadleaved for-
est, a permanent plot with an area of 2 hm® was selected in Yinpingshan National Nature Reserve to carry
out the study. Hemispherical photographic technique was adopted to extract indices of canopy structure
and understory light to further analyze the effects of radiation attenuation of the canopies. The main con-
clusions of this study were as following: understory lights (transmitted direct solar radiation, TDir, trans-
mitted diffuse solar radiation, TDif, and transmitted total solar radiation, TTot) were significantly corre-
lated and canopy structure (leaf area index and canopy openness). TDir provided a greater contribution to
TTot than TDif, however canopy structure had a greater influence on TDif than TDir. Canopy structure
was significantly correlated with diameter at breast height, and the correlation with tree density was not
significant. Total radiation attenuation was highly significantly correlated with canopy structure. Monthly
variation of attenuation effect showed a unimodal distribution, and reached the maximum in June.
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Fig. 1 Effects of canopy structure on total radiation reduction rate
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Fig. 2 Correlations of canopy structure and understory light
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Table 1  Structural attributes of the sample plot
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Fig. 3 The relationships between canopy structure and stand structure
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Fig.4 Modeling monthly changes in total radiation attenuation by canopy
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