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SMOS in orbit. Credit: ESA/AOES Medialab

ESA's SMOS satellite has clocked up more than one billion kilometres
orbiting Earth to improve our understanding of our planet's water cycle.
Marking its fifth birthday, all the data collected over land and ocean
have been drawn together to show how moisture in the soil and salinity
in the ocean change over the year.

The Earth Explorer SMOS mission was launched on 2 November 2009
from Plesetsk in Russia.
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Carrying a novel sensor, it captures images of 'brightness temperature'.
These images correspond to microwave radiation emitted from Earth's
surface and can be related to soil moisture and ocean salinity – two key
variables in Earth's water cycle.

The animation above uses five years of SMOS data to show how, on
average, moisture in the soil changes with the seasons around the world.

It illustrates how change is more pronounced at higher latitudes, but
monsoon dynamics in the Indian subcontinent are also clearly visible.
The 'Sahel transition' region in Africa is well depicted and seasonal
flooding in regions such as La Plata in Argentina and the Orinoco Basin
in Veneuzela can also be seen.

Over oceans, measurements from SMOS, the longest continuous record
from space, show monthly differences in sea-surface salinity with
respect to the average salinity – and show large deviations in the tropical
Pacific Ocean and in the Indian Ocean.

This is linked to the occurrence of La Niña, which is associated with
cooler than normal sea-surface temperatures in the eastern Pacific, and
the Indian Ocean Dipole, which describes sea-surface temperature
differences between the eastern and western equatorial Indian Ocean.

While these results are of interest to understanding aspects of the water
cycle, information from SMOS is being used for a number of practical
applications.

In fact, 18 TB of SMOS data are distributed every year, of which around
13 TB are used by scientists and around 5 TB for near-realtime
applications by operational users.

For example, integrating these accurate near-realtime observations into

2/3

https://phys.org/tags/water+cycle/
https://phys.org/tags/water+cycle/


 

the European Centre for Medium-Range Weather Forecasts' (ECMWF)
system is helping to improve air temperature and humidity forecasts near
the surface. In addition, the inclusion of SMOS observations are helping
to improve the prediction of rain.

This is particularly true for the southern hemisphere, where the number
of conventional in situ observations is comparably low. In fact, ECMWF
is processing and quality-controlling SMOS data operationally to realise
some 600 images every day, totalling more than one million figures since
the satellite was launched.

Applications include forecasting river runoff, monitoring drought and
forecasting crop yield. Again, the novel satellite measurements are most
beneficial over regions lacking dense on-ground observation networks.
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