GEOENGINEERING TIMELINE


http://www.terraforminginc.com/geoengineering-weather-modification-timeline/
1877

 ■How to change the North American Climate, 724-731 by Nathaniel Shaler of Harvard University. ”Reroute the Pacific Ocean’s warm Kuroshio Current through the Bering Strait. “If the vast low-lying districts of Eastern Siberia and Western Alaska were sunk beneath the sea . . . it would open wide the road of this vast ocean stream straightaway to the pole.” And then . . . Paradise! Arctic temperatures would instantly rise by 30 degrees; the ice caps would melt, New England winters would become a quaint memory, and lawns and trees could commence “their march towards the pole.” Link

1889

 ■The Purchase of the North Pole  aka “Topsy-Turvy“ by Jules Verne. Private investors want to green  the North Pole, make it a tourist resort, plan to fire a large cannon in Africa to tilt the axis of the world and change worldwide climate.  Gun fires, people die, plans fail.

1912

 ■To Move the Earth and Melt the Pole – New York Times “Carroll Livingston Riker, a New York engineer, proposes in a small book issued yesterday to change the climate of the whole Atlantic Coast of North America, and to alter even the solar inclination of the earth. His plan is to send the great heat-bearing Gulf Stream, unchilled, into the very heart of the Arctic.” | Link

1929

 ■Space Mirror | Hermann Oberth, German-Hungarian physicist and engineer. Proposed building giant mirrors on a space station to focus the Sun’s radiation on Earth’s surface, making the far North habitable and freeing sea lanes to Siberian harbors | Link

March 1935

 ■Great Plains Shelterbelt | United States Dustbowl

1945

 ■Nuke the Artic | Julian Huxley, biologist and Secretary-General of UNESCO 1946–48. Proposed exploding atomic bombs at an appropriate height above the polar regions to raise the temperature of the Arctic Ocean and warm the entire climate of the northern temperate zones.

This article was entitled “Can we ATOMIZE the ARCTIC?” Tinsley didn’t write this one; it was penned by a Wallace W. Ashley and Elmer V. Swan. According to them, Professor Julian Huxley had proposed the idea of using nuclear bombs to melt the polar ice caps. This would moderate our northern climate, eliminating pesky cold snaps and opening up shipping across the top of the world.

October 1948

 ■Great Plan for the Transformation of Nature | U.S.S.R. | Link

1958

 ■Solar Radiation Management (SRM) first proposed | M. Gorodsky, Soviet engineer and mathematician, and Valentin Cherenkov, Soviet meteorologist. Proposed placing a ring of metallic potassium particles into Earth’s polar orbit to diffuse light reaching Earth and increase solar radiation to thaw the permanently frozen soil of Russia, Canada, and Alaska and melt polar ice

 ■Nuclear Powered Sea Pumps | Arkady Markin, Soviet engineer. Proposed that the United States and Soviet Union build a gigantic dam across the Bering Strait and use nuclear power–driven propeller pumps to push the warm Pacific current into the Atlantic by way of the Arctic Sea. Arctic ice would melt, and the Siberian and North American frozen areas would become temperate and productive

 ■Project Argus US Navy exploded three nuclear bombs 480 km above the South Atlantic Ocean. “the biggest scientific experiment ever undertaken”. This gigantic experiment created new (inner) magnetic radiation belts encompassing almost the whole earth

1961-1971

 ■Operation Trail Dust, Operation Ranch Hand  19,395,369 million gallons of herbicides were used in Vietnam. The Agents used—known as the Rainbow Herbicides : Agent Pink, Agent Green, Agent Purple, Agent Blue, Agent White, Agent Orange | Link | Link | Full Report

1961-1963

 ■Project West Ford (Westford Needles, Project Needles) US Military planned to create a “telecommunications shield” in the ionosphere, by bringing into orbit 480 million copper needles, each 1.78 cm long (total weight 20 kg), forming a belt 10 km thick and 40 km wide, theneedles spaced about 100 m apart.” | Link | Link

1961-1988

 ■Project Skywater | United States Bureau of Reclamation, Department of the Interior | sponsored several cloud seeding research projects under the umbrella of Project Skywater | Video

1962

 ■Project Starfish “In this experiment the inner Van Allen Belt will be practically destroyed for a period of time; particles from the Belt will be transported to the atmosphere.” “On 19 July . . . NASA announced that as a consequence of the high altitude nuclear test of July 9, a new radiation belt had been formed, stretching from a height of about 400 km to 1600 km; it can be seen as a temporary extension of the lower Van Allen Belt.” | Link | Video

1965

 ■Restoring the Quality of Our Environment | President’s Science Advisory Committee (see page 127). Investigated injecting condensation or freezing nuclei into the atmosphere to counteract the effects of increasing carbon dioxide  | Link

1967-1972

 ■Operation Popeye (Project Popeye/Motorpool/Intermediary-Compatriot) | US military cloud seeding operation (running from March 20, 1967 until July 5, 1972) during the Vietnam war to extend the monsoon season over Laos, specifically areas of the Ho Chi Minh Trail. | Photo Gallery

 1976

 ■Environmental warfare: questions and answers U.S. Arms Control and Disarmament Agency

1966

 ■A Recommended National Program In Weather Modification | Interdepartmental Committee for Atmospheric Sciences, NASA, Federal Council for Science and Technology, Executive Office of the President | Link

1970

 ■On the possibility of weather modification by aircraft contrails | Link

1972

 ■Weather Modification Reporting Act of 1972 | Pub. L. 92-205, Dec. 18, 1971, 85 Stat. 735 (15 U.S.C. 330 et seq.) | Link

1977

 ■“Geoengineering” invented | Cesare Marchetti, Italian industrial physicist. Coined the term “geoengineering” and proposed sequestering CO2 in the deep ocean.

