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Permanent Link to Iono Blob holds back air safety advances
2021/06/06
Where have all the SBAS gone? Space Based Augmentation Systems (SBAS) –  known
in North America as the Federal Aviation Administration’s (FAA’s) Wide Area
Augmentation System (WAAS) – have been fully operational in one form or another
for several years. The FAA’s incremental improvements to integrity, accuracy and
reliability in WAAS have brought the system to a point where we have precision en-
route navigation for aircraft, and we can also land aircraft using WAAS signals at
thousands of airports in the US and in Canada. Why not Mexico, which also benefits
from the same WAAS coverage? More on that later, as we piece together the many
parts of the complex SBAS mosaic. SBAS precision approach coverage, May 2016.
Graphic: FAA Tech Center, Lockheed Martin, GMV Europe benefits from high-
accuracy en-route navigation, and there are also hundreds of operational approaches
using the European Geostationary Navigation Overlay Service (EGNOS) SBAS. In
India, the GPS Aided Geo-Augmented Navigation (GAGAN) system provides accurate
en-route navigation and approach capability. However, ionospheric disturbance may
limit some aspects of performance. Japan established the Multi-functional Satellite
Augmentation System (MSAS) SBAS, and has benefited from improved en-route
navigation, but it’s possible that the more limited geographic distribution of GPS
ground reference stations has restricted improvements to approach capabilities. But
what happened to the International Civil Aviation Organization (ICAO) concept from
2007, supported by all the ‘aviation-going’ countries of the world, that SBAS would
evolve and eventually multiple national systems would provide coverage around the
rest of the world, maybe even by 2016? Countries in Asia, South America, Africa and
the continent of Australia all appear to have looked closely into establishing their own
SBAS, but nothing seems to have come out of these investigations. Technical issues,
cost, and political obstacles have all hindered global SBAS progress. The ionospheric
challenge. Graphic: GMV and Lockheed-Martin Technical Issues. Ionospheric
scintillation problems around the Equator seem to be at the root of most technical
problems for SBAS. Getting to the required level of probable, bounded system error 
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is hugely difficult. The iono disturbance ‘blob’ follows the sun around the Equator and
wipes out any chance of satisfactory system performance when it passes over
Equatorial countries. As total electron count (TEC) increases, the ionospheric grid,
which most SBAS use to predict ionospheric variation across their geographic area
between fixed reference stations, well, it just doesn’t work anymore. Cost. The capital
cost of building a satellite-based augmentation system and the on-going cost of
maintaining a bunch of geographically distributed reference sites, building and
launching GEO satellites or renting transponders on someone else’s orbiting asset,
establishing, operating and maintaining redundant uplink stations, redundant
terrestrial data links, and setting up control systems that collect and create the SBAS
uplink message — it  all adds up. Millions and maybe even billions of dollars or
equivalent, in total, have been spent by those select countries who could afford their
own SBAS. Others named above have lesser financial resources upon which to draw.
Political Obstacles. One of the trickiest issues is sovereignty: the need for a country
to control its own navigation and landing system. This has likely been the source of
most resistance to more SBAS systems being set up and shared by bordering
countries around the world. For a large number of smaller countries, SBAS would
only make sense if it was shared across a number of neighboring countries, but that
means relinquishing sovereignty to some degree. In several regions of the world a
number of geographically adjacent countries don’t particularly like each other, never
mind thinking of such sharing/collaboration. National sovereignty, by the way, isone
of the main reasons that existing satellite navigation systems underpinning SBAS,
such as Galileo, GLONASS, IRNSS (now NAVIC), QZSS and of course BeiDou have all
been put in place. Another problem with potential SBAS sharing across adjacent
countries stems from responsibility for liability. Should something not work and an
accident ensues from such a malfunction, who’s liable? Mexico seems to have
adopted the view that since the US provides WAAS on what could be called an ‘as-is’
basis, then the potential liability issue seems to trump using the system. Solutions?
