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Plain Language Summary: To clarify how the low temperatures in winter nights form, we analyzed

the effects of topography and boundary-layer wind on the temperature distribution and vertical

profiles of boundary-layer atmospheric conditions of the Tokachi region for a winter night using

numerical simulations. From the distribution of vapor mixing ratio, we revealed unique processes of

the development of surface temperature distribution influenced by inversion layer formation and

katabatic drainage flow (Figures 1 and 2).
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Figure 2.

Vertical cross sections of the
vertical vapor mixing ratio profile
from the north to south of the
Tokachi Plain at (a) 18:00, (b)
21:00, and (c¢) 06:00 on January
15-16, 2012.

The effects of boundary-layer wind on the formation of high-temperature zones were generally

confined to the northwestern part of the Tokachi Plain.

Radiative cooling and sensible heat transfer by turbulent mixing in the surface layer do not

adequately explain the temporal change in observed surface air temperatures.

The development of inversion layer and katabatic drainage flow drastically change the

temperature from southern Sarabetsu to Obihiro, despite of a moderately strong wind condition

in the boundary layer.



