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Agenda

Time (ET) Description Presenter (s)

10:45-11:15 Overview of the ARM User Facility Capabilities and Q&A Adam Theisen, Nicki Hickmon

Lightning Talks

11:15-11:20 Coupled Aerodynamic and Optical Sizing for Coarse Particles Stavros Amanatidis

11:20-11:25 Adaptive Measurement of Nuclei Particle Size and Concentration Stavros Amanatidis

11:25-11:30
Measurement of atmospheric sulfuric acid concentration using a water-based condensation 
particle counter Arantzazu Eiguren

11:30-11:35 Instantaneous Aerosol Mobility Sizing Steven Spielman

11:35-11:40
Low-Cost Aerosol Size Distribution and Light Absorption Instruments for Urban Monitoring 
Applications Fredrick Brechtel

11:40-11:45 A Low-Cost Holographic Sensor for Urban Aerosol Characterization Matthew Freer

11:45-11:50
A low-cost, networkable fluorescence spectrometer for automatic identification of pollen and 
other coarse mode aerosols found in urban environments

Ben Swanson, Gavin 
McMeeking

11:50-11:55 Small-footprint mass spectrometry based chemical sensors for urban monitoring Wade Rellergert, Scott Sullivan

11:55-12:00
Mobile Urban Aerosol Composition using a Robust Multi-pass Cell and Mid-infrared Fingerprint 
Region Spectroscopy Brian Leen

12:00-12:05
Miniaturized weather station with rapid switching between precipitation and meteorological 
measurement modes Allan Reaburn

12:05-12:25 Lightning Talk Q&A



Atmospheric Radiation Measurement
User Facility

ADAM THEISEN

Instrument Operations Manager

Slides and content provided by Jim Mather, Beat Schmid, and Andy Glen



The World’s Foremost Ground-based 
Atmospheric Observing Facility
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Large-eddy 

simulation (LES)

model simulations 

and analysis tools

Extensive data 

management 

infrastructure; data 

freely available

Piloted and uncrewed 

aerial measurement 

platforms

Network of three 

fixed-location and 

three mobile  

observatories

Measurements of 

clouds, aerosols, 

precipitation, radiation, 

surface properties, and 

the atmospheric state 

since 1992

Support for process 

studies and model and 

satellite development

Support for field 

campaigns ranging 

from guest instruments 

to facility deployments



Observations Support Atmospheric Research

MISSION:

Provide the research community with 

strategically located atmospheric 

observatories to improve the 

understanding and representation in 

earth system models of clouds and 

aerosols and their interactions with 

the Earth’s surface.
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Unique Measurement Capabilities 
Deployed in Diverse Climate Regimes
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Southern Great Plains
• N. Central Oklahoma

North Slope of Alaska
• Utqiaġvik, AK

Eastern North Atlantic
• Graciosa Island, Azores

ARM Mobile Facilities
• AMF1 – Baltimore, MD

• AMF2 – Tasmania, Australia

• AMF3 – Bankhead National Forest, AL



Advancing Atmospheric Insights with 
Comprehensive Ground-based Observations

▪ Operate 379 ground-based instrument 
systems run in tandem with each other to 
provide a comprehensive view of the 
atmosphere

▪ Diverse set of lidars across all observatories

▪ Extensive radar capabilities

• 32 radars across 9 different frequencies

▪ Aerosol Observing Systems deployed at each 
observatory

• NSA aerosol measurements are a collaboration 
between NOAA and ARM

• ARM deployed aerosol chemical speciation monitor, 
aerodynamic particle sizer, and single-particle soot 
photometer to the NOAA facility
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Radars Frequency

SGP

1 - X-Band Scanning ARM Precipitation Radars

1 - Ka-Band Zenith Radar

1 - Radar Wind Profilers

9.35 GHz

35 GHz

0.915 GHz

NSA

1 - X-Band Scanning ARM Precipitation Radar

1 - Ka/W-Band Scanning ARM Cloud Radar (2nd Generation)

1 - Ka-Band Zenith Radar

9.35 GHz

35.3/94.0 GHz

35 GHz

ENA

1 - X-Band Scanning ARM Precipitation Radar (2nd Generation)

1 - Ka/W-Band Scanning ARM Cloud Radar (2nd Generation)

1 - Ka-Band Zenith Radar (2nd Generation)

1 - Radar Wind Profiler

9.5 GHz

35.3/94.0 GHz

35 GHz

1.290 GHz

AMF1

AMF2

2 - Ka-Band Zenith Radar

1 - W-Band Marine ARM Cloud Radar

1 - Ka/W-Band Scanning ARM Cloud Radar (Rotational)

1 - Ka/X-Band Scanning ARM Cloud Radar (Rotational)

3 - Radar Wind Profilers (Rotational)

35 GHz

95 GHz

35.3/94.0 GHz

35.3/9.71 GHz

1.290/0.915 GHz

AMF3

1 - Ka-Band Zenith Radar (2nd Generation)

1 - Ka/X-Band Scanning ARM Cloud Radar

1 - C-Band Scanning ARM Precipitation Radar (2nd Generation)

