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OBSERVING AND NUMERICAL MODELLING OF
DISPERSIVE TRANSFER IN FOREST
CANOPY BOUNDARY LAYER

Liu Heping Sang Jianguo Liu Shuhua

(Department of Geophysics, Peking Untversity, Beijing, 100871)

Abstract

A micrometeorological model was developed to simulate momentum, heat and water va-
por transfer within and above forests. Simple Biosphere Model (SiB) was also used for pro-
viding such parameters as the evapotranspiration rate of the vegetations. In processing dis-
persive transport term in momentum equation. first order closure scheme by Li (1985) was
used after modification according to analysis of physical processes. After that, the modified
method was also used for calculating various dispersive terms which appeared in the other e-
quations. The vegetation canopy was devided into several layers according to the leaf area
density. The evapotranspiration rate of vegetation and its latent heat were considered in wa-
ter vapor conservative equation and heat equation respectively. Absorbed net radiations by
different layers were different within the canopy because of various leaf area density.

The agreement was shown between the simulated results and observed data. The mo-
mentum absorption by the canopy was very obvious. During the daytime, the atmopsheric
stratification within the canopy was stable. During the nighttime, the atmospheric stratifica-
tion within the canopy was unstable. Form the turbulence data, it was shown that heat flux
was transferred in countergradient way. The simulated and observed results all indicated
that the nonlocal dispersive transfer of momentum, heat and water vapor was very important
within and immediately above vegetation canopies and couldn’t be ignored. Especially, non-
local turbulent transfer might be the main way to transfer water vapor from within the
canopy to above the canopy. These were special phonomena within and above vegetation
canopies, which should be investigated further both in theory and in experiment.

Key words: Canopy, Momentum, heat and water vapor transfer, Nonlocal dispersive

Flux. Numerical model.



