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Aims and Discussion Topics 
This workshop aimed to:  

• assemble professionals from archaeological research, natural and heritage 

management, and precision agriculture, together with farmers and landowners;  

• Provide practical demonstrations of data collection practices proposed by the ipaast 

project; 

• Gather input to feed into the development of Manor Farm, East Heslerton, Yorkshire 

case study materials; 

• Facilitate discussions of how to encourage interoperable sensing data collection and 

data exchanges within organisations and across the network represented at the 

workshop to enable integrated sustainable land management. 

The workshop focussed on the questions: 

• How do we leverage data from precision agriculture to identify, monitor and better 

manage sub-surface archaeological features?  

• How do we make better understanding buried archaeology valuable to a range of 

stakeholders in land management?  

• How can we plan sensing data acquisitions to support management for agriculture, 

cultural and natural heritage? 

• How can we make data more interoperable to support management for agriculture, 

cultural and natural heritage? 

ipaast-czo 
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Perspectives represented at the 16-18 October 2022 workshop, which brought together 

stakeholders from industry, academia and third-sector organisations in archaeology, 

heritage and environmental management, and agriculture.  
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Activities: 
 

The meeting was hosted at the Landscape Research Centre, a charitable trust established to 

research and promote the archaeology of East and West Heslerton and the surrounding Vale of 

Pickering landscape. The core focus area comprises over 40,000 archaeological features within the 

area which have been documented, monitored and excavated over the past 40 years. The meeting 

was co-hosted by Manor Farm, owned and managed by David Lumley and his family.  

 

 

Figure 1: Archaeological features located in the landscape in which the workshop took place, revealed through extensive 
excavation. Local spatial variations in the landscape’s soils are simultaneously visible. 

 

The first day of the meeting included a site visit to a former part of the Sledmere Estate which has 

been designated a SSSI. The area is ecologically important, a rare chalk Wolds grassland habitat, and 

is known for its biodiversity, including the presence of orchids and other wildflowers, which are 

actively maintained by the landowner. It is characterised by the landowner, David Lumley, as a 

landscape of ‘total continuity’ from pre-history to present day. This area includes a pond which is the 

potential location of a Roman shrine, but which is not well maintained.   

This site visit included a field demonstration of two towed EM systems, one actively used in 

commercial precision agricultural projects and one in agricultural and archaeological research 

projects. The differences in the design of the two systems and routines for collecting data with them 

were presented.  



 

 

Figure 2: Two towed EM systems, operated by Agrivation Ltd. (left) and the University of Ghent (right) were presented. The 
Agrivation system's design prioritises flexibility in field operations by keeping the sensor above the ground, while the 
University of Ghent system prioritises noise reduction in the data and depth of penetration by keeping the sensor close to 
the ground.  

The second day of the meeting included a site visit to the Scott Waff field on David Lumley’s Manor 

Farm. This area was converted to pasture to preserve its buried archaeology from erosion through 

soil loss, as windblown sands covering buried features were rapidly eroding under cultivation.  The 

landowner is motivated to plant different crops such as perennial rye and white clover which are 

currently considered ecologically beneficial species, but which are not permitted under current 

cultural heritage management schemes. 



 

Figure 3: Discussion of agricultural land management options which balance environmental and heritage requirements was 
a focus of the Scott Waff field visit. Input from Sarah Poppy (right image, right), Margaret Nieke, right image, second from 
right), and David Lumley (right image second from left) shaped a conversation around how to design experiments to assess 
the impacts of new management strategies.   

 

Presentations 
The workshop included five formal presentations: 

 

Figure 4: Introductory presentation on motivations for developing coordianted approaches to the use of sensing data 
across heritage, environment and agricultural land management applications. 

                                                 
                                                 

          

                                         

                                                      

           



 

Figure 5: Presentation by Dominic Powlesland on the archaeological context of the East Heslerton and wider Vale of 
Pickering area and the history of research. 

 

Figure 6: Presentation by Rachael Wakefield on advances in IOT sensor technologies used for continuous monitoring of 
weather, soil and vegetation conditions and selected current agricultural and environmental applications. 
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Figure 7: Presentation by Philippe De Smedt and Jeroen Verhegge on the EM survey methods, sampling design, and the EM 
and soil sampling data collected on Manor Farm for the ipaast project. 

 

Figure 8: Presentation by Victoria Robinson on Gamma Ray Spectroscopy survey methods and the data collected on Manor 
Farm for the ipaast project. 

 

                                          

                                            

                                  

                      
                                                        

                               

                             
              

                 

 

                        

                     



Three further interactive data and software presentations were made by:  

 

Figure 9: Clive Blacker presents EM data collected on Manor Farm as part of the ipaast project's assessments of the impacts 
of data resolution and data collection workflows. 

