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A study of the River Walbrook through
Roman London
Tony Taylor

In 1985 archaeologists from what is
now Museum of London Archaeology
were able to carry out research trenches
at the commencement of the Broadgate
development on the Broad Street
Station goods yard site.1 The intention
was to try to prove the location and
cross-section of the valley of the River
Walbrook. The first involved a 25m
long excavation which cut through the
western half of the Walbrook valley.
Later in the project a second trench was
excavated further south and this proved
the eastern half of the Walbrook valley.
I had personal knowledge of these
excavations and was reminded of them
more recently whilst examining the
archives and records produced by
Grimes for the Temple of Mithras
excavations.2

I realised the complex Roman
archaeology in the section through the
Walbrook at that location may well
prove useful in linking the stream levels
during the various Roman periods with
those discovered under Broadgate.
Ideally, a hydraulic gradient could be
inferred such that levels of the
Walbrook at different periods would be
determined and also interpolated at
intermediate locations. In effect this
would produce a 4-dimensional model
for archaeologists of the main Walbrook
stream covering the period of the
Roman occupation.

An application to CoLAT for funding
support for the detailed research for the
model was successful; this article
summarises the results of our research.
The primary aim was to show how with
hydrological modelling similar periods
can be linked with a hydraulic gradient
related to the stream bed. In recent
years the Drapers Gardens project3 has
uncovered numerous revetted timber
channels associated with the Walbrook
valley. A parallel research project is
being undertaken with Pre-Construct
Archaeology (PCA) into the relationship
between these revetted timber channels

and the Walbrook and some provisional
observations will be made in this
article.

The Walbrook as a ‘lost river’
presents various problems to any
research, in that the river has no
historical records other than some
literary references of which John Stow is
apparently the earliest, writing in
1598.4 The topographical features such
as ward boundaries are generally
related to man-made channels which
are well above and often some distance
from the original stream. The
archaeological record is complicated in
that so many streams and channels
have been found that linking to what
constitutes the primary stream is often

confused. In order to better understand
the Walbrook it was therefore necessary
to try to re-establish it in its natural form
prior to the Roman occupation, by
researching the likely extent of the
catchment area (Fig. 1). This outline of
the catchment has been produced from
ground spot levels on Victorian maps
establishing the divide between the
Walbrook and the adjoining rivers:
Fleet to the west, the Hackney River to
the north which flows into the river Lea,
and the Black Ditch to the east. The
Walbrook itself can be seen to have a
source somewhere in the Islington area
which is close to the divide between
the Walbrook catchment and the Fleet.
From this research, the Walbrook

Fig. 1: the course of the principal Walbrook stream and its catchment area
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provisionally has a catchment area
stretching from Islington to Hackney of
about 5 km²; along the length of the
river there is a fall in height of about
35m, and the length of the main river
stream is about 4 km. This equates to an
average gradient of about 1 in 115, with
a steeper gradient near the source in
Islington and near the Thames
confluence. Taking a view of the likely
climate around the Roman period
which is believed to have been warm
and wet until about AD 250,5 an annual
average rainfall, a little higher than
today, of 30 inches was assumed with
run-off, related to open countryside,
entering the Walbrook stream
equivalent to about 9.6 inches per
annum.6 From this volume of water,
average stream flows can be
determined to compare with the
archaeological record of the Walbrook
stream and the hydraulic gradients
arising from the model. For example we
can calculate an average daily flow to
be around 3500 cubic metres, that is
0.05m³ per second. Storm flows of
varying intensities would have occurred
with a potential maximum of over 30m³
per second. The cross-section areas are
based on assumed flows of 5m³ per
second relating to somewhat heavy rain

over a period of a few hours. The
sectional areas are calculated using an
empirical method for open channel
flow7 at each site. This method uses the
river bed condition, i.e. roughness, and
local gradient obtained from the
longitudinal profile to calculate the
average water velocity and hence area
of the stream. A number of iterations of
the calculation are required to obtain
convergence on the required flow of
5m3 per sec. From this, based on the
archaeological cross-section, the depth
of water and stream surface can be
obtained. The dry weather flow reduces
to a trickle, about 0.015 m³ per second,
where it is fed solely by ground water
ingress. Throughout this research I have
concentrated on the main stream of the
Walbrook and more needs to be done
to establish the tributaries and in
particular the western tributary.

