

































































































Geo-engineering






Geo-engineering is the study and implementation of technical ways to change (and arguably improve) things like weather patterns, river paths, soils, climates and sea currents on Earth. Recently, geo-engineering has received special attention for efforts to combat global warming.
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Runaway Global Warming








1. Methane releases in the Arctic



  

  On June 15, 2011, the research vessel Polarstern (Wikipedia photo right) of the Alfred Wegener Institute for Polar and Marine Research will set off on its 26th arctic expedition.




According to the press release, scientists onboard the vessel plan to take seafloor samples from a marine area in which fishery echosounders recently detected numerous gas flares. They indicate that probably enormous quantities of methane are released from the seafloor at water depths of around 400 metres west of Svalbard.




Scientists have been researching the potential for methane releases in the Arctic for years. One of the dangers with climate change is that hydrates could become destabilized, causing huge amounts of methane to be released, in turn accelerating warming.




The East Siberian Arctic Shelf is a region about 2,000,000 km2 large that, due to polar amplification of global warming, can now be 10°C or 18°F warmer than it was from 1951 to 1980 (NASA image below).




Shakhova and Semiletov (2010) conclude that this ESAS region should be considered the most potential in terms of possible climate change caused by abrupt release of methane.




A press release accompanying a widely-reported study published in Science in 2010 explains that in the shallows of the East Siberian Arctic Shelf, methane simply doesn't have enough time to oxidize, which means more of it escapes into the atmosphere. That, combined with the sheer amount of methane in the region, could add a previously uncalculated variable to climate models.




"The release to the atmosphere of only one percent of the methane assumed to be stored in shallow hydrate deposits might alter the current atmospheric burden of methane up to 3 to 4 times," Shakhova warns.




A 2008 paper by Shakhova et al. considered release of up to 50 Gt of predicted amount of hydrate storage as highly possible for abrupt release at any time. Such a release could multiply the atmospheric methane burden by up to 11 times.



2. Abrupt merthane releases




As permafrost melts, algae and bacteria can flourish, contributing methane through their metabolism. Even more worrying, collapse of methane hydrates can cause abrupt release of huge amounts of methane.




Rising temperatures can cause hydrates to collapse, resulting in abrupt release of huge amounts of methane. Anomolies of up to 12.5°C show up on the image below with average temperatures for November 2010. 



 



For individual days and locations, the anomaly can be even more striking. On January 6, 2011, the minimum temperature in Coral Harbour, located at the northwest corner of Hudson Bay in the province of Nunavut, Canada, was –3.7°C (25.3°F), i.e. 30°C (54°F) above average.




How high can temperatures rise in the Arctic? Below are projections based on above NASA data. 





Methane hydrates are held together by high pressure and low temperatures. They can collapse when the temperature rises, or when pressure falls, e.g. when hydrates are disturbed by earthquakes and associated tsunamis, shock-waves and land-slides. Thermal expansion of land and water can put additional stress on areas prone to seismic activity. Furthermore, as ice and glaciers in the mountains melt away, a substantial weight is disappearing, changing pressures that act on the Earth's crust and contribute to seismic activity. This link was confirmed in several scientific studies, such as this one dating back to 2003. Drilling and fracking in these hydrates could make things worse and trigger abrupt releases of huge amounts of methane.




Collapse of a single hydrate can accelerate local warming, in turn causing further hydrates to similarly start adding large amounts of methane to the atmosphere, as further described below. 




3. Oxygen depletion




At the moment, methane releases from undersea sediments may still become oxidized in the water. However, a two-part study by Berkeley Lab and Los Alamos National Laboratory shows that, as global temperature increases and oceans warm, methane releases from clathrates would over time cause depletion of oxygen, nutrients, and trace metals needed by methane-eating microbes, resulting in ever more methane escaping into the air unchanged, to further accelerate climate change. 


 

  4. Hydroxyl depletion in the air
  

To make matters even more catastrophic, high methane concentrations will result in an absence of enough hydroxyl in the air for all this methane to be oxidized. A 2009 study by Drew Shindell found that increases in global methane emissions did cause a 26% hydroxyl decrease. Because of this, methane now persists longer in the atmosphere, before getting transformed into the less potent carbon dioxide.

A Centre for Atmospheric Science study suggests that sea ice loss may amplify permafrost warming, with an ice-free Arctic featuring a decrease in hydroxyl of up to 60% and an increase of tropospheric ozone (another greenhouse gas) of up to 60% over the Arctic. This lack of hydroxyl means that methane will persist in the atmosphere for longer at its high global warming potency.

