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Land contours; Land contour measurement is a fundamental step in planning and designing areas, especially
Topography; integrated areas based on education, innovation, and eco-educational tourism. This study aims to
Elevation determine the topography of the Al-Amin Living Lab and Glugur Rimbun Industrial Park in Sampe
mapping, Drone Cita Village, Kutalimbaru District, as a base map for area design. The study used a descriptive-
mapping; quantitative approach with geodetic GPS-based contour measurement techniques and a 20-meter
GPS RTK. grid method. The elevation data obtained were processed using Global Mapper software to produce

a topographic map with a contour interval of 0.5 meters. The results show that around 60%
(approximately 12 hectares) of the total land has relatively flat contours, especially in the west and
south, while the other 40% (approximately 8 hectares) has steep and ravine-like contours,
predominantly in the east and north near the river. Land slope analysis confirmed these
topographical variations and provided an important basis for determining zoning, building
placement, circulation routes, and land engineering strategies in the area design. This study
produced the precision topographic maps needed for the master plan of the Al-Amin Living Lab and
Industrial Park and supported the development of an area oriented toward sustainability and the
integration of educational, economic, and environmental functions.

INTRODUCTION

The Kutalimbaru District is one of the regions in Deli Serdang Regency characterized
by diverse landforms, ranging from flat terrain to areas with steep slopes (Richi, 2025).. This
topographical variation makes the area particularly sensitive to spatial planning changes,
especially when intended for development as an educational, tourism, or industrial zone
(Waghs & Sharad, 2025). Universitas Pembangunan Panca Budi has designated Sampe Cita
Village as the development site for the Al-Amin Living Lab and the Glugur Rimbun
Industrial Park, an integrated area designed to support education, research, field laboratories,
innovation, and agriculture- and environment-based eco-edu-tourism (Bookhart, 2025). The
area is planned to function as a multidisciplinary learning environment, a center for
sustainable technological innovation, and a public educational destination that integrates
economic, social, and ecological values (Herth et al., 2025).

Large-scale area planning, such as that of a Living Lab and Industrial Park, requires
a detailed understanding of the site’s physical conditions—particularly contour and
topographical slope—as the basis for determining zoning, building placement, circulation
systems, and site engineering (Thapa et al., 2025). Without precise contour maps, the design
process may become inaccurate and inefficient, potentially leading to technical issues such
as improper building placement, inadequate drainage systems, and increased land-
engineering costs (National Research Council, 2010). Therefore, contour measurement is a
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crucial initial step in preparing the master plan for the Al-Amin Living Lab and Industrial
Park (Evans et al., 2015 ; Leal Filho et al., 2022).

At the time this study was conducted, detailed contour data that could serve as a
reference for the planning process were not yet available (Saleh et al., 2015). The absence
of such data creates an information gap regarding the characteristics of the landform,
particularly in understanding the constraints and potential of the site to be developed for
educational, tourism, and economic activities (Papakonstantinou et al., 2021). Consequently,
the preparation of an accurate topographic map is an urgent necessity to ensure design
precision and to support the implementation of sustainable architectural concepts (Ghilani
& Wolf, 2011; Kelsey et al., 2015)..

This study presents an analysis of land contours for the planning of the Al-Amin
Living Lab and Industrial Park in Sampe Cita Village, Kutalimbaru District. The novelty of
this research lies in its application of geodetic GPS and advanced mapping software (Global
Mapper) to generate high-precision topographic maps, which are critical for designing a
sustainable, multifunctional area combining education, innovation, and eco-tourism. The
objectives of the study are to assess the topography of the land, produce accurate elevation
maps, and provide valuable data for zoning, building placement, and circulation routes.

This study aims to identify and map the contour formations of the Al-Amin Living
Lab and Industrial Park site through geodetic GPS—based measurements using a grid method
and data processing with mapping software. The results are expected to produce a precise
topographic map that will serve as the basis for site design analysis. Additionally, this study
contributes by providing valid preliminary data for the development of an integrated,
efficient, and environmentally conscious educational and eco-edu-tourism area.

METHODS

This study employs a quantitative descriptive approach aimed at obtaining an
objective representation of the land contour conditions at the Al-Amin Living Lab and
Industrial Park Glugur Rimbun in Sampe Cita Village, Kutalimbaru District. This approach
was selected to produce accurate elevation and topographic data as the basis for site planning
analysis.

The research was conducted on an area of approximately 20 hectares in Sampe Cita
Village, Kutalimbaru District, Deli Serdang Regency. Field activities were carried out over
a period of two months, including survey measurements, data validation, and contour data
processing. The research location is shown on the site coordinate map included in the project
documentation.

