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Abstract

This paper investigates the contemporary design approaches in Landscape architecture and their role in improving the
quality, accuracy and efficiency of design solutions. The development of digital technologies provided a wide range of
specialized software tools for landscape architects. They support all design stages from feasibility studies and conceptual
design to the visualization and implementation of the project. Providing spatial data as a new technological approach to
landscape architecture is a key importance for vertical planning. These include vector data from ground surveys as well
as raster data from terrestrial measurements, UAV, aerial and satellite remote sensing data, 3D and point cloud solutions
of the territory. This data is successfully integrated into a GIS environment and through specialized software products
for landscape design.

The article reviews and compares the use of basic categories of software products, including CAD programs for technical
drawing, 3D modeling and visualization software, GIS systems for spatial analysis, and BIM platforms for integrated
design. Programs like AutoCAD, SketchUp, Lumion, Twinmotion, Revit, and ArcGIS/City Engine allow the creation of
accurate plans, detailed 3D models, and photorealistic images. They facilitate the analysis of relief, vegetation, and
functional zones in the vertical planning of territories.

The study is focused on selecting software solutions that will enable realistic presentation of landscape projects and better
communication with clients, investors, and institutions. These software products optimize the process of creating digital
twins and decision-making, reducing the risk of errors in project implementation. Conclusions and recommendations
have been made for the use of modern software products as a key tool in landscape architecture and a technological basis
for creating sustainable, functional, ecological, and aesthetically high-quality outdoor spaces.
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INTRODUCTION

The landscape architecture, by its nature, encompasses solving a complex of tasks. This includes urban and territorial
planning in terms of biological, geological, hydro-meliorative and environmental problems. Technical, construction,
geodetic and architectural issues are solved considering the artistic, aesthetic and socio-economic aspects in spatial
planning. (Kotseva, 2012). Landscape architecture follows the development of technologies for obtaining Earth’s surface
data and new trends in the specialized CAD and GIS software products. The implementation of these technologies changes
the traditional workflow to solutions with many variants at all stages of design from feasibility study, conceptual solution,
technical drawings to working drawings. The new design automation features optimize time, improve the quality of
delivered products to the end-users including cartographic products, 2D and 3D visualizations, spatial analysis and
modeling (Nandu et al., 2026). This article aims to review and explore software products used in landscape architecture,
highlighting their contribution to improving the quality and sustainability of project solutions. The following tasks are
set:

e Providing geospatial data for landscaping design.
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e  Analysis of the role of CAD, 3D, GIS, BIM, and GeoAl technologies in the establishment of landscape
projects.

e C(Classification of the main categories of software products used in landscape architecture and criteria for
evaluating their application at different stages of design.

e  Guidelines for optimal combination of software products and technologies in landscape design practice.
Spatial data in landscape architecture

Computer modeling of landscapes is an extension of the solutions of vertical planning of the surface with new technical
means. Landscape modeling unlike building modeling, there are quite a few requirements for photorealistic presentation.
The most specific part of the design process is creating the surface model and placing the decorative vegetation, as
foreseen in the dendrological project. It is very important to reproduce the garden furniture, outdoor flooring, retaining
walls, water features, and the modeling of rock gardens. The modern solution to these specific tasks is through 3D
landscape spatial planning in a computer environment. This means that each object in the project can be processed through
various 3D design and visualization software products until the desired effect is achieved. The spatial organization of
landscaping and park construction areas is inextricably linked to the solution for the surface and the geo-plastic. The
division of horizontal and vertical planning is conditional, as every object in landscape architecture is designed
considering both the situation in planar coordinates and the relief — by altitude. Vertical planning involves spatial 3D
planning of the objects. Through modern CAD, 3D and GIS technologies, 4-dimensional planning (4D) is developed, in
which time is the fourth component.