5. Local concentration of methane

Earth has 510,072,000 km2 of surface, or more than 255 times that of the East Siberian Arctic Shelf. Initial concentration of that much methane in the Arctic makes things even worse. While methane can spread out quickly, it will initially be concentrated where it is released. A major methane release in the high Arctic would take 15-40 years to spread to the South Pole. This methane will allow less heat from sunlight in summer to escape into space, while the sun doesn't set. This could therefore cause summer temperatures to rise dramatically in the Arctic, in turn causing further melting and more warming than we're already witnessing now.



6. Methane's high initial Global Warming Potential




Particularly worrying about methane is its high global warming potential, which can be made worse due to the above points, i.e. lack of oxygen in water, resulting in ever less methane oxidation in water, hydroxyl depletion in the air and local concentration of methane. All this may increase methane's global warming potential. 




In its first five years, methane is at least 100 times as potent as carbon dioxide as a greenhouse gas (above image below, from a study by Dessus). Abrupt releases of 15 Gt (or Pg) of methane would result in a burden of 20 Gt of methane (since there already is about 5 Gt in the atmosphere). Applying a global warming potential of 100 times carbon dioxide would give this 20 Gt of methane an initial greenhouse effect equivalent to 2000 Pg of carbon dioxide.




By comparison, atmospheric carbon dioxide levels rose from 288 ppmv in 1850 to 369.5 ppmv in 2000, for an increase of 81.5 ppmv, or 174 PgC. What makes things even worse is that this 174 PgC was spread out over the globe, whereas methane from such abrupt releases in the Arctic would - at least initially - be concentrated in a relatively small area.




Extension of methane's lifetime further amplifies its greenhouse effect, especially for releases that are two or three times as large as current releases.



The graph on the right, based on data by Isaksen et al. (2011), shows how methane's lifetime extends as more methane is released.




The GWP for methane typically includes indirect effects of tropospheric ozone production and stratospheric water vapor production. The study by Isaksen et al. shows (image below) that a scenario of 7 times current methane levels (image below,medium light colors) would correspond with a radiative forcing of 3.6 W/m-2. 







Such an increase in methane would thus add more than double the entire current net anthropogenic warming, effectively tripling the effect of all emissions added by people since the industrial revolution (for comparison, see the IPCC AR4 SPM and Wikipedia image below).






An addition of less than 30 Pg of methane could create such a scenario (i.e. of 7x the methane we're used to having in the atmosphere) and this would extend methane's lifetime to some 18 years, so such a burden will not go away quickly. The situation is even worse when releases take place abruptly over a short period. A single submarine landslide can release 5 Pg of methane, which can double the methane currently in the atmosphere when this occurs in shallow waters, since such a huge release will saturate the water, so most methane will enter the atmosphere unchanged, to trigger further releases. 




7. Runaway Global Warming




This kind of warming in the Arctic could result in ever more methane ending up in the atmosphere and remaining there for a longer period without getting oxidized. Initially, all this methane will be concentrated in the arctic, causing huge amplification of the greenhouse effect there in summer, heating up the sea and causing further depletion of oxygen (as algae start to bloom) and further accelerating the permafrost melt and thus causing further carbon to be released from permafrost and clathrates.




Such dramatic local warming is bound to trigger further melting of permafrost locally, resulting in further releases of methane. Massive amounts of methane are stored in the Arctic, much of it concentrated at high density in hydrates. One liter of hydrate can release up to 164 liters of methane. A rise in temperature could cause abrupt releases of huge amounts of methane from hydrates.




8. What can be done about it?




Once runaway global warming starts, it feeds on itself. While dramatic reduction in global greenhouse gas emissions is imperative, that alone will not be able to stop runaway global warming.




  

    Geoengineering methods could reflect some of the sunlight in the Arctic back into space, such as by distributing sulfur dioxide into the stratoshphere by jets, cannons or hoses, or by enhancing cloud albedo as proposed by Stephen Salter and John Latham (see image left).




Even halving the amount of sunlight may not be enough to reduce rapid warming in the region, if that would merely be like cutting methane's GWP in half. Moreover, it can take several years for warming to reach and penetrate hydrate sediments, as described by Nesbit, and once on its way, reducing surface temperature may not be able to reverse such a process quickly enough to avoid massive methane releases. In other words, the window of opportunity for solar reduction methods may already have closed.




Further methods include ways to ignite the methane using short, amplified and focused pulses of UV light from airplanes or satellites. UV light could also be used to produce more hydroxyl, in efforts to oxidize as much methane as possible.




Igniting or breaking down methane may also be possible using model airplanes, equipped with LiPo batteries and with solar thin film mounted both on top of and underneath the wings. Numerous such planes could navigate to the Arctic by autopilot in summer, when there are high concentrations of hydrogen peroxide and when the sun shines 24-hours a day. Flying figure-8 patterns with the wings under an angle could optimize capture of sunlight, keeping the planes in the air, while using surplus energy to power UV lights. Another methods could be to focus UV light on ozone and mix it with volatile hydrocarbons, in an effort to produce hydroxyls. At the end of summer, the planes could return home for a check-up and possible upgrade of the technology, to be launched again early summer the next year.