1980-1994

 ■NOAA Federal-State Cooperative Program in Atmospheric Modification Research (or NOAA-AMP) | At its conclusion in 1994, six states participated in the program: Arizona, Illinois, Nevada, North Dakota, Texas, and Utah. | A Final Request

1983

 ■Solar Radiation Management (SRM) | Stanford Penner, A. M. Schneider, and E. M. Kennedy, American physicists. Suggested introducing small particles into the atmosphere to reflect more sunlight back into space

1986

 ■Weather Modification – The Evolution of an R&D program Into a Military Weapons System

1988

 ■Ocean Fertilization CO2 Sequestration | John H. Martin, American oceanographer. Proposed dispersing a relatively small amount of iron into appropriate areas of the ocean to create large algae blooms that could take in enough atmospheric carbon to reverse the greenhouse effect and cool Earth

1990

 ■Space Shade | James T. Early, American climatologist.  Suggested deflecting sunlight by 2 percent with a $1 trillion to $10 trillion “space shade” placed in Earth orbit

 ■Cloud Britening/Albedo Modification | John Latham, British cloud physicist. Proposed seeding marine stratocumulus clouds with seawater droplets to increase their reflectivity and longevity

February 1990

 ■High Frequency Active Auroral Research Program (HAARP) proposal | Air Force Geophysics Laboratory, Navy Office of Naval Research. Joint Services Program Plans and Activities

March 1990

 ■Stratospheric Welsbach seeding for reduction of global warming | Hughes Aircraft Company United States Patent 5003186 | Link

June 1991

 ■Mount Pinatubo eruption column 35 kilometers high | Two months later the volcanic Mount Hudson in southeast Chile erupted. The ozone hole over Antarctica was the largest recorded following the two eruptions.

Pinatubo injected about 15 million tons of sulfur dioxide into the stratosphere, where it reacted with water to form a hazy layer of aerosol particles composed primarily of sulfuric acid droplets.

 Consequently, over the next 15 months, scientists measured a drop in the average global temperature of about 10F (0.60C).  | Link | SO2 Monitoring

1992

 ■Policy Implications of Greenhouse – Warming Mitigation, Adaptation, and the Science Base | Panel on Policy Implications of Greenhouse Warming, Committee on Science, Engineering, and Public Policy, National Academy of Sciences. Proposed adding more dust to naturally occurring stratospheric dust to increase the net reflection of sunlight | Link

1995-1996

 ■Welcome to AIR FORCE 2025 Air University, USAF Air Command and Staff College

 1.Weather as a Force Multiplier: Owning the Weather in 2025

 2.An Operational Analysis for Air Force 2025: An Application of Value-Focused Thinking to Future Air and Space Capabilities

 3.UAV Constellations “PROVIDE PRECISE CONTROL FOR AEROSOL DISPERSAL; ALLOW CONTROLLED SUSPENSION OF AIRBORNE PARTICLES; ENABLE WEATHER CONTROL OVER LOCALIZED AREAS; PROVIDING PRECISE CONTROL FOR ELECTROMAGNETIC OR OTHER FIELD GENERATION;”

 4.2025 Operational Analysis ”5.5 Attack Microbots, 8.3 Sensor Microbots:”Various deployment approaches are possible, including dispersal as an aerosol, transportation by a larger platform, and full flying/crawling autonomy.”

 5.Aerospace Sanctuary in 2025: Shrinking the Bull’s-Eye “Shielded Base: Application of the neutralizers could be accomplished via aerosol dispersal in quantities sufficient enough to form a suppression “cloud or fog” over the affected area.”

 6.Space Operations: Through The Looking Glass (Global Area Strike System) ”The requirement for a global, all-weather strike capability might be met by using a different laser wave length to “burn” a hole through clouds, smoke, or aerosols (using the same mirror or a different one) or by employing alternative weather-control techniques before striking for effect.”

October 1996 – September 2011

 ■Free-Air CO2 Enrichment (FACE) Experiment | Since 1998, researchers have used an elaborate outdoor system to pipe thousands of tons of carbon dioxide into stands of sweetgum trees a couple of miles from the main laboratory complex.

February 1997

 ■Vision for 2020 US Space Command “As commercial space systems provide global information and nations tap into this source for military purposes, protecting (as well as negating) these non-military space systems will become more difficult. Due to the importance of commerce and its effects on national security, the United States may evolve into the guardian of space commerce–similar to the historical example of navies protecting sea commerce.”  | Link

March 1997

 ■Weather Modification Test Technology Symposium | USAF Dr. Arnold A. Barnes Jr. | Session B: Advanced Weapon/Instrumentation Technologies. John Hopkins University/Applied Physics Laboratory | HAARP on page 6

April 1997

 ■Terrorism, Weapons of Mass Destruction, and U.S. Strategy | Secretary of Defense William Cohen, Sam Nunn Policy Forum | “Others are engaging even in an eco-type of terrorism whereby they can alter the climate, set off earthquakes, volcanoes remotely through the use of electromagnetic waves.”

August 1997

 ■Global Warming and Ice Ages – Prospects for Physics-Based Modulation of Global Change | Edward Teller, Lowell Wood, Roderick Hyde. Lawrence Livermore National Labs. 22nd International Seminar on Planetary Emergencies - Erice (Sicily), Italy | Link

August 1999

 ■Long-Range Weather Prediction And Prevention of Climate Catastrophes – A Status Report | Edward Teller, Lowell Wood, Roderick Hyde, Ken Caldeira. Lawrence Livermore National Labs | Link

2001

 ■Under the Weather: Climate, Ecosystems, and Infectious Disease | Committee on Climate, Ecosystems, Infectious Diseases, and Human Health, Board on Atmospheric Sciences and Climate, National Research Council | Link

June 2001

 ■The Climate Change Research Initiative | President Bush establishes NCCTI & CCRI

 ■The National Climate Change Technology Initiative | President Bush established a technology complement to the CCRI, called the National Climate Change Technology Initiative (NCCTI). The aim of NCCTI is to strengthen Federal leadership of climate change-related technology R&D by improving coordination of R&D investments across Federal agencies and by focusing the Federal R&D portfolio on the President’s climate change goals, near- and long-term.

