
Martin Bransby discusses the decision by 
the Rotterdam Pilots’ association to develop 
eDLoran as a backup to GNSS and the 
implications for safer and more eff icient 
marine navigation in Europe.

GNSS vulnerability
Most vessels are heavily reliant on global 
navigation satellite systems (GNSS) 
like GPS for their position, navigation 
and timing (PNT) information. The 
Automat i c  Ident i f i c a t ion  S y s tem 
(AIS), Electronic Chart Display and 
Information Systems (ECDIS) and 
distress communications, are all effectively 
dependent on GNSS, and other systems 
such as radars and gyrocompasses use 
GNSS for stabilisation. In short, the 
mariner is hugely reliant on GNSS for 
crucial ship operations.

The problem is that GPS and other 
GNSS systems are far from infallible. 
They are vulnerable to accidental 
interference and deliberate jamming, 
and even affected by solar weather. 
Additionally, the recent GLONASS 
outages  show that  once  a  s igna l 
from a satellite navigation system is 
compromised, it is difficult to correct. 
GLONASS, the  Russ ian  sa te l l i te 
navigation system, reportedly produced 
corrupted information for almost 12 
hours. Readings from the General 
Lighthouse Authorities of UK and 
Ireland’s (GLA) GLONASS receiver in 
Harwich, UK, show location errors of 
up to 55 kilometres off the UK coastline 
during the GLONASS outage in April.

With such reliance on GNSS, the 
potential implications of such failures 
are severe, increasing the chances of 
collisions, groundings, environmental 
pollution and loss of cargo and indeed, 
lives. Never is this more the case than 

in port  approach. Shal low waters , 
obstacles, heavy traffic and the need 
for manoeuvring make ports the most 
hazardous areas for vessels.

ELoran: the most viable backup
The only way to protect against these 
risks becoming reality is to implement 
a back up to GNSS systems that is 
independent and can seamlessly take 
over when GNSS fails. A range of 
viable back-up systems are currently 
available or being developed, including 
inertial navigation, Loran based radio 
navigation, DGPS beacon ranging mode, 
e-Pelorus and location by ships’ radar 
from identification of coastal features. Of 
the candidate systems, radio navigation 
techniques are currently the most capable, 
technological ly mature and widely 
available. Systems based on existing 
Loran radio technology is currently being 
developed in several countries in Europe 
and around the world. Enhanced Loran 
(or eLoran) is currently being rolled out 
by the GLAs.  

A formal business case compiled by 
the GLAs to UK Treasury standards has 
demonstrated eLoran to be the most 
economical maritime solution for the 
UK and Ireland, with a benefit-to-cost 
ratio exceeding 2:1 over the next decade. 
As the infrastructure already exists, 
ongoing operation costs are modest, 
particularly in comparison to the cost 
it takes to build, launch and operate a 
satellite.

And there are other benefits too. 
Because eLoran based systems have 
powerful transmitters based on land, they 
are much closer to users than distant 
GNSS satellites and have 10,000 times 
the signal strength of GNSS at the 
receiver, making the radio signals far less 

susceptible to jamming and interference.  

Rotterdam and eDLoran
Nederlands Loodswezen, the Dutch Pilots’ 
Association, has recently announced that 
it is also developing a radio based system 
with the Dutch company Reelektronika 
BV to backup GNSS in the Rotterdam 
Port area, ensuring nautical safety and 
smooth traffic flow. As with the UK’s 
eLoran system, this system, cal led 
Enhanced Differential Loran (eDLoran) 
uses radio signals transmitted from 
England, France and Germany. Both 
systems ensure that satellite navigation 
signals are constantly cross-checked 
against a high-precision aid that is 
independent of GNSS and will take over 
automatically if GNSS is disturbed. 

The Port of Rotterdam is the busiest 
port in Europe, with about 32,000 ships 
visiting the port annually. Most of these 
vessels must have a pilot on board when 
entering and leaving the port, but extra-
deep draught vessels (with a draught 
exceeding 17.4 metres) transiting the 50 
kilometres long Euro and Maas channel 
towards Rotterdam have additional 
requirements. Without GNSS, deep 
draught vessels cannot enter the deep 
water channels towards Rotterdam 
because of the required HANAS (Port 
Approach Systems) position accuracy 
specification by the Dutch government. 
These ships are an important part of 
trade and the economy of North West 
Europe. A loss of GNSS would cause 
this particular type of traffic to come to 
a standstill, with widespread economic 
ramifications.

eDLoran has been demonstrated 
to determine ships’ locations with an 
accuracy of better than five metres both 
at sea and in the Rotterdam Europort 
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The port of rotterdam, the Netherlands. 
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harbour area, meeting the HANAS 
specification. Use of eDLoran on these 
vessels would prevent any disruption and 
ensure the continuation of efficient and 
safe shipping, even in the instance of 
GNSS disruption or failure. 

