
For more than 40 years, Ball Aerospace has designed and built innovative 
space systems that collect critical data to improve our understanding of the 
environment. We are working to increase our knowledge of atmospheric 
dynamics by providing high quality atmospheric profile measurements from 
orbital, aircraft, balloon and surface platforms. Optical Autocovariance Wind Lidar 
(OAWL) provides aerosol and wind profiles, used to improve understanding of 
weather, water and energy cycles and climate processes and variability.

OAWL
Optical Autocovariance Wind Lidar



Overview
OAWL systems measure vertically resolved wind and 
aerosol profiles. In addition, while on-orbit, OAWL can 
provide profiles with regular horizontal distribution over the 
globe, most importantly over data-denied areas such as 
oceans and the Southern Hemispheres where land-based 
radiosonde observations are sparse.
Concurrent wind and aerosol measurements from OAWL 
systems enable:
• Breakthroughs in weather prediction and understanding
• Studies of the genesis and lifecycle of tropical cyclones
• Improved understanding of the impact of winds and 

aerosols on cloud formation
• Studies of long-range aerosol transport impact on global 

energy/water cycles

Our Role
As mission partners for atmospheric research and 
operational weather, Ball Aerospace develops cutting-edge 
space-based lidar technology for scientific, tactical and 
commercial applications. We have a proven track record 
of delivering space-based lidar systems that go beyond 
expectations in terms of accuracy, lifespan and scientific 
impact. Our Doppler lidar technology builds on this heritage 
to provide global atmospheric wind data for actionable 
environmental intelligence. It also offers scientists and 
weather forecasters a simpler, more cost-effective path to 
global wind profile observations, resulting in more accurate 
weather forecasting. 
Ball has invested internal research and development funds 
for wind lidar technology development and multiple mission 
architecture studies, including the architecture proposed 
for the ATHENA-OAWL Earth Venture Instrument mission 
(rated selectable). Together with grant funding from NASA 
and DARPA, we have designed, built and validated multiple 
patented versions of the OAWL system including:
• The ATHENA-OAWL Green-OAWL (GrOAWL) Airborne 

Demonstrator, which flew on the NASA WB-57 jet 
• The High Spectral Resolution Lidar (HSRL) for Aerosols, 

Winds, and Clouds using OAWL (HAWC-OAWL) 
• The balloon-borne StratOAWL 
• The “Nested-OAWL” demonstrator, providing both 

aerosol and molecular winds for full tropospheric and 
lower stratospheric wind profiling in a single compact 
receiver.
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Quick Facts
•	 3D	winds	are	one	of	greatest	observation	gaps	in	
weather	forecasting	

•	 OAWL	leverages	heritage	technologies	from	
the	CALIPSO	mission	(>15	years	on	orbit),	for	
which	Ball	built	the	mission’s	lidar	instrument,	
and	from	airborne	OAWL	demonstrations.	It	also	
builds	on	the	success	of	the	European	Space	
Agency’s	Aeolus	mission	in	providing	wind	data	
to	operational	weather	communities.

•	 Benefits	of	the	OAWL	technology	approach	
include:

	 -	 Flexible	design	parameters	to	address	specific	
		 mission	objectives	–	full	tropospheric	wind	
		 profiles,	aerosol	properties	or	cloud	
		 convective	processes		

	 -	 Relaxed	laser	frequency	stability	requirements
	 -	 Relaxed	telescope	wavefront	quality	and	
		 alignment	requirements
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