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Solar Storms a serious threat but close to nothing is being done about it

Frank Morring, Jr, Senior Editor, Space at Aviation Week, Jan 7, 2009, Solar Weather Threat To Wired Earth, http://www.aviationweek.com/aw/generic/story_channel.jsp?channel=space&id=news/SOL010709.xml 

A rare but not unprecedented "space weather Katrina" could cost the global economy $1 trillion to $2 trillion in the first year afterward as society's dependence on space and terrestrial networks that are vulnerable to solar weather continues to grow, a new federally commissioned science report says. The National Academy of Sciences workshop on the societal and economic impacts of "severe space weather events" finds efforts to protect power grids and spacecraft like the Global Positioning System (GPS) constellation continues to lag, with the U.S. National Oceanic and Atmospheric Administration (NOAA) Space Weather Prediction Center (SWPC) struggling to accommodate a growing customer base on a budget of only $6 million to $7 million a year. NASA's Advanced Composition Explorer (ACE), which monitors high-energy particles in the solar wind from a vantage point at the L1 Sun-Earth libration point, was launched in August 1997 and is "well beyond its planned operational life" with no plans on the books for a replacement even though "the requirement for a solar wind monitor at L1 is particularly important," according to the report. "Because of the interconnectedness of critical infrastructures in modern society, the impacts of severe space weather events can go beyond disruption of existing technical systems and lead to short-term , as well as to long-term collateral socioeconomic disruptions," the report states. "Although the probability of a wide-area electric power blackout resulting from an extreme space weather event is low, the consequences of such an event could be very high, as its effects would cascade through other, dependent systems." Among those "collateral effects" could be "disruption of the transportation, communication, banking and finance systems, and government services; the breakdown of the distribution of potable water owing to pump failure, and the loss of perishable foods and medications because of a lack of refrigeration." The March 1989 geomagnetic storm that took down the power grid in northeastern Canada and left millions without power for as much as nine hours triggered creation of mitigation techniques, but more work needs to be done, according to the workshop. And it will be difficult to sustain support for advances in prediction and mitigation because severe coronal mass ejections that hit Earth are so rare. Nonetheless, severe solar storms like the so-called Carrington event of 1859 that disrupted telegraph service worldwide or the solar "superstorm" of May 1921 will occur again, with potentially devastating results. "According to a study by the Metatech Corp., the occurrence today of an event like the 1921 storm would result in large-scale blackouts affecting more than 130 million people and would expose more than 350 transformers to the risk of permanent damage," the report states. There already is direct evidence of the danger to spaceborne systems. In January 1994, Canada's $290 million Anik E2 telecommunications satellite was knocked out by a solar storm, and it took six months and $50-70 million to get it back in operation, according to the report. In addition to a new solar-wind monitor at L1, NOAA's space-weather experts told the workshop more research is needed to move research models of coronal mass ejection propagation, the radiation environment around Earth and the coupled magnetosphere/ionosphere/atmosphere system into operational systems that can provide meaningful forecasts without false alarms.

Funding for Solar Shield project needed

Euromoney Institutional Investor PLC, November 15, 2010, NASA Tries To Prep Grid For Solar Storms, Lexis Nexis

A unit of NASA has teamed up with the Electric Power Research Institute on an initiative to protect the U.S. power grid from solar storms activity that could damage the grid--not generate power. Solar Shield monitors solar eruptions on the sun's surface that emit ionized gas that can wreak havoc on the magnetic field and high voltage transmission systems.

Solar Shield could gives about two days notice about the impacts of a specific solar storm that would give utility operators time to prepare, says Antti Pulkkinen, project leader of Solar Shield at NASA in Greenbelt, Md., and associate researcher at Catholic University of America.

The sun has an 11-year solar cycle with peaks and valleys and "right now are starting to climb away from the solar minimum," he says. Similar to a hurricane season--in which storms are likely not guaranteed--the next solar maximum is slated for 2014 when one or two storms could occur.

Currently Solar Shield is working with two nodes in the "northern part of the program," says Pulkkinen. He declined to give their exact locations--that's classified. The team wants to bring in more nodes from across the country before the cycle is at its next peak. Power transformers systems can be shorted and, in the worst cases, equipment melted. In 1989, a solar storm hit the Hydro-Quebec grid, knocking out power to the province for nine hours.

The initial phase of the experimental program ended in April when its $1.5 million funding from NASA ended. They are currently working with another government agency about a similar amount to expand, he says. Again, details are classified.
ACE suxs
Satellites CAN be harmed by solar storms
Concept Activity Research Vault 11, May 18, Concept Activity Research Vault ( CARV ) develops historical, current and predictive private-sector concepts from report posts stimulating global commentary, Satellite outages now critical data problem, http://conceptactivityresearchvault.wordpress.com/2011/05/18/satellite-outages-now-critical-data-problem/
The environments of near-Earth space and the upper atmosphere pose unique challenges for the design and deployment of satellite systems. Highly energetic solar Coronal Mass Ejections ( CME ) from the Sun can penetrate spacecraft disrupting critical electronic systems and interfere with or damage electronic switches and memory devices onboard satellites. Large electrostatic charge potentials can build up on the surface of spacecraft and suddenly discharge, damaging or destroying sensitive electronic instruments.
ACE cannot withstand a super storm and will fail to warn us
Concept Activity Research Vault 11, May 18, Concept Activity Research Vault ( CARV ) develops historical, current and predictive private-sector concepts from report posts stimulating global commentary, Satellite outages now critical data problem, http://conceptactivityresearchvault.wordpress.com/2011/05/18/satellite-outages-now-critical-data-problem/
The Advanced Composition Explorer ( ACE ) spacecraft satellite probe onboard sensing camera detectors, however rely on the ‘orderly flow of electrons’ for it to function properly in sending signals back to Earth station receivers, but amidst a Solar Energetic Particle Event ( SEPE ) from an ‘extremely fast’ Coronal Mass Ejection ( CME ) solar flare, the highly excited electrons from the Sun will cause ACE and other satellite monitors to experience electrical power outages that could take NASA longer than 15-minutes to determine ‘why’ the ACE spacecraft went out. Advanced Composition Explorer ( ACE ) was only built to withstand the effects from ‘average solar flare’, not a ‘significant solar flare’. NASA knows ACE 13-year old sensors will ‘cease to function before a significant solar flare even passes ACE in space’. NASA Advanced Composition Explorer ( ACE ) sensing detectors are now 13-years old, not as sensitive as newer technology detectors today, plus ACE has exceeded its NASA calculated life expectance.
It is not intelligent to rely on ace
Concept Activity Research Vault 11, May 18, Concept Activity Research Vault ( CARV ) develops historical, current and predictive private-sector concepts from report posts stimulating global commentary, Satellite outages now critical data problem, http://conceptactivityresearchvault.wordpress.com/2011/05/18/satellite-outages-now-critical-data-problem/
Upon a ‘significant’ Solar Energetic Particle Event ( SEPE ), predicted by NASA to occur sometime between 2010 and 2013, the NASA ACE spacecraft – and others – will become overloaded and burn-out from solar electron particle disruption and shut down in space ‘before a significant solar flare even passes its sensors’. No time soon could a replacement, for the NASA Advanced Composition Explorer ( ACE ), launch another into space. There is no intelligence in relying on ACE because in addition to all of the aforementioned, ACE is positioned 92,000,000 million miles away from the Sun and only 900,000 miles away from Earth making it about 93,000,000 million miles away from the Sun, meaning that within only a few seconds after a ‘significant solar flare’ passes ACE detection sensors – a large geomagnetic storm will have already shutdown other satelllites, hit Earth and wiped-out national electricity infrastructure grids to many people.
Plan text- 

