7.16 JAPANESE OCEAN FLUX DATA SETSWITH USE OF REMOTE SENSING
OBSERVATIONS(J-OFURO)

Masahisa Kubota 1*, Kaoru Ichikawa?),Naoto |wasaka 3),
Shoichi Kizu 4, Masanori Konda 5), and Kunio Kutsuwada )
1) Tokai University ,2Kyushu University,3) Tokyo University of Mercantile Marine
4) Tohoku University, 5 Kyoto University

1. Introduction

Ocean actively changes heat, water and momentum with

atmosphere through the ocean surface. The exchanged
heat, water and momentum are transported by genera
ocean and atmospheric circulation on the globe. Since
the exchanging and transporting processes are essential
components for global climate, estimates of those fluxes
between atmosphere and ocean is quite important for
understanding a mechanism of global climate. However,
it is difficult to globally estimate those fluxes by using
in situ observation data such as ship and buoy data
because in situ data are extremely sparse in time and
space. However, we can globally obtain homogeneous
data with high resolution using analysis and satellite
data. Therefore, it is concluded that analysis and satellite
data are suitable for obtaining global distribution of
fluxes between ocean and atmosphere.

Recently we constructed ocean surface flux data sets by
mainly using satellite data. The name of the data set is
Japanese Ocean Flux data sets with Use of Remote
sensing Observations (JFOFURO). The data sets includes
shortwave radiation flux, longwave radiation flux, latent
heat flux, sensible heat flux, momentum flux, surface air
temperature, sea surface dynamic topography and surface
geostrophic currents. Here, we introduce heat and
momentum flux data sets included in  JOFURO
(http://dtsv.scc.u-tokai.ac.jp). The radiation data sets
cover the region of the eastern Indian Ocean and the
Western and Central Pacific Ocean between 60°N and
60°S, 80°E and 160°W depending on the coverage of
Japanese Geostationary Meteorological Satellite(GMS).
However, other data sets basically cover the whole
globe. The spatid and temporal resolutions are
basically 1° by 1° and 1 month, respectively.
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2. Shortwave Radiation Flux

Geographical area: 60N - 60S, 80E - 160W

Time period: Mar.1987 - Sep.1998

Grid: (space/time):0.25° x 0.25 °, monthly

Variables: solar radiation at the sea surface

Data sourcess GMS/VISSR, SSM/I, NOAA/AVHRR,
TOMS

Correction applied: Long-term degradation of the
VISSR visible channel is corrected

Comments: Based on comparison with routine ground
measurements of insolation, mostly in Japan and

Austradlia, the dtatistical errors of dailly and

monthly mean insolation values are estimated t o

be less than 20% and 10%, respectively.

3.Longwave Radiation Flux

Geographical area: 80E-160W, 60S-60N

Time period:
October 1992 through September 1993

Grid: (space/time):
1.0° x1.0°, monthly

Variables: Upward and downward long wave radiation
fluxes at sea surface

Formulae used:
The narrow band model, proposed by Goody
(1964), is used to compute the emission and
absorption of the amosphere. The H,0

rotation band, the H,O continuum, the CO, 15
micro-meter band and the H,O 6.3 micro-meter

are included in the radiation model. The
parameters in the model are given by Rogers and
Walshaw (1966), Goldman and Kyle (1968)
and Roberts et a. (1976). Spectra rang is 0-
2200 cmrl. The spectra band is divided into 23
narrow bands for the radiation computation.
Upward long wave radiation is computed
following the black body theory with the
emissivity of sea surface of 0.984 given by
Kondaet al. (1994).

Data sources: GMS/VISSR,COADSMCSST,BSRN,
NCEP Reanalysis



4. Turbulent Heat Flux

Geographical area:Global
Time period:1991-1995
Grid:(space/time): 1.0° X 1.0 °, Monthly
Formulae used:

(1) Specific Humidity:

Schlussel et al.(1995)
(2) Bulk formula:Kondo(1975)
(3) Sensible Heat Flux :
Kubota and Mitsumori(1997)

Data sources:DM SP/SSMI data,

NCEP SST data, COADS, ECMWF
Comments: We have compared our turbulent heat flux

datawith other data. The results are shown in

our HP( http://dtsv.scc.u-tokai.ac.jp/).

5. Momentum Flux

Geographical area: 60°N-60°S, 30°E-70°W
Time period: Sep. 16, 1996-Jun. 29, 1997 for NSCAT
Oct., 1992-May, 1996 for ERS-1
Mar., 1996-Dec. 1999 for ERS-2
Grid and Resol ution:(space/time): 1.0° x 1.0°,
daily for NSCAT
monthly and 10-day for ERS-1& 2
Variables: Zonal and meridional components of wind and
wind-stress vectors
Formulae used: Bulk formula based on Large and
Pond(1981), Vector-averages using weighing
function depending upon time and space which
were proposed by Levy and Brown(1986). (See
Kutsuwada, 1998).
Data sources: PODAAC in JPL for NSCAT
IFREMER for ERS-1 & 2
Correction applied: Intercomparison with TAO buoy
winds for wind and wind-stress components
Comments:
We have made validation by intercomparison
of our products with measurements a TAO
buoys in the tropica Pacific. Results for
NSCAT and ERS-1,2 products are documented in
Kutsuwada(1998) and Kutsuwada and Kazama
(2000), respectively. Theseresults reveal that
our products have permissible reliability in the
tropical region.

References:
Goody, R. M., 1964: Atmospheric Radiation. I:
Theoreticalk Basis.  Oxford  Univ.  Press,

London, 436pp.

Goldman A. and T. G. Kyle, 1968, A comparison
between statisticdl model and line calculation

with  application to the 9.6 micro meter
ozone and the 2.7 micro meter water vapor,
J. Meteor., 12, 272-286.

Konda, M., N. Imasato, K. Nishi and T. Toda, 1994,
Measurement of the sea surface emissivity.
J. Oceanogr., 50, 17-30.

Kondo J., 1975, Air-sea bulk transfer coefficients
in diabatic conditions, Bound. -Layer Meteor.,
9, 91-112.

KubotaM. and S. Mitsumori, 1997, Sensible heat
flux estimated by using satellite data over the

North Pecific, Space Remote Sensing  of
Subtropical Ocean, C.T. Liu, Ed., Elsevier,
127-136.

Kutsuwada, K., 1998: Impact of wind/wind-stress field in
the North Pacific constructed by ADEOS
INSCAT data, J. Oceanogr ., 54, 443-456.

Kutsuwada, K. and T. Kazama, 2000: Intraseasonal
variation of surface wind in the tropical Pecific-
Indian Oceans during 1997-98 El Nifio event —
Use of satellite scatterometer data -,

Proceedings of the 5th Pacific Ocean Remote
Sensing Conference 2000, pp.244-247.

Large, W.G. and S. Pond, 1982: Sensible and latent Heat
flux measurements over theocean,J.P h y s .
Oceanogr., 12, 464-482.

Levy, G. and R. Brown, 1986: A simple, objective
analyses scheme for scatterometer data. J.
Geophys. Res., 91, 5153-5158.

Rodgers C. D. and C. D. Walshaw, 1966, The
computation of infrared cooling rate in
planetary atmospheres. Quart. J. Roy.
Meteor. Soc., 92, 67-92.

Schlussel P., L. Schanz, and G. Englisch, 1995,
Retrieval of latent heat flux and longwave
irradiance at the seasurface  from SSM/I  And
AVHRR measurements, Adv. Space Res., 16,
107-116.



