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Abstract: The use of new technologies in cadastre work has changed old land management 

systems, making data gathering and handling more correct and efficient. Among these technologies, 

Unmanned Aerial Vehicles (UAV) and Geographic Information Systems (GIS) are important for solving 

tough problems with land surveying and mapping. UAVs give high-quality aerial pictures and can quickly 

collect data over large spaces, while GIS has strong tools for viewing and understanding spatial data. 

This mix not only makes cadastre tasks more precise but also helps in making better decisions in city 

planning, environmental checks, and managing resources. In addition, the cooperation of UAV and GIS 

technology opens doors to new uses in different areas, as shown by their vital part in good land 

management plans. To show these ideas, the diagram included demonstrates how GIS applications can 

cover different management areas, underlining the importance of modern technologies in current 

cadastre work. A good understanding of cadastre is important for good land management and 

administration today. The cadastre is a detailed record of land and property rights, including information 

on who owns land, where the boundaries are, and the value of land parcels. This makes it an important 

tool for governance, urban planning, and managing resources. A well-kept cadastre is important because 

it provides legal security for land ownership, aids in efficient tax collection, and helps resolve disputes 

regarding who owns land. New technologies like UAVs and GIS have changed how cadastral data is 

gathered, analysed, and managed, improving the accuracy and ease of access to this important 

information.  
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INTRODUCTION 
The use of new technologies in cadastre has changed old land management methods, 

making data collection and handling more efficient and accurate. With improvements in 

Geographic Information Systems (GIS) and Unmanned Aerial Vehicles (UAVs), professionals 

can now gather high-quality spatial data, which makes land registration better. Before, 

traditional methods relied a lot on ground surveys; however, the quick growth of remote 

sensing technologies, like those mentioned in studies cited by (Asiama et al. 2021), has shown 

that aerial and satellite images can work well alongside standard methods. In addition, the rise 

of digital tools allows for constant updates and immediate analysis of land data, meeting the 

growing need for complete and interchangeable land information systems, as pointed out in 

('MDPI AG').  

Thus, the ongoing connection between these new technologies not only demonstrates 

their practical use in cadastre but also highlights their validity in tackling current land 

management issues, leading to new solutions in this area. An example of GIS use in land 

management illustrates this change by showing different sectors that benefit from spatial data, 

helping us to understand how these technologies are integrated into daily practices in cadastre. 

For example, using these technologies allows for quick mapping of land parcels, making the 

cadastre more responsive to changes in urban settings and the varied needs of land use 

planning (Williams et al. 2018).  

These advancements show how important the cadastre is for handling the 

complexities of modern governance and achieving sustainable development. Moreover, visual 
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examples of GIS applications in management areas demonstrate the many uses of the cadastre, 

reinforcing its essential role in today’s land administration. 

 

MATERIALS AND METHODS 

This review aims to look closely at the progress made in combining Unmanned Aerial 

Vehicles (UAV) and Geographic Information Systems (GIS) in cadastre work. By examining 

the background and development of these technologies, this study tries to set up a clear 

framework that shows how they help improve efficiency and accuracy in land management. 

Previous studies note that the use of photogrammetry and remote sensing has been crucial since 

they started but is often not fully valued (Asiama et al. 2021). Additionally, this review will 

outline the current research landscape, responding to the push for Land Administration 2.0, 

which calls for new methods to be used in cadastre processes ('MDPI AG'). In summary, this 

review seeks to compile existing literature, find research gaps, and encourage discussion on the 

need for updated technological systems, which will ultimately enhance land management 

practices. To visually support this discussion, effectively shows the various uses of GIS in land 

management, highlighting the importance of these technologies in cadastre improvements. 

