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NOCTURNAL TEMPERATURE LOWERING AND FOGS
OBSERVED AT UJIGAWA METEOROLOGICAL
TOWER IN WINTER

By Masaaki TANAKA

Synopsis

Special meteorological observations including the measurements of momentum flux, sensible
heat flux and water vapour flux were carried out, during calm cloudless night, for the study of
thermodynamic behavior of the boundary layer in the case of nocturnal temperature lowing at
Ujigawa meteorological tower (40 m height) from March 3 to March 4, 1979. Meteorological
situations in the lower layer when the temperature cooling occurred in the sorthen part of Kyoto
Basin were analyzed. Observations were carried out when the radiation fog occurred in the
winter. Themodynamical processes on the formation of radiation fog including the boundary
conditions for the heat flux at the earth surface and the top of fog, and the boundary conditions for
the water vapour flux at the earth surface were discussed on the basis of the observational results.
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Fig. 1. Records of relative humidity (RH42, RH17, RH1.5), soil surface temperature (T,), net
radiation flux (Ry), temperature difference (4 Tso_1 5, 4 T3s-1 ), air temperature (77 5)
and wind (D, U) observed at Ujigawa meteorological tower from 15® March 3 to 122
March 4, 1979.
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Fig. 2. Observed vertical temperature profiles
on March 4, 1979,
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Fig. 3. Diurnal marchs of wind direction,
wind speed and vertical wind speed
at 42 m height shown by cross mark
and at 17 m height by circle mark,
solid lines show the hourly mean and
dotted lines show the standard
deviation.
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Fig. 5. Diurnal marchs of momentum flux,
sensible heat flux, and water vapor
flux at 42 m height shown by cross
mark and at 17 m height shown by
circle mark.
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Fig. 6. Records of relative humidity (RH42, RH17, RH1.5), net radiation flux (Ry), solar radia-
tion flux (), wind (D, U), rainfall (P), temperature difference (4 Ts¢_1 5, 4 T35-1.5) 2air
temperature (7 ;) and visibility observed at Ujigawa meteorological tower from 1272
November 7 to 122 November 8, 1978.
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Fig. 7. Same as Fig. 6 but for from 15" March 21 to 21® March 22, 1979.
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Fig. 8. Upper: diurnal march of temperature at 42 m height shown by broken line and at 1.5m
height shown by solid line. Lower: diurnal march of absolute humidity.
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Fig. 9. Same as Fig. 8.

Table 1. Observed temperature drop, relative humidity increase and absolute humidity decrease
during the night.

at 18" the day before occurrem:e‘k tem humid " absolute
Date . absolute | timeof p. | . unnd. humid. fog
temp. humid. . . drop increase |
o o humid. min. AT (°C) Af (o ecrease
TEO) | (% . | AR | g s
I R | ¢(g/m?) | temp. - ) q (g/m?) |
Nov. 8, 1978 13.8 85 10.1 5h30m | 6.6 ‘ 7 3.1 yes
Mar. 4, 1979 4.8 51 3.4 6" 30™ [ 7.2 27 0.2 no
Mar. 9, 1979 10.8 46 4.6 6™ 30™ 11.3 ‘ 32 0.7 I no
Mar. 22, 1979 5.0 72 | 4.9 3" oo™ 6.0 | 11 1.1 ’ yes
Nov. 21, 1979 8.6 - 62 53 6" 00™ \ 9.6 28 1.0 | no
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