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Modeling sensible flux and latent flux in Heihe and boreal forests

based on a 3D ENVI-met model

ZHU Yuyi, XIE Weijia, HUANG Huaguo

(Key Laboratory for Silviculture and Conservation of the Ministry of Education, Beijing Forestry University, Beijing
100083, China)

Abstract: Three-dimensional microclimate models within a heterogeneous mixed scene consider more structural
factors than a one-dimensional, however, a 3D model has relatively few reports because of its complexity theory.
To evaluate the capacity and potential of 3D models in terms of flux energy simulation, this research used the
ENVI-met model, as an example, with data from the Chinese Heihe program and the Canadian BOREAS pro-
gram. Daily and seasonal variation between observed and simulated results, as well as model sensitivity in
forests with different spatial distribution patterns, was analyzed. Results (1) for fitted R* values of the model
showed that in spring R*=0.75, in summer R’=0.76, and in autumn R*=0.55. Modeling day change tendency was
consistent with observed data where differences between observed and simulated daily sensible and latent heat
fluxes were below 10%. Accuracy for sensible heat flux, latent heat flux and solar shortwave radiation simula-
tion were 68%, 63% and 80%, respectively. (2) The model’s energy balance ratio (Epz) was 92.9%, meaning
it was relatively stable and insensitive to meteorological parameters. (3) The sensible heat flux value of a
lumped forest distribution was 155.52 W+m™ higher than an uniform distribution with daily changes in a wide

range. Overall, ENVI-met had favorable accuracy in terms of surface energy flux simulation, and reflected flux
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energy distribution differences caused by forest spatial distribution patterns; so the 3D model could provide an
effective means to regional climatology research. [Ch, 10 fig. 2 tab. 32 ref. ]
Key words: forest ecology; ENVI-met; spatial distribution; latent heat flux; sensible heat flux; surface energy
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Figure 1 GUANTAN experiment area image (A) and ENVI-met site scene modeling (B)
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Figure 2 Boreal forest experiment area image (A) and ENVI-met site scene modeling (B)
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Figure 3 Air temperature and relative humidity from the 2 m Guantan forest meteorological station
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Figure 5 Comparison between the observed and stimulated data by ENVI-met at Guantan station in 2010
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Figure 6 Comparison of sensible heat flux (H) and latent heat flux (L) between the observed and stimulated data by ENVI-met at boreal

and Guantan station
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Figure 7 Simulated and observed surface flux energy balance from Guantan station between 20 July and 29 July in 2010
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