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StratoSat 1NC

Text: The United States Federal Government should ____________________via the deployment of stratospheric satellites that are designed to not extend beyond the mesosphere.

StratoSats solve best – avoids cost, UVs, short life spans, and sun-angle bias of space satellites.

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

Observational systems in atmospheric science, operating from surface, manned aircraft, or satellite platforms, have advanced dramatically in the last 30 years. However, for observational systems to continue to advance, we must be open to revolutionary new possibilities just as our forebears were. Many new missions are very expensive and have had their development slowed. Now may be the opportunity to begin new revolutionary observational concepts, especially if they are very affordable. One such concept is a stratospheric satellite (StratoSat) that flies safely above all dangerous weather systems and almost all air traffic. A StratoSat is a high-altitude, very long-life balloon whose flight path can be altered using aerodynamic lift aimed sideways from a wing suspended on a tether several kilometers below the balloon. The wing takes advantage of the large differences in wind speed between the altitudes of the balloon and the wing. At these altitudes StratoSats essentially orbit the Earth every 10–20 days, carried along by the pervasive and predominant zonal winds. Figure 1 illustrates a StratoSat system concept with a wing hanging down more than 15 km below. StratoSats could remain aloft for a year or more, steer themselves to maintain a desired latitude, and perform moderately targeted, coordinated in situ and remote sensing observations. StratoSats at 35-km altitude are in near-space, which means they have access to most of the atmosphere (>99%) below them and are exposed to the rigors of a harsh UV and thermal environment similar to space satellites. Their ground velocity is usually less than 40 m s −1 or <0.5% as fast as a satellite in low Earth orbit (LEO); thus, they can linger over atmospheric and oceanic structures 200 times longer. Constellations of StratoSats, globally distributed, would not suffer the diurnal or sun-angle bias in observations that plague sunsynchronous space satellites. Owing to their low cost, many StratoSats could be deployed to create constellations that offer a number of advantages over current surface, manned aircraft, and space satellite systems, including low total mission cost, synoptic coverage, and extremely heavy-lift capability. These constellations could become key components in a “sensor-web” architecture of cooperating, intelligent Earth observational systems contributing to at least four Earth science areas: Earth radiation budget (ERB), atmospheric chemistry, weather observations and forecasts, and geomagnetism. Key platform capabilities that would enable these observations have been defined by the National Aeronautics and Space Administration (NASA) as flight durations of 1 year; a payload mass of 200–500 kg; constant altitude flight between 30 and 35 km with the ability to make in situ measurements between 14 and 35 km; and a payload power of 1–2 kW (Pankine 2002a). Balloons have a long history of Earth observations, beginning with the first human flights in France in the late 1700s and continuing to the current day, when they are used for routine weather prediction, atmospheric dynamics, and chemistry measurements. For 40 years space scientists have used heavy-lift balloons to carry instruments above the obscuring atmosphere, but these balloons were open to the atmosphere, carried ballast to stay at a constant altitude at night, and had to come down after a few days when the ballast ran out. Technologies are available today, or will be in the near future, that can revolutionize observations from balloon platforms; among these are the two key enabling technologies of UV-resistant, very long-life, sealed super-pressure balloons and balloon flight path guidance systems. In addition, there are several enhancing, or measurement-enabling, technologies, including network topology coordination, advanced and miniaturized in situ sensors and dropsondes, and GPS-guided parafoils for precision payload landing. International overflight restrictions could eventually become a consideration for StratoSats, although early flights could ascend from existing balloonlaunch bases in McMurdo, Antarctica; Kiruna, Sweden; or Alice Springs, Australia, and make long flights over relatively uninhabited land and ocean. Initially, overflight could be handled, as it is now, on an individual country-by-country basis. For dense StratoSat networks, a number of pathways exist to obtain permanent global overflight permissions, including 1) incorporation of constellation systems into the Commission on Basic Systems framework of the World Meteorological Organization (WMO), 2) expansion of the 1992 Treaty on Open Skies, or 3) a new treaty based on the free use of the stratosphere for scientific purposes or on the need to monitor the troposphere for worldwide pollution control. StratoSats are promising future observational platforms owing to their ability to satisfy some unique Earth observation needs, the relative maturity of the needed technology, and their low cost relative to space satellite, unmanned aerial vehicle (UAV), or airship platforms. Single StratoSat platforms would cost around one half to a few million dollars, depending on the scope of the science payload and the number of platforms needed. Space satellites, on the other hand, can cost several hundred million dollars because 1) they are expensive to launch and thus are made to be highly reliable and 2) they are often expensive, one-of-a-kind systems when they are designed to meet unique Earth science needs. A constellation of 100 StratoSats could give synoptic coverage for less than the cost of a single space satellite, which cannot provide synoptic coverage. Other advantages of StratoSats that make them inexpensive are a benign high-energy solar and galactic particle radiation environment and instruments that can be recovered for calibration, repair, and relaunch. As technology improves, StratoSats, unlike space satellites, can be easily upgraded through the recovery of old payloads and relaunch of new ones.
***Solvency

2NC/1NR Normal Means: Air Force

Normal means the Air Force implement’s the plan

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

Right now, Air Force Space Command's contribution to the joint force structure includes providing the bulk of space expertise (read: space effects, primarily C4ISR) to the joint forces commander. This is not to say that other services do not also contribute space expertise, but the primary contribution does come from the Air Force, the DoD Executive Agent for Space. This situation is similar to, say, how the Army is the primary contributor of long-term ground troops, while the other services also contribute smaller but meaningful numbers. Near-space provides a similar function, in fact an almost identical function, to what the Air Force provides with its space expertise. By operationally grouping near-space with space, the functional expertise synergies would allow much more efficient delivery of space effects to the joint commander. What better way of ensuring that the disparate space effect delivery systems work together in a machine-to-machine interface to produce a single space effect picture than to have their procurement, training, and operational employment be coordinated by a single commander?

Air force budget exceeds 12 billion – black budget

Chossudovsky and Marshall, 10
(Michel and Andrew, The Global Economic Crisis: The Great Depression of the XXI Century, November 20, 2010, http://globalresearch.ca/index.php?context=va&aid=20425) RHan

Continuing along the dark path marked out by his predecessors in the Oval Office, President Barack Obama’s Defense and Intelligence budget will greatly expand the reach of unaccountable agencies – and the corporate grifters whom they serve: The Pentagon’s ‘black’ operations, including the intelligence budgets nested inside it, are roughly equal in magnitude to the entire defense budgets of the UK, France or Japan, and ten percent of the total.[1] Yes, you read that correctly. The "black" or secret portions of the budget are almost as large as the entire expenditure of defense funds by America’s allies, hardly slouches when it comes to feeding their own militarist beasts. The U.S. Air Force alone intends to spend approximately twelve billion dollars on "black" programs in 2010 or 36 percent of its entire research and development budget. Aviation Week revealed: Black-world procurement remains dominated by the single line item that used to be called ‘Selected Activities,’ resident in the USAF’s ‘other procurement’ section. In 2010 this amounted to more than $16 billion. In inflation-adjusted terms, that’s 240 percent more than it was ten years ago. On the operations side, secret spending has risen 8 per cent over last year, to just over $15 billion – equivalent to more than a third of Air Force operating costs. What does it all go for? In simple terms, we don’t know. It is apparent that much if not all of the intelligence community is funded through the black budget: for example, an $850 million USAF line item is clearly linked to reconnaissance satellites. But even so, the numbers are startling – and get more so year by year.[2] While the American government refuses to disclose the CIA or NSA’s budget "both the Agency and other non-military spooks do get money of their own. Some of this is spent on military or quasi-military activities."[3] Toss in the world-wide deployment of CIA and U.S. Special Operations Command (USSOCOM) paramilitary operatives hidden among a welter of Special Access Programs (SAPs) classified above top secret and pretty soon we’re talking real money! 

2NC/1NR Solvency Run: General

StratoSats solve better – laundry list

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

This concept provides an expanded, but complementary, role for a new generation of stratospheric platforms. As with satellites, these platforms will be global in nature and essentially orbit the Earth. However, StratoSat™ systems will fly much lower and slower than satellites, enabling in situ measurements not possible from satellites and improving surface and atmospheric remote sensing performance. Such a system provides a wide range of potential benefits including new opportunities for Earth science, global communications, worldwide defense, and monitoring global pollution 

2NC/1NR Solvency Run: Economy

StratoSats are cheaper and consume less energy

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

A LIDAR positioned on a stratospheric balloon platform would be much closer to the surface and underlying atmosphere, than the space based LIDAR. This would make the stratospheric LIDAR smaller, less power consuming and less expensive. Multiple LIDARs on a constellation of StratoSat™ platforms could enable, for the first time, truly global measurements of troposphere winds

StratoSats cheaper
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

The following sections summarize the ultimate StratoSat™ subsystem function and preliminary design. As Phase II progressed we realized that there is really a wide spectrum of platform sizes (and costs) possible. The system described here is probably at the low end of payload capability. The system described was developed assuming that in the next 10-20 years there will be significant reductions in subsystem and instrument mass. In the meantime, less technologically mature and considerably larger and costlier systems can be flown and still meet many of the requirements of the applications we have developed. The technology horizon for estimating masses of subsystems and components is 2010. Advanced design technology is incorporated if there was a clear path to achieving technology goals. If there was no clear path to revolutionary advances in StratoSat™ subsystem technology, future significant cost reductions were assumed. Mass estimates assume contingency mass, which can range from 1%, which is the error in making a mass measurement, to as large as 100% if the component design and/or technology is not mature. The mass estimate of the StratoSat system capable of a 35-km float altitude is summarized in the following table

StratoSats can be used for military and civilian purposes, creating jobs [In Military Run also]

Butler, 10

(Katherine, foreign editor of the Independent, “Gigantic Airship will also serve as stratellite,” http://www.mnn.com/earth-matters/space/stories/gigantic-airship-will-also-serve-as-stratellite May 21, 2010) RHan
The heyday of air ships like the ill-fated Hindenburg were thought to be long gone. But decades since the famous airship crashed in New Jersey, the behemoths of the skies are making a comeback. Space.com reports that the E-Green technologies Bullet 580, a 235-foot long airship that is as long as a 27-floor skyscraper, is to serve as a stratospheric satellite, or "stratellite." Its developers hope that it will serve as a “high-flying sentinel” in the air. The gigantic airship recently took six hours to inflate inside Garrett Coliseum in Montgomery, Ala. It is designed to carry payloads of up to 2,000 pounds at altitudes of 20,000 feet. The ship is made of Kevlar, which has a width just one-16th of an inch thick. Nonetheless, this is 10 times stronger than steel. E-Green Technologies bought the Bullet 580 from its developers, 21st Century Airships, just last year. 

The Bullet 580 is intended as a prototype for a series of ships for commercial use. Michael Lawson is chairman and CEO of E-Green Technologies. As he told Space.com, "Our airships are radically different designs that move beyond the performance limitations of traditional blimps or zeppelins by combining advanced technology with simple construction and the ability to fuel with algae, protecting our environment.”

The practical uses for the gigantic air ship include military and civilian purposes. Space.com reports that different versions of the airship might take on roles for “battlefield surveillance, missile defense warning, electronic countermeasures, weapons platforms, Global Positioning Satellite (GPS) services, weather monitoring, broadcast communications and communications relays.” Further, E-Green Technologies expects that the new series of airships will create aerospace and aviation jobs in both Florida and California, where the business hopes to set up operational centers.
StratoSats solve Weather Satellites – cheaper and can measure radiative fluxes in multiple directions

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

There are several potential applications of StratoSats for Earthscience observations. These Earth science applications include observations of the Earth’s radiation budget, atmospheric chemistry, weather, and geomagnetic field phenomena. Earth radiation budget. The Earth’s climate system is driven by the geographic distribution of incoming radiation from the sun and emitted infrared radiation escaping to space. Radiative flux at the top of the atmosphere (TOA) and radiative flux divergence within the atmosphere are universally recognized as key drivers of climate change. After 40 years of retrieving these fluxes from single satellites or from small constellations, like NASA’s ERB Experiment, serious uncertainties remain (Loeb et al. 2006, slide 13). Almost alone among the measurements that NASA retrieves from satellites, ERB remains essentially unvalidated; a long-term dataset of outgoing radiation fluxes has never been measured at TOA. StratoSats offer a perfect vantage point for these critical measurements and, unlike aircraft, they can remain aloft not just for hours or days (as is the case with UAVs) but for months or years. They can validate satellite retrievals and radiances because in situ measurements sidestep errors and assumptions inherent in remote sensing algorithms. Furthermore, StratoSats can measure flux directly. Flux is the integral of cosine-weighted radiance over all directions and can be measured directly with a balloon-borne flux radiometer at TOA, but ERB satellites can only measure radiance in one direction. Satellite-based ERB radiance-to-flux conversion algorithms have therefore become ever more complex over the past 40 years, but they still introduce a 4% averaged uncertainty in the instantaneous flux retrieval (Wielicki et al. 1995, Table 4). This 4% uncertainty in flux translates into a 2–3-K uncertainty in the effective radiating temperature of the underlying scene. These errors can be reduced to a climatically satisfactory point only by monthly averaging, at which point almost all the information on ERB dynamics has been lost. StratoSats can measure ERB flux directly, without the assumptions inherent in radiance-to-flux conversions, and because of their rapid time sampling and low ground speed, they eliminate the need for time-interpolation assumptions; these assumptions are the two largest sources of uncertainty in satellite remote sensing of ERB (Wielicki et al. 1996). A constellation of 100 such balloons, as shown in Fig. 2, could provide assumption-free monitoring of dynamic changes in ERB fluxes over the entire globe, and for an estimated mission cost of $53 million to $144 million (U.S. dollars) (W. Wiscombe 2005, unpublished manuscript). A similar capability from LEO would require a six- to eight-satellite system. With StratoSats, one could, for the first time, observe dynamic changes in ERB from, for instance, volcanic eruptions or large dust storms; these phenomena are almost impossible to discern or study in monthly averages of ERB. Finally, StratoSats could potentially deploy radiation dropsondes to measure radiative flux profiles, a much-desired variable in climate models; their heavy-lift capability would allow them to carry hundreds of such dropsondes.