2002

 ■The Weather Damage Modification Program | In Federal Fiscal Year (FY) 2002, however, Congress authorized funding of the Weather Damage Modification Program (WDMP) and specified that it be administered by Reclamation. The program received $2M per year in FY 2002 and 2003, but was not funded in FY 2004 and beyond. These monies have supported research in seven states: Colorado, New Mexico, Texas, Nevada, Utah, North Dakota, and Oklahoma.

April 2002

 ■Active Climate Stabilization – Practical Physics-Based Approaches to Prevention of Climate Change | Edward Teller, Lowell Wood, Roderick Hyde. National Academy of Engineering Symposium. Lawrence Livermore National Laboratory | Link

November 2002

 ■Advanced Technology Paths to Global Climate Stability – Energy for a Greenhouse Planet | www.sciencemag.org | Link

October 2003

 ■Critical Issues in Weather Modification Research | Committee on the Status and Future Directions in U.S Weather Modification Research and Operations, National Research Council | Link | Press Release | Link

 ■An abrupt climate change scenario and its implications for US national security | Environmental Defense Fund | Link

The purpose of this report is to imagine the unthinkable – to push the boundaries of current research on climate change so we may better understand the potential implications on United States national security.

2004

 ■Fixing the Weather and Climate – Military and Civilian Schemes for Cloud Seeding and Climate | James R. Fleming | Link

May 2004

 ■WEATHER MODIFICATION – Finding Common Ground | Weather Enhancement Technologies International | Link

January 2005

 ■Disaster Averted! | Human activity over the last 8,000 years may have headed off the next ice age, new research suggests.

April 2005

 ■North American Interstate Weather Modification Council | “Mr. McClintock distributed copies of the April 25, 2005 update and reviewed the current status of NAIWMC 2005 Congressional objectives – Legislative outlook and strategy for the remainder of 2005. … Mr. Steve Hunter commented he feels the Council should pursue the Bureau of Reclamation continued involvement in the Weather Damage Modification Program.”

July 2005

 ■Formal federal structure for the advancement of weather modification 2005 | Richard A. Anthes message to Senator Mark Udall | “Since 1996, NCAR’s rainfall enhancement research program has received more than 95 percent of its funding from outside the U.S.” | Link

 ■Don’t like the weather? Change it: The weird science of weather modification makes a comeback | The Boston Globe | ”Of course some people will benefit and some people will lose,” Kaplinsky says, ”but there are social mechanisms for solving disagreements, either through compensation or through democratic debate.” If a new technology provides a ”net gain,” he says, ”the losers can be compensated. And it’s very clear that there’s a tremendous potential here for managing weather systems in a way that would create tremendous net gain.”

2006

 ■The Pathological History of Weather and Climate Modification – Three cycles of promise and hype | James R. Fleming | Link

May 2006

 ■Results of a Technical Review of the U.S. Climate Change Technology Program’s R&D Portfolio | Oak Ridge National Laboratory, Energetics, Inc., Data Support Services, Idaho National Laboratory | Link

August 2006

 ■Albedo Enhancement by Stratospheric Sulfur Injections – A Contribution to Resolve a Policy Dilemma | by Paul J. Crutzen | Department of Atmospheric Chemistry, Max-Planck-Institute for Chemistry. Scripps Institution of Oceanography, University of California, San Diego | Link

September 2006

 ■US Climate Change Technology Program Strategic Plan | Link | Agencies: U.S. Department of Energy (Lead-Agency), U.S. Department of Agriculture, U.S. Department of Commerce, including National Institute of Standards and Technology, U.S. Department of Defense, U.S. Department of Health and Human Services, including National Institutes of Health, U.S. Department of Interior, U.S. Department of State, including U.S. Agency for International Development, U.S. Department of Transportation, U.S. Environmental Protection Agency, National Aeronautics and Space Administration, National Science Foundation, Other Participating Research and Developement Agencies, Executive Office of the President, including Council on Environmental Quality, Office of Science and Technology Policy, Office of Management and Budget.

November 2006

 ■Can Dr. Evil Save the World? | by Jeff Goodell, Rolling Stone Magazine | ”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. … “Human beings are like cockroaches,” Wood says with typical black humor. “It’s fairly easy to kill the first ten percent of the population. And if you try really hard, you might even get the next ten percent. But no matter what you do, you’ll never get that last ten percent. We will find a way to survive.” | Link

December 2006

 ■Summary of Studies that Document the Effectiveness of Cloud Seeding for Snowfall Augmentation – NAIWMC | North American Interstate Weather Modification Council Response to the NAS ““Critical Issues in Weather Modification Research”

2007

 ■The Climate Engineers – Playing God to Save the Planet | James R. Fleming | Forget cuts in greenhouse-gas emissions, some scientists argue. Find a technological fix. Bounce sunlight back into space by pumping reflective nanoparticles into the atmosphere. Launch mirrors into orbit around the earth. Create a “planetary thermostat.” But what sounds like science fiction is actually an old story. For more than a century, scientists, soldiers, and charlatans have hatched schemes to manipulate the weather and climate. Like them, today’s aspiring climate engineers wildly exaggerate what is possible, and they scarcely consider political, military, and ethical implications of attempting to manage the world’s climate—with potential consequences far greater than any their predecessors were ever likely to face. | Link

March 2007

 ■Optimizing Cloud Seeding for Water and Energy in California | by U.S. Bureau of Reclamation for California Energy Commission, Public Interest Energy Research,  Program, Arnold Schwarzenegger

May 2007

 ■United States Patent 7582809 ”Sorghum aluminum tolerance gene, SbMATE” | The United States of America as represented by the Secretary of Agriculture (Washington, DC, US). and Empresa Brasileira de Pesquisa Agropecuaria (Embrapa, BR)

April 2007

 ■NASA Workshop Report on Managing Solar Radiation | In November of 2006 the NASA Ames Research Center and the Carnegie Institution of Washington Department of Global Ecology at Stanford University sponsored an expert workshop on the use of solar radiation management as a strategy for coping with the challenge of climate change. | Link

