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Capabilities and Science Products Update

JENNIFER COMSTOCK
ARM Associate Director for Research



New Measurement Capabilities
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Cloud radar upgrades (Ka-band zenith radar)
Extended Interaction Klystrons (EIK), antennas, vector 
analyzer, traveling wave tube power supplies

High Spectral Resolution Lidar (HSRL) – AMF3, NSA 
Expansion of aerosol & trace gas measurements

North Slope Alaska – partnership with NOAA
Black carbon concentration & size distribution
Coarse mode aerosol size distribution
Aerosol composition & concentration

Coarse mode aerosol – ENA, AMF2 and AMF3
Calibration equipment
Trace gases

AMF3 BNF – Tower and supplementary sites

HSRL

KAZR

Aerosol Observing Systems



Science Products Updates
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Aerosol Size Distribution

Thermodynamic Cloud Phase

Snowfall

Aerosol Processes (John Shilling)
Merged Aerosol Size Distribution – ML QA/QC
Kappa – hygroscopicity parameter
CCN Profiles

Boundary Layer Processes (Damao Zhang)
Planetary Boundary Layer Height
AERI based thermodynamic profiles

Transition AERIoe ➞ TROPoe
Cloud Thermodynamic Phase

Precipitation Products for SAIL (Scott Collis)
Gridded X-band radar products
Quantitative snowfall estimates



Science Products Updates
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Cloud Products (Scott Giangrande)
New cloud radar products

TRACER, SAIL, & EPCAPE
Cloud boundaries and layers (ARSCL)
Scanning cloud radar gridded products

Improved cloud microphysical retrievals
Radar: LWC, IWC, Effective Size
Sunphotometer - COD, drop Reff, LWP

Modeling Products (Shaocheng Xie)
ARM Process Oriented Diagnostics

Land-atmosphere interactions and aerosol-
cloud interactions

Radar-Lidar Simulator – EMC2

Sub-column generator for clouds & precip.

C
SP
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T

MFRSR

Cloud Optical Depth 

E3SM v3

Bulk Aerosol Activation

Obs. Model



Community Engagement
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Develop outreach strategy with focus on 
modeling and satellite communities
Develop metrics to assess ARM’s impact on 
earth system model simulations

Outreach Activities
Satellite community – NASA, JPSS
European community – ACTRIS, EarthCARE
Earth system modeling community
ARM UEC subcommittee on facilitating 
communication with the modeling community

OutcomesTriennial Review Actions
Facilitate model evaluation
Support ARM focused model 
intercomparisons
Focus on key processes with biggest gaps –
aerosols, ACI, land-atmosphere interactions
Build case libraries around key evaluation 
efforts
Develop additional simulator capabilities



New Hires and New Roles
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Data Analysts
Peng Wu  – Cloud and precipitation properties, 
model-observation evaluation, satellite observations
Israel Silber – Cloud microphysics, remote sensing 
retrievals, instrument simulators
Jingjing Tian – Land-atmosphere-cloud 
interactions, radar and satellite remote sensing 
Sid Gupta – Aerosol-cloud interactions, airborne 
measurements, meteorology

New Lead Translator – John Shilling
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ARM Operations Updates

NICKI HICKMON
ARM Associate Director for Operations



Tools For Future

ARM tool development is working to get each 
piece of this data efficiently captured for efficient 
propagation to all tools

Future filtering and customization of information

Interfaces for user, mentors, translators, 
management

Troubleshooting
Discovering
Monitoring
Data Analysis

8/15/2023https://adc.arm.gov/discovery/#/ 9



New ARM Calibration System
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Digitizing Calibration Plans
Assigning Calibration Events to Assets
Dissemination of Calibration Information

Data Discovery
Public-Facing Record Viewer

Communication Strategy
Webpage
News Stories
Webinar



AMF3 Bankhead National Forest (BNF)

https://www.arm.gov/capabilities/observatories/bnf



Workforce Development Coordination

Collaborative short courses, workshops, tutorials, and summer school events 
Available & reusable educational material & examples

https://arm-development.github.io/ARM-Notebooks
Past Events:

AMS Annual meeting short course
Open Science In the Rockies (Dan Feldman)
AMS Radar Meeting: Open Radar Science

Future Events:
AMS Annual Meeting
FY25 ARM summer school
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https://arm-development.github.io/ARM-Notebooks


Open Source

https://github.com/ARM-Synergy
https://github.com/ARM-Development
https://github.com/ARM-DOE

ARM data Community Toolkit (ACT)
Python-ARM Radar Toolkit (PyART)
ARM data-oriented diagnostics package
for climate model evaluation
ARM data integrator
Camspec-air 

Related Open Source Highlights
PyFLEXTRKR (Python FLEXible object TRacKeR)
EMC2 (Earth Model Column Collaboratory)
tobac (Tracking and Object-based Analysis of Clouds B)
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https://github.com/ARM-Synergy
https://github.com/ARM-Development
https://github.com/ARM-DOE
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ARM Data and Computing Updates

GIRI PRAKASH
ARM Chief Data and Computing Officer



Data At a Glance
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Data From: Instruments, science products, 
models, campaigns, and external sources 



ARM Data and Computing Services
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Continues improvement of:
Data flow operations and monitoring
Data Processing and Archival
Data Interoperability:

Advanced strategies for utilizing 
metadata
Data Discovery & Data workbench
FAIR, Standards, and Protocols

High-performance computing (HPC)
User Management and Citations
AI-based approach in data management

The ARM Data Services, is an integrated data, software, and computing ecosystem designed 
for scientists, users, and operations



ARM Computing Capabilities - Cumulus
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Enables fast parallel 
processing of:

Data analysis using 
large volumes of ARM 
data
Data ingest operations
Complex ARM 
datastreams (e.g., 
Radars, Value Added 
Products)
Large Eddy Model 
Simulations of ARM 
cases (LASSO)

https://arm.gov/capabilities/computing-resources



Data Workbench: Enabling Data Interoperability
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Aims to achieve transformative knowledge discovery by 
providing modular computing, data, and software 
capabilities

Facilitate easier interaction with ARM data and enable 
interoperability with other data sources 

Provide a collaborative and dynamic computation 
environment for data analysis, scientific computing, and 
machine learning (e.g., JupyterHub)

Facilitate data access to external datasets (e.g., weather 
radar, satellite, model data, etc.)

Enable FAIR-based access to ARM data and computing 
for initiatives such as AI4ESP 

Kyle Dumas, Wade Darnell, Michael 
Giansiracusa



ARM JupyterHub Workbench: Bringing Data & Computing 
Resources Together
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Available Options:
Default data users to explore ARM data
Elevated JupyterHub access for analyzing 
ARM data
Research system account: ARM 
developers, translators, and mentors
Educational users: workshop and course-
specific Jupyter resources
HPC users: Jupyter is provided as a default 
options to use the Cumulus cluster

More details: 
https://armcrf.servicenowservices.com/kb?id=
kb_article_view&sysparm_article=KB0011049

Kyle Dumas, Max Grover, and Wade 
Darnell

https://armcrf.servicenowservices.com/kb?id=kb_article_view&sysparm_article=KB0011049
https://armcrf.servicenowservices.com/kb?id=kb_article_view&sysparm_article=KB0011049


LASSO CACTI Data Release Update
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Can be explored and downloaded using 
the LASSO CACTI Bundle Browser

https://adc.arm.gov/lasso
Two case dates with

Observation summary plots
Mesoscale simulations data
Large Eddy Simulations data

Users can download using Globus, 
THREDDS, and FTP
Data available via Jupyter notebook (for 
Cumulus users)
Data and science contact: Bill Gustafson

Breakout session <<Today @ 2 pm>>
Please stop by the data booth to learn 
more

https://adc.arm.gov/lasso/#/cacti


Field Campaign Notebook – Empowering Effective Operations
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Provides operational and logistical resources for 
field campaign PI team, site staff, and ARM staff

Input and access daily reports
Explore and browse data plots generated from 
instruments
View real-time satellite imagery layers from various 
data sources
Range of resources to help understand ARM data, 
including documentation, tutorials, and support from 
ARM staff. 

Available for
SAIL
TRACER
EPCAPE
AAF
TBS (upcoming)

https://adc.arm.gov/afcd

https://adc.arm.gov/afcd
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ARM Facility Changes and Engagement

JIM MATHER
ARM Director



Advancing Capabilities Within Constraints
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New capabilities
Aircraft, Southeast US site
New measurements and data products

Budget pressure
New capabilities
Unexpected costs

Balancing new scope with scaling back in other areas
Reduction in SGP supplemental sites
Removal or scaling back of some instruments: 

Reducing Instrument Scope
Reduced Scope

Scanning Cloud Radar
X-band radar (SGP)
HTDMA & Humidigraph
MFRSRs and IRTs (at SGP 
extended facilities)
EBBR

Phasing Out
IR Sky Imager
Solar Array Spectroradiometer



About ARM: Future Directions
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User Constituent Groups

25February 23, 2021

User Executive Committee
Chair – Jennifer Delamere; Vice-Chair – Mike Jensen
Sub-groups: modeling, satellite coordination, calibration/uncertainty, early career 
engagement/diversity equity and inclusion
Tuesday lunch session 

Aerosol Measurements and Science 
Co-Chaired by Gannet Hallar and Tim Onasch
Group reorganizing under for sub-areas: measurement techniques, quality, sampling 
and modeling
Meeting Wednesday (breakout session 6)

Cloud Measurements and Science
Chaired by Christine Chiu
Organized around meteorological regimes, several specific data product types, and 
modeling
Meeting this afternoon (breakout session 2) on priorities

Lunch session today to get an introduction to all three groups!

Jen Delamere Mike Jensen

Gannet Hallar Tim Onasch

Christine Chiu



Connecting with ARM
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Code of Conduct and Bystander Training

More clarity on expectations and points of contact
Organizing bystander training 
UEC has coordinated presentation (from Dr. Solomon 
Bililign) and a breakout session (Tuesday lunch) 
related to diversity

August 15, 2023 27



User and ARM Staff Surveys
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Staff survey this spring
Strong – sense of mission, engaging with staff and users
Challenges on-line tools – and training, and time
More in ARM forums

User Surveys
Most positive feedback related to impact and 
engagement with ARM staff
Lowest scores related to on-line tools
Look for another survey this fall

Clear need – more training on on-line tools
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