The United States federal government should develop the Solar Shield.
Advantage 1 - Blackouts
Solar Storms destroy the electrical grid GLOBALLY
Laurence Hecht 11, Editor, 21st Century Science Associates, Friday, 17 June 2011, Solar Storm Threatening Power Grids – Yet no Action Taken to Implement Defences, http://oilprice.com/Energy/Energy-General/Solar-Storm-Threatening-Power-Grids-%E2%80%93-Yet-no-Action-Taken-to-Implement-Defences.html 

A known and cataclysmic threat to the U.S. electric power grid is being largely ignored by the President and Congress. Warning events in 1859, 1921, 1989, and 2003 showed the danger that solar activity can pose to electrical power and distribution systems. Now as we move into another solar maximum, with increased vulnerabilities built into our electrical grid, the danger again looms large. In the worst case, there is the possibility of no electricity for 130 million Americans for a year or longer. The warnings have been issued, but have gone unheeded. The greatest danger is to the more than 300 extra high-voltage transformers located at power substations along the routes of major transmission lines. An eruptive event on the Sun, known as a coronal mass ejection, sends a powerful flux of charged particles, protons and electrons, into the surrounding space. If the Earth is on a line with the eruption, the charged particles interact with the Earth's radiation belts and geomagnetic field to produce currents in the ionosphere. The power lines which make up the electrical transmission grid act as antennae, to couple these ionospheric currents to the installed transformers which step up the voltage for long-distance transmission. The ionospheric or auroral currents produced by a powerful solar storm induce strong fluctuating direct currents in the power lines. Known as geomagnetically induced currents (GIC), when they reach the transformers, they piggyback on to the strong alternating current already flowing and cause the iron cores of the transformers to saturate and overheat from hysteresis and reactive resonance effects in the transmission line. This can cause network-wide voltage regulation problems leading to blackouts, or complete transformer burnout. Thus, as summarized by space physicist Daniel N. Baker, who chaired the National Research Council panel on Severe Space Weather Events, and NASA director of Planetary Sciences James L. Green, writing in the February 2011 Sky & Telescope: "Large areas of our nation could be without electricity for months or years, as power companies struggle to purchase and replace damaged hardware." Because the solar storm threat is greatest to the low-resistance power lines carrying the highest current densities, some of the most vulnerable areas are also those of highest population concentration. Metatech estimates that more than 130 million people in the U.S.A. are at high risk for such an event. The highest risk areas are the northern states from the Atlantic seaboard to the Mississippi, coastal states as far south as Georgia, and the northwestern states of Washington, Oregon, and Idaho. A prolonged lack of electricity in any of these areas would reduce the population to Dark Age-like conditions. Drinking water supply would break down for lack of pumping, and sewage service would cease shortly thereafter. For lack of refrigeration, the food chain would collapse, and medical supplies would be lost. Fuel could not be pumped, and thus transportation would break down. Heating and air conditioning systems would cease functioning. Communication would be crippled by the lack of electricity as well as from the direct damage to satellites and sensitive electronics which a solar storm produces—perhaps no Internet and no cell phones. Modern life would come to an end, and a population and economic infrastructure unprepared for a return to pre-electricity conditions could descend into chaos
Blackouts lead to resource scarcity 
Sherry Mazzocchi, nydailynews.com writer,  2010/10/28,  Massive Solar Flare Storm Warnings for the Next Few Years, http://www.redicecreations.com/article.php?id=13045
Unlike a hurricane, Kappenman said the aftermath of a solar storm could be widespread, with 50% to 75% of the country affected. "We could have a blackout like never before," he said. It took only a few days to get back to normal after the 1977 or 2003 blackouts. "This time, you might not get back to normal at all." There would also likely be no immediate help from neighboring areas, and big cities such as New York would be hit especially hard "You couldn't evacuate," he said. "Where do you put 8 million people?" A severe blackout would have rapidly deteriorating effects. Without electricity, there would be a loss of potable water and the ability to pump sewage. Perishable food and medication would be lost. "There are one million type 1 diabetes sufferers in the U.S.," he said. "Health issues would emerge in just a matter of days." Telecommunications have a backup for about 72 hours before they degrade. Similarly, hospitals have about a week's worth of backup power. Nuclear reactors typically have a week of standby diesel fuel. Even if they shut down, they still require electricity to circulate cooling water through the reactor. "This could be a serious problem for 70 or so large reactors," Kappenman said.

Resource scarcity causes extinction

Richard Heinberg, New College of California Core Faculty, Power Down: Options and Actions For A Post-Carbon World, 2004, p. 111
The US is also uniquely positioned to lead the global energy transition. While it is the world's foremost energy user, the US also possesses advanced renewable-energy research facilities. And China, if it were to follow the model of Kerala or Cuba, rather than attempting  to shift its economy in the direction of greater energy-resource  dependency, could be a beacon to the less-industrialized nations of  the world.However, currently neither nation is on the path to lead a global Powerdown. Indeed, present trends suggest that the US and  China are on a collision course, as the energy appetites of both  nations continue to grow in the context of deepening energy- resource depletion.

For the sake of American readers, I will put the matter as bluntly as possible: A peaceful global Powerdown is possible only if the  US leads the way. If  current American domestic and foreign polices  continue, Powerdown efforts on the part of other nations may result  in improved survival options for the people of those nations, but for  the world as a whole by far the most likely outcome will be devastating resource wars continuing until the resources themselves are  exhausted, the human species is extinct, or the fabric of modern societies has been shredded to the point that anarchy - in the worst  sense of the word - prevails nearly everywhere.
Solar Shields prevent blackouts through early detection