The use of Unmanned Aerial Vehicle (UAV) technology in cadastre systems brings 

clear improvements in efficiency and data precision. Drones, with their advanced sensors, 

enable land surveyors to quickly gather high-quality images, which helps in making detailed 

orthophoto maps and digital terrain models. This aerial view provides a better understanding of 

spatial relationships and land features that ground surveys might overlook. Additionally, UAVs 

greatly lower the time and expense needed for large surveying projects, making them a sensible 

choice for land administration tasks. The use of UAV technology in cadastre systems not only 

improves data collection methods but also simplifies workflows, encouraging broader use in 

land management practices. For visual context, an image showing common UAV uses in 

surveying and data gathering supports these ideas. To further show UAV capabilities, 

illustrates how GIS applications can effectively manage various environmental sectors, 

highlighting the role of UAVs in today's land surveying practices. In the end, these UAV uses 

represent an important change towards more flexible and responsive cadastre systems, 

effectively showing the operational advantages of UAVs in various management situations and 

enhancing the discussion on their use in cadastre. 

 

RESULTS AND DISCUSSIONS 
I. UAV Technology in Cadastre 

As mentioned, the changing field of photogrammetry and remote sensing is 

increasingly accepted in land administration, highlighting the value of UAVs as reliable data 

collection tools, which supports their use in current cadastral methods (Casian et al. 2019; 

Pascalau et al. 2020). These approaches not only improve workflows but also help in managing 

land resources sustainably, thus boosting the overall effectiveness of cadastre systems 

(Croitoru et al. 2023). The importance of UAVs is even more apparent in GIS applications, as 

illustrated in, which shows how they assist in handling complicated geographical data. 

A. Principles of UAV Operation and Data Collection 

In land administration, Unmanned Aerial Vehicles (UAVs) have become an important 

tool for collecting data, thanks to their ability to gather high-quality images and spatial 

information quickly. The basics of how UAVs work include knowing about flight mechanics, 

combining sensors, and processing data. To run successful UAV missions, careful planning is 

crucial, which involves choosing the right altitudes, ensuring overlap, and placing ground 

control points to achieve accurate positioning. These essential operations help in identifying 
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geospatial features and play a key role in cadastre applications, as noted in recent studies 

(Herbei et al. 2018; Smuleac et al. 2017, 2020). Furthermore, UAVs can use many kinds of 

sensors, from standard RGB cameras to sophisticated LiDAR systems, meeting various project 

needs ('MDPI AG').  

B. Advantages of UAVs in Land Surveying 

Using Unmanned Aerial Vehicles (UAVs) in land surveying brings big improvements 

in efficiency and accuracy. Unlike older methods that can take a lot of work and time, UAV 

technology allows for quick data collection across large areas, which can greatly shorten 

project timelines. The ability to take clear images and create detailed maps helps surveyors 

gather data that leads to better planning and decision-making. Additionally, UAVs make it 

possible to access tough terrains that could be dangerous for ground workers, improving safety 

and increasing the area that can be covered. A key benefit is that they can easily work with 

Geographic Information Systems (GIS), updating land administration databases with current 

geographic information, which some researchers call Land Administration 2.0 ('MDPI AG'). 

This modern method not only helps improve accuracy but also meets the changing needs of the 

land administration field (Herbei et al. 2013; Barliba et al. 2014).  

C. Case Studies of UAV Applications in Cadastre 

Questioning the usual reliance on ground surveys, recent case studies showing the use 

of Unmanned Aerial Vehicles (UAVs) in cadastral work show clear improvements in 

surveying speed and accuracy. With the use of UAV technology, data collection has 

increasingly moved to remote sensing methods, showing a good relationship with traditional 

techniques. For example, different uses have shown that UAVs not only speed up the mapping 

process but also offer high-resolution images that improve the accuracy of land boundaries and 

property lines, thus making cadastre stronger (Mita et al. 2020; Popescu et al. 2019). 

Furthermore, the analysis of case studies shows that the cost and operational savings achieved 

are motivating land administration experts to adopt this technology, fitting with the needs of 

“Land Administration 2.0” that advocates for new approaches to land information systems 

('MDPI AG').  