CP = obvious choice – adds an additional layer for defense

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

Another purpose of this paper, in addition to demonstrating the need for doctrinal change to emphasize the primacy of effects, is to introduce the concept of near-space, the region between the traditional realms of satellites and air-breathers. Combining the doctrinal change recognizing the primacy of effects with the possibilities offered by near-space, the solution to one layer of tactical and operational “space” is clear. Near-space is the “obvious, correct solution” to the JWS vision,11 forming an additional layer of effects producers between satellites and air-breathers and enhancing the survivability and redundancy of such a system of battlespace awareness systems. 

2NC/1NR Solvency Run: Military
StratoSats more strategic for military – too small to be tracked

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

Near-space platforms are inherently survivable. They have extremely small radar and thermal cross sections,46 making them relatively invulnerable to most traditional tracking and targeting methods. Estimates of their radar cross sections are on the order of hundredths of a square meter,47 about the same as a small bird.48 They also tend to move very slowly compared to traditional airborne targets, almost drifting on the wind similar to the chaff that modern Doppler radars are designed to ignore. Documented examples exist of sophisticated military airborne radar platforms being unable to find high-altitude balloons.49 At these altitudes, they are very small optical targets as well, only showing up well when the background is much darker than they are—dawn and dusk. Thus, the acquisition and tracking problem is very difficult even without considering what sort of weapon could possibly reach them at their operating altitudes. Manned aircraft and surface-to-air missiles (SAMs) could be a threat at the lower end of near-space, but even if they were able to acquire, track, and guide on a near-space platform, their probability of kill would likely be low, as will be discussed below. As platform altitudes get higher, the difficulty in delivering a weapon to the target only increases. Very few SAMs are designed to reach above about 80,000 ft, and those that do are most likely not designed to engage a very low cross section, slow, non-maneuvering target at those altitudes.50 Economics also discourages such an exchange, as the trade between an inexpensive, quickly replaceable near-space platform and even a relatively cheap SA-2 would rapidly become cost-prohibitive. 

StratoSats are essentially indestructible – invulnerable to attacks and punctures

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

Even if the acquisition, tracking, targeting, and munitions delivery problems are overcome, near-space assets are notoriously difficult to destroy. The way they are manufactured and inflated has a lot to do with their relative invulnerability. Unlike the Hindenburg, which was filled with extremely flammable hydrogen gas, modern balloons are filled with inert helium that does not burn.51 Balloons are normally manufactured in two basic types: zero-pressure and super-pressure. Zero-pressure balloons are similar to familiar hot air balloons, having a venting system that ensures the pressure inside the balloon is the same as the surrounding atmosphere. The zero in their name refers to the amount of overpressure inside of them—being at the same pressure implies no overpressure. Super-pressure balloons are inflated and sealed, much like a child’s toy helium balloon. However, most are generally constructed of strong, rip-stop material and do not catastrophically deflate after puncture as rubber balloons do. Most super-pressure balloons have overpressures of less than a pound per square inch, making them relatively insensitive to puncture damage.52,53 Zero-pressure balloons are less vulnerable to puncture, as significant amounts of the lifting gas must diffuse out through the holes before lift is lost. Imagine an inflated, lightweight plastic garment bag used by dry-cleaners floating on the wind. Put even a large number of small holes in such a bag and the bag would most likely continue to float. A recent flight mishap delivered a powerful example of how invulnerable to puncture these balloons are. Canadian scientists lost control of a 100-meter-diameter weather balloon in August 1998. Fighter jets from three nations were scrambled to shoot it down as it first flew across Canada, then the North Atlantic, Norway, Russia, and into the Arctic Ocean. Canadian F-18 fighters put an estimated 1000 20-mm cannon shells into the balloon, which obstinately continued flying for another six days.54 It is evident that to destroy a near-space asset requires targeting something other than the platform itself. In fact, the relatively small payload of a near-space asset is really the most vulnerable portion. Unless using lasers to carry their information, communications platforms are vulnerable to some radar-guided missiles, acting as a radar beacon at their communications link frequencies. ISR payloads designed to be passively stealthy in both the infrared and radar frequency bands are beacons at the frequencies at which they transmit their data, although this vulnerability can be managed to a very low level by employing low probability of interception techniques. Both types of payload are vulnerable to directed energy threats (e.g., lasers and microwaves), as are similar payloads on satellites and UAVs, but their UAV-like unpredictability and the difficulty in acquiring and tracking them diminishes this threat. 

StratoSats can be used for military and civilian purposes, creating jobs

Butler, 10

(Katherine, foreign editor of the Independent, “Gigantic Airship will also serve as stratellite,” http://www.mnn.com/earth-matters/space/stories/gigantic-airship-will-also-serve-as-stratellite May 21, 2010) RHan
The heyday of air ships like the ill-fated Hindenburg were thought to be long gone. But decades since the famous airship crashed in New Jersey, the behemoths of the skies are making a comeback. Space.com reports that the E-Green technologies Bullet 580, a 235-foot long airship that is as long as a 27-floor skyscraper, is to serve as a stratospheric satellite, or "stratellite." Its developers hope that it will serve as a “high-flying sentinel” in the air. The gigantic airship recently took six hours to inflate inside Garrett Coliseum in Montgomery, Ala. It is designed to carry payloads of up to 2,000 pounds at altitudes of 20,000 feet. The ship is made of Kevlar, which has a width just one-16th of an inch thick. Nonetheless, this is 10 times stronger than steel. E-Green Technologies bought the Bullet 580 from its developers, 21st Century Airships, just last year. 

The Bullet 580 is intended as a prototype for a series of ships for commercial use. Michael Lawson is chairman and CEO of E-Green Technologies. As he told Space.com, "Our airships are radically different designs that move beyond the performance limitations of traditional blimps or zeppelins by combining advanced technology with simple construction and the ability to fuel with algae, protecting our environment.”

The practical uses for the gigantic air ship include military and civilian purposes. Space.com reports that different versions of the airship might take on roles for “battlefield surveillance, missile defense warning, electronic countermeasures, weapons platforms, Global Positioning Satellite (GPS) services, weather monitoring, broadcast communications and communications relays.” Further, E-Green Technologies expects that the new series of airships will create aerospace and aviation jobs in both Florida and California, where the business hopes to set up operational centers.

CP solves for GPS communication and military needs

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

Balloon guidance systems. After the balloon itself, a key technology for Earth science applications is flight path guidance. Without path guidance, computer simulations and operational experience show that ULDBs can drift to virtually any region in the Earth’s atmosphere and tend to collect in regions of high vorticity where they remain trapped (Pankine et al. 2002b). Current stratospheric balloons can alter their altitude to seek favorable winds, but only at the expense of significant expenditures of resources and consumables (dropping ballast, compressing air, heating or releasing buoyant gases). These expenditures shorten the flights to only a few days when operating in day/night conditions. And even with this yo-yoing, the balloon can only go where the winds in a narrow range of altitudes can take it. Thus, StratoSats will need modest guidance systems that allow them to move relative to the wind at speeds of 1–5 m s −1 . Because stratospheric winds are typically much faster than this, guided balloons will not be able to station keep over a particular geographic position. However, simulations (Nock et al. 2007) have demonstrated that with wind forecasts from the current global numerical weather prediction programs, these modest path corrections over time can achieve remarkable results; not only can they guide balloons away from undesirable locations, such as high-population zones and toward science target zones or near landing sites, but they also maintain a roughly constant latitude (to create a “string of pearls” formation) or any other predefined network topology (for example, a uniform distribution as shown in Fig. 2). Only two techniques for controlling the balloon trajectory have been put forward: first, a propeller driven system, and second, passive “sailing” using a suspended wing as in Fig. 1. A propeller system would consume a large amount of energy to overcome the aerodynamic drag created by the balloon. Because the atmospheric density is so low at 35 km (150 times lower than at sea level), the propellers would have to be 5–8 m in diameter, dwarfing the size of the science gondola, and would require large amounts of chemical or electrical power (1–10 kW) for continuous operation even for modest latitudinal stationkeeping. Solar electrical power generation is limited to daytime operation and either batteries or fuel would be required to run at night (at the expense of payload). Batteries are heavy and trade off pound for pound against science payload, while fuel is a consumable that would severely reduce mission duration, just as ballast does for current stratospheric balloons. Alternatively, passive sailing technology for trajectory modification has been developed (Nock et al. 2007) that takes advantage of the difference in horizontal wind velocity at different altitudes. The term “sailing” is used because the operation of a sailboat is a good analogy of how the guidance system works. The balloon is analogous to the sailboat keel, and the wing is analogous to the sailboat’s sail. A sailboat takes advantage of the difference in densities between the air and water, whereas a balloon guidance system takes advantage of the different densities and wind speeds of air between two altitudes. Figure 4 shows a full-scale prototype of a winged balloon guidance system developed under NASA funding. A winged balloon guidance system exploits the natural wind field variation with altitude available in the Earth’s atmosphere (see mean zonal winds in Fig. 5) to generate passive lateral control forces on a balloon using a tether-deployed aerodynamic surface below the balloon. The wing is suspended several kilometers below the balloon on a tether. In the Earth’s atmosphere, there is generally a vector wind difference between two altitudes, separated by a few kilometers, which results in a relative wind at the wing, allowing it to generate a lift force by use of a vertical rudder that changes the main wing’s angle of attack. This lift force can be directed horizontally across the natural flight path of the balloon. This force is transmitted along the tether to the balloon, causing the balloon to drift across the winds at its altitude. Acting over a period of time, this small force (on the order of 100 N) can move the balloon hundreds to thousands of kilometers away from where it would have gone by simply drifting with the prevailing winds. An example trajectory simulation, displayed in Fig. 6, demonstrates guidance system performance in historical winds. The StratoSat wing usually hangs about 15 km below the balloon on a long tether, well above commercial airspace and above most military aircraft. For those few atmospheric chemistry mission scenarios that require in situ atmospheric sounding down to 14-km altitude (~46,000 ft), somewhat longer tethers or lower balloon altitudes are needed, along with appropriate aviation notices that may be required to satisfy commercial and military airspace regulators. Successful test flight experiments have been conducted (Nock et al. 2007), in windy conditions, of a 1/4-scale model balloon guidance system suspended below a blimp tethered to the ground (see Fig. 7). The winds simulated the relative wind conditions that the full-scale wing would see caused by the wind difference between a balloon at 35-km altitude and the wing at 20-km altitude. Several instruments mounted on the model provided quantitative measurements, including the actual forces applied to the tether. These tests were very successful in demonstrating that the full-scale system will perform as predicted in the Reynolds number regime in which the fullscale system will operate. In addition, a full-scale mechanical prototype has been built as shown in Fig. 4. Once the flight sensor, control, power, and winch-down systems have been designed, fabricated, and integrated into the prototype, a full-scale test can be carried out using the currently available balloon systems. Our estimate of the mass of a winged balloon guidance system, consisting of a wing, its winch and control system at the gondola, and a tether is between 15 and 150 kg, depending on the size of the balloon to be guided, the desired performance of the system, and the level of lightweight material technology incorporated into the design. The current prototype guidance system is projected to weigh 155 kg; however, it was not designed to be lightweight. The tether, a key element of the system, could be a braided cable nominally made from polybenzoxazole (PBO) fiber, of which two 15-kg, 15-km-long examples have been built, with a breaking strength of about 1800 N. The predominant force on the tether will be the weight of the wing, on the order of 1000 N for the heavy prototype, as compared to the horizontal and vertical components of the aerodynamic forces on the order of 100 and 10 N, respectively. We estimate that the mass of the operational tether, including its UV/light protection, will be about 1–2 kg km–1 of tether length for a 90-kg wing (the projected mass of our prototype), depending on the required safety factor on the tether. A tether designed to support both a wing and a tether crawler will be somewhat heavier. Constellation topology control. For balloon constellations, sophisticated guidance and coordination algorithms are needed to control individual balloons to maintain the desired topology of the constellation. Control laws based on artificial potentials (AP) and weak stability boundary theory are attractive options for providing coordinated control of the distributed balloons (Heun et al. 2003). The use of artificial potentials is inspired by the observations and models of groups in nature (e.g., flocks of birds and schools of fish) that make use of a distributed control architecture. Individuals respond to their sensed environment but are constrained by the behavior of their neighbors. For artificial potential control algorithms, the following elements are basic to maintaining a group structure: 1) attraction to distant neighbors up to a maximum distance, 2) repulsion from neighbors that are too close, and 3) alignment or velocity matching with neighbors. To apply the AP theory to StratoSat constellations, local StratoSat traffic rules are encoded by means of (local) artificial potentials in control algorithms that define artificial interaction forces between nearby StratoSats. Each of these potentials is a function of the relative distance between a pair of neighbors. Using such a method, the control forces drive the StratoSats to the minimum of the total potential, which, because of the way the potentials have been defined, corresponds to the desired constellation topology. Thus, the artificial potential approach defines control actions for individual members of a constellation, leading to higher functionality at the group level. Intelligent, shape-preserving group behavior emerges from decentralized, individual level rules. Figure 2 illustrates the global distribution of a constellation of StratoSats that can be achieved with modest flight path guidance and using artificial potential control to establish and maintain a uniform global distribution. Although much work needs to be done to extend this control technology, the work already accomplished (Heun et al. 2003) gives high confidence that small constellations can be controlled well enough to carry out the important Earth science observations discussed earlier. In situ measurements. The in situ measuring capabilities of StratoSats could be enhanced and extended with lightweight meteorological and flux divergence dropsondes and innovative “crawlers” that would move up and down the tether carrying a suite of science sensors. The National Center for Atmospheric Research (NCAR)-designed aircraft dropsondes currently in use operationally have a mass of approximately 400 g with a smaller, 170-g sonde developed for deployment from stratospheric balloons. NCAR has already produced a 50-dropsonde canister capable of dropsonde deployments either at preset times or on command. The system was deployed on a small (905 cubic meter) French Space Agency super-pressure balloon for research purposes during the African Monsoon Multidisciplinary Analysis Project (D. Parsons 2007, personal communication). A canister holding 4000 dropsondes would be well within the lifting capability of a StratoSat. Current aircraft GPS dropsondes are produced in small numbers for research purposes. A larger pro duction rate (on the order of 40,000 per year) could lower the costs to somewhere between the current amount and the costs of operational radiosondes. Advances in miniaturization and carbon composite materials may further lower costs per sounding and allow additional measurements, such as radiative flux (using new miniaturized gyroscopes) and cloud liquid/ice content. Tether crawler systems could carry much heavier, more capable payloads than dropsondes (~45-kg payload for one studied concept). The crawler would descend in about 1 h at about 5 m s −1 under the force of gravity limited by controlled friction. The return trip up the tether would be powered by solar panels attached to the crawler. Data would be transmitted by radio from the crawler directly to the StratoSat gondola. Flight termination and safety systems. When a StratoSat flight needs to be terminated, it is highly desirable to recover the science payload on land. It is also mandatory that the parts returning to Earth fall away from populated areas. Fortunately, development of GPSguided parafoil and parachute technology has been underway for more than 10 years, starting with the French Orion system (Vargas and Evrard 2000) and, more recently, in developments in support of national defense applications (Benny et al. 2007). In 1998 and 1999, the French Space Agency conducted three successful flight tests of a balloon payload termination and recovery system that was designed to be deployed from a balloon at 33-km altitude and, by means of GPS-guided parafoils, could land payloads at airfields up to 20 km away from the termination point. 

