From: http://www.ourenergypolicy.org/solar-radiation-management-an-evolving-climate-policy-option-2/?campaignid=98571323&adgroupid=6083085563&gclid=CjwKCAjwoNrMBRB4EiwA_ODYv1mHAomgvIxE6gZ5mfjjrtHXU69D8gBfLp2Y0QVorGM14Cta6LHQrRoCHa0QAvD_BwE 


Solar Radiation Management–An Evolving Climate Policy Option


Posted by:
Lee Lane
Visiting Fellow
Hudson Institute
Posted on:
June 5, 2013 at 11:38 AM



This discussion was co-authored by J. Eric Bickel, Assistant Professor, The University of Texas at Austin.
Measures to reduce greenhouse gas (GHG) emissions have dominated public discourse about responses to man-made climate change. However, major institutional and political hurdles dim the prospects for controlling emissions.

Solar Radiation Management (SRM) appears to promise at least some capacity to offset manmade warming. SRM would seek to manage physical processes that reflect sunlight back into space. For example, researchers have envisioned adding to the layer of aerosols already present in the lower stratosphere. All else remaining equal, global mean temperatures would fall even though GHG levels would not. By lessening the rise in temperature, SRM might avoid some of the risks of global warming.

No one is proposing to deploy SRM systems at this point. The technologic concepts have not yet been proven to be either effective or safe. And an eventual decision to deploy SRM would probably require a good deal of hard bargaining among the world’s major powers.

Nonetheless, SRM might greatly lower the damages that could be caused by warming as well as the costs of the GHG control measures that would otherwise be justified to avoid those damages. Compared to the scale of the possible benefits, the costs of an R&D effort are trivial. In sum, if climate change poses a serious potential threat, then, it is prudent for the United States to pay the very modest costs of an R&D program to learn more about SRM’s potential benefits and risks.  
What is the potential for SRM as a tool to address climate change?  Should SRM research be part of the U.S. policy approach to GHG emissions and climate change issues?
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Reply To Lee Lane 
By Rodney Sobin Senior Program Director, National Association of State Energy Officials
June 6, 2013 at 2:58 PM
It would seem prudent to me to have some modest SRM-related research in the portfolio, though I think more of such work should focus on possible impacts of cloud whitening, sulfate aerosols, and other approaches as compared to researching engineering needs to accomplish SRM.

I want to point out that SRM does not address the problem of ocean acidification from increased CO2 concentrations.

Also, though I will acknowledge not having conducted a comprehensive formal examination, I have yet to find significant examples in the environmental arena where Benjamin Franklin’s observation that “an ounce of prevention is worth a pound of cure” has not held.

Copy URL of this post

Log in to Reply to Rodney Sobin
Share:
Tweet
LinkedIn
Facebook
[image: image3.wmf]

http://www.oure


2. [image: image4.jpg]



Reply To Lee Lane 
By Wil Burns Co-Director, Forum for Climate Engineering Assessment
June 6, 2013 at 4:52 PM
I acknowledge Lee’s conclusion that geoengineering might have to be considered given our feckless responses to climate change to date. However, one major challenge with some SRM approaches, especially sulfur dioxide dispersion, is that they may have massive negative implications, including decreasing the ozone layer by a whopping 50-70 Dobson units, and potentially shutting down the monsoon in Southeast Asia from time to time. Unfortunately, laboratory, and even limited field research, will not be able to assess the magnitude of potential side effects; this will most likely require full deployment. If full deployment were, for example, to shut down the monsoon and doom millions to starvation, it would be small comfort to say, “oops,” shouldn’t do that again. It also would assuredly destroy the fragile framework for North-South negotiations in terms of climate policymaking. Unfortunately, more limited scale research, while providing some insights into potential effectiveness of sulfur dioxide dispersion, would be unlikely to provide adequate assessments of potential impacts on precipitation patterns or cooling of stratosphere.
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Reply To Lee Lane 
By Erich Knight Owner, Shenandoah Gardens
June 7, 2013 at 10:45 PM
CO2 Removal, CDR, is less risky and essentially a form of Reverse-Geo-Engineering, lower in cost, treating the cause not the symptoms.
A Brief History of Agricultural Time
Our farming for over 10,000 years has been responsible for 2/3rds of our excess greenhouse gases. This soil carbon, converted to carbon dioxide, methane and nitrous oxide began a slow stable warming that now accelerates with burning of fossil fuel. The unintended consequence has been the flowering of our civilization. Our science has now realized the consequences and developed a more encompassing wisdom.