Timon Singh, 11/15/10 (Timon Singh is a graduate of Liverpool University where he received a degree in Social and Economic History. He has previously worked for BBC Magazines on BBC Who Do You Think You Are? Magazine, the publication for the popular genealogy show. He has written extensively on the portrayal of history in cinema, worldwide construction projects and film.http://inhabitat.com/nasa-devises-solar-shield-to-protect-us-national-grid/solarstorm/
There are many things threatening the US National Grid at the moment – rolling blackouts, lack of funding and problems integrating renewable energy; but NASA is working on their defense against another threat: solar storms. NASA’s scheme, dubbed the Solar Shield, will aim to prevent blackouts caused by solar storms through a forecasting system that would enable the Space Agency to pinpoint certain high-risk transformers. The Solar Shield would then warn grid operators, giving them enough time to isolate the problem and prevent widespread damage.   Solar storms have become a major concern for utility providers and the national military in recent years. Although major solar storms only occur every 100 years or so, when a storm cloud from the sun (or coronal eruption) makes the Earth’s magnetic field shake,  it sends electrical currents all over the planet, disturbing systems on the ground and in the air. These events even have the potential to melt transformer parts. The last major solar storm was the Carrington Event, which occurred in 1859, disrupting the telegraph services. More recently, mild storms in 1989 and 2003 caused ‘power fluctuations’ in transformers in the US, Canada, Great Britain and other countries. Today, if a solar storm the size of the Carrington Event was to occur, it would cause major damage to the National Grid as well as affected electronic systems all over the world. As a result, NASA scientists believe an early warning system would give utility companies time to disconnect major transformers in time, preventing damage and even fire. A lack of an effective system could result in blackouts and very expensive repairs. In addition to acting as an ‘early warning system’, the Solar Shield would take images of any coronal eruptions via NASA spacecraft and satellites, and would order and assess the size and potential impact. While the Solar Shield is still in the experimental stages, NASA has recruited a number of utility companies to install monitors at their transformers. This stage should give the agency time to devise a suitable defense as the next major solar storm event is predicted for 2013.
Advantage 2- Satellites
Solar Storms Damage Satellites
 Sherry Mazzocchi, nydailynews.com writer,  2010/10/28,  Massive Solar Flare Storm Warnings for the Next Few Years, http://www.redicecreations.com/article.php?id=13045
"It's very likely in the next 10 years that we will have some impact like that described in the National Academy report," Dr. Richard Fisher, director of NASA's heliophysics division, told the Daily News. "Although I don't know to what degree." Fisher explained that the sun works on an 11-year cycle, and is now emerging from its quiet period. The next phase -- the solar maximum -- lasts from 2012 to 2015. During this period of time, massive solar flares and coronal mass ejections (CMEs) can occur which could be strong enough to knock out satellites, disable high-voltage transformers, and cripple communications worldwide. 

Satellites key to US military

David Blair 08, Diplomatic Editor The Daily Telegraph, February 22, 2008, Analysis: The fragile jewels of American global power, Accessed through LexisNexis

HUNDREDS of miles above the Earth's surface, satellites are the silent jewels of America's global power. The Pentagon's growing reliance on space technology is arguably the most significant military development of the past decade. Today, every level of America's military machine relies on satellites. Infantry platoons in Afghanistan and Iraq use them to navigate and communicate. So do warships and attack aircraft.
Command centres across the world use satellite technology to guide air strikes and unmanned drones. Meanwhile, the National Security Agency and the National Reconnaissance Office operate surveillance satellites able to observe anywhere on the planet.

America's senior commanders, from the president downwards, rely on satellites for the information and data on which they base their decisions.

Put simply, America's command and control system - and by extension its entire military machine - now depends on a relative handful of satellites.

Washington's potential adversaries are well aware of this crucial vulnerability. China, in particular, has identified this reliance on space technology as America's Achilles heel.

If China could disable or destroy those satellites, it could paralyse America's armed forces.

China is now devoting considerable resources to researching how this might be done. This became clear last year when Beijing destroyed an old weather satellite by firing a missile 530 miles above the Earth's surface. Few doubt that this was intended to send a pointed signal to America.

Satellites are inherently vulnerable because they move along predictable orbits.

Destroying them with long-range missiles is one option. Equally effective might be to disable them by releasing clouds of metal pellets in their path.

Another option could include using rockets to deploy "space mines'' to explode near satellites. Alternatively, an adversary might simply try to intercept all the highly sensitive transmissions. These communications are not as secure as might be thought.

Military planners use the term "choke point'' to describe a key vulnerability. This usually refers to a geographical location where enemy forces are concentrated. Today, space itself might be America's "choke point''
U.S. military power is key to hegemony

Stephen Gardner - Managing director of www.euro-correspondent.com; June 04; "Questioning American Hegemony," http://www.nthposition.com/questioningamerican.php

The second main underpinning of the orthodoxy of American hegemony is American military power. US military spending is vast. It will be an estimated USD 400 billion in the budget year 2005, dwarfing the defence spend of any other country. The US has the world's most technologically advanced and potentially devastating arsenal. Once again, the media reflects the orthodoxy that American military might is hegemonic. In The Observer in February 2002, for example, Peter Beaumont and Ed Vulliamy wrote, "The reality - even before the latest proposed increases in military spending - is that America could beat the rest of the world at war with one hand tied behind its back."

Loss of hegemony leads to nuclear war

Zalmay Khalilzad, Senior assisnant at RAND Institute and former U.S. ambassador Spring, 1995, The Washington Quarterly, Rethinking Grand Strategy, Losing the Moment? The United States and the World After the Cold War, l/n
Under the third option, the United States would seek to retain global leadership and to preclude the rise of a global rival or a return to multipolarity for the indefinite future. On balance, this is the best long-term guiding principle and vision. Such a vision is desirable not as an end in itself, but because a world in which the United States exercises leadership would have tremendous advantages. First, the global environment would be more open and more receptive to American values -- democracy, free markets, and the rule of law. Second, such a world would have a better chance of dealing cooperatively with the world's major problems, such as nuclear proliferation, threats of regional hegemony by renegade states, and low-level conflicts. Finally, U.S. leadership would help preclude the rise of another hostile global rival, enabling the United States and the world to avoid another global cold or hot war and all the attendant dangers, including a global nuclear exchange. U.S. leadership would therefore be more conducive to global stability than a bipolar or a multipolar balance of power system.

Early warning solves satellites
GREENMUZE STAFF, WEDNESDAY, 17 NOVEMBER 2010, GreenMuze.com represents the new breed of environmental website. We offer an engagin online setting for innovative thinkers who appreciate reading the latest in green news, information and product reviews in a sexy, well-designed atmosphere, http://www.greenmuze.com/nature/sky/3244-nasa-solar-shield-.html
Solar storms can destroy sensitive power grids and satellite systems, potentially costing billions of dollars, so NASA's Goddard Space Flight Center is putting in place an early warning system to detect the Sun’s mega-storms that are heading Earth’s way. NASA hopes to give operators of sensitive hardware a timely warning so they can take steps to limit damage. Satellite operators often turn their satellites away from a solar storm if they can, reduce their power output and hope the space storm passes. On Earth, electrical grid utilities can suffer blackouts in their power systems as the Earth’s magnetic fields get charged up by the Sun’s high-energy particles, and are distorted by the energy they carry, often leading to overloads in transformers and power lines from the large currents flowing in the upper atmosphere and also in the Earth’s surface soil. Major solar storms occur around every 100 years when the sun has a coronal mass ejection. In 1859, a storm called the Carrington Event disrupted worldwide telegraph services but there weren’t many high-power devices in use around the world – unlike today, when recent storms in 1989 (Quebec, Canada was blacked out) and 2003 caused electrical grid problems in the US, Canada, Great Britain and other countries. The solar storms also make spectacular auroras, make compass needles go crazy and even make electrical currents flow in the surface soil. With today’s high-power electrical grids built across the countryside of all industrial countries, a perfect storm would cause a major blackout as the grids respond to the induced currents, causing widespread disruption. The NASA Solar Shield would attempt to measure corona mass ejections (CMEs), and predict their path toward Earth, and with the major solar storm season just starting and with severe storms predicted to be likely in 2013, it would be a good time to put a warning system in place.

