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Abstract: 

Taking into consideration the traditional method on the research for 
Roman cadastre grids, and using a new GIS-based software, we made an 
application situated at Beziers area. The main idea is to import all the 
relevant data into separate GIS layers and process them, using tools 
provided by modern technology. 

In our example, we digitized the pedological units, the primary road 
network, the main towns and the archeological sites of the studied area. 
Finally we digitized all the possible lines that could form a Roman 
cadastre grid. The data process also requires the formation of a theoretical 
digital Roman cadastre grid. The GIS-based software, apart from creating 
the theoretical grid, enables the user to select all the lines and sites that 
match the given grid. In case the results are acceptable, the user can save 
the grid for later use. After that, other possible grids can be created, so the 
user can experiment on different grids to choose the best possible one. 

The results from the application of this modern GIS-based 
methodology, at the southEastern part of Beziers area, show the benefits 
of this approach.   

 
 
 
In this study, we are going to present an example of the GIS-based 

Cadastre GRID method (Vassilopoulos, A., 1998). This method helps in 
various ways in the selection of lines that theoretically form a Roman 
cadastre grid, out of a big set of possible lines. We applied it in a small 
(84,14 Km2) SouthEastern part of Beziers area.  

The traditional method, consisted in three main procedures: a) the copy 
of all the parallel lines on a transparent paper, b) the formation of a given 
dimension grid on a transparent paper, c) the manual matching of the 
lines to the grid, by moving the grid layer over the line’s layer. 

This new method can handle all the possible lines, regardless of their 
declination from the North, their length, or origin. The lines can be 
digitized directly from maps, aerial photos, satellite images, or any other 
source. These lines are digitized on a separate GIS layer. In our example 
we digitized 1530 lines and selected 1009 within the boundary of the 



studied area. Other valuable information, such as archeological sites, 
pedological or geological units, contour lines, drainage system, etc. may 
also be digitized, in separate layers.  

By this step, the user may update the database of the GIS, with 
information concerning each line or pedological unit. Figure 1 shows all 
the data used for this study, except for the grids. The possible 
archeological lines are demonstrated by red color, while the sites by black 
asterisks, over the pedological map. Moreover we can see the primary 
road network and the main towns of the area. All the layers have different 
databases, depending of course, on their nature. These data, can be used 
later, when setting criteria on the selection of the lines and sites, e.g. 
“Find all the lines AND sites that match a certain grid AND have length 
over X meters AND are not situated on XXX pedological unit”. 

Figure 2, demonstrates the lines that have been transformed to Vector 
layer, over the primary raster image. Moreover it shows a thematic map 
of the area’s pedological unit, plus an information window with the 
description of the selected pedological unit and the area it covers in 
square Kilometers. After inputting all the necessary data, the user has to 
load the Cadastre GRID software, that will be used to form the theoretical 
grid and apply the selection of all the matching lines and sites. The 
software has to be initialized, by entering two parameters: the dimension 
of the grid’s cells, and the tolerance to be estimated during the selections. 
The user also has to ‘draw’ the initial direction of the grid, before the 
program will automatically generate the theoretical grid. Four examples 
have been made. Table 1 shows the parameters used each time, and the 
corresponding selected lines. All four grids use the same direction and 
position. 

 
 Table  1 
 Grid’s Cell 

Dimensions (m) 
Tolerance 
(m) 

Declination 
from North (o) 

Number of 
selected lines 

1st 850 ±15 357 26 
2nd  707 ±15 357 74 
3rd 707 ±20 357 94 
4th  707 ±25 357 106 

 
The grid is generated on a new fixed layer over the raster image and 

below the layers of the lines and sites. The user has the ability to shift it 
over the other layers, making the final corrections on the grid’s exact 
position. All the grid’s parameters and its final positioning can be saved 



to a GIS file, so that the user can retrieve them and easily reconstruct the 
grid later.  

The final step on the use of the software is the automatic selection of 
all the digitized lines and/or sites that match the generated grid. The 
software, displays the selected lines in a different color or pattern on the 
map window, a browser including only the selected lines, and their total 
count number. Figure 3 demonstrates the grid with dimension 850m and 
tolerance ±15m. The selected lines are colored red. The total number of 
the selected lines is only 26, as expected since the dimension 850m is not 
appropriate for the studied area. The user can then isolate the selected 
lines and save them to a new GIS file, or repeat the process giving 
different initial grid values and direction. Figure 4, shows in two 
windows the results of the 2nd and 3rd attempt with ±15m tolerance for the 
first one and ±20m for the second one. In the 2nd attempt the total number 
of the selected is the minimum compared to the 3rd and 4th one, but this 
was also expected as we increased the tolerance. Figure 4 also shows a 
part of the browser with info on the selected lines. The field of tolerance 
has two kinds of numbers (15 and 20). Lines with tolerance ±15 are those 
that have been selected from the grid with ±15 tolerance, while lines with 
tolerance ±20 are those that have been selected only from the grid with 
±20 tolerance and not from the ±15 one. The final example shown in 
figure 5 was made with an even bigger tolerance and the selected lines 
were even more numerous. This easy, precise and fast loop of the whole 
process, enables the user to create different theoretical models, examining 
not only the common dimensions Romans were using but many others, 
choosing the best possible solution, which will be the one that includes 
the largest number of selected lines. 

Finally at the lower half of figure 5 we can observe the 3 grids (with 
different tolerance) and with different color for each one. At the window 
of this map we may see a detail of the grids. The 3 grid layers are visible. 
The upper layer is the one with the smaller tolerance (±15) and it is 
represented by the yellow color, the middle layer is the one with the 
middle tolerance (±20m) and is represented by green color and the lower 
layer is the grid with the biggest tolerance (±25m) in blue color. The two 
lines shown in this part have not been chosen from the upper grid layer 
(with the ±15 tolerance), but they have been selected from the middle and 
lower one. 

In case the attempts are numerous, it is easy to create a histogram 
within the GIS environment, to emphasize the results and isolate the best 
initial values. 

The benefits of this methodology are quite a lot. First of all, we speed 
up the calculations and reduce human errors. Moreover, we eliminate the 



subjectivity on the decision of which line is within the grid and which is 
not.  An another advantage is the easy and fast repeat of the whole 
process, making possible the examination of many theoretical grid 
models. Finally, all the data that were used on the selection process, plus 
the results, are on a GIS format, making it easier to update the database, 
reprocess the output data, exchange data with other scientists, print 
browsers, or plot thematic maps. 
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