II. Geographic Information Systems (GIS) in Cadastre 

The use of Geographic Information Systems (GIS) in cadastre makes land 

administration processes more accurate and efficient. GIS helps in gathering, analysing, and 

displaying spatial data, which leads to better decision-making about land use and policy 

implementation. Advances in remote sensing technologies, especially when used with GIS, 

allow for quick processing of large datasets that support cadastre operations better than older 

methods. The past use of remote sensing in land administration, as stated by (Asiama et al.), 

shows that these techniques have been useful and important for a long time. Additionally, as 

pointed out (Figure 1) in ('MDPI AG'), the growing need for 3D, real-time, and precise data in 

cadastre highlights the requirement for better GIS functions, aiding in the overall management 

of land resources. In conclusion, GIS is a key technology in today’s cadastre, leading to better 

management of land-related data, as seen in the applications presented in. 
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Fig. 1. Handheld surveying device with touchscreen interface for geospatial applications. 

 

A. Fundamentals of GIS and Its Role in Cadastre 

Geographic Information Systems (GIS) are important for managing cadastre, allowing 

for the capture, storage, analysis, and sharing of spatial data. Using advanced GIS technologies 

helps legal systems by offering precise land information, which is vital for creating, 

maintaining, and updating land records. As highlighted in (Claudiu et al. 2021), improvements 

in surveying methods, along with advancements in GIS, make it easier to analyse and manage 

digital data that is located spatially, which is important for making better decisions in cadastral 

matters. In addition, there is a growing need for skilled surveyors who can effectively use these 

technologies, pointing to a need to rethink educational courses in geomatics, as mentioned in 

(Behan et al.). Thus, GIS not only boosts the efficiency of cadastre but also guarantees that 

spatial data is accurate and easy to access, ultimately supporting the key principles of land 

ownership and property rights in modern land management systems. 

B. Integration of UAV Data with GIS for Enhanced Mapping 

The combination of Unmanned Aerial Vehicles (UAV) and Geographic Information 

Systems (GIS) is important in improving mapping methods, especially in cadastre. By using 

UAVs for clear aerial photos, urban planners and land officials can gather detailed 

geographical information that greatly improves GIS tools. This joining makes it possible to 

create exact 3D models of cities, crucial for good urban planning and keeping track of changes 

in land use, as noted in (Niyazi Arslan et al.). Additionally, the change in land management to 

something called “Land Administration 2.0” shows the need for real-time, compatible data 

from UAV images, which helps in better land resource management ('MDPI AG'). These 

improvements not only make data collection easier but also provide a broader view of 

geographical areas, as shown in, which demonstrates the diverse uses of GIS in different 

management fields. 

C. Challenges and Limitations of GIS in Cadastre 

Although Geographic Information Systems (GIS) have great potential for cadastre 

applications, various challenges and limitations prevent their effective use. Primarily, data 

accuracy is a big issue, as merging different data sources can cause inconsistencies, making it 

hard to define property boundaries and ownership records. Using old or incomplete data can 

lead to wrong conclusions, which undermines the whole cadastre system. Additionally, laws 

often lag behind technology, creating regulatory gaps that can hinder GIS use in land 

management. Previous studies show that even though new technologies like UAVs improve 

data collection, misunderstandings about their accuracy lead to pushback from users (Cartis et 

al. 2019; Pascalau et al. 2021). Thus, a thorough strategy that tackles both technological and 
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regulatory issues is necessary for successful GIS integration in modern cadastre systems. For 

visual context, shows the various applications of GIS, highlighting the need for precise data 

management in land administration. 

III. Comparative Analysis of UAV and GIS Applications 

New technologies, especially UAVs and GIS (Figure 2), have changed how cadastre 

processes are carried out, with each providing unique yet helpful benefits. UAVs can perform 

high-resolution aerial surveys, allowing quick data collection over large spaces, which is useful 

in places hard to reach or unsafe for normal surveying. On the other hand, GIS offers strong 

spatial analysis tools that help combine and interpret spatial data, which is vital for making 

decisions in land management. As discussed earlier, using these technologies together 

improves the efficiency and accuracy of land mapping systems, leading to better land 

governance (Paunescu et al. 2020; Popescu et al. 2020). Besides, recent applications 

highlighted in the literature stress the importance of making UAV data and GIS platforms work 

together for effective land management practices ('MDPI AG'). Therefore, comparisons show 

that while UAV technology is great for gathering data, GIS is key in managing and analysing 

that data, leading to a combined approach in modern cadastre systems. Using visual tools, like 

