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1. Resume 

 

1.1. Contributors 

 

The geophysical survey was done by Gábor Mesterházy, László Nagy, Gábor Serlegi and 

Máté Stibrányi PhD. Gábor Mesterházy surveyed the geodesy reference points. Data 

processing, evaluation and interpretation was made by geophysicist Zsombor Klembala 

MSc. and archaeologist Máté Stibrányi PhD.  

 

1.2. Acknowledgements 

Contributors are grateful for Árpád Balogh to make the survey possible and helping our 

work on the site. 

 

1.3. Time of survey 

The survey took place on 1st of July 2021. The survey report was finished in July 2019. 

 

1.4. Contact 

 

Dr. Máté Stibrányi  

stibranyi.mate@munifex.hu 

 

1.5. Cover 

Cover shows the area of the castle in Kazimír during measurement. 
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2. Introduction 

2.1. Survey objectives 

The geophysical survey was done at altogether three areas in Kazimír, one on the hill of 

the castle, one on the parcel of the chapel north-west from it, and a third one area below the 

hill on an empty parcel. Each area was well-surveyable, the area was covered with trees and 

bushes with short grass. On the other hand, weather conditions were not ideal, heavy rainfalls 

hindered the survey in the afternoon. The scope of the survey was to determine the remains 

and the extent of the medieval castle and to see whether there are any wall remains below the 

surface on the second survey area below the hill.  

 

 

Figure 1:Survey areas at Kazimír. Area 1 and 2 was made with ImpulseRadar CO4080, area 3 with ImpulseRadar 

Raptor 8-channel GPR system. 

 

3. Geophysical survey 

During the survey we decide to use ground penetrating radar (GPR) survey; given the 

nature of the features and their estimated depths it seemed our best option. At this chapter we 
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outline the background, research possibilities and archaeological use of this method as well as 

the process used throughout the survey. 

 

3.1.Conceptual background of ground penetration radar (GPR) 

The ground penetration radar survey is a method based on the propagation, fracture, and 

reflection of high frequency electromagnetic waves, which depends on the electrical features 

(mostly permittivity and conductivity) of the surveyed objects. A major advantage of the 

method is the three-dimensional imaging possibility: the results can be evaluated in depth-

slices in the survey area. Accordingly, it is considered a time-consuming method.  

GPR survey is an active geophysical method, which means that during measurement the 

device emits artificially generated signals and scanning the returning signals. Therefore, the 

antenna which emits signals are greatly affecting the results. There are two major factors we 

should determine with choosing the antenna’s frequency: penetration depth and resolution. 

For archaeological use the antennae frequency ranges usually differing between 50 and 800 

MHz’s.  

The results obtained by GPR can be greatly influenced by the soil material and water 

content, the quality of coupling between the antenna and the ground. In practice, the GPR 

response will be largely determined by the local variation of water content in the subsurface. 

So, the presence of clay soils with high water content is usually the greatest obstacle for GPR 

survey in general.   

GPR is considered a widely used tool to identify buried objects for industrial or scientific 

reasons. Its archaeological use is also widespread with several decades of research history. It 

is well suited for tracking underground walls, paved roads, or stone structures etc., as well as 

detecting underground features filled with air (e.g., cellars). The successful detection of a 

searched feature depends on the surrounding medium (e.g., soil), and the searched feature’s 

electrical properties. Therefore, the detection of a paved road, a ditch filled with differing 

material, or a stone coffin is more likely.  

For adequate interpretation certain special skills are required of the specific heritage 

elements, survey area features and of the applied method. Therefore, it is advisable to involve 

specialists (archaeologists and geophysicists) skilled in this field. 
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4. Field survey method 

We have chosen two different systems for the current survey. One of them is a dual 

frequency GPR transmitting in 400 and 800 MHz (ImpulseRadar CO4080) simultaneously. 

This equipment is gathering data in two different parts for each frequency. The 400 MHz 

antenna’s penetration depth is usually around 2,5 m and the smallest detectable feature is 

around 25 (depending on the object’s depth). The 800 MHz antenna’s penetration depth is 

around 150 cm, and the smallest detectable feature is around 15 cm (also depending on the 

object’s depth). This was used at the castle site on HF01 and HF02. 

The other system is an 8-channel 3D GPR system, collecting data on eight 450 MHz radar 

arrays, each array is 8 cm apart (ImpulseRadar RAPTOR). This configuration allows us to 

have a denser dataset, however due to the equipment’s size, it has some drawbacks. We used 

this at HF03, on the parcel below the hill. 

 Because the actual survey areas were covered with tree canopies, we needed to measure 

in a local grid. The corners of the grids had been surveyed with Leica GNSS RTK-GPS within 

10 cm accuracy. During the survey we have made a grid measuring parallel lines then 

perpendicular lines on two axes (line distance 0,5 m apart). The sampling distance was 2,5 cm 

alongside direction of movement. The lines were then arranged to a grid to make a three-

dimensional map showing the anomalies underground.  