Some secondary aims of the project
have been to review the geological data
and to be aware of rising sea levels,
isostatic readjustment of SE England and
under-drainage of London Clay which
affect the relationship with the Thames,
its tides impinging on the Walbrook and
what we now perceive to be ‘Roman
levels’. The more accurate levels of the
Walbrook arising from the model
enable relationships to be examined
between man-made channels, the
culverts through the Roman wall and
the flooding taking place within the
Walbrook valley. From this it is hoped
to draw some conclusions as to Roman
water management within the
Walbrook valley.

The map in Fig. 2 indicates the
course of the Walbrook from the
Broadgate area down to the Thames
and the location of the primary
archaeological sections used in this
research. The plan encompasses the
lower, middle and upper Walbrook
within and just beyond the city
boundary. The location of any tributary
should be regarded as notional and did
not form part of this research. What is
interesting is the altitude of the local
hills, and in Fig. 1 we can see a modern
15m aOD contour showing how the
Walbrook pierced between and created
the two separate hills discussed below.

In Fig. 3 can be seen the cross-
section drawn through the Walbrook at
the Broadgate trench with the archive
drawing as a background showing a

build up of stream deposits from early
Roman through to the medieval. The
coloured bands indicating the initial
levels of the stream prior to the Roman
occupation and the build-up of filling
until the construction of the Roman
wall around AD 180. After this date
there is substantial build-up of alluvial
deposits and peat with the estimated
levels indicated around AD 350. At this
location we can calculate provisional
areas of the stream itself and its flow
rate as well as the local gradient.
Similarly, at the same location we can
estimate the condition in severe rain
with much higher flow rates and much
wider stream channels. As the
archaeological excavation found only
the west bank, the river bed has been
calculated as mirrored about the centre
line in the section, to coincide with a
raised bank on the eastern flank found
in a single pit. The width between the
Roman brickearth banks here appears
to be around 40m. In this period the
river is evidently subject to extensive
flooding and may well have changed
course within the overall constraints of
the valley.

Further downstream, at the location
of the Temple of Mithras in
Bucklersbury, the section in Fig. 4
shows the build-up of deposits that
would have occurred during the early
Roman period prior to the construction
of the Roman wall. Further bands of
deposits are shown up until around AD
350, before and after the construction
of the temple. It was constructed at a
date of  AD 240; the section indicates
the extensive filling and controlling
revetments within the valley. Again we
can look at low flow conditions and
severe rain conditions with the stream
area and the flow rates associated with
those conditions. It is evident that the
effect of the filling during the Roman
occupation at this location was to raise
the Walbrook some 3.5m above its
original level and displace it eastwards
in each phase with revetments in the
early period to control the width. It
should be noted as well that in the early
Roman period the height of the river
tides8 were such that at Thames high
water (  1.5m aOD in the 1st century)9

the tide was reaching up as far as the
Bank area. In the earliest preserved west
bank revetment of late 1st/early 2nd
century, the top level of the timber

Fig. 2: the course of the Walbrook through the
City showing the transects across it at
Broadgate and Bucklersbury House and other
sites mentioned in the text
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would have been at around 3m aOD.
This level equates closely to the river
tides rising the 200m up the Walbrook
stream and allowing some freeboard to
the stream surface. From the middle of
the 2nd century the effect of filling and
reducing high tide levels would have
meant the tidal effect had minimal
impact at this location.

