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Abstract: 

The development of a National Spatial Data Infrastructure (NSDI) represents a critical advancement in the management 

and accessibility of geospatial data, facilitating informed decision-making across sectors such as government 

administration, environmental monitoring, and urban planning {(Rajabifard and Williamson 2003), (Rajabifard and 

Williamson 2002), (Nebert 2001)}. In the context of Armenia, establishing a robust NSDI is particularly important, 

given the country's need to modernize its spatial data infrastructure and align with international standards, such as the 

European INSPIRE Directive (European Commission, 2007). One of the key components of this effort is the 

standardization of spatial data layers, which is essential for ensuring the effective use of data in various applications 

ranging from urban planning to environmental protection and resource management. 

This research focuses on developing a methodology for the standardization of basic layers in Armenia’s NSDI, which 

are critical for the country’s geospatial data infrastructure. These basic layers include administrative boundaries, real 

estate data (cadastral data), land valuation, property rights, land use (land cover), addresses, geographical names, 

surface water data, elevation models, relief, and transport infrastructure. Standardizing these layers involves creating 

consistent and interoperable datasets that can be utilized across various sectors, including land administration, 

environmental monitoring, disaster management, and infrastructure planning. The proposed methodology follows best 

practices outlined in international frameworks such as the INSPIRE Directive (European Parliament and Council, 

2007), the ISO 19100 series of geographic information standards (ISO, 2002), and the Open Geospatial Consortium 

(OGC) standards (OGC, 2020), ensuring that the basic spatial data layers adhere to both national and international 

interoperability requirements. 

The methodology developed in this study consists of four key stages: (1) Data Collection and Preparation—gathering 

raw spatial data from a variety of sources, including orthophotos and existing topographic maps, to ensure 

comprehensive and up-to-date information; (2) Attribute Definition—establishing the mandatory attributes for basic 

spatial data layers based on NSDI standards for Armenia, ensuring completeness, consistency, and interoperability with 

other datasets {(Nogueras-Iso, Zarazaga, and Muro-Medrano 2005), (Tóth et al. 2012), (Hadzilakos et al. 2000)}; (3) 

Data Structuring and Conversion—transforming raw data into standardized formats such as vector and raster formats, 

ensuring compatibility with NSDI requirements, and using standardized coordinate systems and metadata formats 

{(Hećimović, Marasovic, and Tavra 2014), (Rao et al. 2002)}; (4) Data Integration—combining basic spatial data 

layers with each other, such as administrative boundaries, land use, surface water, elevation models, and other relevant 

data, to create a cohesive and interoperable spatial database that can be used for multi-disciplinary applications. By 

following these stages, the research aims to contribute to the successful implementation of standardized and accessible 

basic spatial data layers within Armenia's NSDI framework. 

This approach not only aims to meet Armenia’s national standards but also aligns with international initiatives for 

spatial data infrastructure development, ultimately enhancing the quality and availability of basic spatial data layers for 

a wide range of applications {(Craglia and Annoni 2006), (Kotsev et al. 2020),  (Merodio Gómez et al. 2019), (Al-

Yadumi et al. 2021)}. 

To facilitate the standardization process and ensure compliance with established guidelines, a Python-based tool was 

developed to automate the transformation and validation of basic data layers. Additionally, the Hale studio toolkit, an 
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open-source software suite, was installed to further enhance the validation and quality control processes, ensuring that 

the spatial data conforms to the requirements of the INSPIRE directive. 

The validation process focused on two main aspects: (1) Data Quality Assurance—ensuring the accuracy, 

completeness, and consistency of the basic spatial data layers by running automated checks using the Python tool and 

Hale studio toolkit, and (2) Compliance Testing—verifying that the data conforms to the predefined standards for 

metadata, attributes, and geometry as specified by the NSDI guidelines and the INSPIRE directive. The Python tool 

provided automated feedback on data quality issues, which allowed for iterative corrections and improvements. 

Although this research represents an initial pilot for standardizing the basic spatial data layers, the methodology and 

tools developed are intended to serve as a model for updating the entire spatial data infrastructure in Armenia. The 

findings from this study demonstrate that the proposed approach can successfully standardize key geospatial layers, 

providing a solid foundation for improving the overall quality, consistency, and interoperability of Armenia’s NSDI. 