Advantage 3- Space Exploration
ISS k2 Exploration
The ISS is key to further exploration

Kitmacher et al 05, May 24, Gary H. Kitmacher, William H. Gerstenmaier, John-David F. Bartoe and Nicholas Mustachio, Gary H. Kitmacher is an aerospace flight systems engineer for NASA at Johnson Space Center, Houston, The International Space Station: A pathway to the future, http://www.sciencedirect.com/science/article/pii/S0094576505001244
NASA is embarking on a new and exciting chapter in space exploration. The new vision for space exploration calls for a sustained, achievable, and affordable human and robotic program to explore the moon, Mars and beyond. The ISS now plays an even more critical role in paving the way for human space exploration beyond low Earth orbit. The President has given NASA the goal to complete assembly of the ISS by the end of this decade and to refocus US research and use of the ISS on supporting space exploration goals, with emphasis on understanding how the space environment affects astronaut health and developing countermeasures and spacecraft systems, such as those for life support. The Space Station serves a wide variety of purposes. It is a micro gravity and life sciences laboratory, a test bed for new technologies in areas like life support and robotics, and a platform for astronomical and Earth observations. It is the cornerstone of the vision for space exploration. Assembling and operating the International Space Station has been producing advances in our knowledge about how we can live and work in space for long, continuous periods of time, and even the unfortunate loss of Columbia and Shuttle logistics support has been a tremendous lesson in how to support extended missions at planetary distances. The knowledge we are gaining is critical for our future journeys.
ISS is key to future exploration

Kitmacher et al 05, May 24, Gary H. Kitmacher, William H. Gerstenmaier, John-David F. Bartoe and Nicholas Mustachio, Gary H. Kitmacher is an aerospace flight systems engineer for NASA at Johnson Space Center, Houston, The International Space Station: A pathway to the future, http://www.sciencedirect.com/science/article/pii/S0094576505001244
Nearly six years after the launch of the first International Space Station element, and four years after its initial occupation, the United States and our 6 international partners have made great strides in operating this impressive Earth orbiting research facility. This past year we have done so in the face of the adversity of operating without the benefit of the Space Shuttle. In his January 14, 2004, speech announcing a new vision for America's space program, President Bush affirmed the United States’ commitment to completing construction of the International Space Station by 2010. The President also stated that we would focus our future research aboard the Station on the long-term effects of space travel on human biology. This research will help enable human crews to venture through the vast voids of space for months at a time. In addition, ISS affords a unique opportunity to serve as an engineering test bed for hardware and operations critical to the exploration tasks. NASA looks forward to working with our partners on International Space Station research that will help open up new pathways for future exploration and discovery beyond low Earth orbit. This paper provides an overview of the International Space Station Program focusing on a review of the events of the past year, as well as plans for next year and the future.
ISS is key to Space exploration
Chris Bergin ,writer for Nasa, August 8th, 2006 ,ISS – important first step to NASA exploration, http://www.nasaspaceflight.com/2006/08/iss-important-first-step-to-nasa-exploration/

Finishing the ISS is an essential element of the roadmap to explore the solar system, the Commander noted, with an established presence on Mars the target, albeit an extremely challenging one. ‘When you explore the solar system, you’re going to need to establish permanent presence, or at least temporary presence on the moon, perhaps; on Mars. So I think the way we’re going about it seems fairly logical.
Astronauts and Satellites need early warnings

Ian O'Neill, Writer for Universe Today, FEBRUARY 13, 2008, Real-Time Solar Storm Warning Now Operational, Protecting Astronauts and Satellites, http://www.universetoday.com/12812/real-time-solar-storm-warning-now-operational-protecting-astronauts-and-satillites/
 Highly energetic solar particles are generated by solar flares and can be harmful to astronauts and sensitive satellite circuits. Solar flares are most likely to occur during periods of heightened solar activity (i.e. during solar maximum at the peak of the 11 year solar cycle), and future manned missions will need to be highly cautious not to be unprotected in space at these times. Many attempts are underway at forecasting solar activity so "solar storms" can be predicted, but a form of early warning system is required to allow time for astronauts to seek cover and satellites put in a low-power state. Now, using the Solar and Heliospheric Observatory (SOHO), scientists are testing a new method of detecting high energy solar ions, in real-time. 

Solves inevitable, guaranteed human extinction

Objective Observer ‘03

(“The Case for Colonizing Mars”, July, http://www.theobjectiveobserver.com/articles/space01.shtml)

