
ACCP Aerosols and Clouds, Convection, and Precipitation StudyACCP Aerosols, Clouds, Convection, and Precipitation Study

An update on the NASA ACCP Study

Dave Winker (LaRC), Rich Ferrare (LaRC)
Meloë Kacenelenbogen (NASA Ames)
Arlindo DaSilva, Scott Braun (GSFC)

Dave Winker, Graeme Stephens, Duane Waliser (JPL)
Walt Peterson (MSFC)

AeroCom Virtual Workshop, October 2020



ACCP Aerosols and Clouds, Convection, and Precipitation StudyACCP Aerosols, Clouds, Convection, and Precipitation Study

Recap:

• Aerosol, Cloud, Convection, and Precipitation (ACCP) is one of the key recommendations 
of the 2017 NASA Earth Sciences Decadal Survey

• More a program than a mission:

• Multiple satellites, possibly in different orbits

• Involves a significant suborbital component: ground-based, airborne campaigns

• An integrated modeling component

• A three year study was initiated in fall 2018 involving a study team with > 50 members 
from NASA GSFC, JPL, LaRC, Marshall, and Ames

• Study team is exploring mission concepts, will identify three best candidate mission 
designs which fall within the cost cap

• Recommendations to be presented to NASA HQ in early 2021

• Launch anticipated in the 2030 timeframe
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Progress since last year

• Constructed and examined 50+ architectures (ie: mission concepts)

• Refined science requirements

• Added SW (UV to SWIR) and LW (4-50um) radiometers to provide radiation measurements for 
core science

• TOA constraints

• Cloud properties (OD, Re, albedo)

• Architecture evaluation:

• Radar/lidar: trade studies, technical risk analysis, cost estimation

• Developed quantitative scoring to compare science benefit of architectures

• Largely based on simulations of retrieval uncertainties

• Analysis of launch options

• Currently about a dozen architectures under consideration for the final three

• A spectrum of instruments from large (radar, lidar) down to cubesat-class passive sensors

• Considering combinations of large/medium/smallsats
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Architecture Studies:

• Now studying about a dozen appealing architectures, most built around a core payload:

• HSRL (highly desired in polar orbit)

• Multi-band, multi-angle polarimeter

• Radar: two or three frequencies (W, Ka, Ku), with Doppler

• SW, LW, and MicroWave radiometers/spectrometers

• Instruments placed on:

• One or two large satellites

• Or a mix of medium and small satellites

• Key trades:

• Advanced lidar, advanced radar, or both?

• Polar sun sync orbit vs low inclination orbit (diurnal coverage)

• Data continuity (A-train, GPM)

• Time-difference measurements for insight into cloud dynamics
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Arch 8K-2:

8K-2 SSP1:  Spec03, 
Spec04, Lidar09, Polar07

SSP2:  Radar13, 
Radio07 SSG1: Lidar09, Polar04b

SSG2: Radar12, Radio7

Arch 11A (DS):
w/Lidar06:

SSP1  Radar13, Radio07, 
Spec03, Spec04,  Lidar09, 
Polar07

SSP2 (t=12.5sec) 
Lidar5, Polar07

dt2 (t=30sec) 
Radar5b

8K-2

• Four satellites in two orbit planes: 

• Polar sun-sync orbit for continuity with A-train

• Low inclination orbit for diurnal sampling 

Two architecture concepts:

11A

• Polar orbit with three satellites in formation

• Core payload distributed between two MediumSats

• SmallSat radar following at 30 sec delay to 
observe convective development
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Upcoming Activities
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FY 2021

• January – down select from a dozen to three architectures
• Each architecture will have a different implementation strategy or science emphasis
• Goal is to “make progress” in all objectives, but to be “transformative” in one or more objectives 

• Hold Modeling and Sub-orbital workshops (probably virtual)

• Study team management will release more specific RFIs for instruments and spacecraft 

(to increase technical and cost confidence)

• Refine concepts and cost estimates

• Develop inputs for future AO or RFP (request for proposal)

• Submit final report to document results of study
• Payload and mission concepts
• Science to be addressed

FY 2022:

• Develop acquisition strategy (HQ)

• Conduct pre-Phase A study
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