Observing the oceans
from space

Predicting curre

Blue skies, westerly winds, rain, fog?
We all like to know what the weather
holds in store. It can have a big impact on
the daily lives of farmers, aircraft pilots,
i construction workers and sailors, and
- on a whole range of activities.

- Sailors have to contend with the

.. changing mood of the oceans,

- ‘dictated by the waves, swell, and
turbulent currents. Rapidly
changing sea-state
conditions affect not only
shipping but also fish-

ing, scientific research,

coastal engineering, ™ -

. offshore operations, and o

more besides. ; —

Amajor oceanography research effort is now i
under way to enable us to forecast ocean conditions ooy
much as we do the weather. Thanks

s to the large volume of high-quality
, i . satellite data acquired chiefly by the

TOPEX/POSEIDONaltimetry satellite,
LA ; , we now have a much better
e understanding of the oceans and
— . i * ocean-atmosphere exchanges, and we
can predict patterns and movements
more accurately. Close international

that in future nobody sets sail without
first consulting their ocean bulletin,
and to bring the benefits of reliable
climate prediction to all.
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cean weather

In the atmosphere, zones of high and low pressure drive the incessant aerial ballet that dictates the
strength and direction of winds. Movements in the ocean below may be slower, but the underlying for
are the same—and forecasting these movements is also possible and useful.

Turbulent seas, turbulent atmosphere

The oceans and the atmosphere are turbulent places. 355N
Currents and winds vary in direction and intensity,

and eddies in the ocean may persist for days or 34.0°N
weeks. Eddies generate exchanges of heat with the
atmo-sphere, causing sharp temperature variations,

mixing of ocean waters, and changing environmental 32.5°N §
conditions. '

28.5°W  26.5°W  24.5°W  225°W  20.5°W  18.5°W

Areas of high and low atmospheric pressure are mirrored by hills and valleys in the
ocean surface, where eddies, perturbations, and anticyclones form, creating cold and
warm fronts.

A cyclonic eddy in the ocean

Close to shore

Where sea meets shore, a third factor affecting
exchanges between the ocean and the atmosphere
comes into play. Coastal relief shapes the tides, wave
and currents. Coastal areas are precisely where the
largest concentrations of economic and ecological
interests—and associated risks—are found. Today,
predicting drift of pollutants, building suitably
designed breakwaters and protecting the coastline are
just some of the major challenges facing operational

oceanography. ! ;
Forecasting swell helps to design breakwaters to reduce wave heights in harbours.
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Climate shaped by water and air

Humankind has always sought to identify weather
patterns for the seasons and years ahead. These
patterns—drought or heavy rains, extreme cold or
heat—shape our climate, which is strongly affected
by ocean circulation. Ocean currents transport and
distribute water from the Equator to the poles, after it
has been warmed by the Sun in the Tropics.

Ocean-atmosphere interactions



@ perational oc

Correlation between ocean fronts
and fish feeding grounds.
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motion. To understand and predict
fish stocks, we need to improve our
knowledge of the marine environme
and anticipate how it is likely to evolves:

For climate prediction

Forecasting variations in ocean circulation is essential to
predict climate patterns accurately, which can prove vital for
human activities: depending on trends identified, farmers car
decide which crops to plant and planners can locate where
strengthening or irrigation work is needed. This kind of
information takes on added importance in countries that sufi
from the extreme effects of climatic phenomena such as EI N




eanography for all
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For marine meteorology

Safety at sea is highly dependent on

weather conditions. Forecasters feed

. altimetry data into prediction models to

— aalyse their performance and improve
for§casting accuracy. Now, we are able to
assfmilate altimetry data directly into these

“7magels in real time.

35°N

¥ Sea'surface heights during the Wave heights (in metres) observed by altimetry
1997-98 El Nifio (DUACS project). during cyclone Opal (Météo-France).
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bserve, understand, predict

Observing the turbulent movements in the oceans
and the atmosphere is essential for forecasters.
Satellites provide a broad and continuous picture
that is complemented by situ data and assimilated
in prediction models.

To make prediction models as reliable as possible, we
have to assimilate a large volume of frequently updated
measurements. Consequently, it is important

to sustain satellite-based observation programmes
capable of providing global data at regular intervals
over periods of several years.
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Eddies (output from model) in August and forecast for September (CLIPPER project).

Satellite altimetry is a precious aid for observing the  satellites such as Jason give us rapid access to the
oceans. Atimetric measurements of sea surface height high-quality data needed for weather and ocean fore-
mirror what is happening from the ocean floor to the casting, and for climate prediction.

surface, allowing us to chart ocean circulation and to

determine wave heights and wind speed. Altimetry

Satellite
=t Observations

Model mm=l-  Forecasts

data that enable us to plumb the ocean depths and
e validate and calibrate satellite instruments. Large-
cbsarvations scale international programmes such as ARGOare
now taking shape to provide the widest possible
coverage of the oceans ioysitu instruments, to
complement spaceborne programmes.

‘I‘ Satellite measurements are complementedh Isytu




nternational cooperation

y 4 :
hydrography and oceanography department and on CNRS/INSU IFREMER, IRD Météo- France and SHOM

- _‘—|.—\_

-r""'.--.- o e T
ek f
i~

esign / Publisher: CNES 2000

i
e J?.;r
! i 'E-'-:':I!:l
el e
Al ;. i
il o
3 i For more information: Sources:
W, o AVISO/Altimetry: http://www-aviso.cnes.fr ACRI,CERFACS,CLS,
o AVISO\ent/flux: http:/www.meteo.fr:80/aviso/ CNES, CNRS, IFREMER,
* MERCAOR: http://www.mercator .com.fr IRD, Météo-France, NASA,

» SOAP/SOPRANEhttp://www.shom.fr/sci/cmo/cmo_tlse/activite/sopran_f.html NOAASHOM.