Such methods are further discussed at this geoengineering group.
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Action Plan to deal with global warming and climate change








Goals:

1. Adapt and deal with symptoms (preparation, preservation, plantation, energy saving, etc)

2. Combat causes of global warming  

2.1. Long-term impact (cut CO2 emissions and remove CO2 from atmosphere and oceans) (C,D) 

2.2. Short-term impact

2.2.1. Reflect more sunlight back into space (D) 

2.2.2. Reduce pollutants other than CO2

2.2.2.1. Reduce emissions of chemical gases such as HFC, PFC, SF6,, halon, CFC and HCFC (A)

2.2.2.2. Reduce emissions of CH4, N2O, BC, CO, NOx and VOC (B,C,E)

2.2.2.3. Produce extra OH (D) 



This can be best achieved through:

	A.	

	Protocols (Kyoto, Montreal, etc), standards and deposits (refunded at collection) on products containing inorganic pollutants 
	

	

	Fees on nitrogen fertilizers and livestock products (where farmed) to fund local application of biochar
	C. 	

	Fees on burning fuel (where burned) to fund clean local alternatives (incl. EVs, solar cookers, WWS energy)
	D.
	

	Geoengineering (adding lime to seawater and aerosols to the atmosphere, carbon air capture, using UV light to stimulate methane oxidation, cloud brightening, etc; for more see the geoengineering group)
	E.
	

	Organic waste handling standards (e.g. the UNEP-proposed ban of open field burning of agricultural waste)



Color Use:

	Blue	

	Goals
	Purple	

	Inorganic waste policies (cycle A) 
	Green	

	Land use and organic waste policies (cycles B & E)
	Orange	

	Geoengineering & energy-related policies (cycles C & D)
	——>	

	Feebate policies






         



	Acronyms and Abbreviations
	BC	black carbon (or soot)
	CFC	chlorofluorocarbon
	CH4	methane (or natural gas)
	CO	carbon monoxide
	CO2	carbon dioxide
	EV	electric vehicle
	HFC	hydrofluorocarbon also known as freon, with the subclass HCFC 
	HCFC	hydrochlorofluorocarbon
	H2O2	HOOH or hydrogen peroxide
	NO	nitrogen monoxide (commonly known as nitric oxide)
	NO2	nitrogen dioxide
	NOX	nitrogen oxides (NO and NO2, which cause O3, smog and acid rain)
	N2O	nitrous oxide
	O3	ozone
	OH	hydroxyl
	PFC	perfluorocarbon
	SF6	sulphur hexafluoride
	UNEP	United Nations Environment Programme
	VOC	volatile organic compound include CFCs, styrene, limonene and formaldehyde
	WWS	WWS energy or Wind, Water and Solar Energy (water includes hydro, wave, tidal and geothermal)




Related Posts



Goals

Ten Dangers of Global Warming

America can win the clean energy race



A. Protocols, standards and deposit programs

A national bottle recycling bill

Green Refrigerators and Air Conditioners



B. Fees on nitrogen fertilizers and livestock products, funding biochar

Biochar

Afforestation - bringing life into the deserts

Save the Rainforest

Fees on Livestock to fund Biochar



C. Fees on burning fuel, funding clean local energy programs

Electric Vehicles - Frequently Asked Questions

SuperB Grid



D. Geoengineering

The Threat of Methane Release from Permafrost and Clathrates

Funding of Carbon Air Capture

Open letter on Arctic sea ice loss



E. Organic waste handling standards

Algae Bags




	——>	

	Feebate policies

Feebates
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2011 starts with lowest Arctic sea ice extent on record








The year 2010 was the warmest year on record, as confirmed by the WMO and as illustrated by the NOAA graph below.



This  is the more dramatic given that we’re in the middle of a strong La  Niña, which pushes temperatures down, while we’ve been in “the deepest solar minimum in nearly a century.”

NOAA has meanwhile published the data for 2010. A chart based on NOAA data is added below, with standard polynomial trendline added.

 


As the NASA map below shows, temperature anomalies are especially prominent at higher latitudes, close to the Arctic.


Arctic sea ice cover in December 2010 was the lowest on record for the month,  said the WMO, adding that sea  ice around the northern polar region shrank to an average monthly  extent of 12 million square kilometres, 1.35 million square kilometres  below the 1979 to 2000 December average. Furthermore, 2011 has started with the lowest Arctic sea ice extent on record for this time of the year, as shown on the International Arctic Research Center graph below.



On the NSIDC graph below, monthly September ice extent for 1979 to 2010 shows a decline of 11.5% per decade.



