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The effect of air flow on the energy balance in a mountainous forest region
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Abstract : To investigate the relation of air flow and energy balance over a cool-temperate deciduous forest on a mountain,
meteorological observations were made from towers located on the mid-slope and summit of Nihon University Forest in
Minakami-machi, Tone-gun, Gunma, Japan. During the daytime, the wind was from the southwest at the mid-slope site and from
the northeast at the summit in winter, while it was from the northeast at the mid-slope site and the south or west at the summit site
in summer. During the daytime in May 2014, the energy balance closure was not good for 3 conditions : the wind speed at the
mid-slope site was greater than that at the summit site, the wind direction at the summit site was from south to west and the wind
direction at the mid-slope site was from south. In addition, the difference in the wind speed tended to increase as the difference in
the potential temperature decreased.
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Fig.1 Seasonal changes in monthly wind vectors at 1) the summit site and 2) the mid-slope site.
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Month EBR R2 n °& b%0%
Apr. 1.15 0.71 273 "% T
May 1.42 0.78 701 ‘jTo
Jun. 1.26 0.81 670 S S S S AR S
Jul 1.18 0.80 751 Unia (m/sec)
Aug. 1.37 0.76 633 B—2. BFCRITDINEY A b &FEY A S OREDOBGR

Fig.2 Relationships between half hourly wind speed at the summit
site (Uiqp) and that at the mid-slope site (Up,q) during the
daytime (0900-1500h) in May 2014.

R?, coefficient of determnation; n, number of data.
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Fig.3 Relationships between half hourly wind direction at the summit site (WD) and that at the mid-slope site (WD ,;q)

during the daytime (0900-1500h) in May 2014.
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Fig.4 Relationship between the difference in the potential temperature (A6) and the difference in the wind speed (AU)

during the daytime (0900-1500h) in May 2014. A8, difference in the potential temperature between mid-slope site

(Omia) and summit site (6,,,) ; AU, difference in the wind speed between mid-slope site (U,y;4) and summit site (Usop)-
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