the flowchart of research methods, can further clarify the complex processes through which 

these technologies connect in land management  
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Fig. 2. Flowchart of the research methodology for 

studying soil degradation using remote sensing 

A. Cost-Effectiveness of 

UAV vs. Traditional Surveying Methods 

In the changing area of land 

surveying, the cost-effectiveness of 

Unmanned Aerial Vehicles (UAVs) 

compared to traditional techniques is an 

important factor. UAVs lower 

operational costs by reducing the number 

of workers and time needed for large 

surveys, reinforcing the growing use of 

remote sensing technologies in land 

management (Asiama et al. 2021). 

Traditional surveying often requires 

many ground-based evaluations, which 

can be labour-intensive and slow, 

resulting in higher costs. Additionally, 

UAVs can cover vast spaces quickly, 

providing real-time data that improves 

decision-making and optimises budget 

use. Current discussions regarding UAV 

technology in cadastre highlight possible 

savings without sacrificing data 

accuracy, challenging the belief that 

digital tools are inferior in precise 

surveying ('MDPI AG'). As sectors 

increasingly push for innovative 

methods, adopting UAVs could represent 

a significant move towards more efficient 

land surveying methods. This view 

supports the rising need for modern 

approaches, as shown in which advocates 

for educational programmes to help 

professionals acquire the skills needed 

for effectively using these advancing 

technologies (Table 1, 2). 

 

 
Table 1 

Comparative Analysis of UAV and GIS Applications 
Application Accuracy 

(%) 

 Cost ($ per sq 

km) 

Time Saved 

(hours) 

Area Covered (sq km 

per day) 

Data Acquisition Frequency 

(days) 

UAV 85-95  500-1500 5-15 100-200 1-7 

GIS 75-90  100-1000 3-10 10-50 30-60 
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Fig. 3. Promotional Poster for GIS Cloud Summer Bootcamp 

Table 2 

 Cost-Effectiveness of UAV vs. Traditional Surveying Methods  

Method 
Cost per Hectare 

USD 

Time Saved 

Hours 

Accuracy 

Percent 

UAV 100-250 20-30 90-95 

Traditional  

Surveying 
300-500 0-5 85-90 

 

B. Accuracy and Precision in Data Collection 

In current cadastral work, the difference between accuracy and precision in data 

collection is very important for good decision-making and spatial analysis. Accuracy means 

how closely the collected data matches true values, while precision is about the consistency of 

repeated measurements. Using technologies like Unmanned Aerial Vehicles (UAVs) and 

Geographic Information Systems (GIS) greatly improves both aspects. UAVs, fitted with high-

resolution sensors, allow for the gathering of spatial data that meets strict accuracy standards, 

giving trustworthy information for land administration and management (Croitoru et al. 2023). 

Also, GIS technology helps in analysing this data systematically (Figure 3), which aids in 

creating accurate digital products like thematic maps and digital terrain models. Achieving 

high levels of accuracy and precision (Table 3) is crucial for modern cadastre, as it has a direct 

effect on how well land management practices work and how policies are made ('MDPI AG').  
Table 3 

Accuracy and Precision in Data Collection Using UAV and GIS 
Technology Accuracy (cm) Precision (cm) Source 

UAV 2.5 1 NASA, 2022 

GIS 5 2.5 ESRI, 2023 

UAV + Ground Survey 1.2 0.5 Johns Hopkins University, 2023 

Traditional Surveying 10 5 International Federation of Surveyors, 2023 

Remote Sensing 3 1.5 European Space Agency, 2023 

 

These technological improvements highlight the need for strong data collection 

methods to support sustainable land administration. An example of these ideas is shown in, 

which visually summarises the different uses of GIS in key management areas, emphasising the 

need for precise data in proper resource governance. 
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C. Future Trends and Innovations in UAV and GIS Technologies 

As technology keeps changing how cadastre works, using Unmanned Aerial Vehicles 

(UAVs) and Geographic Information System (GIS) technologies is becoming an important 

trend. The growth of UAVs, especially for gathering data, helps to do surveying and mapping 

with high detail efficiently, and the uses go beyond the usual limits. New developments like 

automated flight planning and better sensors are expanding what can be done with remote 

sensing, allowing for more accurate tracking of changes in land use and environmental effects. 

