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Introduction 
 
This report has been prepared as part of the Hereford Urban Archaeological 
Strategy project, on behalf of Herefordshire Council, grant-aided by English 
Heritage as part of the national Urban Archaeological Strategy programme. 
The deposit model work reported here was undertaken as a final stage of the 
Urban Archaeological Database (UAD) and contributes to the second, 
assessment, stage of the overall UAS project. The need for a characterisation 
and quantification of the below-ground archaeological resource was identified 
in the June 2006 Updated Project Design for the Hereford UAD.  
 
It is, in summary, an initial assessment of the City of Hereford as an 
archaeological site. Its primary aim has been to document and map the 
presence, depth and character of stratified archaeological deposits underlying 
the city and the historic suburbs. Its primary source materials are the 
archaeological event records compiled for the UAD. For this purpose, the 
UAD records were designed with fields to capture deposit type (i.e. dry or wet) 
and depth of deposit.  
 
 
Methodology 
 
The original objective of the deposit modelling exercise was to produce a 
wholly electronic three-dimensional deposit model based on two surfaces: the 
present ground surface, captured as a digital terrain model; and the surface of 
the underlying natural subsoil, represented by a digital terrain model 
extrapolated from points (archaeological events) at which the altitude of the 
natural subsoil had been recorded. In the event, the nature of the available 
data necessitated a number of changes in approach, and in the character of 
the final product.  
 
 
The present city-centre ground surface 
 
Previous experience in the compilation of a UAD for the City of Worcester 
suggested that levelling information for Hereford city centre would be 
available in the form of a dense network of levelled points along the city 
streets arising from the practice (by Severn Trent Water) of providing reduced 
Ordnance Datum levels for every water main inspection cover. In the event, 



this was found not to be the case, the local undertaking (Welsh Water) not 
following this practice. Extensive enquiries within Herefordshire Council 
established that there was no existing comprehensive source of levelling 
information. Nor had there ever been a contour survey specifically generated 
for archaeological purposes, as had been done in Shrewsbury in the 1980s. 
 
A detailed digital terrain model was however extant for Hereford in the form of 
LiDAR data collected by the Environment Agency. Moreover, this was 
available in a form in which building and vegetation cover had been digitally 
removed to produce a ‘bare earth’ DTM. The data was acquired in November 
2009 by the GIS Team of Herefordshire Council I.T. Services, and covers four 
square kilometres, representing the walled city and its immediate environs. 
The data was initially manipulated by the GIS Team using Vertical Mapper 
software. However, it was found that, imported into MapInfo, the data could be 
more than adequately viewed via an existing 3D mapping function.  
 
 
The buried natural surface 
 
The feasibility of creating a DTM for the underlying natural subsoil surface 
using UAD event records was thoroughly investigated. However, out of a total 
of 382 event records for Hereford civil parish (including the modern suburbs 
but overwhelmingly the ancient city centre), only 25 records contained 
sufficient data for the purpose, even after a targeted search of archaeological 
contractors’ archives. The records were extracted from the UAD in Excel 
spreadsheet format before being imported into MapInfo. The limited 
distribution of the events when mapped immediately confirmed initial fears 
that the distribution of deposit-depth data is currently too limited to construct a 
digital DTM for the natural surface below the city. 
 

 
Fig. 1 Distribution map of events yielding usable deposit-depth data down to the 
natural surface in central Hereford (copyright Geomatics Team, Environment Agency, 
2010) 



Specifically, the events with usable deposit-depth data cluster in two areas: 
along East Street in the city centre behind the Anglo-Saxon rampart, and 
outside the walls within the ESG regeneration area on the east side of 
Widemarsh Street. Each cluster has its problems. The East Street group is 
disposed west-east offering a transect along the spine of the city site – an 
eastwards projecting peninsula – rather than across it; furthermore deposit 
depths appear to be increased by their proximity to the back of the rampart 
and cannot reliably be extrapolated across other areas. The problem with the 
Widemarsh Street group is that it forms a discrete cluster of results that again 
cannot be reliably extrapolated. Since the deposit data table was prepared 
more information has been generated from the present Cattle market site in 
the ESG area to the west of Widemarsh Street: while this improves the 
prospect for better deposit-modelling across the ESG area it does not help 
greatly with the city centre. 
 
