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Variability in heat fluxes in summer in a cool-temperate deciduous broadleaf forest
dominated by Fagus crenata
Izumi KOSAKA!, Suguru MATSUSHIMA', Rui OBA, Hideki TAKIZAWA! and Kazutoki ABE!

College of Bioresource Sciences, Nihon University, Fujisawa, Kanagawa 252-0880

Abstract: To investigate the variability in heat fluxes in summer from a cool-temperate deciduous broadleaf forest dominated by
Fagus crenata, the flux was measured continuously using the eddy covariance method at a tower located on the summit of Mt.
Takahira (985 m a.s.l.) in Nihon University Forest, Gunma Prefecture, Japan. The sensible heat flux (/) and latent heat flux (AE) in
July from 2014-2018 were compared. The monthly average daytime air temperature and vapor pressure deficit in July were higher
in 2018 than in 2014-2017. In the daytime, the AE was greater than the H, and the AE /(H+AE) ranged from approximately 0.6-0.8
until the middle of July 2018. However, at the end of July 2018, the AE was lower than the H and the AE/(H+AE) significantly
declined with a decrease in the volumetric soil water content. The variability in the heat flux at this site was strongly influenced by
the volumetric soil water content during the dry period of July 2018, under conditions of high air temperature and high vapor pressure
deficit.
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Fig. 1 Monthly diurnal time courses of average 30-min (a) air temperature (7a; black triangles), (b) vapor pressure deficit (VPD;

white triangles), (¢) net radiation (Rn; diamonds), (d) sensible heat flux (H; white circles), and (e) latent heat flux (1E; black

circles) in July 2014, 2015, 2016, 2017, and 2018. Lines represent average diurnal time courses of these 5 years.
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Fig. 2 Difference (4) between a monthly average value of a variable for a given year and the monthly average value of the variable
from 2014 to 2018. (a) Air temperature (7&), (b) vapor pressure deficit (VPD), (¢) net radiation (Rn), (d) sensible heat flux (H),
and (e) latent heat flux (AE) during the observation period, the month of July from2014-2018.
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Fig. 3 Time series of (a) daily precipitation (P; bars, left scale) and daily mean volumetric soil water content at a depth of 10 cm

(8, solid lines, right scale), (b) midday (10:00-14:00) average air temperature (Ta; solid lines, left scale) and vapor pressure deficit

(VPD; diamonds, right scale), (c) sensible heat flux (H; white circles) and latent heat flux (1E; black circles), and (d) the ratio of
the latent heat flux to the sum of the sensible heat flux and the latent heat flux [AE /(H+AE)] (triangles).
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