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ABSTRACT: 

In our country, cadastral studies to determine the position, areas, and legal status of the real estate parcels have been carried out for a 

period of approximately 100 years by various laws, measurement methods, measurement instruments, and substrates. In Turkey, it is 

necessary to update 40% of the existing parcels because of problems such as produced cadastral substrates that do not reflect the 

ground structure, inadequate standards for technical reasons, and insufficient spatial data for the establishment of systems. The 

technical part of the studies for the cadastral update is carried out by the use of modern measurement methods and advanced 

technological devices, with the contribution of the private sector by the tender procedure. The unmanned aerial vehicle (UAV), 

which is one of the technological devices, can provide three-dimensional appearance and accuracy, the ability to interpret the land, 

and time reduction in the studies for cadastral updates. In this study, the contribution of data obtained by a UAV to the detailed 

studies was investigated for 56 parcels on a cadastral island that has an area of 24.71 ha for the renewal of cadastral parcels related to 

Karaköy Village of Çorum Province, Osmancık District. The number of detail points determined by the classical method was 392, 

while the number of detail points determined by the UAV was 682. 
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INTRODUCTION 

 

In our country, the cadastral works carried out to determine the 

positions, geometric structures, fields, and legal status of real 

estate have been completed, except for a few units, over a 

period of 100 years. During that process, various measurement 

methods, measurement tools, and scales or coordinate systems 

have been used on substrates, depending on technological 

developments, economic situations and legislative changes 

(Figure 1). 

 

Figure 1. Coordinate systems used in cadastral works 

This situation has led to the development of errors in the 

cadastral works, changes in the standards of data production 

over time, the inability to meet increasing needs with the 

developing technology, and failure to create the base of a spatial 

information system. Various steps have been taken to update the 

cadastre to meet expectations. Technical, legal, and 

administrative changes have been made regarding the cadastral 

update. The first legal arrangement, Law No. 2859 on the 

“Renewal of Land Registry and Cadastral Layers” (RG: 

25.06.1983/18088), was issued, with that arrangement allowing 

for the renewal of cadastral layouts. After Law No. 2859, 

Article 22 of Cadastre Law No. 3402 was amended in 2005, and 

an amendment was made to renew the cadastral maps and to 

provide the necessary corrections to the land registry. For the 

studies to be carried out according to the legal regulation in 

article 3402/22.a, the “Regulation on the Procedures and 

Principles to be followed for the Reconstruction of Cadastre 

Maps and Making Corrections Required in the Land Registry” 

was established. A number of innovations were made In that 

regulation to eliminate some of the deficiencies that have 

occurred over time and to extend the scope, with the 



 

amendment published in the Official Gazette, dated October 25, 

2018, and numbered 30576. The name of the regulation was 

changed by that arrangement to the “Cadastral Update 

Regulation.” 

According to cadastre law 3402/22.a and the Cadastral Update 

Regulation, in Turkey, land registration, cadastre, or changes 

related to transactions can be done to eliminate errors caused by 

limitations, measurements, drawings, and calculations, such as: 

 Applications without qualifications 

 Inadequate technical reasons 

 Transactions with detected deficiencies  

 Incompatibility of cadastral plans with the base 

boundaries of the parcel 

To update the cadastral maps of the existing cadastral parcels 

and to provide the necessary corrections in the land registry, 

transactions can be carried out in places where there is a deed 

and a cadastral view. In Turkey, according to the data received 

from the General Directorate of Land Registry and Cadastre 

(GDLRC) in January 2019; over 40 percent of the current 

57,675,367 cadastral parcels need to be updated in the 

upcoming period (Table 1). 

Table.1. Number of parcels to have cadastral data updated 

 
Number of 

parcels  

Percent 

of total  

Update related to 3402/22.a  13,747,229 23.84 

Update related to 

3402/Annex-1  
1,025,540 17.78 

TOTAL 14,772,769 41.62 

Classical, photogrammetric, electronic total station, GNSS, and 

similar measurement methods and instruments/devices have 

been used in cadastre studies. In cadastral update studies, 

electronic ground measuring devices and GNSS measurement 

methods and devices that are based on direct land measurement 

are generally used. Because of the rapidly developing 

technology for cadastral update works, photogrammetric 

techniques now can be used as an alternative to the direct land 

measurement method, due to reasons such as location accuracy, 

sensitivity, and rapid data production.  

Photogrammetric techniques with the use of UAVs, one of 

today's advanced technologies, have given a new impetus to 3D 

modeling (Yakar et al., 2015). UAVs are unmanned and re-

usable motorized airplanes that perform specific tasks within a 

certain period of time, with various loads, in or outside the 

atmosphere. Depending on the work being carried out, their 

operation can be semi-automatic, automatic, or a combination 

of those (Blyenburgh, 1999). 

 

Today, UAVs are used in the studies of scientific land 

monitoring, geological research, landslide forecasting, weather 

forecasting, atmospheric research, exploration and surveillance, 

natural disaster monitoring, surveillance, crop and human 

monitoring, monitoring of high-voltage lines, and 

archaeological site investigation. In addition, they can be used 

for mapping the earth and for three-dimensional city and land 

modeling in cadastral studies (Saripalli et al., 2003). 

 

STUDY AREA 

The province of Çorum, Osmancık District, Karaköy Village 

was selected for this study (Figure 2).  