Modern terrestrial measurements and remote sensing technologies provide spatial data in landscape architecture and are
key for vertical planning. They include vector data from geodetic measurements and existing digital models, necessary
for the horizontal and vertical design of the sites. They also include raster data obtained from terrestrial, aerial and satellite
technologies, as well as 3D models and LiDAR point clouds of the territory. Digital raster data (digital images) are
generated by sensors on aerial and space vehicles, by terrestrial digital cameras, by scanning hardcopy photos and maps.
Raster data are also images created after photogrammetric processing (orthorectified images, 3D raster DEM) or after
automated classification processes. There are two types of raster images, depending on the type of information presented.
The first type is obtained from sensors on aerial and space vehicles (aerial photographs and satellite images). The second
type are thematic images obtained in the process of automated interpretation and classification in the form of thematic
digital maps.

Using raster data in modern computer modeling of landscapes is extremely important. Combining multitemporal raster
data from different technologies and sources with the project's vector data is a mandatory element for creating a common
spatial database for the territories. Nowadays citizens are covering the environment with their mobile devices. Some
specific cameras, sensors and systems work around the city buildings and infrastructure. Global networks provide fast
transfer of information, and every object part of the physical assets of the city structure is connected to the digital
intelligence systems known as Internet of Thing (IoT). The integration of all data is successfully carried out in a
geographic information system (GIS) environment (Han, 2025) and through specialized software products in landscape
design. The functions for processing different types of data in a GIS environment include:

e Cartographic customization — map types, coordinate systems, map layouts, map automation, and symbology,
3D capabilities.

e Editing — creating/modifying features, geocoding, table manipulation, interoperability, metadata editing.

e Image Processing — photogrammetry and remote sensing tools, georeferencing, image classification, LIDAR
integration.

e  Analysis — vector and raster tools, temporal, geospatial and statistical analysis, network analysis.

e Innovation functions — Artificial Intelligence (Al), Machine Learning (ML), Deep Learning (DL), Internet of
Things, indoor mapping, web mapping integration, and data science capabilities.

The data obtained from sensors is suitable for different tasks in Landscape design. The products obtained by unmanned
aerial systems (UAS) are appropriate for small-area green objects (individual properties, parts of residential areas, city
gardens and parks), providing very high details of the objects in the situation and a very good representation of the state
of vegetation. Aerial images and orthophotographs are applicable to relatively large objects (entire residential areas or
small settlements, green city systems, outside residential parks), providing good spatial resolution (SR). In Bulgaria, an
up-to-date digital orthophoto map has been maintained from 2006 to the present, which is a suitable foundation for
landscape design. Modern satellite technologies are widely available and provide relatively good SR and the possibility
of multitemporal analysis. One such example is the Google Earth Pro free software. It provides open access to Landsat’s



data on a global level, historical satellite imagery to go back in time, import and export GIS data, with improved 2D and
3D visualization features, links to Open Street Maps (OSM), and 3D Street View for urban areas. This data is suitable for
larger areas landscape design (settlements, forest parks, nature parks and other protected areas).

RESEARCH SCOPE AND METHODOLOGY
Overview of the basis groups of software and technologies

The study covers CAD, 3D, GIS and BIM software products. An overview of the software products widely used by
landscape architects and other engineering design specialists in practice has been made. The methodology involves
comparison and analysis of the functions of selected products and practical examples of designing with them. To this end,
suitable criteria for evaluating the software have been selected. CAD programs for engineering graphics, 3D software for
spatial modeling and visualization, GIS for landscape and environmental analysis, and BIM platforms for integrated
design were reviewed. The principles of landscape design have been followed during the software functionality
investigation to make the results particularly useful for landscape architects and other users. Based on the level of
complexity and main functions, the software can be divided into several groups:

Professional software is used by landscape architects for the full design cycle - from site surveying to detailed 3D
visualizations and quantity takeoffs. Realtime Landscaping Architect (https://ideaspectrum.com) is specialized software
that combines user friendly interface with the ability to achieve professional results. It has a large library of plants, garden
furniture, water features and paving. It allows us to create 2D plans and automated generations of 3D animations.
Vectorworks Landmark (https://bim.nemetschek.bg/bg/vectorworks/landscape-architecture/) is one of the most
comprehensive "all-in-one" tools for landscape design. It supports Building Information Modelling (BIM) functionality,
GIS integration, and detailed 2D drawings. AutoCAD and AutoCAD/Civil 3D
(https://www.autodesk.com/eu/products/autocad/overview/) are the most widely used products for engineering drawing
and design. They are used for precise vertical planning, requiring an additional library for landscape elements
(https://www.autodesk.com/customer-stories/munden-fry-landscape-associates-story). BIM is growing due to the
enormous geospatial data flow and IoT. In the European level the strategy is to progressively mandate BIM (Picuno, et
al., 2022) That’s why there is a need to identify its importance in architectural landscape design. There are some
limitations of the design software spatially in the management of built environment. By using BIM tools and applications
in landscape analysis the documentation for design, planning and organization can be improved (Fritsch, 2019).

3D visualization and modeling software. This type of software is geared towards presenting the project to clients.
SketchUp (https://sketchup.trimble.com/en/industries/landscape-architecture/) is popular due to its flexibility and the
huge free database of 3D models (3D Warchouse). With suitable plug-ins, it becomes a very good tool for landscape
design. Lumion and Twinmotion (https://lumion.com/) are real-time rendering software. They give the projects a realistic
feeling of vegetation under different lighting and atmospheric effects (wind, rain, snow). They are used as a supplement
to SketchUp or Revit (Schreyer, 2023).

Specialized solutions. Land F/X (https://www.landfx.com/) is an AutoCAD add-on that extend the software with some
special functions — automatic numbering of plants, specifications, and irrigation details. PRO Landscape+
(https://prolandscape.com/) offers the Photo Imaging function. New plants and elements are directly added to a digital
image of an existing object. This is applicable for a quick project presentation.

Open-source software and mobile solutions. The choice of software for landscape design depends on whether it will be
used by a professional, who prepares precise drawings and 3D visualizations, or by an amateur who wants to plan a garden
in his own property. There are several Open-Source software products that are fully functional for landscape design. The
functions range from 2D drawing tools to powerful 3D visualization tools. Blender is software for general 3D modeling
and visualization. By integrating with Blender BIM, it becomes a tool for landscape design. The main advantage of this
software is photorealistic rendering and freedom in the terrain modeling. QGIS is a leader in non-commercial GIS and
mapping software. It is used for terrain and water body analysis and mapping of tree vegetation. Its advantage is working
with large objects in real geographic coordinates and using satellite data. LibreCAD and FreeCAD are alternatives to
AutoCAD for 2D drawings of planting plans, pavements, and more. LibreCAD focuses on 2D drawings (DWG/DXF).
FreeCAD has functions for parametric 3D modeling of technical details. Gardena MyGarden is a free online tool that
works directly through a browser. It is easy to use for amateurs and for developing initial concepts. The advantage is the
availability of a ready-made library with garden elements and automatic planning of irrigation systems. Unreal Engine is
a product for small projects and suitable for students. Twinmotion software is a free educational version of the same
software, suitable for landscape visualization. The advantage is the high quality of the video and dynamic visualization.

There is another group of software for amateurs and non-experts for designing small objects without using a complex
interface. Home Design 3D Outdoor and Garden is a mobile application developed for tablets and phones that allows
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intuitive garden design in a 3D environment. Planner 5D is very useful software for online interior and exterior design
creation, with a good interface (https:/planner5d.com/use/landscape-design-software/).

Analysis of major software products

The overview provided is the basis for the classification of the most used software products for landscape architecture.
Different indicators are used to compare the qualities of these products — functions, graphical interface, system
requirements, license type, price. From a user's perspective, it is important to evaluate accessibility (open access, software
and source), level of difficulty, advantages and disadvantages, popularity, applicability for training, etc. The following
criteria were applied in this work: design philosophy; technical capabilities — specifications and tables; working with 3D
terrain data; plant library (flowers, shrubs and trees); paving and garden furniture, design of water features and irrigation
systems; GIS integration; positive and negative aspects; pricing policy. Table 1 provides an overview of leading 3D design
software products in landscape architecture, with key features and areas of application.

