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Executive Summary

Historic Environment Records (HERs) have evolved out of the systematic recording of archaeological evidence, which began in 1908 with the establishment of the Royal Commissions. The need for increasing sophistication in the management of heritage information comes particularly from the Heritage Protection Reform process, which seeks greater convergence of heritage assets and better understanding of their significance.
The development of information technology has been vital to the organisation of heritage data and some of the HERs have been pioneers in relating records to the spatial dimension through the use of Geographical Information Systems (GIS).
This study is one of 14 related projects, under the collective title of HER21, that examine the management and future direction of HERs. It specifically addresses GIS issues by:

· Reviewing the GIS data standards already in use within local authorities 

· Identifying the GIS data standards and guidance that apply to those providing data to local authorities and assessing how applicable these may be to HERs

· Identifying what guidance on use and compliance with GIS data standards might be available

Extensive consultation has been carried out with representative sector groups, HERs managers across the range of local authority types, and industry leaders in software development. This was achieved through surveys, focus groups and individual interviews and this report seeks to provide an accurate representation of the views of those consulted.
The issues relating to the use of GIS in HERs are not confined to the GIS systems and the standards they employ.  It is necessary also to consider the setup of the HERs themselves, their management and how they are related to their users for both the input and output of information. Many of these issues require standards and guidance so that HERs can be more capable of retaining expert knowledge, comparison across borders and responsive to users’ needs.
The findings of the study are that there is a wide range of practice in the management of HERs resulting from different levels of integration, resourcing and recognition within local authorities and different interpretations of purpose and standards.  This has lead to a wide range of recommendations under 19 headings, which can be taken forward in groups ordered by factors, such as sector, subject, priority and feasibility, standards and guidance.
A considerable amount of work must be done to make HERs more consistent, reliable and focused on end users in order to become an indispensible resource for information collection and sharing. 

1.
Introduction

1.1
Background

Critical to English Heritage’s commitment to Heritage Protection Reform (HPR) is the objective: 

“To help local authority members and officers develop the skills, knowledge, advice and capacity to make the most of their historic environment”

One of the means to achieve this is through the improvement of the HERs.  Typically, HERs operate at county or unitary level of local government and are managed by dedicated staff, many of whom are qualified archaeologists. In the majority of cases HERs have Geographic Information Systems (GIS) in some form: there are instances where HERs have used GIS since the early 1990s, leading the use of this technology in their local authorities. 

English Heritage, in partnership with the Institute of Historic Building Conservation (IHBC) and the Association of Local Government Archaeological Officers (ALGAO), has developed a strategy for HPR compliant HERs which is expected to continue until 2015.  The main aim of the strategy is to secure better integration of HERs into the planning system with full accessibility to those who use and operate the planning system both within and outside of local authorities. 

The systematic recording of archaeological evidence began in 1908 with the establishment of the Royal Commissions.  There are several detailed accounts of the development of HERs (David Baker, 1998: Gilman and Newman, 2007).  An increasing awareness, through the 1960s, of the destruction of archaeological sites led to the establishment of county-based Sites and Monuments Records from 1974 onwards.  Although software for SMRs was developed in the 1990s by the Royal Commission on Historic Monuments (England), (RCHME), some SMRs remained alarmingly unsophisticated.


While SMRs were orientated to archaeological data, the last two decades have seen increasing convergence of archaeology with other disciplines, such as architectural history, building conservation, landscape characterisation and biodiversity.  This led to the broadening of SMRs into HERs and 2002 saw the publication of HER Benchmarks for Good Practice (Chitty 2002).


English Heritage has promoted the development of HERs through the process of Heritage Protection Reform.  While this has not yet provided the legislation that would make HERs a statutory requirement, the importance of HERs in providing the evidence base for plan making was recognised in the publication of PPS5 and the associated Planning Practice Guide.  Significantly, this has connected HERs with mainstream planning.

HERs are now seen as a coordinated reference point for all aspects of heritage. The content of HERs, therefore, has to be very diverse in order to capture comprehensive evidence of the historic environment in its widest sense. 

Thus they may include:

· Historic landscape characterisation

· Databases of designated assets

· Locally defined heritage assets

· Historical maps

· Photographs, both historical collections and aerial surveys

· Fieldwork reports

· Management planning

· Published and unpublished works

· Planning policy documents

· Planning casework

· Interpretation and educational material

HERs do not operate in isolation and need to be considered in the context of their wider authority.  While local authorities have been developing GIS systems since the 1980s, their use within LAs/LPAs varies considerably across the country. Some authorities have a dedicated team and GIS informs decision making across the authority, from emergency planning to routes for rubbish collection. Typically, these authorities have a corporate GIS, which different departments can access and contribute to as needed. In contrast, other authorities may have a variety of different systems in use by different departments, with duplication of datasets due to issues of compatibility. The member of staff responsible for GIS may also have other functions including wider IT or data management responsibilities.

1.2
The study

Historic Environment Records (HERs) present a valuable and considerable resource but the collection and maintenance of such a resource comes at a price and the value is only realised if the information they contain is:

· consistent
· easily accessible to a range of users;

· current  and accurate
· and the different data sets and layers contained in the HER can be compared 

This study addresses the standards that enable the effectiveness of HERs to be delivered. 
The objectives of the study brief are:

1.
To identify and document the GIS data standards in use within Local Authorities and LPAs and provide a measure of compliance to these standards by individual LAs and LPAs

2.
To identify and document what GIS data standards and guidance apply to those supplying data to LPAs and an assessment of how applicable these may be to HERs


3.
To identify what guidance regarding the use and compliance with GIS data standards might be available from other sources
The study provides: 

i. An overview of how England’s Local Authorities (LAs) currently use GIS systems to record and disseminate information related to Historic Environment Records
ii. An understanding of the standards used by LAs and the degree to which they conform to Informing the Future of the Past Guidelines for HERs
iii. How effectively existing standards are met and the barriers to their operation
iv. A review of guidance and GIS data standards required by LAs from suppliers and how these relate to HERs
v. A critique of issues emerging on the use of GIS in HERs:
· Technical issues – systems, compatibility, data conversion
· Organisational issues – orientation within a local authority, resources
· Procedural issues – access, inputs and outputs, management and maintenance
· Users and usages – decision making, research, awareness
· Fitness for purpose
· Potential – extending content, widening the user base
· Best practice – implications for existing standards and scope for advancement
vi. Finally, recommendations on: 

· The application of existing or new GIS data standards
· Guidance on the operation of GIS within HERS
· The role of English Heritage and other stakeholders within this 

This evidence will enable English Heritage and other stakeholders to determine the most productive interventions to assist with strategic capacity building and to realise a strategic goal of the Heritage Protection Reform programme - to assist HERs in the move towards full HPR Compliance in England. 

“In the case of HER’s they are all different, whereas building regulations, for example, are standard and can be understood.  Although it would be beneficial to introduce some form of quality standards; there are other issues which need to be resolved first.”  

Workshop attendee.

1.3
Methodology

Our consultation gathers and expresses the perceptions and experiences of HERs end-users, officers and managers, through wide ranging sector consultation and data collection concerning the existence and application of GIS standards within HERs across England. 

It sought to represent the English planning landscape as a whole. Consequently an important element has concerned locating the individuals who are responsible for HERs within each Local Authority (LA) and each Local Planning Authority (LPA). During our research we discovered fragmented and inconsistently developed HERs provision across the country as a whole.  Some authorities exhibited outstanding competencies, systems infrastructure and resources; others were marginalised and significantly under: our research and consultation process has sought to reflect these wide ranging variations.

Evidence is drawn from the following perspectives:

Output users - the views of those using GIS in their working practice:

· Who uses GIS?
· What do they use it for?
· What functions does GIS support and what data do they require?
· How far do current systems and standards meet their needs?
Initial research was undertaken to locate exactly where the responsibility for HERs is placed within each LA/LPA.
Input users - the views of those preparing material for accession to a GIS:

· What types of format and application do they use?

· Are there problems with data conversion?  For instance, standards for publication quality are not necessarily well suited to GIS accession
Technical Infrastructure Suppliers and System Developers - the main system providers and their current offer:

· An outline of the quality and complexity of the systems available

· Inconsistencies and divergences in specification

· HERs current system preferences

· Current standards
Evidence was collected through the following methods:

i. Consultation with representative sector bodies through focus groups
· English Heritage’s National Monuments Record (NMR)

· Heritage Information Partnerships and the Data Standards Unit

· ALGAO:UK - Historic Environment Records (HER) Committee

· IHBC – Weblog and Regional Committees

· The Heritage Alliance – Heritage Update

· Historic Environment Records Forum 

· The Archaeology Data Service (ADS)

· The Institute for Archaeologists (IfA)

· Royal Town Planning Institute (RTPI): Historic Environment Network
ii. A sector survey of HER managers and officers to explore issues relating to standards, practice, capabilities and resources

It was anticipated that the research findings would show a full-spectrum of practices across LAs and LPAs - with variations on local data creation, management and dissemination. 


With this in mind, the study sought the views of the 201 Districts as well as the 152 Tier 1 Authorities. The views of district councils were collected on the basis that they are major users in their capacity as local planning authorities, although they are not (usually) responsible for establishing and maintaining HERs. 

The survey aimed to identify:

· LA/LPA capability, capacity and resources
· the formats in which HERs are stored
· issues related to HERs management
· hardware and software related issues
· location within departmental hierarchies
· resource implications
· access to HERs
· procedures for updating and identification of issues relating to procedural operation
· LA/LPA adherence to own standards and non-compliance including metadata standards used and searchability of metadata.
iii. Consultation with HERs though focus groups

· English Heritage

· Local Authorities (Unitary, County and second tier authorities such as districts and boroughs)

· Local Planning Authorities including National Parks

Five consultation workshops took place in London, Birmingham and York - each provided an opportunity to explore in detail, issues that emerged from the Sector Survey.
iv. Consultation with GIS software developers who provide GIS systems used by HERs through face-to-face interview

A set of questions was developed to identify how existing products might help address issues raised by HERs staff; what (if any) modules and extensions to the standard software are available and highlight future developments.

1.4
Links to other HERs Studies 

This study is part of English Heritage’s “Developing Historic Environment Records for the 21st Century: A Historic Environment Enabling Programme”.  It builds on the findings of the ALGAO GIS standards and practice survey (Poppy and Cumming, 2010) and runs in parallel with fourteen associated projects that make up the HER21 programme of research and field testing.

HER21 is split into two strands: a directed mode of four tendered projects with specific outcomes, and a responsive mode supporting eleven case studies. This study on the Development of GIS Data Standards for use in Historic Environment Records in England is the third of the tendered projects. 

The other directed-mode projects address:

· Core skills development: assessment of skills required for an Historic Environment Record Officer (HERO) managing an HPR compliant HER
· Alert and constant mapping within LPAs: analysis of LPA planning policies which set out frameworks for alert and constraint mapping to operate; and to understand how these requirements may be met by the data held within HERs 
· Interoperability of HERs and Local Authority Planning Systems: exploring interoperability particularly through existing Historic Environment modules taking account of cost and practicality
As GIS systems are fundamental to the usability of HERs, there is inevitably a degree of overlap with these three projects and indeed with the case studies of the responsive-mode projects.  Many of the specific issues which emerged through the consultation process are explored in greater depth through the HER 21 Programme. Such issues include:

· Test cases for rapid capture and entry of: 

- primary historic building polygons and data into HERs, and generation of guidance to link with other exemplar projects 

- secondary, historical data for buildings and sites into HERs
· Multiple-tier and partner approach to data-sharing and access to define and extend HER access to internal and external partners and users; to explore HER use by Conservation Officers for historic buildings data; and to develop an HER map viewer for the wider public
· Assessment of availability, feasibility of accessing secondary sources of historic buildings data for rapid assimilation

· Information sharing: 

- options appraisal and solution to make the digital HER accessible to Conservation Officers, and allow the structured sharing of information 

- trial sharing of historic environment datasets between a group of organisations, to expose live data, to develop the capability to enable further datasets to be made available in the future, and to provide a sustainable method of sharing historic environment data between these organisations 
- a template for allowing greater sharing and accessibility of historic environment data, particularly for overlapping organisations, such as National Parks, AONBs and Local Planning Authorities
· Test currency and accuracy through protocols for updating data and systematic review
2.
HERs in Practice

2.1
The Uses of HERs

HERs are being used to inform a range of services and decision-making procedures, including:
 

· Developing strategic plans and policies for conservation of the historic environment
· Informing the assessment of planning proposals in the development management process
· Managing heritage assets: historic landscape characterisation; designation of heritage assets; Rapid Coastal Zone Assessments (RCZA) or the creation of Local Lists
· Land management advice to conserve archaeological sites and historic features through the Environmental Stewardship scheme
· HERs also provide a resource for educational projects and for informing a wider community interest through exhibitions, publications and interpretation displays at historic sites
2.2
English Heritage and HERs

Leadership and service support for HERs is provided through the Heritage Information Partnerships Team within the Designation Department at EH, working closely with the Association of Local Government Archaeological Officers UK (ALGAO:UK) and IHBC. EH provides a coordinating role for those involved in HERs through the HER Forum and the Heritage Gateway.