2NC/1NR Solvency Run: GPS Communication

CP solves for GPS communication and military needs [In Military Run also]

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

Balloon guidance systems. After the balloon itself, a key technology for Earth science applications is flight path guidance. Without path guidance, computer simulations and operational experience show that ULDBs can drift to virtually any region in the Earth’s atmosphere and tend to collect in regions of high vorticity where they remain trapped (Pankine et al. 2002b). Current stratospheric balloons can alter their altitude to seek favorable winds, but only at the expense of significant expenditures of resources and consumables (dropping ballast, compressing air, heating or releasing buoyant gases). These expenditures shorten the flights to only a few days when operating in day/night conditions. And even with this yo-yoing, the balloon can only go where the winds in a narrow range of altitudes can take it. Thus, StratoSats will need modest guidance systems that allow them to move relative to the wind at speeds of 1–5 m s −1 . Because stratospheric winds are typically much faster than this, guided balloons will not be able to station keep over a particular geographic position. However, simulations (Nock et al. 2007) have demonstrated that with wind forecasts from the current global numerical weather prediction programs, these modest path corrections over time can achieve remarkable results; not only can they guide balloons away from undesirable locations, such as high-population zones and toward science target zones or near landing sites, but they also maintain a roughly constant latitude (to create a “string of pearls” formation) or any other predefined network topology (for example, a uniform distribution as shown in Fig. 2). Only two techniques for controlling the balloon trajectory have been put forward: first, a propeller driven system, and second, passive “sailing” using a suspended wing as in Fig. 1. A propeller system would consume a large amount of energy to overcome the aerodynamic drag created by the balloon. Because the atmospheric density is so low at 35 km (150 times lower than at sea level), the propellers would have to be 5–8 m in diameter, dwarfing the size of the science gondola, and would require large amounts of chemical or electrical power (1–10 kW) for continuous operation even for modest latitudinal stationkeeping. Solar electrical power generation is limited to daytime operation and either batteries or fuel would be required to run at night (at the expense of payload). Batteries are heavy and trade off pound for pound against science payload, while fuel is a consumable that would severely reduce mission duration, just as ballast does for current stratospheric balloons. Alternatively, passive sailing technology for trajectory modification has been developed (Nock et al. 2007) that takes advantage of the difference in horizontal wind velocity at different altitudes. The term “sailing” is used because the operation of a sailboat is a good analogy of how the guidance system works. The balloon is analogous to the sailboat keel, and the wing is analogous to the sailboat’s sail. A sailboat takes advantage of the difference in densities between the air and water, whereas a balloon guidance system takes advantage of the different densities and wind speeds of air between two altitudes. Figure 4 shows a full-scale prototype of a winged balloon guidance system developed under NASA funding. A winged balloon guidance system exploits the natural wind field variation with altitude available in the Earth’s atmosphere (see mean zonal winds in Fig. 5) to generate passive lateral control forces on a balloon using a tether-deployed aerodynamic surface below the balloon. The wing is suspended several kilometers below the balloon on a tether. In the Earth’s atmosphere, there is generally a vector wind difference between two altitudes, separated by a few kilometers, which results in a relative wind at the wing, allowing it to generate a lift force by use of a vertical rudder that changes the main wing’s angle of attack. This lift force can be directed horizontally across the natural flight path of the balloon. This force is transmitted along the tether to the balloon, causing the balloon to drift across the winds at its altitude. Acting over a period of time, this small force (on the order of 100 N) can move the balloon hundreds to thousands of kilometers away from where it would have gone by simply drifting with the prevailing winds. An example trajectory simulation, displayed in Fig. 6, demonstrates guidance system performance in historical winds. The StratoSat wing usually hangs about 15 km below the balloon on a long tether, well above commercial airspace and above most military aircraft. For those few atmospheric chemistry mission scenarios that require in situ atmospheric sounding down to 14-km altitude (~46,000 ft), somewhat longer tethers or lower balloon altitudes are needed, along with appropriate aviation notices that may be required to satisfy commercial and military airspace regulators. Successful test flight experiments have been conducted (Nock et al. 2007), in windy conditions, of a 1/4-scale model balloon guidance system suspended below a blimp tethered to the ground (see Fig. 7). The winds simulated the relative wind conditions that the full-scale wing would see caused by the wind difference between a balloon at 35-km altitude and the wing at 20-km altitude. Several instruments mounted on the model provided quantitative measurements, including the actual forces applied to the tether. These tests were very successful in demonstrating that the full-scale system will perform as predicted in the Reynolds number regime in which the fullscale system will operate. In addition, a full-scale mechanical prototype has been built as shown in Fig. 4. Once the flight sensor, control, power, and winch-down systems have been designed, fabricated, and integrated into the prototype, a full-scale test can be carried out using the currently available balloon systems. Our estimate of the mass of a winged balloon guidance system, consisting of a wing, its winch and control system at the gondola, and a tether is between 15 and 150 kg, depending on the size of the balloon to be guided, the desired performance of the system, and the level of lightweight material technology incorporated into the design. The current prototype guidance system is projected to weigh 155 kg; however, it was not designed to be lightweight. The tether, a key element of the system, could be a braided cable nominally made from polybenzoxazole (PBO) fiber, of which two 15-kg, 15-km-long examples have been built, with a breaking strength of about 1800 N. The predominant force on the tether will be the weight of the wing, on the order of 1000 N for the heavy prototype, as compared to the horizontal and vertical components of the aerodynamic forces on the order of 100 and 10 N, respectively. We estimate that the mass of the operational tether, including its UV/light protection, will be about 1–2 kg km–1 of tether length for a 90-kg wing (the projected mass of our prototype), depending on the required safety factor on the tether. A tether designed to support both a wing and a tether crawler will be somewhat heavier. Constellation topology control. For balloon constellations, sophisticated guidance and coordination algorithms are needed to control individual balloons to maintain the desired topology of the constellation. Control laws based on artificial potentials (AP) and weak stability boundary theory are attractive options for providing coordinated control of the distributed balloons (Heun et al. 2003). The use of artificial potentials is inspired by the observations and models of groups in nature (e.g., flocks of birds and schools of fish) that make use of a distributed control architecture. Individuals respond to their sensed environment but are constrained by the behavior of their neighbors. For artificial potential control algorithms, the following elements are basic to maintaining a group structure: 1) attraction to distant neighbors up to a maximum distance, 2) repulsion from neighbors that are too close, and 3) alignment or velocity matching with neighbors. To apply the AP theory to StratoSat constellations, local StratoSat traffic rules are encoded by means of (local) artificial potentials in control algorithms that define artificial interaction forces between nearby StratoSats. Each of these potentials is a function of the relative distance between a pair of neighbors. Using such a method, the control forces drive the StratoSats to the minimum of the total potential, which, because of the way the potentials have been defined, corresponds to the desired constellation topology. Thus, the artificial potential approach defines control actions for individual members of a constellation, leading to higher functionality at the group level. Intelligent, shape-preserving group behavior emerges from decentralized, individual level rules. Figure 2 illustrates the global distribution of a constellation of StratoSats that can be achieved with modest flight path guidance and using artificial potential control to establish and maintain a uniform global distribution. Although much work needs to be done to extend this control technology, the work already accomplished (Heun et al. 2003) gives high confidence that small constellations can be controlled well enough to carry out the important Earth science observations discussed earlier. In situ measurements. The in situ measuring capabilities of StratoSats could be enhanced and extended with lightweight meteorological and flux divergence dropsondes and innovative “crawlers” that would move up and down the tether carrying a suite of science sensors. The National Center for Atmospheric Research (NCAR)-designed aircraft dropsondes currently in use operationally have a mass of approximately 400 g with a smaller, 170-g sonde developed for deployment from stratospheric balloons. NCAR has already produced a 50-dropsonde canister capable of dropsonde deployments either at preset times or on command. The system was deployed on a small (905 cubic meter) French Space Agency super-pressure balloon for research purposes during the African Monsoon Multidisciplinary Analysis Project (D. Parsons 2007, personal communication). A canister holding 4000 dropsondes would be well within the lifting capability of a StratoSat. Current aircraft GPS dropsondes are produced in small numbers for research purposes. A larger pro duction rate (on the order of 40,000 per year) could lower the costs to somewhere between the current amount and the costs of operational radiosondes. Advances in miniaturization and carbon composite materials may further lower costs per sounding and allow additional measurements, such as radiative flux (using new miniaturized gyroscopes) and cloud liquid/ice content. Tether crawler systems could carry much heavier, more capable payloads than dropsondes (~45-kg payload for one studied concept). The crawler would descend in about 1 h at about 5 m s −1 under the force of gravity limited by controlled friction. The return trip up the tether would be powered by solar panels attached to the crawler. Data would be transmitted by radio from the crawler directly to the StratoSat gondola. Flight termination and safety systems. When a StratoSat flight needs to be terminated, it is highly desirable to recover the science payload on land. It is also mandatory that the parts returning to Earth fall away from populated areas. Fortunately, development of GPSguided parafoil and parachute technology has been underway for more than 10 years, starting with the French Orion system (Vargas and Evrard 2000) and, more recently, in developments in support of national defense applications (Benny et al. 2007). In 1998 and 1999, the French Space Agency conducted three successful flight tests of a balloon payload termination and recovery system that was designed to be deployed from a balloon at 33-km altitude and, by means of GPS-guided parafoils, could land payloads at airfields up to 20 km away from the termination point. 

StratoSats avoids ionosphere – key to consistent and accurate communication

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan
Being lower than satellites also brings about another decided advantage to near-space platforms: they fly below the ionosphere. Short-wave fade (HF fade) is a reasonably common occurrence tied to solar flares. It enhances electron densities in the lower ionosphere and can completely black out long-range HF and VHF communications over large regions for hours at a time.41 Ionospheric scintillation can also have significant effects on radio communication42 and GPS navigation accuracy.43, 44 This scintillation is essentially the same effect that causes stars to twinkle but is caused by rapid spatial changes in electron density across portions of the ionosphere instead of by high altitude wind. Ionospheric scintillation is very difficult to predict, but is primarily a problem in polar regions and near the equatorial day/night terminator. It can disrupt satellite signals for several hours.45 Satellites that might attempt to geo-locate terrestrial radio transmissions encounter the problem of signal refraction as they pass through the ionosphere, the same effect that causes a straight rod sticking out of water to appear to bend. In many cases, refraction causes large errors in the reported coordinates of the signal, errors that are difficult to reduce due to uncertainty in the localized electron density of the ionosphere through which the signals are passing. There are many environmental effects that have large impacts on a comparison of space, near-space, and air-breathing platforms, but perhaps the most important environmental effect is that many of the space weather effects that unpredictably plague satellite communication and navigation capabilities are automatically mitigated in near-space where the signals never traverse the ionosphere. Other relevant aspects of the nearspace environment are discussed at length in Appendix A. 

