
(3) BIOMASS orbit control
Classical orbit control:

• Manoeuvres are performed when the spacecraft reaches the limit of the dead-band.
• The size of the interferometric baselines can vary significantly.
• Manoeuvres can be performed over any location on Earth.

BIOMASS orbit control:

• Manoeuvres are performed every 3 days (same as the orbit cycle).
• The interferometric baselines are more stable.
• Manoeuvres can be performed only over selected locations on Earth.

In particular, it is possible to select location of the orbit control manoeuvres so they are 
never performed over primary scientific areas.

(2) Observation geometry
If BIOMASS would stay always in its drifting orbit, it would take too long 
to achieve global coverage.

The solution is to perform a roll manoeuvre to observe
the adjacent areas once a full observation stack has
been acquired.

But there is a limit to the possible
incidence angle of the observations.

Thus, at the end of the observations 
with the 3 swaths, BIOMASS raises 
its orbit so that the speed of the 
longitude drift increases. 

Once the drift is enough, the 
spacecraft returns to its nominal
orbit and a new cycle begins.
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(1) Introduction
BIOMASS is a recently launched mission from the European Space Agency (ESA) that will 
measure the amount of biomass and carbon stored in the forest. BIOMASS is the first 
spacecraft equipped with a P-band synthetic aperture radar (SAR) providing the 
backscattering coefficients for each of the different linear polarizations.

By observing the same area of forest from different angles, the interferometric 
correlation between each of the acquisitions can be computed and used to derive 
accurate quantification of the biomass. Moreover, tomography methodologies applied to 
the SAR measurements provide complete information about the vertical structure of the 
forest.

BIOMASS will be operated at a slightly higher altitude than the perfect repeat cycle of 44 
orbits in 3 days. This means that the spacecraft will take a little longer than 3 days to 
perform the 44 orbits, and the Earth will have time to rotate slightly more eastwards. 
This longitude drift is leveraged to generate the necessary baselines.

(4) Simulation results

(5) Conclusions

An innovative orbit control strategy for BIOMASS has been proposed, achieving a significant improvement in relative ground-track control accuracy over a 3-day period. This approach 
reduces the variability of the interferometric baselines, thereby enhancing the scientific return of the mission. The effectiveness of this novel orbit control strategy has been 
demonstrated through simulations conducted under realistic assumptions, showcasing its potential to optimise mission performance.
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