Earlier reports and reviews commissioned by English Heritage show vision and commitment to HERs, through Power of Place: The future of the historic environment (English Heritage 2000) and the DCMS response The Historic Environment: A Force for Our Future (DCMS 2001). 

The resultant and influential studies include the draft benchmarking standard Historic Environment Records: Benchmarks for Good Practice (Chitty 2002, and Baker, Chitty and Edwards, 2004).and the Heritage Protection Review as Review of Heritage Protection: The Way Forward (DCMS 2004).  These studies indicated a will toward the development of statutory status and standards for HERs. EH published the HERs Manual: Informing the Future of the Past: Guidelines for Historic Environment Records (Gilman & Newman 2007) with partners including ALGAO:UK, the Archaeology Data Service (ADS).  Policy on HERs continues to develop and English Heritage’s Designation Department has played a significant role in Heritage Protection Reform, particularly in the context of HERs. 

Statutory status was proposed for HERs in England through the Heritage Protection Bill. Had this bill been enacted HERs would have become a statutory requirement. English Heritage has since recognised that a significant proportion of the components proposed in the bill could be undertaken without primary legislation.  This possibility was accelerated by the publication of Planning Policy Statement 5: Planning for the Historic Environment (PPS5) in March 2010. It sets out the importance of investigating the significance of heritage assets to inform decisions on development and change.  Consulting the relevant HERs is seen as the minimum means of understanding the nature, extent and level of that significance.  This requirement is a major step towards integrating HERs into planning practice.  Relevant policies include:

“HE2.1 Regional and local planning authorities should ensure that they have evidence about the historic environment and heritage assets in their area and that this is publicly documented.

The level of detail of the evidence should be proportionate and sufficient to inform adequately

the plan-making process.”

“HE2.2 Local planning authorities should either maintain or have access to a historic environment record.”


“HE2.3 Local planning authorities should use the evidence to assess the type, numbers, distribution, significance and condition of heritage assets and the contribution that they may make to their environment now and in the future. It should also be used to help predict the likelihood that currently unidentified heritage assets, particularly sites of historic and archaeological interest, will be discovered in the future.”

“HE6.1 Local planning authorities should require an applicant to provide a description of the significance of the heritage assets affected….As a minimum the relevant historic environment record should have been consulted …”

This provision has certainly led to some rise in HERs usage, but evidently not as much as the number of applications would suggest. For instance, there were 27,000 applications for listed building consent in 2009-10.  The equivalent figure for 2010-11, the year since PPS5 has been introduced, is likely to be a little less but, even so, this is reported by HERs managers to have had only a marginal affect on the demand for HERs services.

More importantly, there is little evidence of HERs orientating themselves to exploit the opportunities provided by the PPS5 expectation. Yet this is an opportunity that may not last: In a statement to Parliament on 20 December 2010, Greg Clark (Minister of State for Communities and Local Government) criticised planning policy for being too lengthy and too ‘centralist’. He committed the government to a simple National Planning Policy Framework that would set out concise priorities and integrate all planning policy statements into a single document. The Practitioners’ Draft, issued in June 2011, reduces PPS5 to three pages with no reference to HERs.
2.3
Why Quality Data Standards for GIS in HERs?

Reports on the adoption of GIS for use in HERs have consistently identified a set of issues relating to data standards and these have been confirmed in the HERs GIS working groups in the course of this research.  They include:

· Variable application of standards to metadata to document the provenance of that data and its fitness for purpose in terms of source, data, scale, etc

· Inconsistent procedures for quality control of spatial data; the display formats and symbology utilised; procedures for dealing with variations and uncertainty

· Multiple selection criteria and frameworks for inclusion of data, in the context of different uses and users

· Diverse procedures and standards for dealing with different types of data to be included, for example the differences between indicating a building above ground and a trench below ground

· Inconsistent data inputting issues relating to editing the data put onto each system, in terms of accuracy and relevance

· Not always fit-for-purpose - data not meeting the needs of the end-users

· Managing change, as HERs are constantly changing how should change be documented and monitored to maintain the integrity of the data

· Interoperability between datasets created by different people and organisations

Standards for heritage and HERs already exist in guidance established, for instance through MIDAS HERITAGE and ALGAO. There are also protocols for the GIS industry. The practicalities of relating HERs standards to GIS standards are addressed in Section 3 below.

English Heritage has agreed that basic compliance with MIDAS Heritage is a requirement for all HERs. MIDAS Heritage and INSCRIPTION are now available to all HERs. The Forum on Information Standards in Heritage (FISH) addresses issues of standard-setting, including the potential for common standards for heritage information across the UK. Informing the Future of the Past: Guidelines for Historic Environment Records (B5 Information Systems) sets out the rationale for refining quality standards in the use of GIS in HERs.

‘HER databases and GIS provide an invaluable tool for information management and retrieval and act as an index to the HERs other information holdings; its collections of maps, photographs, books and other documents. However as the dependence on digital resources increases, so the need to implement and refine appropriate data standards is amplified. This is especially the case when there is an expectation to import or link to data from other agencies, or if there is a desire to make information available to third parties.’

Workshop Attendee 

Adoption and application of data standards for the HERs is being increasingly advocated within the sector on the basis that:

· it will lead to consistency and reliability in the recording of information
· standardised data standards will ensure that the expert knowledge contained in the HERs is maintained in a recognised format
· with one standard format staff and others can readily access information without the need to learn about different formats
· sharing data across organisations and disciplines is easier
· updating standards in response to innovation and transfer of data to new systems is made simpler
3.
GIS Data Standards in use within LAs and LPAs 

Many of the issues that were highlighted during the workshops and sector surveys are not unique to HERs. As an example, when planning documents such as proposals maps from a number of authorities are brought together, it is common to find that they have taken different approaches and that sites have been categorised in different ways. Similarly, recent work on a national map of play spaces, found a wide variation in how sites were recorded across the country.

How standard should standard be?  The more you delve the more difficult it gets.

If nothing is there it tells you something – absence of evidence is not evidence of absence.  Baseline information that could be standardised includes date and date of update; HER, PAS, NMR data. Some places have very different data sets between HER’s and NMR.  It is not always straightforward: for example, there are three counts for sites in one parish and 3 dates when updated. In the case of Devon and Dartmoor where the two HERs were amalgamated there are great disparities. 

Workshop attendee 
It is generally accepted that a GIS requires the following:

· Software

· Data

· Processes

· Staff

· Hardware

These five elements are related, if there are serious limitations with any of these components, this will affect the whole. As an example, powerful software may be available & skilled staff to operate it, but without suitable data, the outputs will always be limited. Similarly, good quality data may be available and the software to process it, however without skilled staff, following appropriate processes, again there will be problems with the outputs.

3.1
Software

3.1.1
Commercial software standards

A wide number of GIS software packages are available, including those with specialist functions and free software. The sector survey highlighted the most common GIS software suppliers used by HERs. The majority of the local authorities who completed the survey identified either ESRI (ArcGIS) or MapInfo as their software suppliers.

	Two Tier Authorities
	Single Tier Authorities

	96% Spatial Data stored in a GIS

ArcGIS = 62% (18)

MapInfo = 28% (8)


	79% Spatial Data stored in a GIS

ArcGIS = 31% (8)

MapInfo = 46% (12)


Although it was not mentioned directly by HERs staff, due to the widespread use of AutoCAD by archaeological contractors and researchers and surveyors, this also counts as a widely used standard.

Finally, the sector survey (and previous studies) highlighted the widespread use of HBSMR (Historic Buildings, Sites and Monuments Record) by 66% of respondents. Although it is not a GIS itself, it is used to link between a GIS and the wider HERs data and so this can also be considered as a standard. Particularly, as it has developed with support from English Heritage.

	Company
	Software

	Pitney Bowes Business Insight
	MapInfo

	ESRI
	ArcGIS (also known as ArcMap or ArcView)

	ExeGesIS
	HBSMR

	Autodesk
	AutoCAD


Each type of software encourages the user to work in a particular way – either through the availability of certain tools, or the ways in which data is stored. However, they are flexible enough to allow for significant variations in how they are used from one local authority to another. In the same way, a Word document created by one user, may be set up very differently from a Word document created by another user and very different processes may have been used to achieve the end result.

It is arguable that data produced by a different software package but by a user with a similar approach is more easily consumed than data from the same software package but a very different approach. 

Accordingly, the apparent convergence towards just two software standards does not by itself assist with a GIS Standard for use in HERs.

3.1.2
Interoperability standards

Interoperability is the ability to seamlessly work with data created by a different software package. The HER is both a supplier and a receiver of information, for HERs to succeed as a workable resource, interoperability is crucial.
Exchanging information with those outside the HER is considered more fully later (in 3.3 Processes) and is important for several reasons:

· Exchange between neighbouring authorities or different tiers

· Supplying information to colleagues outside the HER – eg planning departments
· Exchange with English Heritage

Interoperability is also addressed elsewhere in the HER21 programme:  Project 6035 – Interoperability of HERs and Local Authority Planning Systems, and Project 6022 – Integrating and Linking Historic Environment Data in Devon.

Issues:
One of the striking facts from the sector survey was that a high percentage of responses required the creation of bespoke answers. 

Request for bespoke HER GIS content to be generated   60% of Counties (15 of 25) 

Request for bespoke HER GIS content to be generated   45% of Unitaries (13 of 29)

· The cost implication of supplying bespoke HER GIS content is unsustainable in the current local authority financial climate. Fitness for purpose in editing and disseminating information to planners is a prime requisite but this requires intensive labour at a time when local authority resources are increasingly stretched. Planners require the capacity to make links between heritage data and data on land use, demography and environment. They also need to migrate data so that it can be manipulated and interrogated for use in prediction and in alert and constraint mapping
· When HERS receive data from, for instance, planners and other suppliers there is often a need to rework the data in order to create an event record and plot the information onto standard files at specific scales
· From within the software, ArcGIS, MapInfo and AutoCAD can each open files saved by the other two packages. HBSMR works with both MapInfo and ArcGIS. The other packages reported by respondents (such as GGP) are able to export to standards used by MapInfo and ArcGIS. Whilst there is no degradation of the actual data when moving between different software, cartographic subtleties such as the symbols used, labelling and transparency are usually lost and can take some time to reproduce

Recommendations: 

· While some bespoke outputs will always be required, the GIS should be set up to answer common queries  
· In addition to physically allowing access to the raw data, we recommend approaches should include:

· pre-populating fields
· pre-creating ‘cuts’ of datasets that are commonly needed
· creating standard combinations of layers that can be called up and printed
· semi-automating tasks through the use of simple scripts or models. For instance, PDFs of maps and keys should be provided along with the raw GIS data to help the recipient re-create a map if needed
· Full use should be made of recent developments that have improved the ability for organisations and practitioners to both publish and access data content through web mapping services.  This is commonly seen where interactive maps are available through a corporate website.  If content is published using suitable web standards, data can be brought directly into another GIS (read only) and additional data can be added or overlaid. 

3.1.3
Open Standards

The Open Geospatial Consortium Inc.® (OGC) is a non-profit, international, voluntary consensus standards organisation that is leading the development of standards for geospatial and location-based services.

OGC standards are technical documents that detail interfaces or encodings. Software developers use these documents to build open interfaces and encodings into their products and services to address specific interoperability challenges. Ideally, when OGC standards are implemented in products or online services by two different software engineers working independently, the resulting components plug and play – that is, they work together without further debugging.

Each of the three major software providers we interviewed acknowledged the importance of open standards and each offers some form of solution to import and export to a common open standard.  One of the widest used formats, ESRI’s geo-database has at this time become an open standard which could lead to the geo-database becoming the next common standard for GI data storage. 

Clearly open standards are increasingly an important goal for local authority systems and this will extend in turn to the systems underpinning HERs.  The benefit will be the ability to accept input data from a wider range of sources without having to suffer the distortions that can arise from the use of conversion processes. 
3.2
Data

“Are we going to see litigation against HER’s if they prove to be inaccurate?”

