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Consecutive Observation of Heat Balance on Ground Surfaces
with Five Kinds of Covering Materials
Part 2 Annual Fluctuations of Ground-Surface and Underground
Temperatures for Four Years

Yoshitaka SHIOTSUKI, Tadahisa KATAYAMA
Tetsuo HAYASHI, Toshihiko SASAKI

Thermal performance of the ground-surfacé and underground has been observed since September 1987.
The surface is covered with the circles of 4m diameter and three types of pavement, lawn and bare soil.  The

pavements are asphalt, permeable asphalt and concrete.

tures for four years are shown in this report.
range at 80cm depth.

The fluctuations of surface and underground tempera-
The annual underground temperatures fluctuate within 20°C
The correlation between the diurnal value of cumulative solar radiation and surface

temperature range is significant on the covering materials without transpiration, the asphalt and the concrete

pavement.
negligible.

The surface temperature difference between the pavement of asphalt and permeable asphalt is
Annual ground temperatures and weather condition data are made from the observed four years

data and examined to discuss the thermal characterisitics on five kinds of the covering materials.
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Measurement items and instruments.

Items

Instruments

Surface temperature

T type thermocouple (0.3mm ¢,0.05mm ¢)

Spot type thermography
Infrared ray thermocamera

Underground temperature
Air temperature

T type thermocouple (0.3mm # )
T type thermocouple (0.05mm #)

Global solar radiation Pyranometer
Reflected solar radiation Pyranometer
Long-wave length radiation Radiometer

Ground surface heat flux

Air flow velocity

Heat flow meter

Small sized three-cup anemometer

Two dimensional supersonic anemomter

Dew point temperature

Dew point temperature meter-

Table 2.  Solar reflectivity
Ground surface 1987. Sep. 1988. Aug. ~Dec. 1990. Dec. 1991. Mar
samples
Dry Dry Wet Dry Wet Dry
Bare ground 0.32 0.33 0.25 0.34 0.25 0.36
Lawn 0.34 0.31 0.25 0.26 0.22 0.21
Permeable asphalt 0.05 0.11 0.07 0.12 0.07 0.12
Asphalt 0.07 - 0.12 0.09 0.10 0.10 0.10
Concrete 0.59 0.40 0.30 0.25 0.24 0.25
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Fig. 3  Correlation between diurnal range of ground surface temperature and daily
ccumulative solar radiation.
Table 3. The number of days without mission data in each month during the four years.
Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec.
87| * | % | % | % | x| x| x| o of o ol o
88 0 0 0 10 17 16 8 11 12 16 22 8
89| 12 | 2 6 23 26 16 22 14 6 14 13 0
90 0 0 15 24 30 11 4 10 0 0 11 19
91 31 19 26 20 30 29 24 23 10 * * *
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