 ■Transient climate–carbon simulations of planetary geoengineering | H. Damon Matthews and Ken Caldeira, National Academy of Sciences

October 2007

 ■“How to Cool the Globe” | Ken Caldeira, Op-Ed New York Times | “Ninety-nine percent of the $3 billion federal Climate Change Technology Program should still go toward developing climate-friendly energy systems. But 1 percent of that money could be put toward working out geoengineered climate fixes like sulfate particles in the atmosphere”

December 20, 2007

 ■United States Patent 7851676 “Stress tolerant plants and methods thereof” | Monsanto Technology LLC (St. Louis, MO, US) | “Improvement of abiotic stress tolerance in plants would be an agronomic advantage to growers allowing enhanced growth and/or germination in cold, drought, flood, heat, UV stress, ozone increases, acid rain, pollution, salt stress, heavy metals, mineralized soils, and other abiotic stresses.”

April 2008

 ■Weather Modification – The State of the Science | American Meteorological Society | Link

 ■Microspheres and Microworlds SRNL’s pourous, hollow glass balls open new opportunities for hydrogen storage, drug delivery, and national defense | Link

 ■Glass Particles in the Sky Studied As ‘Global Warming’ Fix | Unconfirmed: U.S. Department of Energy’s (DOE) Savannah River National Laboratory

Freedom of Information Act show that scientists at the U.S. Department of Energy’s (DOE) Savannah River National Laboratory in Aiken, S.C., are developing computer models of what might happen if a huge amount of particulate matter is shot into the stratosphere.

The particles, consisting of a very fine and special form of glass – “porous-walled glass microspheres” – would be able to absorb a certain amount of carbon dioxide, and would reflect sunlight away from the Earth.

“The overall goal of this task is to understand and evaluate the implications of deploying porous glasses as an agent to reduce global warming,” the DOE work proposal said.

 The government project began last year and ends on April 30.  Link

May 2008

 ■Geoengineering: Workshop on Unilateral Planetary Scale Geoengineering | Council on Foreign Relations, Workshop briefing notes: Unilateral Geoengineering – Non-technical Breifing Notes for a Workshop at CFR  | Link | Unilateral Geoengineering – A few basic ideas about the science to start our discussions | Link

 ■The Effects of Climate Change on Agriculture, Land Resources, Water Resources, and Biodiversity in the United States | U.S. Climate Change Science Program, Synthesis and Assessment Product 4.3

June 2008

 ■Preliminary Review of Adaptation Options for Climate-Sensitive Ecosystems and Resources | U.S. Climate Change Science Program And the Subcommittee on Global Change Research Final Report, Synthesis and Assessment Product 4.4

October 2008

 ■Department of Energy Announces $7 Million in Funding for Climate Research Field Studies | Link | – A Cloud is a Cloud is a Cloud – or is it? – Small Particles in Cirrus Clouds. … An intensive phase of the project will focus more on microphysical processes and field a more extensive set of experimental probes that observe the aerosol and ice nuclei properties of the upper troposphere. DOE and NASA will jointly conduct the intensive phase of the experiment.

October 2008

 ■Assessing Economic Impacts of Greenhouse Gas Mitigation: Summary of a Workshop | Link | www.climatetechnology.gov | Link

November 2008

 ■Two Engineering Measures to Reduce Global Warming: Injecting Particles into the Atmosphere and “Clean” Coal | Clean Coal | Smoke and Mirrors – Is Geoengineering a Solution to Global Warming? | Link | American Meteorological Society, Environmental Science & Policy Briefing

2009

 ■Restructuring Federal Climate Research to Meet the Challenges of Climate Change Committee on Strategic Advice on the U.S. Climate Change Science Program; National Research Council

 ■Cooling the Earth Through Solar Radiation Management – the need for research and an approach to its governance (Opinion Piece) (2009) | International Risk Governance Council (IRGC) SRM | Link | Pre-Publication

April 2009

 ■Modification of cirrus clouds to reduce global warming | Desert Research Institute, Reno, NV | A potential delivery mechanism for the seeding material is already in place: the airline industry. | Link

 ■Operational Defenses through Weather Control in 2030 | Air University, USAF Air Command and Staff College | Link

These perturbations allow for the immediate and lasting ability to create localized fog or stratus cloud formations shielding critical assets against attack from energy based weapons.

May 2009

 ■The Benefits, Risks, and Costs of Stratospheric Geoengineering | Department of Environmental Sciences, Rutgers University | Link

Existing small jet fighter planes, like the F-15C Eagle (Figure 2a), are capable of flying into the lower stratosphere in the tropics, while in the Arctic, larger planes, such as the KC-135 Stratotanker or KC-10 Extender(Figure 2b), are capable of reaching the required altitude. Specialized research aircraft such as the American Lockheed ER-2 and the Russian M55 Geophysica, both based on Cold War spy planes, can also reach 20 km, but neither has a very large payload or could be operated continuously to deliver gases to the stratosphere. The Northrop Grumman RQ-4 Global Hawk can reach 20 km without a pilot but costs twice as much as an F-15C. Current designs have a payload of 1-1.5 tons. Clearly it is possible to design an autonomous specialized aircraft to loft sulfuric acid precursors into the lower stratosphere, but the current analysis focuses on existing aircraft.

 Options for dispersing gases from planes include the addition of sulfur to the fuel, which would release the aerosol through the exhaust system of the plane, or the attachment of a nozzle to release the sulfur from its own tank within the plane, which would be the better option. Putting sulfur in the fuel would have the problem that if the sulfur concentration were too high in the fuel, it would be corrosive and affect combustion. Also, it would be necessary to have separate fuel tanks for use in the stratosphere and in the troposphere to avoid sulfate aerosol pollution in the troposphere.