Workshop attendee 

3.2.1
Spatial accuracy

This is the distance between the spatial component of the database (whether it is a polygon, point or line) and the ‘true’ location or location assumed to be true. It can be defined in both of the horizontal measures (x and y coordinates).

Issues:
· Different interpretations, for instance one organisation marking the outline of an actual building, whereas another marks the curtilage (for instance, including the building’s grounds), whilst a third includes a ‘buffer’ of 50m in an alert area
· Spatial accuracy relies on using standard projections and basemaps. However, in practice, different ages of the basemaps are being used, depending upon how well each local authority has resourced its GIS function
· Human error: Sites being marked in the wrong place
· Where postcodes are used to map a site, the centre point of the postcode area will be recorded, which might not actually be on the site in question
· Scale of mapping for data entry: Older records have sometimes been recorded to a lower level of Grid Reference
Discrepancy in data practices is most evident with cross-boundary projects. Slight variations in maps of districts and boroughs can cause issues when working across local boundaries, as in the case of the National Parks. One example of this is when individual LA datasets for Hampshire, Surrey, Kent and Sussex were combined for the new South Downs National Park. Inconsistencies in how information was created and applied meant features and boundaries were mapped in slightly different locations and to different levels of detail.

Another example is the A1 road scheme. Data is available but LAs are having problems adding this information to their GI systems due to their difficulties in matching across the edges of neighbouring local authority boundaries. The result is that higher level planning becomes time consuming as data has to be painstakingly revised to be of use. 

This issue of incompatible data will become more significant where local authorities merge and if boundaries change again in the future.  However, increasing use of OS MasterMap will help to make it less problematic to resolve discrepancies because, as a vectored system, it can be scaled to any level.

Recommendations:

· Clear guidelines and standards should be developed and promoted to assist with the interpretation of detail.  These should include:
· Ordnance Survey MasterMap should be adopted as a mapping standard in order to reduce problems of scalability (See also 3.2.2 below)
· Provision should be made to have more than one polygon representing the site or building, linked by use of a unique identifier
· Clear metadata would forewarn the user about the expected level of accuracy, either through a specific figure (such as ‘accurate to within 10m’) or though describing its origins (for instance ‘based on postcode centre points’)
· Related to this, should be a flag in each dataset that highlights the need for it to be reviewed after a certain time period
· Where mapping is carried out near to the local authority boundary (or of features that extend beyond the borough boundary) it should be cross-referenced where possible with neighbouring datasets
Standards:
· Ordnance Survey MasterMap – this is the most accurate national mapping available in England. By ‘snapping’ any polygons of sites or buildings the user has a nominal accuracy of 1m in urban areas or progressively less in more rural areas (8m in moorland).

· BS7666 is a British Standard that sets out the guidelines upon which are built the Local Land and Property Gazetteers (LLPGs) and Local Street Gazetteers (LSGs).

· British National Grid (OSGB1936) – One of the powers of GIS is that objects (such as points or areas) drawn for one purpose can be brought into any other map and appear automatically in the ‘right place’. This relies on using standard projections. In theory, this should present no problems as all Local Authorities use the standard series of digital maps from Ordnance Survey and the British National Grid.

· A recent complication is that commonly used free web mapping services such as Google maps/Earth and Bing / Multimap use WGS 84 projections, meaning that information which is to be shown over one of these services, or that has been produced using them, has to be carefully re-projected from/into British National Grid or it can be several hundred metres out.

· MIDAS Heritage – The current standards recommend that grid references are used, even in areas where address information is also available as they provide greater accuracy, especially for archaeological monuments and investigative activities.

3.2.2
Spatial resolution

Resolution refers to the amount of detail that can be discerned and it is a major constraint on how useful a given database may be for a particular application. For vector data, resolution can be defined as the minimum mapping unit size. Resolution is linked with accuracy, since the level of resolution affects the database specification against which accuracy is assessed. Two databases with the same overall accuracy levels, but different levels of resolution, do not have the same quality since the database with the lower resolution has less demanding accuracy requirements.

Issues:
· The sector survey showed that a wide variety of scales of maps were used to create the data. This is important because features are often simplified for small scale maps. Thus the same area can look very different at 1:10,000 instead of 1:1,250, for instance, with kinks in roads ironed out and other features off-set or missing. If the boundary of an area has been drawn at 1:10,000, it can then be misleading at 1:1,250.

· In answer to the question ‘what scale of map is used for creating data against’, 6 local authorities stated ‘MasterMap’, with 22 stating ‘depends’. Some of the ‘depends’ will come from legacy data, however not in all cases.


Recommendations:

All local authorities have access to MasterMap through the ‘Public Sector Mapping Agreement’. This entitles different departments to access these basemaps and also contractors to use MasterMap to deliver particular projects. In addition to high spatial resolution, a key advantage is that polygons can be ‘snapped’ to it as they are drawn, speeding up the process and improving consistency.

· It is recommended that MasterMap should be used whenever new datasets are created or updated – either in-house or by consultants and MIDAS Heritage be amended to reflect this
Standards:
· Ordnance Survey MasterMap – 1:1,250 in Urban Areas and 1: 2,500 in rural

· Ordnance Survey 1:10,000 – for a long time this was the standard used for local plans and Rights of Way definitive maps. Much legacy data will have been captured against this map series which is still available in digital form

· MIDAS Heritage – The current standards recommend that the full hierarchy is recorded (i.e. Parish, through District to County, if relevant, to improve retrieval.

3.2.3 Temporal accuracy

A database can be temporally accurate but still out of date; historical applications depend on such data. Temporal accuracy is the agreement between the encoded and actual temporal co-ordinates of an object. 

Issues:
· The nature of the administrative geography of the UK is such that a number of elements recorded, such as street names, postcodes, administrative units, etc., are subject to change over time. Historical sources may refer to names or areas that are no longer in use and therefore not in standardised recording lists
· Temporal accuracy is not the same as currentness (or up-to-datedness). However this was also raised as an issue during the workshops
· From the survey - 68% (17 of 25 two tier authorities), 76% (22 of 29 single tier authorities) have no schedule by which site information is updated


Recommendations:

· It is strongly recommended in the MIDAS Heritage guidelines that location entries should refer to the current street or area names to aid retrieval. However, old administrative areas and streets can be stored as additional information using the Currency Unit of Information to indicate that these are no longer current.

· Provision could be made to have more than one polygon representing the site or building, linked by use of a unique identifier

· As with Spatial accuracy, clear metadata would forewarn the user about the expected level of accuracy 

· Related to this, should be a flag in each dataset that highlights the need for it to be reviewed after a certain time period

Standards:

· MIDAS Heritage

3.2.4 Temporal resolution

Temporal resolution is length (temporal duration) of the sampling interval used. 

Issues:
· Some features are not easily datable. A building may have parts dating from a wide range of time periods
· Inconsistencies were reported by workshop attendees in the interpretation of start and end dates for certain periods 

· Inconsistency was also reported in the resolution used, with high level terms such as ‘prehistoric’ used to describe large numbers of records in some authorities and a much finer level of detail used by others.


Recommendations:

· As with the non-GIS parts of the HER, the MIDAS Heritage guidelines should be consistently applied to ensure interoperability and the guidance should be revisited to consider whether it can be further clarified regarding multi-period entries, as there is variation in the way period dates are applied to HER records. 
· The overall development of a future version of MIDAS Heritage is strongly advised as an effective route for the resolution of many of the issues relating to HERs and GIS which emerged though the consultation process
3.2.5 Thematic accuracy

“National thematic searches within the HERs are problematic - what about the possibility of centralisation or management of larger groupings of HERs by local authority consortia: This economy of scale would also resolve some of the licensing issues. Several countries in Northern Europe have taken this approach!”  

Workshop attendee. 

Thematic accuracy is the accuracy of the attribute values encoded in a database. The metrics used here depend on the measurement scale of the data. Quantitative data (e.g. precipitation in mm) can be treated like any z-co-ordinate (elevation) and assessed using metrics as discussed in the section on spatial accuracy. Qualitative data, such as land use, are normally assessed using a cross-tabulation of encoded and actual, ground truth classes at a sample of locations.

In the case of HERs, themes have already been defined using high-level categorisation such as ‘Monument Type’ (taken from MIDAS Heritage) but clearer definition of what constitutes a monument and its component parts is required so that individual features are accessible as well as the whole monument 

Issues:
· The inconsistent scheduling of monuments is pointing to a better definition and the scope of information within this definition, for example a monastic precinct may comprise several forms, buildings, events and artefacts and these constituent elements and site boundaries need to be included within its definition

· Different uses of terminology and descriptive terms make thematic searches difficult


Recommendations:

· It is recommended that the MIDAS Heritage guidelines be consistently applied 

· It is recommended that the Inscription Wordlists be consistently applied

3.2.6 Thematic resolution

Thematic resolution refers to the precision of the measurements or categories for a particular theme. For categorical data, resolution is the fineness of category definitions (e.g., “urban” vs. “residential” and “commercial”). For quantitative data, thematic resolution is analogous to spatial resolution in the z-dimension (i.e., the degree to which small differences in the quantitative attribute can be discerned)

Issues:
· Different approaches are used for the recording of similar sites – as an example, a field may contain a hundred flint arrowheads. In one authority this is recorded as a hundred objects (points) whereas in another authority it is recorded as a single object (i.e. the whole collection)
· Similarly, in some authorities, events (such as digs) are mixed in with physical sites 


Recommendations:

· It is recommended that the MIDAS Heritage guidelines be consistently applied 

· It is recommended that the Inscription Wordlists be consistently applied

3.2.7 Consistency

Consistency refers to the absence of apparent contradictions in a database. Consistency is a measure of the internal validity of a database, and is assessed using information that is contained within the database. Consistency can be defined with reference to the three dimensions of geographical data. Spatial consistency includes topological consistency, or conformance to topological rules. Temporal consistency is related to temporal topology, such as the constraint that only one event can occur at a given location at a given time. 

Thematic consistency refers to a lack of contradictions in redundant thematic attributes. For example, if an EH number is given for a monument, then the monument should also be described elsewhere as ‘listed’ or ‘scheduled’. Similarly, if a record is described as an event then there should not be a description of the monument or site – this should be a separate record. 

Issues

· Databases such as HERs that are built up over a long period of time, with input by a number of different staff (and imports from other databases) can very easily suffer from problems of internal consistency


Recommendations:

Inconsistencies can be a warning of other potential issues with the database such as missing data. 

· A common strategy should be adopted: 

· To assess which are the most important fields

· To produce a list of possible inconsistencies 

· To devise a series of tasks to test for them. 

· It is recommended that an element of automation be considered for this task through the use of scripts, with the results added to the data as a validation field.

3.2.8 Completeness

Completeness refers to a lack of errors of omission in a database. It is assessed relative to the database specification, which defines the desired degree of generalisation and abstraction (selective omission). There are two kinds of completeness:

· Data completeness is a measurable error of omission observed between the database and the specification. Even highly generalised databases can be data complete if they contain all of the objects described in the specification
· Model completeness refers to the agreement between the database specification and the abstract universe that is required for a particular database application. A database is model complete if its specification is appropriate for a given application. 

Consistency and completeness can be measured in space, time or by attribute.

Issues:
· These errors can be harder to find as it is not always immediately apparent from the current dataset, what is missing

Recommendations:

· Tests should be created using ‘proxies’ or models. As an example, early settlements were often created near water and/or on fertile land. If parts of the local authority can be found which show these characteristics, but which do not have any records – then they could be prioritised for future search
3.2.9 Lineage

Finally, good quality data will have attached to them some metadata record of the data sources and of the operations which created the database. For example, we might want to know how they were digitised, from what documents, when, and by whom. This type of lineage information is particularly problematic in GIS where derived data are very common.

Issues:
· In the survey, a wide range of responses came from the questions about ‘metadata’ or information about the data: 
Metadata (of 42):
	Response
	Count

	Don’t know / in house
	21

	Dublin Core
	4

	MIDAS HERITAGE / HBSMR
	8

	UK Gemini
	5

	FGDC (default for ArcGIS)
	4


· Inconsistencies were reported by workshop attendees in the interpretation of start and end dates for certain periods 

· Inconsistency was also reported in the resolution used, with high level terms such as ‘prehistoric’ used to describe large numbers of records in some authorities and a much finer level of detail used by others


Recommendations:

Metadata is invaluable in creating a corporate memory of the datasets and when exchanging data with others. It is recommended that:

· Metadata is created for all key datasets where users outside the HERs will need to use the data

· UK Gemini or a subsequent standard is used to structure the metadata (which can be supplemented with local data if required)

Standards:
· The UK GEMINI Discovery Metadata Standard specifies a set of metadata elements for describing geographic datasets. MIDAS Heritage complies with this data standard and also with the UK e-Government Metadata Standard (e-GMS), which is based on Dublin Core.

