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Characteristic of the energy balance in broad-leaved Korean pine forest of

northeastern China

WU Jia-Bing"?, GUAN De-Xin', ZHAO Xiao-Song', HAN Shi-Jie', JIN Chang-Jie', YU Gui-Rui® (.
Institute of Applied Ecology. Chinese Academy of Sciences, Shenyang. 110016, China; 2. Graduate Sschool of Chinese Academy of Sciences,
Beijing » 100049, China; 3. Institute of Geographic Sciences and Natural Research, Chinese Academy of Sciences. Beijing, 100101, China). Acta
Ecologica Sinica,2005,25(10) : 2520~ 2526.

Abstract: As a part of the ChinaFlux program., components of energy balance fluxes were measured continuously over a broad-
leaved Korean pine forest in northeastern China from January to December in 2003. Sensible fluxes (/1) and latent heat fluxes
(LE) were measured using the eddy covariance technique. The net radiation (Rn) was influenced by both solar altitude and
synoptic weather changes. The yearly average intensity of Rn was 72. 1 W/m?,the minimum value of monthly average intensity
was appeared in December and the maximum was in June, with the values of 5.8 W/m?and 127.0 W/m?, respectively. In
growing season, the energy components were dominated by upward latent heat flux (LE). About 60% of Rn was used in
evapotranspiration, which resulted in an average daily Bowen ratio () of 0. 5. This contrasted dramatically with non-growing
season, when was dominated by upward sensible heat flux (H ), and nearly 72% of Rn was used in sensible heat
transformation, which resulted in an average daily B of 3.0. The accumulated LE was 1.2X 10° J/(m*® « a), accounting for

52% of the net radiation. The annual precipitation was 558mm; comparing with 493mm of evapotranspiration, the result
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showed that more than 88% of water was returned to the atmosphere through evapotranspiration. The seasonal change in the

Bowen ratio appeared ‘U’ shaped, and the annual B averaged 0.72. During the non-growing season, soil heat flux (G) was

acted as the incoming components of energy balance equation, which was about 5. 0% to the available energy. While during the

growing season, it turned to consumer, which was about 4. 0% to the available energy. The magnitude and direction of G were

generally influenced by soil temperature profile and leaf area index (LLAI). Energy balance closure averaged 86% on a half-

hourly basis with all dataset.

Key words :eddy covariance; energy balance; broad-leaved korean pine forest; sensible heat flux; latent heat flux
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