Modern Agriculture has evolved in the ability to remove the limitations to plant growth, from burning forest for ash fertilizers, to bison bones, to Guano islands, then in 1913, to crafty Germans figuring out how to suck nitrogen from the air to now with natural gas derived fertilizers. These chemical fertilizers have over come nutrient limits to growth for 100 years.

NPK and the “Green Revolution” in genetics have brought us to where we are, all made possible by basically mining soil carbon stocks. So we have now hit a carbon limit in two distinct ways. The first is continued loss of soil carbon content, the second is fossil carbon energy cost. The present farming system spends ten cents of fossil energy delivering one cent of food energy.
We can not go back, but we can go forward with our newly acquired wisdom. Wise land management, Conservation Agriculture and afforestation can build back our soil carbon, Biochar allows the soil food web to build much more recalcitrant organic carbon, (living biomass & Glomalins) in addition to the carbon in the biochar.

We can rectify the carbon cycle, and beyond that, biochar systems serve the same healing function for the nitrogen and phosphorous cycles, toxicity in soils and sediments and as a feed additive cut the carbon foot print of livestock by 50%.

Since we have filled the air , filling the seas to full, Soil is the Only Beneficial place left.
Carbon to the Soil, the only ubiquitous and economic place to put it.
To appreciate the wider applications of Biochar, the use as a feed additive and nutrient management tool, Please review my presentation and slides of this opening talk for the USBI Biochar conference in Sonoma California. This is the third US Biochar conference, after ISU 2010 and Colorado 2009;

“Carbon Conservation for Home, Health, Energy & Climate”
http://2012.biochar.us.com/sites/2012.biochar.us.com/files/presentations/ErichKinght.pdf
To review other developments in cleanburning cook stoves, pyrolytic home heating stoves etc. Please review my Sonoma Biochar Conference Report;
http://tech.groups.yahoo.com/group/biochar-policy/message/3921
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Reply To Lee Lane 
By Lee Lane Visiting Fellow, Hudson Institute
June 11, 2013 at 3:14 PM
We thank Rodney, Wil, and Erich for their comments. Rodney and Wil are clearly right that, as we have noted, SRM entails risks that need thorough study before large scale deployment would be prudent. It is also important, though, to keep those risks in perspective.
For instance, Wil alludes to the threat that stratospheric aerosols might degrade the ozone layer; yet, as the ozone layer continues to rebound, the grounds for this concern will fade. Deployment of sulfate aerosols, if this approach is chosen, is likely to lie several decades into the future; by then, the chlorine and bromine levels, that are the real cause of the problem, will have fallen. The ozone layer, which has already strengthened, is likely to no longer be at risk.
Wil also notes that prior testing cannot eliminate all risk of unwanted side effects from SRM. A valid point as far as it goes. But testing SRM over an extended time and in small increments can hold these risks to a minimum.
Finally, in assessing SRM, as always, one must ask: Compared to what? Deep cuts in greenhouse gas emissions are politically infeasible, and they are likely to stay that way for quite a while. Even were they more practicable, they would still be costly and very slow to affect the climate. Thus, SRM appears to be the only viable option for boosting our ability to adapt to climate change. The sooner we begin to learn its strengths and drawbacks, the more time there will be for a cautious regime of testing and refinement.
 
Lee Lane and J. Eric Bickel
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Reply To Lee Lane 
By Rodney Sobin Senior Program Director, National Association of State Energy Officials
June 14, 2013 at 9:31 AM
I think one type of SRM that we probably would all agree to is to reduce black carbon (aka soot) emissions.
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Reply To Lee Lane 
By Andrew Strauss Associate Dean for Faculty Research and Development, Widener University School of Law
June 15, 2013 at 7:34 PM
First, I would like to congratulate Lee Lane and Eric Bickel for their very comprehensive paper.  They have surely advanced the conversation about SRM.
I think the exchange on this page is reflective of the broader discussion currently taking place regarding solar radiation management.  Since all responsible parties agree that it would be foolhardy to implement solar radiation management at present, the range of disagreement is fairly limited to the extent to which we should be open to it as a possibility down the road and the extent to which we should commit to research in the area.  I won’t rehearse all of the issues here—I think Lee and Eric do an excellent job of identifying them in their paper.  Rather, I would like to focus on their methodology.  Lee and Eric couch their case for moving forward with SRM in largely economic terms, i.e., do the benefits of SRM reduced to dollars and cents outweigh its costs.    I think this is a useful analytic as it brings an important element of rigor to the discussion.  My concern, however, is that much of the economic analysis they point to is at present so speculative that without serious qualification it runs the danger of implying an unrealistic prognostic capability.  
 