· UK Location is a UK pan-government initiative to improve the sharing and re-use of public sector location information.  Established following the publication of the UK Location Strategy, it incorporates the implementation of the strategy and the EC INSPIRE.  Coordination is through the Location Council, with the Department of Environment, Food and Rural Affairs as the lead government department.

· INSPIRE obligations. Under INSPIRE, organisations are not obliged to collect new data. The general principle is “if you collect/publish data today – these are the specifications you should use, and these are the Regulations you must use”. The initial focus will be on publishing ‘Discovery’ metadata and establishing View services for published datasets and data series.

· English Heritage is listed in the first wave of data providers

3.3
Processes

Many of the issues reported with the data in HERs come from issues with inconsistency in the processes used by HERs staff. There may be problems with legacy data, however, if HERs across the country use a more standard approach from now on, then these will gradually be addressed and issues such as interoperability will reduce over time.

3.3.1
Adding new data

“In Greater London, local authority information is extremely good but it cannot all be put on the web because of costs. Greater online presence has been incredibly helpful but it provides no interpretation. A first reading of the HER leads to lots of questions about the significance of the data - and who within the local authority resources can resolve what may be not be an inaccuracy but a nuance in interpretation.  There is also the issue of inaccuracies in data that have been measured at different times which needs explanation.”  

Workshop attendee.
One of the intentions of HERs is to act as an index for records. However, there was evidence from the workshops and sector survey that many are acting as repositories of information as well.

This has widespread implications, not only for the allocation of HERs staff time but also to how they approach tasks and storage requirements. As an example, when records are scanned, they would be scanned at a high resolution to a repository and therefore take up much greater storage space.

Issues: 

· 83% of HER officers surveyed have no schedule for updating the HER. New data is added on a ‘needs led’ basis rather than systemically 

· There was also evidence of HERs staff acting as sole ‘data enterers’ as an approach to quality control. This can quickly create a funnel, with a backlog of work building up, which the staff are unable to deal with, but are unwilling to allow anyone else to address
· Older data has to be reformatted to match current quality standards and without staff time to do this the HER remains incomplete 

· There are often no formal mechanisms for updating and transferring updates fed in to county from districts. In some instances, updating is welcomed from all sources with light-touch editorial control in order to maintain consistency and accuracy
· Updates fed in by developers and contractors often lack the basic accuracy on grid references to make it valid 

· There is no standardisation (in relation to quality and content) for newly sourced information or how it is subsequently managed and presented
· It is quite acceptable to mix legacy data with new, more accurate data, provided that limitations with the old data are clearly recorded and that there is a programme to work through it and check accuracy, fill in missing fields, etc


Recommendations:

· Roles and responsibilities for inclusion of information on to the HER must be clearly defined
· Guidance and standards should be developed for those who supply data to HERs. These documents should include geo-references and map based information. The guidance and standards should be agreed by the relevant professional bodies and incorporated in the standard and guidances governing their members
· Whilst issues with legacy data may take time to resolve, good practice from the wider GIS industry should be adopted for the creation of new records, and the updating of old, in order to improve efficiency.  Examples include:

· Careful consideration of attributes for each record, to assist in the answering of common questions

· Organisation of folder structures to allow for scalability

· File naming conventions

· Creation of metadata

· Documentation of data sources by time and origin
· HERs staff should adopt the role of gatekeeper – checking and monitoring data quality, rather than acting as sole creator 
3.3.2
Version control

This is an important plank in managing any database.  It is vital to be able to tell which is the most recent version of a record and to make sure that it is being used by all who need to access it. It is also important to keep earlier versions archived for comparison – simply over-writing data each time can lead to problems if the old version is needed. Often the change over time in an area is almost as telling as the information itself.

Conversely, keeping everything ‘just in case’, will also lead to problems as the database will some take up many times more space than is really needed and it will increase the chance of users picking up the wrong version of a record.

A different, but related issue came from incompatibility of different versions of software – typically found where data created in a newer version, cannot then be opened in the older.

Issues: 

· Because the importance of HERs is not always recognised by local authority senior management, some HER officers report that the application of new versions of GIS to their HER is “falling by the wayside”. In these instances HERs are unable to benefit from technological advance, which develops at a faster rate than the working practices on input and consumption
· As latest versions of GIS are adopted by local authorities for corporate use, HERs are often not included in the upgrade process due to economies made by central management. Problems subsequently arise due to incompatibility between versions and some HERs are now operating on software that is 4-5 years old

· As with any database, unless it is set up carefully, there is great potential for inefficient procedures to be used and for issues such as duplication and version control problems to arise  

· Professional GIS staff elsewhere in the authority will have processes for managing regularly changing data (for instance the monthly updates of Ordnance Survey MasterMap, which is a substantial and intricate dataset in its own right). These include change only updates and procedures for making, labelling and retrieving earlier copies of the database. These approaches and skills can be transferred to the HERs


Recommendations:

· It is recommended that all HERs must have protocols and procedures to cover the backing up of HER data and curation of archive versions of the HER.

· It is recommended that storage structures and file naming conventions are developed that minimise the chances of users picking the wrong version of a record

· Good use should be made of the tools such as merging, update only changes and date stamping that are built into the GIS for managing the potential issues 

· A clear understanding of the benefits of saving in a newer format should be developed and shared. However, understanding should extend to knowing where saving in an older version, will not actually degrade the data but will improve its transferability 
3.3.3
Editing / access levels

Access to data was a major area of concern in the industry survey. Users who could benefit from improved access included other professionals including planners and conservations officers, as well as neighbouring HERs.

Issues: 

· These are often barriers to use of the HER. Several consultees referred to the difficulties they encountered when trying to access the HER. There is also a pull between who uses the HER and who can add data to the HER in order to maintain overall quality control and to ensure that the right data is being added
· The opportunity to edit HER data is limited, access to the information is restricted and lack of time in updating and correcting information is reducing confidence in the HERs 

· HERs will also contain sensitive information which may be either legally restricted or potentially could be used for inappropriate purposes (for example by people using metal detectors to hunt for valuable objects) 

· Duplication was reported as a problem: this results from where departments create their own version of datasets in order to access them easily and create ‘cuts’ of the data for specific purposes and edit them

Recommendations:
· Most GIS allow for control of access. For instance, widespread access can be given to databases on a ‘read-only’ basis. It is recommended that this can be aided by the use of browsers and free, read-only versions of the software

· A two way information flow to which users contribute and extract information must be enabled and refined in order to increase the usefulness and validity of HERs and to encourage a greater sense of ownership and awareness.

· We recommend that an agreed process is implemented, where a number of users can update records, which are saved as draft and then ‘approved’ by key HERs staff, before the main database is updated. Most GIS already allow for this controlled editorial approach

· It is recommended that a more active means of editing the HER could be adopted. This could be developed to include live event records which can be edited by conservation and planning officers using the HER on site visits

· It is suggested that a change in emphasis from HER gatekeeper to validator would maximise the skills of specialist staff, represent a more efficient use of resources and result in a more user- focused HER 

3.3.4
Sharing / exporting

“Sharing data leads to exposing issues and this can increase the value of data by enabling it to be compared with something else. It leads to conservationists and archaeologists having a better conversation”.
 Workshop attendee 

Issues:
· Partial databases were exported and passed to colleagues (for instance polygons only, without any attributes (or explanation of the attributes)
· Exports also become out of date if only done once per year
· There is a distinct divide between Unitary and County authorities on who has access to share HERs GIS data. Unitary HERs appear to be more effective at sharing information on their mapped data across the full raft of potential users.  This reflects the greater homogeneity of the structures in which they work and the closer ties they have to key users such as planning and conservation colleagues – something which is often not present in county authorities 


Recommendations:

· Databases should be built with  exporting needs in mind

· It is common for some data to sit in the GIS and some in another database (often linked by HBSMR). It is recommended that care is taken to export all of the relevant attributes, as well as just the points, lines and areas and that this procedure is be clearly documented

· It is recommended that there should be documented procedures for creating regular exports (such as those sent to neighbouring HERs)

· National and local protocols and guidance should be developed to govern the sharing and exporting of HER data 

· Live feeds between different databases should be developed. This could resolve the problem of static exports becoming out of date. Although this approach can bring its own technical issues, solutions are improving over time

Standards: 

· There are software specific standards (for instance ESRI products on a user’s computer can consume data from other ESRI sources such as ArcServer)

· More widely used are internet standards. These include:

· Web Map Services (which supply map images)

· Web Feature Services (which supply actual data layers that can be interrogated and symbolised)

· Formats that are independent of software suppliers including KML and GML

· For a practical application of standard-sharing, see the Devon County Council HER21 project (Project 6022 – Integrating and Linking Historic Environment Data in Devon)

3.4
Staff

GIS is a specialist tool and is difficult to ‘pick up’ in the same way that a word processor or e-mail system can be. Whilst they may be specialists in their own field, many HERs officers will be largely ‘self-taught’ in their use of GIS. One of the effects of having a self-taught sector is that there appears to be no consensus about data standards or their application. This situation is compounded as many local authority IT staff are often not sufficiently experienced in the specialist application of GIS themselves or in how to develop and deliver IT training programmes. Many of the issues on the uses of GIS which were identified earlier, such as version control, can be attributable to the fact that many of those using GIS in HERs are self taught.

Issues:
· Access to GIS is limited by access to expertise and training. This has a serious impact on the take-up of HERs services particularly at the point of delivery where the HERs outputs are most needed – in planning and conservation
· Many officers rely on access to their corporate local authority GIS officers to provide help with specifications and processes: these specialists may be part of other teams or work at a different location: levels of use and advancement of GIS in local authorities vary considerably
· To satisfy the successful adoption of industry standards for use of GIS in HERs, officers with responsibility for HERs need access to a level of knowledge in order to maintain these standards and adhere to guidance and protocols


Recommendations 

· GIS training should be developed, specifically aimed at implementing the common GIS tasks carried out by HERs staff. This could either be ‘non platform specific’ and so suitable regardless of the GIS used by that authority, or more practically, 2 or 3 variations could be offered tailored to the main GIS software used.

· Training should include linkage back to a wider programme of Continuous Professional Development and should count towards a CPD log or equivalent
· Access to appropriate self help mechanisms in the use of software and the application of standards should be enhanced in order to save time and professionalise HERs management
3.4.1
Formal qualifications available

Many University Geography departments now offer GIS, either as a module within another course, or as a degree in its own right. Several universities also offer an MSc in GIS, including two year part time and distance learning courses.

The software suppliers and their distributors also offer generalised courses covering aspects of their software. However, a significant mental leap is usually required to apply this ‘back at the office’ in a complex environment such as a HER.

Finally, the Association for Geographic Information (AGI) have developed a ‘Chartered Geographer’ (CGeog GIS) programme with the RGS, to recognise the contribution to geography made by those with 6 years experience and who fulfil other criteria.

3.4.2
Examples of training & support programmes

The HERs forum provides support in a number of areas and allows practise to be shared between HERs. However, it doesn’t in itself address the need to bring in good practise from outside the HERs sector.

Support is also available from English Heritage, in some cases from in-house local authority GIS staff or from third party providers.

Opportunities for continuing professional development and skills building by GIS users include the HERs forums and the SHINE training and support programme. 

3.5
Hardware

Although most modern GIS will run on relatively modest PCs, processing tasks and working with large datasets does require significant processing power and memory. Substantial storage may also be required for the records and updates. Some workshop consultees, did report problems with using old equipment and in the current Local Authority funding climate, this will only get worse.


