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Turbulence Structure of Canopy Flow Effected by Waving Plant

Mikio HINO, Chuo Univ., Faculty of Policy Studies, 742-1 Higashi-Nakano, Hachioji-Shi, Tokyo, 192-0393

<Abstract> The canopy flow turbulence has been modeled extendingthe LES concept to acanopy flow through wavingplant layer. Waving
plant (rice or wheat) has been simulated by arraysof vertical elastic rods. Spectral and correlation (auto- and cross-) analysises show that the
turbulence is strongly affected by the waving motion of plant. But, the shear-layer instability mechanism of 'honami' generation could
contribute only a the initial stage of turbulence generation. Computer graphics representation eucidates a double-decked
large-eddy -structure of the canopy flow, composed of a boundary layer type longitudina slanted vortices and a lateral row of

shear-flow-instability type vortices.
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Fig.2 Vertical distribution of turbulence intensity
(N=30400-220000, T=105.029-294.625)
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Table.1 Cases of numerical experiments
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Fig.5 Time series of U & Xh at the initial stage
(h21KKK, NS=1-2000, N=10020-50000)
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Fig.12a Coherence between Xh(grass end)
and U (wind) (h21KKK, Nfft=1024)
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Fig.12b Coherence between Xh(grass end)
and U (wind) (h21KKK, Nfft=2048)
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Fig.13a Cross-correlation diagram
(h21KKK2, Nfft=1024)

Fig.13b Cross-correlation diagram
(h21KKK, Nfft=1024)

Fig.14a Cross-correlation diagram
(h21KKK?2, Nfft=1024, Nmax=320,000)

Fig.15 Space-time correlation of Xh(x=6, t=0)
and Xh(x, t+Lag)
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Fig.17 Cross-correlation of U(1.0) and Xh
(h21KKK, Nsample=1024, Time=220,000(sec))

Fig.14b Cross-correlation diagram
(h21KKK, Nfft=1024, Nmax=220,000)
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Fig.16 Time series of bend Xh at x
(Ordinates are shifted upward by 0.05 for
every 2m)
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Fig.19a Double-decked turblence structure
of canopy flow ( N=220,000)
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Fig.19b Double-decked turblence structure
of canopy flow ( N=546,000)
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Fig.20 Temporal variation of P & W at
the initial stage (h21KKK, NS=1-500)