Homo sapiens, human beings, have to be one of the least intelligent species on the planet. I realize that this statement flies in the face of most scientific evidence given the large brain capacity of homo sapiens, the use of tools by homo sapiens and the fact that homo sapiens can engage in abstract thought. However, all of these traits make it that much more unlikely and fantastic that homo sapiens as a species continue to largely ignore the colonization of Mars. One simple fact screams out for human beings to colonize Mars with all due haste. That fact makes it crystal clear that the Earth has a deplorable track record when it comes to its ability to support life. Consider that 99.9% of all species that have ever existed on planet Earth are extinct. Now, when you look at that fact, please also consider that this does not mean that .1% of species have survived since the dawn of time. The .1% figure simply represents species that have yet to go extinct. In other words, we happen to have some species alive and thriving on the Earth today. Those species by and large evolved relatively recently. Thus, the .1% figure is not really a survival rate but rather a percentage of all species that have ever existed on the Earth that currently happen to be alive. Another way of viewing this is in terms of survival rate as a function of time instead of as a function of species. If we were to look at all species that have existed during the last 10 years, the survival rate would be close to or at 100%. In other words, of all the species that have existed on planet Earth for the last 10 years, no extinctions have occurred. If we were to look at species that have existed for the last 1,000 years that 100% figure would drop slightly due to extinctions such as the dodo and the passenger pigeon. Looking at the survival rate species that have existed for the last 10,000 years, that 100% figure would be even less and as we go further and further back in time, the survival rate would approach or become zero. Therefore, we can state as a certainty that the longer a species exists on the Earth, the more likely it becomes that that species will become extinct and this continues until that species’ extinction is a certainty. What causes these extinctions? Irrelevant. I am not here to debate the cause of animal extinctions. There are many theories regarding why extinctions occur. The most popular today being that asteroids and/or comets randomly strike the Earth every millennia or so and serve as a first strike that initiates extinction. Asteroids and comets are currently blamed for many of Earth’s mass extinctions throughout its history. However, regardless of whether extinctions occur by asteroid, by comet or by some other as yet unknown device, the fact that 99.9% of species that have ever existed on the Earth are extinct remains the same. Consider also that human beings are on the top of the food chain, quite similar to dinosaurs in their day. Why is this relevant? Well, for one simple fact. Land extinctions tend to kill off the large, dominate animals at the top of the food chain while some of the smaller animals near the bottom of the food chain survive. Oddly enough, mass extinctions seem to happen in reverse in the ocean, the smaller animals at the bottom of food chain become extinct and the ones at the top of food chain tend to survive. This may actually explain why intelligence evolved first on land instead of in the oceans, but that is the subject of a different essay. Of course, one might argue that there has never been a species of animal on the Earth that was so intelligent, so diverse and so well adapted to its environment as are homo sapiens. Thus, the argument is that if there is going to be a species that survives a mass extinction, homo sapiens have the best chance. However, this argument is rather full of logical errors in reasoning. First, in terms of diversity and adaptation, homo sapiens rather pale in comparison to other successful organisms such as all of the species of dinosaurs. Second, there is absolutely no evidence that intelligence has anything to do with surviving a mass extinction. Thus, we have a few simple scientific facts that human beings have been quite aware of for several decades that make it perfectly clear to any reasonable mind that human beings WILL become extinct if they remain solely on planet Earth. And yet, human beings by and large are doing very little to colonize Mars. And by very little, I do not mean to denigrate those individuals that have written on this subject or those at NASA and other agencies around the world that are working right now on all of the problems associated with colonizing Mars. However, what I am proposing is to make the colonization of Mars a priority of the United States and world governments second only to national defense. This last argument is sure to spark protests and outrage from many different sectors I am sure. I can hear the arguments now. “We have enough problems to solve here on Earth first before we start trying to colonize other planets.” “Why not put resources into deflecting or destroying asteroids and comets instead of colonizing Mars?” “We do not have the technology to colonize Mars.” “Why not colonize the oceans?” Why not colonize the Moon?” “We have no evidence that colonizing Mars will avoid human extinction.” I will address each of the arguments in turn. “We have enough problems to solve here on Earth first before we start trying to colonize other planets.” This statement is very true, human society is fraught with all kinds of problems. However, all other problems pale in comparison to the extinction of the species. The reason is simple. If homo sapiens as a species becomes extinct, all other problems are irrelevant. “Why not put resources into deflecting or destroying asteroids and comets instead of colonizing Mars?” This one is quite simple. First, one should know that we probably only know of about 5% of the asteroids and/or comets that pose a severe threat to the Earth. If one of those asteroids within that 5% was going to hit the Earth, we would have some warning; maybe enough to come up with and successfully execute a plan to deflect it. However, for the other 95%, we would have little or no warning. Second, we do not know for a certainty that asteroids or comets cause mass extinctions. We have some pretty good evidence that points to this, but nothing certain. Mass extinctions might be caused by viruses or some as yet unknown device. The only certainty in preserving the human species is to expand beyond the bounds of planet Earth. “We do not have the technology to colonize Mars”. Yes we do. We are 100 or perhaps a 1,000 times more prepared today to tackle the problem of Mars colonization than we were to tackle the problem of landing on the moon. Our society is perhaps the best prepared it has ever been throughout its entire history to tackle such an exploration and colonization. Quite simply, we have the technology today to begin terraforming and permanently colonizing Mars. In addition, it has already been proven that when nations make certain well-defined goals and objectives top priority, the problem is solved with surprising rapidity. This can be seen with the development of the atomic bomb as well as the Apollo program to land on the moon. “Why not colonize the oceans?” This argument stems from the fact that ocean extinctions tend to occur in reverse of land extinctions. That is, the big, dominant animals at the top of the food chain tend to survive ocean mass extinctions. First, human beings are not native to the oceans and therefore, the normal “rules” would not apply. Second, big, dominant animals do go extinct in the oceans. Third, 99.9% of all species that have ever inhabited the earth, on land and on water have gone extinct. Expanding to an ocean environment does not change that fact. “Why not colonize the Moon?” Indeed, this seems reasonable. It gets our species off of planet Earth and the Moon is a lot closer than Mars. However, the Moon lacks the ability to support a self-sustaining human colony. A Moon colony would be much too dependent on Earth for its very existence. This does not mean that we should not pursue a permanent Moon colony. Indeed, a permanent Moon colony may be a crucial step in colonizing Mars. However, a Moon colony cannot serve as a replacement for Mars colonization. “We have no evidence that colonizing Mars will avoid human extinction.” This is absolutely true. However, we know for a fact that it is a certainty that if we remain solely on planet Earth we will go extinct. We also know that creating a self-sustaining colony on another planet is the best and perhaps only way to avoid extinction. And Mars is the most likely candidate within our solar system for colonization. 
Solar Shield Is an early warning system

Mihai Sandru, Writer for Greenoptomistic.com, November 15, 2010, NASA Develops Solar Shield System For Protecting Power Grids From Future Solar Storms, http://www.greenoptimistic.com/2010/11/15/nasa-solar-shield-system/
Solar “power” is not always beneficial for the environment and our technology. A new challenge has landed in NASA scientists’ courtyard: preventing blackouts that may be caused by the next solar storm. The answer to this challenge is embodied in a new high-tech solution, a forecasting system under development, called “Solar Shield.” The role of the technology is to enable NASA to locate the transformers most likely of being affected by the solar storm, providing the operators with early warning and lead time to isolate the trouble spot. 
***

Extensions
Inherency

Status Quo worsens effect of Solar Storms

Pulkkinen et al. 09, Goddard Earth Sciences and Technology Center, University of Maryland Baltimore County, Baltimore, Maryland, USA, August 2009, Solar shield: forecasting and mitigating space weather effects on high-voltage power transmission systems, http://www.springerlink.com/content/51477uv202333h15/fulltext.pxdf
The primary effect of GIC on power transmission systems is half-cycle saturation of high-voltage power 
transformers. The saturation in turn leads to various and potentially hazardous secondary effects such as increased reactive power demand, extra power transformer heating and erroneous tripping of protective relays (e.g., Kappenman and Albertson 1990; Molinski 2002). If both the design and the location of the power transmission grid are favorable for large GIC, a strong storm may lead to severe transformer damage and to an avalanche of secondary effects resulting in an electric blackout. The most famous instance of such an avalanche is the March 13, 1989 blackout of the Canadian Que´bec province that left about 6 million people without power for about 9 h (see e.g., Czech et al. 1992; Bolduc 2002). Although catastrophic GIC events are rare, smaller events are much more common (e.g., Boteler et al. 1998; Pulkkinen et al. 2005) and it has been argued by Kappenman (2004) that recent infrastructure design decisions have increased the vulnerability of power transmission systems to space weather disturbances.