1 - Radar Wind Profiler

35 GHz

35.3/9.71 GHz

5.7 GHz

0.915 GHz

Other

1 - Ka-Band Zenith Radar (Spares)

1 - Ka/X-Band Scanning ARM Cloud Radar (Rotational/Spares)

1 - Ka/W-Band Scanning ARM Cloud Radar (SGP)

35 GHz

35.3/9.71 GHz

35.3/94.0 GHz

Measurements
(Instrument) A

M
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1
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M
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3
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N

A

N
S

A

Aerosol Absorption
Continuous Light Absorption Photometer

X*

Aerosol Extinction 
Cavity Attenuated Phase Shift Extinction Monitor

X

Aerosol Number Concentration 0.003-3µm
Condensation Par ticle Counter Ultrafine

X X X X

Aerosol Number Concentration 0.01-3µm
Condensation Par ticle Counter Fine

X X X X X X*

Aerosol Scattering
Nephelometer

X X X X X X*

Aerosol Size Distribution 0.002-0.15µm
Nano Scanning Mobility Particle Sizer

X

Aerosol Size Distribution 0.01-0.5µm
Scanning Mobility Particle  Sizer

X X X

Aerosol Size Distribution 0.06-1 µm
Ultra-high-sensitivity Aerosol Spectrometer

X X X X X

Aerosol Size Distribution 0.5-20 µm 
Aerodynamic Par ticle Sizer

X X X X X X

Black Carbon Concentration
Aethalometer  - Filter

X X*

Black Carbon Concentration
Single-par ticle Soot Photometer - Laser

X** X** XR XR

Carbon Monoxide Concentration
CO Analyzer

X X X X

Chemical Composition 
Aerosol Chemical Speciation Monitor

X X X X

Cloud Condensation Nuclei Concentration
Cloud Condensation Nucle i Particle Counter

X X X X X

Hygroscopicity
Humidified Tandem Differential Mobility Analyzer

X X

Ice-Nucleating Particle Concentrations
Ice Nucleation Spectrometer – Filter

X X X X

Ozone Concentration
Ozone Monitor

X X X X X

Sulfur Dioxide Concentration
Sulfur Dioxide Monitor

X X X



ARM Aerial Facility (AAF)

▪ Platforms

• Bombardier Challenger 850 (CL850) regional jet

– Under modification

• Navmar ArcticShark uncrewed aerial system (UAS)

• Instruments/measurements
– Over 90 in house (Challenger 850 and ArcticShark)

– Atmospheric thermodynamics, clouds, aerosols, precursor and trace gases, radiation, 

surface properties

▪ Tethered Balloon Sonde (TBS)

• Typical maximum flight altitude: 1.5 km

• Aloft wind speed cutoff: 14 m/s

• ADS-B out transponder

• Night flights are currently permitted at SGP; others could be possible
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Accessing ARM’s Data

Free to anyone that wants to 
use it!

Register with ARM for an 
account to start accessing 
data

Open-source Python software 
available for working with 
ARM’s data

Atmospheric data Community Toolkit 
(ACT)

Python ARM Radar Toolkit (Py-ART)

9

~7+ Petabytes

https://arm.gov/



Additional Resources

▪ ARM’s Data Workbench/JupyterHub

▪ ARM-Notebooks Repository

▪ Data Quality Office Quicklooks



Leveraging ARM Facilities
Field Campaign Process & Operations

NICKI HICKMON

ARM Associate Director for Operations

Argonne National Laboratory (ANL)



Types of Field Campaigns

▪ Year-round submission

• Guest instruments at fixed or long-term sites

• Modification or focused periods

• Coordination with external field campaigns

• High-performance computing cluster Cumulus
Cluster
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Types of Field Campaigns

▪ Specific calls

• ARM Mobile Facility

• ARM Aerial Facility

• ARM-EMSL FICUS
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ARM Campaign Webpage

Reviews Require

• Proposal

• Instrument Support Request 
(ISR) for Guest Instruments

Keys to Successful 
Proposals

• Submit on time

• Read the instructions

• Align with ARM Mission & 
DOE Goals

• Communicate with ARM



ARM Campaign Webpage

Details Provided

• Deadlines

• Guidelines

• Links



ARM Campaign Webpage

Details Provided

• Announcements



ARM Campaign Proposals – For Overachievers

Details Provided

• Announcements

• Expectations

Consequences

• Final Campaign Report

• Guest Instrument Data



Proposal Form

Details Provided

• Announcements

• Expectations

Consequences

• Final Campaign Report

• Guest Instrument Data



Instrument Support Request

▪ Shipping/receiving/handling

▪ Operations and maintenance support

▪ Electrical/laser/radiofrequency/
radiation/chemicals

▪ Other information

▪ Other safety

• Compressed gas

• Cryogens

• Work at height

• Arctic/polar/alpine

• Interface with ARM instruments



▪ Campaigns and Accessing ARM Facilities

▪ Finding ARM Data

▪ Instruments and VAPs

▪ Report Data Quality Issues

▪ ARM Website and Communications

▪ ARM User Account

▪ Other



Questions
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