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Continuous energy flux measurements using an eddy covariance technique
at a cool-temperate deciduous broad leaved forest
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Abstract: To investigate the inter-annual variation of heat fluxes and energy balance closure at a cool-temperate deciduous
broad-leaved forest (dominated by Fagus crenata), continuous flux measurements were made at a tower located on the summit of Mt.
Takahira (985 m.a.s.l) at Nihon University Forest in Minakami-machi, Tone-gun, Gunma, Japan. The measurements were conducted
using an eddy correlation method from July 2012 to August 2015. The heat fluxes showed clear seasonal variations that reflected the
changes of the ground surface, these trends were almost similar in every year. The maximum monthly average sensible heat flux was
found in April or May, the maximum monthly average latent heat flux was found in August. The sum of turbulent fluxes of sensible
and latent heat flux (H+IE) was greater than the available energy.
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Frequency distributions of wind direction data measured

in degrees from north. 1) Spring (from March through
May); 2) summer (from June through August); 3)
autumn (from September through November); and 4)
winter (from December through February). a) Daytime
data collected between 0900 to1500h, while b)
nighttime data collected between 2100 to 0300h.
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Fig.2 Monthly average diurnal changes with 30-min interval a) sensible heat flux(H), b) latent heat flux(IE) from July 2012 to August
2015. White circles indicate the monthly average diurnal change in sensible heat flux. Black circles indicate the monthly
average diurnal change in latent heat flux. In the figure the top and bottom of the vertical bars indicate the standard deviation.
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Fig.3 Relationship between available energy (net radiation

Rn —ground heat flux G) and turbulent fluxes (latent
heat IE and sensible heat H) for the period from April
2014 to August 2015. The solid line depicts the best
fit line estimated from least squares linear regression,
and the dashed line depicts the 1:1 relationship. The
equations correspond to the slope, intercept, and
coefficient of determination (r?) of the regression.
Data are 30-min averages. (n = 6335 observations)
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Table 1 Linear regression slope (EBR) for the surface
available energy (Rn-G) and sum of the sensible heat

flex and latent heat flux(H+IE).

Slope Intercept (W m?) re
This study
All data 1.22 22.95 0.77
FLUXNET sites (Wilson et al . 2002)
Minimum 0.55 -32.9 0.64
Maximum 0.99 36.9 0.96
Mean 0.79 3.74 0.86
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