
New Aerosol Measurement Techniques 

Session

Opportunities, Roadblocks, Action Items

DOE ARM AMSG workshop in Salt Lake City - July 9-10

1) Shipborne Measurements

2) Spatially Distributed Measurements



https://science.osti.gov/-/media/ber/pdf/workshop-reports/2024/BER-ShipObservationsReport_final.pdf

https://science.osti.gov/-/media/ber/pdf/workshop-reports/2024/BER-ShipObservationsReport_final.pdf




Objective: Use commercial ships as observational platforms, 

expanding the reach of shipborne atmospheric observations.







Logistical Challenges (Instrument Related)

- Hazardous materials must follow all regulations, be self-contained, and not 

interfere with the ship’s International Maritime Dangerous Goods code or any 

of its certifications.

- Any modifications to the ship must be approved by regulatory agencies such 

as the American Bureau of Shipping or comparable agencies in other 

countries



Hazards/Risks (Instrument Related)

- Potential hazardous materials include 
- radioactive or ionization sources for aerosol

- instruments, chemicals such as butanol (used in aerosol instruments) or HgCl 2

- gas cylinders, batteries, and nanoplastics in calibration materials.

- Active remote-sensing instruments, such as lasers, lidars, and radars, may 

create hazards due to eye safety or electromagnetic radiation.
- Important to develop simple and failsafe shutdown plans for these instruments that do not rely 

on communications from shore or personnel on the ship and that prevent damage to 

instruments and loss of data.

- Cybersecurity protocols for ship-to-satellite, ship-to-shore, or port-to-data-

archive communications for data transfer

- Risk of loss of instrumentation through theft or accidental damage



Feasibility and challenges of deploying given

instrument types on commercial ships.

Feasible

- aerosol size distribution with 

optical particle counters 

- total aerosol number 

concentration

- aerosol scattering, aerosol 

absorption, aerosol extinction

- cloud-base height and aerosol 

profiles from a ceilometer.

Moderately Feasible

- turbulence updraft and 

backscatter profiles from 

Doppler lidar

- electric mobility-based size 

distribution (10-500 nm)

- filter samples for ice nucleating 

particle concentration and 

aerosol composition.



General Roadblocks for Aerosol Measurements

- integration into a pod or container

- inlet system that preconditions the sample in various ways, such as providing 

constant upper size cuts; constant, low, and known sample relative humidity; 

and constant and known transmission efficiencies as a function of particle 

size

- shared and networked data acquisition system to log the data and remotely 

control the instruments

Consensus: Even basic aerosol instrumentation isn’t fully ready yet. Hardening 

is needed to cope with remote instrument control, automated recovery on power 

failure, monitoring of instrument performance, corrosion, inlet plugging, 



Roadblocks for more Advanced Aerosol Measurements

- Doppler LIDAR
- Motion stabilization

- Mobility-based size distributions
- Arcing, flow control, CPC working fluid, fluid refill, software development to ensure unattended 

deployment, aerosol charging/radioactive sources

- Filter measurements
- conditional sampling by wind sector, possible, real-time screening of periods with ship 

exhaust, improved samplers to rotate filters, protocols to store, retrieve, and process the filters.

Consensus: These are solvable but hard problems that require instrument 

development (see SBIR call) 



- Need to measure the spatial distribution of aerosol propertie

- ARM is investing in the development of two aerosol nodes 

- Initially targeting aerosol size distribution and number concentration 

- May be expanded to include optical properties, CCN, INP, trace gases, and 

potentially more.
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https://ucr.zoom.us/j/99845688511?pwd=drQAphAbplW9xcxDdO4bsvyBR6QFTi.1




- POPS

- RH sensor

- Computer/DAQ

- Vacuum Pump
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Roadblocks

- Instrument Uptime

- Temperature (and temperature control)

- Sample RH (measurement and conditioning)

- Clean power and remote access

- Possibility to service instruments/refill fluids

- Instrument calibration drifts

- Remote control 
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