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Fig. 1 Location of the observation site. Dot-
ted curves show topographic contours
and the numbers labeling them indi-
cate the heights above sea level in
meters.
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Table 1 List of observation item (*no data taken
on Sep. 21-22, 1997).

Altitude Height Interval

Station (\"ag1) Item (m AGL) (min)

W1 912  wind speed 2.2 10
wind direction 2.2 10
air temperature 1.5, 25, 1

50, 100
W2 953  wind speed 2.2 10
wind direction 2.2 10
air temperature* 1.5, 20, 1

40, 80
T1 890  air temperature* 1.5 1
T5 989  air temperature* 1.5 1

Fig. 2 Topographic map of the study area in
Kyushu Agricultural Research Center
(KARC), Kyushu University. Contour
intervals are 10 m. Open circles show
the observation stations.
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Fig. 3 Temporal variations of wind speed
(solid line), wind direction (dotted
line) at a height of 2.2 m, and tempera-
ture differences (broken line) between
heights of 1.5m and 25m at Station
W1 on Sep. 22-23, 1997. The times of
sunset and sunrise are indicated by the
arrows.
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Fig. 4 Vertical profiles of potential tempera-
ture averaged over the period 1800-
1900 (solid), 2300-0000 (dotted) and
0400-0500 (broken) at Station W1 on
Sep. 21-22 (a) and at Stations W1 and
W2 on Sep. 22-23 (b). The open circles
denote the temperature measurement
points.
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Fig. 5 Potential temperature fields for 1910~

1920 (a) and 0450-0500 (b) on Sep. 22~
23, 1997. Solid lines and broken lines
show the isentropes, the numbers label-
ing them are potential temperatures in
degrees Kelvin.
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Fig. 6 Relation between the vertical gradient
of potential temperature (y,,s) and the
down-slope wind speed (#ys) during
the night (1800 to 0600) at Stations W1
and W2. The solid curve shows the
relation given by equation (21) assum-
ing (Go+k)/h*=5X10"° m™2.

Fig. 7 A schematic representation of the struc-
ture of NDWs. Right : The profile of
NDW speed on a hillslope having an
inclination «. Left : The profile of
potential temperature. See text for
explanation.
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Table 2 Typical values of (C,+k)/k? on Sep. 22-
23, 1997 calculated from equation (16).

Wind speed (4 ) /ne (m-2)
(ms™)

Period/Station W1 W2 w1 w2
2030-2130 2.0 2.0 4.6X10° 4.6X10°°
0020-0120 2.4 2.4 4.5%X107°% 5.2%x10°°
0300-0400 2.5 2.6 5.2X107°% 5.7Xx10°°
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Gtk gytana (16)
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Fig. 8 A comparison of the wind speeds ob-

served and calculated from equation
(21). Both values are normalized by
the mean over the period 1800~
0600 (7). The symbols are the same as
in Fig. 6.
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Abstract

The down-slope wind during the night (nocturnal drainage wind, NDW) was investigated based
on the observations made on the south foot of Mt. Kuju, Naoiri, Oita, Japan in September, 1997.

After sunset, the speed of the NDW increased with time as the ground temperature inversion
developed, while the thickness of the NDW was kept constant all night, which was about 25 m. The
wind speed varied approximately as the square root of the vertical gradient of potential temperature
in the NDW. This suggests that NDWs observed on the present hillslope were the equilibrium flow ;
that is, gravity which drives the NDW was balanced by the frictional forces exerted on its top and
bottom surfaces.
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