Recommendation:

· Local authorities should ensure that they have access to computing hardware of an adequate capacity to handle the data requirements of HERs
Issues:
· Day-to-day tasks, such as digitising the boundaries of sites can be carried out on PCs approaching the minimum specification given by the software manufacturers.
· Large tasks such as major updating or conversions, should be carried out on more powerful machines (maybe in other departments) and the results transferred back to the HER
· It would be difficult to specify minimum hardware standards because of varying requirements – some data handling is becoming easier while some is becoming more ‘resource-hungry’
4.
Guidance from the Planning Sector

4.1  Planning Portal / PARSOL 

The Planning and Regulatory Services Online National Project – PARSOL  was originally funded as part of the Government’s Local e-Gov initiative to help support local authorities implement e-planning and e-regulatory solutions through the development of a range of standards, advice and scripts.  The resulting report on Best Practice in the Use of ITC was published in 2004. It particularly addressed the role of electronic communication in providing public information, service delivery and developing interfaces between separate systems.  
While PARSOL was important in encouraging the adoption of systems, such as GIS, into the planning sector, the issues have moved on since then. Usage is now commonplace with acknowledged benefits in information sharing, quality of service and operational efficiency.  The progress of planning applications to meet decision-making targets is generally driven by effective GIS systems with searchable links to other disciplines, such as enforcement, highways and legal services.  However, public access to planning GIS systems tends to be limited and this could be an inhibiting factor in the integration of HERs.  

Ownership of PARSOL planning products has now passed to the Planning Advisory Service and the Planning Portal.  Neither of these initiatives nor DCLG publish specific guidance on GIS data standards (although the DCLG is named as a data provider early adopter for INSPIRE).
The Planning Portal is a means of delivering alerts and constraints; upstream consultation; access to MAGIC and information on scheduled monuments, and links to guidance on standards.  It no longer hosts the National Planning Applications Register – this was a trial project that has since been devolved back to constituent local authorities. Geographical referencing is based on postcodes, rather than GIS, while the bulk of the portal is more text-based. The lack of a GIS function means that the relevance of the Planning Portal to HERs as a direct link is limited. However, that may change especially if it can assist in making HERs more fit-for-purpose for planners 

The difficulties of linking heritage data with planning were cited by some consultees. Restricted access means that planners are commonly using other forms of readily accessible information, such as Google Street View, in preference to GIS, thus bypassing the opportunity to link with the HERs.

4.2
UK Location
UK Location is a UK pan-government initiative to improve the sharing and re-use of public sector location information.  Established following the publication of the UK Location Strategy, it incorporates the implementation of the strategy and the EC INSPIRE.  Coordination is through the Location Council, with the Department of Environment, Food and Rural Affairs as the lead government department. The UK Location Strategy is based on the premise that “everything happens somewhere” and that an enhanced understanding of places in terms of their assets, usages and impacts on people will lead to improved planning and risk management. 

Importantly in the context of this study, it highlights issues with the reliability of government-owned datasets that incorporate location of, duplication, and lack of linkage across the datasets required to support policy development and implementation. It sought to establish a consistent framework for publishing, discovery, evaluation, access and re-use which would maximise the value of location information to the public and private sector. This addresses a current concern around data sharing as to how the public sector distributes and shares data with stakeholders outside of the public sector.

Case study: Successful Data Standards - the National Land and Property Gazetteer (NLPG)

The NLPG was initiated in 1999 as the master address dataset for England and Wales. It is the central hub for the address-creating local authorities' Local Land and Property Gazetteers (LLPGs).

All local authorities create their LLPGs using common data entry conventions, based upon the national standard BS7666:2006, and submit their LLPGs to the national hub, managed by Intelligent Addressing. The creation and maintenance processes are well-tested, combining local knowledge with central validation. 

Local authorities in England and Wales have a statutory responsibility for street naming and numbering. They update the NLPG on a continual basis, enabling daily updates to be available to users. A percentage of the revenue from selling the NLPG goes back to local authorities, although the main driving force (apart from legislation) is the efficiency gains that using a standard system gives them.

National networking to national standards, as the NLPG demonstrates, could provide an alternative model for HERs where core data are managed through a central hub. This would provide the opportunity for HERs to strengthen their consistency, accuracy, currency and comparability.  These are all aspects that have come under critical review in the workshop discussions. 
5. Discussion 

The consultation which informs this report identified a series of challenges and issues over and above the immediate issues of quality standards in the application of GIS to HERs which need to be considered. These issues are discussed in the following sections. They focus on key areas: 

· The challenges facing the achievement of success for HERs within the context, culture and professional disciplines prevailing within a local authority 

· The factors influencing the maintenance of an effective and fit-for-purpose resource which is current and maximises the opportunities of technological development for knowledge and data sharing
· The effective management and maintenance of HERs GIS to create a trusted information source, reduce duplication and create a cohesive and valued resource at local and national level
Many of these issues can be resolved or mitigated through the adoption of simple processes which are detailed in the recommendations in the final section of this report.  

5.1
HERs and GIS within the Local Authority Context

5.1.1
Location and integration of the HER

Over the last ten years the level of sophistication of HERs has evolved, as has the adoption of use of GIS in local authorities. GIS is now widely used in Tier 1 and increasingly in Tier 2 authorities, although with variations on the location and resources for GIS within these structures. For example main users in Tyne and Wear all have their own GIS teams - they have digitised their own data and all the districts use their own GIS in-house data. Whereas, North Lincolnshire, as a relatively small unitary authority in existence for only 14 years, has no corporate GIS. Archaeology and planning are now within the environment team and some environmentalists have never used GIS.

Some LAs have integrated their HER into their corporate information systems; others sit the HER in a separate silo, disconnected from other LA staff and functions, either for historical reasons or personal preferences. The location of the HER within each local authority structure is essential to its effectiveness, use and value. However, responses to our survey showed that 42% of Counties and 57% of Unitaries still hold their GIS data departmentally. This results in duplication or different yet complimentary information being held separately on multiple systems.

Where HERs are integrated into a corporate GIS, heritage data can be overlaid with planning or other data, potentially enabling a more holistic overview of development and conservation, avoiding duplication of effort across departments and making effective use of resources though access to a central pool of information. In some instances, the HER is being used extensively by the strategic planners for land allocation and green infrastructure planning, and archaeological planning alert layers are in regular use by planners.
A reported disadvantage of integration was that corporate systems may not be able to incorporate specialist standards such as those recommended for use in HERs. 


Recommendations:

· The advantages of central corporate GIS are well documented. It is recommended that where available, the HERs should participate in it.

· Where a corporate GIS is not available, it is suggested that arrangements should be made for key LA staff (including conservation officers and planners) to be able to access the key datasets and bring into their own GIS.

5.1.2
A Clash of cultures

The use and location of HERs within local authority departmental structures is often a reflection of the cultural and professional differences between two distinct disciplines - archaeology and planning – where the first takes an holistic overview of place and the second focuses down to planning management issues on a case-by-case basis.

The approach adopted by most HERs is firmly fixed within an archaeological tradition. We found that very few of the HER managers and officers were not trained archaeologists. This is probably attributable to the evolution of HERs out of Sites and Monuments Records (SMRs), historically the preserve of the archaeological fraternity. 

A significant proportion of HER staff reported that conservation and planning officers rarely asked for information held within their HER, and tended not to undertake thematic searches to inform their case work. In many cases (particularly common in two-tier authorities) conservation and planning officers have very limited contact with their HER preferring to use their own historic environment datasets to inform planning decisions. 

There are numerous examples of poor practice where the HER is ignored by planning and conservation colleagues who preferred different, less specialised approaches – such as using Google Street View to make initial assessments of buildings by looking at the current publicly accessible views of elevations. In defence of planners, it was noted that while they are in a position to enforce standards they are also under pressure to meet targets for decisions and to discharge conditions, so accurate checking of historic environment data may not always be undertaken as it is perceived as having a lower priority. Also, as highlighted later in the Access section of this chapter, there is often no direct link between HER content and conservation and planning officers’ PCs, making it very difficult for them to interrogate the HER without going through a third party member of staff who has direct access.

In many instances HER staff are physically and departmentally distant from their planning and conservation colleagues. This lack of day-to-day interaction and the differences in traditions and priorities means that both parties often have a limited understanding of one another’s needs - and importantly what each could contribute to the other in terms of knowledge, expertise and information.


Recommendations:

· HERs managers must recognise the issues involved in operating across different cultures: 
-
The suppliers of information (mainly archaeologists) who add data to the HER
-
The professional disciplines (mainly planning and conservation) who use the information to support planning policy
-
Developers who need to understand the constraints of particular sites
-
Researchers often requiring high levels of detail in relatively narrow topic areas
-
Local communities wanting to understand their localities. 
· The information outputs of the HER must be meaningful and understandable to all these users.

· HERs must be effectively integrated into planning departments or have effective connections if sharing and collaboration is to flourish
BEST PRACTICE CASE STUDY: Planned Development in Response to User Needs 

Following the creation of Durham County Council as a unitary authority in 2009, a new Design and Environment team brought together County and District Conservation Officers with the Archaeology team. This coincided with a re-design of the HER software to make it compliant with national standards.

The new structure enabled further integration of the work of the Conservation team with the development of the HER. Previous discussions with the County Conservation Officers had led to a module to enable Conservation Officers to record their advice on planning applications within the HER. The next phase involved the creation of a module for recording designated sites, including Listed Buildings, in line with MIDAS Heritage. Listed Buildings were already in the HER as Monuments, but Conservation Officers recognised the advantages of a new module which would simplify management of the Listed Building information. Ongoing discussion with the Design and Environment team over Conservation Area records is leading to better integration of these within the HER.

Conservation team involvement has led to a stronger sense of ownership of the HER and their taking on the maintenance, updating and enhancement of the Listed Building records, as well as the GIS layer for Listed Building. 

The Team’s overall vision is to make the HER the core information system for all the different Historic Environment specialisms, with Officers accessing the information as well as recording their advice within one system. Development is ongoing to achieve this vision, but at all stages, consulting with the key internal users will continue to ensure the HER meets their needs.

Nick Boldrini, Durham County Council Archaeology Section
BEST PRACTICE CASE STUDY: GIS as a Shared Central Resource

The sharing of Geographic Information across North Yorkshire County Council is managed through a central team responsible for data structures, data quality and data consistency. Their overall remit is to ensure that data is stored once but delivered back out many times. This central data is held in two ways, via Oracle spatial tables and, where it is not possible to do so through Oracle, on a central server.

By doing this all key GIS users have direct access to current datasets. Holding the data once in this way also enables the central team to deliver and share the information though an intranet GIS application. This gives all staff a level of GIS functionality without the cost whilst all can see the same information. The data can also be presented through the County Council web pages, increasing the audience and sharing the same information with the public.

Many different datasets are sourced by the team and then shared in this way, from the base mapping, to externally sourced data, but specifically all the internally generated data is centrally stored and each department can select information relevant to its needs. This is essential for the smooth running and delivery of the varied council services and has improved the confidence with data sharing and enabled interdepartmental relationships to be built through sharing information. 

Graham Townsend, North Yorkshire County Council
5.1.3
Recognising the value of HERs

Concern was voiced on the perceived lack of GIS strategy at senior level in many local authorities.

An over-riding concern echoed by most of the consultees was that the function and value of the HER was neither understood nor appreciated by senior management or council members as a corporate resource, thereby placing funding of the HER at risk in budget reviews and local authority restructuring.

Many officers responsible for HERs are anxious about their future within the current local authority cuts and the resultant internal power struggles.

HERs need a clear rationale to justify their value and ensure their survival in the context of decreasing local authority resources. HERs have undoubted potential as an information and data source but they require considerable development to make them more fit for purpose and useful to professional disciplines of planning and conservation.

“Many local authority planners have a mindset around listed buildings, designated and non-designated assets, conservation and traditional built forms, not archaeology.  They will not look at or use the HER themselves, even if it is easy to research online. Their attitude is that they don’t need the HER; it is not something that someone else does.  They are Interested in the building and that is it. The value of the HER is not perceived. If HERs are to be promoted then they need to be accurate and valid.”  

Workshop attendee.
Their effectiveness is also dependent on the availability and quality of expertise and experience in interpretation to put things within their local context. However, such interpretation does not necessarily have to be provided by the HERs service itself. The professional industry bodies have an important role to play in this process both at national and local authority levels.