The NSIDC image below  shows that, at the end of the summer 2010, under 15% of the ice  remaining in the Arctic was more than two years old, compared to 50 to  60% during the 1980s. There is virtually none of the oldest (at least  five years old) ice remaining in the Arctic (less than 60,000 square  kilometers [23,000 square miles] compared to 2 million square kilometers  [722,000 square miles] during the 1980s).



Why  is all this so important? The Arctic sea ice acts as a giant mirror,  reflecting sunlight back into space and thus keeping Earth relatively  cool, as discussed in this open letter.  If this sunlight instead gets absorbed at higher latitudes, then  feedback effects will take place that result in much higher  temperatures, in a process sometimes referred to as Arctic amplification  of global warming.




Above image is from a recent study, which found that 2010 set a record for surface melting over the Greenland ice sheet.

The study warns that surface melt and albedo are intimately linked: as melting increases, so does snow grain size, leading to a decrease in surface albedo which then fosters further melt.

A recent study concludes that the rate of Arctic sea ice decline appears to be accelerating due to positive feedbacks between the ice, the Arctic Ocean and the atmosphere. As Arctic temperatures rise, summer ice cover declines, more solar heat is absorbed by the ocean and additional ice melts. Warmer water may delay freezing in the fall, leading to thinner ice cover in winter and spring, making the sea ice more vulnerable to melting during the next summer.

	

Thin lines are raw data, bold lines are three-point running means….  (C) Summer temperatures at 50-m water depth (red)….  Gray bars mark averages until 1835 CE and 1890 to 2007 CE. Blue line is the normalized Atlantic Water core temperature (AWCT) record … from the Arctic Ocean (1895 to 2002; 6-year averages)….  (D) Summer temperatures (purple) [calculated with a different method]





The IPCC didn't take such feedbacks into account and didn't foresee a total September sea ice loss in the Arctic  for this century. Many scientists have repeatedly warned about this, as  mentioned in this early 2009 post and this early 2010 post.


Projections  that start with more recent data will take some of this feedback into  account. Projections that start with 1992 and 1995 data, as in the pink  and purple lines on above image, predict a total loss of September  Arctic sea ice by 2040 or 2030. A study that used 2007/2008 data as  starting point predicts a nearly sea ice free Arctic in September by the year 2037.

Albedo  change is only one of a number of feedback processes. A rapid rise of  Arctic temperatures could lead to wildfires and the release of huge  amounts of carbon dioxide and methane that are now stored in peat,  permafrost and clathrates, which constitutes further feedback that could  cause a runaway greenhouse effect. Heat produced by decomposition of  organic matter is yet another feedback that leads to even deeper melting.



The  cumulative impact of multiple feedback processes and their interaction  reinforces and accelerates Arctic warming, making downward curved  projections more applicable than straight line extrapolation of earlier  data. The pink dotted line on above chart shows a scenario that reflects  the impact of a number of feedback processes.

A study at the University of Calgary  concludes that, even if we completely stopped using fossil fuels and  put no more CO2 in the atmosphere, we've already added enough carbon in  the oceans to cause the West Antarctic ice sheet to eventually collapse  (by the year 3000), resulting in a global sea level rise of at least  four meters. In other words, we have already passed the tipping point  for the West Antarctic ice sheet, and additional emissions could cause  its collapse to occur much earlier.

According to a study published in the journal Nature Geoscience, ice and  snow in the Northern Hemisphere are now reflecting on average 3.3 watts of solar energy per square meter back to space, a reduction of 0.45  watts per square meter between 1979 and 2008.  "The  rate of energy being absorbed by the Earth through cryosphere decline –  instead of being reflected back to the atmosphere – is almost 30% of  the rate of extra energy absorption due to CO2 increase between  pre-industrial values and today," co-author Karen Shell said.

A study by by National Center for Atmospheric Research (NCAR) scientist Jeffrey Kiehl  found that carbon dioxide may have at least twice the effect on global  temperatures than currently projected by computer models of global  climate. Melting of ice sheets, for example, leads to additional heating  because exposed dark surfaces of land or water absorb more heat than  ice sheets.

Without changes, this new study warns, Earth's average temperature appears set to rise this century by 29°F (16°C),  to levels never before experienced in human history. Such a rise would  make that many areas on Earth would become too hot to live in.

Humans and other mammals cannot survive prolonged exposure to temperatures exceeding 95°F (35°C), says Steven Sherwood. Heat stress would make many parts of the globe uninhabitable with global-mean warming of about 7°C (12.6°F). Warming of about 21°F (11-12°C) would make places where most people now live uninhabitable.


I have made recommendations to deal with global warming for years, most recently in this Global Warming Action Plan.

What do you think should be done?