Without getting into all of their analysis, I’d like to focus on just one area by way of example.  Lee and Eric acknowledge that the ability to develop game changing green energy technology could undermine the argument for SRM as they could provide an economically competitive alternative to fossil fuels.  They argue, therefore, that neither the Obama administration’s green energy program nor a carbon tax will likely result in the development of such alternatives.  The problem with the green energy program, as they see it, is that political incentives (politicians’ short termism and incentives to bring home the bacon) channel government money away from desired research.  And, private firms (even with a carbon tax raising the price of carbon), are unlikely to put sufficient resources into R&D because technologies are easily copied making it difficult for companies to recoup their investment.  
 
Here, Lee and Eric are assuming without much elaboration that the inefficiencies of government programs are of such magnitude that they are unlikely to result in breakthrough technologies, and they are assuming a failure of intellectual property laws to do what they are designed to do (not only in the United States but elsewhere).  Now, Lee and Eric may feel that it makes sense to hedge our bets and fund SRM research which may be correct, but I raise the issue to make the general point that economic projections about the benefits of SRM are very difficult to make.  The final related point that I would like to suggest is that given the uncertainties and the  degree of preference for reducing carbon emissions over SRM that we probably all share, my own sense would be to give significant funding priority to attempts to promote and deploy green technologies.
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Reply To Lee Lane 
By Lee Lane Visiting Fellow, Hudson Institute
June 18, 2013 at 9:00 AM
Andy,
Thank you very much for your comment. You have, we think, excellently summarized our reasoning. Let us, though, take a moment to discuss the energy technology issues that you mention.
First, SRM and major changes in global energy systems would operate on very different time scales. Historically, global energy transitions have taken about a century. And this case may be slower still. Thus, we are not certain that a green-energy breakthrough would obviate the possible need for SRM.
Second, nearly all economists who have studied the matter conclude that existing intellectual property rights fall far short of providing optimal incentives for innovation; hence, the common assumption is that investments in R&D earn social rates of return that greatly exceed their private rates of return.
Third, there is also a hefty body of research showing that political incentives often pervert public sector energy R&D into pork barrel politics. A more extended discussion can be found here: http://www.aei.org/article/energy-and-the-environment/climate-change/institutions-for-developing-new-climate-solutions/.
Fourth, one cannot know ex ante how difficult it will be to make an innovation. By inference, we do not know how hard it will prove to be to replace fossil fuels. Yet if nothing else, the current booms in unconventional oil and gas implies that the fossil fuel industries seem to have a lot of life left in them. Assumptions that resource exhaustion will ease the way to green energy sources may rest on a faulty concept of resource economics.
Finally, we do not assert that these factors prove that no green energy breakthrough will occur. But they argue strongly against banking too heavily on one taking place within the desired time frame.
 
Lee Lane and J. Eric Bickel
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Reply To Lee Lane 
By Erich Knight Owner, Shenandoah Gardens
September 1, 2013 at 3:28 PM
Given new findings about Carbonaceous aerosols (bellow), and concerning soil carbon in general, concerning the cooling effects of the hydrological cycle, as 1 gram of C added to the soil retains 8 grams of H2O, a reevaluation of SRM utilizing building cloud albedo is in order.