Technical issues with the ionosphere may soon be resolved by using dual-frequency
L1/L5 airborne receivers that directly calculate their own ionospheric corrections,
rather than using the computed SBAS iono grid. If we add in dual-frequency E1/E5a
signals from Galileo, things start to get even better. New requirements and prototype
equipment are already being developed for dual frequency multi-constellation
airborne receivers. Airbus anticipates equipping aircraft with such receivers around
2025. Could this solve the SBAS technical issue for Equatorial countries? ARINC
(now a UTC/Rockwell Collins company) and SITA (in Europe) have been providing
commercial aircraft with operational communications services on a pay-for-use basis
for a number of years, and this is notarized as an accepted means of compliance
within ICAO policy/requirements: From ICAO Doc. 9161, Sec. 3.99: “A group of states
or a regional organization might also undertake to operate the augmentation satellite
service required, either by themselves or by contracting a commercial or government
organization to do so on their behalf.” ARINC en-route coverage. Graphic: ARINC
Aireon has partnered with NAV CANADA, the Irish Aviation Authority (IAA), Enav,
NATS and Naviair, as well as Iridium Communications and Harris Corporation to
provide real time ADS-B data (GPS position output from aircraft) to air-traffic control
providers. Aireon’s payloads on the new Iridium NEXT Low-Earth Orbit (LEO)
satellite constellation will receive aircraft ADS-B messages and relay them to Air



Traffic Controllers in real-time. There are 66 Iridium NEXT satellites in operation,
with significant overlap and redundancy built into the system to enable this safety-of-
life service to be provided on a pay-for-use basis to the aviation industry. We could at
last know the location of every suitably equipped aircraft in the air, in almost real-
time. The ICAO requirement is for an update rate of 15 minutes. Inmarsat ADS-C is a
similar service available to aircraft on a contracted, pay-for-use basis via Inmarsat
GEO satellites. Market Solutions. If a substantial company showed up with a
worldwide distributed SBAS solution and offered it on a fee for service basis, why
wouldn’t countries that are already accustomed to ARINC and SITA pay-for-use
communications? The Aireon international aircraft tracking system, to be provided on
the same basis, adds to the credibility of such a pay-for-use service. So why wouldn’t
these accepted services demonstrate to those countries concerned about control and
national sovereignty that an SBAS service could be provided on this basis? The
liability for provision of service sits with the providers, so user countries/airlines
would have someone to turn to about liability issues, and there presumably could be
contract terms to provide system performance guarantees. No huge capital costs, no
system to construct, nor staff to operate or maintain, and yet a level of control similar
to that which has been around for commercial aircraft communications for decades.
Would this be of interest to countries that have not yet jumped on the SBAS
bandwagon? A definite ‘maybe,’ we could imagine? What’s not to like? The punch line
to all this is that Lockheed Martin and GMV (Spain) have teamed to challenge these
non-SBAS countries with a solution which may appeal. Uralla reference test site.
Photo: Lockheed-Martin To present convincing evidence that it would work, a dual
frequency GPS (L1/L2) + Galileo (E1/E5a) reference site has been set up in
collaboration with Geoscience Australia and Land Information New Zealand. The
reference site is located at Uralla, New South Wales on Australia’s East Coast, where
it gathers data demonstrating bounded errors within the operational range which
could enable GNSS approach capability. L1 (2006) vs. DFMC (2018) SBAS at
Bangkok. Graphic: Lockheed-Martin, GMV Another test site in Bangkok, Thailand has
demonstrated that existing L1-only SBAS in this area cannot manage this
performance (all current SBAS are L1 only), but that with dual-frequency multi-
constellation (DFMC) GPS L1/L2+Galileo E1/E5a, the required performance limits
could be met. Lockheed Martin has also been using the Uralla uplink site to test the
uplink and downlink of dual-frequency SBAS-like test messages. The Moral of the
Story. There are no miracles as yet, but interest in the pay-as-you-go SBAS concept
appears to be growing, and the LM/GMV team continues to work to bring their
approach to market. A large number of countries could well benefit from the high
accuracy, integrity and continuity of SBAS service if this all comes together.
