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Abstract

Simultaneous measurements of vertical profiles of wind, temperature and humidity
were carried out with various techniques at Tsukuba from November, 1988 to October, 1989.
The techniques used in the comparisons were the rawinsonde, omega sonde, wind profiler,
Doppler radar, Doppler sodar, tethered balloon and in situ sensors installed on a 200m
observational tower.

This report is composed of two parts. In part 1, the method of the comparison, the
outline of the instruments, the characteristics of the instruments and the results of the
comparisons are discussed. In part 2, the data used in the comparisons are presented.

The difference of wind speeds measured by the rawin sonde and the omega sonde
were 1-1.5, 1.5-2, and 2.1-2.Tm/s at altitudes 500, 11000- 13500 and 20000- 29500m,
respectively. The differences of the wind directions were less than 2 degrees for the layer
from 8000 to 14000m in which the wind speed was pretty high. For layers lower than 2000m
and higher than 22500m, however, the difference of the wind direction was as large as 10-20
degrees because the average wind speed was weaker than 10m/s in these layers. The
temperatures measured by the two instrumenté were in good agreement. The correlation
coefficients were 0.99 for 500, 1000, 1500, 2000 and 3000 seconds after the launch of the
sondes, and 0.98 for 4000 seconds. The humidities measured by the two instruments were
also in good agreement. The correlation coefficients were 0.96-0.99 for 500, 1000, and 1500
seconds after the launch. However, there were biases immediately after the sonde passed
through a precipitation layer and during its passage through a layer of low humidity, that is
below 20%.

The differences of the wind speed measured by the rawinsonde and the wind profiler
were 1-1.6m/s for 750 to 6000m, which are almost identical with the differences between
the rawinsonde and the omega sonde (1-1.3m/s) for the same layer. The difference of the
wind direction was 7-15 degrees below 2000m in which the mean wind speed was smaller
than 10m/s. From 3000 to 6000m, the difference decreased by as much as 4-5 degrees
because of less fluctuation of wind in the layer. The value of the difference is almost equal
to that between the rawinsonde and the omega sonde.

The difference of fhe wind speed measured by the wind profiler and the Doppler

radar was smaller than £ 1 and 1-2m/s at altitudes of 2900 and 4000m, respectively. The

__3_
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difference of the wind direction was smaller than £ 10 and £ 5 degrees at altitudes 2900
and 4000m, respectively. The correlation coefficient of the wind speed was 0.9.

The correlation coefficients of the wind speed measured by the tethered balloon and
the Doppler sodar were 0.44, 0.80, 0.87, 0.79, 0.75 and 0.71 at 50, 100, 150, 200, 250 and
300m, respectively. The mean difference of the wind direction was 35 degrees at 50m and

20-29 degrees at other altitudes.
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KRR RE—ER

Ny 2750 PREGROWELEDOIFE (MBRFBEAK YR 7EE, 1978)
Development of Monitoring Techniques for Global Background Air Pollution (MRI
Speéial Research Group on Global Atmospheric Pollution, 1978)

EBE KL O HIR A BN I i BCRRE D FHAL BT e (bR AILBZEES, 1979)
Investigation of Ground Movement and Geothermal State of Main Active Volcanoes
in Japan (Seismology and Volcanology Research Division, 1979)

P REFEMTCH R SN REBENASE R TEFES - Bzl - A% &
- fE #1979

On the Meteorological Tower and Its Observational System at Tsukuba Science City
(T. Hanafusa, T. Fujitani, N. Banno and H. Uozu, 1979)
MBEHEEREN v 27 A OBF (WEAILPFZERE, 1980)

Permannt Ocean- Bottom Seismograph Observation System (Seismology and
Volcanology Research Division, 1980)

AN S EEAKER—A400m (i2500m) ¥ & 1000mP%E—— (1934-19434F & 0F1954-
19804 (¥BFEWFZEHS, 1981)

Horizontal Distribution of Temperature in 400 m (or 500 m) and 1000 m Depth in
Sea South of Honshu, Japan and Western-North Pacific Ocean from 1934 to 1943
and from 1954 to 1980 (Oceanographical Research, 1981)

BB A Y v OB 27 A B KERS B L ORI B HOBH (FRERYE R,
1982) |

Observations of the Atmospheric Constituents Related to the Stratospheric Ozone
Depletion and the Ultraviolet Radiation (Upper Atmosphere Physics Research
Division, 1982) |

s3MmAE OIS GHEKILFITS, 1989)

Strong-Motion Seismograph Model 83 for the Japan Meteorological Agency Network
(Seismology and Volcanology Research Division, 1983)

KKFPE BT HEH OMBBRLCET 5 (WEIZIRT, 1980

The Study of Melting of Snowflakes in the Atmosphere (Physical Meteorology
Research Division, 1984)

TR ST B0 2 B KB (iR K ILPFYER - ¥mIFpTsess, 1984)
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KR EFILHRE  $335 1994

Bottom Pressure Observation South off Omaezaki, Central Honshu (Seismology and
Volcanology Research Division and Oceanographical Research Division, 1984)
AAMHEOBEREDHET (FHRPIFEES, 1984)

Statistics on Cyclones around Japan (Forecast Research Division, 1984)

R & RRTG R E ORI BT 298 OGRS PIZEE, 198D

Observations and Numerical Experiments on Local Circulation and Medium-Range

‘Transport of Air Pollutions (Applied Meteorology Research Division, 1984)

