Aerosol Indirect Effects 

(Feingold and McComiskey)
Abstract

Introduction/Historical Perspective

· ARM’s Initial focus on clouds and radiation

· Gradual addition of aerosol measurements

· Critical mass for aerosol-cloud-interaction (ACI) measurements became available at various sites
· Sample of highlights of ARM ACI activities 
Development of Crucial Components that enabled ACI studies
(short paragraph since most will be covered in aerosol and cloud sections)

· Drop-size retrievals (radar/MWR, MFRSR/MWR, AERI, adiabatic)

· Cloud optical depth (MFRSR, 2NFOV, SSFR, AERI) 
· LWP (MWR, AERI)
· Aerosol optical depth/extinction (Raman lidar, Sunphotometer)

· Surface aerosol properties

· Vertical velocity (cloud radar)
· CCN measurements

· Airborne capabilities
· Simultaneous refinement of models – particularly LES and CRM with improved microphysics of aerosol-cloud interactions
Warm Clouds: Demonstrations of remote sensing of aerosol-cloud interactions
· Column measurements at SGP (lidar, radar, radiometer)
· Surface aerosol and optical measurements at SGP (SGP)
· Surface aerosol and optical measurements (NSA)
· Pt. Reyes (AMF, MASE)

· RACORO ACI component 
· CHAPS 

· Modeling (including CSU, NOAA/ESRL, NASA/AMES, GISS, OU)

Precipitation susceptibility (So)
· Framework for assessing aerosol-precip interactions

· So in warm clouds (models and satellite)
· Various So observations from aircraft (VOCALS)
· Spop (satellite, GCMs)
Mixed-Phase Clouds

· Key ACI results from ISDAC, MPACE, earlier?
· Resilience of mixed phase clouds
· Longwave effects in Arctic clouds 
Deep convective clouds
· Invigoration 
· Observations, modeling

Future

· Meteorological analysis/reanalysis for context for aerosol-cloud interactions
· Statistical analysis of drivers of aerosol-cloud interactions
· More emphasis on radiative forcing associated with aerosol-cloud interactions
· The aerosol-cloud “soup”