Clive Blacker (Agrivation Ltd.) on agricultural EM data collection practices, EM data collected on 

Manor Farm for the ipaast project, and the development of a requirements document for 

agricultural survey specification. 

Jonathon Edward (Farol Ltd.) on machine data collected by GPS enabled tractors and the data import 

and export capabilities of the myjohndeere web platform.  

Joseph Elders (Church of England) on the Church of England historic environment record 

management system and their approach to documentation. 

 

Discussion Overview 
 

Technological Developments Enabling Changes in Practice Discussed 
• Uptake of electronic documentation systems and farm record management systems 

accelerated significantly during covid-19 and are now in widespread use. 

• Geolocated machine data, such as data on fuel use per area, driving speed, and seeding 

rates are collected by newer tractors. 

• Data on locations and rates of applications of fertiliser and irrigation are increasingly valued 

and available. 

• Data on past yields is increasingly available as digital georeferenced maps. 

• Use of GPS-enabled farm machinery is accelerating the use of sub-field management zones. 



• Increased ease of use of geospatial software and availability of base data, e.g. on soils and 

topography, facilitates the use of statistical sampling schemes such as latin hypercube 

sampling when planning monitoring operations. 

• Sentinel satellite data access has begun to normalise the use of spatial and satellite data in 

agricultural operations planning.  

• Improvements in electromagnetic (EM) sensors provide the potential to collect data to 

characterise soil properties relevant for land management at multiple depths 

• Data transfer technologies which operate in remote areas with poor cell data coverage, e.g. 

LoRaWan networks, facilitate the use of in situ monitoring devices. 

• Soils spectroscopy reference libraries and soils pXRF reference libraries have improved, 

enabling the use of portable spectral sensors to assess soil geochemical properties based on 

their spectral characteristics, complementing the use of lab-based chemical analyses. 

 

 

Figure 10: David Lumley (centre) and Jeroen Verhegge (right) discuss the interpretation of EM data collected on 
Manor Farm, with archaeological interpretation commented on by Dominic Powlesland (left). 

Contextual Drivers of Change in Practice Discussed 
• There is a financial incentive to progress net zero objectives. Land characterisation to create 

baselines for land cover change monitoring and carbon sequestration planning are two notable 
drivers.  

• Re-foresting, re-wilding, and re-establishing peatland projects are being undertaken by land 
owners in order to increase carbon sequestration and participate in carbon credit markets 
because these activities are perceived to be profitable. Discussion of these activities is active in 
public and policy discourse. 

• These activities take place in the context of changes in priorities and incentives shaped by 
environmental policies. In England, the focus of this workshop, the 25 Year Environment Plan and 



the recent Environment Act are influential, together with the prioritisation of Nature Recovery in 
policy.  

• In the UK context, effective advocacy for the importance of healthy soils and improved soils 
management is promoting changes in land management practice, which in turn impact data 
collection practice. Organisations like the British Society of Soil Science and Sustainable Soils 
Alliance play important roles, both through direct advocacy and influencing policy. Advocacy 
work plays an equally important role in shaping practice and policy in the EU. 

 

Workshop Outcomes 
 

Shared aims identified 
• Improve understanding of the physical characteristics (soil, vegetation, topography) which 

make an area of land special. 

• Demonstrate the value of occasional reviews of the condition of the land to record and 

understand alteration of the physical characteristics which underpin its special character, 

resulting from processes such as environmental change and soil loss. 

• Incentivise through regulatory frameworks and financially reward good practice in joined up 

data collection to make this a profitable and affordable activity.   

• Increase capacity to influence policy makers and delivery leads working on rural land 

management by building an evidence base for the multi-objective benefits of better 

understanding and management of below-ground archaeology. 

“We need more serious science to better plan for the long-term benefits of data collection 

and application.  Historically, there has been a pursuit of short-term gains at a long-term 

cost to land.” 

Barriers to Action Identified 
• In the current regulatory and economic situation, there is a risk perceived by some, but not 

all, landowners and managers that if archaeological features not visible on the ground are 

recognised through remote sensing, this discovery might detract from the economic value of 

the land and is unlikely to add to it.  

o There is a perception by some landowners that the discovery of archaeology is 

negative on balance.  It can suddenly place an additional burden on them, requiring 

preservation or active management, may cause disruption due to the need to 

investigate, and may cause issues when trying to sell the land. The latter is viewed as 

particularly problematic if sale is related to a planned change to built development. 

For other land owners, the discovery of archaeology is positive on balance, providing 

access to different management schemes, adding non-economic value to the land, 

and not requiring significant changes in land management. Attitudes to this vary 

significantly by national and regional context across the UK and Europe.  

• Precision agriculture is an extremely expensive move in farm management, well out of the 

reach of ordinary farmers even before data collection, licencing agreements and analysis. 

• New data collection is usually only initiated by an application to change use or management 

of a land area. Programmes to improve baseline information are limited in scale and detail. 



