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LEOP and commissioning summary

W EarthCARE LEOP completed 1.5 days afer launch

% 1 week later, EarthCARE encountered a safe mode due to anomalous thrust behaviour,
which was recovered the next day

Some weeks of the commissioning were dedicated to tests to investigate and identify new RCS
control parameters

Routine manoeuvres are now performed weekly, since ending an extended orbit drift phase in Sept.

Nevertheless, coordination has ensured CPR external calibration opportunities, instrument
availability for numerous validation campaigns and ground track data to campaign teams

W CPR measurement mode after 15 days, RFCO 2 August

CPR anomaly has caused 15 refuse modes to date, software update anticipated
% BBR measurement mode after 21 days, RFCO 26 July
# MSI measurement mode after 7 weeks, RFCO 26 July
W ATLID laser switch on after 8 weeks, RFCO 10 August

# Within 12 weeks, firstimage articles were published for all four instruments

% Within 16 weeks, data synergy article published

RFCO = Release for Corellative Observations
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Successful launch campaign
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CPR first images, Baiu Front,
published 27 June
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BBR first images, Med./ N. Africa,
published 5 July spxa Loesa
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EarthCARE offers a sneak peek
into Earth's energy balance
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Producing data from a few days after
switch on, data quality is good.

< 2 out of 3 monitor photodiodes, used
to monitor optics aging, have an
incorrect gain setting. Solved
operationally with modified calibration
timing.

Brightness
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MSI first Images, Rome, Kuril Islands A ¢
y J ) esa
published 24 July
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VIS-NIR-SWIR1

EarthCARE's multispectral
imager puts clouds into
context

/Producing (uncalibrated) data
shortly after 5 weeks
decontamination.

- Small update of co-registration
and pointing files.

Temperature

+ Small updates in radiometric ” 17 Juy 2024

response and solar diffuser ——

calibration files.

Imminent processor updates
expected to resolve these small
Kissues, otherwise quality is good. D
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ATLID first Images, USA, Tropical Atlantic,
published 21 August
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EarthCARE profiles
atmospheric particles in detail
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+ 4 weeks decontamination. Complex start-
up operations of cooling system, then laser
switch on.

* Producing instrument calibrated data 2-3 Thin, low cloud layer Marine aerosols
weeks later (detector checks, co-alignment AT P UM TR |1, RN T

check, spectral calibration, emission beam
defocus).

« Further commissioning activities improved
data quality with updated processor (not

instrument) settings. Clouds and aerosols measured by

- Laser energy stable, pressure release from the EarthCARE atmospheric lidar
nominal and redundant laser units fully 3 August 2024
compatible with lifetime (good margin) = il o

- Calibrations well understood, lessons thin clouds

learned from Aeolus, little operational
overhead once running.
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\) Zapped pixels from high proton irradiation %4 {eesa
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+ Launch and operation near solar max. activity.

- Abnormality usually appears after a "spike" in the channel
(possibly from high proton impact on detector).

» Currently there are 3 HP on Rayleigh, 4 HP on cross-polar
and 0 HP on Mie. Bottom left graph DCC results.

+ 1 "Colder" pixel in Mie (possible current leak in substrate),
bottom right graph DCC results. i :

- Small self-annealing effect visible in "step" decreases. e LA RSl
* More frequent dark current calibration possible with ‘TUBA'.
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ie Averaged Signal from Daylight DCC frames

Pixels with High Dark Current
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Synergy images, published 16 October

Atmospheric heating
from EarthCARE in synergy
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Warming effect
with cloud layer absorbing heat emitted from
Earth's surface and the atmosphere

Cooling effect
in cloud top layer

EarthCARE synergy

reveals power of
clouds and aerosols

Heating rates

derived from the Atmospheric Lidar,

the Cloud Profiling Radar and the Multispectral Imager
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Main issues during commissioning LKA esa
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Reaction Control System

- During first Orbit Control Manoeuvre the system reconfigured onto the redundant reaction control system,
followed by a safe mode.

- A consequence was the orbit was raised to approximately 10 km above the planned reference orbit height.
- Unexpected levels of plume impingement on the Solar Array affected thruster performance.

- Nominal thrusters now used for regular manoeuvres.
- Software update planned to manage the redundant thrusters

Orbit Scenario File vs Predicted Orbit File: Mean Semi-major Axis offset vs nominal

CPR autorestart ‘feature’ - —
15 restarts since switch on, software update anticipated March —

Orbit evolution

- “"Annoying”, but not critical
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Thank you for your
support of EarthCARE!

“"While major advances in the
understanding of cloud processes have
increased the level of confidence and
decreased the uncertainty range for the
cloud feedback by about 50%
compared to AR5, clouds remain the
largest contribution to overall
uncertainty in climate feedbacks (high
confidence).”

(IPCC, 2021)

i EarthCARE

White Dragon

“EarthCARE [..] will give us a step
change in terms of how we represent
the clouds.”

(R.Forbes, ECMWEF, in New Scientist,
“We're finally solving the puzzle of
how clouds will affect our climate”,
7-Sep-2024)
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