CP solves ozone, GHG, and GPS

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

The role of radiosondes, small balloons carrying operational instruments that take data on ascent until the balloons burst, is important to Earth science measurements, and their use is widespread, especially for meteorology. Radiosondes, and their counter part, dropsondes, which are released from aircraft at high altitude, now carry a variety of in situ instruments that go beyond the traditional weather balloon measurements of temperature, pressure and humidity. Radiosonde instrumentation can include ozone and other trace gas sensors plus Global Positioning System (GPS) receivers to make precise wind profile measurements.
2NC/1NR Solvency Run: Climate

StratoSats key – cost, GHG monitoring, understanding of Earth’s crust, and climate predictions [also, AT: Non-Unique]

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

At present, no investment is being made in developing very long-life stratospheric balloon technology primarily for Earth science applications. The current investments are focused on multiton astrophysical payloads that look upward into space and that usually care little about their geographic location except when they desire a view of either the northern or southern celestial sky. Earth science balloon technology requires a different development path because trajectory guidance is essential and, because payloads are lighter, balloons can be made much smaller. Nevertheless, most technology could be adapted from the astrophysical balloon technology path and thus comes heavily leveraged. The existing balloon launch facilities in Texas, New Mexico, Alaska, Sweden, Australia, and Antarctica could also be used. If the necessary steps to realize the promise of very long-life stratospheric platforms for Earth science are taken, constellations of StratoSats could work in collaboration with other elements of the Earth observation “sensor web” like UAVs and satellites to transform our understanding of the Earth and its atmosphere. The cost of a constellation of 100 StratoSats is less than a cost of a single satellite because they are inherently much less costly and because, unlike with satellites, economies of scale further drive down the price. In addition, StratoSats could allow a more rapid and flexible iteration cycle in instrumentation and observing strategy than is possible with satellites. Once their potential in this regard begins to be realized, we expect that students and professors will find them to be very attractive platforms for their own measurements as well as for educational purposes. Indeed, in the astrophysical community the balloon program is a training ground for students who eventually go on to propose and win satellite investigations. StratoSats could make important contributions in four scientific areas today. Fi r s t , t he y c ou ld validate climatically crucial Earth radiation energy budget retrievals made using satellites and help to eliminate the current diurnal and sun-angle biases; constellations could help revea l the dynamic qua lity of radiative fluxes in short-term events such as dust outbreaks. Second, StratoSats could study stratospheric and upper-tropospheric chemistry, especially water vapor, which exerts a profound feedback effect on climate, and measure trace gas profiles for unprecedented durations and for regions above 20 km rarely sampled in situ. Third, they could map the Earth’s crustal magnetic field at never-before-achieved spatial scales, producing a revolutionary map of the magnetic Earth that could lead to new understandings of the Earth’s crust. Finally, they could patrol the tropical and midlatitude atmosphere to provide measurements that could improve the predictions of the paths and intensities of storms and, by dropping dropsondes on command, provide adaptive measurements to improve the predictability of weather. In summary, the development of StratoSat constellations will enable new science and new observational techniques that will help us to advance Earth science in many ways that can be foreseen today, and, as is common with new platforms, other ways that are as yet only dimly perceived are certain to emerge.

StratoSats solve Weather Satellites – cheaper and can measure radiative fluxes in multiple directions

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

There are several potential applications of StratoSats for Earthscience observations. These Earth science applications include observations of the Earth’s radiation budget, atmospheric chemistry, weather, and geomagnetic field phenomena. Earth radiation budget. The Earth’s climate system is driven by the geographic distribution of incoming radiation from the sun and emitted infrared radiation escaping to space. Radiative flux at the top of the atmosphere (TOA) and radiative flux divergence within the atmosphere are universally recognized as key drivers of climate change. After 40 years of retrieving these fluxes from single satellites or from small constellations, like NASA’s ERB Experiment, serious uncertainties remain (Loeb et al. 2006, slide 13). Almost alone among the measurements that NASA retrieves from satellites, ERB remains essentially unvalidated; a long-term dataset of outgoing radiation fluxes has never been measured at TOA. StratoSats offer a perfect vantage point for these critical measurements and, unlike aircraft, they can remain aloft not just for hours or days (as is the case with UAVs) but for months or years. They can validate satellite retrievals and radiances because in situ measurements sidestep errors and assumptions inherent in remote sensing algorithms. Furthermore, StratoSats can measure flux directly. Flux is the integral of cosine-weighted radiance over all directions and can be measured directly with a balloon-borne flux radiometer at TOA, but ERB satellites can only measure radiance in one direction. Satellite-based ERB radiance-to-flux conversion algorithms have therefore become ever more complex over the past 40 years, but they still introduce a 4% averaged uncertainty in the instantaneous flux retrieval (Wielicki et al. 1995, Table 4). This 4% uncertainty in flux translates into a 2–3-K uncertainty in the effective radiating temperature of the underlying scene. These errors can be reduced to a climatically satisfactory point only by monthly averaging, at which point almost all the information on ERB dynamics has been lost. StratoSats can measure ERB flux directly, without the assumptions inherent in radiance-to-flux conversions, and because of their rapid time sampling and low ground speed, they eliminate the need for time-interpolation assumptions; these assumptions are the two largest sources of uncertainty in satellite remote sensing of ERB (Wielicki et al. 1996). A constellation of 100 such balloons, as shown in Fig. 2, could provide assumption-free monitoring of dynamic changes in ERB fluxes over the entire globe, and for an estimated mission cost of $53 million to $144 million (U.S. dollars) (W. Wiscombe 2005, unpublished manuscript). A similar capability from LEO would require a six- to eight-satellite system. With StratoSats, one could, for the first time, observe dynamic changes in ERB from, for instance, volcanic eruptions or large dust storms; these phenomena are almost impossible to discern or study in monthly averages of ERB. Finally, StratoSats could potentially deploy radiation dropsondes to measure radiative flux profiles, a much-desired variable in climate models; their heavy-lift capability would allow them to carry hundreds of such dropsondes.

StratoSats needed to predict climate disasters effectively

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

An interactive forecast system will deploy the right type of observations exactly when and where they are needed. Such a system could improve weather predictions for those events that have the highest societal effects. The current adaptive mode employed for hurricanes and winter storms relies on dedicated research aircraft that deploy dropsondes at “sensitive” zones selected by their potential positive impact on forecast skill. One problem with remote and in situ measurements from aircraft is that observations from one or even two aircraft typically only provide partial coverage of these regions of forecast sensitivity with a relatively low number of observations, which limits the magnitude of forecast improvement obtained by such methods (Langland 2005). The sparseness of observations from aircraft is a direct result of their high cost of acquisition and operations. StratoSats carrying dropsondes and/or remote sensing instruments may be a cost-effective option for such adaptive measurement streams. StratoSats are relatively inexpensive, and simulations have demonstrated that StratoSats can be guided to these relatively large “forecast sensitivity” zones where they are needed (Pankine et al. 2002b). If forecast improvements translated into decreases in t he warning zone, reducing the uncertainty of a hurricane landfall by 100 miles would save $100 million (U.S. dollars) for just one episode (Adams 1999), which is the approximate cost of 40 StratoSats and their instruments. A network of StratoSats could become an integral part of a future interactive fore-cast system designed to improve weather prediction and its benefits to society.

Only StratoSats have sufficient accuracy and resolution, key to climate prediction.
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Because airborne products of industry and transportation diffuse beyond political boundaries, pollution is no longer a regional problem but a world problem. As a world problem, the mitigation of pollution will demand global political solutions. Future global solutions to pollution will require global monitoring and controls in a similar fashion, but on a larger scale, as the U.S. Environmental Protection Agency (EPA) does for this nation. Products of pollution are very difficult to detect from space, especially with sufficient accuracy and spatial resolution, at the present time and for the foreseeable future. A potential role for global stratospheric platforms is the global measurement and monitoring of worldwide pollution and other environmental problems. In addition, StratoSats could be an important component of a monitoring system that will complement satellite instruments currently planned for launched within the next 5 years. The development of stratospheric constellations will enable new science and Earth observation techniques that themselves will lead to a better world. Global constellations can help to better understand Global Change, the extent to which mankind can influence this change, and what to do about such change. In addition, better forecasting of weather phenomena, especially hurricanes, brought on by improved global circulation models and improved in situ data in remote areas as a result of the use of Global Constellations, will help to limit future catastrophic damage and injury because earlier, more accurate predictions will be available

StratoSats predict weather better – more targeted observation

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Constellations of StratoSat™ platforms carrying meteorological instruments and hundreds of light dropsondes can be positioned in the Northern Hemisphere and perform targeted observations of weather systems in the data sparse regions, such as North Pacific and North Atlantic. Such measurements could significantly improve the forecasting capabilities
StratoSats key to predict natural disasters - hurricanes

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

In a similar way as in Adaptive Sampling for Weather Prediction, a smaller linear constellation can monitor tropical regions for occurrences of hurricanes and then follow them, making measurements of “steering winds” around the hurricanes. Such measurements can significantly improve the forecasting of the hurricane tracks and landfall time and location, which in turn can save lives and resources

High resolution of StratoSats key to accurate natural disaster/hazard prediction
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Global constellation of StratoSat™ platforms carrying high-resolution cameras, radars and other instruments can monitor the whole globe for occurrences of natural disasters. The StratoSat™ platforms would provide the means to quickly obtain mapping of the disaster area, performs atmospheric sampling of the hazard site, assess damage, provide emergency communication link, or monitor compliance with international treaties

2NC/1NR Solvency Run: Environment

StratoSats increase compliance with climate treaties - monitor ozone destruction, changes in the atmosphere

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

In situ platforms are necessary to validate the satellite measurements of the atmospheric constituents within the stratosphere and upper troposphere over long timescales and to provide high-resolution vertical profiling. Many of the satellite stratospheric observations are controversial and require in situ validation. Constellations of stratospheric balloons positioned in the tropics and midlatitudes could monitor changes in stratospheric water, ozone and other relevant constituents with a suite of in situ instruments positioned on the gondola or/and on the tether. Long flight durations would allow to observe changes in stratospheric structure within at least one season. Polar constellations would monitor ozone destruction, while a global constellation can search for surface sources and sinks of carbon or monitor compliance with emission treaties

StratoSats key – cost, GHG monitoring, understanding of Earth’s crust, and climate predictions [also, AT: Non-Unique and in Climate Run]

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

At present, no investment is being made in developing very long-life stratospheric balloon technology primarily for Earth science applications. The current investments are focused on multiton astrophysical payloads that look upward into space and that usually care little about their geographic location except when they desire a view of either the northern or southern celestial sky. Earth science balloon technology requires a different development path because trajectory guidance is essential and, because payloads are lighter, balloons can be made much smaller. Nevertheless, most technology could be adapted from the astrophysical balloon technology path and thus comes heavily leveraged. The existing balloon launch facilities in Texas, New Mexico, Alaska, Sweden, Australia, and Antarctica could also be used. If the necessary steps to realize the promise of very long-life stratospheric platforms for Earth science are taken, constellations of StratoSats could work in collaboration with other elements of the Earth observation “sensor web” like UAVs and satellites to transform our understanding of the Earth and its atmosphere. The cost of a constellation of 100 StratoSats is less than a cost of a single satellite because they are inherently much less costly and because, unlike with satellites, economies of scale further drive down the price. In addition, StratoSats could allow a more rapid and flexible iteration cycle in instrumentation and observing strategy than is possible with satellites. Once their potential in this regard begins to be realized, we expect that students and professors will find them to be very attractive platforms for their own measurements as well as for educational purposes. Indeed, in the astrophysical community the balloon program is a training ground for students who eventually go on to propose and win satellite investigations. StratoSats could make important contributions in four scientific areas today. Fi r s t , t he y c ou ld validate climatically crucial Earth radiation energy budget retrievals made using satellites and help to eliminate the current diurnal and sun-angle biases; constellations could help revea l the dynamic qua lity of radiative fluxes in short-term events such as dust outbreaks. Second, StratoSats could study stratospheric and upper-tropospheric chemistry, especially water vapor, which exerts a profound feedback effect on climate, and measure trace gas profiles for unprecedented durations and for regions above 20 km rarely sampled in situ. Third, they could map the Earth’s crustal magnetic field at never-before-achieved spatial scales, producing a revolutionary map of the magnetic Earth that could lead to new understandings of the Earth’s crust. Finally, they could patrol the tropical and midlatitude atmosphere to provide measurements that could improve the predictions of the paths and intensities of storms and, by dropping dropsondes on command, provide adaptive measurements to improve the predictability of weather. In summary, the development of StratoSat constellations will enable new science and new observational techniques that will help us to advance Earth science in many ways that can be foreseen today, and, as is common with new platforms, other ways that are as yet only dimly perceived are certain to emerge.