 The military has already manufactured more planes than would be required for this geoengineering scenario, potentially reducing the costs of this method. Since climate change is an important national security issue [Schwartz and Randall, 2003], the military could be directed to carry out this mission with existing aircraft at minimal additional cost. Furthermore, the KC-135 fleet will be retired in the next few decades as a new generation of aerial tankers replaces it, even if the military continues to need the in-flight refueling capability for other missions.

 Unlike the small jet fighter planes, the KC-135 and KC-10 are used to refuel planes mid-flight and already have a nozzle installed. In the tropics, one option might be for the tanker to fly to the upper troposphere, and then fighter planes would ferry the sulfur gas up into the stratosphere (Figure 2b). It may also be possible to have a tanker tow a glider with a hose to loft the exit nozzle into the stratosphere.

June 2009

 ■Strategies to Promote Commercialization and Deployment of GHG Intensity – Reducing Technologies and Practices | www.climatetechnology.gov

July 2009

 ■AMS Policy Statement on Geoengineering the Climate System | American Meteorological Society | Link | Draft Version | Therefore, the American Meteorological Society recommends: 1. Enhanced research on the scientific and technological potential for geoengineering the climate system, including research on intended and unintended environmental responses. 2. Coordinated study of historical, ethical, legal, and social implications of geoengineering that integrates international, interdisciplinary, and intergenerational issues and perspectives and includes lessons from past efforts to modify weather and climate. 3. Development and analysis of policy options to promote transparency and international cooperation in exploring geoengineering options along with restrictions on reckless efforts to manipulate the climate system.

July 2009

 ■Weather Mitigation Research and Development Policy Authorization Act of 2009 Failed Weather Modification Bill, S. 601 (111th) | Link | It is the purpose of this Act to develop and implement a comprehensive and coordinated national weather mitigation policy and a national cooperative Federal and State program of weather mitigation research and development. Letters and Resolutions of Support

November 05, 2009

 ■Geoengineering: Assessing the Implications of Large-Scale Climate Intervention | US House of Representatives Subcommittee on Energy and Environment | Video

January 12, 2010

 ■A 7.0-magnitude quake rattled Haiti, killing an estimated 100,000 to 200,000 people.

January 13, 2010

 ■The Regulation of Geoengineering | Science and Technology Committee UK Parliament | Memorandums | Regulation of Geoengineering report | Link | US & UK Geoengineering Joint Statement | Link | Video 

January 21, 2010

 ■Hugo Chavez: US ‘Tectonic Weapon’ Caused Haiti Quake | Live Science

 ■Chavez says US ‘weapon’ caused Haiti quake | Press TV, Iran | Chavez said the killer earthquake followed a test of “weapon of earthquakes” just offshore from Haiti. He did not elaborate on the source of his claim. The outspoken leader had earlier accused the US of occupying Haiti “under the guise of the natural disaster.”

February 04, 2010

 ■Geoengineering II – The Scientific Basis and Engineering Challenges | US House of Representatives Subcommittee on Energy and Environment | Video

February 20, 2010

 ■Atmospheric Geoengineering with Aluminum Aerosols | David Keith, American Association for the Advancement of Science (AAAS)

March 18, 2010

 ■Geoengineering III – Domestic and International Research Governance | US House of Representatives Subcommittee on Energy and Environment | Video

March 18, 2010

 ■Preliminary Observations on Geoengineering Science, Federal Efforts, and Governance Issues | Government Accountability Office | Link

March 22-24, 2010

 ■Executive Summary of the WMO Statement on Weather Modification | World Meteorological Society | Weather Modification technologies that claim to achieve such large scale or dramatic effects do not have a sound scientific basis (e.g. hail canons, ionization methods) and should be treated with suspicion. | Link

March 22-26, 2010

 ■The Asilomar International Conference on Climate Intervention Technologies | Asilomar Conference Center, Pacific Grove, California | Link

August 16, 2010

 ■Geoengineering – Governance and Technology Policy | Congressional Research Service | Link

September 28, 2010

 ■The Regulation of Geoengineering | UK Government Response to the Science and Technology Committee report | The Royal Society has launched a Solar Radiation Management Governance Initiative (SRMGI) in partnership with the Academy of Sciences for the Developing World (TWAS) and the U.S. Environmental Defense Fund (EDF) to explore regulatory issues pertaining to SRM techniques. We welcome this initiative which will help us develop a formal position and future strategy.

 ■Solar Radiation Management Governance Initiative (SRMGI) | Link | Video

 “We are clear that serious consideration for the regulatory arrangements for geoengineering needs to start now, not once highly disruptive climate change is under way.”

 UK Parliament response to a House of Commons report on geoengineering

 ■Royal Society | Link

 ■Environmental Defense Fund | Link

 ■The World Academy of Sciences (TWAS) | Link

December 2010

 ■Engineering the Planet – David Keith, Climate Change Science and Policy | ”The possibility of weather control remains. Just as growing knowledge of the role of aerosols in the atmosphere might enable more efficient and precise geoengineering, advances in the science of weather prediction are inadvertently producing tools that enable more effective weather control.” | Link 

 ■DRAFT Environmental Assessment for the Walker River Basin Cloud Seeding Project | U.S. Department of the Interior, Bureau of Reclamation

 ■Delivering genetically engineered crops to poor farmers | International Food Policy Research Institute | A new generation of genetically engineered (GE) crop research aims to alleviate these pressures through the improvement of subsistence crops—such as cassava, sorghum, and millet—that incorporate traits such as tolerance to drought, water, and aluminum in soils as well as plants with more efficient nitrogen and phospporus use. | Link

April 2011

 ■Geoengineering: The Risk Management Potential of Climate Engineering | American Meteorological Society | Link | Ken Caldeira (download Ken’s slides) Carbon Dioxide Removal – Caldeira 2011 | David Keith (download David’s slides) Towards a Federal Research Program on Solar Radiation Management – David Keith 2011