Loodswezen have completed the test 
phase of eDLoran after one and a half 
years of testing and developing, and have a 
working prototype of the system and receiver. 
The next step is to finalise the integration of 
the GPS and eDLoran presentation software 
into one system. Rotterdam is not the only 
port in the Netherlands looking at eDLoran, 
with Amsterdam, Flushing, and Eemshaven 
Pilots are showing great interest in a backup 
navigation like eDLoran. In the future, 
eDLoran could operate along the entire 
Dutch coast. 

Progress further afield
Rotterdam’s eDLoran system is just the 
latest in European radio based navigation 
developments. In the UK eLoran, which 
is fully interoperable with eDLoran, is 
currently being rolled out across the UK 
coastline.

Seven eLoran reference stations are 
being installed at major ports along the 
south and east coast of the UK to assure 
navigational accuracy, integrity, availability 
and continuity of service for harbour 
entrance and port approach, even if GNSS 
signal is lost. 

The rollout, led by the GLAs, will 
replace the equipment in two existing 
prototype reference stations at Dover 
and Harwich and five new stations 
will be deployed at Sheerness for the 
Thames and its approaches, Humber, 
Middlesbrough, Firth of Forth and 
Aberdeen. The Dover Strait area, the site 
of the world’s busiest shipping lane, was 
the first in the world to achieve initial 
operational capability (IOC) for shipping 
companies operating both passenger 
and cargo services. IOC of all the other 
stations is expected later in 2014 and full 
operational capability covering all major 
UK and Irish ports is expected by 2019.

Further afield, other countries are 
also looking into radio based navigation 
systems as backup solutions to GNSS. 
Russia is collaborating with the UK in 
exploring the upgrade of its Chayka 

system to eChayka, which wil l  be 
interoperable with eLoran. This enhanced 
system will be capable of providing 
resilient PNT for Arctic shipping routes 
from the Far East. 

South Korea is also pursuing its 
own rollout of new transmitters and 
differential eLoran stations, due for 
completion in 2015/16. South Korea 
has experienced the dangers of GNSS 
vulnerability first-hand, having fallen 
victim to prolonged GPS jamming 
attacks by North Korea in the past.

Developments of LORAN based 
navigation systems like this, across the 
globe, indicate that long range radio 
navigation is becoming the foundation for 
global maritime resilient PNT efforts.

International cooperation required
All of these developments are a step in 
the right direction towards reducing 
overreliance on GNSS and establishing 
resilient PNT. However, in order to 
truly cement safe and efficient marine 
navigation, large scale international 
cooperation is needed, both to retain the 
existing Loran infrastructure on which 
these new systems are based, and to 
roll out complementary backup systems 
around the world.

Existing LORAN infrastructure is 
currently under threat across Europe. A 
decision is to be taken shortly in France as 
to whether to close down its two existing 
LORAN transmitters. Such a decision 
would be damaging to the options for 
resilient GNSS backup in North West 
Europe in the near future, and would 
be economically unsound. Dismantling 
the stations is likely to cost more than 
maintaining them, and preserving the 
option for future LORAN signals could 
help lead to significant cost savings 
through safer and more efficient shipping, 
with more cost-effective aids to navigation. 

In contrast, the US Congress has 
recently approved legislation which will 
stop the dismantling of its existing Loran 
infrastructure and which also gives legal 
authority for public and private entities to 
build eLoran systems. This approach in the 
US may have applicability for some parts 
of Europe, but would be viable only if the 
existing infrastructure is preserved.

Work is also required to ensure that any 
backup systems developed are globally 
interoperable with GNSS and with each 
other. Ships by nature travel long distances 
and having a backup system off just one 
coast (and not another) can have only 
limited benefits. Each country will have 
its own requirements and limitations for 
backup systems, but by consulting with 
each other at this early stage, we can 
ensure that backup systems are developed 
to be complementary and that ships can be 
protected from berth to berth.

“enhanced Loran (or eLoran) is currently being rolled out by the gLas.” 
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