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Περίληψη  

 

Τα τελευταία δέκα χρόνια, το προσωπικό του Περιφερειακού Ιστορικού Μουσείου με συναδέλφους από το 

Περιφερειακό Αρχαιολογικό πρόγραμμα Tundzha (TRAP) επισκέφθηκαν πάνω από 700 τύμβους στην περιοχή 

Γιαμπόλ. Χρησιμοποιώντας κινητές ψηφιακές εφαρμογές ΓΣΠ, όπως ArcPad και FAIMS, συλλέχτηκαν σημεία 

GPS, μετρήσεις και φωτογραφίες και έγιναν περιγραφές της κατάστασης κάθε τύμβου. Κατά τη διάρκεια της 

τελευταίας επίσκεψης, το FAIMS χρησιμοποιήθηκε για να παράγει ένα ψηφιακό σύνολο χωρικών δεδομένων 

που ενσωματώνει δομημένα δεδομένα με πολυμέσα. Τα τελικά σύνολα δεδομένων αποθηκεύονται στο εθνικό 

μητρώο αρχαιολογικού χώρου, γνωστό ως Αρχαιολογικός Χάρτης της Βουλγαρίας (AMB). Ο χάρτης AMB 

είναι προσβάσιμος στο διαδίκτυο για εθνικές και τοπικές υπηρεσίες. 

 

Οι τύμβοι είναι λοφίσκοι με ύψος που κυμαίνεται από 0,5 έως 5 μέτρα σε ύψος και πάνω από 50 μέτρα 

διάμετρο. Δημιουργήθηκαν κατά την Πρώιμη Εποχή του Χαλκού έως την αρχή της περιόδου της Ύστερης 

Αρχαιότητας και συνδέονται με τις ταφικές πρακτικές. Το εμφανές τους μέγεθος και το πλούσιο τους 

περιεχόμενο, τους έχουν καταστήσει στόχο από κυνηγούς θησαυρών. Τα τελευταία χρόνια έχουν ξεκινήσει δίκες 

που αφορούν κυνηγούς θησαυρών οι οποίοι κατηγορούνταν για την καταστροφή μνημείων πολιτιστικής 

κληρονομιάς. Οι ακριβείς συντεταγμένες των επηρεαζόμενων αρχαιολογικών χώρων αποτελούν πλέον στοιχεία 

σε τέτοιες δίκες. 

 

Η ικανότητα συστηματικής συλλογής δομημένων δεδομένων και πολυμέσων σε απομακρυσμένες περιοχές, η 

ακριβής καταγραφή της θέσης και η ενσωμάτωση πληροφοριών από πολλαπλές ομάδες που λειτουργούν 

ταυτόχρονα είναι ζωτικής σημασίας για την αποτελεσματική διαχείριση της πολιτιστικής κληρονομιάς και την 

επιτυχή προστασία των αρχαιολογικών χώρων.  

 

Abstract 

 

During the last 10 years, Regional Historical Museum staff with colleagues participating in the Tundzha 

Regional Archaeological Project (TRAP) visited over 700 burial mounds in the Yambol province. Using mobile, 

GIS applications such as ArcPAD and FAIMS, they collected GPS points, photos, and described the condition of 

each mound. In the last season, FAIMS was used to produce digitally-born, spatially-enhanced dataset that 

integrated structured data with multimedia. Resulting datasets are stored in the national archaeological site 

register, known as the Archaeological Map of Bulgaria (AMB). AMB is accessible online by national and local 

institutions. 

 

Burial mounds are earthen features ranging from 0.5 to 5 m in height and up to 50 m diameter. They were built 

from the Early Bronze Age to the beginning of Late Antique period in connection with mortuary practices. Their 

conspicuous size and wealthy contents have made them a target for treasure-hunting. During the recent years 

more trials have resulted in treasure hunters charged for destroying monuments of culture.  Precise coordinates 

of affected archaeological sites now form evidence during court trials.  

 

The ability to systematically collect structured data and multimedia in remote areas, to record location precisely, 

and integrate information from multiple simultaneously running teams is crucial for effective cultural heritage 

management and successful protection of archaeological sites. 
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1. Introduction 

Yambol province is situated in southeast Bulgaria on 

the border with Turkey. The province is divided into 

five municipalities and encloses an area of 3,335.5 sq 

km, which include some 2,300 archaeological sites 

(Fig. 1). Two museums with a total of 30 staff 

members are managing the combined cultural 

heritage of the province. 