The world depends on fuel

Lise Maring, June 27, 2011,  worked for several years at NASA's Langley Research Center and briefly at the Goddard Space Flight Center as a contractor employee. She is currently working as a technical editor/writer but has also been a systems analyst, a database administrator in NASA's technology commercialization program, an operations lead for a remote sensing data processing center, and chair of an interagency user services team for NASA's remote sensing-oriented Earth Observing System (which was part of the Mission to Planet Earth program.) She also runs several online groups that are community and/or environmentally-oriented and is the newsletter editor/writer for the York River Group of the Sierra Club.http://www.newcolonist.com/world_without_oil.html

The world is now consuming roughly 77 million barrels of oil a day. And the demand grows every year as other countries aspire to our style of living and level of consumption. What's really interesting is that out of that 77 million barrels, the U.S. consumes most of it. In 2002, the U.S. consumed 19.66 million barrels a day on the average--more than one-quarter of the entire world's oil consumption--and the demand in this country continues to grow every year. You can check this out for yourself on this US Department of Energy web site: eia.doe.gov Today, much of our food travels an average of 1200 to 1500 miles before it gets to our tables. Most of the vegetables consumed in the East were transported overland by truck from California. The roads the trucks roll on are made of asphalt. Where does asphalt come from? You guessed it--from petroleum. When the supplies of asphalt become more restricted, our entire transportation system may very well begin to deteriorate. There are some substitutes, but certainly not in the quantities required to maintain a national road system. And the substitutes also require energy to manufacture and transport. Which roads will be sacrificed first? Will it be the interstate system on the edge of town, or the street in front of your home And, oh, by the way, those tires on the trucks and on your family car? They also required petroleum in their manufacture and distribution. Along with the machinery that mined the iron ore, converted it into steel, and formed it into the frame for your car.
blackouts adv

GIC causes long term blackouts

Laura Layton 07.01.08, NASA’s Goddard Space Flight Center , Solar Shield Experiment Aims to Keep the Power On http://www.nasa.gov/topics/solarsystem/features/solar_shield.html

Like an unexpected surge of power that overloads your computer if not properly protected, GICs can saturate high-voltage power transformers, causing damage or electric blackouts on a much larger scale. Such an event happened in March 1989, when a space storm took out Canada’s Hydro-Quebec power grid for more than nine hours and resulted in significant economic losses. The experimental Solar Shield system forecasts what effects earthbound space weather is likely to have on the North American power grid. observations of the solar wind from NASA’s ACE spacecraft drive the Solar Shield experiment’s short-term space weather forecasts. Within 10-15 minutes of ACE’s observations, models produce a space weather outlook for the next 30-60 minutes. Credit: NASA/CCMC The Solar Shield experiment explores providing advance warning of severe space weather to North American power utility companies in a way that is tailored to their specific needs and locations,” says Dr. Antti Pulkkinen, an assistant research scientist at the University of Maryland Baltimore County's Goddard Earth Sciences and Technology Center, which is operated at NASA's Goddard Space Flight Center in Greenbelt, Md. The researchers use data from observations of the sun and solar wind to estimate the probability of GICs impacting individual power grid nodes, or stations. Observations of CMEs from the Solar and Heliospheric Observatory (SOHO) – a joint NASA/ESA mission – and observations of the solar wind from NASA’s Advanced Composition Explorer (ACE) spacecraft drive computer models that generate a space weather forecast. “Using observations of the sun and solar wind to drive our space physics models, we generate advanced warning of space weather that can affect high-voltage power transmissions,” says Pulkkinen.
econ adv
No Solar Shield means heavy economic losses
Louis J. Lanzerotti 06, Office of the Federal Coordinator for Meteorological Services and Supporting Research (OFCM), June 2006, Report of the Assessment Committee for the National Space Weather Program, http://www.nswp.gov/nswp_acreport0706.pdf
The effects of a March 1989 space weather storm cost two large utilities, Hydro Quebec in Canada and PSE&G in New Jersey, an estimated $30 million in direct costs. HydroQuebec’s solution to the blackout was to install devices that block storm-induced currents from traveling through its transmission lines. Unfortunately, this solution is extremely complex and expensive ($1.2 billion). Comprehensive real-time protective space weather prediction services could have significantly reduced damages and costs (Quinn 2000). • In research supported by the National Science Foundation, Forbes and St. Cyr (2004) used a multivariate economic analysis of one cross-state transmission system to conclude that space weather produces congestion in that system, which transmits power from the generating site to the distribution site. For the interval studied—June 1, 2000, through December 31, 2001—they concluded that solar-initiated geomagnetic activity increased the wholesale price of electricity by approximately 3.7 percent, or approximately $500 million. The economic conclusions of this analysis have occasioned some controversy, and further discussions and analyses are in progress.

Space weather costs in the millions
Louis J. Lanzerotti 06, Office of the Federal Coordinator for Meteorological Services and Supporting Research (OFCM), June 2006, Report of the Assessment Committee for the National Space Weather Program, http://www.nswp.gov/nswp_acreport0706.pdf
An aviation insurance underwriter has estimated that $500 million in satellite insurance claims from 1994 to 1999 were the direct or indirect result of space weather (NOAA 2006, cited under “Satellites” subheading). The DOD has estimated that disruptions to government satellites from space weather cost about $100 million a year (Rodgers et. al. 2000). 

satellites adv

Solar storms take down satellites and communication
Louis J. Lanzerotti 06, Office of the Federal Coordinator for Meteorological Services and Supporting Research (OFCM), June 2006, Report of the Assessment Committee for the National Space Weather Program, http://www.nswp.gov/nswp_acreport0706.pdf
Solar-initiated geomagnetic storms in 1994 and 1997 appear to have been the cause of the demise of three communications satellites: U.S. Telstar 401 and Canada's Anik-E1 and Anik-E2 satellites. Total replacement costs were estimated to be $600 million (Baker et al. 1994; Chapline 2000). There is not yet agreement in the community on why the Telstar satellite was lost; the loss occurred on the day following a geomagnetic storm. The pager satellite Galaxy IV may also have been rendered inoperable from space weather effects (Baker et al. 1998) Interruptions to high frequency radio communications during the Gulf War in 1991 have been attributed to solar storms (NOAA 2003). Space weather information is commonly employed as important operational input for determining launch and on-orbit operations of Space Shuttle and International Space Station (ISS) activities. 