From the analysis of the cross
sections I have constructed a model of
the Walbrook in longitudinal profile. In
Fig. 5 a profile of the upper to lower
Walbrook10 is shown extending from
the Broadgate trench through to
Drapers Gardens, with intermediate
points highlighted as the Eldon Street
ditch and the future Roman wall. The
section of the upper and part of the
middle11 Walbrook profile indicates the
underlying geology of London Clay
with terrace gravels occurring in greater
thickness in the north of the river valley
with fluvial deposits forming the stream
bed. Further south, close to Drapers
Gardens, the terrace gravel has been
eroded by the river. Superimposed on
the geology are depths of Roman fill
impacting on the stream bed and raising
it by over 1m by the latter half of the
2nd century. The parallel research on

the revetted channels within the
Drapers Gardens site indicates the
earliest channels at the beginning of the
2nd-century channel have possibly
higher water levels than the adjacent
stream. This will partly be due to the
water being taken off at a higher level
upstream and even possibly raised
further by a weir feeding into the
channels or leats. Further work is being
carried out to determine the
relationship of these levels with filled
levels of the stream at a similar period.
Unsurprisingly, more evidence from
sites above the stream would be very
helpful; the Drapers site was located
only on the shoulder of the river so no
river bed was identified.

The figure also shows the Walbrook
arched culverts through the wall
defined in the RCHM. The level of the
lower culvert is noted in Roach Smith’s
1841 records measured from street
level. If the interpretation of the level
shown is correct it would mean the
culvert preceded the wall construction
by a considerable period, perhaps being
constructed by the end of the 1st
century. Due to this anomaly, I have
carried out further investigation of
original documents and sewer records

and have concluded that Roach Smith’s
account contains an error in defining
the depth from street level to ‘the
extrados of the arch’ rather than invert.
Correcting this error would raise the
culvert by 5 ft to the level of the higher
culvert described in the original sewer
records and generally equate with other
records of that period.

The profile of the Lower and Middle
Walbrook between the Bank area and
the Thames  is shown on the left side of
Fig. 5. The 1st-century high tide is
indicated at 1.6m aOD and can be seen
extending to Mithras. In practice the
tidal effect line would form a gradient
with the Walbrook stream and probably
reach a point north of the Bucklersbury
site in the bank area. A change in
gradient is indicated at Mithras but this
depends on the levels of fill towards the
Thames, where the archaeological
evidence is somewhat indeterminate at
present. The Walbrook had originally
cut a valley through the higher ground
creating Ludgate Hill and Cornhill. That
erosion process may well have been
incomplete and effectively curtailed by
the impact of the Roman development.

In Fig. 5 the profile of the upper
Walbrook shows the situation

Fig. 3: the transect across the western part of the River Walbrook at Broadgate

Fig. 4: the transect across the Walbrook at Bucklersbury House
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developing over the 170 years or so
after the wall had been constructed.
The city wall construction was
accompanied by further dumping, such
that the discharge of the Walbrook was
arranged through an  arched culvert,
13m or more long, built into a ragstone
plinth, 3.6m wide by 1.5m high, the
base of which appears to be close to
the general foundation of the wall. The
culvert is noted at about 1.1m high and
0.91m wide, indicating the discharge of
the Walbrook would be severely
restricted to close to 1m³ per second in
times of high river flows. This restriction
would  create a build-up of water
behind the wall, which would
effectively act as a controlling dam.
Peat deposits now appear in the
extramural Walbrook due to the
restriction of flow caused by the city
wall (see Fig. 3). Over the final two
centuries of Roman occupation peat
thicknesses of around 0.25m could
have been deposited beyond the wall,
with additional thicknesses of later
dumping and silting. Floodwaters are
now reduced if not eliminated from the
Roman city. However the relationship
of the city ditch with the Walbrook
valley remains a mystery and further
research has yet to be undertaken. The

ditch itself could act as a flood relief
channel diverting flood water east
around the city perimeter.

In Fig. 5 the later profile of the
lower Walbrook is illustrated. Here the
lifting of the Walbrook has continued
from dumping and raising of
embankments as indicated in Fig. 2.
Around the Temple of Mithras
significant dumping is recorded just
before the temple is constructed. The
apsidal end begins to slump into the
Walbrook during construction. The
Walbrook appears to be close to the
level of the floor of the Temple, creating
unstable waterlogged ground.

