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1.  Introduction 

As part of the BIM processes, it is possible to employ applications and tools that can be 

applied to perform landscape analyses, design, and documentation. It provides information 

about the objects in the landscape projects, such as the types of furniture used on the 

streets, the types of hardscape materials that were used, the types of plants designated for 

certain areas, as well as the plantation lists that were in use during the landscape projects. 

“Landscape models can be used to make simulation, explanation, experimentation and 

communication” (Pietsch 2009). Using BIM, you can also incorporate landscape analysis, 

landscape assessment, environmental impact assessment, and landscape planting into the 

design process. 

There has been a widespread acceptance of BIM since the beginning of the new 

millennium and it has been the law of the land since that time to improve productivity in 

the fields of architecture, engineering, and construction, depending on the government 

policies in each country. It has been almost a decade since BIM was introduced to 

landscape architecture in the United States. It has been widely discussed over its merits and 

limitations mainly among academics and practitioners in European countries since its 

introduction. There have not been many efforts made in Estonian landscape architecture to 

implement BIM, especially in the field of landscape architecture. This leads to many issues 

that need to be addressed. In order to achieve the objectives of this study, we will present 

the major issues and the strategic agenda for the effective implementation of BIM in 

landscape architecture across Europe as part of our research. As opposed to BIM (Building 

Information Modeling), LIM (Landscape Information Modeling) has emerged in landscape 

architecture instead of the former, instead known as LIM (Landscape Information 

Modeling). Following up on the discussion of the main issues concerning standardization 

and interoperability in adopting LIM in order to create, integrate, and reuse landscape 

information, the thesis presents a discussion of on the main issues concerning 

standardization and interoperability. 

The subject of BIM in landscaping practices in the United States, Australia, and Northern 

Europe is the subject of a professional research project that is currently being conducted in 

order to identify its necessity in these countries, including Northern Europe and Australia. 
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It is important to note that, aside from related organizations that undertake organized 

activities, landscaping projects are also increasingly relying on BIM. Due to the lack of an 

introduction of BIM in the domestic landscaping industry, this research examines case 

studies of landscape projects that utilize BIM in an attempt to establish a baseline. 

As part of this study, we investigated and discussed the effects and applications of the 

introduction of BIM in the manufacturing industry. By introducing three different BIM 

methods, the efficiency of the design work is improved, and this will enable to ensure the 

success of the project. 

Choosing a landscape project that demonstrates improved environmental conditions, the 

development of a collaborative environment, and the realization of a topographical design 

and landscaping information about it would be the right choice. During the seminar, three 

aspects of BIM were discussed: how to produce 3D models, how to ensure interoperability, 

and how to visualize the models created with BIM. 

As a starting point for this study, it was decided to examine cases from the perspective of 

landscaping information construction, which included a wide range of landscape elements, 

such as infrastructure, and detailed elements, such as facilities, trees, which are part of the 

landscape information construction. A 2D CAD model or a 3D library of construction 

information was used in the construction process to obtain construction information. 

Second, we will have a look at the use of 3D modeling for the design of simple 

topographies, trees, and 3D models. 

Various professional 3D modeling tools such as Sketchup were used to model the complex 

and sophisticated terrain that was used for the project, or VectorWorks Landmark could be 

used if Revit was not available. 

Additionally, the integrated model was constructed in a way that produced individual 

models for each field and exchanged them periodically, before being reviewed and finally 

integrated. 

In the third aspect, it has to be noted that data interoperability between fields can be 

achieved through the unification of file formats, conversion of files between formats, or the 

conformance to information standards that are being used in each field. 

In order to promote collaboration, construction information derived from this was shared in 

order to help build collaboration.  
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In conclusion, the model was visualized, opinions were coordinated among participants, 

and the model was designed and developed with the participation of the participants, which 

became licensed and promoted to the general public.  

A case study reveals that BIM is not a design tool at all, but rather a process which 

increases the efficiency of design work. As such, it can be seen that it is a process that 

encourages collaboration, and landscape architects in particular play a significant role in 

integrated projects that utilize BIM to confirm this. The landscaping industry should 

implement BIM actively to take advantage of the many benefits and opportunities which 

have been enjoyed by the construction sector through the transition to BIM. 
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1.1   Overview 

It is intended that through the approach of this research, BIM processes will be examined 

from the point of view of landscape architecture through the use of BIM software such as 

VectorWorks Landmark. Landscape project inputs and outputs come in many different 

forms and there are many different types of inputs and outputs to consider; however, the 

comparison will only be of a few, not all, features such as coordination, data collection, 

design modification, and documentation of the same project as implemented with two-

dimensional and one-dimensional BIM software, respectively. 

. 

1.2   Objective 

The objective of this research includes the following: 

• To gain an understanding of BIM features. 

• Evaluation of the time efficiency and accuracy of two-dimensional software and 

BIM software. 

• Data collection and input comparison. 

 

1.2.1   Research motivation 

This research aimed to answer the following questions: 

Site analysis 

• In what ways are data collected and inserted into two-dimensional and BIM models 

coordinated? 

• Understanding and assessing existing areas using GIS in two-dimensional and BIM 

model (steps and time)  

• Incorporating the data from site analysis into the development of a 2D model and 

BIM model and comparing its advantages and disadvantages. 