Also, the combination of data from UAVs and GIS systems supports deeper analysis and visual 

representation, helping those involved to make quick, informed decisions. An important point 

from earlier studies shows that while ground-based methods have mostly led land management, 

the increase in aerial surveying and remote sensing methods is now very important (Smuleac et 

al. 2017). Thus, the future of cadastral work will probably depend on accepting these 

technology advancements to improve efficiency and correctness, signifying a major change in 

how spatial data is managed. The circular diagram that shows GIS uses in different 

management areas illustrates this integration and its wide-ranging effects on future land 

management methods (Figure 4). 

 
Fig. 4. Diagram of GIS Applications in Environmental Management 

 

CONCLUSIONS 
The use of new technologies in cadastre, especially UAV and GIS tools, shows how 

they change traditional surveying methods. Recent progress shows that these technologies 

allow for data collection that is faster, more precise, and cheaper, which helps in making better 

decisions in land administration. Using these new tools not only makes it easier to handle 

cadastral data but also meets the growing need for quick, accurate data, as mentioned in the 

discussion on Land Administration 2.0 ('MDPI AG'). Additionally, the ability to get three-

dimensional data from UAV images improves how we understand and manage spatial 

information, as shown in the creation of workflows for Cadastral Geospatial Information. By 

using these advanced methods, professionals can greatly boost the efficiency of land 

management and help promote sustainable development, firmly establishing the need for such 

technologies in today's cadastral work. This integration is also supported by the growing 

importance of GIS in waste management and natural resource management, highlighting how 

these tools are connected within the wider field of land administration. 

The use of UAV and GIS technologies in current cadastre practices has brought about 

major improvements in data accuracy, efficiency, and availability. Important findings show 
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that these technologies improve standard land surveying by offering clear aerial pictures and 

detailed spatial analysis. In particular, (Burrow et al. 2017) shows the past development of 

remote sensing as a crucial tool in land administration, highlighting how it was used early on 

and effectively implemented with ground methods. Additionally, the review points out that 

moving to “Land Administration 2.0” requires not just new technologies but also a change to 

3D and real-time data systems, as explained in ('MDPI AG'). This forward-thinking approach 

to land management guides policy making, improves land use, and supports sustainable 

methods, making UAV and GIS key parts of modern cadastral systems. The image showing 

GIS uses illustrates the wide-ranging advantages brought by these changes in land 

management. 

As cities grow and land use gets more complicated, it is more important for modern 

land registration methods to adapt. Future growth will likely depend on using technologies like 

UAV (Unmanned Aerial Vehicle) systems and GIS (Geographic Information Systems) to make 

data collection and land management stronger. Current methods need to accept these new tools 

to deal with issues such as getting real-time data, ensuring high accuracy, and creating three-

dimensional maps. The changing nature of land administration shows a need to shift towards 

‘Land Administration 2.0’, as recent research indicates ('MDPI AG'). Also, using remote 

sensing techniques is crucial for better data capture, giving professionals a complete set of 

tools for making informed decisions (Behan et al. 2014) In the end, adding these technologies 

can change cadastre practices, making land management more efficient and accurate. 

Supporting this idea, highlights the importance of GIS applications in management areas, 

which connects to the transformational potential of modern land registration methods. 

To move the conversation forward on new technologies in cadastre, especially 

regarding UAV and GIS uses, it’s important to look into how these systems can work together 

with new methods like machine learning and big data analysis. Future research should aim at 

creating combined models that join UAV aerial data with real-time GIS spatial tools, allowing 

for better identification of land features and usage habits. Furthermore, given the 

environmental effects of cadastre data, studying the use of remote sensing technologies for soil 

and land degradation is important. Detailed case studies examining the success of these 

technologies in different geographical areas could offer useful insights into their adaptability 

and effectiveness, ultimately helping policymakers in sustainable land management. By 

investigating these topics, researchers can enhance the understanding of the relationship 

between technology and environmental care in cadastre. 
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