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Aims and Discussion Topics 
This workshop aimed to:  

• Assemble professionals from archaeological research, soil research and precision 
agriculture research, heritage management, and innovation dissemination management, 
together with farmers and agronomists; 

• Share the results and the aims of the project with actors coming from multiple 
backgrounds;  

• Gather feedback from multiple different perspectives on data gathering and 
interpretation; 

 

The workshop focussed on the questions: 

• How can we best interpret sensing data for a range of applications in both precision 

agriculture and archaeology? 

• What kinds of support should the farmers receive if they find areas of potential 

archaeological interest on their land? 

• What information can help both precision agriculture practitioners and heritage 

managers?  

ipaast-czo 



Participants 
• Professor Stefano Campana, professor at the University of Siena, DSSBC 

(https://www.dssbc.unisi.it/it) and LAP&T, the Laboratory of Landscape Archaeology 

&Remote Sensing (http://www.lapetlab.it/). Founded in 2003, LAP&T is a laboratory 

of the University of Siena aiming at the documentation and understanding of 

archaeology through the application of survey techniques such as aerial, geophysical, 

photogrammetry and landscape modelling surveys.  

• Doctor Daniele Sarri, a researcher at the University of Firenze, DAGRI 

(https://www.dagri.unifi.it/), one of the biggest departments of the University of 

Florence, and AgriSmart Lab (https://www.agrismartlab.unifi.it/), laboratory of the 

University of Florence founded in 2015, AgriSmart Lab aim to the development of 

technologies and methodologies for the reduction of farming environmental impact.   

• Carolina Perna, PhD student at the University of Florence, DAGRI, AgriSmart Lab. 

• Professor Simone Priori, professor at the University of Tuscia, DAFNE 

(http://www.unitus.it/it/dipartimento/dafne). Professor Priori’s work is related to 

the study of soil characteristics with proximal sensor surveys. 

• Doctor Giovanni Bitella, Geocarta (https://geocarta.net/), founded in 2001 Geocarta 

is a company that provides soil surveys through ARP instruments both for 

archaeology and precision agriculture purposes. Since its foundation, Geocarta 

surveyed more than 120.000 ha of soil in Europe, particularly in France. 

• Doctor Maria Gabriella Carpentiero, Archaeology functionary of Sopraintendenza 

Archeologica e Belle Arti di Siena (http://www.sabap-siena.beniculturali.it/), a part 

of the Italian Ministry of Culture that aims to protect local heritage site and values.  

• Doctor Alessandra Gemmiti, Tuscany Region Direction on Agriculture and Rural 

Development, “Consulting, Formation and Innovation” 

(http://www301.regione.toscana.it/bancadati/uffici/Strutture.xml?cmu=50117), a 

specialized sector of Tuscany Region on innovation and dissemination of new 

practices in agriculture through various systems like “comunità della pratica” 

(practice community).   

• Doctor Giuliano Guerrini, Agronomist for Colle Massari estate 

(https://www.collemassariwines.it/). Colle Massari is a big estate in the south of 

Tuscany with more than 1350 ha. Colle Massari is particularly interested in 

archaeology as they have an archaeological excavation (in collaboration with 

Professor Campana) in their field.   

• Guest: Professor Dominic Powlesland, Landscape Research Centre 

 

These participants brought together perspectives from 

• Universities and researchers in Precision Agriculture 

• Universities and researchers in Soil Studies 

• Universities and researchers in Archaeology 

• Heritage preservation and management officers  

• Regional innovation dissemination officers 

https://www.dssbc.unisi.it/it
http://www.lapetlab.it/
https://www.dagri.unifi.it/
https://www.agrismartlab.unifi.it/
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• Soil data collection companies 

• Farmers and agronomists  
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Activities: 

On March 7th, a workshop was held at the Colle Massari estate, a large farm located in Cinigiano, 

Siena, in the southern part of Tuscany. The estate spans over 1350 hectares, with 200 hectares 

dedicated to vine production and the remaining land divided into woods, open fields for wheat, 

and olive orchards. The farm previously collaborated with the University of Siena on an excavation 

project in a 2-hectare field and with the University of Florence on regional programs related to 

the application of precision agriculture in vineyards. The Colle Massari estate is known for its rich 

heritage and landscape values, including local archaeology. 