Next solar storm will destroy satellites
Dr. Tony Phillips 08, Space Weather Research, May 6, 2008, A Super Solar Flare, http://science.nasa.gov/science-news/science-at-nasa/2008/06may_carringtonflare/
Lanzerotti points out that as electronic technologies have become more sophisticated and more embedded into everyday life, they have also become more vulnerable to solar activity. On Earth, power lines and long-distance telephone cables might be affected by auroral currents, as happened in 1989. Radar, cell phone communications, and GPS receivers could be disrupted by solar radio noise. Experts who have studied the question say there is little to be done to protect satellites from a Carrington-class flare. In fact, a recent paper estimates potential damage to the 900-plus satellites currently in orbit could cost between $30 billion and $70 billion.
Solar storms degrade or destroy satellites

J. Lastovicka 02, Institute of Atmospheric Physics, Bocni, 2002, Monitoring and forecasting of ionospheric space weather—effects of geomagnetic storms, http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6VHB-4534JNX-1-21&_cdi=6062&_user=655954&_pii=S1364682602000317&_origin=&_coverDate=04%2F30%2F2002&_sk=999359994&view=c&wchp=dGLbVzz-zSkWW&md5=7b4efadd657b436ef747d6e34398303d&ie=/sdarticle.pdf
Geomagnetic storms, particularly the strong storms, a*ect the whole Earth’s ionosphere. They are the most important space weather phenomenon from the point of view of impact on the Earth ionosphere–atmosphere system and human technology and life. They may degrade or destroy satellites including communication satellites (e.g. Allen and Wilkinson, 1993), they induce currents into electric power systems and pipelines in the auroral zone (e.g. Allen and Wilkinson, 1993), they may a*ect weather (e.g. Bochnicek et al., 1999) and perhaps even human health (e.g. Roederer, 1995).
US dependent on satellites

Robert A. Ropelewski 85, Editor Aviation Week & Space Technology, September 30, 1985, Congressional Office Warns Arms Pacts Will Not Halt ASAT Threat, Accessed through LexisNexis
The U.S. is more dependent on military satellites to perform important military functions than is the Soviet Union, according to the OTA report.

The report said, "The United States has global security commitments and force deployments, while the Soviet Union has few forces outside the borders and littoral waters of members of the Warsaw Treaty Organization and Cuba. The United States has corresponding requirements for global and oceanic command and control communications capabilities and relies largely on space systems to provide these requirements.

"The Soviet Union, on the other hand, can rely on landline communications systems and over-the-horizon radio links for many of its C<3> [command, control and communications] needs. Satellite communications links are used by the Soviet Union but are not as essential as those of he United States."

space adv

Space weather research and protection are crucial to space and air travel
Louis J. Lanzerotti 06, Office of the Federal Coordinator for Meteorological Services and Supporting Research (OFCM), June 2006, Report of the Assessment Committee for the National Space Weather Program, http://www.nswp.gov/nswp_acreport0706.pdf
Space weather information is crucial for determining time constraints on astronaut operations external to the Shuttle and ISS (space walks) and for re-entering the vehicle. During times of high solar activity, polar airline routes are often diverted to lower latitudes to prevent loss of radio communications and avoid human exposure in case of increased radiation from solar energetic particles. Such flight diversions can cost airlines as much as $100,000 per flight for additional fuel, extra flight crews, and additional landings to refuel. This cost does not include economic and unquantifiable losses to passengers, such as missed connections. 

ISS is Key

Taylor Dinerman, author of different space publications,  January 31, 2005,  What do we do with the ISS?, http://www.thespacereview.com/article/313/1 

What has also changed is the way the ISS is regarded by NASA and the policymakers in the White House. For now the ISS fulfills two important goals: first it provides a laboratory where the US can, over time, test technologies and processes that will be needed when astronauts move out beyond low Earth orbit. The other important function is to prove to the international partners that the US will keep its promises. The US has enough problems with the Europeans and the Russians right now, so the feeling in Washington seems to be, “let’s just commit ourselves to finish building the thing and we’ll figure out what to do with it later.”
solvency
Solar Storms could be prevented by this Solar Shield plan
A. Pulkkinen et al. 09, Goddard Earth Sciences and Technology Center, University of Maryland Baltimore County, Baltimore, Maryland, USA, 27 August 2009, Novel approach to geomagnetically induced current forecasts based on remote solar observations, http://www.agu.org/pubs/crossref/2009/2008SW000447.shtml
In this paper, a novel approach that uses remote solar observations to forecast geomagnetically induced currents (GIC) is introduced. The approach utilizes first-principles-based propagation of the observed coronal mass ejections in the heliosphere and uses the modeled transient properties at the Earth to make site-specific statistical estimates of GIC. The approach provides unprecedented forecast lead-time of 1–2 days. The approach is validated for two nodes of the North American power transmission system by means of 14 coronal mass ejection events for which GIC observations are available. It is shown that the mean of the absolute value of the error in the GIC event start time prediction is about 5 h while the length of the events is underestimated on average by 17 h. The success rate, i.e., hits versus the total number of events, of the predictions are 12/14 and 7/14 for the two GIC stations, respectively. The implications of the new approach and the accuracy of the approach are discussed and possible avenues for future improvements are outlined.
More research into Solar Shields can solve
Louis J. Lanzerotti 06, Office of the Federal Coordinator for Meteorological Services and Supporting Research (OFCM), June 2006, Report of the Assessment Committee for the National Space Weather Program, http://www.nswp.gov/nswp_acreport0706.pdf
The above examples do not include the intangible societal benefits that arise from better knowledge of space weather and from mitigation actions, based upon this knowledge, that have been implemented in various technologies. Just as buildings can be designed with more assurance that they can withstand earthquakes when the Earth’s crust and mantle are better understood, so too can space- and ground-based technical systems be designed more reliably when space weather information becomes more accurate and widely available. If systems are better designed to withstand space weather effects, societal costs such as electrical or communications outages can be avoided or at least made less severe.

The Solar Shield project effectively mitigates the threat, needs just a bit more funding and focus
Shahid Habib 09, OFFICE OF APPLIED SCIENCES, NASA GODDARD SPACE FLIGHT CENTER, GREENBELT, MD, August 2009, Solar shield: forecasting and mitigating space weather effects on high-voltage power transmission systems, http://www.springerlink.com/content/51477uv202333h15/fulltext.pdf
The Solar Shield project is a collaborative activity between NASA and EPRI was launched to design and establish an experimental forecasting system that can be used to mitigate the adverse impacts of GIC on high-voltage power transmission systems. The forecasting system is using a two-level approach providing two different forecast leadtimes needed to meet the identiﬁed system requirements. The different lead-times are obtained by using extensive heliospheric and magnetospheric MHD simulations driven by remote solar and in situ solar wind observations, respectively. The GIC forecasts tailored for individual nodes of the North American power transmission system are obtained from MHD simulations by using both deterministic geomagnetic induction modeling and probabilistic mapping between heliospheric MHD output and GIC. The ﬁrst version of the experimental system has already been established and it is generating real-time GIC forecasts for two stations that are part of EPRI’s SUNBURST network. Further, initial evaluation of the system output indicates that the forecasts are reasonable for large storms. Rigorous evaluation and optimization of the performance of the forecasting system and integration of the data into the SUNBURST display tool are currently underway. Also, initial work for analyzing the economic value of the forecasting system has been completed. The economic analysis is used to provide the ultimate case for transitioning the experiment into operations. Although signiﬁcant fraction of the work remains to be done before the completion of the Solar Shield project, the early success in establishing system that provides tailored two level real-time GIC forecasts is encouraging. For the ﬁrst time state-of-the-art space physics models are utilized in helping mitigate the adverse effects of GIC on power transmission systems. It is emphasized that in the Solar Shield project an experimental forecasting system is developed. The project will provide possible justiﬁcation and recommendations for establishing an operational system to be implemented elsewhere.
The need for mitigation of solar weather impact is met by NASA’s Solar Shield
Shahid Habib 09, OFFICE OF APPLIED SCIENCES, NASA GODDARD SPACE FLIGHT CENTER, GREENBELT, MD, August 2009, Solar shield: forecasting and mitigating space weather effects on high-voltage power transmission systems, 