	More on Global Warming:
	Global Warming Action Plan
	Arctic Sea Ice Falls Below 2007 Low
	In case you were confused, global warming is real!
	The Threat of Methane Release from Permafrost and Clathrates
	Global Warming - Red Alert!
	Ten Dangers of Global Warming

	
	More on Geoengineering:
	Target 2020
	Funding of Carbon Air Capture
	Space Hose
	Afforestation - bringing life into the deserts
	Biochar
	Towards a Sustainable Economy
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Open letter on Arctic Sea Ice Loss















Open letter on Arctic Sea Ice Loss





The Arctic sea ice acts as a giant mirror to reflect sunlight back  into space and cool the Earth.  The sea ice has been retreating far  faster than the Intergovernmental Panel on Climate Change (IPCC)  predicted only three years ago [1].  After the record retreat  in September 2007, many scientists revised their predictions for the  date of a seasonally ice free Arctic Ocean from beyond the end of  century to beyond 2030.  Only a few scientists predicted this event for  the coming decade, and they were ridiculed.



In 2008 and 2009 there  was only a slight recovery in end-summer sea ice extent, and it appears  that the minimum 2010 extent will be close to a new record [2]. However the evidence from PIOMAS is that there has been a very sharp decline in ice volume [3], which is very worrying.



The  Arctic warming is now accelerating, and we can expect permafrost to  release large quantities of methane, from as early as 2011 onwards,  which could lead inexorably to runaway greenhouse warming and abrupt  climate change.  All this could become apparent if the sea ice retreats  further than ever before this summer.  We could be approaching a point  of no return unless emergency action is taken.



We suggest that the  current situation should be treated as a warning for us all.  The world  community must rethink its attitude to fighting global warming only by  cutting greenhouse gas emissions sharply.  Even if emissions could be  cut to zero, the existing CO2 in the atmosphere would continue to warm  the planet for many decades.



Geoengineering now appears the only  means to cool the Arctic quickly enough.  A geoengineering project of  the intensity of the Manhattan Project is urgently needed to guard  against a global catastrophe. A multi-disciplinary team of scientists  and engineers should be tasked and resourced to assess the evolving  situation in the Arctic and implement a strategy of parallel research,  development, preparation and deployment for different geoengineering  techniques, such as to minimise the risk of failure.



Yours sincerely,


John Nissen, MA (Cantab) Natural Sciences, Director of Cloudworld Ltd


Email jn@cloudworld.co.uk for correspondence





Other signatories


Stephen Salter, Emeritus Professor of Engineering, Edinburgh University


Peter Wadhams, Professor of Ocean Physics, Head of the Polar Ocean Physics Group, Cambridge University


Gregory Benford, Professor of Physics, University of California, Irvine


John Gorman, MA (Cantab), Chartered Engineer MIMechE, MIET - UK


Colin John Baglin, B.Eng. M.Sc. C.Eng.       M.I.Mech.E.


Veli Albert Kallio, FRGS, FIPC Co-Ordinator, Greenland Ice Stability Project


Dr. Brian Orr, PhD control engineering, j.mp/BrianOrr


Tom Barker, BSc PhD, School of Environmental Sciences, University of Liverpool


Nicholas Maxwell, Emeritus Reader, University College London; author - j.mp/NickMaxwell


Donald A. Grinde, Jr., Professor and Chair, Department of American Studies

SUNY at Buffalo - americanstudies.buffalo.edu


Sam Carana, contributor to Feebate.net and geo-engineering.blogspot.com



References

[1] Arctic sea ice decline: Faster than forecast, Stroeve et al, May 2007

http://www.smithpa.demon.co.uk/GRL%20Arctic%20Ice.pdf

[2] NSIDC daily images - National Snow and Ice Data Center, Boulder, Colorado

Reference image below dated June 24, 2010.  For updates, see current daily image.

[3] Pan-Arctic Ice Ocean Modeling and Assimilation System (PIOMAS), University of Washington.

Original reference image dated May 30, 2010. Image below is dated June 18, 2010. 








As NOAA  reports that the May 2010 global temperature was the warmest on record,  sea ice extent remains well below the 2007 record low, as shown on  above NSIDC  image.














Arctic Sea Ice Volume  Anomaly calculated using the Pan-Arctic  Ice Ocean Modeling and Assimilation System (PIOMAS), University of  Washington.
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Venus' runaway greenhouse effect a warning for Earth








Venus was transformed from a haven for water to a fiery hell by an runaway greenhouse effect, concludes the European Space Agency (ESA), after studying data from the Venus Express, which has been orbiting Venus since April 2006.

Venus today is a hellish place with surface temperatures of over 400°C (752°Fahrenheit), winds blowing at speeds of over 100 m/s (224 mph) and pressure a hundred times that on Earth, a pressure equivalent, on Earth, to being one km (0.62 miles) under the sea. 