 

 
 

Figure 1. Yambol province 

 

The terrain in Yambol region is level to hilly. 

Yambol-Elhovo’s field is separated from the Upper 

Thracian valley by the Manastirskite and 

Svetiilijskite heights. From the east and south-east 

the field is bordered by the Bakadzhitsite heights, the 

northwest hills of the Sakar Mountain and the 

Derventskite heights (Стефанов 2002, 39). 

Favorable natural and climatic conditions in the 

Lower and Middle courses of the Tundzha River 

must have attracted human settlement since the 

distant past. 

 

In 2008, the Tundzha Regional Archaeological 

Project (TRAP) began operating in the Yambol 

province under the direction of Ass. Prof. Shawn 

Ross, Dr. Adela Sobotkova, Iliya Iliev and Stefan 

Bakardzhiev. Its aims were to diachronically 

investigate the cultural landscapes of the Middle 

Tundzha River using non-destructive field methods 

such as the pedestrian survey, satellite remote 

sensing, and digital recording employing relational 

databases, mobile computing, and geographic 

information systems (GIS). The first results from the 

project were published in a book The Tundzha 

Regional Archaeological Project Elhovo Survey 

(Iliev et al. 2012) and a final report is forthcoming 

(Ross et al. 2018). 

 

While conducting total-coverage surface survey, 

TRAP teams also started monitoring the condition of 

burial mounds throughout Yambol. Burial mounds 

are conspicuous earthen features ranging from 0.5 to 

5 m in height and up to 50 m diameter (Fig. 2, Fig. 3 

and Fig. 4). They were built from the Early Bronze 

Age to the beginning of Late Antique period in 

connection with mortuary practices. Burial mounds 

are cultural monuments of national significance. Old 

topographic maps of the Yambol province show 

locations of over thousand mounds. TRAP teams, 

therefore, used digitized maps to guide mound visits. 

 

 

 
 

Figure 2. Burial mound in grassland 

 

 
 

Figure 3. Ploughed up burial mound  

 

 
 

Figure 4. Scrubby burial mound in an agricultural 

field 

 

2. Mixed paper and digital recording in 2010 

In the initial season of mound monitoring in 2010, 

TRAP teams used a combination of paper and digital 

forms (ArcPAD, the mobile client of ArcGIS) for 

field data collection. The paper and digital workflow 

facilitated fast progress in the field as well as easy 

navigation, and spatial data capture. It, however, 

required many hours of post-processing to produce 

analysis-ready data. Paper forms had to be digitized, 

images downloaded, matched to forms and labelled, 

and daily records streamlined, requiring two to three 

hours of meticulous work before the daily record 

could be summarized and utilized to plan the next 

day. Omissions and errors were time-consuming to 

fix, delaying field progress. Data management was 

onerous and far from bulletproof. The project ran a 

local server (MS Server 2008) as a central storage 
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and backup for shared data. Each member, however, 

had to transfer their dataset to the server manually, 

which turned out to be an issue for compliance. 

Major data loss ensued when a couple of unsecured 

computers were stolen at the end of the 2010 season, 

revealing that team members had failed to follow 

manual backup procedures.  

 

3. FAIMS Mobile and digital workflow in 2017 

Field recording in 2017 was conducted digitally on 

mobile devices running the 'TRAP Burial mounds' 

customisation of FAIMS Mobile. FAIMS Mobile is 

open-source, customisable software designed 

specifically to support field research in archaeology 

and other disciplines. It allows for offline collection 

of structured, text, multimedia and geospatial data on 

multiple Android devices, which are synchronised 

and backed up when they connect to a server 

(Ballsun-Stanton et al. 2018).  

 

The aims of a completely digital workflow were to 

(1) avoid post-processing of paper forms and 

multimedia, (2) ensure completeness and consistency 

of data upon its creation in the field, and (3) 

automate synchronisation of data between multiple 

devices, and (4) have an analysis-ready dataset at the 

press of a button every night.  FAIMS Mobile 

satisfied all the requirements for offline, spatially-

aware operation, for data validation, multimedia 

integration and automatic labelling, with the ability 

to view legacy GIS datasets and tweak digital forms 

in the field. 

