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https://aos.gsfc.nasa.gov

https://aos.gsfc.nasa.gov/accp/
https://aos.gsfc.nasa.gov/
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Outline
1. Scientific and Programmatic Basis

2. AOS Science

3. The AOS Constellation

4. The AOS Sub-orbital component

5. Applications for the Benefit of Society 

6. Modeling and Data Assimilation

7. Open-Source Science at NASA

8. Summary
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Other AOS-related AGU Presentations: 
https://tinyurl.com/3dkr7393

https://tinyurl.com/3dkr7393


Available from http://sites.nationalacademies.org/DEPS/ESAS2017
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v The 2017 Decadal Survey recommended a new program element called 
Designated Observables with cost-caped missions to provide 
measurements essential to a comprehensive collection of Earth Science 
questions. 

v AOS (formerly ACCP) combines 2 Designated Observables

Observable 
Priorities

Desired 
Observables

Scientific and Programmatic Basis

Clouds, Convection, and 
Precipitation

Coupled cloud-precipitation state and 
dynamics for monitoring global 
hydrological cycle and understanding 
contributing processes including cloud 
feedback

Radar(s), with Doppler, with multi-
frequency passive microwave and sub-
mm radiometer

Aerosols

Aerosol properties, aerosol 
vertical profiles, and cloud
properties to understand their 
effects on climate and air quality

Backscatter lidar and multi-
channel, multi-angle imaging 
polarimeter



High Cloud 
Feedback2

Aerosol Attribution
& Air Quality5

Convective 
Storm Systems3

Aerosol Processing, 
Removal & 
Redistribution

6Low Cloud 
Feedback1

Aerosol Absorption,
Direct & Indirect
Effects on Radiation

87

Cold Cloud & 
Precipitation
Processes
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AOS Science Objectives
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The AOS Constellation
• Mission and science objectives are defined at 

the constellation level

• Polar orbit essential for meeting almost all 
objectives

• Inclined orbit targets important processes tied to 
sub-daily variability

• Suborbital component addresses science not 
achievable from space

• Applications explore how the AOS synergistic 
measurements can best benefit public health, 
weather and climate predictions.
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One Observing System 
Two Synergistic Segments
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Partner Instrument Science it Addresses Status

CSA

TICFIRE Links of aerosol and cloud 
microphysics to radiation

On 
AOS-P

ALI Aerosol transport to UTLS

Under 
Study

SHOW Moistening of the UTLS

Wide Swath 
Doppler Ku Radar

Precipitation context for 
measurements of convection

CNES Pair of mw 
radiometers

Information on short time 
scale convective processes
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Extremely Valuable
International Contributions

One Observing System 
Two Synergistic Segments
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The 5 First-Evers of AOS
1. Global Observations of Vertical Motion

2. Global Profiles of Aerosol Properties (absorption, 
type, size, number)

3. Co-located Dynamics, Cloud AND Precipitation 
Microphysics and Aerosol Characteristics

4. Evolution of Cloud and Aerosol Processes

5. Diurnal Variability of Clouds and Aerosols
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AOS Suborbital Focus
Science Investigations that …

• are best, better, or only possible from sub-orbital

• provide priors for or are useful to algorithms

• provide synergies with calibration / validation

• bridge gaps between Program of Record and/or 
launch schedule

• fill gaps that result from descopes in the orbital 
missions 
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AOS Suborbital Science Themes and Modules

Modules

Science 
Themes
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Community 
Assessment 
Report

• CAR serves to document and synthesize 
information and needs from applications 
communities relevant to AOS that include 
communities of practice and potential

• CAR makes recommendations and provides 
suggested guidelines for how components of 
the AOS mission may be optimized for 
enhanced applications value

• CAR is a living document and is currently in 
draft form for internal review
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Related Talk: A53B-05
https://tinyurl.com/yc5wh8v7

https://tinyurl.com/yc5wh8v7
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TITLE
Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et 
dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in 
reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.