In practice, professionals often combine several products depending on the input data, resources, and goals for developing
a landscape project. For example (https://rhinolands.com/features/#section10/). Vectorworks or Rhino is used for
modeling, and then SketchUp or 3ds Max and Lumion for visualization and rendering (Fig. 1a) (Asut, 2023). Landscape
design software includes a combination of AutoCAD, Revit, Sketchup, Pro Landscape, SmartDraw, Realtime
Landscaping Pro, etc. (Fig. 1b). Software AutoCAD and SmartDraw provide 2D drafting and design with a huge library
of objects, while Revit, SketchUp, Pro Landscape. Landscaping Pro offers a platform for 3D modeling, visualization, and
presentation of projects (Lallawmzuali and Pal, 2023).

To evaluate the software's user value according to the specific needs of the designers, criteria such as work speed, model
accuracy, and realistic product visualization are applied. Table 2 ranks the top three software products by suitability for a
specific group of users based on the following criteria: user-friendly interface; visual quality; technical accuracy
(engineering/plans); library assets; and price affordability. Table 3 and Table 4 compare landscape design software from
different groups (free and commercial).

Table 1. Features of leading software products for landscape design

Software Type and field of Functions Specific characteristics
application
Vectorworks | CAD and BIM for 3D modeling of terrain and Unified 2D/3D environment; support for a
Landmark Landscape objects, analysis, GIS wide range of formats; stages — from
architecture integration, BIM functionalities | concept to documentation, presentation

Lands Landscape Generation of vegetation, Works as an extension in AutoCAD and

Design Modeling Plugin terrain, paths, parametric Rhino environments; adds specific

AutoCAD design, drawings and tables landscape capabilities

and Rhino

SketchUp 3D modeling Quick construction of 3D forms; | Excellent for conceptual modeling and
suitable for training visualizations

AutoCAD CAD and terrain Traditional CAD with 2D and Standard design; a good basis for other

and Civil 3D | modeling 3D drawings; Civil 3D for software, renderings and 3D processes
terrain analysis

Rhino 3D modeling with Suitable for complex forms and | Suitable for complex 3D concepts; often

Rhinoceros | Non-Uniform geometry; often combined with | combined with rendering

Rational B-Splines | Grasshopper

Autodesk 3D visualization Professional renders, High-quality visualization, good for

3ds Max and rendering animations, materials landscape architecture

CityEngine | 3D urban modeling | Procedural generation of 3D Useful for large urban and geospatial
environments; GIS support models
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Table 2. User evaluation of software products applicable to landscape design

Criterion Users Ordering
User- For students, people Gardena MyGarden — the easiest tool in browser; everything is done with
Friendly | without technical drag-and-drop.
education, looking for Home Design 3D Outdoor — intuitive interface for tablet and phone, suitable
quick results for checking ideas on the go.
Realtime Landscaping Plus and Architect — professional software designed
to work without prior training.
Visual For presentations to Lumion — leading in rendering, the plants are wind-driven, sounds are heard,
quality clients who want to see lighting, with the quality of a movie.
exactly what the project | Twinmotion — very close to Lumion, based on Unreal Engine, fast-acting
will look like and with excellent weather effects (rain, snow).
Enscape — the good choice if you already work in SketchUp or Revit and
want one-click visualization.
Engineer | For projects that require | Vectorworks Landmark — a leader in developing technical plans,
ing and precise execution, automatically generates plant tables and quantity estimates.
plans quantitative calculations | AutoCAD c Land F/X — industrial standard and with the possibility of
accuracy | and details designing irrigation systems and complex flooring.
Civil 3D — for projects with large overruns and complex terrain forms, roads
and drainage.
Active For designers looking for | Realtime Landscaping Architect — has one of the largest built-in vegetation
libraries | specific types of plants databases.
assets and garden details SketchUp (via 3D Warehouse) - theoretically has the largest library in the
world, a user can upload their own models.
PRO Landscape — characterized by a large library of real plant photos,
which makes the collages very realistic.
Cost For non-specialists SketchUp Free u Make —3D modelling for free or at a low cost.

basic projects

Planner 5D — free start for basic projects.
Realtime Landscaping Architect — a relatively low one-time price for
software that offers almost everything for a small business.

