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GPS is vulnerable at system,

signal and user levels
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Vulnerability Examples

Possible Mitigation

System

Satellite clock failures
(e.g. SVN23, 1 Jan 2004)

Second system or augmentation
(e.g. Galileo, eLoran, SBAS)

Poor signal quality
(e.g. evil waveforms)

Second system or augmentation
(e.g. Galileo, eLoran, SBAS)

Design flaws
(e.g. Block IR ranging code interruptions)

Second system or augmentation
(e.g. Galileo, eLoran, SBAS)

Signal

Intentional interference
(e.g. potential terrorism)

Second dissimilar system
(e.g. eLoran)

Unintentional interference
(e.g. Moss Landing)

Second system, other GNSS frequencies
(e.g. e-Loran, L2C, L5)

lonospheric effects
(e.g. scintillation at high latitudes or equator)

Second dissimilar system
(e.g. e-Loran)

User

Equipment malfunction
(e.g. Royal Majesty, 1995)

Second dissimilar system (e.g. eLoran)

Signal occultation
(e.g. Urban canyons)

More SVs &/or second dissimilar system
(e.g.Galileo, SBAS, eLoran)

Local Interference
(e.g. Manatoulin TV set)

Improved siting &/or second dissimilar
system
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The Demand

RESFARCH &
ADIONAVIGAT ILN

GENERAL LIGHTHOUSE AUTHORITIES
United

Kingdam and |

ireland

i/

i




1° 307 (

LDNDG@\ Southend @

Y

HarwIch el

Colchester®
L

T S

Narth

Foreland

nptun

ENGHSH\CI;LANNEL

DEDFDl'ﬂl als
Fulkﬂuluu:

Dungeness |
3l

gl
kY b

"Roy:l Sovere
— @

—~

O Le Tréport

] Calais

wm Jostende
ONieuwpoort

W] [ ut:kerque
",

-

] Boulogne
I‘..':np d’AI'pruch

EMGLISH CHAMMEL AMD DOVER STRA

See Chart 5503, 'Mariners’ Routeing
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Trinity House moved UB38 in June 2008 RAbioNwIGATON
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A Week of AIS tracks recorded In

£ April 2008.
/ ‘,-.?j * J Over 33,000 vessels transit the
o / area ann_ually



LT Cortesia Grounding, 2 January 2008 RRUSEARC
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Target Data B

LT CORTESI&
/D F21B053000

Crs: deg
Spd unk
Brg: 00000 dag
Rep: 00000 deg
Rng 000000 nm
CPa: 0000 nm
TCPA 0.0 Min
Ta: 00

ETILC: 0.0 M
Ref: Mone

Lat: M 51 00,7435
Lor:  E 001 26,1519
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serwce for the benefit and safety of all mariners
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