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Some reflections on PEP-SSP3 (1979-1981) and on 
where weather modification efforts stand now.

Gabor Vali
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Evidence of the great collaboration by the Base Area de Villanubla.  1979.
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Seedability

aircraft: “Maybe Index”
radar: vertical profile
           wind inhomogeneity
models: comparisons
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Vali,1983 PEP Report, also Vali, Koenig and Yoksas, 1988.



Valladolid, May 7, 2005Vali, Koenig and Yoksas, 1988, J. Clim. Appl. Meteor.
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Potential for rainfall increase
for FebMay season:

       class                7.6% 
       class C          34%
       average         17%

Koloskov, Melnichuk and Sedunov, 1984 Tallin Cloud Physics Conference
Burtsev, koloskov and Melnichuk, 1985 Honolulu Wx. Mod. Conference
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my view from the perspective of 25 years: 

Perhaps the major contribution of PEP is the 
idealistic perspective it presented on how 
weather modification as science should be 
approached:
(i) assesment based on measurements and 

modeling, 
(ii) not forced by local need or politics 
(iii)  broad representation of diverse 

expertice and open debate
It also proved how expensive and difficult this 

path is.
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“The Atmospheric Sciences 
Entering the TwentyFirst Century”

1998, Board on Atmospheric Sciences and Climate

“Weather modification research appears to have stagnated. 
Demonstration of a better understanding of the natural 
precipitation process, in a verified quantitative model, could 
revive this area of research by providing a basis for 
developing and testing hypotheses and for assessing the 
likely effects of modification programs.” (page 93)
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“Critical Issues in Weather Modification Research” 
2003, Board on Atmospheric Sciences and Climate

“The Committee concludes that there still is no convincing 
scientific proof of the efficacy of intentional weather 
modification efforts. In some instances there are strong 
indications of induced changes, but this evidence has not 
been subjected to tests of significance and 
reproducibility. .....  Despite the lack of scientific proof, the 
Committee concludes that scientific understanding has 
progressed on many fronts ....” (pg. 3)
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“Critical Issues in Weather Modification Research” 
2003, Board on Atmospheric Sciences and Climate

“Operational weather modification programs ... exist in more 
trhan 24 countries, and there were at least 66 operational 
programs being conducted in 10 states across the United 
States in 2001. ...

After reaching a peak of $20 million per year in the late 1970s, 
support ... has dropped to less than $500,000 per year.” (pg. 
2)
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“Critical Issues in Weather Modification Research” 
2003, Board on Atmospheric Sciences and Climate

“Clearly, there is a paradox in these divergent trends.  The 
federal government is not willing to fund research to 
understand the efficacy of weather modification technologies, 
but others are willing to spend funds to apply these unproven 
techniques. Central to this paradox is the failure of past cloud
seeding experiments to provide an adequate verification...  The 
catch22 ensues ....” (pg. 2)

Recommendations are for “renewed commitment”   and 
“coordinated national program to conduct a sustained 
research effort”
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“A response by the Weather Modification Association” 
2004

“ We support ..... But we argue that the coordinated national 
program should also support exploratory and confirmatory 
field studies in weather modification.  It should capitalize on 
operational cloud seeding programs, and use them as a basis 
for testing models, and developing new statistical methods for 
evaluating the efficacy of those operations.” (pg. 4)

“Indeed, if the NRC panel were to hold inadvertent weather 
modification and climate change to the same high standard, 
they could only conclude that there is ‘no convincing 
scienctific proof’ for either.” (pg. 8)
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“A response by the Weather Modification Association” 
2004

Cites evidence and indications for:
•  hailfall reduction of ~50% accompanied by rainfall 
increases
•  wintertime precipitation increases of 1015% from 
orographic clouds 
•  more rain and longer lifetime of seeded convective 
clouds 
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Weather project aims to moisten dry land
(China Daily by Liang Chao)

Updated: 2004-02-28 00:45

...

"Cloud seeding or artificial rain-making, hail and fog-dispersing techniques
will also be used to help improve ecosystem and control forest fires, secure
freeway transportation and success of key social events like the Beijing
2008 Olympic games and the 2010 Shanghai World Expo," Qin Dahe, the
top official at the China Meteorological Administration, said Friday during
a national conference in Beijing aimed at co-ordinating such operation. 

"The scope of China's weather modification is ranked as the first of its type
in the world today with strong government financial backing," Qin said. 

Last year, 413 million yuan (US$49 million) was injected into the
operation. 

In 2003 alone, more than 3,800 rocket launchers, about 7,000 antiaircraft
guns and many airplanes were put into use for various weather modification
operations to enhance precipitation in more than 1,800 counties throughout
China. More than 35,000 people were involved. 

Qin made it clear that, "in the years ahead, such operations will enable
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my view ??
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Experimentation, with repeatable and significant results, is too difficult 
and costly for weather modification, due to both the variability of clouds 
and the small magnitude of the expected outcome.
Models, and their input parameters from measurements, are not reliable 
enough as bases for predicting changes of the order of 10%.
There is also growing evidence  in addition to the maritime to 
continental difference  that dust, factory effluents and cities alter 
precipitation formation.
There is very little that can be said about the “downwind” effects of 
localized changes on whatever scales.
Doing their best to evaluate wx. mod. activities, many have come to 
believe in positive results.
Widespread use is almost guaranteed due to need for water, loss from 
hail, etc.
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So, while scientists focus on uncertainties and on 
ways to resolve them, and thereby making slow 
progress, others go ahead and use the tools they find 
promising.
Will massive use of cloud seeding also lead to new 
insights and greater credibility??


