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Fig. 1. Air temperature isopleths within and above plant canopies on Aug.
3. T9R3.
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[Fig. 2. Mean profiles of air temperature within and above a sorghum field
every hour on Aug. 3, 1983.
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[Fig. 3. Diurnal variations of air temperature at twelve
heights within and above plant canopies.
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I'ig. 4. Diurnal variations ol sensible lieat fluxes (¢,pw1’) at two heights
of 85c¢m and 150 cm. The horizontal wind specds at 150 cm are shown

for reference.
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Measurement of Vertical Profiles and Fluctuations of Air
Temperature within and above a Sorghum Canopy

Toshihiko Marraxi, Takuro Szo and Ken SaHAsHI

Summary

Vertical profiles of mean air temperature and temperature fluctuations were ob-
scrved within and above a sorghum canopy with a mean plant height ol 150 cm at the
beginning of Augnst in 1983,

1) Temperature profiles within and ubove plant canopy exhibited remarkable
diurnal variations. [n the daytime, a temperature maximum was observed within the
plant canopy. The air layer having the maximum temperature moved {rom the top to
the lower part as the sun rose in the morning and moved upward with as the sun
fell in the afternoon. The temperature gradient was positive in the lowest layer of
the plant canopy and negative at the air layer from the upper part of plant canopy to
the atmosphere over plant canopy. The situation was reversed at night.

2) Sensible heat fluxes at 85 cm and 150 cm were upward in the davtime and
downward or negligibly small at night. In the daytime, the sensible heat Auxes at
85 cm was smaller than one tenth of that at 150 cm. The vertical profiles of mean
air temperature and the difference of sensible heat fluxes at 85 cm and 150 cm indicate
that the upper part of the canopy is the active laver for heat exchange.

3) In the daytime, the standard deviations of air temperature was maximum
(about 1.0°C) at the top of the plant canopy, and had pronounced height distributions.
At night, the values of o at all heights were smaller than 0.4 °C.

4) The temperature fluctuations with a period of 15~20 min was observed for
about 2 hours from 3hr to 5hr before sunset. The periodic temperature fluctuntions
were most manifest near the top of the plant canopy. The long period fluctuations
were confirmed as significant spectral peaks in a [requency range near 0.001 Hz, from
the spectral analysis of wind and temperature fluctuations at 150 cm.
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