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Effects of large green park on urban atmospheric cooling during nighttime
— Meteorological observations around the Osaka Castle Park —
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The cool-island phenomena were observed at Osaka Castle Park on August 1-15, 2007. The surface-air
temperature inside the park was nocturnally lower than that around urban areas. The cool-island intensity was
more than + 2.0°C during 4 - 5 JST. The cooler air generated inside the park extended downwind at the
distance of about 250 m. Next, we compared the atmospheric cooling amounts on the forest area with that on
the lawn area. As a result, it was suggested that the cooler air over the forest canopy subsided into and
accumulated on the ground surface.
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Fig. 1.

The state of the Osaka Castle Park. (a) Park forest,
(b) Moat and Park lawn.
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Fig. 2. Surface temperature of Osaka Castle Park and its
surrounding areas from the thermal image
(at 10:30 am on July 28, 2007).
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Fig. 3. Measuring instrument used for our observations.
Numerals indicate millimeter.
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Fig. 4. Observation car and probe.
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Fig. 6. Temporal change of urban and park air-temperatures,
the cool-island intensity (August 5-12,2007) .
Error bar indicate standard deviation.
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Fig. 7. Scatter diagrams of the wind speed and the cool-island

intensity. The value of symbol r represents the
correlation coefficient (August 1-15, 2007).
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Fig. 8. Horizontal distribution of mean wind speed and
direction (August 7, 8, 9, 11, 2007).
(a) 2300 JST, (b) 0100 JST. Numerical indicate
wind speed.
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Fig. 9. Air-temperature and wind direction distributions
in the east-westward (August 7, 8, 9, 11, 2007).
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Fig. 10. Air-temperature ratio and wind direction distributions
in the east-westward (August 7, 8, 9, 11, 2007).
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Fig. 11. Horizontal distribution of air-temperature measured

at (a) 0000 JST, Aug. 10, and (b) 0300 JST, Aug. 10
in 2007. e:observation points of air-temperature.
White line indicates Osaka Castle Park. Dashed line
indicates area of cool influence.
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Fig. 12. Scatter diagrams of the sky view factor and the
(a) daily maximum air-temperature, (b) daily
minimum air-temperature.The value of symbol
r represents the correlation coefficient.
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Fig. 13. Scatter diagrams of the ratio of green coverage and

the (a) daily maximum air-temperature, (b) daily
minimum air-temperature. The value of symbol r
represents the correlation coefficient.
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Fig. 15. Comparison of cool-island intensities between the

park lawn and the park forest (August 1-15, 2007).
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