AR D 2B Y EE 361

KRR 2 T IE T B -
oo

Shu Chao,Periodic Pressure Osoillation At Tsing Hua
Yuan,Peiping

Oscillations in pressure wind direction, and velocity are very com-
mon at Tsing Hua Yuan, Peiping, especially during winter, We have a
striking example that took place in the early hours of Jan, 13th, 1939.
The autographic traces are shown in fig, 1, All the said oscillations be=
gan at 1:53 A M, and ceased at 5:0l A M, (Some less distinct oscilla-
tions commenced ‘at 1:20)Thirty one complete oscillations were registered
during this periody and the average period for each wave was 6,06 mi-
l'mtes, ’

The mean arhplitude of the pressure fluctution was 0,13 mm, A
sharper set of siX pressure waves was registered from 4:01-4:41, having
an avevage amplitude of 0,23mm, The amplitude of the oscillation of
the wind velocity averaged 0,22 m/Sec, until 3:30 A, M, with a mean
wind velocity of 2,07 m/Sec, Then the mean velocity increased to 4,08
m/Secqywhile the amplitude increased to 0,34 m/Sec, The amplilnde of
the oscillation of the wind direction was about 14,1° until 3:30 A M,
with the dominant wind direction of NEXNNE, Then the dominant wind
direction shifted to NXNNW while the amplitude increased to about 15,7°,

The intetesting fact is that the thirty-one pressure crests coincided
with thirty-one maXimum wind backs, and what is more interesting,
with thirty-one maXimum wind velocities, Temperature and humidity
varied slightly and with no periodic condition, But both are inverse func-
tions, This shows the constancy of absolute humidity and indicates
the homogenity of the air mass at surface, Therefore, these oscillations
were due to soms upper air phenomenon,

As is known, gravity~waves in atmosphere ; analogous to gravity water

wavesy afe produced above and below a surface of separation betweszn

layers of air of different density and in motion relative each to othet,
The theory was first given by Helmoltz, The waves conform approxi-

mately to the following equation,
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Here L is the wave-length, g the gravity acceleration, T' the tempera-

ture in the upper and T in the lower and layer U half the wind difference
between both layers,

Now, if we regard the above recorded oscillations in wind direction
and velocity as representative for the wind discontinuity, we may, since
an analysis of the wind is made in Fig, 2, apply a simple trigonome-
trical theorem In order to Obtain the average apbroximatic convective velo-
cities of 2,0 m/Sec, (OB), and 3,9 m/Sec, (OB') for the time before
and after 3:30 A, M, respectively, With a period of 6,06 mingthis gives
wave lengths of 727 meters and 1448 metrs respectively, Similarly, we ob-
tain the values of 2U=1.1 m/Sec, (AC), and 2.4 m/Sec. (A'C') respec=
tively.

Since the mean surface temperature was 2595, for the time from 22
00 ~ 3:30, and 259.6° for the time from 3:305.00, by the above formula, we
obtain T'=259.7, and 259.8° respectively. In other words, an inversion of
temperature of 0.2, occurred either before or after 3:30 A.M,

The weather chart of Jan. 13th (6A. M.) is reproduced in Fig, 3. It

shows that a depression centred at the northeast of Tsing Hua Ynan, mo-
ved toward northeast, aihd finally cenired at about Lat, 48°N, Long.
131 °E, (Point A, Fig. 3) after 24 hours (6 AM. Jan. 14th), If we
assume that the shape and size of this depression had no remarkable change
for a  short time. the depression would be possibly fomed at a region
showa with a dotted circle in Fig. 3 at 2 AM. Jan, 13th. (When the
oscillations commenced). Then. it will be clearly seen that Tsing Hua
Yuan which was in a sector of warm air, lay before a northeastward
moving cold front during the time before 2 A,M. Then Tsing Hua Yuan was
in a sector of cold air while the cold front had passed over during the
time after 2 AM. These facts were in perfect agreement with the records
that indicate a higher temperature with dominant southerly winds and a
lower temperature with dominant northerly winds at the time befotre and
after 2 A.M. respectively, Therefore the oscillations were undoubtedly

caused by the intermittent encrohment of overrunning cold air.
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