Hakan Svedhem, ESA scientist and lead author of one of eight studies published on Wednesday in the British journal Nature, says that Earth and Venus have nearly the same mass, size and density, and have about the same amount of carbon dioxide (CO2). In the past, Venus was much more Earth-like and was partially covered with water, like oceans, the ESA scientists believe. 


How could a world so similar to Earth have turned into such a noxious and inhospitable place? The answer is planetary warming. At some point, atmospheric carbon triggered a runaway warming on Venus that boiled away the oceans. As water vapour is a greenhouse gas, this further trapped solar heat, causing the planet to heat up even more. So, more surface water evaporated, and eventually dissipated into space. It was a "positive feedback" -- a vicious circle of self-reinforcing warming which slowly dessicated the planet. 


"Eventually the oceans began to boil," said David Grinspoon, a Venus Express interdisciplinary scientist from the Denver Museum of Nature and Science, Colorado, USA. "You wound up with what we call a runaway greenhouse effect," Hakan Svedhem says. Venus Express found hydrogen and oxygen ions escaping in a two to one ratio, meaning that water vapour in the atmosphere — the little that is left of what they believe were once oceans — is still disappearing. 


While most of Earth's carbon store remained locked up in the soil, rocks and oceans, on Venus it went into the atmosphere, resulting in Venus' atmosphere now consisting of about 95% carbon dioxide. 


“Earth is moving along the curve that connects it to Venus,” warns Dmitry Titov, science coordinator of the Venus Express mission. 


References: 


Venus Express - European Space Agency (ESA) 
http://www.esa.int/SPECIALS/Venus_Express/SEMGK373R8F_0.html 


Venus inferno due to 'runaway greenhouse effect', say scientists 
http://www.physorg.com/news115477239.html 


Probe likens young Venus to Earth 
http://physicsworld.com/cws/article/news/32018 


European mission reports from Venus 
http://www.nature.com/nature/journal/v437/n7062/full/4371071a.html
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Combat Global Warming with Evaporative Cooling









Combat Global Warming with Evaporative Cooling - by Sam Carana 
To combat global warming, wind turbines along the coastline could be used for the dual purposes of generating electricity at times when there is wind and evaporating water at times when there is no wind.  Just a small breeze over the water can give the top water molecules enough kinetic energy to overcome their mutual attraction, resulting in evaporation of water and associated cooling of both water and air.

Such dual use of wind turbines can be implemented at many places where turbines overlook water;  evaporation will work most effectively in hot and dry areas, such as where deserts or dry areas meet the sea or lakes.  Evaporative cooling will add humidity to the air, which can also cause some extra rain and thus increase fertility of such dry areas as a beneficial side effect. 
The energy needed to run the turbines can be obtained and stored in a number of clean, safe and renewable ways. ]
At times when there is plenty of wind, surplus energy from the turbines could be used to convert Water into hydrogen by means of electrolysis.  Alternatively, bio-waste could be burned by means of pyrolysis to create both hydrogen and agrichar, which could be used to enrich soils.  The hydrogen could be kept stored either in either compressed or liquid form, ready to power fuel cells that can drive the turbines at any time, day or night. 
Another alternative is to run the turbines on electricity from concentrated solar thermal power plants in the desert.  A desert area of 254 km² would theoretically suffice to meet the entire 2004 global demand for electricity.  Ausra offers a solar thermal technology that uses the sun's heat to generate steam, which can then be stored for up to 20 hours, thus providing electricity on demand, day and night. Ausra points out that just 92 square miles of solar thermal power facilities could provide enough electricity to satisfy all current US demand. 
Finally, there are some environmental concerns about wind turbines.  There are concerns about carbon dioxide being released into the atmosphere in the process of making the concrete for the turbines.  To overcome this, turbines could be made using alternative manufacturing processes, which can be carbon-negative.  Furthermore, a recently completed Danish study using infrared monitoring found that seabirds steer clear of offshore wind turbines and are remarkably adept at avoiding the rotors. 
In conclusion, wind turbines have a tremendous potential.  They can potentially generate 72 TW, or over fifteen times the world's current energy use and 40 times the world's current electricity use.  Offshore and near-shore turbines can make seawater evaporate and thus cool the planet, at times when they are not used to generate electricity. 

References: 

Ausra
http://ausra.com/

Wind power - Wikipedia http://en.wikipedia.org/wiki/Wind_power 

Evaluation of global wind power 
http://www.stanford.edu/group/efmh/winds/global_winds.html 

Solar power and electric cars, a winning combination! http://www.gather.com/viewArticle.jsp?articleId=281474977115548 

Agrichar http://www.gather.com/viewArticle.jsp?articleId=281474977139103 

Alternative method of manufacturing concrete http://www.tececo.com/ 

Massive Offshore Wind Turbines Safe for Birds http://www.technologyreview.com/Energy/18167/ 


Footnote: This article was written by Sam Carana; it can be freely copied and published elsewhere, as long as the autor's name is retained in the article.
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Communities without Roads








 Communities without roads is an exciting concept that allows people to live within walking distances of colleages, customers, friends, medical and educational facilities, shops, restaurants, etc. The sedentary lifestyle of many people is a result of the way cities are currently designed. Instead, we should facilitate the opposite, i.e. people coming out of their houses, offices, and especially their cars, in order to meet other people, getting better food and becoming more healthy in the process.

