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Fig. 1. Surface weather maps at 0900
JST, 1200]JST and 1500 JST,
April 6, 1961.
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Fig. 2. Examples of surface meteorological records associated with

the passage of the squall line.
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Fig. 3. Distribution of the maximum the daily precipitation in mm on
values of the surface wind gusts April 6, 1961.

in m/sec and their direction ob-
served on April 6, 1961, in the
south western part of Hokkaido
and Tohoku District.
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Fig. 5. . Geographical location of the stations.
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Fig. 6. Record traces of the barograph at the stations in the
south western part of Hokkaido.
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Fig. 10. Record traces of the barograph at the stations in the
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Table 1. Temperature drop and Excess pressure at the surface, and
the estimated values of height of the cold dome.
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14 A i 6.4 3.2 1050 17 20

DIEER LD DTH DB, CoikBBEIIC, 2~ F - F—aid, LEBEESTRARE
BT 1800m < SNTH o ORENEDIKONT, RBIKEL KT, BEICHDHHE
FROEGLOHE L F—ADEID, BHHMICEsBEBRLEEBIC, E5EBL0ERL
1eOBFBNTHZ, COFicE, BA-ERERESBTY s AGLRkOEEE2LALTH
B8, a—F - Feald, WRIGESSERBILED $ELL->TDE, Lk#E->T, F—
LADLREC 2 B, BEORRKEDESEZR LT L, BorltkeEsd 5, IL THR~AK
LI, HHETAHLDONTOIKRRTES, WECALERTE, $RPE->TOENO
E, TORBRLEEBEAZONS,

O, BEY BT EOK, KBTELSKELFEZHE LKL, a2~V F . Fen
EEEOEREOREZ AT Zd K> TR ESED LHEZ, 4 &dhid, KOKT
HETx3,

4#=RS“04TdUnw (1)

0

6) Fujita, T.; Precipitation and Cold Air Production in Mesoscale Thunderstorm Systems, J. of
Met., 16 (1959), 454-466.



34 WO#H= -8 EHX

HIDAKA MTS
2000} _ J
E 1000 Tty et O -
X
0
0 100 200 300

L (Km)

EIIE - K F—LDES ERTEROBEEM & 0IF
Fig. 13. Relation between the estimated heights of the cold
dome and the propagation distance of the squall line.
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,4' A Study on the Squall Line which Occurred in the
Northern Part of Japan on April 6, 1961

By Keiji HIGUCHI and Kunio ENOKI
(Department of Geophysics, Faculty of Science, Hokkaido University)

It was found from the analysis of the surface records of meteorological elements that
a squall line passed through the northern part of Japan on April 6, 1961, when an accident
to aircrafts occurred near the Chitose Airport, Hokkaido. Surface weather maps at 0900
JST, 1200 JST and 1500 JST on this day are shown in Fig.1. As seen in these figures,
the occluded front passed through Japan during the period 0900 JST to 1500 JST. The
squall line was associated with this front. Fig. 2 shows typical examples of the change of
surface meteorological elements during the passage of the squall line, namely, pressure
surge, temperature drop and surface gust etc. The maximum wind velocity and the amount
of precipitation at the stations in the northern part of Japan on this day are shown in
Figs. 3 and 4 respectively. The record traces of the pressure and temperature at the
stations in Fig. 5 are reproduced in Figs. 6-11. As easily seen in these figures, the pres-
sure surge and temperature drop propagated from west to east, the estimated values of
the velocity being 70-75 km/hr.

The height of the cold air dome under the cloud layer is estimated from the tempera-
ture drop, according to the model in Fig. 12. Fig. 13 presents the relation between the
estimated heights of the dome and the distance of propagation of the squall line. When
the squall line neared the mountain range, the height of the dome was lower than that of
the mountain as seen in Fig. 13. It may be possible, therefore, that the mixing of the cold
dome with the environment air occurred during the passage of the squall line over the
mountain range. The possibility of occurrence of such a mixing is supported by close
examination of recorded observations as follows. As seen in Fig. 7, the temperature drop
was observed at station No. 7 on the west side of the mountains, but was not observed at
station No. 8 on the east side of them. It is reasonable to consider that the propagation
of the temperature drop was disturbed by such mixing of the cold dome with the environ-
mental warm air as above.

The excess pressure at the surface due to the cold dome was estimated from Fujita’s
following equation,

, Py
4 = pogp RAT d(inp)

where 4p” is the excess pressure; 0, the surface air density; 47, the temperature differ-
ence between dry and moist adiabats; R, the specific gas constant; p, and ps, the pres-
sure at the surface and the top of the cold dome, respectivley. Table 1 shows the calcu-
lated values of 4p’ at the stations in the south western part of Hokkaido and the corres-
ponding values of the observed excess pressure 4p, which is estimated from the barograph
trace as shown in the lower part of Fig. 12. As seen in this table, agreement of 4p’ with
4p is fairly good in the case of stations Nos. 1, 2 and 3, where the structure of the squall
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line is considered to be not so different from that in the stage of the propagation over
the Sea of Japan.

Fig. 13 is a meso-synoptic chart at 1200 JST on this day, which was constructed
according to Fujita’s method from the record traces of self-recording instruments at the
stations in the south-western part of Hokkaido. Figs. 14 and 15 show the sounding curve
and the hodograph at Sapporo, station No. 14, at 0900 JST on this day. As seen in these
figures, the condition of the wind aloft seems to be similar to the combination of high

level jet and low-level jet.



