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Tsukuba 92 : an intensive field campaign to address scale issues in
hydrology and boundary layer meteorology

(1) fluxes from land surfaces into the atmosphere.
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Abstract

A field campaign was organized and carried out in and around Tsukuba city, Ibaraki
Prefecture, for three weeks in the summer of 1992, in order to obtain necessary data sets to study
scale issues in hydrology and boundary layer meteorology. Observations and measurements made r
during the campaign include (i) energy and radiation balance components, soil moisture, and
vegetation status data at one or more of the six stations chosen for their different surface covers,
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(ii) atmospheric profilings by means of a tethered balloon, radiosondes, and a lider, and (iii)
remote sensing of the surface by several different sensors aboard different satellite platforms such
as NOAA/AVHRR, Landsat/TM, Landsat/MSS, VISSR/GMS, SPOT-2/HRV, MOS-1b/MESSR,
MOS-1b/VTIR, MOS-1b/MSR, and ERS-1/AM], and also by a SAR instrument on an airplane.
Some of the initial findings from the data sets obtained frorh the experiment are presented.

Key words : large scale experiment, ABL, land-atmoshpere interaction, remote sensing
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516km X 16km DMK TH 5 (Fig. 1), iM%

AL

MR Tower é_;*

()
& -

Arakawaoki
(/ Station

Fig. 1

Experimental area. Symbols A-G denote the names of surface stations (see

Table 1) ; MRI indicates the location of 200-m meteorological tower of

\

Meteorological Research Institute. Also shown in the figure are contour lines

of 20m above sea level, major roads and railway, and rivers.
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Table 1 Summary of the measurements

Type of measurements

Station name and symbol

(type of surface cover) Energy Radiation Surface Soil Others
Balance balance Temperature Moisture

ERC, U. Tsukuba A @) @) O O -ABL profiling by a tether-

(pasture) ed balloon, radiosondes,
and a Lidar
-Soil moisture measure-
ments by microwave
remote sensing

ERC, U. Tsukuba B O O O O -water potential measure-

(pine forest) ments in SVA system

Parking lot C O O. O X

U. Tsukuba

(Asphalt)

Aerological D O . O O X -ABL measurementss by

Observatory means of 200-m tower

(grass)

Public Works E X A O O

Res. Institute

(grass)

National Agr. F O O O X

Res. Center

(rice paddy field)

Public Works G A X A A -Soil moisture measure-

Res. Institute (8/14) (8/11-16) ment by microwave remote

(bare soil)

sensing

- ERC, ABL, SVA stand for Environmental Research Center, Atmospheric Boundary Layer, and Soil-Vegetation-

Atmosphere, respectively.

- Symbols O, A, and X denote continuous, partial, and no measurements, respectively during the campaign.

- Soil moisture was evaluated either volumetrically or in terms of water potential.

- Radiation balance can be evaluated from the measurements of downward longwave radiation at station D, those
of up and downward shortwave radiation at stations A, C, D, and F, and those of surface temperature at A-G or

those of upward longwave radiation at station D.
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Fig. 2 Diurnal variations of energy balance com-
ponents measured at station A in a pasture
field. Rwn is the net radiation, G the soil
heat flux, IE the latent heat flux, and H
the sensible heat flux. Rn and G were
measured by a net radiometer and by a soil
heat flux plate, while H was determined
by applying an eddy-correlation method to
the temperature and wind data measured
by a sonic anemometer-thermometer, [E
was evaluated as Rn-G-H.
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Fig. 4 Same as Fig. 2, but for station C on an
asphalt surface. R»n was measured by a net
radiometer; H was determined by applying
the profile equations (1) and (2) to the
profiles of temperature and wind speed. G
was evaluated as Rx-H by assuming the
absence of evaporation.
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Fig. 3 Same as Fig. 2, but for station B in a pine
forest. Rn was measured by a net
radiometer; H was determined by applying
an eddy-correlation method to the temper-
ature and wind data measured by a sonic
anemometer-thermometer; G was esti-
mated as 0.02X Rx; and IE was evaluated

as Rn-G-H.
800 - an
[ —e— G
&'E‘ 600 [ —0—
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[84) 5
-200 -
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Fig. 5 Same as Fig. 2, but for station D on a grass
field. Rz and G were measured by a net
radiometer and by a soil heat flux plate,
while H and IE were determined by apply-
ing the Bowen ratio method.
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Fig. 6 Same as Fig. 2, but for station F on a rice
paddy field. Rz and G were measured
respectively by a net radiometer and by a
soil heat flux plate. H was determined by
applying (1) and (2) to the temperature and
wind speed data, while the storage term in
water body S was calculated by measuring
water temperature and the depth of water.

. These values were used to calculate /E by

considering the surface energy balance.
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Fig. 7 An example of the potential temperature
profile in the lower part of the atmospheric
boundary layer. Closed circles represent -
the points used in the application of (1) to
derive regional value of H. The least
squares regression line fitted to these
points is also shown in the figure.
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Fig. 8 An example of the profiles of potential temperature (indicated as solid line in
the left box), humidity (dashed line in the left box), wind speed (solid line in
the right box), and wind direction (dashed line in the right box), as measured
by a radiosonde released at 1218 JST on Aug. 17, 1992.
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