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What:  Deployment of the 2nd ARM Mobile Facility and 
various other experiments to Steamboat Springs Colorado to 
operate in close coordination with instruments at Storm Peak 
Lab

When:  Mid November 2010 – early April 2011 with periodic 
‘intensive’ efforts (e.g. during mixed phase or dust events)

Why:  Primary objective – Use AMF2, ‘guest’ instruments and 
SPL as in situ data collection platform for validation of cloud 
and precipitation properties retrieved by ground-based active 
and passive remote sensors.



StormVEx Objectives :

1. Provide a continuous correlative remote sensing and in situ data set to 
the ARM Archive that consists of routine ARM active and passive 

remote sensing measurements, with coincident in situ microphysical 
cloud and precipitation observations that are suitable for validation of 

remote sensing retrieval algorithms.

2. Produce an ACRF data set in a region of complex terrain (e.g. COPS) -
a long standing goal of ARM 

3. Document the role of aerosols, both natural and anthropogenic, in 
cloud and precipitation processes. 



Valley Floor Site 

Thunderhead

Christie Peak

Storm Peak Lab



What Effect Do Aerosol Properties 
(Size & Composition) Have On Cloud 

Formation?
1. Laboratory Studies (… but what composition to use ?)

2. Measure in Cloud (… but what were the initiation 
conditions?)

3. Make an artificial cloud from free tropospheric aerosol



Droplet Formation 
Cloud Condensation Nucleus Chamber



Ice Nucleation
Compact Ice Chamber
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Key Step : Counterflow Virtual Impaction

Design and Performance of a Pumped Counterflow Virtual 
Impactor, Boulter, Cziczo et al., AS&T, 2006.
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Analysis of Cloud Elements : SPMS
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Analysis of Cloud Elements : AMS

Animation of the Aerodyne AMS. Credit: Matt Thyson (Lexington, Massachusetts) and Jose Jimenez 

• The choice of analytical technique critically depends on what is being 
observed.
• e.g. ice nuclei are largely mineral dust which is not visible to AMS 
whereas CCN can activate at sizes below SPMS thresholds

http://cires.colorado.edu/~jjose/ams.html�
http://cires.colorado.edu/~jjose/ams.html�


Salient Results : CCNC

• Proof of concept : Separation of droplets from unactivated due to 
composition effects
• Preliminary Results : Organics preferentially in the unactivated phase



Salient Results : CIC

• Ice nuclei are, on average, large than typical with special composition 
enhanced in mineral dust and anthropogenic particles (metals).

Mineral Dust /
Fly Ash

Metallic

Biomass

Sulfates/
Organics

EC Biological

Unpublished Data, SPL
e.g. DeMott, Ice Nucleation Tutorial



Questions ?



Valley Floor Site – Everything too big and heavy to get to Thunderhead…

Note:  4 Radar and 5 Frequencies!



Christie Peak – ARM Aerosol Observing System



Storm Peak Lab Instrumentation consists 
primarily of in situ aerosol, cloud, and 
precipitation probes

Additional instruments include 
SPEC CPI and 2DS
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