 

TRAP Burial mounds module allowed users to view 

topographic maps and existing vector layers. Users 

could navigate with the help of a GPS and a location 

cursor, and collect information on burial mounds 

including GPS points, photos and sketches, and 

structured and free-entered data. 

 

In the field each team carried an Nvidia Shield k1 

tablet with the TRAP Burial mounds module, a 

powerbank, handheld GPS (Garmin eTrex), and a 

Panasonic G1 camera (or similar DSLR camera 

which facilitated image capture in raw format). 

Teams used the digital topographic maps, vector 

layers, and a GPS pointer to navigate to the mounds. 

Once at a site, a team member captured mound 

photos and coordinates with the tablet using onboard 

GPS sensor and camera, and proceeded to fill out the 

structured form for each mound.  
 

Each record included dimensions, shape, surrounding 

land use, and condition/preservation status of each 

mound (see https://github.com/FAIMS/Burial for 

screenshots and module wireframe). Most entry 

fields were structured and input was constrained to 

predetermined values, editable on server. For 

example, the preservation was assessed on one-to-

five Likert scale, where one meant a mound was in 

pristine condition and five denoted an extinct mound. 

Each constrained field also allowed users to place 

comments in the 'Annotation' tab or mark certainty of 

observation in 'Certainty' tab, thus facilitating digital 

'scribbling on the margins' at attribute-level.  All of 

the captured photos and coordinates were integrated 

within the mound record, and were searchable and 

editable on the tablet. 
 

 
 

Figure 5. Screenshot of FAIMS Burial mound 

module with picture dictionaries used for land use 

classification. 

 

To assist with field decision-making, additional 

contextual help was provided at attribute level, 

containing verbal and pictorial guidelines (Fig. 5). 

The essential items were marked with red asterisks. 

To verify complete entry, users could also press the 

Validation button in the sidebar and get an updated 

list of missing items. Validation button was an all-

time favorite for all teams as the instant list of 'to do' 

prevented omissions and obviated visual inspection 

of tablet in the glaring Mediterranean sun. As a result 

of validation, critical information such as mound 

dimensions, coordinates, overview photo, and 

cultural resource evaluation were captured without 

failure.  
 

At the end of the day, the teams brought their tablets 

to the base, plugged them in and switched on the wifi 

https://github.com/FAIMS/Burial
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connectivity. The tablets would connect to the 

FAIMS server over local network, and automatically 

exchange new data with the server and every other 

team's tablet. FAIMS server is a Ruby on Rails 

application running on Ubuntu on a palm-sized 

computer (New Unit of Computing). The FAIMS 

server functions as an appliance, e.g. like a router, 

which requires merely being switched on at the 

beginning of the project and can then be left running. 

It creates its own local network and searches for new 

data on that network on the basis of timestamps and 

usernames. For administrative purposes, the server is 

accessible via a web interface from any device on 

local network. Users with login and access privileges 

can interact with the data, and create, or otherwise 

administer existing modules.  

 

To get all data in analysis-ready format during 2017, 

team leaders used the default exporter functionality 

of the FAIMS server. The default exporter is a built-

in plugin that pushes all synchronized information 

out in an archive that includes spreadsheets, 

shapefiles, and sqlite database, with all multimedia 

automatically labeled by record identifier and sorted 

by category (e.g., Mounds - Overview pictures, 

Mounds - Detail pictures, Mounds - Associated 

Material). Automatic labelling of all multimedia 

saved us at least an hour of manual photo labelling 

daily. It also made the labelling of the backup photos 

from digital SLR cameras much faster. 

 

The immediate availability of data after arrival from 

field allowed the team leaders to consult and resolve 

any issues or ambiguities they encountered in the 

field, and proceed to next-day planning. The only 

remaining post-processing involved the backup data, 

including GPS coordinates and high resolution 

DSLR photos, which students downloaded and 

processed via DNR Garmin and Adobe Creative 

Cloud Bridge application respectively, taking ca 30 

mins per team. 

