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Abstract A field experiment was carried out at a heterogeneously vegetated agricultural site in Huizhou, Guang-
dong Province from November to December, 2004. One of its main purposes is to study the effects of the surface
heterogeneity. As a preliminary study, this work reports the characteristics of basic meteorological quantities in the
surface layer, as well as the concentrations and fluxes of water vapor and carbon dioxide. Additionally, the charac-
teristics of various components of radiation, sensible heat, latent heat and soil heat {luxes are analyzed in detail, fol-
lowed by energy budget study. Main findings are as follows. Firstly, the site is characterized by north wind with a

velocity usually less than 2 m/s at a height of 1. 8 m. Incident solar radiation is around 700 W/m’ at noon. CO, con-
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centration varies between 600 and 900 mg/m?*, while water vapor concentration ranges between 5 and 25 g/m®. Sec-
ondly, obvious diurnal variation is observed in various meteorological quantities. It is found that the diurnal temper-
ature range is about 10°C and the relative humidity is constantly above 50%. Higher concentrations of CO, and wa-
ter vapor are found at night, with daily averages of 713. 7 mg/m® and 15. 9 g/m*, respectively. However, by the
eddy correlation method, calculated fluxes of them are found higher during the daytime and their daily averages are

25.3mgem ?s 'and —4.7X107*mg e m ? 57!

, respectively. A quite small value of diurnal mean Bowen ratio is
estimated as 0. 04, which implies low latent heat locally due to the high relative humidity. Finally, 5% and 50% in
the net radiation are transported to the atmosphere in the forms of sensible and latent heat, respectively. And energy
imbalance is conspicuously observed at the site. The mean marginal heat flux at noon could be even larger than 150
W/m?. It may be caused by the negligence of the heat contributed by vertical convective motions, measurement er-
rors, as well as the mismatching source areas between the radiation and flux measurements. In the study, quantita-

tive comparisons are also made with the observational results derived over desert, urban and rice paddy

surfaces.

Key words turbulence observation, surface layer, energy budget, agricultural site
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Table 1 Technical characteristics of primary observation instruments
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ISUEEEIES TBL-2 K hm gt 4.0~50.0 pm 2.000~3. 000 pV » (W m—2)~!
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The variation of the (a) temperature, (b) vapor concentration and (¢) CO; concentration during the observation
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