StratoSats could measure GHG water vapor key to understanding the pollution within the atmosphere

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

Atmospheric chemistry. Water vapor is the dominant greenhouse gas, and it has been known since the radiative–convective model studies of Manabe and Wetherald (1967) that the climate is exquisitely sensitive to stratospheric water vapor. Balloon constellations measuring stratospheric water vapor could address the question of what controls the water content of the stratosphere and its potential dependence on increasing CO2 and other aspects of global change. An accurate continuous global water vapor measurement record in the upper troposphere and lower stratosphere and in the tropical tropopause layer is pivotal for unraveling the dehydration mechanisms proposed to control the water vapor budget of the stratosphere (Rosenlof 2003) and for understanding the radiative properties of the stratosphere. Whether stratosphere water vapor is increasing or not is controversial. There are unresolved issues regarding the accuracy of the existing measurements and their long-term trends. There is no reasonable expectation, at least in the near term, that future satellite-based instruments will satisfy the stringent accuracy requirements necessary for making defensible stratospheric water vapor trend measurements in the region of the tropical tropopause where dehydration mechanisms are operative. Because current aircraft cannot provide continuous or globally extensive measurements, one should consider constellations of StratoSats, which can provide direct measurements of water vapor and other atmospheric constituents in the region of the tropical atmosphere extending from about 14 to 35 km for a year or more. The profiling instruments can be integrated into a StratoSat’s balloon guidance system and winched up and down like the Harvard atmospheric profiling experiments in the 1980s (Hazen and Anderson 1985) or they can be integrated onto a crawler that periodically descends and ascends the tether. Descending profiles can be relatively short (~1 hr to descend from 35 to 14 km) because they do not require expenditure of energy.

2NC/1NR Solvency Run: Earth Science

Only stratosats could develop studies on the Earth’s crust, key to understand oceanic ridges and plate tectonics

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

Geomagnetism. Global and regional magnetic field measurements from StratoSats could lead to new understandings of the Earth’s crust much as discoveries of midoceanic ridges and geomagnetic field anomalies on ocean floors led, in the 1960s, to the development of plate tectonics theory. Long-term measurements made over the North Pole and the South Atlantic Magnetic Anomaly can help monitor space weather, thus providing early warning for polarorbiting space satellites, and offer new insights into the physics of geomagnetic field changes. The advantages of using StratoSats are that observations at stratospheric altitudes enable the separation of various components of the Earth’s magnetic field and the tying together of existing surface and satellite surveys. Because stratospheric altitudes (30–35 km) are comparable to the thickness of the crust (30 km), the whole depth of the crust can be “seen” from these altitudes. This is analogous to having Superman’s X-ray vision of the crust, but in this case it is magnetic vision. Surface measurements by magnetic observatories only cover a small fraction of the Earth’s surface. Aircraft observations lack sufficient range, and measurements from ships are slow and expensive. Space satellite measurements are affected by ionospheric and magnetospheric disturbances and poor spatial resolution, and they require very high instrument sensitivity due to the weak field at orbital altitudes. Only StratoSats could make systematic measurements over hard-to-reach places over long enough periods of time. Magnetic studies from balloons are seen as important suborbital missions leading to new understandings of the Earth’s crust (Space Studies Board 2007).

Development of the tech enables effective earth science observation communities.

Pankine et al, 09

(Alexey, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “Stratospheric Satellites for Earth Observations,” AMERICAN METEROLOGICAL SOCIETY August 2009, http://denali.gsfc.nasa.gov/research/purucker/pankine_stratsats_bams_2009.pdf) RHan

Two key enabling and several enhancing technologies will have a profound impact on StratoSat performance and capability. New, very long-life super-pressure balloons will enable flight durations of 100 days or more, and innovative balloon guidance systems will enable modest flight path control. In addition, there are several enhancing technologies that will enable some new missions, facilitate StratoSat network topology control, enable new measurement techniques, and increase safety and payload recovery reliability. Super-pressure balloons. Conventional large scientific zero-pressure balloons are subject to buoyancy variations due to diurnal conditions that change the temperature, and hence the volume, of the buoyant gas. This change in volume requires ballast release at night and helium release in the morning to keep a steady float altitude. Ballast and helium release restrict flight durations to only a few days in moderate latitudes or up to about 40 or more days in polar summer conditions. Conversely, a super-pressure balloon is characterized by a fixed volume envelope. Once inflated, it rises to a constant density altitude and stays at that altitude without ballast or helium release regardless of diurnal conditions. A major technical challenge of super-pressure balloons is achieving the material strength required of the envelope because it is a pressure vessel. This level of this challenge is proportional to the diameter of the balloon; hence, small balloons are easier to develop than large ones. The history of a very long-life, super-pressure ballooning extends back to the Global Horizontal Sounding Technique (GHOST) and the French Meteorological Experiment with Constant Level Balloons and Satellite Communication (EOLE) projects of the late 1960s and early 1970s (Lally et al. 1966; Morel and Bandeen 1973) when very small super-pressure balloons carrying lightweight electronic packages for meteorological research had flight durations that exceeded one year. Today, zero-pressure balloons constructed of special polyethylene films fly above Antarctica in austral summer for more than 42 days in continuous and harsh solar UV radiation. From the perspective of UV degradation, this period of time is the near-equivalent of 84 days of operation in diurnal conditions. Given current super-pressure balloon materials, flight durations of 100 days are probably within easy reach. Advances in balloon materials, or their protection, are expected to enable flight durations of up to one year. In one year a balloon would already be able to circle the Earth 20–40 times on a single tank of gas, so to speak; but to fly much beyond a year, methods and technologies will be needed for replenishing the buoyant gas that diffuses through the film or leaks through small flaws in the envelope. NASA has been developing super-pressure, very long-life balloon technology in their Ultra-Long Duration Balloon (ULDB) Project for the last nine years to fly multiton sensors and telescopes to the “edge of space” for studying space science phenomena that cannot be studied well, if at all, from the surface (NSF 2008). After a successful small-volume (69,000 cubic meter) balloon flight in June 2000, full-scale volume balloons (520,000 and 594,000 cubic meters) were built and tested with the aim of achieving the goal of carrying 2700-kg instruments on 100-day flights above about a 33-km altitude. Unfortunately, NASA has suffered repeated ULDB test flight failures of the large balloons over the last seven years. Several causes of these failures have been identified and analyzed by NASA, including inadequate designs that have resulted in partial envelope deployment, manufacturing flaws that have damaged gore seams, and film material property deficiencies that have not incorporated high-rate loading requirements (Cathey 2001; Smith and Cathey 2005; Cathey 2007). The underlying reasons for these failures appear to be that NASA balloon technology development has suffered from a lack of financial resources that has resulted in hasty system scale-up, an early focus on a single design concept, insufficient analytical performance modeling, insufficient material research, and design-induced manufacturing flaws and errors. In recent years, there has not been a consistent NASA funding line item for stratospheric balloon technology development. The hasty scale-up can also be attributed to the ambitious design goals that have focused on an extremely heavy payload capability driven by astrophysical science payload mass requirements, which require balloon sizes several times larger than the size needed for most Earth observations outlined here and 30 times heavier than previous generations of super-pressure balloon systems (Cathey 2007). While the ULDB development picture has been discouraging, there are no technological showstoppers for Earth science balloons; the development problems can be overcome with adequate funding and a focus on smaller payloads and smaller balloons. As discussed earlier, a major technical issue of a super-pressure balloon is stress on the envelope. We know that very good Earth science could be accomplished with a balloon of half the diameter (or one eighth the volume) of the current ULDB program goal. Thus, a focus on developing these smaller balloons would reduce the stress on t he envelope by a factor of 2, which is significant in terms of development challenge. The current ULDB development philosophy has appropriately scaled back on expensive, large-scale flight testing and increased reliance on small-scale ground and flight testing as well as on physical modeling (Cathey 2007; Wakefield 2007). With this new approach and, hopefully, an appropriate level of funding in the future, it is expected that NASA will eventually meet the unique challenges of producing ULDBs that can satisfy the needs of both the astrophysical and Earth observation science communities. To underscore this expectation, on 28 December 2008 from Antarctica NASA successfully launched, pressurized, deployed, and flew a small ULDB balloon (~200,000 m3 ) of about the size that could be used for many of the Earth science applications discussed earlier. Figure 3 is a picture of the fully inflated ULDB at float soon after launch. This ULDB test achieved more than 54 days of flight before its planned termination, thus breaking heavy payload endurance records. 

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

Resolution/sensitivity because of the close distance 

While near-space platforms are high enough to provide space effects across theater-sized regions, they are much closer to their targets than their orbital cousins. Distance is critical to resolving features in images and receiving low-power signals. Resolution at long ranges and small fields of view scales almost exactly with the distance between the sensor and the target.38 The power received by a passive antenna drops off as the square of the free-space distance to the transmitter, while that of an active transmitter/antenna system drops off as the fourth power of the transmitter/target distance.39 Considering a point at nadir, near-space platforms are 10-20 times closer to their targets than a typical 400-km LEO satellite. This distance differential implies that optics on near-space platforms can be 10-20 times smaller for similar performance, or the same size optics can get 10-20 times better resolution. A passive antenna on a satellite that received 1 watt of power from a transmitter in its footprint would receive between 100 and 400 watts on a near-space platform, implying that it could detect much weaker signals (10 to 13 dB weaker). The signal strength improvement for active systems such as radar or ladar would be factors of 10,000 to 160,000 (40 to 52 dB) for near-space platforms. These examples at nadir are best cases for the satellites, too. Any off-nadir angle only increases the distance differential, increasing the near-space signal strength and resolution advantages markedly. When you realize that most communications satellites orbit not at 400 km but 35,000 km above the earth, one to two thousand times further than near-space, it is apparent that the received power difference between the two sites is almost unimaginably large.40 

2NC/1NR Solvency Run: UV Flux

CP solves for UV flux

National Research Council, 98

(U.S.Board on Atmospheric Sciences and Climate, The Atmospheric Sciences: Entering the Twenty-First Century, http://books.google.com/books?id=kcALnYBVWdwC&pg=PT382&lpg=PT382&dq=%22stratospheric+satellite%22+expensive&source=bl&ots=v2OWJx8NAu&sig=KiYhrgubq1OXPc9Rzn_VO6Y9imY&hl=en&ei=pcAITsrSFMjngQeAv43LAQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CBkQ6AEwAA#v=onepage&q&f=false) RHan

Stratospheric Mtxleling: Comprehensive three-dimensional models are just being developed. Very little use has been made of three-dimensional models for assessments of stratospheric ozone. Continued development in this area is needed to make assessments for the future as well as to check that the atmospheric response to current regulations has been as expected.

Monitoring Surface IIVRadiation: Improved ultraviolet monitoring instrumentation is required to verify that our understanding of the effects that control UV flux to the surface are correct, as well as to verify the calculation methods that will be used for locations where measurements arc not being made. It is this UV flux that is crucial for biological investigations

CP solves – accesses OH observation and UV flux.

National Research Council, 98

(U.S.Board on Atmospheric Sciences and Climate, The Atmospheric Sciences: Entering the Twenty-First Century, http://books.google.com/books?id=kcALnYBVWdwC&pg=PT382&lpg=PT382&dq=%22stratospheric+satellite%22+expensive&source=bl&ots=v2OWJx8NAu&sig=KiYhrgubq1OXPc9Rzn_VO6Y9imY&hl=en&ei=pcAITsrSFMjngQeAv43LAQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CBkQ6AEwAA#v=onepage&q&f=false) RHan

Stratospheric Satellite Observations; Satellite observations, such as those from UARS. have made a substantial impact on stratospheric research. However, measurements have been limited by the lack of OH observations and the fact that comprehensive chemistry measurements are available for only one Southern Hemisphere winter. The next opportunity for comprehensive stratospheric satellite measurements will be on the EOS mission.

Stratospheric Mot/cling; Comprehensive three-dimensional models are just being developed Very little use has been made of three-dimensional models for assessments of stratospheric ozone. Continued development in this area is needed to make assessments for the future as well as to check that the atmospheric response to current regulations has been as expected.

Monitoring Surface IIVRadiation; Improved ultraviolet monitoring instrumentation is required to verify that our understanding of the effects that control L'V flux to the surface are correct, as well as to verify the calculation methods that will be used for locations where measurements arc not being made. It is this UV flux that is crucial for biological investigations

StratoSats solve best – high resolution, flux, earth radiation balance

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Constellations of stratospheric balloons can provide unique opportunity to measure ERB at the top-of-atmosphere (TOA, ~35 km). A radiometer-carrying platform would be able to provide direct measurements of radiative fluxes that satellites cannot measure (satellites measure radiances, and then convert them into fluxes using some assumptions). In addition, measurements of diurnal variations and high resolution spatial structure of the flux fields, and targeted observations of fluxes related to various short and long lived atmospheric phenomena would become possible. StratoSat platforms can also carry additional instrumentation, such as meteorological dropsondes, multi-band spectral instruments, cloud radars, LIDARs and such, to fully characterize the underlying atmosphere to enable validation atmospheric models
2NC/1NR Solvency Run: Resolution

StratoSats create higher resolution and observation systems

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Besides the potential cost benefits of complementary global stratospheric platforms, there are observations that are superior from the StratoSat™ platform vantage point just above most of the atmosphere. The value of active remote sensing measurements (e.g. LIDAR) of rare species in the atmosphere is a function of the r-squared law of the diminution of signal. Assuming the same signal strength at a 15-km altitude atmospheric target, a StratoSat platform at 35-km altitude will see about a 1200-times higher returned signal as would a satellite observing from a 700 km orbit. This improvement in SNR can be used by making the telescope aperture an order of magnitude smaller and/or by reducing the power by an order of magnitude. Furthermore, the integration time is longer from a slowly moving stratospheric platform. One can begin to see that StratoSat constellations are an attractive complement to satellite Earth observation systems. Figure 1-2 illustrates some of the advantages of StratoSat systems as compared to satellites