Table 3. Comparison of free software products for landscape design

Software Type Advantages
Blender 3D /Render | Visualization and organic forms
QGIS GIS Analysis of the terrain and cadastral data
LibreCAD | 2D CAD Working drawings and planting schemes
Gardena Web App Quick conceptual designs and irrigation systems
FreeCAD | BIM /CAD | Precision details and constructions
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Table 4. Comparison table of leading software products in landscape architecture

Software Level Focus Advantages
Realtime Landscaping | Professional level | Balanced 2D/3D A huge library asset with plants
SketchUp Universal 3D Modeling A huge selection of ready-made models
Vectorworks High level BIM and Drawings | A full set of technical tools
Lumion High level Visualization Photo-realistic presentations
Gardena Beginners Sketching Free and very easy

SOFTWARE PRODUCTS AND PRACTICAL SOLUTIONS
Practical solutions through landscaping design software

Figure 2 shows some examples of projects and 3D models created by Vectorworks Landmark - objects, vegetation, surface
elevation of public spaces shaping.

Figure 2. Vectorworks Landmark https.//bim.nemetschek.bg/bg/vectorworks/landscape-architecture

3D visualizations from SketchUp are presented in Figure 3 — used for conceptual landscape design and adding plants,
flooring, pools and shaping outdoor spaces. The software supports 3D drawing, editing, and rendering, as well as customer
simulation of the projects.

Figure 3. SketchUp https://sketchup.trimble.com/en/industries/landscape-architecture

Figure 4 shows different stages of the design using AutoCAD, and Figure 5 — projects created by Civil 3D with objects,
infrastructure and plot models.
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Figure 4. AutoCAD technical and working drawings of an administrative building (students project)

Figure 5. Civil 3D https://www.autodesk.com/blogs/aec/2026/04/02/whats-new-in-civil-3d-2027/

Examples of 3D models and shaping landscape elements using Rhino are shown in Figure 6a and Figure 6b. The project
is completed by combining 2D from CAD and 3D in RhinoLands. The solution meets the needs of CAD users. They are
switching from other programs with a smooth transition, improving visualization and increasing efficiency and overall
design control.

UIgIusINg LANascape Ar

Figure 6. a) Rhino and Rhinoceros 3D https://rhinolands.com/ b) Transition from 2D CAD to 3D in RhinoLands
https://rhinolands.com/features/#section0



https://www.autodesk.com/blogs/aec/2026/04/02/whats-new-in-civil-3d-2027/
https://rhinolands.com/
https://rhinolands.com/features/#section10

Proceedings, 10th International Conference on Cartography and GIS, 14-19 June 2026, Nessebar, Bulgaria
ISSN: 1314-0604, Eds: Marinova S., Bandrova T., Konecny M.

The Lumion Pro works with an extensive library of models, with the ability to visualize vegetation and water surfaces
under different lighting conditions, resulting in a precise design (Fig. 7).

Figure 7. Lumion https.//lumion.com/news/lumion-2026-release

CityEngine is appropriate for 3D urban planning and digital city models, for visualization of large areas and complex
scenarios (Fig. 8).
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Figure 8. CityEngine https://www.esri.com/en-us/arcgis/products/arcgis-citvengine/resources

The QGIS software is a leader in free GIS. It is very popular with students and professionals. It has interface for 2D
drawings, image tools for visualization and processing, analysis of vector and raster data, and web mapping services
(WMS). The advantages are working with large areas in geographic coordinates, using topographic maps and satellite
data. It includes variety of plugins (Fig. 9).