The research materials consist of: 1) Topographic data in the form of elevation points
(X, Y, Z) covering the entire study area. 2) Physical site conditions, including land surface
characteristics, vegetation, and existing land use. The primary equipment used includes: 1)
Geodetic GPS, used for high-accuracy elevation point measurements. 2) Global Mapper
software, used for contour data processing, elevation interpolation, slope analysis, and
topographic map generation.
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The research was conducted in the following stages: 1) Field survey, elevation point
measurements were conducted using Geodetic GPS, with evenly distributed points across
the study area. Mapping followed a grid pattern to ensure regularity and uniformity of
measurement points. 2) Data collection, field data were compiled together with secondary
data such as regional maps, literature references, and area planning documents. 3)
Documentation, field activities were documented to complement spatial analysis and
visually verify the topographic conditions. 4) Data processing, elevation point data (XYZ)
were processed through interpolation, contour generation, and slope analysis using Global
Mapper, resulting in a topographic map with a 50 cm contour interval. 5) Topographic
analysis. 6) Data validation, validation was carried out by re-checking selected GPS points
through sampling and by visual comparison using Garmin BirdsEye aerial imagery.

The contour measurement employed the grid method, in which the land was divided
into squares with 20-meter intervals. Each grid point was measured for its elevation using
Geodetic GPS. This method produces high-density data, thereby increasing the accuracy of
the resulting contour lines. The denser the measurement points, the more precise the contour
representation.

Data analysis was conducted quantitatively based on: 1) Elevation distribution. 2) Slope
percentage. 3) Contour patterns. 4) Land segmentation based on topographic characteristics.

RESULTS AND DISCUSSION
Site Condition

The Al-Amin Living Lab and Industrial Park Glugur Rimbun site is located in Sampe
Cita Village, Kutalimbaru District (Figure 1). The area is planned as a center for education,
research, innovation, and eco-edutourism based on the concept of circular economy
education. The site’s diverse physical characteristics require accurate topographic data as a
basis for large-scale development planning. Therefore, contour mapping serves as a
fundamental stage for understanding the site’s potentials and constraints prior to the
masterplan design phase.
Elevation and Contour Analysis

The contour measurements were conducted using the grid method with a 20-meter
spacing between measurement points. The collected field data were processed using Global
Mapper software to produce a Topographic Map. The resulting map uses a contour interval
of 50 cm. The topographic map shows that approximately 60% of the Al-Amin Living Lab
& Industrial Park area—equivalent to around 12 hectares—consists of relatively flat terrain.
Meanwhile, the remaining 40% (around 8 hectares) features steep or ravine-like contours.
The relatively flat areas are located in the western and southern parts of the site, whereas the
steeper areas are situated in the eastern and northern sections.

The slope conditions of the land are confirmed through the GRID visualization
generated from the slope analysis in Global Mapper (Figure 3). The figure indicates that the
majority of the site consists of gentle slopes, although certain areas exhibit steep gradients.

Action Research Literate
2342



Land Contour Analysis for the Planning of Al-Amin Living Lab and Industrial Park in Sampe Cita Village,
Kutalimbaru District

These steep areas are primarily located in the western and northern portions of the site, which
correspond to locations adjacent to the river boundary.
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Figure 1. Topographic Map of the Al-Amin Living Lab & Industrial Park
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Figure 2. Land Slope Analysis in Global Mapper Software
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Figure 4. Section Drawing

Topographic Interpretation for Area Development

Slope analysis indicates that most of the land falls within the gentle to moderate slope
categories, while the steepest slopes are found in zones adjacent to the river and natural
escarpments. This pattern reinforces the interpretation that the site's morphological dynamics
are shaped by local hydrological flows (Akbulak, 2010). The variation in land slope provides
opportunities for functional differentiation within the area, while also requiring careful
consideration in site-engineering strategies (Mishra et al., 2015). In areas with high slope
gradients, design approaches must prioritize slope stability, surface drainage management,
and mitigation against potential erosion (Mugnier et al., 2025).

The resulting topographic map functions as the primary basemap for the entire
development of the AlI-Amin Living Lab and Industrial Park. Approximately +12 hectares
of flat land present strong potential for the development of core facilities such as innovation
centers, field laboratories, practical learning spaces, plazas, and visitor reception areas.
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Meanwhile, the £8 hectares of steep terrain are more suitable for use as green open spaces,
conservation zones, or nature-based educational trails, thereby maintaining the ecological
character of the site. Through this approach, the area’s design can adhere to sustainable
architectural principles by minimizing land engineering and maximizing design adaptation
to natural conditions.

CONCLUSION

This study generated a precise contour map of the Al-Amin Living Lab and Glugur
Rimbun Industrial Park site in Sampe Cita Village using geodetic GPS measurements at 20-
meter grid intervals and Global Mapper processing, revealing that approximately 60% (12
hectares) of the land features relatively flat contours ideal for main facilities, while the
remaining 40% (+8 hectares) consists of steep terrain near river channels suited for green
spaces, conservation, or nature trails. These topographic variations inform critical planning
aspects, including building placement, circulation, drainage, and site engineering, ensuring
designs adapt to natural conditions and adhere to sustainable architectural principles. The
resulting map provides an essential basemap for developing this educational, innovative, and
eco-edutourism area, serving as a foundational reference for future implementation. For
future research, integrating hydrological modeling with this contour data could optimize
flood risk assessment and water management strategies, enhancing the site's long-term
resilience.
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