June 2011

 ■Synthesis report of the 2010 assessments of the Montreal Protocol assessment panels | United Nations Environment Programme -  Ozone Secretariat. Open-ended Working Group of the Parties to the Montreal Protocol on Substances that Deplete the Ozone Layer. | Link | “Deliberate injections of sulphur-containing compounds into the stratosphere, which have been suggested as a climate intervention approach (“geoengineering”), could have substantial unintended effects on the ozone layer.” The findings contained in the synthesis report are supported in the three 2010 assessment panel reports, which can be found on the Ozone Secretariat website at the following addresses:

1. Scientific Assessment of Ozone Depletion: 2010 | Link

 2. Environmental Effects of Ozone Depletion and its Interactions with Climate Change: 2010 Assessment” | Link

 3. 2010 Report of the Technology and Economic Assessment Panel | Link

July 2011

 ■Climate engineering – Technical status, future directions, and potential responses | Center for Science, Technology, and Engineering. United States Government Accountability Office GAO-11-71 | Link

 ■Geoengineering Cost Analysis | The University Of Calgary, Aurora Flight Sciences | Link | 

November 2011

 ■ETC Framing comments CBD Geoengineering Moratorium | ETC Comments on Impacts of Climate Related Geoengineering on Biodiversity Convention on Biological Diversity paper, Draft, 1 November 2011 | Link | Civil society organizations at the World Social Forum in Belem Brazil in 2009 adopted a statement, “The Better world we seek is not geoengineered” (Link); the Alaska Summit of Indigenous Peoples on Climate Change held in April 2009 rejected geoengineering as a solution to climate change (Link); the civil society assembly in Copenhagen at UNFCCC COP 15 elaborated a peoples’ agenda for climate justice, which rejected geoengineerng (Link); the Peoples’ Agreement made at the Cochabamba World Conference on Climate Change and the Rights of Mother Earth in April 2010 denounced geoengineering as a false solution that would only exacerbate the current climate crisis (Link); civil society organizations have also organized an international campaign against geoengineering known as the Hands Off Mother Earth (HOME) campaign (see www.handsoffmotherearth.org).

 ■9th meeting of the Conference of the Parties to the Vienna Convention for the Protection of the Ozone Layer - Report of the Scientific Assessment Panel (SAP)

 ■Geoengineering for Decision Makers | Woodrow Wilson International Center for Scholars | Link

February 2012

 ■Documents for second peer review | Convention on Biological Diversity

March 2012

 ■Cost analysis of stratospheric albedo modification delivery systems | Link

April 2012

 ■Natural Gas and the Invisible Spill: How Much Methane Is Reaching the Atmosphere? | Total SA North Sea Platform blowout releases 350,000,000 cubit feet of methane gas. Official Response | Video

May 2012

 ■The Angels Proposal: A Proposal for the Prevention of Arctic Methane | Link | The ANGELS Proposal – Arctic Natural Gas Extraction Liquefaction Sales

■A Proposal for the Prevention of Arctic Methane Induced Catastrophic Global Climate Change by Extraction of Methane from beneath the Permafrost/Arctic Methane Hydrates and its Storage and Sale as a Subsidized “Green Gas” Energy Source | Arctic News Blog | After 2015, when the Arctic Ocean becomes navigable (Figure 5 above, Carana 2012b) it will be possible to set up a whole series of drilling platforms adjacent to, but at least 1 km away from the high volume methane eruption zones and to directionally drill inclined wells down to intersect the free methane below the sealing methane hydrate permafrost cap within the underlying fault network (Figure 18 above).

June 2012

 ■Project Lucy: Radio Transmitter to decompose methane v2 | Iowa City Climate Advocates | Project Lucy Extended Version 4 | Arctic News Blog | Link |GEOENGINEERING ARCTIC COSTS

 1. R&D and testing (this proposal)

 2. Political negotiations (could be covered under existing diplomacy financial budgets)

 3. Transport and installation (could be covered under existing military budgets)

 4. Energy supply (could be provided by nuclear submarines)

 5. Operational cost (could be part of military budgets)Project Lucy is part of a range of geo-engineering efforts to reduce warming in the Arctic. Other methods include:

 - Methane capture in the Arctic

 - Spraying particles in the atmosphere to reflect sunlight back into space

 - Pyrolysis of organic waste and carbon burial, to reduce atmospheric CO2 and soot The need to act on methane in the Arctic is such that, most likely, a range of methods will need to be deployed in parallel. Lucy has the potential to be very effective, as it can decompose methane while any resulting nano diamond powder could also reflect sunlight back into space. Project Lucy therefore aims to design, build and test a microwave transmission system targeting low-altitude methane clouds with the aim of breaking the first C-H bond as soon as the methane erupts into the atmosphere from the Arctic Ocean. The transmitters can be mounted on submarines, planes and after 2015 on boats and drilling rigs when the Arctic ice cap has melted (Arctic News, 2012).
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 ■Climate Change: An Information Statement of the American Meteorological Society

September 2012

 ■Discussion Meeting Issue ‘Geoengineering: taking control of our planet’s climate?’ | The Royal Society | Link

 ■Preface: Geoengineering: taking control of our planet’s climate? | Link

■Review article: Geoengineering the climate: an overview and update | Link

■Review article: Exploring early public responses to geoengineering | Link

 ■Research article: The runaway greenhouse: implications for future climate change, geoengineering and planetary atmospheres | Link

■Research article: Marine cloud brightening – Silver Lining Project | Link

■Research article: Lifting options for stratospheric aerosol geoengineering: advantages of tethered balloon systems | Link

■Review article: Regional climate change mitigation with crops: context and assessment | Link

■Review article: Ocean acidification in a geoengineering context | Link

■Research article: Interactions between reducing CO2 emissions, CO2 removal and solar radiation management | Link

■Research article: Cumulative carbon as a policy framework for achieving climate stabilization | Link

■Research article: An air–liquid contactor for large-scale capture of CO2 from air -

 David Keith | Link

■Research article: Peatland geoengineering: an alternative approach to terrestrial carbon sequestration | Link
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 ■Geoengineering in Relation to the Convention on Biological Diversity | Convention on Biological Diversity | Link
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 ■Radio and Laser Frequency and Harmonic Test Ranges for the Lucy and HAARP Experiments and their Application to Atmospheric Methane Destruction | Malcolm P.R. Light, Arctic News Blog | Mirror

