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The Earth Climate Observatory (ECO) 
observation concept

Altitude ~700 km
Footprint diameter ~6000 km
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The imbalance has annual and diurnal cycles

Data: CERES SYN
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The imbalance has annual and diurnal cycles

We consider orbit 
inclinations so that 
precession gives an 
integer number of 
diurnal cycles per year

1x82° (4 cycles)
1x90° (2 cycles)

Data: CERES SYN
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Anomalies to sample
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Simulation framework
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First investigation: Lambertian reflection

Hocking et al. (2024)

12 different orbital planes
20-year simulations for each satellit

Annual global sampling error below 0.10 Wm-2

(Two-satellite constellation that has polar coverage)

‘What about anisotropy?’ 
(GEWEX workshop 2023)
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Anisotropy implementation: angular dependence 
models from ERBE

Hocking et al. (2026)
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Anisotropy only has a small impact on the annual 
global mean

Hocking et al. (2026)

12 different orbital planes
5-year simulations for each satellite

The annual global sampling error 
only changed by ~0.01 Wm-2

2x82° Earth sampling error in total 
outgoing radiation: 0.13 Wm-2



10

The angular parameter space is covered on an 
annual basis
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          Ensemble ranges of global mean angular overlap
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82° satellite orbits result in 
good sampling of the 
angular parameter space

Gristey et al. (2021)



Concluding remarks

● The Earth Climate Observatory (ECO) 
orbits are chosen to ensure good 
sampling of the Earth’s energy imbalance

● Reflected shortwave anisotropy only has 
a small impact on the global annual mean

● The 2x82° ECO constellation can achieve 
an Earth sampling error of 0.13 Wm-2
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