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Early History of Weather Mod 
  Seminal discoveries at GE Research Lab in 

Schenectady, NY under direction of Nobel 
Laureate Dr. Irving Langmuir, 1946 
  Dr. Vincent Schaefer discovered dry ice as an 

ice nucleating agent 
  Dr. Bernard Vonnegut discovered silver iodide 

as an effective ice nucleant 
  Began Project Cirrus in 1947 

  Collaboration of GE, US Army Signal Corps, 
Office of Naval Research and US Air Force 





Why seed clouds? 

 Weather modification (a.k.a. cloud 
seeding) is practiced for three general 
purposes 
 Rain/Snow enhancement 
 Hail Suppression 
  Fog Dispersal 

 Sponsors include counties, cities, states, 
irrigation districts, ski resorts, and public 
utilities to name a few 



Evaluations/Benefits 

 Winter snow enhancement 
  5-15% increases in effectively targeted 

programs 
  Produced water costs ~$2-$10 per acre/ft. 

 Summer rain enhancement 
 Up to ~10% target/downwind increases 
  50% increase in rain volume from individual 

seeded clouds (TX) 



Evaluations/Benefits 

 Hail suppression 
  27-45% (KS, ND) reduction in crop-hail 

losses 
 Benefit/Cost ratios 

  Snowpack programs better than 10:1 
 Rain enhancement/hail suppression 

programs for ag production in the range of 
37:1 (KS), 13-22:1 (direct) and 41-67:1 
(gross) (ND) 
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ASCE/EWRI Documents 
  Standard Practice documents 

  For the Design and Operation of Hail 
Suppression Projects (39-03) 

  For the Design and Operation of Precipitation 
Enhancement Projects (42-04) 

  For the Design and Operation of Supercooled 
Fog Dispersal Projects (44-05) 

  ASCE Manual and Report on Engineering 
Practice #81, Guidelines for Cloud Seeding 
to Augment Precipitation (2nd edition) 



Conclusions 

 Active operational programs ongoing in 
nine western states 

 Seeding programs viewed as long-term 
water resource and risk management 
tools – not drought busters 

 Advancing technology and knowledge 
continue to improve seeding efficacy 
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