The temple construction is then
closely followed by more dumping,
raising levels by several metres. The
relationship of this dumping to other
sites along the Walbrook is not
understood from information currently
at hand. However the result is a
reduction in gradient of the river north
of Mithras and a steepening fall into the
Thames. This has led to a reduced tidal
inlet for the Walbrook, and influenced
advancing riverside structures out into
the Thames, with the construction of
successive river frontages and wharves
also accelerated by the reducing tide
levels. That is until the tides begin to

rise again later in the Roman
occupation. As was mentioned earlier
the separate research of the revetted
channels through Drapers Gardens
being carried out with PCA will throw
further light on the relationship between
these channels and the Walbrook
stream, and so we will need to review
the findings of that research later this
year. Similarly, as new sites or data
come to light the model can be
updated. In the meantime the model is
available to all archaeologists with
interests in the Walbrook.

It is suggested that further research
can be carried out on the Western
tributaries of the Walbrook, the
relationship with the Thames and the
various potential sources as part of a
separate research project following this
one. What we hope we have
established is a useful tool for
archaeologists to relate the levels and
locations of the Walbrook at specific
periods of time within the Roman
occupation.
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Fig. 5: the reconstructed gradient profile of the River Walbrook in the Roman period
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Saxon Southwark
I would like to respond to the points
Bruce Watson makes in his letter1 about
my article on Saxon Southwark.2 What
Bruce said about Temple Bar is quite
right and also applies to Holborn Bar,
but is irrelevant to Southwark Bar
because, as I said in my article, it does
not mark any boundary; to do that it
would have to be either at the Elephant
or at St Thomas Watering. It marks a
disjunction in Saxo-Norman Southwark
in that Southwark beyond the Bar was
regarded as distinct from the rest of
Southwark, and the most obvious
reason for this would be the presence of
defences there; there is a parallel here
with the City for areas within the
liberties but outside the defences could
be described in the same way, for
example ‘beyond Cripplegate’.

While there are many ditches in
Southwark, particularly connected to
the tidal mills, the ones I based my
article on are distinctive because of the
way they are described (the ditch of the
vill of Southwark, the ditch which goes
all round Southwark, the ditch made in

the time of war) which sets them apart
from ordinary ditches. The ditches
‘made in the time of war’ cannot relate
to the Montfortian revolt because the
documents that mention them are
earlier than the 1260s; although, like
most 13th-century deeds, they are
undated, they belong to the period of
the foundation of the Hospital of St
Thomas’ in the years immediately after
1212. The ‘defences’ of Southwark
which were demolished in 1266, are
probably the temporary defences built
by the King in 1263 at the south end of
London Bridge;3 this involved building
a tower ( ), and there are
references to a ditch or bank outside the
brattice and possibly a foundation. The
defences demolished in 1266 were
described as ‘all the fortifications, the
barbican and the covered way which
had been made around Southwark’.4 A
Barbican is a fortification in front of a
gate, but what the covered way was I
do not know, though the
refers to one in connection with the
Tower, and clearly this fits with the
royal works of 1263 rather than a

circuit round the whole of the borough
of Southwark.

I am not sure what ‘landscape
feature’ Bruce had in mind which was
produced by the Guy’s Channel, but if
it was the Maze Pond, there is a plan
which was in the City of London
Record Office (now presumably at the
LMA), which shows that this was a post-
medieval construct connected to the
water works for Battle Mills and flowed
eastwards not northwards as Guy’s
Channel did.

The Bedale Street ditch is a puzzle
and I do not have an explanation for it,
but it is difficult to see how it could join
up with the stretch of ditch found at
Montague Close in 1979; this was
trending east-west, but to join up with
the Bedale Street ditch it would need to
run north-south. Further, if it was the
defences of the burgh it would have to
continue across Borough High Street
and, had it done so, it would have been
found in the excavations there for the
Jubilee Line Extension.

Graham Dawson
Orpington, Kent
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