“It’s a question of educating colleagues on the value and uses of the HER and the planning role” 

Workshop consultee.
The HERs form part of an information landscape that includes heritage designations, publications, public records offices, libraries, museums and the National Monuments Record (NMR). They also have a wide range of users, from academic researchers to developers. Despite this apparent network, many HERs are surprisingly isolated.
Threats to HERs within the current economic climate

· Continued availability of staff expertise for HERs interpretation

HERs constantly change through the addition of new information. The importance of professional expertise in interpreting the nuances and implications of the HERs data was stressed throughout the consultation. 
In many instances specialist knowledge and information resides with one or two individuals, making the system vulnerable to staff change, workload pressures, competency and local authority staff cuts. Because so much information is held by HERs managers and officers, cutbacks and loss of specialist staff may result in loss of knowledge or lack of transfer of knowledge - although GIS is a good tool it was forcibly argued that there was a strong possibility of misinterpretation by non-experts.
· Priorities and resources: continued local authority investment in HERs 

Current reductions in local authority staff and spending may impact on the IT and specialist staff resources and level of priority accorded to HERs for their upkeep and development. This is a direct consequence of the lack of understanding within the local authority hierarchy of the value of HERs. Continued cost of maintenance and investment in system updating of GIS for HERs is under threat within some local authorities. Increasing centralisation of local authority IT services also means that many IT officers are unfamiliar with HERs GIS ands cannot offer the specialist support needed.
Communicating the uses of HERs 

Often the potential usefulness of information held by a HER is not fully understood within the corporate structure. In some local authorities, access to the HER is limited. In others there is a lack of understanding about its functions and potential uses. Staff knowledge and communication of what is contained within the HERs is an integral part of ensuring that the potential of a HER is realised in terms of contributing to spatial and sub-regional planning.

“Conservation people come from a different skill set. You do find problems with the interpretation of listed buildings; usually aspects of the building are underestimated. Some of my colleagues look at a map and see only a field: when they then look at a HER map they see a lot of information there and realise that it may be highly significant.”  Workshop attendee.
Relationships with the HERs vary at district level, in some cases there is no relationship at all and scant knowledge of the existence of the HER.

BEST PRACTICE CASE STUDY: Working Together to Provide a Better Service

Worcester City and Worcestershire County Historic Environment Records (HERs) are developing a new joint software platform delivered from the same building as the City and University libraries and the County Record Office, allowing public access to a vast range of data in one place.  

GIS provides a geographically-based resource allowing complex, but rapid, interrogation and analysis of the resources and dissemination of information to remote users. 

The benefits of working together in this way go beyond just providing a seamless service to the public.  It provides a greater range of specialist skills and the ability to cross-reference data.  Thematic HER searches can be carried out across the whole County rather than duplicating effort.  It also allows projects carried out by the two HERs to be linked together.  

A good example of this is how the English Heritage funded HER21 projects, recently undertaken by City and County, link together to provide more information than either could provide individually.   As part of English Heritage’s commitment to Heritage Protection Reform, Worcester City HER was funded to digitise pre-1948 Building Applications held in the County Record Office and link them to HER building records and character areas.  Worcestershire County HER was funded to begin a process of rapidly recording all historic buildings in the County through a photographic record (both Listed and unlisted). Both resources are spatially searchable and together provide an enhanced information base, which can be made available to Conservation Officers via a read-only version of the HER at their own PC. 


Emma Hancox, Worcestershire Historic Environment & Archaeology Service

Sheena Payne-Lunn, Worcester City Council Archaeology Section

5.2
Access and sharing information

5.2.1
Internal sharing

Planners were reported as being the main client by 87% of Counties and 90% of Unitaries. However, this use is much more for strategic planning and policy rather than day-to-day development management.

The table below shows the types of uses for which county and unitary HERs provide information:
	
	County
	Unitary

	To respond to an inquiry from the public
	87%
	100%

	To inform research/surveys - Planning strategies
	87%
	90%

	To inform research/surveys - Monument surveys 
	87%
	97%

	To inform research/surveys - Building surveys
	80%
	86%

	To inform research/surveys - Other area studies
	77%
	86%

	To present evidence at a public inquiry
	77%
	59%

	Applications for permission - Listed building consents
	60%
	80%

	Applications for permission - Conservation area consents
	53%
	76%

	Applications for permission - Scheduled monument consent
	53%
	86%

	Applications for permission - Works on historic gardens
	53%
	69%

	Applications for permission - Tree preservation
	3%
	17%


Based upon 60 survey respondents across England.

Whilst responding to inquiries from the public was a service provided by nearly all HERs, the volume of work this involves is small when compared to that undertaken for planning control and conservation related activities; requests for access to LA GIS data are almost always internal rather than from members of the public or commercial consultants and contractors. Usually there are few internal restraints on access to data, but where data is sensitive (such as WWII aircraft crash sites) access is often restricted for non-LA users. 


Access to HERs by planners and conservation staff 

This table shows the different methods by which planning and conservation officers access information held in the HERs:
	
	County
	Unitary

	Hard Copy
	20%
	14%

	Online/Intranet Access to GIS HER Content
	56%
	48%

	Online/Intranet Access to Non GIS HER Content
	32%
	14%

	Request For Bespoke HER GIS Content To Be Generated
	60%
	45%


Based upon 60 survey respondents across England.

In both county and unitary contexts only around half of the councils surveyed reported that colleagues working in planning and conservation had extra or intranet access to the HER.

However, with limited departmental budgets, many local authorities do not have the suitable numbers of licenses or the software to provide ‘read only’ access to the HER by conservation and planning officers and other key staff, thus limiting their access and usefulness. Costs of GIS licences are a concern for many consultees. 

	
	County
	Unitary

	LA Staff (within your department)
	86%
	100%

	LA Staff (outside your department)
	59%
	80%

	Current project partners
	31%
	72%

	Other professionals
	17%
	44%

	General Public Enquiries
	24%
	40%

	Sector Bodies (i.e. EH)
	10%
	24%


Based upon 60 survey respondents across England.

Alert Areas

Feedback from the workshops indicated that unqualified ‘Alert Areas’ were insufficient for use by planners, however, full access to all HERs layers was not required either. A possible way forward would be to be for each HER to create and share an alert areas file which also contained a few key facts about why the area was important. These could be standardised to include a minimum set of fields and supplemented if local needs required.

These annotated alert areas would be simple enough to be kept up to date, but could be broader than just protected nationally designated heritage. Through the use of standard fields, they would allow cross boundary working and research up to a certain level, after which the full HER would need to be consulted.

A more detailed investigation of this aspect will be found in one of the other Strand 1 HER21 projects – Project 6033: HER-derived Alert and Constraint Mapping Supplied to Local Authorities.

Recommendations:

· HERs should create and share an alert areas file containing key facts about why the area is important. Standardised fields should include as a minimum: 
· Reference to statutory designations 

· An indication of the sensitivity of the site, building etc

· Whether the heritage interest was above or below ground

· How the site or building links to other alert areas (i.e. is it the cumulative effect that is important rather than a single building)

5.2.2
Sharing with neighbouring authorities and other professionals

Data Sharing: 81% of two tier and 88% of unitary authority HER staff stated that it would be useful to be able to access neighbouring authority HER GIS data. Local authorities reported that this was typically undertaken through exporting a snapshot and sending the files either annually as the result of an agreement or responding to a specific request. The information supplied may be correct at the time of export but then quickly goes out of date, particularly in locations with a high density historic setting.

Depending on how the export is carried out, corresponding information from the HER can be left behind as might any metadata. Thus, even where HERs are applying standards such as MIDAS Heritage, INSPIRE or metadata standards, the exports supplied to others is likely to be non-standard or imperfect.

“In ‘Authority N’ they are extremely protective of the HER.  Sometimes we cannot get a license due to budget constraint issues. Knowledge of what the HER contains is an issue amongst colleagues. Staff are protective of giving out the information as they are terrified of people with metal detectors searching on the sites.” 
 Workshop attendee.
Although we found limited instances of live data sharing outside the formal process of local authority boundary reorganisation, there are opportunities for neighbouring local authorities (particularly Unitaries) or overlapping planning authorities to collaborate and achieve economies of scale. Examples discussed during the workshops included the Black Country local authorities and Devon / Dartmoor NPA. This joint working often comes about where one party has particular in-house expertise or has invested in its own systems. Web mapping technology has developed considerably over the past few years to a stage where it is now realistic for one HERs to manage the GIS content for several authorities centrally and for staff in the other authorities to simply call the service to their desktops. 

Disseminating HER information to professionals, such as Conservation Officers, across a range of authorities is considered in the Strand 2 HER21 projects. See Project 6016: Extending Professional Access to the Lincolnshire HER.

HER21: Integrating and Linking Historic Environment Data in Devon (Project 6022). 
This project investigated the issue in more detail. Draft conclusions included that whilst there were issues with setting the systems up, these may be overcome with time and that this approach allowed for a low-cost and sustainable method of sharing historic environment data.

Many consultees said that, because their HER is out of date, sharing data can be problematic. Given the amount of data the record contains there is some degree of inevitability that HERs will always be out of date. The variations in currency can lead to difficulties when HER GIS information is shared across boundaries and where there are variations in the use of polygons and the extent of contextual information. 

There is often a divide between the HER and the primary/secondary material it draws from, typically held by the NMR, EH, local museum service, records office and grey literature. This divide can lead to currency issues, as updates and changes in the primary/secondary material can take some time to reach the HER – particularly if it operates in a different division of the LA or is some distance away.

Our consultation found that museums seldom share information with HERs officers. When they do, it can be a long-time after the museum receives new information or a new find. The public tend to take finds to local museums who rarely liaise with HERs officers to discuss the significance and recording of such finds. Record Offices or Archives are often in different locations from HERs officers and levels of interaction vary. Whilst there are instances of joint projects and liaison groups there are few protocols for the formal exchange and sharing of new information.

Accessing the HERs

“HER’s managers don’t want open accessibility as they want to qualify and interpret the information before it reaches the user (whoever that is).  The interpretation is as important as the information itself. With local authority cutbacks -who will interpret HERs information?” 
 Workshop attendee.
Procedures for accessing HERs data vary considerably, ranging from application though formal protocols to informal requests for data or direct access through the Heritage Gateway. In some local authorities different users have different levels of access: at county level limited data is released to districts, in other instances data is made available to external organisations and consultants with data exchange and licence agreement protocols in place. Data protection is given as a further reason for limiting access. 50% of survey respondents were aware of legal issues with releasing the HER GIS data, including copyright issues with Ordnance Survey map data, from which their GIS is derived.

Sensitivity of the information contained within the HER is also a concern for several survey participants. Maintaining the security of sites and fear of damage to archaeological sites is given as a reason for restricted access to HER data: for example Hampshire County Council does not release full grid references on their public access website due to the sensitivity of some of their sites. Some findspots are not plotted online due to agreements with the Portable Antiquities Scheme.

“Knowledge of what the HER contains is an issue amongst colleagues. Staff are protective of giving out the information as they are terrified of people with metal detectors searching on the sites.” 

Workshop attendee 

BEST PRACTICE CASE STUDY: Extending Professional Access to the Lincolnshire HER

Lincolnshire County Council’s Historic Environment Team’s (HET) project, carried out under the HER21 programme, provides wider access to, and enhanced content of, the HER for colleagues in its District Councils, particularly for the requirements of Conservation Officers. Lincolnshire has two tiers of local government and the Conservation Officers are based in seven District Councils within the County Council’s area. The LCC HER uses the exeGesIS software, Historic Buildings, Sites and Monuments Record (HBSMR) linked to a geographic information system. ExeGesIS SDM carried out the technical development for the project with Mouchel Business Services the County Council’s IT provider.

The HET work in partnership with District Council Conservation Officers to enhance the HER content in terms of the built historic environment. A bespoke website now allows more direct access to the HER for Conservation Officers, allowing an effective and efficient means of sharing HER data. This publishes the HER map overlays with a mapping user interface, enabling them to use GIS based mapping overlaid with HER data on Sites and Historic Buildings, Fieldwork and Site Visits, Designations and Casework. It allows for structured feedback from Conservation Officers to add or edit HER information. This structured feedback uses selected fields to capture data to facilitate the incorporation of this data into the digital HER.

It contains information on pre-planning enquiries that include commercially sensitive data and so is for professional, rather than public, use, with access controlled by a login. Public access to the Lincolnshire HER is available through the Heritage Gateway website or direct contact with the HET.

Mark Bennet, Lincolnshire County Council

Recommendations

· Sharing issues should be managed by adopting established approaches to recording the accuracy and other known limitations of the data 

· The Devon trials of live feeds between different GIS should be extended to see how the identified issues can be overcome
5.2.3
National to local

“There is a vast amount of information at national and local level which could be added into the HER. Input of information needs to be a far more interactive process.  Many consultants and historic buildings architects have a vast amount of information that does not find its way into the HER. I am sure that if the professional bodies encourage information sharing it will be in the collective interest.” 
Workshop attendee.

Many of those consulted felt that the first step should be to ensure that the national database is accurate and up-to-date.  As a central custodian, the NMR feeds information into HERs, INSPIRE and Magic, but is by no means faultless. HERs officers would welcome the opportunity to provide a local level input into the updating process with the benefit of experience on the ground.