Before the workshop, data collection was carried out for an ipaast project case study at a vineyard 

in the Banfi estate located in Camigliano near Montalcino (SI, Italy). The first data collection was 

performed on February 7th using the OptRx® Crop Sensors (AgLeader Technology, Ames, IO, USA), 

which is a multispectral proximal sensor that measures reflectance in the 630–685 nm (red), 695–

750 nm (RE red edge), and 760–850 nm (NIR—Near InfraRed) wavebands. These wavebands were 

used to calculate the NDVI and NDRE indexes. The sensor was positioned at 1.15 m from the 

ground, emitting a light beam of 1.14 m, and data were collected every 30 cm in alternate rows. 

A total of 12 rows were analyzed, covering an area of 1.07 hectares. A drone flight was conducted 

on March 3rd to obtain additional information related to crop marks present in the area. Finally, 

on March 8th, Geocarta provided a survey with an Automated Resistivity Profiling (ARP) sensor at 

three different depths: 50 cm, 100 cm, and 200 cm, resulting in the creation of three resistivity 

maps. 

The one-day workshop began with the presentation of the project and workshop activities. The 

results of the case study were presented, followed by presentations by workshop participants, 

who also shared their impressions of the project and the data presented. This was followed by a 

debate and discussion. Participants then went out to a Vermentino vineyard near Colle Massari's 

auditorium, where Professor Simone Priori demonstrated an EMI sensor and a portable 

spectrophotometer used for soil surveys. Geocarta demonstrated their ARP instrumentation, and 

the functionality and differences between sensors were discussed. 

  
Figure 1: the three sensors showed: the APR system with the GNSS receiver, already mounted on 
a ground vehicle, the EMI sensor and the portable spectrophotometer   

After lunch, professor Campana summarised the main outcomes of the workshop. Participants were 

asked to reflect on the ideas presented at the workshop and asked to make suggestions about future 



directions and considerations related to the themes of the ipaast project. Finally, the participant 

visited the winery. 

 

  
Figure 2:  Winery visit and Vermentino vineyard 

 

Presentations 
 

The workshop included three presentations 

 
Figure 3: introduction by professor Stefano Campana of the University of Siena on the ipaast 
project and the methods of data collection used in archaeological surveys and landscape studies 

 



 
Figure 4: presentation by Daniele Sarri and Carolina Perna of the University of Florence on the 
results of the case study with OptRx sensor, NDVI and NDRE maps and results  

 

 
Figure 5: presentation by Geocarta on the results of the survey with the ARP system in the case 
study area 

 

Discussion Overview 

Contextual Drivers of Change in Practice Discussed 

• Changes to some laws related to heritage management in Italy are likely to be essential, 

as some of these laws can be very restrictive and constrain the development of new 

approaches to sustainable land management. Through more flexible implementations of 



the regulations (as seen during Rome’s subway construction works), it should be 

possible to facilitate easier and more positive interactions between all the actors, from 

heritage manager to farmers. 

• Adjust the common agricultural policy (CAP) by changing the eco-schemes to create a 

specific eco-scheme that provides financial sustainability to all farmers that manage 

their farms to preserve the heritage present (including potential and probable heritage 

areas as well as known ones) in their land. 

• The current CAP policy of reducing soil loss by promoting minimum tillage can provide a 

good solution for heritage preservation. A specific eco-scheme which already gives 

financial aid to all farmers that do not till their fields or practice minimum tillage could 

be promoted in areas with potential or known archaeological heritage. 

