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Meteorological Investigation in the Nursery (No. 2)

A
Iwao Ota, Masao OxaNouk, Shigeru MoTok1, Midori MakiMura and Fumiko Masubpa

(Résumé)

We investigated the micro-climatical characteristics of the nursery enclosed by
typical shelter-hedges at Udagawa, Tochigi Prefecture in October 1954.

The shelter-hedges consisting of Hinoki were 3m high with a width of 1 m, and void
ratio of the hedges was about 10%. The field measurements taken are as follows:

1) Horizontal distribution of the meteorological elements.

Climatical characteristics of the nursery were affected by the shelter-hedges, and its
effects increased markedly nearby the shelter-hedges. The results of them are shown
in Fig. 2~10.

2) Profile of the wind velocity over the nursery (young tree was 30 c¢m high) could
be written in the form

w1, Z
u k" Z
where  Zo,=11.5—1.75T (300 cm) a (300 cm)
T (300 ¢m) is the mean wind velocity at 300 cm height above the ground.

3) Difference between the nursery and the bare ground.

Air temperature at 30 c¢m height in the nursery was higher by 4°C than that in the
bare ground in the daytime and was 1°C lower at night. The mean soil temperature
at 10 cm depth was 0.6°C lower and evaporation was about 40 % of that of the bare
ground.

4) Difference between the nursery and the standing observation point.

Diurnal variation of the air temperature at 30 ¢cm height in the nursery was slightly
higher than the same height in the standing observation point, and its maximum tem-
perature was slightly higher and the minimum lower by 1°C in the nursery.

In the daytime, air temperature at 30 cm height in the nursery was higher by 6°C
than in the shelter in the standing observation point, and was lower by 1.6°C in the
night.

The mean soil temperature at 10 cm depth in the nursery was 1.7°C lower than
that in the standing observation plot, and evaporation was about 46%.

5) Influence of the Bamboo grove on the nursery climate.

The effect at a point 0.5 times the height of the hedge to the leeward was more
affected by the Bamboo grove than the other observation points; that maximum tem-
perature at 30 em height was about 1°C (maximum 4°C) lower and minimum temperature
was slightly higher than the others.

The mean soil temperature at 10 ¢m depth in the daytime was 2~3°C lower, and
was 1°C lower than the other observation points in the night. Evaporation was about
half that of the other observation points.

6) Influence of the shelter-hedges on the nursery climate.

Results were obtained when a northerly wind blew, and percentages of the wind
velocity and evaporation were based upon the values at 16 times the height of the
hedge to the leeward.

(300 cm>Z>60 cm)

max. temp. | min. temp. soil temp.
. Wmﬁi | evapo- ‘o 1 o Tee
Observation points velg/mty; raglon “wind | wind | wind | wind | 10cm

S c % force 2| force 0 force 2 force 0| depth
windward 5 times 116 117 20.0 = 24.6 0.3 1.4 12.4
leeward 2 times 0 33 24.9 25.2 —0.2 2.0 14.4
leeward 4 times 29 79 22.9 24.6 —-0.2 2.1 13.3
leeward 8 times | 55 83 20.8 24.3 0.0 1.8 13.1
leeward 16 times 100 100 20.3 24.4 0.1 1.7 12.8

Consequently, on the lee side of the shelter the wind velocnty is considerably
minimized within the distance 2 times as much as the shelter height. Accordingly, in
the leeward, air temperature at height of 30 ¢m above the ground and soil temperature
at 10 cm depth were higher than those at the area without the shelter, and evaporation
was lower in the same way.

In general, such conditions were observed in spring and fall when the northerly
wind was dominative.



