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Managing	  Solar	  Radia-on	  
 



“The planet needs a sunscreen”  
-- Edward Teller 

Edward Teller and Lowell Wood 



Can Dr. Evil Save The World? 

Forget about a future 
filled with wind farms 
and hydrogen cars. The 
Pentagon's top 
weaponeer says he has 
a radical solution that 
would stop global 
warming now -- no 
matter how much oil we 
burn.  
 
Lowell Wood as portrayed 
in Rolling Stone (Nov. 
2006) 
 



A male hand, god-like in scale, is on the thermostat 
Thermostat is “nowhere,” perhaps in outer space 
Temperature is 73o F being turned back to 54o F or five 

degrees cooler than Earth’s long-term average!  
The thermostat dial is centered on Roswell, NM 



What’s wrong with climate engineering? 
1.   Who has the moral right? 
2.   What? A global thermostat!  
3.   Reduce incentives to mitigate? 
4.   Unknown side effects? 
5.   Once begun, can we ever stop? 
6.   Could it be commercialized? 
7.   Why is the military so interested? 
8.   What if nations or companies do it unilaterally? 
9.   Does it violate existing treaties? 
10.  Will it alter fundamental human relationships to nature 

and to each other? 

-- condensed from Alan Robock, “20 reasons” 



Recent a-historical statements about 
geoengineering, Asilomar 2010 

• “We Don’t have a history of geoengineering to fall back on…”   
• Yes we do. 

• “Things are moving quickly, so we don’t have the luxury of looking 
at history.”   

• We must take the time. 

• “It is time to make a first impression on an uninformed public.” 
• This is like whitewashing an old fence. 

• “We are the first generation to think about these things.”  
•  History says otherwise. 



Myth and History 
 
Hubris and Nemesis 



Phaeton’s	  Blunder	  
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In 1839 James Espy, the 
first meteorologist 
employed by the US 
government, proposed 
rain-making by lighting 
massive fires. 
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Eliza Leslie 
(1787-1858) 

“The Rain King” 
of 1942 
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1947 
military 
seeding of 
a hurricane 
by Project 
Cirrus 
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The Technocrat 
Collier’s (1954)	  
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Weather	  Warfare?	  Aircra:	  seed	  clouds…	  



Clouds	  turn	  angry	  



Invading	  force	  
neutralized!	  



“Donald Duck, Master Rainmaker” 

Walt Disney's Comics and Stories 
(September 1953) !







Meanwhile, Daisy has gone on 
a picnic with another duck, 
and Donald is jealous. 











Wexler (L) with Von Neumann, Charney, ENIAC and others, 1954 



Present	  awful	  possibili-es	  of	  nuclear	  warfare	  may	  give	  way	  to	  

others	  even	  more	  awful.	  A:er	  global	  climate	  control	  becomes	  

possible,	  perhaps	  all	  our	  present	  involvements	  will	  seem	  

simple.	  We	  should	  not	  deceive	  ourselves:	  once	  such	  

possibili-es	  become	  actual,	  they	  will	  be	  exploited.	  

	  	  

—John	  von	  Neumann,	  “Can	  We	  Survive	  Technology?”	  (1955).	  
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Wexler	  in	  the	  Oval	  Office	  



World	  Weather	  Watch	  
Wexler	  and	  V.A.	  Bugaev	  in	  Geneva,	  Mar.	  1962	  





[Climate control] can best be classified as “interesting 

hypothetical exercises” until the consequences of 

tampering with large scale atmospheric events can be 

assessed in advance.  Most such schemes that have 

been advanced would require colossal engineering 

feats and contain the inherent risk of irremediable harm 

to our planet or side effects counterbalancing the 

possible short-term benefits.  

—Harry Wexler 1962 
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Discovering	  and	  disrup-ng	  the	  magnetosphere	  







International Agreement 

No country shall take any action that would cause 

a major disturbance of the natural environment of 

the earth without prior consultation with other 

countries  –UK Government, 1963 

 

Limited Nuclear Test Ban Treaty, 1963  



ENMOD (1978)  

UN treaty prohibits environmental modification 

techniques that change “through the deliberate 

manipulation of natural processes—the dynamics, 

composition or structure of the Earth, including its 

biota, lithosphere, hydrosphere and atmosphere, 

or of outer space.” 





The “Tipping Point”	  



Where will it roll?	  



WHAT SHALL WE DO? 
 
Study the historical, ethical, legal, and social 
implications of geoengineering to integrate 
international, interdisciplinary, and 
intergenerational issues and perspectives and 
include lessons from past efforts to modify weather 
and climate. 
 

 -- AMS and AGU Policy Statement, 
“Geoengineering the Climate System”  

 



The Middle Course is Safest and Best – Helios 

Follow the “middle course” of collective energy 
efficiency, environmental stewardship, and ethical 
choices. 





Geoengineering	  1945-‐1958:	  Proposed,	  Actual,	  and	  Notable	  Warnings	  
	  

1945	  Vladimir	  Zworykin	  proposes	  perfect	  predic-on/control	  with	  digital	  computer	  

1945	  Julian	  Huxley	  proposes	  nuclear	  weapons	  to	  dissolve	  polar	  ice	  cap	  

1947	  Project	  Cirrus	  acempts	  diversion	  of	  Atlan-c	  hurricane,	  followed	  by	  devasta-on	  
of	  Savannah,	  Georgia	  

1955	  Irving	  Langmuir	  proposes	  Pacific	  Basin	  cloud	  seeding	  to	  divert	  typhoons,	  alter	  
circula-on	  systems	  

1955	  J.	  von	  Neumann,	  “Can	  We	  Survive	  Technology?”	  warns	  of	  global	  climate	  
control	  and	  nuclear	  war	  

1958	  Teak	  and	  Orange,	  3.8	  MT	  H-‐bombs	  detonated	  at	  48	  miles	  (mesosphere)	  and	  27	  
miles	  (stratosphere)	  

1958	  Project	  Argus,	  Three	  1.7	  KT	  atomic	  bombs	  detonated	  at	  125-‐355	  miles	  in	  
magnetosphere	  creates	  ar-ficial	  EMP	  

	  



Geoengineering	  1962-‐1967:	  Proposed,	  Actual,	  and	  Notable	  Warnings	  
	  

	  1962	  Harry	  Wexler	  warns	  that	  100	  KT	  Bromine	  bomb	  could	  destroy	  ozone	  layer	  

1962	  Project	  Stormfury	  modifica-on	  of	  Atlan-c	  hurricanes	  is	  cri-qued	  by	  Fidel	  
Castro	  and	  government	  of	  Mexico	  

1962	  Soviet	  Union	  detonates	  three	  H-‐Bombs	  detonated	  in	  space	  to	  generate	  EMP	  
and	  test	  defense	  systems	  

1962	  Starfish	  Prime,	  1.4	  MT	  H-‐Bomb	  detonated	  in	  magnetosphere	  for	  military	  
advantage	  is	  directly	  followed	  by	  LIMITED	  TEST	  BAN	  treaty	  (1963)	  

1963	  Project	  West	  Ford,	  500	  million	  copper	  needles	  launched	  into	  orbit	  to	  create	  
ar-ficial	  ionosphere	  

1965	  Gordon	  MacDonald	  warns	  that	  geoengineering	  could	  be	  weaponized	  to	  wreck	  
the	  planet	  

1967	  Monsoonal	  cloud	  seeding	  over	  Vietnam	  leads	  to	  UN	  ENMOD	  treaty	  (1978)	  