• In England, there are systems in place designed to ensure that all land managers applying for 

state-funded agri-environment schemes within which land management change is proposed 

receive advice on the presence of any Historic Environment assets and best practice for their 

management. However, low staffing levels in council, regional and national government or 

arms-reach organisations have led to reduced access to personalised 1:1 informed advice on 

management options for landowners and farmers, which would add value. Opportunities for 

facilitated 1:1 or small group consultation of data held by these organisations are likewise 

limited by a lack of trained staff and lack of clarity about contact points, especially when land 

management issues fall across the remits of multiple organisations. Personalised advice on 

specific situations is valued by farmers and land managers, especially where multiple trade-

offs need to be balanced. 

• Heritage management may be externally perceived as operating primarily in a preservation-

oriented paradigm, focussed on preventing loss and damage, and consequently may be seen 

as a barrier to changes in land management. Heritage managers may perceive their own 

work as managing change. There is significant variability across the UK and Europe in the 

balance between these perceptions.   

• Data is collected at the minimum resolution needed to take specific the management 

decisions at hand, rather than at the optimal resolution to establish baselines, facilitate 

future planning, establish ongoing monitoring or improve overall understanding. 

• Heritage managers commissioning data rely on the reputations of specialist survey providers 

due to lack of expertise and time needed to assess the suitability-for-purpose of the service 

on offer.  

• Public natural and cultural heritage management organisations have very limited capacity 

for processing data, so it is crucial that any information is presented in an accessible, 

understandable and informative way. 

• Local government agencies such as HERs lack staff capacity to evaluate and interpret sensing 

data. There is a particular unmet need for continuing professional development and ongoing 

training for professionals at mid-career and as new technologies emerge. Consequently, 

these agencies avoid perceive these data as very costly to store and process while having 

limited informational benefits.  

• Sampling and monitoring processes are complex to undertake, very expensive, and offer 

little economic gain in the current regulatory and economic context. 

• Licensing and permissions for data collected on privately owned land is typically restrictive, 

in part due to the perceived commercial sensitivity of these data, and current standard 

practices do not currently encourage open data sharing. 

“Archaeologists will always want more and more resolution.” – Dominic Powlesland 

(Landscape Research Centre) / “Justifying that business case to a farmer at this moment is 

impossible.” – Clive Blacker (Agrivation Ltd.) 



 

Figure 11: Group discussion focussed on opportunities for and barriers to establishing coordinated data collection, analysis, 
and sharing. 

“If we are going to make things happen, we need to build alliances and 

relationships between organisations and disciplines”  

 

Near-Term Opportunities for Action Identified 
• Demonstrate the uses of lower resolution data. If the data collection parameters are known 

and recorded, agricultural data can be made useful for heritage and environmental 

management, even where not collected following protocols that would be recognised as 

‘good practice’ for these application domains.  

• Ingest new data sources from precision agricultural data into existing data infrastructures 

such as OASIS which are already in use by land, environment, and heritage management 

organisations. Integration with familiar software and systems is likely to accelerate uptake 

by these user communities. 

• Develop case studies that demonstrate the use of precision agricultural data in heritage and 

environmental management applications in order to build confidence in the usability of 

these data.  

• Provide training for heritage, environment and land managers to inform them of possible 

uses and limitations of precision agricultural data. 



o Training provided to environment, heritage, and land managers should include 

establishing an understanding of uncertainty, sources of error, and anomalies in 

sensing data and the effects of different visualisation techniques. 

• Develop tools to facilitate the creation of metadata for precision agricultural surveys which 

would be compliant with the metadata requirements of heritage and environmental 

management.  

• Develop data viewers and platforms through which data from a broader range of sources 

can be accessed, managed, and analysed. 

• Develop and publish guides to good practice in sensing data collection in agriculture, with a 

focus on how to collect suitable data for a range of typical applications. Promote these 

guides within farming communities as tools to help identify those organisations who can 

provide farmers with the right type, quantity and quality of data for their needs. 

• Develop case studies where a written scheme of investigation is used for project planning in 

areas with heritage, environment and agricultural management considerations to establish 

joint requirements. 

o The use of Written Schemes of Investigation and similar planning documents, along 

the lines of those used in development-led archaeology, is atypical amongst 

professionals who collect remote sensing and geophysical prospection data for 

agriculture. Introducing one would provide a mechanism setting a standard and 

methodology which farmers could use to understand the quality of the work they 

commission. 

• Develop a case study to assess how sensing technologies could be used for recording factors 

such as grazing pressure and monitoring the growth of deep rooting plant species such as 

bracken and herbal lays to assess trade-offs between their value for carbon capture or 

reduced rumen methane production, and potential to damage archaeological features. 

Further research focused on remote sensing to assess bracken could build on prior DEFRA 

funded work  

o This would potentially impact grant availability for landowners with heritage assets. 