• Smart Specialization Strategies, another system promoted by the European community, 

provides support for enhancing innovation on a territorial level. In Tuscany, these 

Strategies include a focus on adoption of precision agriculture. Activities organised for 

the dissemination of innovation and knowledge through these Strategies create an 

opportunity to promote new practices and approaches, like those promoted by ipaast. 

• Financial support and investment by the European Commission in precision agriculture, 

especially measure 4.1.1., allows farmers to invest in precision agriculture and data 

gathering. This measure can increase the number of farms and fields surveyed with 

precision agriculture systems, increasing the area with sensing data available for a range 

of applications. 

Workshop Outcomes 
 

Shared aims identified 
During the workshop the need to change the mindset of all the actors involved, from the farmers to 
the archaeologists, was clearly identified:  

• Awareness and sensitivity: one aim is to enhance farmers’ awareness of their impact on the 
agro-archaeo-ecosystem. A change is needed as farmers must understand that environmental 
and heritage preservation are an essential part of the production process, and not just 
ancillary. Increasing farmer awareness of the range of impacts of farm management activities 
on agro-archaeo-ecosystems is fundamental. To accomplish this, it is necessary to engage 
farmers in the discussion, listen seriously to their opinions and concerns, and account for their 
perspective with sensitivity. 

“It is not an accusation of the farmers’ work, but it is a matter of fact, the lack of 

awareness is the real problem. If the farmers don’t know the values of their fields, 

how can they work on them properly?” 

• Knowledge and dissemination: develop the farmers’ knowledge of the effects of the presence 
of archaeological remains in their fields, including how they affect plants’ physiological 
response and how to manage the soil to prevent problems related to fertilization and soil 
erosion. Inform farmers about the beneficial cultural engagement that the presence of 
artefacts in their fields can lead to and the value of this engagement.  



“When people knew about our excavation, they started flooding the field, asking 

questions, being curious about what we were finding. It was not just curiosity, it 

was about their history, their origins and roots. A sense of belonging .” 

• Sustainability: sustainability must be redefined. Sustainability should be interpreted as 
economic (the right price for the right work), environmental (reducing harmful impacts) and 
cultural (valuing and protecting communities’ and landscapes’ heritage). It is necessary to 
convince lawmakers, farmers and researchers that buried features and the subsoil must be 
considered part of the ecosystem, as buried deposits and materials can affect the 
physiological performance of plants and their production/productivity significantly. As part of 
the ecosystem, the subsoil must be managed in a sustainable way, one that that protects 
biodiversity (for example by avoiding the use of chemical weeding), soil structure (for example 
by cover crop seeding and practices that reduce soil erosion), and archaeological deposits (for 
example through minimum tillage). From this perspective, it’s important to preserve 
archaeological artefacts for their heritage and agricultural importance.  

• Responsibility: for all the actors involved in the use of the soil. Farmers need to take 
responsibility for soil management, and archaeologists must be responsible when working 
with farmers in their fields.  

 

Barriers to Action Identified 
• Structural differences between the different types of agriculture in Italy may vary both the 

application of precision agriculture and how heritage in agricultural areas is perceived: 

o Viticulture is a high-quality production that focuses on marketing and the image of its 

products. In wine production in particular, the landscape and zone in which it is 

produced is fundamental, as wine is not only a product but also an experience. This 

kind of production can receive multiple benefits from the presence of heritage sites 

in its fields, which can be part of the “experience” sold with the wine. On the other 

hand, the use of precision agriculture in wine production is not very widespread, as it 

is not perceived as fundamental for production. 

o In open-field production (wheat, corn) precision agriculture is, on the contrary, 

widespread, as its use is essential to enhance profit margin by reducing input use and 

cost. Consequently, greater amounts of data are available for areas in open-field 

production. However, this kind of farming does not have the same marketing strategy 

as wine production; the “context” in which those products are created is not as 

important, so the presence of heritage in a field is often perceived more as a nuisance 

than an opportunity. 

