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ENERGY TRANSFER AT THE AIR-GROUND INTERFACE

By Hiroshi Satopa, Nobutaka Monj1 and Yasushi MiTsuTa

Synopsis

An air-ground interaction observing facility is developed for the long term observation
of the energy and water exchange between the atmosphere and the earth. To search for simple
and reliable method to measure the turbulent energy flux near the ground, an intensive obser-
vation was carried out including the turbulent fluctuations and mean quantities near the ground.
The obtained results are as follows: 1) The effect of humidity fluctuations is found to be im-
portant in measuring the sensikle heat flux accurately. 2) The layer very close to the suiface
is too unsteady most of the time to apply the similarity law. 3) The estimation of the surface
temperature through the bulk method is in agreement with the measurement with the radiation
thermometer within 2 degrees. The estimated surface relative humidity and the measured
relative humidity at 5 cm height is in good agreement, suggesting the usefulness of the relative
humidity in the investigation of the humidity field near the surface.
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Fig. 2 Outline of the air-ground interaction
observing facility. The numbers cor-
respond to the numbers in Table 1. @

Fig. 1 Location of the observation facility (dot), is the 6 m tower, the observation
and the surrounding topography hut. The turbulent measurement mast

® is movable.




Table 1 Instruments and their locations at the air-ground interaction observing facility

Instrument Menufacturer ~ Model lﬂoﬂgog H(e[il%ht Remarks
3.D sonic anemometer thetmometer (A) ~ KafjoDenki  DAT-300 2 15
Infrared hygrometer () Kaijo Denki ~ AH-100 2 L wave length 2.603 pm
Thermocouple psychrometer (A) KajoDenki  PY-100 2 15 30 pm copper-constantan
3:D sonic anemometer thermormeter (B)  KaoDenki  DAT-300 3 L3
Infrared hygrometer (B) Kaijo Denki ~ AH-100 3 15
Thermocouple psychrometer (B) Kajo Denki ~ PY-100 b 15
2:D sontc ancmometer Kajo Denki ~ SA-200 l §
Propeller anemometer Ogasawara l b
Quarz thermometer Ogasavara  TR-800 ! 6
Evaporation pan Tkeda APG-100 4 0 class A pan (¢ 120 cm)
Net radiometer Eko CN-1 § 13 Funk type
Pyranometer (A) Eko MSA43F § L3
Pyranometer (B) Eko MS-43F § 13
Radiation thermometer Chino pyloscope L 5 15 surface temperature measurement
Rain gauge Ogasawara RE-30E ¢ 0 tipping bucket 0.5 mm
Rainfall intensity recorder Ogasawara ~ RE-30E 4
Heat flow transducer Eko CN-81 ] 143
Soil thermometer Mesystem Giken ~ MC-160 5 :gg’ﬁ’_ i%] platinum
Tentiometer Kyowa Dengyo ~ BPT-1KBS 6 D442 pressure transducer
Platinum resistance thermometer Mosystem Giken ~ MC-160 8 room temperature
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Fig. 3 Blockdiagram for the observation of energy flux

Photo. 1 "The sensors of the turbulent transports (left), temperature and humidity
sensor at z—>5 cm (middle), and radiation thermometer (right)
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