StratoSats solve best – high resolution, flux, earth radiation balance

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Constellations of stratospheric balloons can provide unique opportunity to measure ERB at the top-of-atmosphere (TOA, ~35 km). A radiometer-carrying platform would be able to provide direct measurements of radiative fluxes that satellites cannot measure (satellites measure radiances, and then convert them into fluxes using some assumptions). In addition, measurements of diurnal variations and high resolution spatial structure of the flux fields, and targeted observations of fluxes related to various short and long lived atmospheric phenomena would become possible. StratoSat platforms can also carry additional instrumentation, such as meteorological dropsondes, multi-band spectral instruments, cloud radars, LIDARs and such, to fully characterize the underlying atmosphere to enable validation atmospheric models

StratoSats have higher resolution and sensitivity due to the close distance

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

While near-space platforms are high enough to provide space effects across theater-sized regions, they are much closer to their targets than their orbital cousins. Distance is critical to resolving features in images and receiving low-power signals. Resolution at long ranges and small fields of view scales almost exactly with the distance between the sensor and the target.38 The power received by a passive antenna drops off as the square of the free-space distance to the transmitter, while that of an active transmitter/antenna system drops off as the fourth power of the transmitter/target distance.39 Considering a point at nadir, near-space platforms are 10-20 times closer to their targets than a typical 400-km LEO satellite. This distance differential implies that optics on near-space platforms can be 10-20 times smaller for similar performance, or the same size optics can get 10-20 times better resolution. A passive antenna on a satellite that received 1 watt of power from a transmitter in its footprint would receive between 100 and 400 watts on a near-space platform, implying that it could detect much weaker signals (10 to 13 dB weaker). The signal strength improvement for active systems such as radar or ladar would be factors of 10,000 to 160,000 (40 to 52 dB) for near-space platforms. These examples at nadir are best cases for the satellites, too. Any off-nadir angle only increases the distance differential, increasing the near-space signal strength and resolution advantages markedly. When you realize that most communications satellites orbit not at 400 km but 35,000 km above the earth, one to two thousand times further than near-space, it is apparent that the received power difference between the two sites is almost unimaginably large.40 

2NC/1NR Solvency Run: Reliability

CP solves better – more reliable
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

The balloon subsystem provides the buoyancy for the StratoSat. The balloon subsystem consists of an envelope or shell, to contain the buoyant gas and provide mechanical payload support, end fittings to secure the envelope to itself and to a suspended payload, termination hardware to release gas and deploy aerodecelerators, a flight train to connect the balloon envelope to the payload, monitoring sensors, and (if needed) buoyant gas relief and leakage replenishment hardware. A detailed balloon subsystem mass list is shown in Table 2-3. The balloon shell of the baseline balloon subsystem consists of the following components: lobed gores, tendons, inflation tube, reefing sleeve, and termination hardware. The shell is comprised of 140 gores or sectors of 15-g/m 2 areal density film similar to the co-extruded composite being tested for the ULDB Project, only thinner and possibly stronger. The film material would be protected from UV damage either with UV inhibitors within the film or a thin coating or paint on the outside. Each gore would be about 1.34 m wide and about 77 meters long, and attached to its neighbor by means of a heat-sealed seam. The entire shell gore film mass is about 132 kg. Along the seams would be an attachment system for the Zylon cord load tendon. Either the Zylon load tendon or its attachment system needs to protect the tendon against UV and light damage. 140 load tendons of 24,000 Denier (mass in g of 9000 m of fiber) Zylon are needed along with their attachment sleeves and UV protection requiring about 53 kg of mass. Each tendon is about 77 m long and masses about 205 g/tendon not counting attachment and UV protection sleeves
2NC/1NR Solvency Run: Coverage

StratoSats have the largest coverage of the atmosphere

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

The footprint, the area in which the platforms can provide their space effects, covered by near-space assets is very large. The accompanying figure shows the extent of the footprints covered by platforms at two representative near-space altitudes, one at the bottom of the regime shown over Washington, DC, and the other at an altitude easily within reach of current technology depicted over Colorado Springs. Three footprint rings are shown for each platform showing the footprint to the set of points where the platform would appear to be 5 degrees above the horizon (solid circles), to the horizon (dash- double dot circles), and to the set of points where a second platform at the same altitude would just be visible above the horizon (dashed circles). The different footprints show the possible coverage of a payload used for different missions. For example, a communications link on a near-space platform requires a line of sight view of the other node. If this node is on a second co-altitude near-space platform, the second node must be above the horizon. If it is further away than the dashed circles, it will be below the horizon and useless as a communications link. The ground-based node of a ground-tospace (or ground-to-near-space) communications link generally requires the space-based link to be a specified angle above the horizon to ensure connectivity; the solid circles show the footprint in which this criterion is met. The dash-double dot rings show the region where an ISR sensor has line-of-sight to the ground. It is important to note that most ISR sensors would not be able to image the entire footprint at any one time; those fields of view are sensor, not platform, dependent and are typically much smaller than the possible regions for imaging shown by the footprints. 

***Net Benefit Links

Spending

Space Satellites too expensive – maintenance and development

Global Aecrospace Corporation, 02

(Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Satellites are expensive because the cost of getting into space is high. This high cost translates into higher reliability due to the high investment in deploying satellites. If a rocket launch costs $50M (rough cost of a Delta II vehicle), the satellite launched will be at least as costly in order to insure that the launch investment is not squandered by premature failures, immature sensors or badly designed spacecraft hardware. While launch vehicles have been getting smaller in order to reduce the per launch costs, the cost per–kilogram-launched has soared for these so-call low-cost launchers. If a network of StratoSat™ platforms could meet or exceed the requirements of a satellite-based Earth observing system for lower cost, this would be an attractive Earth science option. If a StratoSat cost were to be as little as $500k each, a 100 platform constellation would only cost as much as a single Delta II launch to low Earth orbit, not counting the satellite on top. In addition, there is every reason to believe that StratoSat costs will be well below $500k per platform in quantities of 100 or more (See Section 8 of the Phase I Final Report for cost details).

Space engineering is extremely risky and expensive.

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Because of the large investment in simply getting to space, space program managers invest a lot of effort into insuring their spacecraft and instruments will work as required. In general the cost of spacecraft engineering and scientific hardware is very expensive due to the reliability and space environmental requirements. Once in orbit, there are few, if any, opportunities for recalibration or repair: the systems must work properly the first time

Space Footprint

StratoSats could stay in space for extended period of time, like GSO – solves for large sat footprint

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan 
Many of the near-space platforms in use by industry today as well as most envisioned systems are essentially variations on the lighter-than-air balloon theme. However, the majority of them are much more high-tech than the simple balloons people imagine. While some simply drift with the wind, others are able to maneuver and station-keep, providing a level of control unthinkable to the ballooning community only a few years ago. Not constrained by the orbital mechanics of satellite platforms or the high fuel consumption rates of airborne platforms, many envisioned near-space systems could stay on station above a specified site almost indefinitely, providing persistent coverage of up to an 850-mile-diameter field of view on the ground. In the following sections we will discuss some of the ways near-space can enhance the delivery of space effects. A few of these factors include footprint size, persistence, sensor resolution, space weather mitigation, and survivability. 

Resolution

GEO Sats extremely expensive and have poor resolution

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Observations of the Earth from GEO satellites have typically been restricted to low resolution visible and IR imaging for meteorology purposes. Because these satellites remain stationary above a particular longitude at the equator, they can only observe one third of the Earth at a time. Except for the subsatellite point, the view of any other area on the surface of Earth is at an angle from the vertical. In fact, because of the curvature of the Earth, the limb is 81.3 degrees from the subsatellite point. This means that no latitude beyond 81.3 degrees can be seen with low emission angle (near nadir viewing) from GEO, hence the poles of the Earth are never visible from these orbits. Practically speaking, GEO satellites cannot make useful observations above about 70 degrees latitude because of the oblique viewing conditions. Furthermore, continuous coverage at the equator requires at least 3 satellites evenly spaced around the globe. Satellites in GEO are limited to relatively low-resolution Earth observations either of the surface or of the limbs due to the high altitude. GEO altitude is about 50-times higher than the SeaWiFS’s Sun synchronous orbit. High-resolution coverage from GEO is only possible by means of Hubbleclass telescopes, which are heavy, expensive and complex. In addition, several satellites are required if relatively low viewing angles are required. Furthermore, such satellites would require large, expensive launch vehicles to be placed into orbit. More distant satellite orbits have been explored, however their practicality is limited by target resolution and coverage issues

***Answers To Aff Responses
AT: Non Unique

Technology currently not being used
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

This task was eliminated in the first year due to the problems encountered by the NASA balloon program in their development of the ULDB system. Since the ULDB system was to form the basis for the design of the StratoSat™ Platform it was decided to defer this work until more progress had been made in long duration flights of the ULDB

AT: Reliability

CP Solves best – low risk of complications

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

A 5-kg inflation tube, which is affixed to the envelope, allows the inflation to begin at the top of the balloon even though the balloon is reefed (the balloon is reefed to minimize aerodynamic forces on the balloon during the launch operations). The 4.5-kg reefing sleeve, which is integrated into one of the gore seams, keeps the envelope area minimized as it is being inflated. The balloon’s reefing sleeve essentially serves the same function of the reefing straps on the square-rigged sailing ships. Finally, there is the termination hardware or rip line that opens a small panel in the top of the balloon upon the receipt of a destruct command. This destruct rip line is about 1 kg of mass. An alternative termination concept could include a planned deflation, through valves at the top of the balloon, to achieve a desired low descent rate at the surface after the gondola has been cut away

CP solves – more reliable

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

The balloon subsystem provides the buoyancy for the StratoSat. The balloon subsystem consists of an envelope or shell, to contain the buoyant gas and provide mechanical payload support, end fittings to secure the envelope to itself and to a suspended payload, termination hardware to release gas and deploy aerodecelerators, a flight train to connect the balloon envelope to the payload, monitoring sensors, and (if needed) buoyant gas relief and leakage replenishment hardware. A detailed balloon subsystem mass list is shown in Table 2-3. The balloon shell of the baseline balloon subsystem consists of the following components: lobed gores, tendons, inflation tube, reefing sleeve, and termination hardware. The shell is comprised of 140 gores or sectors of 15-g/m 2 areal density film similar to the co-extruded composite being tested for the ULDB Project, only thinner and possibly stronger. The film material would be protected from UV damage either with UV inhibitors within the film or a thin coating or paint on the outside. Each gore would be about 1.34 m wide and about 77 meters long, and attached to its neighbor by means of a heat-sealed seam. The entire shell gore film mass is about 132 kg. Along the seams would be an attachment system for the Zylon cord load tendon. Either the Zylon load tendon or its attachment system needs to protect the tendon against UV and light damage. 140 load tendons of 24,000 Denier (mass in g of 9000 m of fiber) Zylon are needed along with their attachment sleeves and UV protection requiring about 53 kg of mass. Each tendon is about 77 m long and masses about 205 g/tendon not counting attachment and UV protection sleeves
AT: Airbursts (Also, econ/TF card)

StratoSats avoid airbursts and increase profit and investments rapidly

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

NASA is currently developing a new superpressure balloon called Ultra Long Duration Balloon (ULDB). It is a fixed volume balloon with one important difference; the envelope is strong enough to prevent bursting when the balloon reaches its volumetric capacity. Upon reaching this point the pressure inside the balloon envelope is slightly higher than outside and the envelope becomes highly stressed. A ULDB system will rise until the balloon is completely filled where it will then stop ascending, as the envelope is superpressurized. Superpressure balloons fly at a nearly constant altitude where the average density of the floating system equals the density of the air. The ULDB class of stratospheric platforms will provide a major leap forward in return on investment of scientific time and money

AT: Technology

StratoSat technology developed

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

A number of balloon, network and constellation simulations have been developed including (1) global constellations of 100 to 400 balloon platforms for a variety of science goals, (2) single and dual linear networks (“string-of-pearls”) for hurricane tracking and for fix point monitoring, hemispherical networks for weather, climate and communications applications, (3) single balloon overflight of surface targets for ERB demonstration missions, and (4) adaptive balloon-borne sampling using simple and sophisticated control (feature recognition). Recognizing that the constellation controlled framework developed in collaboration with Princeton can be improved by recognizing atmospheric features, such as large-scale vortices, we developed an algorithm that recognizes the vortical structures in the wind field data.

Tech wasn’t available until now – increased in capability and energy use means CP solves better

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

Until very recently, the distinction of space as a set of effects instead of a medium was irrelevant because the only platforms that could deliver space effects were satellites. However, a convergence of several technologies has changed the capabilities landscape, now making this distinction an important one. Evolutionary advances in several disparate disciplines have led to a revolutionary advance in capability. Some technologies contributing to this revolution in capability are (a) power supplies including thin, lightweight solar cells, small, efficient fuel cells, and high-energy-density batteries; (b) the extreme miniaturization of electronics and exponential increase in computing power, enabling extremely capable, semi-intelligent sensors in very small, lightweight packages; and (c) very lightweight, strong, flexible materials that can resist degradation under strong ultraviolet illumination and are relatively impermeable to low-atomic-mass gases. Taken alone, the above technologies, in general, are progressing at normal, evolutionary rates. There have been few, if any, large, unusually rapid increases in capability in any of the fields. However, when those technologies are combined into a system called a nearspace platform, the convergence of the technological advances allows a revolutionary, transformational increase in capability. Small, capable electronics powered by longlasting and efficiently renewable power supplies lifted to extremely high altitudes by durable, long-lasting helium-filled balloons can perform many of the missions currently performed by satellites, in many cases just as effectively and more timely than their more traditional brethren. It is the advent of these near-space platforms that requires a reevaluation of the concept of space as it applies to the warfighter from a platform/medium point of view to a mindset of effects. Synergistic technological advances are what allow us to field near-space platforms today, but technology is only a partial answer to the when question for near-space posed earlier. Technology drives the could portion of when the time for near-space is right. 