The car has come to dominate the urban landscape, resulting in a metropolitan conglomeration of suburbs, stringed together along highways. Our most fertile land is now used for roads and cars, and the industries needed to support them. About half the urban area is for buildings, mainly three-bedroom homes on small blocks of land. The other half is used for roads, parks and grassland between roads. A large part of roads, buildings and gardens is also used to park cars.

Ever less fertile land is available food. Global warming forces us to rethink all this. As prices of oil skyrocket, more land is being dedicated to grow bio-fuel, resulting in less land available for food. Also, more extreme weather conditions can be expected, resulting in increasing crop loss.

We need more land to grow fruit and vegetables, in ways as was once the case in traditional gardens and on smaller farms. One place to find such land is by converting roads and office blocks into gardens. This doesn't mean a return to those ‘good-old-days’ of small towns and villages. Instead, we should consider an entirely new type of urban design: communities without roads. Technological progress is not the enemy here. Better security and communication systems can help get such communities off the ground. Electric vehicles can be instrumental in getting such communities off the ground.

What I propose are communities with footpaths and bike-paths instead of roads. Houses would be built close together, around a local center of shops and restaurants. In communities without roads, houses could be smaller, since there's no need to park cars in front or in garages. Building houses close together itself reduces travel distances between them. Pathways to a nearby center could suffice for further daily travel, leading to shops, markets, restaurants, lecture and meeting rooms.

In such a center, people would conveniently eat in restaurants, without traffic and parking hassle and noise - just a short stroll by foot or ride on a bike or in an electric scooter. Eating out means less shopping, since food makes up most of our shopping. It also saves a lot of time - no more shopping, cooking, dishwashing and cleaning, no rubbish to get rid of. Walking more would be good for our health as well.

Living closer together means people could see each other more often, both at home or at such a nearby restaurant. Why travel to an office or University, when you can work or follow courses online? Homeschooling has long proven to be much more effective than school. Why should people be institutionalized, kids packed away into school, the elderly people into ‘homes’ and the sick in hospitals? Instead, we should encourage families to stay together as much as possible and as long as possible in communities without roads.

This would result in huge savings on the current cost of cars, roads, office buildings, car parks, garages, gasoline stations, etc. How much time and money could we save by reducing our daily travel between home and work? And how many lives would be saved if we had less car-accidents? Because of the shared walls between them, townhouses save on the cost of heating in winter and cooling in summer.

To start it off, a University campus could be transformed into a community without roads, where people live and come to learn and work. Anyone who would like to nominate one?
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Tax the sale of meat!








There are many ethical objections one can have against slaughtering animals and eating them. Vegetarian lifestyles have been around for ages, just like animal rights activists have long and very publicly protested against animals being used in tests of new cosmetics in laboratoria. 

Consumption of red meat from cattle, sheep, goats and other ruminants has long been linked to heart disease, colorectal cancer and further diseases. 
http://www.ajcn.org/cgi/content/full/70/3/525S 
http://aje.oxfordjournals.org/cgi/reprint/148/8/761.pdf

The link between meat and obesity has only recently received much media attention, with a focus on the fat and sugar content of fast food. 

Similarly, environmentalists have long protested against the loss of biodiversity, as rainforests are cleared to make room for cattle or for soy plantations to feed cattle, all to satisfy global demand for meat. 

Now meat has also been linked to global warming in various ways. As the impact of global warming starts to bite, many crops are at risk, due to more extreme weather conditions such as floods, drouhts, storms, heavy rain and moisture. It takes a lot of fertile land to put meat on the table, land that could otherwise be used to grow crops top feed the poor and hungry. At the same time, energy suppliers are increasingly looking at using bio-mass as a replacement for fossil fuel, so food is increasingly competing with energy in agriculture. 