• Take advantage of proposed changes to use of land areas with one designation which 

provide opportunities to undertake wider assessments and collect new information, 

including that relevant to other potential designations.  

 

“It’s important to recognise there is a world beyond digital”. Insights are useless 

without the right medium to translate them to land managers. – Keith Challis 

(National Trust) 

Medium-Term Opportunities for Action Identified 
• The regulatory framework for land management is changing in England (and elsewhere). In 

land under private ownership, data collection actions and historic environment asset 

condition assessments are most commonly initiated by a planned change. In England under 

current regulations most agri-environment scheme applicants are required to obtain 

information on the Historic Environment and use this to guide non damaging land-use if 

publicly funded. Positive consideration of the Historic Environment is set to continue under 

new Environmental Land Management schemes. Sharing precision agriculture sensing data 

https://randd.defra.gov.uk/ProjectDetails?ProjectId=20561
https://randd.defra.gov.uk/ProjectDetails?ProjectId=20561


to establish baseline condition assessments and ongoing monitoring could enable more 

proactive land management as well as supporting this planning work. 

• Standardising data collection and analysis processes can make collecting and processing 

sensing data easier and more affordable, increasing the likelihood that landowners and 

farmers will commission surveys.  

• Grants from public bodies and government agencies are likely to encourage coordinated 

data collection and data sharing. These grant funded initiatives could create case studies to 

demonstrate benefits and promote wider uptake of these practices.  

• Heritage management organisations are discussing the use of ‘adaptive release’ frameworks 

in the face of climate change. As part of this reconsideration of core principles, developing 

mechanisms for assessments of significance by heritage bodies decoupled from detailed 

interpretations of assemblages of features would allow the wider use of precision 

agricultural data.  

• Carbon sequestration, biodiversity improvements, and other ecosystems services; all 

considered 'public goods' are a growing source of income for farmers and landowners. 

Assessing the added value of scalable, higher resolution surveys in creating useful carbon 

sequestration potential or biodiversity potential maps and accurate monitoring of the 

impacts of changes in land management could lead to changes in data collection practices. 

Geophysics often shows you a relatively small percentage of the archaeology 

present.  In consequence, the amount of activity beneath the soil is massively 

underestimated. 

Longer-Term Shared Objectives Identified 
• Incentivise inclusion of soil and vegetation monitoring and geophysical surveys of 

agricultural unproductive or difficult to manage landscapes where they have heritage value 

through including increased incentives in the environmental agriculture improvement 

schemes. Key to achieving this is demonstrating how improved data collection has multi-

objective benefits for farmers and landowners, e.g. improved soil health, water control, and 

cost reductions. 

• Develop accessible data portals for making sensing data work for the full spectrum of 

stakeholders in land management: farmers, landowners, environmental managers, heritage 

managers, and archaeologists.  

• Develop standard practices of recording, data access, methodological reporting and quality 

control. 

Department of Speculation 
• Government should carry out data collection on a national scale and make data available to 

everyone.  

o Over 50% of farm incomes are derived from government subsidy, so the public are 

shared investors in the value of farmed and agriculturally managed land via taxes. 

Consequently, government should take a leading role in understanding the land and 

monitoring changes impacting on it. This should be done proactively, and not 

reactively through the planning process.  



Next Steps – potential actions 
• Publish the East Heslerton case study illustrating the usefulness of EM and gamma ray 

spectroscopy data for integrated land management across environment, agriculture and 

archaeology as an open access paper. – Led by Philippe De Smedt, Jeroen Verhegge and 

Victoria Robinson 

• Collect magnetic susceptibility data to augment EM data collected for a parallel ipaast case 

study at the La Rinconanda Estate in Spain, together with expanding the area studied. 

Building on this work, propose Masters thesis topics on the use of these data to address 

challenges in Dehesa landscape management. – Led by Victorino Mayoral Hererra and Jose 

Maria Terron 

• Develop a grant application to support a PhD research project on adaptive mapping schemes 

for anthropogenic environments. Focus on SOC and soil nutrient assessments and on Dehesa 

environments as a case study. – Led by Philippe de Smedt, Victorino Mayoral Hererra and 

Rachel Opitz 

• Assess feasibility of ingesting heritage management and archaeological survey data layers 

into the myjohndeere platform. – Led by Jon Edwards, Rachel Opitz, and Rachael Wakefield 

• Undertake a formal review of available data sharing applications to identify the ones most 

suitable for use by commercial, research and public sector organisations.  – Led by Rachael 

Wakefield and Rachel Opitz 

• Communicate workshop outcomes to regional public sector organisations in Yorkshire. – Led 

by Rachel Opitz, Margaret Nieke, Sarah Poppy and Eamonn Baldwin 

 

 

Figure 12: Wrapping up the workshop. 

 