(My complete presentation; “Agricultural Geo-Engineering; Past, Present & Future”, I posted at The Encyclopedia of Earth (EoE) site ; http://www.trunity.net/sandbox_erichj/view/article/5222e2c50cf257493dd5edde/?topic=5222d9700cf257493dd58a79
 

Across scientific disciplines carbons are finding new utility to solve our most vexing problems
In Physics:
Pyrolitic Carbon comes in many forms, this thermally converted carbon is the center of nano material research, C-NanoTubes,  C-60 Buckminsterfullerenes and Graphenes,. The physics of these structures, the tiniest pieces of Carbon, are finding utility in so many processes, Superconductive properties, Solar & Thermo-electric generators. even the sieving of fresh water from sea water.
In Climate Science;
Atmospheric Carbon particles, smoke & soot, that form Carbonaceous aerosols,  nucleating 80% of clouds, there for, 80% of our rain, the discovery this year that Carbon aerosols form around a potassium seed, or catalyst, the origins of this atmospheric potassium is fungal life itself. In strong support of the Gaia Hypothesis, life literally calling to the rain. An unaccounted Ecologic Service provided by healthy Soils.
Across disciplines from electronics, agronomy, microbiology and ecology,  Spectrographic measurementtools in soil research have reassessed the proportion of Pyrolitic–Carbon that makes up all Soil Organic Carbon, at up to 50%. [1]
Several other findings concerning soil microbiology and Soil Carbon are extremely supportive to Carbon Farming initiatives. [2]
The first ever assessment of the deep soil carbon sink has increased  Soil Sink Bank assets by 225 Tons per hectar in it’s 15 foot deep vaults, The “branch offices”; 13.4 billion hectares of biologically productive land brings total Assets to; 3 Trillion Tons of Carbon. Now, we must cast a proxy vote, as ecological shareholders, on how much interest we should pay the farmers for additional deposits.

[3].

In Astrophysics & Paleoclimatology;  
Geologist using the most intense form of pyrolitic carbons, Nano-diamonds & Rock Carbon Spherules, formed by the 22,000 degrees of cosmic impact. have shown strewnfield evidence, deposition of 10 Million Tonnes of Impact Spherules Across Four Continents 12,800 Years Ago as a smoking gun for the The Younger Dryas Mega-Fauna Mass Extinction.  This inverse climate challenge to mankind, 1000 years of Global Cooling, is in debate as the seed of the agricultural revolution it self, and in north America increased use of Fire land management to foster the Bison.
[1]
(Potassium) Salt Seeds Clouds in the Amazon Rainforest;   http://newscenter.lbl.gov/feature-stories/2012/09/10/amazon-aerosols/
Demonstration, Using quantitative 13C nuclear magnetic resonance (NMR) spectroscopy measurements, concluding that both Terra Preta Soils and Midwest dark soils contain 40% to 50%+ of their organic carbon (SOC) as pyrolytic carbon char, that this pyrolytic carbon can account for all CEC

Abundant and Stable Char Residues in Soils: Implications for Soil Fertility and Carbon Sequestration
J.-D. Mao, J. Lehmann,
Copyright © 2012, American Chemical Society
http://pubs.acs.org/doi/abs/10.1021/es301107c

[2]

Fertile soil doesn’t fall from the sky. The contribution of bacterial remnants to soil fertility has been underestimated until now
http://www.alphagalileo.org/ViewItem.aspx?ItemId=126987&CultureCode=en

Biologists Unlock ‘Black Box’ to Underground World: How Tiny Microbes Make Life Easier for Humans,
http://www.sciencedaily.com/releases/2013/01/130103092030.htm?goback=.gde_4767237_member_201276911.
Cross-biome metagenomic analyses of soil microbial communities and their functional attributes,
http://www.pnas.org/content/109/52/21390

Re-Building the World’s Soil: The Role of Soil Carbon Methodology for U.S. and Global Carbon Offset Projects,
http://www.prweb.com/releases/2012/12/prweb10185341.htm

See; Fischer and Glaser, for a discussion of how compost and biochar are thought to have formed terra preta, 
Published last year and their results since then have been very useful implementing integrated systems.
“Synergisms between Compost and Biochar for Sustainable Soil Amelioration”
http://cdn.intechopen.com/pdfs/27163/InTech–Synergisms_between_compost_and_biochar_for_sustainable_soil_amelioration.pdf,

