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What Is AOS?

ATMOSPHERE OBSERVING SYSTEM

* AOS Is a Decadal Survey mission that will deliver transformative
space-based, airborne, and ground-based observations fundamental
to understanding coupled aerosol-cloud-precipitation processes that

profoundly impact weather, air quality and climate and play a critical
role in feedbacks to the global water and energy cycles
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ATMOSPHERE OBSERVING SYSTEM

(a) Global temperature change

* We are feeling the impacts from climate change 6 | Historical 51 -
now. Extreme weather events are increasing g, Josis 3 o
significantly and in 2022 alone, there were 18 I R s
weather/climate disaster events exceeding S1 billion s * -, 8
in the United States. N e ] 3
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* The planet may reach 1.5°C warming in a decade.
The Earth system has moved from an era of linear to Carbon dioxide
exponential change, driving a new era of surprises Sitrwekibed
in how the Earth System responds to these changes. ozone

Stratospheric
water vapour

Albedo Land use

Change in effective radiative forcing from 1750 to 2019

Light absorbing particles on
snow and ice

Contrails & aviation-

* Interactions between aerosols, clouds and

precipitation are the largest source of uncertainty Tlotmamm::;::i __I—A'dt:

in climate models and impact our ability to Soler !
attribute past changes and make skillful projections. Gl L S

IPCC AR6 Report (Forster et al. 2021)
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ATMOSPHERE OBSERVING SYSTEM

 Aerosols are critical to the

R i formation and properties of
clouds
 Seeds of cloud formation
ce and : Ice and ® o g ;
mixedphose . g miea-phose @A * Impact precipitation
water water © « & * %, e
e e o+ Swalfer number * | * development and cloud
Supercooled o .of smaller-dro pé o Supercooled . 2f larger Qropg ) 4 ’
. watel.'dl:opleits. P o waterdrople:ts e e o ® ° ® " ||fet|me
o AT T T * Can change how clouds
ish aeroso l;.ee ;lced: @r° l i ’oi"(;n .,.° °"Hl.cr‘;;a:§édb{;ez l’;t‘i:OJP : I i
High scrosol ;;aﬁgaergggfﬁeptﬁ:: o Lovaermal s fs" ey reflect or scatter radiation
o TR "fetime iR "feﬂme * Interactions are key driver of
o uncertainty in radiative forcing
of climate

* While still uncertain, aerosols
may modify convection

Adapted from Stephens (2021) and Miilmenstadt et al. (2021)
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ATMOSPHERE OBSERVING SYSTEM

AOS addresses priority science called W
out by multiple Earth Science Decadal Y, \C
Survey panels and related to two High Clouds.  Convegtion  Snowfall & Glacial s arp.
designated observables i '
e Aerosols (A)
* Clouds, Convection, & Precipitation

(ccP) N

S Aerosols. s s

S e ,G-'-'.-_R'adiative
and.Removal- DY O Cffacts

Aerosol Impacts on Clouds

AOS focuses on three themes:
Climate sensitivity and feedback
Convective storm formation
processes

Aerosol distributions and processes

=
Infiltration

Aquifer storage
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(a) Global temperature change  |PCC AR6 Report
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Climate sensitivity and feedbacks Sshiss o v
* Low andhigh cloud feedbacks PTISRRES 3 ‘

e Aerosol direct & indirect effects
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Convective Storm Formation Processes
* Coupled storm dynamics and microphysics
* |Importance of diurnal cycle
* High cloud properties —  coudemronment. 1N N b \ R0

Aerosols, i e oo
thermodynamics, dynamics Precipitation
rate, efficiency

Aerosol processes and distributions
e Air quality and aerosol attribution
* Aerosol vertical redistribution and
processing (from emission to removal)
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Building An Observing System

ATMOSPHERE OBSERVING SYSTEM

« Factors shaping architecture construction and S0t AOS Inclined launch
= [US led]
Concept development Z== Single-frequency Doppler Radar :(L)TSI-\;I?UrSc:d]ZOZQ
o Cost-capped mission that utilizes relatively mature g"a‘;’gm’:rfi?:;°m“e’ WS Backscatter Lidar
measurement capabilities D i A “SaMicrowave Radio

o Microphysical understanding requires synergistic ing Reiormetey ~ S\ 7 Swingh EIB
multi-instrument approaches 2 S
International partnerships

o Continuity desired (but not required) to the extent
practical Vi

o Applications considered from early stages PMM sspanteds
il . B Ku WitesSwiath Dopp
« Completed Mission Concept Review, May I MicruaveRadigmeter,

2022

* Independent Review Board (IRB) study
August-September 2022

« Key Decision Point A review, January 13, 2023

NET December 2031

A0S will fly in two orbits: Polar & Inclined
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A Visual View of AOS-Polar

Slngle Frequency Doppler Radar 532 nm, 1064 Backscatter Lidar Yorks et al. (2021)

24 August 2015 20:29:11-21:14:36 UTC 24 August 2015 20:29:11-21:14:36 UTC
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A Visual View of AOS-Inclined
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JAXA Wide Swath Ku Doppler Radar
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Courtesy Pavlos Kollias

Launch NET Mar 2029

532-, 1064-nm Backscatter Lidar

CATS 1064 nm Attenuated Total Backscatter: 12 August 2015
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55° Inclination: Compromise between NASA, JAXA, CNES
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Summary

* AOS Is designed to take synergistic measurements related to
o Climate sensitivity and feedbacks
o Convective storm formation processes
o Aerosol distributions and processes

« AOS is urgently needed as current observing systems are ending at a
time when climate is rapidly changing

« Large, complex mission with multiple international partners needed to
address the different measurement needs for characterizing aerosols,
clouds and precipitation

* Inclined-orbit observatory launch no later than mid 2029
 Polar-orbit observatory launch no earlier than late 2031
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