sonar pulse drops
into the depths of
the Thames.
It strikes the river
bed, bouncing
invisible
shockwaves off
the submarine
landscape.
More pulses rain down nearby.
They hit watery peaks and troughs,
submerged timbers, and the
occasional wrecked ship.
Fourteen metres above, survey
vessel Verifier hears the echoes from
these collisions in the darkness and
uses them to paint a detailed picture
of the world below.
Port of London Authority
hydrographic surveyor Jim Powell,
who’s sitting in front of a bank of
computer screens in the wheelhouse,
watches the river bed unfold in a
swathe of colour on the screens
before him.
“For each sonar ‘ping’ we fire, we
get 101 echo readings back,” he says.
“It means we can survey a stretch of
water in a matter of minutes where
once it would have taken hours or
even days.
“We can see the bed in 3D on our
screens and the Verifier’s motion
sensor compensates for the boat’s
movement, so we get extremely
accurate depth readings.
“It’s crucial we keep an eye on the
river floor because it’s always
changing. The tides and river
currents move huge amounts of
sediment on a daily basis – they
can make shoals and mud banks
grow, or channels shrink.
“If we took our eye off the ball,
parts of the river would quickly
become a hazard to navigation.”
Around 100 million tonnes of

water flows out of the Thames in a
single ebb tide, carrying more than
8,000 tonnes of mud and sediment.
It rolls through creeks, twists into
treacherous eddies, scours and
undermines bridges, and pummels
dock walls.
It can strand 50,000 tonne
container carriers, drag ships at
anchor, and shunt pleasure boats.
“Tracking tides, understanding the
way water moves, and mapping the
changing river are crucial for the
safety of seafarers and boaters,” says
deputy port hydrographer John
Dillon-Leetch.
“The Port of London itself, a
commercial operation that

John Dillon-Leetch

contributes £3.4 billion to the
economy, couldn’t function if its
sugar ships, commuter craft and
ferries were left floundering in
uncharted shoals, silted berths and
shifting sands.”
Responsibility for staying on top
of the changing river falls to the
port’s hydrographic service, 14
specialist surveyors and boat
handlers.
They not only predict and measure
tides and flows, and chart 400
square miles of sea and river, but
they also warn mariners of new
obstructions pushed into their paths
by the water; scan dock walls for

Sonar image of the Mi Amigo, the Radio Caroline vessel which sank in the Thames Estuary
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wear and tear; and guide the
dredging crews who are sent
in to clear sediment left by
the river.
Their specialist skills and
cutting-edge technology put
them in a prime position to
tackle man-made problems as
well: they help the port’s
salvage crews and divers to
recover sunken craft; they
hunt down historic wrecks;
and they model the impact
proposed construction work
will have on the river’s flow
and behaviour.
In fact, the hydro team has
become so skilled that its
services are even hired out to
other ports and harbour
authorities.
“The team can work
wherever there’s water,” says
Rob Spicer, first mate aboard
Verifier. “We spend a lot of
time in some of the most
difficult areas of the Thames
and we know what parts of
the river are dangerous to
navigate – because we’ve been
there and done it.”
Verifier is the largest of the
port’s three survey vessels. At
21 metres with a draught of

Sidescan sonar

1.8 metres, it plies the lower
Thames and North Sea
approaches.
Catamaran Yantlet is 15
metres and draws just under
a metre, giving it scope to
work further upriver.
And this month, a new 7.9
metre catamaran, Galloper, is
due to go into service. It will
be deployed in shallow waters
either at the top of the port at
Teddington, or in creeks and
shoals downstream.
Aboard the Verifier, skipper
Peter Durkin is bringing the
boat about for a second pass
over the mud bank Jim’s

surveying. The first drops of rain crackle
against its windows, and gulls wheel in
its wake.
“We’re out in most weathers,” he says.
“We make a judgement on a day-by-day
basis based on wind direction and
speed, wave height, and sea swell.
“Easterly winds come from the sea
and tend to be the most disruptive –
there’s nowhere to hide from them.
But strong winds coming from other
directions can be weaker in the shelter
or ‘lee’ of the land.
“The types of job we do are also suited
to varying degrees of weather. If we’re
surveying for charts, we need good
conditions for 100 per cent sonar
coverage – if we’re looking for an
object, the weather doesn’t have to be
as good.”
Although the hydrographic service
was launched to support the port’s
commercial operations, thousands of
recreational river users rely on its work.
Yachtsmen who use Admiralty charts
of the Thames, and anglers who check
tide tables before setting out, are all
being guided by the team’s expertise.
“River users put great faith in the
quality and accuracy of their charts and
tidal information,” says the port’s
hydrographer John Pinder. “We’re
determined to ensure their trust is
never misplaced.”
Sampling the river bed
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Surveys
The hydro team carries out a range of surveys.
Main surveys cover the river from bank to bank, taking in a
2.5 kilometre stretch. They’re carried out, on average, every
eight years.
Periodic surveys are carried out every three, six or 12 months
in shoals and channels that change frequently.
Berth surveys, at wharfs and terminals along the river, keep the
shipping industry and pilots aware of critical depths for
docking a vessel.

Tides
Hydrographers can predict tidal heights and times by
calculating the sun and moon's gravitational influences on
the sea.
But prevailing weather conditions also have a major impact.
So, in addition to providing yearly predictions in the form of
tide tables, the hydrographic service also maintains and
monitors 14 tide gauges stretching from Richmond to WaltonOn-The-Naze.
These feed live information into the Port Control Centre which
is then posted on-line and broadcast on VHF radio.

Sonar
Sonar equipment maps the river’s depth by measuring the
amount of time it takes a pulse of sound or ‘ping’ to hit the
bottom and bounce back. Traditional sonar can only read one
echo from each pulse it sends out. But today’s multibeam
echo sounders have transformed the accuracy and speed of
seabed surveying.
The port has low resolution systems that get 101 echo
readings for each pulse they fire, and a high resolution
system that gets 240 responses for every ‘ping’.
This year, the hydrographic service is taking delivery of
a system that gets 512 readings from each pulse.
The port also has a sidescan sonar – a torpedo-like
device that’s towed behind survey vessels. It’s quick to deploy
and ideal for tracking submerged objects, but not as accurate
for chart work as the multibeam echo sounders.