Consultees expressed concern over the currency and spatial accuracy of certain national datasets while acknowledging that the task of drawing together all of the different approaches taken by individual HERs could prove uneconomic. Again, this is not unique to HERs and can be overcome with sufficient resources (as in the case of local and national Land & Property Gazetteers).

CASE STUDIES:

Multi Agency Geographic Information for the Countryside (MAGIC) Website

A well used example of mapping, data information and downloads, aimed at the professional user. MAGIC was launched in 2002 and was designed to meet the needs of its partner organisations to share information about environmental schemes and designations. Shortly after its inception, the facility was made available to anyone who registers, free over the internet. Although this project does not gather and process information, it has several years experience of publishing large public datasets and the infrastructure required to support this activity. 

There are 3 main services:

· Users can view the data on a zoom-able and click-able map

· Users can view background information (date of capture, supplier details, etc)

· Users can download the actual GIS files to use in their own systems (or are provided with a contact address)

The key benefit to project and partner staff is being able to concentrate on improving the quality of their data holdings instead of responding to requests for data and burning CDs for posting as was the case before the service started.

Heritage Gateway

The Heritage Gateway provides a portal where information from participating HERs can be searched by members of the public or specialist users. The technology behind the scenes has a strong tie to the HBSMR used by local HERs, however, data can be contributed from other systems. The Heritage Gateway provides a spatial search (i.e. if you carry out a search near a county boundary, it will also search the neighbouring HER).

In the screenshot shown, the pointer is in Hertfordshire, but the search area (in red) also successfully picks up records from the Bucks HER. The individual search results do also contain spatial information (grid reference). However, although a map is used to formulate the search, the results are not available in map form and so the user is not able to see the distribution of the items of interest.

This is in contrast to the MAGIC website, where information (for instance Local Nature Reserves) can be visualised and the actual GIS file downloaded. NOTE: this does require input from the central co-ordinating body (in this case DEFRA and Natural England) to clean the data. However, having done this, it greatly reduces the burden of responding to data requests and also actively promotes the reuse of data.

Heritage Gateway receives 8,000 visits per month compared to MAGIC which receives 5,000 every day (although MAGIC covers a broader range of fields). Although the Heritage Gateway provides a means for HERs to publish and promote their data, some consultees felt that the present arrangement was not equitable, as it places extensive requirements on them rather than on EH. More information is required as to the evidence of this.

Sport England – Active Places database

The Active Places database includes information on over 50,000 sports facilities – from sports halls to ski slopes, swimming pools to health-and-fitness. It includes local authority leisure facilities as well as commercial and club sites. 

There are 3 main services:

· There is a public facing website that allows users to carry a number of searches and returns the location of the facility along with a description

· Registered ‘power users’ can carry out online scenario testing

· Users wanting more customised modelling can commission Sport England

There is a rolling programme of updating 30 authority areas per month, supported by intelligent monitoring (such as planning applications) rather than relying on data being pushed from local authorities. A key benefit is the contribution to organisations’ aims of improving access to facilities and helping others do to the same.

Local Nature Reserves

These are designated locally and the data is often held by local records centres. However it is drawn together by Natural England and published annually through a national portal, (www.magic.go.uk) where it can be viewed over basemaps and the GIS data downloaded.

5.3
Duplication of data

5.3.1
Trust in HERs

Many consultees distrust the data on their GIS systems as being inaccurate and inconsistent, with out-of-date referencing across the layers in terms of distances and locations. The repercussions of this can be significant - such inaccuracy in one local authority resulted in the demolition of twenty Grade 2 buildings where references were inaccurate across the GIS layers.

It is vital that information is accurate and current in order to create confidence in the HER.  One HER admitted to 40% of inaccuracies covering both content and plotting.  Others have serious backlogs, often over six months, in accessioning grey literature.  Increased confidence will increase usage and commitment.  Without this, localised ad hoc databases are developed and the overall state of knowledge, and access to it, is fragmented.  The evidence is that this is already happening.    

The table below shows how HERs officers rated the quality and range of information present in their HER.

	
	County
	Unitary

	Partially accurate, with limited application
	-
	7%

	Accurate but with minimal content
	12%
	28%

	Accurate with adequate content
	36%
	34%

	Accurate with significant content
	52%
	31%


Based upon 60 survey respondents across England.

The relatively recent creation of Unitary authorities may be a significant contributor to the lower percentage of HER officers who believed their information was both accurate and at least adequate in terms of content - in some cases information that resided at county level was either inappropriate for the needs of the new unitaries or was only transferred in part from one authority to the next.

6. Conclusions and recommendations 
6.1
General conclusions 

· In the majority of cases Historic Environment Records (HERs) have Geographic Information Systems (GIS) in some form: there are instances where HERs were early adopters of GIS in the early 1990s, leading the use of this technology in their local authorities

· Coordinating data across multiple authorities: a full range of practices was found, with variations on local data creation, management and dissemination. This diversity of local approaches is making a national overview or joint initiatives very difficult. Some HERs have experienced difficulties when attempting to work across boundaries with neighbouring local authorities or regional and national agencies. This is due partially to working with different systems of different ages, but equally to variable practice in the management of systems and interpretation of standards and definitions  
· HERs present a valuable and considerable resource but the collection and maintenance of such a resource comes at a price and the value is only realised if the information they contain is:

· consistent, current and accurate;

· easily accessible to a range of users;

· is clearly flagged and is part of a rolling update programme where older data are relied upon

· and the different data sets and layers contained in the HER can be compared

· In many areas of practice, GIS data standards are available – either through initiatives, such as MIDAS Heritage, or from the wider GIS industry. Where specific standards are not available or are too general, guidance and good practice is available, for instance processes for version control and archiving

· The in-house support for HERs staff varies tremendously and, where either general ICT or specific GIS expertise are not available, it is difficult for largely self-taught HERs staff to apply these standards or good practice (which they may not even be aware of). In these circumstances, expertise and support from GIS professionals outside the local authority will be the best way to improve the adoption of standards and improve efficiency

· Although there is some convergence of the two main commercial GIS systems (ESRI and MapInfo) and HBSMR, these programmes are so versatile in how they can be used, that this has not led to standardisation by itself and is unlikely to do so in the future

· One of the striking facts from the sector survey was that a high percentage of responses to enquiries required the creation by HERs managers of bespoke answers. Implementing the interoperability recommendations could make substantial improvements in efficiency

· Similarly, there was evidence of HERs staff seeking to control the quality of the database by being the only point where new data could be added or interpreted, thus creating bottlenecks and backlogs. An alternative approach would be to allow greater access for others to create records and for the HERs staff to have final editorial control

· The HER is both a consumer and exporter of data. However, in many cases, there was evidence of duplication of datasets by different departments – either due to technical problems with sharing or suspicion that other datasets are not up-to-date or accurate. That said, where good sharing arrangements were in place, both parties experienced significant benefits

· Particular issues were reported concerning metadata (although this problem is by no means unique to HERs). To fully realise the potential of sharing the data, the available standards for metadata will need to be systematically applied

· HERs were often early adopters of GIS within their authority and in some authorities continue to use modern GIS effectively. However, responses from the sector survey and workshops indicate that a significant number are not making full use of GIS’s potential and operate in isolation from the rest of the authority and other HERs

6.2
Recommendations 

6.2.1
Interoperability standards (3.1.2):

· While some bespoke outputs will always be required, the GIS should be set up to answer common queries  

· In addition to physically allowing access to the raw data, we recommend approaches should include:

· pre-populating fields

· pre-creating ‘cuts’ of datasets that are commonly needed

· creating standard combinations of layers that can be called up and printed

· semi-automating tasks through the use of simple scripts or models. For instance, PDFs of maps and keys should be provided along with the raw GIS data to help the recipient re-create a map if needed

· Full use should be made of recent developments that have improved the ability for organisations and practitioners to both publish and access data content through web mapping services.  This is commonly seen where interactive maps are available through a corporate website.  If content is published using suitable web standards, data can be brought directly into another GIS (read only) and additional data can be added or overlaid. 

6.2.2
Spatial accuracy (3.2.1): 

· Clear guidelines and standards should be developed and promoted to assist with the interpretation of detail.  These should include:

· Ordnance Survey MasterMap should be adopted as a mapping standard in order to reduce problems of scalability (See also Spatial resolution below)

· Provision should be made to have more than one polygon representing the site or building, linked by use of a unique identifier

· Clear metadata would forewarn the user about the expected level of accuracy, either through a specific figure (such as ‘accurate to within 10m’) or though describing its origins (for instance ‘based on postcode centre points’)

· Related to this, should be a flag in each dataset that highlights the need for it to be reviewed after a certain time period

· Where mapping is carried out near to the local authority boundary (or of features that extend beyond the borough boundary) it should be cross-referenced where possible with neighbouring datasets

6.2.3
Spatial resolution (3.2.2): 

All local authorities have access to MasterMap through the ‘Public Sector Mapping Agreement’. This entitles different departments to access these basemaps and also contractors to use MasterMap to deliver particular projects. In addition to high spatial resolution, a key advantage is that polygons can be ‘snapped’ to it as they are drawn, speeding up the process and improving consistency.

· It is recommended that MasterMap should be used whenever new datasets are created or updated – either in-house or by consultants and MIDAS Heritage be amended to reflect this

6.2.4
Temporal accuracy (3.2.3):

· It is strongly recommended in the MIDAS Heritage guidelines that location entries should refer to the current street or area names to aid retrieval. However, old administrative areas and streets can be stored as additional information using the Currency Unit of Information to indicate that these are no longer current

· Provision could be made to have more than one polygon representing the site or building, linked by use of a unique identifier

· As with Spatial accuracy, clear metadata would forewarn the user about the expected level of accuracy 

· Related to this, a flag in each dataset could be used to highlight the need for it to be reviewed after a certain time period

6.2.5
Temporal resolution (3.2.4): 

· As with the non-GIS parts of the HER, the MIDAS Heritage guidelines should be consistently applied to ensure interoperability and the guidance should be revisited to consider whether it can be further clarified regarding multi-period entries, as there is variation in the way period dates are applied to HER records. 
· The overall development of a future version of MIDAS Heritage is strongly advised as an effective route for the resolution of many of the issues relating to HERs and GIS which emerged though the consultation process
6.2.6
Thematic accuracy and resolution (3.2.5): 

· It is recommended that the MIDAS Heritage guidelines be consistently applied 

· It is recommended that the Inscription Wordlists be consistently applied

6.2.7
Consistency (3.2.7): 

Inconsistencies can be a warning of other potential issues with the database such as missing data. 

· A common strategy should be adopted: 

· To assess which are the most important fields

· To produce a list of possible inconsistencies 

· To devise a series of tasks to test for them

· It is recommended that an element of automation be considered for this task through the use of scripts, with the results added to the data as a validation field

6.2.8
Completeness (3.2.8): 

· Tests should be created using ‘proxies’ or models. As an example, early settlements were often created near water and / or on fertile land. If parts of the local authority can be found which show these characteristics, but which do not have any records – then they could be prioritised for future search

6.2.9
Lineage (3.2.9): 

Metadata is invaluable in creating a corporate memory of the datasets and when exchanging data with others. It is recommended that:

· Metadata is created for all key datasets where users outside the HERs will need to use the data

· UK Gemini or a subsequent standard is used to structure the metadata (which can be supplemented with local data if required)

6.2.10
Adding new data (3.3.1): 

· Roles and responsibilities for inclusion of information on to the HER must be clearly defined

· Guidance and standards should be developed for those who supply data to HERs. These documents should include geo-references and map based information. The guidance and standards should be agreed by the relevant professional bodies and incorporated in the standard and guidances governing their members

· Whilst issues with legacy data may take time to resolve, good practice from the wider GIS industry should be adopted for the creation of new records, and the updating of old, in order to improve efficiency.  Examples include:

· Careful consideration of attributes for each record, to assist in the answering of common questions

· Organisation of folder structures to allow for scalability

· File naming conventions

· Creation of metadata

· Documentation of data sources by time and origin
· HERs staff should adopt the role of validator – checking and monitoring data quality, rather than acting as sole creator 

6.2.11
Version control (3.3.2): 

· It is recommended that all HERs must have protocols and procedures to cover the backing up of HER data and curation of archive versions of the HER.

