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The Arctic Weather Satellite Mission

▶ ESA mission built by OHB Sweden and AAC
Omnisys

▶ Prototype for the future European
meteorological constellation EPS-Sterna

▶ Comparable capabilities to MWS on
MetOp-SG and ATMS on JPSS

▶ Constellation will improve global numerical
weather prediction and provide nowcasting in
high latitudes

▶ Calibration target developed within the IAP
▶ Launched in August 2024 Credit: AAC Omnisys

The AWS radiometer

▶ Crosstrack scanning radiometer
▶ 19 channels across the 54, 89, 183 and

325 GHz bands
▶ 325 GHz is a novel addition compared

to other microwave sounders
▶ Four feedhorns in splitblock feedcluster

directly illuminating scanning reflector
▶ Simulations performed using both

Physical Optics (PO) and Method of
Moments (MoM) in Ticra Tools
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Simulations of brightness temperature for AWS channels and different reflectivities

·
Simulation made with ARTS, the atmospheric radiative transfer simulator. Eriksson et al. 2011

Farfield Performance

▶ Beams are offset from boresight of
scanning reflector

▶ Beams rotate around boresight as a
function of scan angle

▶ For combined data products each
measurement needs to be
geolocated

▶ Asymmetric beam shape due to
off-axis geometry

▶ Spillover changes with scan angle
for each frequency

▶ Simulating several scan angles
crucial for accurate performance
assessment

AWS antenna pattern

Antenna temperature simulations

▶ Motivation: Compare AWS antenna pattern with a perfect Gaussian beam, to
understand the impact of side-lobes in temperature bias

Simulation steps
▶ Simulations of AWS antenna patterns in Ticra tools
▶ Project antenna pattern over Earth according to satellite geolocation
▶ Create Earth scene
▶ Convolve antenna pattern with Earth scene to calculate antenna temperature
▶ Compare with the antenna temperature for an ideal gaussian beam

Earth projection and Gaussian beam comparison

Antenna temperature difference between
AWS and Gaussian antenna pattern

▶ Horizontal scenario
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▶ Simple Earth scenario

Comparison with AWS operational data

▶ Operational data of AWS scanning through a coastline compared to the
simulated antenna pattern scan

Conclusions

▶ Antenna temperature simulations show small differences (0.5%) between the
AWS and a Gaussian antenna pattern at distances greater than 100 km from
the coastline. Closer to the coast, the full antenna pattern may be necessary
for accurate corrections.

▶ Simulations of coastline scanning shows good agreement with AWS operational
data, demonstrating that the expected antenna beamwidth matches observed
values.

▶ Outlook: Further simulations integrating radiative transfer models
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