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FORMATION OF THE NOCTURNAL LOWERING OF THE
TEMPERATURE AND MOUNTAIN WIND ALONG
THE CHIKUMA RIVER VALLEY
IN THE SAKU BASIN

By Masaaki TANAKA, Hisashi EDAGAWA

Synopsis

The pursose of the paper is to investigate thermal and dynamical effects of the mountain
topography to the lower atmosphere. Observations of the wind, temperature, humidity and
net radiation were made in July and August 1984 at 5 sites along the V-shaped Chikuma
River Valley, slope inclination of 1/60, located in the Saku Basin, Nagano Prefecture in the
central part of Honsyu. Special observations of the vertical distribution of wind, tempera-
ture and humidity from surface up to 3 km height were carried out from 28 to 29 in July
1983 and from 1 to 3 in August 1984 at three sites, Komoro, Saku and Usuda. Relation-
ships among the general flow (gradient flow), nocturnal lowering of the temperature, stability
of the lower atmosphere, and formation of the local winds were analyzed and discussed on
the basis of the observational data. At night and in the early morning, for some -effective
radiation, the temperature of a ground surface dropped several degrees, stable layer and
mountain (down slope) wind developed along the valley. The wind speed increased with
lowering of the temperature, its maximum was more than 3 m/s when the temperature drop-
ped about 7°C.

But, the local mountain wind unformed when the general flow along the valley was stronger
than 10 m/s. Observations suggested that cold advection due to the crossvalley flow from the
mountain region into the lower atmosphere over the valley dominated the formation of thick
stable layer.

From afternoon to midnight easterly wind of regional scale often appeared over the Saku
Basin, which effected on the temperature over the valley. The nature of the regional scale
wind was discussed.
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Numerals indicate 1 Komoro, 2 Saku, 3 Usuda, 4 Karuizawa, 5 Ueda, 6
7 Minami-maki, 8 Nobeyama (see table 1)

Fig. 1 Map (left) and cross-section (right) of the Saku Basin
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Table 1 Observation site, Measuring factor, Instrument, period
Site IAltitude| Measuring Factor Instrument Location Period
Komoro Higashi Tem Long Range i
perature - Field 1.5m
Junior high School 718 m Humidity ’%‘Nhsf{;igsgygrograph (Shelter) 1984.7.1-8.24
(1) in Fig. 1
Wind Profile Pilot Baloon up to 3km ({50 1 28729
Nagano Livestock Wind Speed [Anemo-Micro Pair |Field 4m _
Breoding Station Wind Direction  ((Makino, AVS-16) 1984.8.3-8.25
(2 in Fig. 1 Net Radiation el Radiometer  Pield 1.5m | 1984.7.1-8.24
701 M \wind Profile Piot Baloon up to 3km {%ggi T.28°7.29
Temperature Profile [Tethersode
Humidity Profle | (ALRC, TS-28) up to 0.5km (1980.7.25-7,20
emperature Sonde 1984.8.1-8.3
Ozone Profile (Meisei, JWA-76) P to 2km
Usuda ‘Wind Speed Anemo-Micro Pair 18m hi
! peed, p g ght | 1984,7.1-8.24
Junior High School . 'Wind Direction £M3k1;o, AVS-16)
o : . 94 m ong Range :
(3) in Fig. 1 ‘Temperature < Field 1.5m .
Humidity }‘ﬁ:ﬁg;saf)lygrograph (Shelter) 1984.7.1-8.24
Wind Profile Pilot Baloon up to 3km Hggi 728729
Koumi Wind Speed Anemo-Micro Pair 1 1.
ind Speed. ¢ F ght | 1984.7.1-8.24
Junior High School 870 m ‘Wind Direction I(‘Makilréo, AVS-16)
(6) in Fig. 1 ‘Temperature ong xange Field 1.5m _
Humidity ’%‘£gggsal—)lygrograph (Shelter) 1984.7,1-8.24
Minamimaki Long Range Field 1.5m
‘Temperature = .
Junior High School i Humidity '{&:{(r;;sal—)lygrograph (Shade) 1984.7.1-8.24
. . m .
(7) in Fig. 1 rad NethagiNomleter Field 1.5m 1984.7. 1-8. 24
lNet adiation (Eiko, -11) At
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<k, NG, FIET, 19847 F, 8 AICH -7 bR, KRS E OEEEN, DEAZBONE, &
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Ik > TRAMRS S EBTRENE. ZOARERLTHEAIITEZR0ROBIPIGEL, L d
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Fig. 2 Daily patterns of the wind direction at Koumi (left 18m helght), Usuda (right
10m height) in July and August 1984, The abscissa is local time.
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KOUMI U (m/s) USUDA U (m/s)
6 9 12 15, 18 2 9 12 15 18 2|

Fig. 3 Same as Fig. 2. But for wind speed U(m/s).

14, 15, 16, 17H, DEBEI0BIC L 2HOEER (10~24m/s) ERWTH- 821, 22, 23, 24H, 4
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hand side indicate the day which mountain wind speed is faster than 2m/s.
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Fig. 5 Same as Fig. 2. But for temperature deviation 7”(°C)
(temperature T- daily mean temperature T).
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HEOE/ s —, BIXUEIRERZZMK
3 20km FEEED T DA DI M TORMSREITIZIZE
LWEEZ 5h5,
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Bl & BN D OREERDRIER% Fig. 4
IcFEER%E Fig.5 TR Lo SRR 4 CEICH
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FOERT 2°C OFEREmMA I, FRKRROA
wicEd 2m/s LLb (1S 7RE TOFRE)
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BEARZHNS E, BREEDOEW/NEDHHIE
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Fig. 6 Relations between the speed of moun-

tain

wind U(m/s) and nocturnal

lowering of the temperature 47(°C)
at Koumi(upper), Saku(lower)
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Fig. 8 Same as Fig. 7. But for air temperature(°C) and water vapor pressure(mb)
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Fig. 9 Variations with time of weather (cloudiness), specific humidity (g/kg), air
temperature(°C), wind speed at 1.5m height at Usuda from 28 to 29 July
1983 (upper), from 1 to 3 August 1984 (lower)
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iz do
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Fig. 10 Variation with hexght and time of temperature deviation
T°(°C) (left), daily mean vertical distribution of tem-
perature T'(right) at Saku from 12% on 28 to 12* on 29
July 1983.
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{EEIEIC & > TREBESHER I N TO 2RENE S b1 Bo EFOAEEREIZER 200m/hr, % 100
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