AT: Accuracy

StratoSats solve best – provides higher resolution

Davis and Marshak, 10

(Anthony, Los Alamos National laboratory, Space and Remote Sensing Group, Alexander, NASA – Goddard Space Flight Center, Climate and Radiation Branch, “Solar Radiation Transporting the Cloudy Atmosphere: a 3D perspective on observations and climate impacts,” Reports on Progress in Physics Volume 73, http://iopscience.iop.org/0034-4885/73/2/026801/pdf/0034-4885_73_2_026801.pdf
[264] Pankine A, Li Z, Parsons D, Purucker M, Weinstock E, Wiscombe W and Nock K 2009 Stratospheric satellites for earth observation Bull. Am. Meteorol. Soc) RHan

We have now taken care of all the most important structural and optical properties of a Sc cloud in the forward diffusion based RT model for RMS ρ, hence the direct observable. Yet there remains one main obstacle for implementation of the above algorithm for a passive determination of H from above, given τ . It is the need for Landsat- or ASTER-like pixel sizes in the tens of meters since radiatively smoothed scales need to be resolved. Earth observation satellites that target global coverage do not have this level of spatial resolution since they require wider swaths. Nonetheless, there may some day be high-altitude unmanned airborne vehicles (UAVs), or even stratospheric balloons [264], that will deliver the required resolution. 

StratoSats solve best – have high accuracy observation and key for communication and scientific research

Wenxing et al, 09

(Fu Wenxing, Zhu Supeng, Zuo Liankai, College of Astronautics, Northwestern Polytechnical University, Zhu Yanda, School of Electronic Information and Control Engineering Beijing University of Technology, “A New Method for Controlling the Trajectory of Stratospheric Satellite,” Second International Symposium of Knowledge Acquisition and Modeling, 2009, http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=05362225) RHan

The stratospheric satellite is a kind of new aerostat developed by Global Aerospace Corporation, NASA. Based on the high-altitude balloon, the stratosail is used to achieve its south to north movement trajectory control, making it fly from east to west around the earth in the stratosphere, which is similar to satellite’s orbit. Therefore it is called stratospheric satellite. A certain number of stratospheric satellites make up the global stratospheric balloon constellation. The constellation can carry out the high-accuracy observation from space to earth, and it can also be used as a platform for communication relay or other scientific research purposes. Its merits include the low cost and the convenience in launching, reuse and maintenance. This paper presents the components of a stratospheric satellite and its on-orbit control method and carries out the numerical simulation to verify the effectiveness of the control method

AT: Control System/Stability

StratoSats uniquely different from other balloons – overcomes atmospheric forces
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

The stratospheric constellation concept proposed herein does not fight the predominant zonal flow but instead allows a near-uniform constellation of many balloons to constantly float around the Earth carrying out measurements. The network we are proposing is, in a sense, a virtual stationkeeping balloon platform. When one balloon passes over the horizon and leaves a zone, another enters the zone and replaces it. By continuously nudging a balloon in the latitudinal direction as the balloon repeatedly circles the Earth, the variable meridional and long-term poleward drift can be counteracted, thereby preserving the structure of the constellation. Global Aerospace Corporation is currently developing, under NASA SBIR funding, a system for stratospheric balloon trajectory control [see http://www.gaerospace.com/projects/ULBDStratoSail/ULDB_balloon_trajectory. html]. Such a system, when combined with accurate balloon trajectory simulation and prediction capability, can provide the level of trajectory control required for maintaining a uniform configuration of a balloon constellation.
StratoSats use differences in wind in the stratosphere to control direction
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Global Aerospace has been developing a StratoSail® balloon trajectory control system (TCS) under internal and NASA Small Business Innovative Research (SBIR) funding (Phase I and Phase II). The primary application of the TCS is future ULDB flights. In March of 2002 GAC delivered a mechanical prototype TCS wing assembly system to NASA along with two 15-km long tethers and a winch-down testbed. A StratoSail® TCS has the potential of improving science return, reducing launch and landing operations uncertainty, increasing the probability of payload recovery and avoiding undesirable geopolitical overflight. Figure 1-4 illustrates a view of the TCS in operation. The StratoSail® TCS exploits the difference in wind directions and velocities with altitude in order to passively and continuously generate lateral control forces on a balloon using a tether-deployed aerodynamic surface, a wing or sail, located well below the balloon. The wing generates a lift force that can be controlled to nudge the balloon system in the desired direction. In the case of ULDB missions, the StratoSail® TCS is located 15 kilometers below the balloon at an altitude of 20 km. Because the balloon is surrounded by air that may be ten times thinner than the air at the wing’s altitude, the wing can be much smaller than the balloon.

Winds at the altitudes of ULDB flights are generally easterly or westerly depending on season and hemisphere, however there is a small, highly variable northward or southward wind drift which can disperse balloons all over the Earth during some seasons. The StratoSail® TCS can be used to offset unwanted drift across the desired flight path. This control strategy requires only a very modest amount of sideways control force. By controlling the latitude of the balloon as it drifts around the world, it is possible to return to the launch site, significantly enhancing the probability of recovering and reusing the scientific instrumentation package. Payload recovery can represent a savings of several million dollars for each sophisticated mission. Trajectory simulation combined with a means to control the latitude of the balloon trajectory, will become a powerful new tool to enable NASA balloon flight managers to control the balloon flight path rather than being at the mercy of the winds. Under NIAC funding of this concept GAC has developed a concept for an advanced version of the TCS that will be discussed later

StratoSats have more stability 

Wenxing et al, 09

(Fu Wenxing, Zhu Supeng, Zuo Liankai, College of Astronautics, Northwestern Polytechnical University, Zhu Yanda, School of Electronic Information and Control Engineering Beijing University of Technology, “A New Method for Controlling the Trajectory of Stratospheric Satellite,” Second International Symposium of Knowledge Acquisition and Modeling, 2009, http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=05362225) RHan

According to the atmospheric stratus theory, the stratosphere is located above the troposphere, and its temperature rises with increasing height. Its temperature inversion structure makes the stratospheric air stable and the up-down convection current very weak. The air moves mainly in horizontal direction from east to west. The statistical results from meteorological data show that the stratosphere has a zero wind zone. In the northern hemisphere, its lower part has west wind, and its upper part has east wind. Fig. 1 is the diagram that shows how the wind speed in a single month somewhere in the northern hemisphere changes with that of height. The figure reveals that the wind speed rises rapidly when the altitude is above 15 km and that the relative wind speed at the altitude of 35 km and 20 km respectively exceeds 25 m/s. The stratospheric satellite just utilizes this relative wind speed to generate aerodynamic force and to control the direction of movement of its balloon. 

StratoSats have better directional control of aerodynamic force

Wenxing et al, 09

(Fu Wenxing, Zhu Supeng, Zuo Liankai, College of Astronautics, Northwestern Polytechnical University, Zhu Yanda, School of Electronic Information and Control Engineering Beijing University of Technology, “A New Method for Controlling the Trajectory of Stratospheric Satellite,” Second International Symposium of Knowledge Acquisition and Modeling, 2009, http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=05362225) RHan

Using the aerodynamic force from south to north, the stratosail balances the aerodynamic drag of the balloon. It is equipped with a rudder which is used for changing its sideslip angle by controlling the deflection of the rudder. Under the wing of the stratosail is an instrument cabin for installing equipment and adjusting the gravity center of the stratosail downward. The structure of the stratosail is shown in Fig. 2. As Fig. 1 shows, the wind speed at the altitude of 35 km is about -30 m/s, while the wind speed at the altitude of 20 km is about -5 m/s. When the superpressure helium balloon floats with wind, the stratosail is pulled at the speed of around 25 m/s. Thus, the control of the aerodynamic force from south to north can be accomplished by controlling the sideslip angle of the stratosail.

StratoSats have higher predictable capability – increasing accuracy and safety by avoiding overflights

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

A key element in the development of the ULDB technology is the ability to simulate and predict the trajectory of the stratospheric balloons both before and during flight. The need for a better trajectory simulation and prediction capability is driven by the long ULDB missions that, by their nature, will have overflight concerns and expensive payloads. Overflight issues will involve international discussions and agreements and require definitive data on balloon path predictability. (There are concerns that some countries may not offer permission to enter their airspace.) In addition, the value of future ULDB payloads is expected to be significantly higher than present conventional and LDB payloads, as the ultra-long duration missions attract more scientific investigators. Also, safety issues associated with overflight of populated areas are a concern. High-accuracy, in-flight trajectory simulation capabilities will assist NASA in each of these areas: overflight issues, payload recovery operations, and safety issues. GAC has supported NASA’s balloon program by developing a ULDB Trajectory Simulation and Prediction System (TSPS) WorkStation, the first version of which was delivered to NASA in early 2000. The TSPS is a collection of computer system hardware, computer system software, and integrated balloon-environment trajectory simulation software. The TSPS combines a model of balloon behavior with real-time and historical stratospheric environment data to simulate the trajectory of balloons. Trajectories are displayed on the computer screen on maps, graphs, or in textual data windows. GAC is continuing to develop the TSPS capability using IR&D funding by integrating a vertical balloon performance model into the horizontal simulation.

AT: International Agreements

International pathways for StratoSats identified – avoids conflict

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Considerable effort on this task occurred in Phase II including the review of the literature on Airspace Law and the similarities and differences with the Law of the Seas and Space Law. The record of case law was reviewed and the relevance to global constellations of balloons understood. Discussions were carried out with appropriate officials of the US Department of State, the US Defense Threat Reduction Agency (DTRA), and the World Meteorological Organization (WMO). Pathways to the international overflight of stratospheric scientific balloons were identified. In July at the COSPAR 2000 Mr. Nock was asked to chair a subcommittee of the Panel on Scientific Ballooning (PSB) to draft a resolution on overflight of scientific balloons. This proposed resolution, accepted by COSPAR as Internal Decision 1/2000, called for a Task Group to be formed to examine the technical aspects of overflight of scientific balloons. In October 2002 this Task Group met at the COSPAR 2002 meeting to begin discussions on the future of overflight for scientific balloons

International agreements for StratoSats = possible

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

The changing international political climate can heavily influence the authorization of overflight. It is very clear that for global stratospheric balloon constellations to be possible, international agreements are needed to allow such a concept. At this time there is no established definition of the height at which airspace ends and outer space begins. This ambiguity raises the opportunity for future international agreements to address the peaceful scientific uses of the region between airspace and outer space. Pathways to international overflight include the exercise of the right to free flight in the stratosphere above controlled airspace, capitalize on World Meteorological Organization (WMO) cooperation, expand existing treaties such at the Treaty on Open Skies, or seek new treaties to facilitate free stratospheric flight of science platforms

AT: Energy Propulsion/Weight

StratoSats could generate enough solar energy to function.

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

There are several power system options for both generation and energy storage. For a near-term StratoSat™ platform, fixed conventional solar arrays could provide up to about 600 W of power during the day. If increased power is required, 2 kW or more can be supplied from an innovative, modular solar array GAC is developing also under Phase II NASA SBIR funding (~$600k). See http://www.gaerospace.com/projects/Modular_Solar/lightweight_modularSolar.html for a more complete description of this work. The HighPower™ solar array uses gravity to deploy several solar array panels downward from the gondola and employs a GAC patented invention that orients the solar array panels to track the Sun without need for array rotation.

GAC has also developed, under this NIAC effort, concepts for dual function envelopes that could also function as solar array structure potentially enabling 5-50 kW power levels during the daytime. Energy storage can be supplied in the near-term by the use of NiMH or lithium-ion polymer batteries that can supply power needs during the night. For very high energy density, NASA has considerable development underway in the area of regenerative fuel cells (RFC) using a water, hydrogen and oxygen cycle. An RFC energy storage system would be preferable due to its high energy density and low mass. These advanced RFCs could provide highly efficient and lightweight energy storage for balloon platforms as well
StratoSats are light enough and have the propulsion technologies to be effective
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

There are a number of relevant technologies and other activities relating to stratospheric balloon constellations. Some of the more important technologies include the NASA ULDB efforts to develop improved and lighter weight gas envelopes, trajectory simulation and prediction models, and balloon trajectory control systems. Another technology is stratospheric constellation geometry maintenance. In addition, considerable effort is underway in the development of very lightweight, high-energy power systems, which are important for providing power to stratospheric platforms. The National Oceanic and Atmospheric Administration (NOAA) is developing concepts for global balloon-borne weather data collection. In the following sections we review these technologies and activities and identify the aspects that will benefit global stratospheric platforms.

AT: Time/Orbit

StratoSats could stay in space for extended period of time, like GSO – solves multitude  of impacts

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan 
Many of the near-space platforms in use by industry today as well as most envisioned systems are essentially variations on the lighter-than-air balloon theme. However, the majority of them are much more high-tech than the simple balloons people imagine. While some simply drift with the wind, others are able to maneuver and station-keep, providing a level of control unthinkable to the ballooning community only a few years ago. Not constrained by the orbital mechanics of satellite platforms or the high fuel consumption rates of airborne platforms, many envisioned near-space systems could stay on station above a specified site almost indefinitely, providing persistent coverage of up to an 850-mile-diameter field of view on the ground. In the following sections we will discuss some of the ways near-space can enhance the delivery of space effects. A few of these factors include footprint size, persistence, sensor resolution, space weather mitigation, and survivability. 

