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Energy balance non-closure at a cool-temperate deciduous broadleaf forest in a mountainous region
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Abstract: To investigate the characteristics of energy balance closure by the eddy covariance method at a cool-temperate
deciduous broadleaf forest (dominated by Fagus crenata), continuous flux measurements were taken at a tower located on the
summit (985 m.a.s.l) of Mt. Takahira in Nihon University Forest in Minakami-machi, Tone-gun, Gunma, Japan. The
measurements were conducted from 1 January through 23 September 2016. The sum of sensible and latent heat fluxes
overestimated the available energy by 18%. The slope of the regression line of eddy fluxes against available energy was greater for
southwest winds than north winds. The energy balance non-closure for southwest winds and north winds were tended to increace
as the ratio of the friction velocity to the longitudinal wind velocity increaced.
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Fig.1 The sum of the instantaneous (30-min average)
sensible and latent heat flux (H+ |E ; y axis) as a
function of the difference in instantaneous net
radiation and ground heat flux (Rn—G ; x axis) for
the period from 1 January through 23 September
2016. 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.
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Fig.2 Frequency distributions of wind direction data
measured in degrees from north for the period from

1 January through 23 September 2016.
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Fig.3 Plots of H+|E versus available energy(Rn-G ). a)
wind directions from 330°-30°from north and b)
wind directions from 195°-255° from north. Solid

and dotted lines in panels are the same as in Fig.1.

0000MO0o00000o0o00ooOoooooooog
0000000000000 m 0000000000
U000Oms'0000ms'0000000000000
Oms'0000000000 DO %3 JEm (330
030° )WREL-O000a0 0000000000000
0000000000000 000000000000
ms'00000001:100000000000000
00000000/ SRz rR300 (1950 255° ) IR
EL-000W0000000000001:100000
0000000000000 000000000ms'0
00000000000101 000000000000
0000000000000 000000000000
0000000000000 000000000000
0000000000000 D00000000000

0000MO0O00000D00oo0oooooooono
00000wlDOO000000wD 0.3ms'00000
O0000wD 03ms'00005ms' 0000000
000wl 05ms'0000000000000000

oooooo  68-2(2017)
. . _ . /1:1 Line
1500 a) . 5 /
. 1oo0r b
E | |
E 500 b
u L |
+
I or B
Pk
4 o .
r 7+ Ims'0Oud3ms!
-500| " 0 uWb3ms!

-500 0 500 1500

1000

1:1 Line
1500 7

1000 o .

H+IE (W m™)

® uIms!
Ims'0Oud3ms!
0 L‘JD3n‘15"
-500 0 500 1000
Rn-G (W m?)
ooooobuwooooboobobobob
ORGUOOOOOOOO0OO0OOHHEDDODODO

Fig4 a)and b) panels are the same as in Fig.3. The data were

1500

differentiated with longitudinal wind velocity (U) .
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Fig.5 a) and b) panels are the same as in Fig.3. The data

were differentiated with friction velocity (uUx) .
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Fig.6 a)and b) panels are the same as in Fig.3. The data
were differentiated with the ratio of the friction

velocity to the longitudinal wind velocity (us/u).
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