For years the Chem-Ag folks maintained that the increase of biomass production above ground in modern hybrids would maintain soil-C. This Meta-Analysis from the very belly of the Chem-Ag beast, University of IL, the Morrow Plots, America’s oldest experimental fields, after 40 to 50 yr of synthetic N fertilization their conclusions read;
“An inexorable conclusion can be drawn: The scientific basis for input-intensive cereal production is seriously flawed. The long-term consequences of continued reliance on current production practices will be a decline in soil productivity that increases the need for synthetic N fertilization, threatens food security, and exacerbates environmental degradation.”
The Myth of Nitrogen Fertilization for Soil Carbon Sequestration 
https://www.agronomy.org/publications/jeq/abstracts/36/6/1821
This 2008 meta-analysis of Syn-N and soil Carbon content shows our dilemma,;
Synthetic Nitrogen Fertilizers Deplete Soil Nitrogen: A Global Dilemma for Sustainable Cereal Production 
https://www.agronomy.org/publications/jeq/articles/38/6/2295

Both the Organic and Agricultural chemical schools of soil science recognize Biochar as a powerful tool to foster biodiversity and nitrogen efficiency in soils. My hope is that Biochar can form the basis for an uncomfortable marriage between commercial agriculture and organic practice. For him, improved synthetic nitrogen deficiency and livestock manure management, For her, increasingly biodiverse soil microbiology, forming ever more recalcitrant forms of humic substances.

Work by Christoph Steiner, then at U of GA, showing a 52% reduction of NH3 loss when char is used as a composting accelerator. This will have profound value added consequences for the commercial composting industry by reduction of their GHG emissions and the sale of compost as an organic nitrogen fertilizer.
http://www.ibi2010.org/wp-content/uploads/BiocharPoultrySteiner.pdf
Biochar effects on soil biota – A review 
Soil Biology and Biochemistry journal, a review of international work 
by Lehmann & Janice Thies; http://www.biochar-international.org/node/2528
[3]
Deep soils store up to five times more carbon than first thought;
The Soil Sink Bank; “on average, the soils that were analyzed had 3.2 kg of soil organic carbon in the top 10 cm of soil per m2 (2.3% of .1 m depth x 1 m2 x the average mass of soil 1,400 kg/m3), 5.5 kg/m2 in the top 50 cm of soil and 13.8 kg/m2 in the top 500 cm (5 meters). That is 32 tons/hectare, 55 t/ha and 138 t/ha of soil organic carbon in the top 10 cm, 50 cm and 500 cm of soil,”
The Hidden Organic Carbon in Deep Mineral Soils; 
http://link.springer.com/article/10.1007%2Fs11104-013-1600-9
This Reappraisal of the Soil Sink Bank of 225 Tons/ha in it’s 15foot deep vaults, Multiplied by 13.4 billion hectares of just biologically productive land branch offices, brings their total Assets to; 3 Trillion Tons Carbon. Now we must cast a proxy vote on how much interest we should pay the farmers for additional deposits.
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Reply To Lee Lane 
By Paul Werbos Program Director for Energy, Power and Adaptive Systems, National Science Foundation, retired
October 5, 2014 at 9:09 AM
When I did a search on “geoengineering” on the ourenergypolicy website, it showed 5 resources, no discussions — but in google, the same term led to this discussion as one of the highest hits!
To be honest, I have been deeply impacted by recent bad news about what is happening to oxygen levels in the deep ocean, due to currents near the Antarctic blocked by fresh water melting off of that continent. If oxygen levels get low enough, it is quite predictable that certain microbes will proliferate which produce H2S. Such a proliferation has happened about 5 to 10 times already in the past history of the earth, leading to levels of H2S in the atmosphere enough to kill every human on earth (fortunately before there were humans) and to ozone depletion and radiation equally fatal. See the discussion of biomarker data in Peter Ward’s book “Under a Green Sky,” but see other people he cites for a better discussion of exactly how the process works. As I eyeball the latest data form NOAA, it looks like 40 years til really low oxygen levels emanating from the South Pacific.
Considering the emerging risks, I really wish (1) someone would develop a better handle than what I have on the problem (though I have certainly done due diligence to look for other sources and people); (2) we should have strategic thinking and followon about geoengineering options, not only for warming in general but for Antarctic melting in particular and ozone depletion. For example, though use of reflective mirrors in space is certainly too expensive now, there certainly exist technology options to lower launch costs and maybe MAKE it affordable (with other uses as well).
None of this represents the views of my present employer — not that I am aware of any disagreement, but other people may feel they have more important things to think about.
Certainly I agree that studies of the human brain and human sanity also seem important right now.
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