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Scientific Payload of HALO-(AC)³

Polar 5 

Similar remote 
sensing payload 

HALO
+ Broadband 

radiometer

Remote sensing + Dropsonde



Scientific Payload of HALO-(AC)³
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Payload differences HALO-(AC)³  vs Polar5

4

• Advanced lidar (WALES) with capability to derive 
water vapor profiles in cloud free regions

• Multi-channel (25) microwave radiometer (HAMP) 
compared to 7 high frequency channels (Polar 5) 
enable retrieval of thermodynamic state

• 35 GHz pulsed radar (HAMP) with slightly coarser 
vertical resolution as compared to FMCW system on  
(Polar 5) and similar sensitivity

• IR and polarization cameras

NAWDEX 27 Sep 2016, Andreas Walbröl, 



See Stevens et al., BAMS, 2019
A High-Altitude Long-Range Aircraft Configured as a Cloud 
Observatory: The NARVAL Expeditions
https://journals.ametsoc.org/view/journals/bams/100/6/bams-
d-18-0198.1.xml

Examples of Measurements

Vertical view

Horizontal view

+ passive radiometer = integrated view

AFLUX
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https://journals.ametsoc.org/view/journals/bams/100/6/bams-d-18-0198.1.xml


Mission Aims for HALO

HALO = Remote sensing + Dropsonde

Only in high altitude: above/below cirrus

Provide a data set for: (A) detailed characterization of case studies
(B) evaluation of numerical models + model experiments
(C) evaluation of satellite products

Data to be expected:

 Data missing = in situ  Polar 5/6 + ATR-42 + FAAM

Primarily measured quantities Derived quantities!!!!
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Mission Aims for HALO

Objectives Details Instruments Priority

Lagrangian sampling WAI along trajectory all 1

across trajectory all 1

Lagrangian sampling CAO along trajectory all 2

across trajectory all 2

Cirrus remote sensing below/above cirrus all 2

Large scale divergence Drop sondes 1

Atmospheric rivers all 2

Polar Low all 3

Surface/Sea ice (cloud free) cloud-free conditions solar & IR imager 3

To be discussed during the workshop
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Examples from Dry Run

Drop Sonde

Flight planning:  identification of area of interest (4 day in advance)
 lagrangian perspective
 close collaboration with modelling demands
 search link to Polar 5/6
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Sufficient preparation time needed



Examples from Dry Run

3 Flights on 3 consecutive days: maximize lagrangian perspective

- intense planning and operational effort  how to organize our self?
- sampling strategy  identify best flight pattern to make flights comparable?!

18. April 19. April 20. April
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Activities parallel to HALO-(AC)³ - Kiruna

Other activities

ISLAS – ATR-42 10 March - 30 March 2022  (or 1week later)

ACAO – FAAM 146 07 March - 01 April 2022

MC² – INCAS King Air 09 March - 01 April 2022

© Claude Delhaye / Safire / CNRS Photothèque Photograph courtesy of Adrian Court
Robert David
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Activities parallel to HALO-(AC)³ - Kiruna
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Activities parallel to HALO-(AC)³ - Kiruna
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Activities parallel to HALO-(AC)³ - Kiruna

13



Web-Tools for HALO-(AC)³



Activities parallel to HALO-(AC)³ - Kiruna
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Activities parallel to HALO-(AC)³ - Kiruna
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Activities parallel to HALO-(AC)³ - Kiruna
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MC2 2022
Robert David, Tim Carlsen, Franziska Hellmuth, Britta Schaefer, Astrid Bragstad Gjelsvik, Stefan Hofer, 

TRUDE STORELVMO



1) Ice-nucleating particles  

2) Improve precipitation estimates from radar in Arctic

3) Cirrus cloud property retrievals - In situ comparison

4) Cloud phase distribution

Scientific Objectives Measurement capabilities

1) Offline ice-nucleating particles (portable)

- Coriolis impinger for high resolution (200 L/min) 

- PM10 filters for continuous monitoring (38 L/min)

3) Alomar Observatory, Andenes, NO

- Tropospheric Lidar 

- Micro rain radar

- All-sky camera

- HaloCam and potentially, Polarization Cam (U. Leipzig)

4) INCAS King Air for co-located flights

- 2000 km range 

- SPEC Hawkeye

- Holographic cloud probe (UiO/AS) or DMT CAPS

2) Precipitation Measurements, Andenes, NO

- Multi Angle Snowfall Camera (U. of Utah) 

- Precipitation Imaging Package (U. of Utah)

- Micro rain radar? (UiB)

1.

3

.

Activities parallel to HALO-(AC)³ - Kiruna
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Flight patterns

1) Lagrangian Spiral descent over MRR (particle model)

2) Sawtooth (CGCs, SIP, cirrus)

3) Horizontal and stacked ladders (phase distribution, cirrus)

Approximate Flight Area

4.

Activities parallel to HALO-(AC)³ - Kiruna
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Questions?