Elsewhere within the walls there are significant gaps in the data either 
because of a lack of interventions/events, a lack of interventions penetrating 
to the natural subsoil, or interventions published or reported without O.D. 
levels or sectional information. Crucial areas lacking interventions, or 
sufficiently deep interventions, include the Cathedral Close, the Church Street 
area north of the Close and Castle Street to its east. In summary, even if 
every intervention penetrating to the natural was fully reported with O. D. 
levels and sectional information it would still not be possible at present to 
compile a city-wide natural surface DTM. Nevertheless, the relevant tables 
have now been set up into which future data can readily be input.  
 
 
Towards a general deposit model 
 
Despite the disappointing paucity of usable deposit-depth data it is 
nevertheless possible to comment in general terms on the presence, absence 
and character of archaeological deposits across the city, and on deposit 
formation processes at a macro level. In part such a commentary derives from 
the limited event-based data now available, in part it derives from new insights 
from the bare-earth LiDAR model. 
 
The LiDAR image of Hereford in its setting (fig.2 below) graphically illustrates 
the relationship between the city site and its surrounding floodplain: that of the 
River Wye to the south and of the Eign Brook/Widemarsh Brook to the north 
and east. The confluence of the Wye and the Eign Brook lies to the south-east 
just beyond the image. Floodplain areas are rendered in blue, low land above 
flood level in green. The treatment of the floodplain edge varies significantly. 
Along the north bank of the Wye within the city, heavy terracing is evident (1) 
between Bridge Street and the King’s Ditch and (2) below the cathedral Close 
and the Bishop’s Palace (see fig.4 key location plan for locations). The castle 
site east of the Close has two components: the hole left by the reduction of 
levels when the motte was quarried away in the 18th century and, to its east, 
the greatly elevated embanked perimeter of Castle Green, the former bailey. 
South-east of the city the ground level reduces gradually down to the 
floodplain meadows at the Wye/Eign Brook confluence but the low-ground – 



floodplain boundary has been artificially enhanced by the Bartonsham Row 
Ditch, an undated linear earthwork extending in a straight line running WSW-
ENE from the Wye to the bottom of the Eign Brook. 
 

 
Fig. 2 LiDAR image of Hereford from the south showing its general setting and 
relationship to the surrounding floodplain Copyright: Geomatics Team, Environment 
Agency, 2010 
 
 
The impact of human settlement on the Eign Brook floodplain – the Wide 
Marsh – is also very evident from the LiDAR images. Fig.3 covers the area 
between Widemarsh Street and Commercial Road, the medieval arterial 
roads heading north and north-east out of the city across the Wide Marsh. 
Widemarsh Street appears as a raised corridor of deposit snaking northwards 
across the floodplain, elevated above the unreclaimed meadow on its east 
side. Commercial Road in contrast (bottom of image) appears as a hollow-
way, cutting into the city-centre gravel peninsula and evident as an extension 
of the floodplain almost reaching to the arc of the city wall (bottom left corner 
of image). The raised platform of deposit mid-way between Widemarsh Street 
and Commercial Road (immediately below/right of the Police Dog Training 
Ground) represents the reclamation of the mid-19th-century Canal Terminus, 
now the Barr’s Court Trading Estate.  
 



 
Fig. 3 LiDAR image of the Wide Marsh looking from the city NE towards Ayleston Hill 
(rising ground on right). Widemarsh Street runs centre-left to top left, Commercial 
Road bottom left to bottom right. The railway cuts into the rising ground at the foot of 
Ayleston Hill. The dark blue depression top/centre left is the unreclaimed floodplain of 
the Police Dog Training Ground. Copyright: Geomatics Team, Environment Agency, 2010 
 
 
The historic core  
 
The historic core of Hereford – the walled city – appears as a LiDAR image in 
fig.4. The most immediate impression is that of the elevated ground of the 
eastwards-projecting peninsula quite strongly defined by the great arc of the 
city wall but cut into on all sides by a number of defiles or linear depressions. 
Two on the south (river side) are particularly apparent. The first of these is the 
King’s Ditch, a short but deep stream valley containing a sedimentary 
sequence commencing in the Bronze Age; this is referred to further below. 
The second – already mentioned – is the rectangular cut at the west end of 
Castle Green resulting from the quarrying away of the motte. The remaining 
cuts into the natural peninsula arise from the ancient arterial road pattern, 
clockwise: Widemarsh Street (north), Commercial Street (medieval Bye 
Street, north-east) and St Owen Street (east). Each evidently produced a 
hollow-way effect on the gradients of the gravel peninsula, traffic cutting into 
the underlying gravel. The difference between Widemarsh Street and 
Commercial Road/Bye Street is notable. On Bye Street (heading NE towards 
Worcester), settlement was limited to a short suburb confined to the higher 
flood-free ground but the erosive effect of traffic created a hollow-way whose 
reduced level is evident as a linear extension of the floodplain. Widemarsh 
Street (heading north towards Leominster and Shrewsbury) also created a  
 



