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Motivation

ÅGBAS availability is limited by the ñgeometry 

screeningò implemented to mitigate hypothetical 

worst-case ionospheric anomalies.

ï Ground screening has severe impact on CAT I LAAS.

ï Airborne screening used in GAST-D (for CAT III) remains 

driven by ionospheric threats.

ÅExternal information is the key to removing this 

constraint.

ÅThree approaches have been envisioned:

1) Use of certified SBAS where it now or will exist

2) Use of uncertified ñCOTSò monitoring networks

3) Use of space weather forecasts and ñnowcastsò
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Severe Ionospheric Anomaly in CONUS    
on 20 November 2003
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Time Variation of Ionospheric Delay on      
20 November 2003
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Resulting Ionospheric Anomaly Threat 
Model for CONUS

(note:  plot not 

precisely to 

scale)
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Also bounds on:

Front speed wrt. ground: Ò750 m/s

Front width:  25 ï200 km

Total differential delay Ò50 m
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Worst-Case Impact on CAT I GBAS

Maximum Ionospheric Error in Vertical (MIEV) at Memphis 
(24-Satellite SPS-Standard GPS Constellation)
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Parameter Inflation Required to Remove 
Unsafe Subset Geometries

Use spr_gnd / P-value inflation algorithm described in 

{Ramakrishnan, et al, ION NTM 2008}
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SBAS to Augment GBAS (1):
Todayôs SBAS Coverage

Source:  T. Walter, et al, ION ITM 2010
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