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Diagnosis of Trees from Helicopter by Thermographic System

Kenji Oyasa, Hideyuki SHimize, Kazuo Ocawa*
and Akihisa MASUKI**

National Institute for Environmental Studies, Tsukuba 305, Japan
*Saitama Institute of Environmental Pollution, Urawa 338, Japan
** JEOL Lid., Akishima, Tokyo 196, Japan

In order to diagnose physiological activities of individual trees growing in urban
area, a remote sensing using a thermographic system from a helicopter was examined at the
temple of ““Heirin-ji”’ and adjascent area in Saitama Prefecture. Under cloudy and
steady-state thermal conditions the information about activities of physiological func-
tions such as stomatal movement, transpiration, photosynthesis, and air pollutant absorp-
tion was obtained from the thermal image of trees. The slight injury, which was found
in the field survey of individual trees, was diagnosed by the thermal image, although it was
not detected from aerial photographs in color. The difference in species of trees was also
detected by the thermal image.

The stomatal conductance of several tree species measured by a porometer, which is
an indicator of stomatal opening, decreased with a lowering of PPFID). The decrease
rate was large at PPFD below 200 gmol photons m—2 sec~! but it was small and constant
at PPFD above 300 umol photons m—2sec~!. This result mecans that it is possible to
diagnose stably the slight injury of trees from the thermal image measured under a cloudy
sky with PPFD above 300 gmol photons m—2 sec—1.

The resolution and error in temperature image measurcd by the thermographic sys-
tem depended on spatial distributions of temperature.  When the difference (5°C) between
high and low temperatures in the image was given by slits with zigzag patterns, the resolu-
tion and error were ca. 300 lines and ca. 5%, (0.25°C) at 50 slits.  This result shows that it
is necessary to measure at a height below 300 to 500 m in order to obtain the exact
temperature of individual trees within 59, in error.

(Received May 27, 1993)
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Fig. 2 Photograph (A) and thermal image (B) of Zelkova serrata (Thunb.) Makino (a) and Cryptomeria
japonica (L. fil.) D. Don (Japanese cedar) (b) in the temple of “Heirin-ji.”

Environmental conditions: air temperature=23.6°C, PPFD=ca. 400 gmol photons m~? sec~.

Temperature (°C)

Fig. 3 Photograph (A) and thermal image (B) of ‘“‘Heirin-ji”’ and adjacent area measured from a heli-
copter at a height of ca. 300 m.

Sites of a to e in A correspond to those in B. Environmental conditions were not measured at
“‘Heirin-ji”’ but at Saitama Institute of Environmental Pollution with distance of ca. 10 km from
““Heirin-ji,”” air temperature and PPFD measured after 30 min were ca. 29°C and 400 umol photons
mgisecptirespectively:

28.4
3
<
[
269 5
®
a:.:_ Fig. 5 Thermal image of ‘“Heirin-ji”’ and ad-
g jacent area measured from a helicopter
- at a height of ca. 700 m.
25.4 Sites of a and b in Fig. 5 correspond to

those in Fig. 3B. This image was taken
at ca. 100 sec before the measurement of
Fig. 3B.
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