December 2012

 ■Geoengineering – rules needed for climate-altering science | The International Institute for Strategic Studies (IISS). “Geoengineering could have uneven consequences for individual countries, and this could make agreement on any approach difficult. Compensation for damage could affect cost-benefit calculations. Nevertheless, with the possibility that rogue states or even individuals may attempt regional climate-modification experiments or projects, a more robust international legal regime to govern geoengineering.”  | Link

 ■Arctic Methane Emergency Group (AMEG) Strategic Plan  | 1.Consider practices and regulations that are having, or risk having, a heating effect on the Arctic.  A postponement of drilling in the Arctic would be sensible, because of inevitable escape of methane but also because of the risk of blowout with or without oil spill.

 2.Try to maintain or even enhance the current cooling effect from currently emitted sulphate aerosols in the troposphere at mid to high northern latitudes.  For example the regulation to ban bunker fuel for ships should be relaxed while encouraging continued use of bunker fuel where the resulting aerosol emissions might be beneficial.  Reduction of sulphate aerosol ‘pollution’ will be unpopular with many environment groups, but the priority to cool the Arctic has to be established.

 3.Establish the positive and negative net forcing from contrails, and encourage flight paths of commercial airplanes to reduce positive or increase negative net forcing.  The ban on polar flights, lifted recently, should be reintroduced.

 4.Reduce black carbon into Arctic.  Make for preparedness to fight tundra fires in Arctic and sub-Arctic.

 5.Find ways to remove black carbon from coal fired power stations, while allowing or compensating for the cooling effect that their aerosol emissions would be producing without the scrubbing out of sulphur compounds.

Geoengineering actions for enhancing the reflection of sunlight back into space and for increasing the thermal energy emitted into space.

 1.Prepare the supply and logistics for spraying aerosol precursor in large quantities, preferably into the lower stratosphere, for deployment by next March or April (not sooner because the risk of ozone depletion).  Of course, possible negative impacts have to be considered before large scale deployment, but it is worth being fully prepared for such deployment on the assumption that this technique can be made to work effectively.

 2.Develop and test the deployment of suitably reflective particles, of such materials as TiO2, as alternative or supplement to sulphate aerosol.  Prepare for large scale deployment.   

 3.Finance the development of, and deployment capability for, marine cloud brightening, with a view to deployment on a large scale in spring 2013 – assuming that is the earliest conceivable time.  The main technical problem seems to be with the jets, so experts from major companies in the ink-jet technology field need to be brought in.  Boats and land installations need to be kitted out.

 4.Finance the development and deployment capability for cirrus cloud removal, since this is a promising technique.  Suitable chemicals need to be identified/confirmed, with stock-piling of these cloud seeding chemicals.  Aircraft need to be kitted out to spray these chemicals.

 5.Finance brainstorming sessions for geoengineering, with top scientists and engineers, such as to suggest further measures, improvements to above techniques and the development of other intervention ideas.

 6.Finance the research and trials of all promising techniques for helping to cool the Arctic, including the three geoengineering techniques above.  Update Earth System models to deal with the actualities of sea ice retreat, such that the effects of different techniques can be modelled and optimum joint deployment strategies established.

Measures to reduce more specific risks from Arctic warming:

 1.Finance the research and trials of promising techniques for dealing with methane, especially the reduction of methane from wetlands draining into the Arctic.  Use of diatoms to promote methanotrophs (and healthy conditions for fish) is one such technique.

 2.Finance the research and trials of promising techniques for dealing with surface melt of the Greenland Ice Sheet (GIS) and for reducing the speed of ice mass discharge.  The latter is accelerated by warm water at the sea termination of glaciers; therefore consideration should be given to techniques to cool this water.

 3.Consider techniques for reducing Arctic storms and their strength.  Techniques should be developed for reducing the frequency and severity of tropical storms, such as to minimise damage, especially to agriculture and low-lying conurbations.

 4.Consider techniques for un-sticking of blocked weather patterns.

 5.Consider techniques for improving surface albedo of sea, lakes, snow and ice by brightening water with bubbles, covering snow and ice with white granules or sheets to prolong albedo, draining pools on ice, forming ice on pools, depositing snow on ice (as fresh snow has a higher albedo) and on land, discouraging growth of plants with low albedo, etc.

Note that a new idea for improving surface albedo has been suggested in a paper to the AGU 2012, supported by AMEG founder member, Peter Wadhams..  His research on iceberg calving has led to ideas for reducing discharge of ice from the GIS.

A word of warning about finance of research, development and field trials: it is important that the results of such activities are independent, unbiased and free from financial interest.

Food security actions

 Immediate actions to be initiated:

 1.Overall there is an immediate requirement for all major governments to establish an emergency ‘watchdog’ committee for internal and world food security issues. This committee should have direct access to the leadership of individual nations and include their UN Ambassador. The associated costs, in terms of humanitarian impacts alone, should warrant this move. When the assessed cost of the potentially associated national economic factors are weighed, there should be little disagreement regarding the necessity for establishing this ‘watchdog’ committee.

 2.The US Renewable Fuels Standard (“RFS”), a provision of the US Energy Policy Act of 2005, should be evaluated for a temporary stay. Depending entirely on the US corn harvest, this could transfer between 4 to 5 billion bushels back to the food market. That would reduce upward price pressure in the cereals markets and further assist by suppressing speculation in that area of food commodities.

 3.The European Renewable Energy Directive 2009/28/EC should similarly be reviewed and measures put in place to temporarily divert all relevant crops from the fuel to the food market.

 4.In both cases outlined in points 3 & 4 the emphasis should be on ‘temporary emergency measures’ and should only be applicable to crops that can be diverted to the food chain.

