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OBSERVATIONAL STUDY OF THE GUST CAUSED
BY THUNDERSTORM DOWNDRAFT (1)

By Nobutaka MONJI and Yasushi MITSUTA

Synopsis

Characteristics of the gust caused by thunderstorm downdraft are studied observationally.
Anemometers and rain guages were installed to make an observational network in the sub-
urbs of Maebashi City, Gunma Prefecture. Six thunderstorm gusts were recorded in the sum-
mer of 1985. Although each gust shows different characteristics, there seems to be a relation
between the maximum wind speed and the temperature drop. Spectrum analysis of the wind
reveals the thunderstorm gusts contain large energy around the eddy size of about 100 m.

The most appropriate sampling to express the thunderstorm gust is searched. It is
found that the best averaging time lies between several seconds and a few tens of second.
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Fig. 1 Outline of the observational field. @ through ® are positions of the
anemometers and the rain guages, @ the psychrometer and ® the
Dark areas indicate the major buildings.

Table 1 List of the thunderstorm gust observed in the summer of 1985.

‘ Rain-

RUN $# | Date —— Time Time of | Peak gust Wind | g Temrli)for:mre

start end gust (m/s) direction ‘f (mm) C)

1 7/19 ! 13:16 | 15:17 13:24 8.8( 9.7) NwW 2.0 5.5

2 7/20 15:53 | 18:19 16:59 | 12.7(13.9) S 11.6 3.8

5 8/10 14:14 17:45 14:21 | 14.4(16.0) SE 0.3 5.9

6 8/11 12:00 14:32 12:39 9. 2(10. 6) ESE 5.8 2.0

7 8/12 17:15 | 18:45 17:45 5.4( 5.9) S 0.0 1.2

8 8/13 ; 15:37 | 18:20 17:17 | 10.2(10.9) ESE 0.1 2.6

Wind directions are those around the maximum wind. Peak gusts mean the maximum

instantaneous values within 20 minutes after the first gust.

Five locations are averaged.

() is the maximum of the five locations.. Rainfall is for the period of 20min. following
the first gust. Temperature drop is the value during the 20 min. after the gust.

A S BRIES OE%S Table 1 [CEWY 5, COFEPS HB LS IC, By —AMICEZTNTAZ £
NbHDb, HAOKE XL RUN 45 28 14.4m/s EBEATHAD, R 0.3mm L4730, —%, RUN 2
DREICZZR D B & oA = { FREASI05MT 12mm S ASWVE&dH D, 12, RUN #1 ORICEHZR
H35 m/s FREE LIS - 72Bld b Bo
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Fig. 3 Relation between the maximum wind

BBDED S 5 ICBHAROBHOMRE LD LS speed and the temperature drop.
KRS IEDS T ENMEE LTHE S Dashed curve indicates the data ob-
Fig. 3 ICIEKEICB T 2 8 ESHE TR LT tained in North Americal!?,
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Fig. 4 The movement of the cell Fig. 5 Same cell as Fig. 4 observed
which produced the gust of by Nagoya University radar
August 10, 1985, observed by installed 22km south of the
Tokyo radar. wind observing site.
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Fig. 6 Variation of the rainfall at the observing site, in August 10, 1985,
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Fig. 7 The variation of the wind speed at the observing site,
in August 10, 1985.
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Fig. 8 Power spectra of the wind speed at various stage of the gust
passage observed at location 3 in August 10, 1985.
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Fig. 9 Variations of the wind vector distributions for various averaging time;
(a) lsec. average, (b) 10sec. average and (c) 1 min. average. Time progresses
rightward. Each boxes are continuous in time. O indicates the time of the
gust, 14:21.
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Fig. 10 Vector distribution of 10 minute mean.
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