 
Fig.4 LiDAR image of the walled city from the south  
Copyright: Geomatics Team, Environment Agency, 2010 
 
 

                   
                     KEY TO LiDAR IMAGE OF HISTORIC CORE 
                      The medieval defences: 1 Friars’ Gate; 2 Eign Gate; 3 Widemarsh Gate; 
                      4 Bye Street (Commercial Road) Gate; 5 St Owen’s Gate  
                      6 The King’s Ditch; 7 site of Cathedral; 8 castle motte (quarried away); 
                      9 Castle Green; 10 site of Wye Bridge; 11 Bridge Street terraces; 
                     12 Bishop’s Palace terraces; 13 site of High Town; x-y-z Saxon defences 
 



hollow-way effect on the peninsula; however in this case settlement extended 
beyond it, almost across the floodplain in the form of industrial tenements with 
tanning predominating amongst an intricate series of watercourses. The 
tenements show up as a corridor of raised ground, archaeologically 
represented by deposit depths of up to 2.8 metres. The impact of St Owen 
Street (heading east) on the local relief is also quite marked. It too had a 
strong hollow-way effect, particularly evident beyond the city wall (see fig.2) 
but continuing within and only ceasing on reaching High Town. The visibility of 
St Owen Street is increased by the Anglo-Saxon defences on its south side, 
giving a strong edge to the highest ground of the city site. 
 
Within the Anglo-Saxon defences the core of the city centre is a broad plateau 
at an elevation of roughly 56-57 metres AOD confined within the pre-
Conquest defences to the north and east, the castle to the south-east, the 
river to the south and the King’s Ditch to the west. The major gap in 
knowledge in this context is the absence of deep interventions throughout the 
Cathedral Close and its environs. However, the limited data presently 
available suggests that just over two metres of stratified deposit lies across 
this core area, increasing to around three metres on and to the rear of the 
defences. These figures are based on two events in the Broad Street area 
(44368 @ 2.13m and 44599 @ 2.12m) and a string of events on and behind 
the defences along East Street yielding deposit depths varying between 2.5 
and 3.2m.  
 
The ground between the pre-Conquest defences and the medieval defences – 
High Town and its environs – appears to contain a generally lesser depth of 
deposit, with figures varying between 1.05m (event 30060) and 1.95m (event 
35659) 
 
 
The historic core of Hereford also contains some substantial archaeological 
features in its relief, and these show up well in the LiDAR survey results (see 
fig. 4 key for locations).   
 
 
The King’s Ditch 
 
This is the traditional name (imparted to King Street, which crosses it) given to 
the defile that runs from south to north roughly mid-way between the cathedral 
and the western defences. It formerly carried the parish boundary between St 
John’s (the cathedral parish) and St Nicholas’s, and it is highly probable that, 
throughout the early medieval period, it formed the boundary between the 
King’s Fee and the Bishop’s Fee. Excavation in its upper reaches, in the 
Aubrey Street area (event 30314) found 4.85m of deposit, largely 
waterlogged, the earliest sediments dating to the Bronze Age. A trench lower 
down its course on its west side, at the Bridge Street Methodist Chapel (event 
42710) found 4.57m of deposit, again waterlogged. Recent excavations on 
the Crystal Rooms site close to its junction with the Wye failed to find the 
bottom.  
 



 
Fig 5 LiDAR image of the south-west corner of the city. The straight linear scar 
running bottom centre/left to top left is the cut for the modern Greyfriars Bridge and 
the Victoria Street/A49 dual carriageway. The western defences line its right-hand 
side and confine the terracing on the west side of Bridge Street. The shallow defile 
opening towards the Wye is the King’s Ditch. The terraces below the Bishop’s Palace 
lie to its east. Copyright: Geomatics Team, Environment Agency, 2010 
 
 
The King’s Ditch is most easily apparent at ground level as a depression mid-
way along King Street, which was found to cross it on a corduroy road, a log 
belonging to the latest surface being C14 dated to the late 10th to 12th century 
(see Thomas and Boucher 2002, 24-5 for a full discussion).  
 