KUTEBERIRC BT 29158 G ILpFZEEs, 1980

Investigation on the Techniques for Volcanic Activity Surveillance (Seismology and
Volcanology Research Division, 1984)

KEM R AKRAEERET V-1 (MRI-GCM-1) (TF#HIIFEEL, 1984

A Description of the MRI Atmospheric General Circulation Model (The MRI;GCM—
1) (Forecast Reserach Division, 1984)
BROMEDOLE(L L BENCE T 2 PE—HRT916D0—4£—— (HEBFAES, 1985)

A Study on the Changes of Three-Dimensional Structure and the Movement Speed
of the Typhoon through Its Life Time (Typhoon Research Division, 1985)
POR#ES € 5 v MRI & MRI- T OB HEHR—t B RRE— BIERR,
1985)

An Intercomparison Study between the Wave Models MRI and MRI- I—A

Compilation of Results (Oceanographical Research Division, 1985)

MR T ANCE T 5 R X O EARIVZE CliE K ILIPTFEES, 1985)

Study on Earthquake Prediction by Geophysical Method (Seismology and Volcanology
Research Division, 1985)

ek B AP KERER (TR, 1986)

Maps of Monthly Mean Surface Temperature Anomalies over the Northern
Hemisphere for 1891-1981 (Forecast Research Division, 1986)

PREAROME (GRWENER - KEHEFRL - FTHRWIER - BB,

1986)

Studies of the Middle Atmosphere (Upper Atmosphere Physics Research Division,
Meteorological Satellite Research Division, Forecast Research Division, MRI and the
Magnetic Observatory, 1986)

Fo77-V-XRIDRE - WEOWR (KEMHEEPER - SRITIEH - FERIET
- ERREBRIEH - WIS, 1986)
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Studies on Meteorological and‘ Sea Surface Phenomena by Doppler Radar
(Meteorological Satellite Research Division, Typhoon Research Division, Forecast
Research Division, Applied Meteorology Research Division and Oceanographical
Research Division, 1986)

#2058 KEWRIRTEEAZIATR TSV (MRI-GCM-1) X 5124Ef 0% % (FHRIT%E
&, 1986)
Mean Statistics of the Tropospheric MRI-GCM- 1 based on 12-year Integration
(Forecast Research Division, 1986)

#H21%5  FHETETEE1983-1986 (BBHEPELE, 1987
Multi-Directional Cosmic Ray Meson Intensity 1983-1986 (Upper Atmosphere Physics
Research Division, 1987)

$22%5 WIEKEEE [0Tbb]) EHOEKEMET — 21 b &5 BEAIFBOBITCEE T 5
% GhEAILBFFEIR, 1987
Study on Analyses of Volcanic Eruptions based on Eruption Cloud Image Data
obtained by the Geostationary Meteorological Satellite (GMS) (Seismology and
Volcanology Research Division, 1987)

88235 Ak — v 7R (BRIEERE - EERETT, 1988)
Marine Climatological Atlas of the Sea of Okhotsk (Y. Shinohara and N. Shikama,

1988)
F245 WHAERE 7TV ERAVICRORDRFTICH T 2K FHEOIGEXRER (i,
1989)

Response Experiment of Pacific Ocean to Anomalous Wind Stress with Ocean
General Circulation Model (Oceanographical Research Division, 1989)

255 KERC KT HEHEHEROFHTHSM GBI, 1989

Seasonal Mean Distribution of Sea Properties in the Pacific (Oceanographical Research

Division, 1989)

$26% HWEMABEDOT — x<— 2 GHERKIUPZE, 1990
Database of Earthquake Precursors (Seismology and Volcanology Research Division,
1990)

H2TE  WEMTC BT SHBRHOREK Y A 7 A DR (BRBIZEES, 1991
Characteristics of Precipitation Systems during the Baiu Season in the Okinawa Area

(Typhoon Research Division, 1991)
288 KEWTeRT - TR CHREINCIFRKEsF L G8)lIooH - AEEREE, 1991
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Description of a Nonhydrostatic Model Developed at the Forecast Research
Department of the MRI (M. Ikawa and K. Saito, 1991)

EDO BB T 5 R AR (KRR - WEKKWRER - ISHXEIRES - <
SME - Bl AT APSEE - GEPIZEE, 1992)

A Synthetic Study on Cloud-Radiation Processes (Climate Research Department,
Physical Meteorology Research Department, Appiled Meteorology Research
Department, Meteorological Satellite and Observation System Research Depaetment
and Typhoon Research Department, 1992)

KRR EWEE - R E D=2 F - FTHRBCBIT A% (ZLIES - BHEEE - HF
7# - IEZER, 1992)

Studies of Energy Exchange Processes between the Ocean- Ground Surface and
Atmosphere (M. Mikami, M. Endoh, H. Niino and K. Yamazaki, 1992)

Bk B O HBRE D S &z HARDOEHHER —30FEM O H K EERHC & D #i—

(BKILZET, 1993)

Seasonal Transition in Japan, as Revealed by Appearance Frequency of Precipitating

- Days—Statistics of Daily Precipitation Data During 30 Years——(T. Akiyama,
1993)

B MR T A B3 5 BB sE CGBERAKILBIZERS, 1994)

Observational Study on the Prediction of Disastrous Intraplate Earthquakes

(Seismology and Volcanology Research Depaetment, 1994)
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