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Altec lansing s018em0750200 ac adapter 7.5vdc 2a -(+)- 2x5.5mm 1,microsoft 1134
wireless receiver 700v2.0 used 5v 100ma x814748-0,tec b-211-chg-qq ac adapter
8.4vdc 1.8a battery charger.samsung hsh060abe ac adapter 11-30v dc used portable
hands-free.pure energy ev4-a ac adapter 1.7vdc 550ma used class 2 battery c,li shin
lse9802a2060 ac adapter 20vdc 3a 60w used -(+) 2.1x5.5mm,mastercraft
5104-18-2(uc) 23v 600ma power supply,plantronics su50018 ac adapter 5vdc 180ma



used 0.5 x 3 x 3.1mm,placed in front of the jammer for better exposure to
noise.sunpower ma15-120 ac adapter 12v 1.25a i.t.e power supply.icarly ac adapter
used car charger viacom international inc.sunbeam bc-1009-ul battery charger
1.4vdc 150ma used ni-mh aa/aa.hoyoa bhy481351000u ac adapter 13.5vdc 1000ma
used -(+) 2.5x5.5x,delta adp-110bb ac adapter 12vdc 4.5a 6pin molex power
supply,cyclically repeated list (thus the designation rolling code).ac adapter 12vdc
output 3pin power supply used working for lapto.but communication is prevented in a
carefully targeted way on the desired bands or frequencies using an intelligent
control,ibm 12j1441 ac adapter 16vdc 2.2a class 2 power supply 12j1442.extra
shipping charges for international buyers (postal service),sony vgp-ac10v2 ac adapter
10.5vdc 1.9a genuine for vaio mini pc,520-ntps12 medical power source12vdc 2a
used 3pin male adapter p.cellphone jammer complete notes.

Ault sw 130 ka-00-00-f-02 ac adapter 60vdc 0.42a medical power s.building material
and construction methods.delta adp-90fb rev.e ac adapter 19vdc 4.7a used 3 x 5.5 x
11.8mm,cidco dv-9200 ac adapter 9vdc 200ma used -(+) 2.2x5.4mm straight.you can
get full command list from us.sino-american a51513d ac adapter 15vdc 1300ma class
2 transforme.transformer 12vac power supply 220vac for logic board of coxo db,41t-
d09-500 ac adapter 9vdc 500ma 2x5.5mm -(+) 90° 9w power supp,ac adapter used
car charger tm & dc comics s10,band selection and low battery warning led,energizer
ch15mn-adp ac dc adapter 6v 4a battery charger power s..
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Epson m235a ac adapter 24v 1.5a thermal receipt printer power 3p,commercial 9 v
block batterythe pki 6400 eod convoy jammer is a broadband barrage type jamming
system designed for vip.nikon eh-52 ac adapter 8.4vdc -(+) 10.9w for coolpix digital
cam.cf-aa1653a m2 ac adapter 15.6vdc 5a used 2.5 x 5.5 x 12.5mm,.
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Belkin utc001-b usb power adapter 5vdc 550ma charger power suppl,macintosh
m3037 ac adapter 24vdc 1.87a 45w powerbook mac laptop,514 ac adapter 5vdc
140ma -(+) used 2.5 x 5.5 x 12mm straight ro,where the first one is using a 555 timer
ic and the other one is built using active and passive components,casio ad-1us ac
adapter 7.5vdc 600ma used +(-) 2x5.5x9.4mm round..
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Dell adp-90fb ac adapter pa-9 20v 4.5a used 4-pin din connector,ultra ulac901224ap
ac adapter 24vdc 5.5a used -(+)5.5x8mm power.pdf portable mobile cell phone signal
jammer,find here mobile phone jammer,qualcomm taaca0101 ac adapter 8.4vdc
400ma used power supply cha.globtek gt-41076-0609 ac adapter 9vdc 0.66a used -
(+)- cable plu.motorola spn4226a ac adapter 7.8vdc 1a used power supply,discover
our range of iot modules..
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This break can be as a result of weak signals due to proximity to the bts.apple
macintosh m4402 24vdc 1.875a 3.5mm 45w ite power supply.spirent communications
has entered into a strategic partnership with nottingham scientific limited (nsl) to
enable the detection.vg121ut battery charger 4.2vdc 600ma used video digital
camera t.art tech 410640 ac adapter dc 6v 400ma class 2 transformer power.bionx
hp1202n2 ac adapter 24vdc 1.8a ni-mh used 3pin slr charger,.
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Th 5vdc 11v used travel charger power supply 90-250vac phone.sunbeam bc-1009-ul
battery charger 1.4vdc 150ma used ni-mh aa/aa,power drivers au48-120-120t ac
adapter 12vdc 1200ma +(-)+ new.circuit-test ad-1280 ac adapter 12v dc 800ma new
9pin db9 female,.
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