Finally, animals like cows and pigs release huge amounts of methane gas, which is twenty times more potent than greenhouse gas as carbon dioxide. A recent study led by Anthony McMichael, professor at the National Centre for Epidemiology and Population Health at the Australian National University, Canberra, provides some figures. It points out that 22 per cent of the world's total greenhouse gases emissions come from agriculture, as much as industry and more than what transport emits. Production and transport of livestock and their feed accounts for nearly 80 per cent of these agricultural emissions, through release of gases such as nitro-oxide and carbon dioxide, but mainly in the form of methane. A cow can belch up to 300 pounds of methane per day. The study was published by the Lancet, at: 
http://www.thelancet.com/journals/lancet/article/PIIS0140673600025642/abstract 

Before you try and find more details, note that the Lancet has an elaborate registration process demanding that you name your medical speciality and probably at some point your blood type, so if you prefer to bypass such things, you can try BugMeNot, at: 
http://www.bugmenot.com/view/www.thelancet.com 

In conclusion, a tax on the sale of meat therefore makes most sense. We could leave it up to politics to work out how high such a tax should be, but a flat 10% tax on all sales of meat looks like a good start. The tax could be higher the more methane was released, which would go hand in hand with compulsory disclosure on products of the amount of greenhouse gases that was needed to produce and ship them. Once we've got a good system in place that displays how many greenhouse gases were released in production, we could tax accordingly. There could be different tax rates, even a gliding scale proportional to the emissions. This would encourage research into different diets for cows or somehow replacing the methane-producing bacteria inside a cow's gut. 

If the proceeds of such a tax merely used to help the poor pay rising prices for food, then little will be achieved for the environment. Instead, the proceeds of such a tax should be used to create communities without roads, where people can have vegetable gardens close to their homes. We should start building such communities without roads on university campuses, designing small houses for staff and students to live around shops and restaurants. Small houses need less heating and air-conditioning. If we leave out roads, garages and other car-parking spaces, they can be built closely together, so anyone can easily walk or bike their way around. That would be more healthy as well! 

Anyway, it makes a lot of sense to turn vegetarian, or even better vegan. Even if you didn't have ethical problems with eating meat and if you lacked compassion for the poor and hungry, you still would help the environment by becoming a vegetarian and thus yourself!
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Covering parts of oceans with snow-like material








To combat global warming, William (Bill) Johns, of Chemcept Ltd, suggests to cover part of the surface of the oceans with a material as reflective as snow. The materials could be made from conventional polymers, using facilities that currently produce (excessive) packaging for retail products. 

 Bill notes that the reflective capacity of such material depends on where it will be positioned in the oceans. The closer to the equator, the more effective it will be. Snow is now predominantly located close to the poles and appears from the sun as two small rims on the edges of Earth that receive less sunshine than any other area on Earth. Yet, this relatively small snow-covered area accounts for a cooling of Earth of about three degrees Celsius, Bill estimates, because snow reflects nearly 90% of the solar radiation that falls on it. Positioning the material closer to the equator will therefore require less surface than the areas of the poles currently covered by snow -- the closer to the equator, the less surface will be needed, in order to achieve the same amount of cooling. 

For more, see: 
Chemcept on Global Warming
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Mirrors in Space








The concept Mirrors in Space was discussed in an article from the summer 2001 Whole Earth Review, Mirrors & Smoke: Ameliorating Climate Change with Giant Solar Sails,
by Kenneth I. Roy, PE and Robert Kennedy, PE.



Over the years, the concept has been discussed in many posts, including in the geo-engineering group by Sam Carana



The ABC show, Good Morning America, on January 29, 2007, featured a clip on mirrors in space, featuring a proposal by Roger Angel, University of Arizona, to send many small discs into space to form giant mirrors deflecting some of the sunlight from Earth.







Roger Angel's research into the feasibility of cooling the Earth with a cloud of small spacecraft near the inner Lagrange point (L1) has been discussed at:

National Academy of Sciences

National Institues of Health



Sciencenews.org

Roland Piquepaille
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$25 million prize to combat global warming








In February 2007, airline tycoon Richard Branson announced a $25 million prize for the most innovative solution to get greenhouse gases out of the atmosphere in the battle against global warming.



Former Vice President Al Gore and Virgin CEO Richard Branson talk with Harry Smith about the prize in the interview below. 
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Analysis of a Diagram



At the top half of the above diagram, the threat of extinction is pictured, 
i.e. global warming escalating into runaway global warm...
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*FEEBATES*
As discussed at the post An Effective and Comprehensive Climate Plan, 
feebates are the best way to combat climate change. Particularly effective ...
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*Feebates are the most effective way to facilitate the shift towards a 
sustainable economy*


*Local feebates are proposed to facilitate a shift away from ...
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*We need to act now!*

*It has been known for decades that global warming is a problem. Over time, 
it has become increasingly clear that greenhouse gases mu...
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Agrichar can be produced by means of pyrolysis from organic material. In 
that case, it's often referred to as biochar. Agrichar can also be produced 
from c...
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*We need to act now!*

*It has been known for decades that global warming is a problem. Over time, 
it has become increasingly clear that greenhouse gases mu...
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Reduce emissions by 80% by 2020
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Symptoms of Global Warming

Virtually all countries have ratified the Kyoto protocol. Yet, global 
warming continues and the symptoms are visible everywhere....
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