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Mission Concept

The High-altitude Aerosols, Water vapour and Clouds (HAWC) Initiative is an observing 
system, that is being developed by the Canadian Space Agency, as a contribution to NASA 
Atmosphere Observing System (AOS), to provide co-located global measurements of 
aerosols, water vapour, and thin ice clouds in the Upper Troposphere and Lower 
Stratosphere  (UTLS).
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40+ Tornadoes

The HAWC instrument are designed to operate in synergy with one another by observing 
the same volume of air at near the same time.

Measurement Synergies

11 bands in the 610 - 1560 nm wavelength range with 0.25 km 
vertical resolution, 200 km swath

1362.00 – 1368.32 nm wavelength range with 0.5-1.0 km vertical 
resolution, 63 km swath

8 bands in the 4 - 73 µm wavelength range with 1 km resolution, 
100 km swath

Aerosol Limb Imager

Spatial Heterodyne Observation of Water

Thin Ice Cloud and Far Infrared Emissions

HAWC includes three innovative Canadian instruments:  TICFIRE on NASA AOS-
Sky and ALI and SHOW on a separate Canadian satellite HAWCsat

Aerosol extinction, effective radius, cloud top altitude

Vertical profiles of water vapor

Longwave spectral radiances, cloud optical depth, ice particle 
size and shape

ALI

TICFIRE

SHOW

Instruments and measurements

HAWC includes a comprehensive S&A suite of pre-launch and post-launch activities 
including a Grants and Contributions program, sub-orbital campaigns, model 
development and HQP training.  PONEX (POlar Night EXperiment) – co-funded by CSA 
HAWC, NRC and ESA - is the first Polar Winter-centric sub-orbital campaign that will 
take place in the High Canadian Arctic in January 2026.  

Aircraft instrumentation:

Far-Infrared radiometer FIRR-2 & aerosol 

limb profiler ALI

Radars: X, W, Ka-band 

Elastic cloud lidar (355 nm)

HiSRAMS (microwave sounder for T and RH)

Aerosol Mass Spectrometer 

Aerosol size spectrometers, INP, CCN

Trace gases (O3, NOx/y, SO2, CO2, CO, H2O) 

Cloud microphysical instrumentation

Science and Applications (S&A)

In order to implement HAWC, CSA will work in close partnership with NASA, the Canadian 
industry, Environment and Climate Change Canada, National Research Council of Canada 
and a consortium of 14 Canadian Universities.

Partnerships

The HAWC team is currently working with industry on finalizing its spacecraft mission 
concept and requirements and an alternate ALI instrument design concept. Separate 
contracts with industry are also in progress and planned to advance the SHOW and 
TICFIRE instrument technologies and continue planning for future phases. 
The HAWC team is also preparing the funding mechanisms to support Canadian scientist 
participation in PONEX.

Ongoing Activities
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Januray-February 2026 (Inuvik, Canada)
• Preparatory phase for AOS-HAWC
• Cal/Val of EarthCare obs via satellite under-flights during

post-launch phase
o Validation of cloud and aerosol retrival algorithms
o Assessment of calculated boreadband radiative flux profiles 

and radiative closure assessment program

W
H

A
FF

FE
R

S

Januray-February 2025 (Ottawa, Canada)
• Forward modelling
• Retrieval Assessments
• Snow and Ice Surface Emissivity
o Evaluate theoretical models of snow and ice surface emissivity
o Provide ground-truth data for airborne (FIRR-2) and satellite 

measurements (PREFIRE), prepare for FORUM
o Investigate temperature dependence and its implications for 

TOA (top-of-atmosphere) sensing

EC
A

LO
T

October-November 2024 (Ottawa, Canada)
• Cal/Val of EarthCare observations via satellite under-

flights during post-launch phase
• Lessons learned  will enhance the EarthCARE cal/val 

component of the PONEX campaign
o Orbit & validation tools, data formatting, validation gaps, etc.

Links to Other Missions
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