


The 7 million tons is just the thermal energy from combustion.  The retained solar 
energy is having its effect over the residence time of CO2.  

Humble is a small town in Texas.  Now they call themselves Exxon.  

From Life Magazine 1962.



David  Archer  
http://www.agu.org/journals/gl/v024/i004/97GL00168/97GL00168.pdf
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http://scrippsco2.ucsd.edu/data/data.html
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POSITIVE FEEDBACKS
Loss of Arctic ice cover.
Methane from permafrost. x73 effect of CO2
Lower solubility of CO2 in sea water.
Fewer phytoplankton to make dimethyl 

sulphide.
More water vapour in the atmosphere.
Bush fires in Amazon basin.
9 billion population with higher expectations.
Total failure of CO2 trading. . . .  so far.
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Mass of water vapour in air as a function of temperature



Breon FM Tanre D Generoso S Aerosol effect on cloud droplet size monitored from satellite.

Radius microns



Sean Twomey



Z = Cloud depth metres
L =  Liquid water content gm/cubic metre
N = Cloud condensation nuclei /cubic cm.
A = Albedo
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For the same mass of water, lots of small drops are whiter than a smaller number of big ones.

ΔRct = 0.075 Δ loge Ncd

Or 2 times Ncd = + 0.058 reflection From Schwarz and Slingo 1996
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Nature 1990.

John Latham suggests increasing the number of 
condensation nuclei by spraying submicron drops of sea 
water.

Fast evaporation - milliseconds

Salt residues are ideal hydrophilic nuclei 

Turbulence spreads them evenly through the marine 
boundary layer.

Typically one 25 micron drop makes 2 drops 
each 19.8 microns in diameter.
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Clean, mid-ocean air far from shipping lanes.

Migration with the seasons.

Locally available energy.

Long periods on duty.

Food, water, medical attention, home leave?

Unmanned sailing vessels with GPS 
and satellite communications.













 
 

                 
                        

                      
                        

                        
                                                                           



A Marples-Brown Searunner 
34 converted to Flettner 

drive by John Marples under 
test in gentle winds 

Fort Pierce FLA  
2 February 2008



Enercon E-Ship l.  Launched 1 August  2008



The Enercon E-Ship 1 
being fitted out at 
Lindenau GmbH 
shipyard in Keil.



© John MacNeill





Rayleigh. 1878 On the instability of jets. Proc. Lond. Math. Soc. 

S1–10, 4 –13.
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The cumulative installation of Norit Seaguard filters for reverse 
osmosis applications. By 2009 the installed capacity was 

170,000 cubic metres and hour or 47 cubic metres a second. 











28 Days each of RGB data from January and June 2008  
http://ladsweb.nascom.nasa.gov/browse_images/l2_browser.html



Spray in South  Atlantic

Gentle Massage or

Punch in the solar plexus ?

precipitation
mm / day

Cloud fraction



Impact of cloud geo-engineering on rainfall for 2030–2059

Rainfall change (mm/day)



While there is clearly significant benefit in delaying increased 
temperatures, the results also reveal the downside to such 
geoengineering. The most serious is a sharp decrease in rainfall 
over South America, which would likely accelerate the die-back of 
the Amazon rainforest and the subsequent loss of one of the 
world’s major carbon stores. 

Hadley Centre 4 June 2009

There were also side effects of influencing the clouds, however. 
Seeding off the coast of South Africa leads to a knock-on effect 
which reduces Amazon rainforest rainfall by 30%. This could 
accelerate die-back of the forest, which is one of the world’s major 
carbon stores, thus releasing huge amounts of carbon into the 
atmosphere. 

Hadley Centre 8 September 2009



0.8 mm / day   x  365 days    =   292 mm / year 

Present Amazon basin rainfall 2000 mm/year

Reduction =  14.6 %

2000 mm – 292 mm   =   1708 mm /year

Precipitation – evaporation  =   ? 

Time of year that spraying is done  ?



365 x 0.25 mm    = + 90 mm / year
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If blue is high subtract 2.5 from the red.  If blue is low add 2.5 to red.
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http://www.see.ed.ac.uk/~shs

Then browse to Climate change.

http://www.see.ed.ac.uk/%7Eshs






This is the neighboring ranch, La 
Inmaculada.





Manghani et al 2000



Axel Lauer et al. 2007 Atmos. Chem. & Phys.  0.19 to 0.6 W/m2



Hoppel WA 2002
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