During the survey 1435 m² was measured with CO4080 and 572 m² with the RAPTOR 

system, altogether 2007 m² was surveyed with GPR. (See figure 1.). 

 

5. Data processing 

There is no invariable, one-fits-all processing method for GPR survey that can be used 

with the same results everywhere. Processing is largely depending on the used software and 

the experience of the specialist evaluating the data. 

For data processing GPR-SLICE software was used. The raw data has always been 

handled with the following signal processing steps as a minimum:  

- basic frequency filtering 

- so-called ‘migration’ using determination of soil speed   

- additional procedures for filtering different types of noises (e.g. deconvolution, F-K 

filtering) 
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Naturally converting the individual sections to a three-dimensional block is also a part of 

the processing, just as breaking the block into horizontal ‘time-slices’. Coloring, filtering, and 

interpreting these individual time-slices is also needed. 
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6.  Survey results 

The overall penetration depth of the GPR survey was worse than normal possibly due to 

the wet soils and the heavy rainfalls. Basically, we could not collect data from more than 2 

meters deep from the surface.  

The first survey area (HF01) was a very bumpy terrain with several hollows and covered 

with trees, making the survey difficult in most areas. Nevertheless, we were able to cover 

most of the castle area with the survey.  

 The roots of trees are highly visible in the upper levels of the survey. Due to their high 

water-content, these features have a high contrast and therefore quite visible on the survey 

results. Because the wall features are also appearing on the same levels, these natural features 

made the interpretation difficult in areas.  

We can also interpret wall-features on the results, however, these look a bit unusual, as 

there are no wall foundations visible, but rather a large and thick layer of rubble. On the other 

hand, the outer edges of this rubble have linear features.  

 

 

Figure 2: GPR survey result at 0.6-0.8 m depth. Red lines showing the rubble’s outer edges 
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We cannot really separate the actual walls, only the definite straight edges, and the rubble 

inside. Based on the survey data, we assume that what we see are the castle outer walls, filled 

with demolition rubble on the inside. But we do not really understand the lack of wall 

foundations on the area. Examining this rubble layer, we can have an idea of the extents of the 

castle though. The castle only remaining wall can also be inserted into these: the wall is 

exactly on the southern wall, where there is a small (3 m wide) outer structure, possibly a 

tower. The remaining wall is situated on the inner side of this structure. East from these large 

rubble layers are some additional wall features, possibly connected to the main building of the 

castle, however, their exact layout is not clear.  

There is a large separate building south from the main castle area, this one in contrast 

with the other one has wall-foundations, so it can be interpreted more easily.  

 

 

Figure 3: GPR survey result at 0.5-0.7 m depth. Red lines showing the building at the southern part 

 

Northwest from the main building, on HF02 area we can also see a thick layer of rubble at 

the southwestern edge of the measurement, on the highest part of the hill. We cannot really 

identify walls within this rubble, possibly because the survey could only cover its eastern part, 

the other, western side of this feature is outside the survey area. 
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We also surveyed an empty site east from the castle hill, near to street Majerská. The aim 

of this survey was to check if there are any building structures to be identified on the plot.  

On the result map, a building foundation is clearly visible on the easternmost end of the 

area, next to the road. Regarding the layout of this building and comparing it with the current 

layout of the parcel, it is highly likely that this building is a former house situated on the plot, 

most likely from the 18-20
th

 century. 

 

 

Figure 4: GPR survey result at 0.4-0.6 m depth. Red lines showing the building near the street 
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7. Summary of the results of the geophysical measurement 

The geophysical survey was done on three areas in Kazimír, one on the hill of the castle, 

one on the parcel of the chapel, and a third one area below the hill on an empty parcel. The 

scope of the survey was to determine the remains and the extent of the medieval castle known 

on the hill, and to locate any unknown feature east from the hill on an empty plot. 

A GPR survey was implemented on the hill and the plot next to it, with a penetration 

depth of around 2 m. On the result of the survey the outlines of the castle are visible, however, 

most of the area is covered with a large layer of rubble, only the outer walls could be 

identified on the results. On the plot east from the hill we could also identify the remains of a 

building close to the road. Looking at the layout it is likely an early modern rural building of 

the village and not of medieval origin.  

 

 

Budapest, 2021. 07. 27. 

 

         

               Máté Stibrányi PhD 
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8. Used guidelines and best-practices 

 

EAC Guidelines for the Use of Geophysics in Archaeology 2016. 

Schmidt, A., Linford, P., Linford, N., David, A., Gaffney, C., Sarris, A. 

http://old.european-archaeological-council.org/files/eac_guidelines_2_final.pdf 

Goodman, D., Piro, S.: GPR Remote Sensing in Archaeology. Springer 2013. 

Schmidt, A., 2008: Geophysical Data in Archaeology: A Guide to Good Practice. Oxbow 

Books, Oxford. 

 

http://www.goodreads.com/author/show/1077431.Armin_Schmidt
http://old.european-archaeological-council.org/files/eac_guidelines_2_final.pdf