 
Terracing on Bridge Street 
 
The terracing evident between the plots disposed down the gradient along 
Bridge Street is at present undated, though the higher terrace accommodates 
15th-century and later buildings, so it is probably safe to assume that it was 
present in some form by the late medieval period. The terraces are confined 
on the west by the line of the city defences, but their relationship to the 
defences has never been established. It has been plausibly suggested 
(Thomas and Boucher 2002, 184-5) that one or more terraces could conceal a 
return of the pre-Conquest defences above and parallel to the river.  
 
The terracing is likely to have a distinct depositional signature, different to that 
of the flat ground of the city centre: parallel situations in Shrewsbury are 
characterised by deep deposits accumulating (if contained by retaining walls) 
on the forward edge of terraces with the removal of earlier deposits from the 



rear of terraces, if they have been cut into, rather than built out from, the 
gradient. This kind of depositional pattern has however yet to be established 
for Hereford.  
 
 
The urban fringe 
 
The LiDAR results have also shed new light on medieval activity beyond the 
limits of urban occupation by revealing floodplain field systems that were 
either poorly understood or completely unsuspected. To the south-east of the 
built-up area, in the floodplain meadows at Bartonsham, outside the 
Bartonsham Row Ditch, a series of headlands and ridges can be detected 
either side of a footpath – a lane known as the King’s Green Way – issuing 
from a gap in the Row Ditch embankment. Ridge and furrow was known in 
this area from aerial photographs but has become much clearer through the 
LiDAR imaging. 
 

 
Fig. 6 LiDAR image of the Bartonsham meadows and Row Ditch (the escarpment-
like feature centre/foreground), an undated linear earthwork standing up to 2m high. 
View looking NW towards the city. The castle earthworks are prominent in the 
background (copyright Geomatics Team, Environment Agency, 2010) 
 
 
To the south of the city, the Bishop’s Meadow is Hereford’s principal public 
open space. It is bisected by the Bishop’s Meadow Row Ditch, a linear 
earthwork suggested by recent C14 dates from organic material in its lower 
ditch fill to be part of the refortification of Hereford in 1055 by Harold 
Godwinson. Although there was no previous record of ridge and furrow in the 
area, the LiDAR survey clearly shows three systems of ridging: narrow ridging 



lying NW-SE, partly overlain by further, more sharply defined ridging lying NE-
SW, and a much fainter system of very broad ridges lying separate, close to 
the Wye, trending NE-SW.  
 

 
Fig. 7 The Bishop’s Meadow, Hereford’s principal public park, looking north. The 
raised rectangular platform centre/left is a modern swimming pool and leisure centre; 
beyond are the banks of the Bishop’s Meadow Row Ditch. Ridge and furrow can be 
seen in the foreground. (copyright Geomatics Team, Environment Agency, 2010) 
 
 
 
CONCLUSIONS 
 
While the methodology for compiling a fully digital urban archaeological 
deposit model has been successfully established, with existing deposit-depth 
data used to compile a table that will eventually form the basis for a natural-
surface digital terrain model, it is not possible at present to bring this to 
completion because of the lack of available data. The narrative account above 
of variations in deposit depth and character may well be replaceable in the 
near future as and when data from the current investigations around the 
Cathedral Close are added. 
 
To an extent the availability of the bare-earth LiDAR data offers some 
compensation for the lack of below-ground data with a completely new view of 
Hereford as an earthwork, its natural peninsula site cut by terracing on the 
edges and hollow-ways on the arterial routes, with deposit accumulations 
retained by ramparts and by a natural defile, and the surrounding floodplain 
selectively infilled by reclamation. The depositional composition and 



implications of these features will become more apparent in time as 
excavated data accumulates.  
 
Bare-earth LiDAR survey offers many advantages over traditional terrain 
survey techniques and offers a view of relief in urban areas that far exceeds 
that available via stereoscopic air photography which is, by its nature, 
unpublishable. It is strongly recommended that the application of bare-earth 
LiDAR survey is examined for other towns, particularly those where subtle or 
complex relief is likely to be significant: for example where the adaptation of 
the natural topography has played a major role in urban development, or 
where redundant defensive perimeters are being sought. 
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