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Introduction and 2017 NASA
Decadal Survey

The Decadal Survey report was released in January of 2018 and called for a new program
element for designated cost-capped medium- and large-size missions to address observables
essential to the overall Earth Science program. The designated observables included Aerosols
(A); Clouds, Convection, and Precipitation (CCP); Mass Change; Surface Biology and Geology;
and Surface Deformation and Change. A and CCP priorities and desired observable capabilities
are shown below, and provide the key guidance for a NASA study on a combined ACCP
observing system. The study includes definition of the science goals and objectives,

of potential appli and an of a wide spectrum of observing
system architectures (orbital and sub-orbital) that NASA HQ can use to move forward with a
potential mission Phase-A start in the 2022 time frame.
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Why We Need ACCP

Descriptions of key aspects of A and CCP are below. ACCP is motivated by the strong coupling of the two designated observables.
Aerosols are a fundamental and enabling component to the formation of clouds and precipitation. Precipitation removes aerosols
and deep convection and other storms loft and redistribute aerosols.
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ACCP Study Plan and Progress

In June 2018, NASA HQ requested multi-NASA Center study plans for developing science goals & objectives and architecture
concepts for Decadal Survey Designated Observables (DOs), with two DO transitioning into potential missions in the 2021-2022
time frame (launches in the mid-late 2020s).

ACCP Study Approach
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ACCP Science Objectives
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I n itia I Archite ctu re Stu d ies Relative costs and qualitative science benefit
scores for ACW1-3 architectures
Four Architecture Construction Workshops (ACW) explored ~32 different
architectures (two examples shown below): f
« Polar-orbiting observing system architectures for single and two-satellite
(non-smallsat) solutions f
+ smallsa (<180 kg) solutions, including vaious constelatons n both polar 1

and mid-latitude (e.g., GPM) orbits
« Hybrid smallsat/largesat approaches
« Lower-inclination orbit constellation of cubesats for diurnal sampling

Rough cost estimates and perceived qualitative science benefits were
for most ACW1-3 (see right). Higher fidelity cost
estimates and quantitative benefit scores are the subject of future work.

@mple 1: Dual-satellite, single-orbit
chitecture with:
W, Ka-band non-scanning radar, Ku

xample 2: Dual-satellite, dual-orbit (Polar &
PM) architecture, both with:

W, Ka-band non-scanning radar, Doppler at Ka
Radiometer with 118, 183 GHz, and several sub
mm channels

Smallsat dual-wavelength backscatter lidar
60-angle polarimeter

60-angle polarimeter

Quantitatively Evaluating Science Benefit

All architectures need to be assessed in terms of their
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« NASA HQ will likely select many of the instruments through an open solicitation « Suborbital workshop in March 2020 time frame to identify and prioritize science objectives for focused airborne campaigns.
* Finding an observing system that meets objectives within the cost cap is ultimately on of available * Final report to NASA HQ in September 2021

(instrument library above)

« Notional launch date in 2028-29 time frame

Comments on the ACCP study can be sent to


http://lists.nasa.gov