Aviation

Water Resources & 
Agriculture

Tropical Cyclone 
Forecasting

Floods and Landslides

Environmental & Public 
Health

Wildfire Smoke

Weather Forecasting

Subseasonal to 
Seasonal (S2S) 
Forecasting and 
Climate Modeling

Air Quality Modeling 

Atmospheric Disasters: 
Fires, Volcanoes, 

Dust Storms

Logistics

Solar Energy

Food and Beverage

Aviation

Water Resources, 
Agriculture, Food and 

Beverage
Floods and Landslides

Environmental Public 
Health Health

Weather Forecast 
Modeling

Subseasonal to Seasonal 
(S2S) Forecasting and 

Climate Modeling

Air Quality Modeling

Wildfire SmokeSolar Energy

Logistics

Applications: Innovations in 
Science for Societal Benefit

AOS explores the fundamental 
questions of how interconnections 

between aerosols, clouds and 
precipitation impact public health, 

weather and climate, addressing real-
world challenges to benefit society.



Pre-Decisional12/10/21

AT
M
O
SP
H
ER
E

SHAPE FILL
WITH IMAGE

2020 AOS Modeling Workshop
1. Survey the modeling community for where 

models may be in 10 years 

2. Understand the state of the art for analysis and 
assimilation of earth observations

3. Enhance interactions between satellite and 
modeling experts for cloud and aerosol science 
by challenging the community to think about 
new methods for model-satellite observation 
synergies.
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URL: https://www.cgd.ucar.edu/events/2020/ACCP
BAMS Paper

https://www.cgd.ucar.edu/events/2020/ACCP


Pre-Decisional12/10/21 16

1
6

2020 ACCP Modeling and Assimilation Workshop
Key Findings

● Couple models and observations 
more tightly

● Use multi sensor data to compare to 
models in new ways, many 
approach processes
o Advantages of joint PDFs of multiple 

variables, process fingerprints
o Relationships between instantaneous 

parameters to inform underlying 
processes

o Composites in time
● Importance of Geostationary data 

(Program of Record)

Key Recommendation
Need a concerted, sustained 
pre-launch effort for integrating 
aerosol, clouds and precipitation 
modeling with AOS observations 
(including the PoR)
● Retrieval and assimilation operator 

development 
● Satellite Simulator development
● Explore simulated AOS 

observations from  OSSE systems
● Develop DA capabilities for AOS



Open Source Science
Expanding participation, 
improving reproducibility, and 
accelerating scientific discovery 
for societal benefit.
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Open-Source Science 

“We define open-source science as a collaborative 
culture enabled by technology that empowers the 
open sharing of data, information, and 
knowledge within the scientific community and 
the wider public to accelerate scientific research 
and understanding.”

Ramachandran, R., Bugbee, K., & Murphy, K. J. Moving from Open Data to Open Science. 
Earth and Space Science, Wiley Publication https://doi.org/10.1029/2020EA001562



• Initiate new missions, research and 
applied activities as open-source 
science projects.

• Implement clear policies for software, 
publications and data.

• Integrate and improve data 
management, access, computing, 
analytics and scientific collaboration.

• Build the community through open 
science team meetings, training, 
workshops, competitions, awards and 
prizes.

Building an 
Open 
Source 
Science 
Ecosystem



FULLY CLOSED FULLY OPEN

No public access data
No publications
No insight into processes
No reproducibility
“Black Box” culture

Data access ($$)
Accessible Publications ($$)

Siloed systems
Limited communication

Proprietary Software
“Closed-Tent” culture

Free unlimited data access
Fully documented open software and algorithms

Fully linked data and publications
Open Access Journal publications

Fully Transparent processes
Reproducible across platforms

“Teaching” culture
Open science meetings

Free data access
Open software and algorithms
“Green” Journal publication
Documented processes
Reproducible in specific environments
“Open-Tent” culture

A CONTINUUM OF OPEN-SOURCE SCIENCE
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AOS
One Observing System 
Two Synergistic Segments
• Science objectives addressed by the constellation

• Polar orbit essential for meeting almost all objectives

• Inclined orbit targets important processes tied to 
sub-daily variability

• Suborbital component addresses science not 
achievable from space

• AOS explores how interconnections between 
aerosols, clouds and precipitation impact public 
health, weather and climate

21

KDP-A planned for June 2022
Launches NET: 2028 (AOS-I), 2030 (AOS-P)

https://aos.gsfc.nasa.gov

https://aos.gsfc.nasa.gov/