 

4. Archaeological Map of Bulgaria - Final Data 

Repository 

After the fieldwork finished, the data on all 

documented mounds were entered in the Bulgarian 

national register of archaeological sites, the 

Archaeological Map of Bulgaria (AMB). The AMB 

serves as a central archive for all archaeological data 

in Bulgaria. AMB records resolve to the level of a 

site. Each site record includes basic archaeological 

information: site type, size, chronology, cultural 

characteristics, associated materials and information 

about written sources. It also includes geographic 

information, such as modern administrative borders, 

soils, orography, and hydrography. Finally, there is 

information about the protection status of the 

monument and recommendations for future 

investigation.  

 

Collecting field data in structured forms with digital 

systems that can capture and integrate information 

from internal or external GPS sensors improves the 

spatial precision and overall quality of AMB records. 

With precise coordinates and standardized measures 

of condition and preservation, the heritage 

practitioners can more effectively allocate resources 

where they are needed most. 

 

5. Burial mounds as a cultural heritage 

Burial mounds have been protected by law since the 

Bulgarian independence. The first “Law for the 

Antiquities” dates to 10th February 1911. On 22nd 

October 1962, Disposition 1711 declared all burial 

mounds to be cultural monuments of national 

significance. The current “Cultural Heritage Law” 

was accepted on 13th March 2009 (ДВ 19, 2009) with 

last reforms on 8th July 2016 (ДВ 52, 2016). 

According to this Law, “cultural heritage” by 

definition encompasses all archaeological sites, 

including burial mounds (point 2a (1), point 6 (1), 

and point 146 (1) from the Law). They are the 

carriers of “historical memory, national identity and 

have scientific or cultural value” (point 2 (1) of the 

Law). They are “the testament to human presence 

and activity” (point 7 (1) and point 146 (1) of the 

Law). According to the Law, cultural heritage should 

be protected through a “systematic process of 

searching, study, identification, documentation, 

registration, conservation, restoration, and 

adaptation” (point 8 (1) from the “Law for Culture 

Heritage”). The purpose of cultural heritage 

protection is to preserve the heritage for next 

generations and for the prosperity of the community. 

 

In the 21st century, digital medium plays a large role 

in the protection of cultural heritage. Working with 

mobile GIS systems is the only way to generate 

spatially accurate data for the AMB. The ability to 

deploy in the field a standardized, digital workflow 

for the documentation and classification of mound 

condition helps collect data in systematic manner and 

thus establish a baseline for future visits. It also 

makes the deployment of a heritage app possible, 

opening an avenue to engaging local community in 

mound protection. Registered with the use of mobile, 

GIS-aware systems, the location of archaeological 

sites is precise and can be situated on cadastral plans 

and topographic maps (Fig. 6). Accurate location of 

cultural heritage helps with their management and 

mitigation during development. 
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Figure 6. Screenshot of the FAIMS module with a 

topographic basemap and points indicating burial 

mounds 

 

In addition to location, digital mound monitoring 

captures mound condition in systematic and 

standardized way. Information about what cultural 

heritage suffers allows the museum staff to allocate 

resources to the most needed sites.  The 

hemispherical form of burial mounds makes them 

easy to recognize in the landscape. Their 

conspicuous size and wealthy contents have made 

them a target for treasure-hunting (Loulanski and 

Loulanski 2017). In the last decade treasure hunters 

have been convicted of destroying burial mounds 

thanks to accurate evidence provided through 

technologically-enabled fieldwork. Precise 

coordinates of affected archaeological sites now form 

evidence during court trials. High-quality field 

documentation helps effectively protect cultural 

heritage and is an essential prerequisite to 

infrastructure projects and development. 
 

6. Conclusion 

Over 700 burial mounds have been revisited and 

digitally documented by TRAP teams in Yambol, 

and their present condition recorded in the 

Archaeological Map of Bulgaria. This number 

represents about a half of all burial mounds in the 

Yambol province, which makes it one of the most 

detailed registers for this type of archaeological site 

in the territory of Bulgaria. The ability to 

systematically collect structured data and multimedia 

in remote areas, to record location precisely, and 

integrate information from multiple simultaneously 

running teams is crucial for effective cultural 

heritage management and successful protection of 

archaeological sites. 
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