AT: Bad Weather

StratoSats avoid bad weather of space atmosphere – has best persistence as a “warfighter”

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan
Balloons can operate at altitudes well below near-space. In fact, low altitude tethered balloons have been used by the US military since the War Between the States.36 One of the biggest benefits of going to near-space with balloons is that they are above the troposphere, the region of our atmosphere where most weather occurs. Tethered balloons currently in use by the military are severely constrained by weather, being pulled out of the sky whenever the forecast includes storms or high winds. They are typically available less than 60% of the time because of these weather limitations.37 Balloons in near-space are above all storms and above the jet stream in a region where the prevailing winds are relatively benign. In fact, the winds in the region between about 65,000 and 80,000 ft average less than 20 miles per hour, increasing to an average of about 40 mph at 100,000 ft. There are only limited wind data above 100,000 ft, but models seem to show that even at 120,000 ft the wind is not likely to average greater than 50 mph. These relatively low winds are a large part of what allow near-space platforms to deliver their unmatched persistence to the warfighter. 
AT: Space Key [SLAYER]

StratoSats give the perception of space meaning we solve for space

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan
At the risk of beating a dead horse, warfighters primarily care about effects, not about what platforms or locations the effects come from.69 Platforms operating in the nearspace regime can provide the “space” effects warfighters need, and those effects come with significant advantages over the current ways of doing business. The cost of nearspace platforms is low enough and the logistics tail so small that a battlefield commander can afford to own and personally exercise control over a number of them.70 Space is no longer just a strategic asset; tactical and operational commanders can now produce their own space effects. 

AT: Experimental

Platforms already exist

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

Now that we have seen how near-space can deliver many of the effects historically associated with space and with orbital platforms, we will take a look at the point where the rubber meets the road: platforms. Without physically achievable hardware to realize the transformational theories presented above, all of this near-space discussion would be nothing more than a thought experiment. Fortunately for the theorists, some of the platforms already exist and are just awaiting payloads, concepts of employment, and appropriate funding before they can be fielded. A great deal of additional hardware is currently in prototype development. This section will give a brief overview of the basic types of hardware that can be used in near-space. A more detailed look at specific systems under consideration by various government agencies is given in Appendix B. A near-space platform is designed to be a sort of “truck.” Just as an eighteen-wheeler does not care what cargo is in the trailer as long as it meets specified weight and volume requirements, a near-space platform does not care what its payload is as long as the payload mass and power requirements are within specified ranges. The platforms are designed with plug-and-play type connectors, providing great flexibility in what the payloads can be. Payloads currently envisioned provide the obvious communications, C2, and ISR effects, but other effects such as force application and counterspace could also conceivably be provided. Due to the inherent payload flexibility, the following discussion of near-space platforms will not generally include specific payloads. Doing so would be akin to describing an Atlas or a Titan as the better way to deliver a specific communications capability. Near-space platforms are enablers for a new layer in the system of space effect systems; obtain them and whatever sensors one could previously only place on UAVs or satellites now have a new place to operate. Instead of concentrating on payloads, the technology discussion below will describe the three basic types of near-space platforms currently in use, in active development, or envisioned: free-floaters, steered free-floaters, and maneuvering vehicles.71 To understand just how different the types of near-space platforms are from each other, it is useful to use an analogy with the classification of ships. Free-floaters are like rudimentary rafts where the speed and direction of travel is completely determined by the direction of the current. Steered free-floaters are akin to sailboats: the current still has a large effect on their motion but they can steer within that current with various degrees of effectiveness by using the additional motion of the wind. Maneuvering vehicles, on the other hand, are like steamships. Strong currents can at times overwhelm them, but in general they can go where they want and stay there for as long as they like, fuel

permitting. 

AT: Plan Inclusive of CP

Double bind – either the plan can’t solve because it uses space satellites OR the plan uses StratoSats and is not topical because it is exploration/development beyond the mesosphere.

Doesn’t reach the mesosphere

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

At a recent conference designed to assess the state of the art in near-space,34 a panel of experts agreed to loosely define near-space as that region between about 65,000 ft (20 km) and 100 km, a definition with admittedly mixed units. Sixty-five thousand feet was chosen as the lower boundary in order to be above the current International Civil Aviation Organization (ICAO) controlled airspace limit of 60,000 ft. As will be discussed shortly, being above 65,000 ft also has significant meteorological implications. One hundred kilometers was chosen to be at the Karman line35 loosely defining the boundary of space. 

***Perms

AT: Perm do Both

1. Perm can’t solve – still links to net benefits

2. [Insert from case neg Space Sats fail]

3. DA’s outweigh
AT: Perm do the CP

1. Perm not legit – severance

1. The perm severs out of the plan – uses satellites below the mesosphere.

2. That’s a voter: 

a. Aff becomes a moving target making stable debate and predictability impossible – aff will always spike out of disads and cps – kills fairness 

b. Education – severs out of topic mechanics killing ability to learn about key resolutional questions 

***Affirmative Responses
2AC: Perm do Both
Perm do both

Perm solves best
Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Stratospheric balloon platforms have and will continue to contribute to Earth science research by providing complementary in situ and remote sensing measurements to satellites. Because they operate above 99% of the Earth’s atmosphere, essentially in a “space” environment, stratospheric balloon platforms are excellent testbeds for new satellite instruments and sensors. In addition, they can complement satellite measurements by providing “ground truth” in regions of the atmosphere of interest to satellite experimenters. We are proposing an expanded, but complementary role for a new generation of stratospheric platforms based on advanced ULDB technology, called the StratoSat™ System. As with satellites, these platforms will be global in nature and essentially orbit the Earth. As with balloons, StratoSat™ platforms will fly much lower and slower than satellites, which enable in situ measurements not possible from satellites, and improves surface and atmospheric remote sensing performance. The following list is an example of Earth science missions for global and regional constellations of stratospheric platforms that address major Earth science issues. Several of these examples are discussed in more detail in Section 3
1AR: Perm do Both Ext.

Collaboration of StratoSats and satellites eliminates a redundancy, solving best.

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan
Even considering these weaknesses, near-space assets can form an additional layer of persistence between satellites and air-breathers, complementing both and making the combination of systems more survivable and redundant by their presence. With on-station times proposed to be on the order of months or years, they can stay and stare for much longer than any envisioned airborne asset could ever hope. They get their lift from buoyancy, not from fuel. They move slowly enough and at such high altitudes that overcoming drag requires a minimal draw on their power supplies. Their large footprints are not offset by the extremely fast orbital speeds and short pass times of satellites. They improve upon the long-term persistence traditionally provided by satellites while providing the on-call responsiveness of airborne assets. They can be on-station when and where a battlefield commander needs them. They provide the answer to the needs for organic persistence so poignantly stated by the coalition commanders of recent conflicts. 

No Solvency – Experimental

CP can’t solve – still purely experimental; more testing needs to be done.
National Research Council, 98

(U.S.Board on Atmospheric Sciences and Climate, The Atmospheric Sciences: Entering the Twenty-First Century, http://books.google.com/books?id=kcALnYBVWdwC&pg=PT382&lpg=PT382&dq=%22stratospheric+satellite%22+expensive&source=bl&ots=v2OWJx8NAu&sig=KiYhrgubq1OXPc9Rzn_VO6Y9imY&hl=en&ei=pcAITsrSFMjngQeAv43LAQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CBkQ6AEwAA#v=onepage&q&f=false) RHan

1 Weather Prediction'. The effects of inclusion of a realistic stratosphere in numerical weather prediction models must be belter understood. Versions of numerical weather prediction models should be developed that include the stratosphere in a realistic fashion. Retrospective and real-time weather prediction testing are required lo see how inclusion of the stratosphere affects the forecasting skill of these models. 1 Testing of Models'. General circulation models that include the troposphere and stratosphere have to be better tested against observations. Also, models must be carefully intercompared so that the reasons for their different behavior are understood. 1 Water la/Mir: Better observations of water vapor in the upper troposphere and lower stratosphere arc needed. Both radiative and chemical models require such information.
No Solvency – Control
Simultaneous control of several StratoSats = impossible

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

Another element of constellation management is the near simultaneous control of many hundred balloon trajectories in order to insure a uniform constellation configuration. This requirement is satisfied by near real-time interconnectivity of each balloon with a central constellation control operations facility. Extensive global trajectory simulations would be conducted at this operations center to predict the future behavior of the constellation in the constantly varying stratospheric circulation. Once the predicted behavior of the constellation is known, trajectory control can be applied to each individual balloon. Commands can be sent to each balloon, via a command and control network, to adjust the level of trajectory control in order to maintain constellation configuration.

CP can’t solve – atmosphere ensures no control for balloons

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

It would be very convenient to have a free balloon which could remain stationary over a geographic zone (i.e. stationkeeping) in order be able to continuously observe a fixed location. However, balloons at any altitude are subject to the circulation of the atmosphere. Generally, the atmospheric circulation in the stratosphere is zonal in nature; moving from east to west or west to east depending upon season of the year. There is also a highly variable but small component of stratospheric circulation that is meridional in nature, exhibiting a long-term average drift away from the equator toward the poles [Eluszkiewicz, J, et. al., Residual Circulation in the Stratosphere and Lower Mesosphere as Diagnosed from Microwave Limb Sounder Data, J. Atmos. Sci. , vol. 53, pp. 217-240, 1996] If a constellation of balloons were to be uniformly spaced over the globe, eventually this average poleward drift would concentrate the balloons in the vicinity of one or the other poles. Stationkeeping over a solitary point is extremely energy intensive and requires system mass (in the form of propulsion systems) to be carried to constantly fight the winds. 

Turn – International Agreements

Turn – Other countries won’t agree

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

The issues of international overflight of constellations of balloons should not be minimized. Today, permission to fly scientific research platforms, balloons and aircraft, over some nations is difficult to impossible to receive. The overflight issue can be exacerbated if down-looking imaging equipment is carried and/or if scientists from the overflown country are not involved in the mission. Often, intensive international diplomacy is required to allow overflight. The list of countries that can make it difficult to allow overflight includes the more obvious, Libya, Iraq, etc., but also frequently includes China and countries of the former Soviet Union, and surprisingly has included countries like Sweden and Brazil to name a few.

StratoSats spur international agreement – overflight rights prove

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

Freedom of overflight is another weak area for near-space. ICAO treaties cover the airspace up to 60,000 ft. Satellites enjoy free overflight via other treaties and US national policy.63 However, the legal status of the near-space regime is a grey area that to our knowledge is not directly addressed by treaty or policy.64 Near-space is not a new legal regime; the question is only whether it falls under air law, where nations claim sovereignty over their airspace, or space law, where overflight rights exist. Due to lack of clear legal precedent governing the near-space regime, there is considerable disagreement among legal analysts over whether overflight rights exist,65 although a recent memo from the Air Force General Counsel addressing the matter can be paraphrased to say “although we have not defined the boundary between air and space, it will be higher than nearspace.” 66 In other words, the Air Force position is that near-space over a country will be treated as sovereign territory and air law will prevail. It is problematic whether the United States should even push for such overflight rights for our systems. Such rights may open up the near-space environment over our own country to reciprocal overflights by foreign powers. Space is an expensive game to get into, so only a few nations can afford to place assets over us now. The low costs of near-space could greatly expand this list of countries. The legal quandary surrounding overflight is not a fatal flaw for the concept, however, as properly designed methods of employment can avoid the problem for most proposed systems, especially those designed for tactical and operational use.

Turn – Costs

The reason why CP not implemented now is BECAUSE of the costs

Nock et al, 02

(K.T. Nock, M.K. Heun, K.M. Aaron, Global Aerospace Corporation, Universities Space Research Association Research Contract,” Global Constellation of Stratospheric Scientific Platforms: Phase II Final Report,” http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf) RHan

The two key elements that currently limit global radiosonde and dropsonde usage for Earth science and meteorology are the high cost of such measurements in remote areas and the difficulty to achieve very high altitudes, e.g. 20-35 km. Radiosonde measurements can be made to 30 km altitude, however, these are limited due to the cost of the larger balloons required and the handling and launching difficulties, especially in adverse weather conditions.

Link Turn – Politics

CP links to politics – People don’t take sending balloons up to space seriously

Tomme, 05

(Edward, Lt. Col, Director of Airpower Research Institute. “The Paraigm Shift to Effects-Based Base: Near-Space as a Combat Space Effects Enabler,” Air Power Institute, College of Aerospace Doctrine, Research and Education, Air University, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA434352&Location=U2&doc=GetTRDoc.pdf) RHan

At the present time, aside from several low-end platforms that are currently used commercially and a few small-scale demonstration models, complete systems required to maneuver in near-space exist almost exclusively on paper.67 There appear to be no scientific or engineering obstacles that cannot be overcome in short order, provided that sources of funding can be found. The reason that near-space platforms do not already exist can likely be traced, not to technical reasons, but to the fact that in many people’s minds balloons are historically tied to the specter of the Hindenburg disaster, as well as to some amount of “giggle factor” whenever balloons are discussed as a military option. People tend to form mental images of the very simple balloon systems of the past instead of imagining the possibilities offered by more complex and capable systems now proposed by industry. The fact that near-space platforms do not act like the usual suspects—air-breathers or satellites—does not seem to help, either. Military planners historically tend to go with what they know, and many times it takes a great deal of push from a vocal minority within their ranks to get them to adopt new ways of doing business. 
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