http://www.springerlink.com/content/51477uv202333h15/fulltext.pdf
To give a rough idea about the monetary losses associated with possible GIC-related blackouts, Barnes and Van Dyke (1990) estimated that a blackout in the Northeast United States for 48 h would cost as unserved electricity and replacements of the damaged equipment from 3 to 6 billion US dollars. Further, the worldwide manufacturing capacity of high-voltage power transformers is limited to about 70–100 units per year, and thus widespread transformer damage could lead to very long-duration outages in extended geographical areas (Kappenman 2005). The dependence of the modern society on electric power, the limited availability of high-voltage power transformers and the geographical distribution of the transformer manufacturing facilities have also obvious security implications. It is thus clear that there is a need for means to mitigate the effects of GIC on power transmission systems. Consequently, GIC forecasting systems, such as the one developed in this activity, have a potential for signiﬁcant societal beneﬁt. For more on societal and economic impact of general space weather, see the recent report by National Research Council (2008).
NASA’s Solar Shield the first and best option to preventing power grid meltdowns
A. Pulkkinen et al. 09, Goddard Earth Sciences and Technology Center, University of Maryland Baltimore County, Baltimore, Maryland, USA, January 2009, Benchmark Report for “Integrated forecasting system for mitigating adverse space weather effects on the Northern American high-voltage power transmission system”

http://ccmc.gsfc.nasa.gov/Solar_Shield/Publications_Reports_files/VandVReport.pdf

It can be argued that the experimental forecasting system developed in the Solar Shield project has had a significant impact in the field of space weather. Not only is the Level 2 part of the system the first of a kind to generate fully first-principles-based GIC forecasts but the Level 1 part is the first system utilizing the emerging CME and heliospheric modeling capability for tailored long lead-time forecasts. From the NASA viewpoint, the Solar Shield project is one of the prime examples on how NASA heliophysics data and models can be used for societal benefit. On the other hand, from the EPRI viewpoint, the project has shown the great utility of the SUNBURST GIC dataset, which played a critical role in building and validating the forecasting system. However, despite the great success of the Solar Shield project, the team has recognized a number of issues that need to be addressed to further improve the potential utility of the forecasting system. These issues are discussed in terms of the team recommendations below. It is noted that while the generated forecasting system meets the basic requirements indentified in Evaluation Report (2008) (see also Section 2), the global MHD-based approach to Level 2 forecasts is applicable only for high-latitude locations (for more detailed discussion on this, see Pulkkinen et al., 2007a). Thus, the Solar Shield team strongly recommends further studies on possible usage of the state-of-the-art kinetic inner magnetospheric models in Level 2 forecasts that would provide information also about lower latitude GIC. As the current output from the modeling chain is restricted to above about 60 degrees of geomagnetic latitude, the extension of the forecasting system to cover lower latitudes is critical for the application of the Level 2 approach to the US power grid.
Solar shield detect storms before hitting earth

	

	JAMES HEISER ,2010, Writer of the new American, The New American, a biweekly magazine, is the essential news source for freedom-loving Americans,http://www.thenewamerican.com/tech-mainmenu-30/space/5126-nasas-qsolar-shieldq-will-warn-of-solar-weather




NASA’s answer to the problem — a Solar Shield — is somewhat of a misnomer, in that it will not actually shield the Earth from all of the effects of a solar flare. Instead, it is a bit more like a weather radio alert of an approaching storm, except that instead of citizens unplugging televisions to protect them from lightning, Solar Shield will warn the power companies to “unplug” those portions of the grid most likely to be damaged, thus hopefully avoiding a catastrophic failure.

NASA satellites would identify and track CMEs, which can take as long as two days to reach Earth after a solar flare. Approximately 30 minutes before the storm reaches Earth, NASA would be able to provide specific information regarding which areas of the globe would feel the brunt of the impact; power companies could then cause a temporary, regional blackout, and restore service after the CME had passed
Solar Shield prevents damage from solar storms 

Nola Redd, Writer for Space.com,  11/9/2010 ,Solar shield to protect power grids from sun storms System designed to predict severity of powerful storms at specific places on Earth, http://www.msnbc.msn.com/id/40089463/ns/technology_and_science-innovation/t/solar-shield-protect-power-grids-sun-storms/
The chief target for NASA's Solar Shield are huge sun eruptions called coronal mass ejections, or CMEs, which can shoot off billions of tons of plasma and charged particles. The sun is currently going through a more active phase of its 11-year solar weather cycle. It has been emerging from a prolonged lull in activity and is expected to hit the peak of the current cycle in 2013. When the magnetic field associated with a CME encounters the Earths magnetic field, the two merge and an enormous amount of energy is transferred to the geomagnetosphere. This resulting current can affect astronauts or satellites in space, as well as commercial power grids. If the CME is strong enough, the grids can become overburdened or damaged. The resulting blackout could last anywhere from hours to months, depending on the amount of damage sustained. Strong CMEs are classified as low-frequency/high-impact events, meaning that while they are rare, their consequences are far-reaching, researchers said. A 2008 workshop by the National Research Councils Space Studies Board predicted that a "severe geomagnetic storm scenario" would have societal and economic costs of up to $2 trillion in the first year alone, and recovery time ranging from four to 10 years. The predictions from NASA's Solar Shield could potentially help avoid the worst of the damage, researchers said. The project aims to minimize the effects by providing both short- and long-term predictions regarding impending CMEs. Today, scientists can tell when an ejection is headed towards Earth, but the data is very generalized. [ Amazing Photos of Recent Sun Storms ] Different power nodes are affected by the resulting magnetic storms in different ways. Part of this depends on the time of day; systems are more vulnerable during non-peak usage hours. Location also factors in. High latitude locations experience more dramatic impacts than their low latitude counterparts. Another factor is local geology; the resulting currents are affected by the ground conductivity. So each node faces a different level of risk, which Solar Shield aims to calculate. But how do they do it? 
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