 5.A general directive should be agreed between all nations at the UN to prohibit the sale of OTC derivatives, in any nation, by any ‘seller’, that have any content relative to food commodities. This action will assist in dissuading institutional investors speculating in food commodities.

 6.If the crisis deepens point 4 should be further reinforced by prohibiting futures contracts in food commodities being sold to any entity who will not take actual delivery of the contracted goods. Great care will be necessary with this proposal as it is known that hedge funds, and investment banks, have established warehousing to control certain commodity pricing. Typical examples are the attempted 2010 cornering of the world cocoa market by a UK hedge fund and the current Goldman Sachs control of the US aluminium market.

 7.An alternative international seed bank must be created to provide seeds for subsistence farmers; ones that are devoid of the ‘terminator’ gene. In periods of high crop failure the inability to harvest seeds for the coming year has a crippling impact on subsistence farmers. Note that it is estimated 160,000 Indian farmers alone have committed suicide since 1967 due in part to this situation.

Following the launch of AMEG’s ‘Strategic Plan’ the above actions will be communicated to all world leaders and relevant parties in the form of an ‘Essential Action Plan’ to match the pending circumstances of the change in the world’s weather patterns.  For further details, see the website of the Arctic Methane Emergency Group at AMEG.me or contact AMEG Chair John Nissen at: johnnissen2003@gmail.com

January 2, 2013

 ■Geoengineering – Governance and Technology Policy | Congressional Research Service | Link

January 4, 2013

 ■Double catastrophe: Intermittent stratospheric geoengineering induced by societal collapse | Global Catastrophic Risk Institute. “This paper analyzes a scenario in which SAI (SRM) brings great harm on its own. The scenario is based on the issue of SAI intermittency, in which aerosol injection is halted, sending temperatures rapidly back toward where they would have been without SAI. The rapid temperature increase could be quite damaging, which in turn creates a strong incentive to avoid intermittency. In the scenario, a catastrophic societal collapse eliminates society’s ability to continue SAI, despite the incentive. The collapse could be caused by a pandemic, nuclear war, or other global catastrophe. The ensuing intermittency hits a population that is already vulnerable from the initial collapse, making for a double catastrophe.”  | Link

Other Links

--------------------------------------------------------------------------------

■Lessons from US Weather Modification Law for Geoengineering – From rainmakers to climate gods | Link

■

Large-Scale Intentional Interventions into the Climate System – Assessing the Climate Engineering Debate | Link

■Inter-Academies Panel (IAP) | Link

 ■African Academy of Sciences | Link

 ■The Carbon War Room | Link

 ■Carbon Capture Report | Link

 ■Just Add Water – New Fuel from Aluminum Nanoparticles | Video Link

Summary of Synthesis and Assessment Products | Link

 The U.S. Climate Change Science Program (CCSP)

According to the National Research Council, “an essential component of any research program is the periodic synthesis of cumulative knowledge and the evaluation of the implications of that knowledge for scientific research and policy formulation.” The U.S. Climate Change Science Program (CCSP) is helping to meet that fundamental need through a series of 21 “synthesis and assessment” (S&A) products. As a key component of the CCSP Strategic Plan (released July 2003), they integrate research results focused on important science issues and questions frequently raised by decisionmakers.

CCSP GOAL 1

Extend knowledge of the Earth’s past and present climate and environment, including its natural variability, and improve understanding

 of the causes of observed changes

Product #

 Product 1.1

Temperature trends in the lower atmosphere: steps for understanding and reconciling differences - NOAA

Product 1.2

Past climate variability and change in the Arctic and at high latitudes 

USGS

Product 1.3

Re-analyses of historical climate data for key atmospheric features: implications for attribution of causes of observed change

NOAA

CCSP Goal 2

Improve quantification of the forces bringing about changes in the Earth’s climate and related systems

Product 2.1

 Scenarios of Greenhouse Gas Emissions and Atmospheric Concentrations and Review of Integrated Scenario Development and Application. 

DOE

Product 2.2

 North American carbon budget and implications for the global carbon cycle

 NOAA

Product 2.3

 Aerosol properties and their impacts on climate

 NASA

Product 2.4

 Trends in emissions of ozone-depleting substances, ozone layer recovery, and implications for ultraviolet radiation exposure

 NOAA

CCSP Goal 3

 Reduce uncertainty in projections of how the Earth’s climate and related systems may change in the future

Product 3.1

 Climate Models: An Assessment of Strengths and Limitations

 DOE

Product 3.2

 Climate projections for research and assessment based on emissions scenarios developed through the Climate Change Technology Program

 NOAA

Product 3.3

 Weather and Climate Extremes in a Changing Climate.  Regions of Focus: North America, Hawaii, Caribbean, and U.S. Pacific islands.

 NOAA

Product 3.4

 Abrupt Climate Change

 USGS

CCSP Goal 4

 Understand the sensitivity and adaptability of different natural and managed ecosystems and human systems to climate and related global changes

Product 4.1

 Coastal elevations and sensitivity to sea-level rise

 EPA

Product 4.2

 Thresholds of Change in Ecosystems

 USGS

Product 4.3

 The effects of climate change on agriculture, biodiversity, land, and water resources

 USDA

Product 4.4

 Preliminary review of adaptation options for climate-sensitive ecosystems and resources

 EPA

Product 4.5

 Effects of Climate Change on Energy Production and Use in the United States

 DOE

Product 4.6

 Analyses of the effects of global change on human health and welfare and human systems.

 EPA

Product 4.7

 Impacts of Climate Variability and Change on Transportation Systems and Infrastructure — Gulf Coast Study

 DOT

CCSP Goal 5

 Explore the uses and identify the limits of evolving knowledge to manage risks and opportunities related to climate variability and change

Product 5.1

 Uses and limitations of observations, data, forecasts, and other projections in decision support for selected sectors and regions

 NASA

Product 5.2

 Best-practice approaches for characterizing, communicating, and incorporating scientific uncertainty in decision-making

 NOAA

Product 5.3

 Decision support experiments and evaluations using seasonal-to- interannual forecasts and observational data

