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Boundary layer structure & Shallow cloud microphysics

• Goal 
Develop and maintain a public list of measurement or analysis gaps that require 
either specific additional investments or integration of PI or external data sets or 
codes, as well as a method for gauging community support. 

• Matrix
Science question
Problem & Roadblock
Impact
Research Elements
Maturity/Readiness [Low, Medium, High]
Solution and Recommendation [Timeline]
Roadmap to Modeling 



Summary of the Workshop

• Date
March 23-24, 2020

• Report
https://drive.google.com/file/d/192OY2zAqFlwwb9T2FbLll6wALiREF1pj/view?usp
=sharing

• Action plans for implementation
Solicit input from breakout sessions during the upcoming PI meeting, e.g., the 
lidar group for characterizing boundary layer structure and obtaining 3D structure 
and spatial context

Solicit input from working groups to clarify/identify barriers and recommendation, 
e.g., surface inhomogeneity, the need of ocean measurements at ENA, 
adaption/development of remote sensing techniques for high-latitude sites. 



Problem & Roadblocks – Shallow cloud microphysics
• Lack of robust

• Droplet number concentration retrieval
• Joint cloud and drizzle property retrieval
• Observations for clouds with low liquid water path
• Observations for clouds with large liquid water path
• Observations of vertical velocity from cloud base to in-cloud
• Observations of small-scale turbulence, entrainment and mixing

• Issues about
• Difficulty in constraining large-scale vertical motion, divergence, latent heating, 

advective tendencies of hydrometeors
• Quality and availability of aerosol measurements
• Site representativeness in terms of sampled aerosol conditions, possible CCN data 

quality issue, the degree of coupling with boundary layer



Problem & Roadblocks – Boundary Layer Structure
• Main issues

• Difficulty in characterizing PBL height and (internal) structure robustly
• 3D structure and spatial context and important on the km scale

• Unclear issues
• MBL analysis at ENA requires ocean surface properties
• Continuation and harmonization of datasets



Other topics discussed in the Cloud & Precipitation Measurement 
and Science Group (CPMSG)
• Convection and cirrus (Mike Jensen); Mixed-phase and ice process (Matt 

Kumjian)

• Regime Classification (Scott Giangrande)

• Short-term measurement (Scott Collis)
having flexible short measurement modes was an important new area for ARM to pursue for 
the more complex instrumentation (LIDAR, Radar) 

• High-volume data reduction (Rob Newsom)
Doppler spectra (either radar or lidar) potentially contain a wealth of information relevant to 
cloud and precipitation research, but because of the sheer size of these datasets and the small 
user base, the information content has not been fully explored.

• Open source and community codes (Adam Theisen)

• Joint exercise with ARM data (Ann Fridlind)












