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ABSTRACT

An Empirical Study on the Improvement of
Cadastral Map Correction through Prior Map
Boundary Integration in Full-district

Park, Hyoung—Rae
Major in Real Estate'Economics
Dept. of Economics & Real Estate

The Graduate School

Hansung University

The cadastral system (Cadastral System) originated from the human need
to organize land distribution and establish property boundaries within
communities. Early humans, being nomadic, had little concept of fixed land
boundaries; however, with the development of agrarian societies, the necessity to
demarcate and record land boundaries increased. The establishment of land
boundaries functioned to clarify roles and responsibilities within communities,
prevent disputes, and serve administrative purposes such as taxation.

Globally, the origins of cadastral systems can be traced back to ancient Egypt,
where land surveying and taxation records emerged following the Nile floods. In
Sumer, clay tablets recorded land boundaries and ownership. Ancient Greece and
Rome further developed precise land surveying techniques, and the Roman
“Centuriatio” laid the foundation for the modern cadastral map. In medieval
Europe, the Domesday Book compiled under William I of England between 1085
and 1086 exemplified early national-scale cadastral recording, forming the basis

for modern cadastral systems.
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In Korea, cadastral systems can be traced back to the Baekje Dojeok, Silla
Jangjeok, and Goryeo Jeonjeok. During the Joseon Dynasty, cadastral
management was conducted through the Yang—an and Jigye. The modern
cadastral system was formally established with the 1895 decree (Chikryeong No.
53) under King Gojong, and fully implemented following the establishment of the
Land Survey Bureau in 1898, adopting Japanese—style cadastral methods. During
the Japanese colonial period (1910-1918), land surveys, and subsequent forest
surveys (1918—-1924) produced cadastral maps at scales of 1/600, 1/1200, and
1/2400, forming the fundamental framework of contemporary Korean cadastral
maps.

Cadastral maps have accumulated long—term distortions and errors due to
limitations in past surveying technology, storage issues with paper maps, and
damage from war and industrial development. To address these issues, cadastral
digitization projects such as PBLIS and KLIS were implemented; however, the
digitization process also introduced new structural errors caused by sheet—based
batch adjustments and digitization input errors. These accumulated errors have a
direct impact on the efficiency and accuracy of nationwide cadastral maintenance
projects, particularly in high—relief areas and regions sensitive to citizen
complaints, resulting in lower maintenance rates.

Against this background, this study systematically analyzes the limitations of
conventional cadastral maintenance methods and empirically evaluates the
effectiveness of a sheet—joining—based maintenance approach to assess the
efficiency and appropriateness of cadastral maintenance.

The primary objectives of this study are as follows. First, to analyze the
structural limitations of the conventional raw data—based cadastral maintenance
method and identify the mechanisms of error occurrence and factors reducing
maintenance efficiency. Second, to empirically apply the sheet—joining—based
maintenance method to verify potential improvements in maintenance rates and
compare it with the conventional approach to evaluate improvements in
efficiency and accuracy. Third, based on the experimental results, to propose
standardized guidelines and technical and institutional improvements for

nationwide cadastral maintenance projects.
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To this end, the study applied six general cadastral maintenance principles
(priority for private land, priority for small areas, priority for large—scale maps,
priority for straight lines and linearity, priority for boundary integrity around
sheets, and priority for first registration) to conduct experiments, analyze error
patterns of overlapping and separated parcels, and quantitatively evaluate
maintenance efficiency.

The study area was selected as Gangbuk—-gu and Gangseo—gu in Seoul.
Gangseo—gu, with mixed 1/600 and 1/1200 scales and diverse overlapping and
separation types between map sheets, was chosen as the primary experimental
area, while Gangbuk-gu served as supplementary data for explaining general
principles. The temporal scope of the study was January to December 2023,
Data sources included cadastral maps (and forest maps), sheet—joining data,
digitized geometric data (PBLIS/KLIS), related literature, and aerial photographs.
The analysis focused on overlapping and separated parcels, application of
maintenance criteria, and efficiency comparison with conventional maintenance
methods. The research scope was designed to ensure representativeness and
practical applicability of the experimental results.

The methodology consisted of literature review and empirical analysis. The
literature review examined the history of cadastral digitization, structural
limitations arising during the process, characteristics of paper—based cadastral
maps, the progression of continuous cadastral projects, and the structure and
practical application issues of the Ministry of Land, Infrastructure and
Transport’s cadastral maintenance guidelines. In particular, the review scrutinized
errors arising during digital geometry transfer and limitations in recording
historical data, as well as specific factors causing sheet—joining to be avoided in
practical work, thereby theoretically identifying the structural limitations of
conventional maintenance methods. The review also compared raw data—based
maintenance methods with previous pilot projects to clarify the research problem
and necessity of a new maintenance approach.

The empirical analysis began with sheet—level joining of the entire study area.
This process systematically identified error patterns by scale and sheet,

categorizing overlapping errors from sheet boundary mismatches and separation
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errors due to map distortions during paper map storage. These parcels were then
classified and analyzed, and cadastral maintenance experiments were conducted
following the six general principles suggested in the Ministry’s cadastral
maintenance guidelines. Maintenance results were compared with conventional
raw data—based methods, evaluating efficiency based on parcel count changes,
error correction rate, and the proportion of parcels that could be maintained.
Accuracy thresholds of 0.2 m for 1/600 scale and 0.4 m for 1/1200 scale were
applied to ensure reliability and objectivity in judging maintenance efficiency.

Results revealed various errors in the study area, including overlapping errors
due to sheet boundary mismatches, separation errors caused by map distortions,
and shape deformation from map re—surveying. These errors highlighted the
limitations of the conventional raw data—based method, which had low
improvement rates for overlapping and separated parcels due to scale and sheet
mismatches and limited maintainable parcels. Partial sheet—level joining in block
units also showed omission or duplication between sheets in large—scale projects,
reducing efficiency. Moreover, differences in personnel skills and interpretation
caused significant variations in maintenance rates.

In contrast, the sheet—joining—based maintenance method significantly improved
the maintenance rate of overlapping parcels and minimized parcels placed on
maintenance hold. The approach standardized maintenance procedures, reducing
personnel variation and producing consistent results. These findings demonstrate
the advantages of sheet—level joining in large—scale projects for resource
allocation and operational efficiency.

From a policy and academic perspective, this study highlights the need for
standardized guidelines and manuals for cadastral maintenance, providing
empirical evidence that sheet—joining methods effectively improve maintenance
rates. This can serve as a basis for enhancing administrative reliability and
maximizing efficiency in future large—scale maintenance projects.

In conclusion, this study systematically identified structural errors accumulated
during cadastral digitization and issues in practical implementation, empirically
demonstrating that preemptive sheet—level joining maintenance can overcome the

limitations of conventional methods. Furthermore, many overlapping and

- 150 -



separated parcels previously considered unmaintainable under conventional
methods could be reclassified as maintainable under the preemptive sheet—joining
approach. This outcome represents a key finding, showing that long—standing
challenges in conventional maintenance systems can be effectively resolved,
providing crucial evidence for paradigm shifts in future cadastral maintenance

policy.

[(Key words] separation, overlap, cadastral map maintenance, maintenance

hold, Prior Full-District Sheet Boundary Integration
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