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Historical background: 
1968 - the SDSMT Armored T-28 

Åmotivated by need to understand hail 
development in thunderstorms 

ïPre-polarimetric radar era 

ïStrong-motivation from reported success of hail 
suppression efforts in Soviet bloc 

ÅObserve circulations and microphysical 
processes in storm interiors 



SDSMT armored T-28 was developed with NSF support under a 
project led by Paul MacCready (MRI) and Richard Schleusener 
(SDSMT). Engineering work was led by Robin Williamson. 



After participating in the National Hail Research Experiment 
in the early-to-ƳƛŘ мфтлΩǎΣ ŀƴŘ ƻƴ ŀ ǇǊƻƧŜŎǘ-by-project basis 
in a string of follow-on projects culminating in the 
Cooperative Convective Precipitation Experiment (CCOPE) in 
1981, the Grossversuch project in Switzerland in 1982-83, 
and the Alberta Hail Project in 1985, the business model for 
operating the aircraft was reviewed.  
 
Lƴ ǘƘŜ мфулΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ƭƛƳƛǘŀǘƛƻƴǎ ƭŜŘ ǘƻ ŘƛǎŎǳǎǎƛƻƴ ƻŦ 
developing other aircraft for this mission. 



Community storm-penetrating aircraft 
meetings 

ÅRapid City, 1985  
ïled to SDSMT armored T-28 research aircraft facility 

sponsored by NSF 

ÅNCAR, 1987 
ïEA-6B proposed 

Å1989 &1992:  Research aircraft fleet workshops at 
NCAR reiterate need for enhanced storm 
penetration capability. Top priority, however, is a 
mid-size high-altitude jet 

Å9ŀǊƭȅ нлллΩǎΥ !Ŏǉǳƛǎƛǘƛƻƴ ƻŦ D-V 

 



NCAR Gulfstream V 
High-Performance Instrumented Airborne Platform for Environmental Research 



Workshops starting to focus on  
A-10 as storm research aircraft 

ÅNCAR, 1999 

ïFavors A-10 or EA-6b; others 

ÅRapid City, 2006 

ïMechanism to acquire and operate A-10 looks 
feasible 

ïPretty specific to A-10 

ÅNCAR, 2012 

ïPotential missions for A-10 

 



Capabilities & Missions 

Å1987 Workshop 
ïNeed observations above ceiling of T-28 
ïWork inside or near thunderstorms/hailstorms 
ïWithstand icing, lightning, turbulence 
ïObserve 
ÅPrecip processes 
ÅStorm structure & dynamics 
ÅElectrification 
ÅChemistry 
ÅάDǊƻǳƴŘ-ǘǊǳǘƘέ ǊŀŘŀǊ ŀƴŘ ƻǘƘŜǊ ǊŜƳƻǘŜ-sensing 

ïtŜǊŦƻǊƳ άƳƛŘ-ǎƛȊŜέ ƧŜǘ Ƴƛǎǎƛƻƴǎ 
ïProbably a DoD aircraft 



Missions 

Å1999 Workshop 

ïSame as 1987 list 

Å2006 Workshop 

ïAdded ecology to 1987 list 



Mission stays the same. 
Technology enhances observations 

ÅNew generation OAP & other microphysical 
probes 

ÅNew generation chemistry instrumentation 

ÅNew generation satellite and airborne remote 
sensing 

ÅMission coordination with polarimetric radar 
networks and NLDN and LMA lightning 
networks  



Major administrative issues 

ÅThe list of proposed aircraft was always 
topped by several military aircraft. 

ÅTransfer of an active-duty combat-ready 
aircraft to a civilian entity always was 
problematic, and became even more 
problematic after September 11, 2001 



Solution engineered by Dr. Jim Huning, 
program director for Lower 

Atmospheric Facilities at NSF 

ÅTransfer an A-10 to an airborne research 
facility at the Naval Postgraduate School 

ÅAircraft stays in DoD inventory 

ÅNavy operates aircraft with airworthiness 
handled by USAF A-10 SPO 



Timeline 

ÅSPA-10 project was proposed in 2008 to a NSF 
competition to develop mid-size research 
infrastructure for atmospheric research 

ÅNSF funded the project in Fall, 2011 

ÅLead organization is the Center for 
Interdisciplinary Remotely-Piloted Aircraft Studies 
(CIRPAS) at the Naval Postgraduate School.  

ÅPI is Haf Jonsson of CIRPAS 

ÅDirector of CIRPAS is Bob Bluth 

 

 







Timeline 

Å~ 2 years elapsed before an aircraft was 
delivered to CIRPAS contractor Zivco 
Aeronautics 






