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Summary

Meteorological observations were carried out at Moshiri, a land basin in the
Uryu mountainous region in the northern part of Hokkaido in the late period of
winter and the subsequent snowmelting period in early spring of 1975. All meteoro-
logical elements (short- and long-wave radiation balances, profiles of air temperature
and snow temperature, wind speed, surface temerpature, humidity, etc.) were observed
at the station, which was located at the bottom of the basin. Besides, air temperature
and wind speed were measured at the top of a mountain and several points of the
lower parts of the basin. From these measurements the terms of heat balance were
estimated for each of the two periods, and vertical and horizontal distributions of air
temperature over the basin were also observed.
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Horizontal isotherm patterns on the evening of 15 March and the morning of 16
March are shown in Fig. 1 and those on 21 and 22 April in Fig. 2. It is found from
these figures that air temperature is nearly uniform through the entire basin on the
evening (18-19h) but an intensive temperature inversion exists between the bottom of
the basin and the top of the surrounding mountain on the early morning (05-06 h) in
both periods. Furthermore, it is shown that the strength of temperature inversion in
the winter period is twice as large as that in the spring period.

Figure 5 shows the variation of the vertical temperature profile with time, which
was observed along a hill slope. From the evening to the early night (18-20h) there
is no temperature difference between higher and lower stations with a 40-meter differ-
ence in altitude. During night the air temperature goes down gradually and reaches
the minimum value in early morning (05~06 h) at the lower station, on the other hand
the air temperature does not change so much at the higher station.

The daily changes of meteorological elements in the two series of observations
are shown in Fig. 3, in which the left-hand side is for March and the righ-thand side
for April. In this figure 2 4R is the sum of net radiation, which was measured at
the lower station during the nighttime (18-06h) 47T is the temperature difference
(inversion strength) between the top of the mountain and the bottom of the basin,
and V is the mean wind veloctiy taken at both the stations at night. It may be
obvious from this figure that an intensive temperature inversion might occur when
the heat loss due to the long-wave radiation balance is great, and that the pattern of
daily change of 47 is very similar to that of V in winter but such a tendency is not
so clear in spring.

Using the following equation, the components of the heat balance are estimated:

R+S+E+C+M =0,

where R denotes the radiation balance, S the sensible heat flux from air to snow, E
the latent heat flux due to evaporation or condensation process, C the heat flow within
the snow, and M the latent heat flux of melting or freezing. Each component of the
heat balance is calculated for every 30 minutes and then summed up for half a day
{nighttime). Fluxes toward the snow surface are regarded as positive and fluxes
away from the surface as negative. As for the signs of M, it is assumed to be zero in
winter, while in spring the positive sign means freezing of meltwater and the negative
sign melting of snow. Figure 6 shows the individual terms of the heat balance at the
bottom of the basin in winter and spring. From this figure it can be said that the
main heat sink is due to radiation. Most of this energy R is compensated by C in
winter, and C and M in spring. In both seasons S and E are small. As to M, it is
released by formation of a crust layer near the snow surface, while C is much smaller
in spring than in winter. This means that the difference in this heat release of the
snow cover between winter and spring might be one of the cause of the difference in
the inversion strength. This is the same result that was mentioned in the previous

report about a numerical prediction.



