Hoge ok L RF SR T AR 04 S5 127 2006 4R

Journal of the Institute of Science and Engineering. Chuo University

MRk & Z DA H T B
S & T O 2 [ HE RS

DuEER S, W GEr,  HYPEEE

Spatial Structure of Air Temperature and Humidity

in Urban Park Forest and its Surrounding
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abstract

In order to study the mitigation effect on urban heated environment of urban park, the microclimate
observations have been carried out in an urban park and its surrounding in Tokyo since 1998. We
have installed the 17m height observation tower with the sensors to measure air temperature and
humidity at each 2m within the forest during 1st-30th July 2005. And also 19 measurement systems
for air temperature and humidity were installed inside and outside the forest. As a result, the
existence of clearly high- temperature and humidity layers were caught in canopy layer during the
daytime. This means the exchanges of latent and sensible heat were very active in the canopy
layer. In night, specific humidity near the ground was higher than that of upper layer because of
continued evaporation from the ground surface. Moreover, when the flux of solar radiation was less
than 300W/m? (e.g. cloudy day and nighttime), air temperature inside the forest was lower than
outside the forest; maximum difference was 5 degrees Celsius. However, there was stark difference air
temperature between inside and outside the forest during the sunshine daytime. We can not clearly
identify the mitigation effect on urban heated environment of urban park in this field observation.
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Fig. 1 Location of Koishikawa Kourakuen Gardens
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Fig. 2 Map of Koishikawa Kourakuen Gardens
and its surrounding area
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Table 1 List of observation period and days Table 2 List of observation instruments and items
. Measuring
Year Date Days Item Observation Instrument Place
Surface Infrared Radiation Thermometer )
2005 ‘I _3 1 J u Iy 3 ‘I Temperature (NEC San-ei.Co.) W
g Temperature & Dry and Wet Bulb Thermometer o)
Humidity (EKO Instruments Co.) i
2004 27,July-16,August 21
. . Propeller Anemometer ~
Wind velocity @
(Young Co.)
2002 19_30iJUIy 1 2 Global Solar Pyranometer 0]
Radiation (EKO Instruments Ca.) el
2001 1 Q,July—'l U,August 22 Temperature & Dry and Wet Bulb Thermemeter @
Humidity (EKO Instruments Co.)
- o Met Radiometer .
2000 21-28 August 8 Nt Radietion (EKO Instruments Co.) @
. Heat Se
1999 6-21,August 16 Sl Haat (RKKO Wtrmants G5 @
Temperature & Thermistor Sensor @@
Humidity (Onset Computer Co.) o
. N Hot Wire Anemometer -
Witid koot (Shibaura Electranics Co.) @
CO; Monitor an
€0 {ADC Co.) @

Observation Tower
(17m)

Dry and Wet Bulb
Temperature Meter

Thermistor

Sensor

Fig. 3 Illustration of the observation site, tower and the condition of the forest
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Fig. 4 Time Series of Solar Radiation, air temperature Fig. 5 Time Series of air temperature outside the gar-
outside the gardens, air temperature and spe- dens, air temperature and specific humidity in
cific humidity in the gardens for 4 days during the gardens in daytime (6-18JST).
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Fig. 6 Observed and simulated profiles of air tempera- Fig. 7 Time Series of air temperature outside the gar-
ture and specific humidity within the forest on dens, air temperature and specific humidity in
12JMT 1st August 2001. the gardens in the nighttime (18:00-6:00JST).
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Fig. 8 Satellite Image, NDVI and Surface Temperature of Koishikawa Kourakuen and its surrounding area
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Fig. 9 Time series of solar radiation, wind direction, wind velocity, air temperature specific humidity in the gardens
for 15 days during 16th-30th July 2005

Fig. 11 Contour chart of specific humidity during 17th—18th July 2005
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Fig. 14 Time series of net radiation, soil Heat, latent
heat flux, sensible heat in the gardens during
17th—18th July 2005
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