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Abstract: In this study, we aimed to clarify the characteristics of three-dimensional light environment within canopy of a Cryptomeria japonica
stand. In total, we took 200 hemispherical photographs on different height plane and calculated transmittance ratio of indirect light under the
standard overcast condition (SOC). Mean SOC decreased with increasing sum of stem sectional area. Standard deviations of the mean SOC
were the large in middle layer (9m). Moran’s I index showed that concentrations of distribution were found above 9m in height, but not below
9m. Clear correlations between planes were also found in upper layer, but not in lower layer. Lump of crowns and open space coexist in the
middle layer. This would cause the great variation of SOC in the middle layer. In the edge of a crown, existence of a piece of leaf above the
photograph point would also decrease SOC largely. On the other hand, SOC would be decided by small hole in the crown in the lower layer.
This may cause the random distribution of SOC in the lower layer. In both layer, the SOC would be influenced by precise leaf distribution. So, it
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seems to be difficult to estimate the light environment at the certain point in the middle and lower layer.
Keywords: crown, hemispherical photograph, Moran’s [, simulation model, SOC
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Satoshi SAITO, Daisuke KABEYA, Tatsuro Kawasakl, Hiroyuki TOBITA, Takuya KAJIMOTO (For. and Forest Prod. Res. Inst., Matsunosato 1 Tsukuba
305-8687 Japan) Three-dimensional distribution of transmittance ratio of indirect light within stand canopy
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Fig. 1. Photograph of a stand and tower in the study site.
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Fig. 2 Spatial distribution of SOC for each height. Dots show position
of stems. Circles show simplified crowns of each tree for each height.
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Fig. 3 The relationship between mean SOC and accumulated
stem-sectional area for each height (a), Standard deviation of the mean
SOC (b) and coefficient of variation (c).
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Fig. 4 Moran’s I for each height
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above it. The r shows correlation coefficient.
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