349
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Figure 9. QGIS and Civil 3D — working drawings of a public urban area, using raster data from UAV and free satellite

The DreamPlan Home Design 3D Outdoor/Garden application is shown on Figure 10. The software is very popular for
professionals and for amateurs. It has user-friendly interface for 2D drawings and includes 3D modeling functionality.
The solution supports 3D elevation model and external reference elements (plants, trees, swimming pool). It is primarily
established for house design. The result looks realistic and gives visual presentation to the landscape project.
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Figure 10. Home Design 3D Outdoor/Garden https://www.nchsofiware.com/design/index. html

Plan-A-Gardena has a user-friendly interface (Fig. 11). The product allows use of external elements (pots, trees, décor
and lighting, multiple surface materials, irrigation system planning). GARDENA My Garden is a free online tool for
planning small gardens.

| mwcewme || Toumams-

Figure 11. Plan-A-Garden https.://www.gardena.com/uk/c/discover/mygarden-planning-tools/garden-planner
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Prospects and application of GeoAl in landscape architecture

Geospatial Artificial Intelligence (GeoAl) combines GIS with Al algorithms (ML and DL) for spatial data analysis and
to support design and decision-making. GeoAl provides tools for automating complex tasks, analyzing large volumes of
data, and simulating various scenarios, making it particularly well-suited for landscape modeling. The application of
GeoAl in landscape design is in several directions — recognition, classification, and automated mapping of terrain
elements, vegetation, water bodies, buildings, etc. from aerial and satellite images; predicting environmental changes,
such as erosion or vegetation growth; optimizing the layout of objects based on ecological and aesthetic criteria. Optimal
management of green spaces in urban areas through GeoAl is crucial for significantly improving the urban landscape and
quality of life. In this process, landscape design software packages are integrated with GIS products to produce a map of
urban vegetation, urban heat island, smart city applications and green system, digital twins, Internet of Things, and
augmented reality (Boutayeb et al., 2024). ArcGIS (Al and City Engine), for example, allow the integration of Deep
Learning workflows; Google Earth Engine with TensorFlow enables the analysis of satellite data; Sentinel Browser
provides GeoAl with Copernicus data information without coding. When mapping urban tree vegetation, images from
the WorldView-2 and 3 satellites from Digital Globe, GeoEye-1, SkySat from Planet Labs, and Pleiades from Airbus are
recommended, which are used to train the models in GeoAl. They are used in the model’s development for trees inventory,
to determine their quantitative contribution to cooling the urban environment.

CONCLUSIONS

For an objective evaluation of the software products and their applicability in landscape design, the following criteria are
recommended: type of specialization; drawing functions and capabilities for presenting plants, elevation model, land form
design, and garden elements; technical accuracy; CAD/BIM and GIS integration; photorealistic visualization and quality
of 3D presentation and animations; time to master the product at a professional level; ease of use for non-professionals,
and the ability to exchange data with other software.

The trend for wider use of up-to-date raster data, after their integration into GIS with vector data, reduces the risk of errors
and facilitates the design process. The reliability of decision-making and the realistic presentation of results in 2D and 3D
visualizations for clients, investors, and institutions is also increased. From the perspective of landscape architecture, the
inclusion of time as a component through multitemporal images and integration in GIS provides realistic computer
visualizations and in-depth analysis of the designed and existing ornamental vegetation at specific periods of time related
to vegetation stage. By working with multitemporal images of the designed areas and providing 3D and 4D models, thanks
to the latest achievements of UAVs, aerial, satellite and LiDAR technologies, the maximum effect of spatial analysis of
the designed territory is achieved.

Modern software products are key to optimizing processes in landscape design. Collaborative use of various tools and
functions improves the quality of 3D visualization and modeling, facilitates the analysis of the existing and designed
elevation model, vegetation, and other specific landscape elements in the site. The analysis in this study shows that
combining different products and tools leads to better project solutions, adequate reshaping of the existing environment
and attractive presentation of the projects.

Landscape architects traditionally rely on manual research, sketching, the use of CAD for 2D and modern specialized 3D
design software. These methods remain valuable, but the advent of GeoAl introduces a new quality, a higher level of
precision, efficiency, and innovation. From a revolution in landscape design, today GeoAl is becoming a technological
trend and a transformation of the methods by which spatial data is created and used with application in landscape
modeling.
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