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Application of Two-wavelength Bichromatic Correlation Method to Calculate the
Average Surface Energy and Water Vapor Fluxes in Plantation North China

ZHANG Gong "%, ZHANG Jin-song "*, MENG Ping "%, ZHENG Ning"?

(1. Research Institute of Forestry, Chinese Academy of Forestry/Key Laboratory of Tree Breeding and Cultivation of State Forestry Administration,
Beijing 100091, China; 2.Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037)
Abstract: A field campaign which measuring heat fluxes based on the optical-microwave scintillometer (OMS), was
conducted in the plantation ecosystems in the hilly area of North China. The differences between the results of OMS
and Eddy Covariance (EC) system were compared in details, the impact of OMS results on the energy balance was
estimated, and affecting factors of OMS were also discussed. Results showed that, the sensible heat flux observed by
OMS is in favorable consistency with the EC observations, while the latent heat flux estimated by the OMS system
is overvalued by 28%. The energy balance observed by the OMS system was over-closed and with an excess of 5%,
because of the overestimation of latent heat flux. Bowen ratio and wind speed have great influences on the OMS.
As a new method for measuring surface energy and water vapor fluxes, OMS can simultaneously and directly
measuring sensible heat flux and latent heat flux at the regional scale, shortening the sampling interval, reducing the
statistical uncertainties, contributing to a more accurate measurement of the heat flux and benefit for the further

research of the energy balance.
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Eddy covariance system
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Receiver of MWS and
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Fig. 1 Set-up of laboratory instruments
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Fig.2 Comparison of fluxes from OMS and EC system, datasets from Sep. 5 to Nov. 9, 2015 during 7:30—17:30 with 30 minutes

intervals
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Fig.3 Wind directions during the observation(a) and the distribution of source area(b)
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Note: The values of lines are 90%, 80%, 70%, 60%, and 50% contribution to the measured fluxes from the outer to the inner in Fig.b.
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Fig. 4 Comparison of averaged heat fluxes with 30 minutes intervals obtained from OMS and EC system by different p( Bowen ratio )
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Fig. 6 Comparison of sensible heat fluxes(a), latent heat fluxes(b) derived from OMS and measured by EC with different wind
speed from Sep. 5 to Nov. 9, 2015 during 7:30—17:30 with 30 minutes intervals
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Note: Subscript 1, 2, 3 and 4 stand for wind speed in <2, 2-3, 3—4 and > dm-s .
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