This work lays the groundwork for scaling the standardization efforts to thematic data layers, ultimately supporting 

informed decision-making and sustainable development in Armenia. 

Acknowledgements  

Special thanks are extended to all the specialists at the Cadastre Committee of the Republic of Armenia for their 

expertise and support throughout this research. Their contributions were essential in ensuring the accuracy and quality 

of the spatial data used in this study.  

References 

Al-Yadumi, Sohaib, Ee Xion Tan, Wei Wei Goh, and Patrice Boursier. 2021. “Review on Integrating Geospatial Big 

Datasets and Open Research Issues.” IEEE Access PP (January):1–1. https://doi.org/10.1109/ACCESS.2021.3051084. 

Craglia, Max, and Alessandro Annoni. 2006. “INSPIRE: An Innovative Approach to the Development of Spatial Data 

Infrastructures in Europe.” Conference Proceedings, December, 6–10. 

European Parliament and Council, 2007. INSPIRE Directive (2007/2/EC). Official Journal of the European Union. 

Available at: https://eur-lex.europa.eu 

Hadzilakos, Thanassis, George Halaris, Marinos Kavouras, Margarita Kokla, George Panopoulos, Ioannis Paraschakis, 

Timos Sellis, Lysandros Tsoulos, and Michalis Zervakis. 2000. “Interoperability and Definition of a National 

Standard for Geospatial Data: The Case of the Hellenic Cadastre.” International Journal of Applied Earth Observation 

and Geoinformation 2 (2): 120–28. https://doi.org/10.1016/S0303-2434(00)85005-9. 

Hećimović, Željko, Slaven Marasovic, and Marina Tavra. 2014. Metadata of Spatial Data Infrastructure. 

Hale»connect. (n.d.). Getting Started with hale»connect: A Guide to Publishing Datasets, OGC Webservices, and 

Metadata. 

Kotsev, Alexander, Marco Minghini, Robert Tomas, Vlado Cetl, and Michael Lutz. 2020. “From Spatial Data 

Infrastructures to Data Spaces—A Technological Perspective on the Evolution of European SDIs.” ISPRS 

International Journal of Geo-Information 9 (3). https://doi.org/10.3390/ijgi9030176. 

Merodio Gómez, Paloma, Macarena García, Gabriela Seco, Andrea Ramírez Santiago, and Catalina Johnson. 2019. 

“The Americas’ Spatial Data Infrastructure.” ISPRS International Journal of Geo-Information 8 (September):432. 

https://doi.org/10.3390/ijgi8100432. 

Nebert, Douglas. 2001. “Developing Spatial Data Infrastructures: The SDI Cookbook.” In . 

Nogueras-Iso, Javier, F.J. Zarazaga, and Pedro Muro-Medrano. 2005. Geographic Information Metadata for Spatial 

Data Infrastructures: Resources, Interoperability and Information Retrieval. Geographic Information Metadata for 

Spatial Data Infrastructures: Resources, Interoperability and Information Retrieval. https://doi.org/10.1007/3-540-

27508-8. 

Rajabifard, Abbas, and Ian Williamson. 2003. “Spatial Data Infrastructures: Concept, SDI Hierarchy and Future 

Directions,” February. 

Rajabifard, Abbas, and Ian P. Williamson. 2002. “Spatial Data Infrastructures: An Initiative to Facilitate Spatial Data 

Sharing.” In . https://api.semanticscholar.org/CorpusID:15430453. 

Rao, Mukund, AS Padmavathy, Krishnamurthy Jagannathan, Gopal rao, and R Kumar. 2002. NSDI Metadata Standard 

(with Design of Proto-Type NSDI Metadata), Prepared by Sub-Committee on NSDI Metadata and Content for NSDI 

Task Force. 

Tóth, Katalin, PORTELE Clemens, ILLERT Andreas, LUTZ Michael, and Vanda Nunes de Lima. 2012. A Conceptual 

Model for Developing Interoperability Specifications in Spatial Data Infrastructures. https://doi.org/10.2788/21003. 

2 of 2

Abstracts of the International Cartographic Association, 10, 284, 2025 
32nd International Cartographic Conference (ICC 2025), 17–22 August 2025, Vancouver, Canada. 
https://doi.org/10.5194/ica-abs-10-284-2025 © Author(s) 2025. CC BY 4.0 License.




