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I ntroduction

Just a few decades ago, almost all ocean wind measurementf@anmeerchant ships.
However, the quality and geographical distribution of these wind tsepaare uneven.
The quality of historical wind-stress have been well investigéteg., Cardone et al.,
1990; Trenberth, et al, 1990; Kent et al., 1999]. Today, operational numegather
prediction (NWP) also gives us wind information, but NWP depends on s)adeich
are limited by our knowledge of the physical processes and thiataMy of data.
Spacebased sensors have been shown to provide superior high wavenumbercimigd for
of global oceans [Liu et al.,1998]. The European Remote Sensing aR8ies have
provided over ten years of ocean surface wind vectors [e.g. Quitfeal.,e200].
Considerable amount of science application have made use of the &lmogtars of
data from QuikSCAT at much higher spatial and temporal resolutseesLiu 2002 for a
review]. The Special Sensor Microwave/ Imager (SSMI) have be@peration since
1978, but only wind speeds are retrieved from the radiance. The S8Mspeeds have
been combined with other directional information to provide fourteensyafapcean
surface wind vectors, whose application in forcing the ocean havedeseonstrated
[e.g., Busalacchi et al., 1990; Liu et al.,1996]. This paper intends toirexd@he long-
term and low-frequency variability of the ocean surface wialiHderived from these
spacebased sensors .

Long-term Trend

Sato et al. [2002] found long term trends in ocean Ekman heat trangpert dy ERS
wind vectors over major oceanic regions. The results imply &emézg the zonal
component of wind stress. There were no collaborative evidence from other vérahdat
this trend were shown. We were able to find two clusters of buaytdavalidate such
trends. The first one is composed of C-MAN buoys of the Nationa Baby Center in
thecentral andwestern pacific between 6-12°N. The other are thedlrépmosphere
and Ocean (TAO) buoys in the eastern Pacific between 5°N andFgS1 shows that
observations from ERS scatterometers agree with both SSMI andlataoin showing a
decreasing easterly component and speed in the monthly data andtetfamnual
anomalies. The trend is particularly clearl between 1992 and 1997tr8ndk have not
been clearly duplicated from other satellite data sets. mde comprehensive
examination of the long-term variability of spacebased vector \wiedsurements is
needed.

L ow-frequency Variability



In this study, the annual mean, the seasonal cycle, the interaamarablies, and the
long-term trends of the three sets of pacebased data (from@RESCAT, and SSMI)
are examined and compared with those derived from data measunedrad buoys and
from the reanalyses of numerical weather prediction centers. Thenageagl relations
and relation with other pertinent environmental parameters will also be adidcuss
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Fig. 1 Tinme-series conparison of the 30-days nmean zonal w nd stress
and wi nd speed and their interannual anomalies in two regions
nmeasured by noored buoys, the ERS scatteronmeters, and derved from
SSM .