• Some generalised legal and regulatory constraints and the absence of laws designed to 

specifically govern heritage management and surveys in agricultural contexts can negatively 

affect the interaction between the two sectors. 

• Difficulty in redistributing funding for heritage within agri-environment schemes. Today, 

farmers do not consider heritage monitoring and protection something essential for their 

farms. Lawmakers distributing budgets and designing funding schemes under the CAP and 

related eco-schemes prioritise what is indispensable for farmers. Consequently, lawmakers 

will not, at present, consider the possibility to create an eco-scheme specifically for heritage 

preservation for farmers at an EU level or in Italy.  



“The resolution must come “from below”, from the farmers themselves. It’s them 

that have to make us understand that they want to preserve cultural heritage. And 

that they need help to do so ” 

• Differences in the type and resolution of data used in archaeology and agriculture pose a 

problem for data sharing. Trying to use data collected specifically for one of these sectors for 

applications in the other without carefully thinking to assess how confident we can be that 

this data type will be useful and relevant could lead to problematic data interpretation and 

poor management decisions. 

• Today, archaeological remains and deposits are not thought of as part of the ecosystem and 

cultural heritage is considered an “outsider” in discussions of their management. For this 

reason, the influence that artefacts can have on plants and food and drink products is not 

considered as part of agricultural or agri-environmental management. We lack a “holistic” 

perception of the agro-archaeo-ecosystem, which can lead to problems in field 

management. 

• In Italy, we lack a good communication strategy to convey the reality of how excavations 

work and when they are needed by farmers. It is important to explain, first, that excavation 

is not always necessary and, second, that the majority of the time an excavation is followed 

by reburying the site, which can be cultivated again. 

“We need to reassure farmers that we will not “destroy” their fields, we need to 

create a connection, a trustful relationship”  

• Volume or Value: a difficult choice for the farmers. When a farmer starts to manage soil they 

have to choose to favour quality or quantity. This choice affects the kind and amount of data 

collected to inform agricultural management, and the types of field operations performed.  

Near-Term Opportunities for Action Identified 
• During the workshop, the timing of data collection was identified as a key factor in data 

interpretation. To better understand some of the results from the surveys in the case study 

area, data should be collected at the most relevant times. For this reason, one of the near-

term opportunities is the execution of new surveys and the evaluation and interpretation of 

the same data types, acquired at different times of the year, based on the phenological 

stages of the crops in the survey area. 

• Another important factor in data interpretation is climate conditions, including the level of 

humidity in the soil, the length of rainy events, etc. A near-term study focussed on the 

interpretation of data under different weather conditions would be valuable. This type of 

study has several constraints (i.e. the capability of the machinery to entry in the field after 

heavy or long rains) that should also be taken into account. 

Medium-Term Opportunities for Action Identified 
• Create a dissemination project to inform farmers about archaeology, and the opportunities 

that it can bring. Sharing knowledge about excavation operations is particularly important. It 



may be possible to create “communities of practice” within agriculture around 

archaeological topics.  

• It’s important to concentrate on engaging with different kinds of farming communities, as 

different production (open-field vs specialized culture) and zones (mountains vs plains) can 

lead to different needs and perspectives.  Considering these various kinds of farmers’ 

prospects, aims, and knowledge about agro-archaeo-ecological management should be 

considered strategic for the project objectives. 

• Establishing a network of actors, and creating an easy system of communication between 

farmers, heritage professionals, decision-making actors, and researchers, so that is easier 

and faster to activate the correct process of heritage management. 

 

Longer-Term Shared Objectives Identified 
• Put pressure on decision-making actors and lawmakers to create more flexible or specific 

regulations for heritage preservation and management in agricultural fields in Italy.  

• Advocate strongly for changing or adapting some CAP measures to include heritage 

preservation as an element for which farmers can be compensated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  