The application area is approximately 137.7 ha in area. Almost 

all the agricultural areas in the study region are farm land with 

paddy cultivation (Figure 3). 

 

  

Figure 2. Study area 

 



 

Figure 3. View of land with paddy cultivation 

MATERIAL AND METHOD 

The detail points in delineating the boundaries and the 

geometrical structure of the parcels are of great importance, 

both technically and legally. Otherwise, boundaries formed by 

detail points that are not clearly determined or incomplete lead 

to geometric structures of parcels that do not fully correspond to 

the correct surface areas. That may lead to generation of 

technical, legal, and social problems. The most important aspect 

of the cadastral update work is the determination of the detail 

points that make up the parcel boundaries. 

The use of UAV photogrammetry, which is one of the advanced 

photogrammetric production methods, was investigated for the 

determination of the detail points forming parcel boundaries. 

Thus, comparison of the detail points determined by the 

evaluation of the stereo model produced from the images 

obtained from the UAV and the direct field measurement could 

be done. Within the scope of the study, Spectra Precision SP60 

and SP80 GNSS devices were used for direct field 

measurements in the application area. The determination of the 

detail points in the field was done by two teams over five days. 

SenseFly eBee brand UAV, senseFly 20-MP resolution 

S.O.D.A. digital camera (Figure 4), and Topcon GR-3 GPS 

devices were used to obtain images in the project work. 

 

Figure 4. senseFly eBee brand UAV and S.O.D.A. digital 

camera 

Flight planning was prepared with the eMotion 3 program 

(Figure 5).  

 

Figure 5. Flight planning overview from eMotion 3 program 

The flight plan was prepared according to the program settings 

for 60% transverse and 80% overlap. At the end of the flight, 

which was completed in about 30 minutes from a flight height 

of 599 m, 235 overlap images had been obtained. Images 

obtained within the scope of the study were evaluated by 

importing them into Agisoft PhotoScan software. 

A digital elevation model (DEM) and an orthophoto map of the 

study area were produced (Figures 6 and 7). A stereo model was 

obtained by introducing images with camera and external 

orientation parameters into StereoCAD software. The 

evaluation of the stereo model can be seen simultaneously in the 

CAD drawing (Figure 8). 

Figure 6. Digital elevation 

model

 

Figure 7. Orthophoto map 



 

 

Figure 8. Evaluation of the parcels 

In the study, a comparison was made between direct land 

measurements on the 56 parcels of the 24.71-hectare area on 

cadastral block 152 and the detail points determined from the 

stereo model obtained by the UAV (Figure 9).  

Direct land measurements accounted for 392 detail points, 

while 682 detail points were determined from the stereo model 

generated from the images obtained by the UAV (Figure 10). 

 

Figure 9. Cadastral Block 152 

 

Figure 10. Number of detail points used in the comparison 

It is seen that the number of detail points determined from the 

stereo model is 73.98% greater than the number of detail points 

determined by the direct field study. A comparison of the detail 

points was made on a parcel basis (Figure 11). 

 

Figure 11. Detail point comparison on parcel basis 

ANALYSIS AND FINDINGS 

 

On comparing the number of detail points determined by 

working in the field directly relative to the number of detail 

points determined from the stereo model, it is seen that, in 52 of 

the 56 parcels, the number of detail points forming the parcel 

boundaries determined by the stereo model is greater by a 

margin of 1 to 24 points than the number determined by direct 

measurement. In 4 of the 56 parcels, the number of detail points 

determined directly from land measurement is more than the 

detail points determined from the stereo model. 

When this situation is examined, it is seen that in 1 of the 4 

parcels, the same detail in the parcel is determined more than 

once on different days. In 3 of the 4 parcels, it is understood 

that the border in the same direction can be determined by two 

detail points, but more than one detail point is determined. 

 

RESULTS AND SUGGESTIONS 

Various measurement methods and measurement devices are 

used in cadastre studies. While developing technology leads to 

diversification of the devices used in all areas of life, GNSS, 

UAV, and similar devices are implemented in the area of 

cadastral update studies with the changes in methods and 

devices. The detail points determined by the assessment of the 

stereo model produced from the images obtained by the UAV 

were directly compared to the detail points determined in the 

land survey. It is seen that the number of detail points 

determined from the stereo model on Island 152, at an area of 

24.71 hectares, was 73.98% greater than the number of detail 

points determined by the field study. In 52 of the 56 parcels of 

the cadastral island, it was observed that more detail points were 

determined from the stereo model than from direct field 

measurement. 



 

In four parcels, the number of detail points determined by direct 

field study was found to be higher than with the stereo model. 

In one of the four parcels, it was determined that the excess 

measurements were generated by duplication because the detail 

points were determined more than once on different days. On 

the other three parcels, two detail points were assigned to 

continuous boundaries that could have been determined with 

one detail point. 

With the orthophoto and the 3D stereo model produced from 

the images obtained by the UAV, a complete visual and detailed 

cadastral update can be produced and perceived in the office 

environment without being affected by climate and terrain 

conditions and without the difficulties of field work. Thus, the 

detail points that make up the geometric shapes of the cadastral 

parcels were created in a more accurate, healthy, rapid, and 

economic way than with the direct land measurements. The use 

of the UAV should become more widespread to ensure 

consistent and accurate data on cadastral update studies because 

of the contributions that it has made in determining detail 

points. 
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