· It is recommended that storage structures and file naming conventions are developed that minimise the chances of users picking the wrong version of a record

· Good use should be made of the tools such as merging, update only changes and date stamping that are built into the GIS for managing the potential issues 

· A clear understanding of the benefits of saving in a newer format should be developed and shared. However, understanding should extend to knowing where saving in an older version, will not actually degrade the data but will improve its transferability 
6.2.12
Editing / access levels (3.3.3):
· Most GIS allow for control of access. For instance, widespread access can be given to databases on a ‘read-only’ basis. It is recommended that this can be aided by the use of browsers and free, read-only versions of the software

· A two way information flow to which users contribute and extract information must be enabled and refined in order to increase the usefulness and validity of HERs and to encourage a greater sense of ownership and awareness.

· We recommend that an agreed process is implemented, where a number of users can update records, which are saved as draft and then ‘approved’ by key HERs staff, before the main database is updated. Most GIS already allow for this controlled editorial approach

· It is recommended that a more active means of editing the HER could be adopted. This could be developed to include live event records which can be edited by conservation and planning officers using the HER on site visits

· It is suggested that a change in emphasis from HER gatekeeper to validator would maximise the skills of specialist staff, represent a more efficient use of resources and result in a more user- focused HER 

6.2.13
Sharing / exporting (3.3.4): 

· Databases should be built with  exporting needs in mind

· It is common for some data to sit in the GIS and some in another database (often linked by HBSMR). It is recommended that care is taken to export all of the relevant attributes, as well as just the points, lines and areas and that this procedure is be clearly documented

· It is recommended that there should be documented procedures for creating regular exports (such as those sent to neighbouring HERs)

· National and local protocols and guidance should be developed to govern the sharing and exporting of HER data 

· Live feeds between different databases should be developed. This could resolve the problem of static exports becoming out of date. Although this approach can bring its own technical issues, solutions are improving over time

6.2.14
Staff (3.4):

· GIS training should be developed, specifically aimed at implementing the common GIS tasks carried out by HERs staff. This could either be ‘non platform specific’ and so suitable regardless of the GIS used by that authority, or more practically, 2 or 3 variations could be offered tailored to the main GIS software used.

· Training should include linkage back to a wider programme of Continuous Professional Development and should count towards a CPD log or equivalent

· Access to appropriate self help mechanisms in the use of software and the application of standards should be enhanced in order to save time and professionalise HERs management

6.2.15
Hardware (3.5):

· Local authorities should ensure that they have access to computing hardware of an adequate capacity to handle the data requirements of HERs

6.2.16
Location and integration of the HER (5.1.1):
· The advantages of central corporate GIS are well documented. It is recommended that where available, the HERs should participate in it

· Where a corporate GIS is not available, it is suggested that arrangements should be made for key LA staff (including conservation officers and planners) to be able to access the key datasets and bring into their own GIS

6.2.17
A clash of cultures (5.1.2): 

· HERs managers must recognise the issues involved in operating across different cultures: 

-
The suppliers of information (mainly archaeologists) who add data to the HER

-
The professional disciplines (mainly planning and conservation) who use the information  to support planning policy

-
Developers who need to understand the constraints of particular sites

-
Researchers often requiring high levels of detail in relatively narrow topic areas

-
Local communities wanting to understand their localities. 

· The information outputs of the HER must be meaningful and understandable to all these users.

· HERs must be effectively integrated into planning departments or have effective connections if sharing and collaboration is to flourish
6.2.18
Internal sharing (5.2.1): 

· HERs should create and share an alert areas file containing key facts about why the area is important. Standardised fields should include as a minimum: 

· Reference to statutory designations 

· An indication of the sensitivity of the site, building etc

· Whether the heritage interest was above or below ground

· How the site or building links to other alert areas (i.e. is it the cumulative effect that is important rather than a single building)

6.2.19
Accessing the HER (5.2.2):

· Sharing issues should be managed by adopting established approaches to recording the accuracy and other known limitations of the data 

· The Devon trials of live feeds between different GIS should be extended to see how the identified issues can be overcome

6.3
Next steps

The issues relating to the use of GIS in HERs arise from the GIS systems, the HERs themselves, their management and their users.  This has lead to a wide range of recommendations under 19 headings.
The study has been conducted alongside 14 other related projects, but without direct reference to them.  The first step, therefore, is to identify where there are overlaps in the recommendations and to consider which project should take them forward.

It is then recommended that the English Heritage Steering Group, in the knowledge of the whole HER21 programme, should group recommendations into broad topics ordered by factors, such as sector, subject, priority and feasibility.

This will allow the development of an Action Plan assigning tasks, such as developing standards or preparing guidance, to specific personnel with specific timescales and implementation targets.   

Appendix One - Study Consultees

Ruth Atkinson

Hull City Council and East Riding of Yorkshire Council

Virginia Baddeley
Nottinghamshire County Council

Karl Baker

Stoke-on-Trent City Council

Alison Bennett

Essex County Council

Hal Bishop

Torbay Council

Suzy Blake

Staffordshire County Council

Nick Boldrini

Durham County Council

Clive Bond

Borough Council of King’s Lynn and West Norfolk

Noel Boothroyd

Stoke-on-Trent City Council

Hugo Boylan

Newgrove

Buzz Busby

English Heritage

Stuart Cakebread
Greater London Region (EH)

Rebecca Casa Hatton
Peterborough City Council

Michael Charno

University of York 

Bob Chell

1Spacial

Greg Chuter

East Sussex County Council

Vanessa Clarke

Bedford Borough Council

Stephen Coleman
Central Bedfordshire Council

Paul Cuming

Kent County Council

Ken Davies

Lancashire County Council

Lucie Dingwall

Herefordshire Council

Jason Dodds

West Yorkshire Joint Services

Rob Edwards

Cheshire West and Chester Council

Keith Elliott

Gloucestershire County Council

David Evans

South Gloucestershire

Graham Eyre-Morgan
Sandwell MBC

Sarah-Jane Farr

Unitary Authorities of Knowsley, Liverpool, Sefton, St Helens, Wirral

Faye Glover

Exmoor National Park Authority

Alex Godden

Hampshire County Council

Tim Grubb

Gloucestershire County Council

Sarah Grundy

Lincolnshire County Council

Neil Guiden

English Heritage

Emma Hancox

Worcestershire County Council

Colin Haylock

RTPI Vice President Elect 
Mike Hemblade

North Lincolnshire Council

John Herridge

City of Lincoln Council

Teresa Hocking

Reading Borough Council

Bill Horner

Devon County Council

Peter Insole

Bristol City Council

Eleanor Kingston
Lake District National Park Authority

Geoffrey Lane

Listed Buildings and Conservation Planning Ltd

Lone Le Vay

Chichester District Council

Graham Lee

North York Moors National Park

Susan Lisk

Oxfordshire County Council

Sarah MacLean

Wiltshire Council

Jas  Mahill

Senior Planning Policy Officer, RTPI

Jess Maslen

Plymouth City Council

Andrew Matheson
RTPI

Louisa Matthews
North Yorkshire County Council

Tracy Matthews

Winchester City Council

Jennifer Morrison
Newcastle City Council

Jen Nixon

NDDC

Lynne O'Hagan

Yorkshire Dales National Park Authority

Richard  Oram

Oxfordshire County Council

Sarah Orr

West Berkshire Council (unitary authority)

Rachael Parry

Shropshire Council

Naomi Payne

Somerset County Council

Sheena  Payne-Lunn
Worcester City Council

Ingrid Peckham

Southampton City Council

Graham Philpott

Suffolk County Council

Sarah Poppy

ALGAO and Suffolk County Council

Andrew Pye

Exeter City Council

Paul Quigley

Wolverhampton City Council

Alex Richards

Dartmoor National Park Authority

Janine Riley

City of York Council

Peter Rowe

Hartlepool, Middlesbrough, Redcar & Cleveland & Stockton-on-Tees

Melissa Seddon

Herefordshire Council

Susan Smith

IHBC

Jonathan Smith

Gloucester City Council

Gill Stroud

Derbyshire County Council

Bryn Tapper

Cornwall Council

Graham Tate

Devon County Council

Nicholas Thompson
Churches Conservation Trust

Dr Isobel Thompson
Hertfordshire County Council

Sally Thompson

Cambridgeshire County Council

Graham Townsend
North Yorkshire County Council

Sophie Unger

Surrey County Council

Petra Wade

English Heritage

Russell Walkden
Lewes District Council

Ben Wallace

Warwickshire County Council

Penny Ward 

Shropshire Council

Chris Wardle

Leicester City Council

Chris Webster

Somerset County Council

Helen Wells

Leicestershire County Council

Simon West

St Albans City and District Council

Hazel White

Cambridgeshire County Council

Sue Whitehouse
IHBC

Nick  Whitestone
GIS Consultant - East Sussex County Council

Liz Williams

Northumberland County Council

Anna Wilson

Coventry City Council

Julia Wise

Buckinghamshire County Council

Tao Zhai

PRP Architects

Appendix Two - Sources

Baker, D – An Assessment of English Sites and Monuments Records – 1999 

Communities and Local Government – Planning Policy Statement 5: Planning for the Historic Environment (PPS5) – March 2010

English Heritage – Historic Environment Records: A Guide for Users – 2003  

English Heritage – EH Response to the DCMS Consultation on Historic Environment Records – 2003 

English Heritage – Heritage Counts – 2010 

English Heritage – PPS5 Planning for the Historic Environment: Historic Environment Planning Practice Guide – March 2011

English Heritage & ALGAO – Historic Environment Records, Benchmarks for Good Practice – 2002  

Fernie, K. & Gilman, P. Ed – Informing the Future of the Past: Guidelines for SMRs – 2000 

Gilman, P. & Newman, M (Ed) – Informing the Future of the Past: Guidelines for Historic Environment Records – 2007 

Lee, E. and Sundstrom, (Ed) – MIDAS Heritage: the UK Historic Environment Data Standard – 2007  

Lee, E.(Ed) – MIDAS Heritage – A Manual and Data Standard for Monument Inventories – 1998 

Newman, M – The SMR Data Audit Programme – A Review – 2001 

Newman, M – SMR Content and Computing Survey – 2002  

Howard, B – HER Content and Computing Survey 2005 – 2006 

Appendix 3 - Research Authors 

Eddie Booth, President of IHBC, has worked in the planning departments of the London Borough of Richmond-upon-Thames and Calderdale in West Yorkshire, followed by ten years as an Historic Areas Adviser at English Heritage.  He has been a Director of The Conservation Studio since 1998 providing specialist conservation services largely for the public sector. These include extensive experience of policy development, funding, urban analysis, assessment of development proposals and the repair of historic buildings, and they frequently interface with local GIS systems.  Over a third of all the local authorities in England and Wales have made use of these services.  The Conservation Studio has undertaken research for the HLF (Assessment of the Your Heritage scheme), the Scottish Executive (Methodology for assessing conservation areas) and EH (Measuring Change; Community involvement in conservation area appraisal; Quantifying skills in architectural history).
Paul Hodgson leads Groundwork GIS UK wide and is expert in developing GIS data standards (Groundwork Federation GIS); understanding of how GIS is used in LAs (local project work, Green Infrastructure work for Natural England) and with National Parks (Exmoor, Dartmoor, Lee Valley Regional Park).  He is currently mapping all major regeneration areas across London to inform the strategic development priorities and investments for the Diocese of London. Groundwork works with over 100 authorities, with officers from a range of departments at different levels from Chief Executives to technical staff.  Work with NDPBs and Agencies has included: testing new GIS planning tools for the Environment Agency; developing GIS uses in relation to Countryside In & Around Towns with the Countryside Agency (now Natural England); feasibility work for Play England / NCB as part of the Play Strategy.

sam (Pam Jarvis and Shaun Romain) specialises in enabling collaboration and knowledge exchange and in undertaking specialist sector consultation.  sam has worked for the past decade on assessing the viability of culture and heritage led regeneration – mapping cultural assets to define what makes a successful place socially, economically and physically.  
sam has successfully developed the use of GIS for MLA to measure the use of schools by museums for audience analysis and to support culture-led regeneration projects across the country.  sam has been involved with over 120 research projects. Many of these have concerned gathering and mapping large disparate data sets, often with millions of component parts. They have a wealth of experience in rationalising these findings and subsequently creating online and actual tools for their interpretation.  sam worked with English Heritage to programme and deliver important national conferences including On the Waterfront, Liverpool 2008, and Seaside Heritage, Colourful Past, Bright Future, Hastings 2006.  They have a track record in delivering facilitation, quantitative and qualitative research to explore issues in depth and provide relevant and applicable results.

Development of GIS Data Standards for use in Historic Environment Records in England


NHPCP Project Number 6034














Presented by 


sam, Groundwork and The Conservation Studio








July 2011











PAGE  
64