Design modification/development 

• To what extent could BIM benefit the preliminary stages of landscape design? 
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• In the landscape design modification phase, how can BIM model help to improve 

the time efficiency and accuracy of the project compared to a two-dimensional 

model? 

 

Documentation 

• From the perspective of non-professionals (clients) & professionals (landscape 

architects), how do BIM outcomes differ from traditional 2D drawings & 

documentation? 

• When it comes to documentation, how much time can be saved by using BIM 

instead of a cad model? 
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2. Literature review 

2.1. The history of Design. 

There is a lot of complexity involved in designing landscape works, which involves a large 

number of specialists, ranging from landscape architects to engineers executing the work to 

survey engineers to project managers. It has been quite some time since a landscape project 

was presented in 2D form in the form of various views, such as plans, elevations, and 

sections, over the last few decades. A sketchy isometric figure was used to depict the 

volume and interaction between the items in the project from the perspective view, 

allowing one to gain a deeper understanding of how the items in the project work in 

conjunction with the landscape context, and how they are related. The entire design phase 

was revolutionized by the implementation of the CAD system, which was a very advanced 

and innovative way of using computer graphics. There is still one significant problem in 

traditional or CAD design processes, however, which is to coordinate and track the 

progress of the various specialists working on the project and also to keep track of the 

various papers that need to be filed. “In the classical method of designing each of the 

specialists work on separate industry drawings (prepared on tracing papers) with only 

those elements for which they are responsible. Tracing papers produced by specialists are 

imposed on each other during the coordination meeting to check the compatibility of the 

project.” (Czmoch & Pękala, 2014) 

 

 

2.2. What is BIM/LIM. 

BIM is not based on a physical 3D model of the proposed facility, but on a virtual model 

that serves as the sole source of information about the project. The concept of Building 

Information Modeling is to integrate all the information and data related to a project or 

created during its lifetime and present them and their relationships in standardized and 

dynamically updated digital 3D models. In different communities, BIM is defined 

differently. According to the American Committee of the National Information Model 

Standard Project Committee, BIM is “a digital representation of physical and functional 

characteristics of a facility...and a shared knowledge resource for information about a 
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facility forming a reliable basis for decisions during its life-cycle; defined as existing from 

earliest conception to demolition.” (Butt et al., 2015). Another document issued by British 

Standard Institution Specification for information management for the capital/delivery 

phase of construction projects using building information modelling (PAS 1192-2:2013) 

defines BIM as "the process of design, construction and use of the building or facility 

infrastructure using information about virtual objects". 

LIM (Landscape Information Modeling) is not different from BIM but it’s specifically for 

landscape design process as it has such specific principles which it can be narrowed to 2 

main concepts which are information and knowledge about the site (Site analysis) which is 

((terrain, ground conditions, weather, micro- and macro-climate, and so on)  and the 

landscape objects which are 2 characters (Hardscape & Softscape). Landscape design is 

inherently dynamic in time, due to the biological nature of its components such as climate, 

terrain, and most importantly, natural materials such as soil, grass, and plants.  

“Landscape design is a multi-disciplinary field in which areas such as ecology, geography, 

geology, horticulture, and botany are used. This means that knowledge from quite a lot of 

areas has to be captured in an information model” (Zajickova & Achten, 2013) 

 

2.3 BIM for Landscape 

There is no doubt that BIM for Landscape represents a paradigm shift away from 

procuring printed drawings of landscapes to creating, coordinating and integrating data 

within a digital model of the landscape as a whole, thanks to the use of BIM for 

Landscape. The key difference between traditional drafting and BIM is that digital 

representations provide information that is intrinsically associated with real-life objects, 

which is the most significant difference between the two. When pavement types are used in 

a BIM environment, for instance, they can be associated with databases containing a 

variety of parameters, such as the subgrade, load-bearing capacity, carbon footprint, and 

permeability of the pavement. There is also the possibility of using this information to 

automate labor-intensive and error-prone processes like quantity scheduling, material 

takeoffs, and the coordination of models, which would also improve efficiency and 

productivity. Incorporating this information into the model could help speed up labor-

intensive and error-prone tasks such as scheduling quantities, taking material takeoffs, and 

coordinating model implementations that are labor-intensive and error-prone. It has also 
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been shown to streamline the documentation process, which makes it even more valuable. 

For the most part, today, landscape architects present their designs mainly using plans, 

sections, and details in 2D in order to convey their ideas. The illustrations are usually 

created independently either in 2D or in 3D, using rendered images which are then used to 

create the illustrations. For any changes to be made to the design across several sheets, it is 

typically necessary to use different pieces of software to carry out a variety of changes. In 

fact, the inherent complexity and error-prone nature of construction documentation is often 

a source of overlooked errors and misaligned views during the preparation process. 

“Building Information Modelling (BIM) is rarely associated with Landscape Architecture, 

which can partially be blamed on the somewhat misleading term implying a narrow focus 

on architectural structures. Alternatives such as Site Information Modelling (SIM) or 

Landscape Information Modelling (LIM) were proposed to better represent the semantic 

scope of the framework but haven’t gained much traction in the industry so far. Another 

reason may result from the fact that the discipline is rather slow to adopt this new 

technological paradigm. Probably, because in some ways, this transition might be more 

difficult than the switch from hand drafting to Computer Aided Design (CAD), which 

occurred towards the end of the twentieth century.” (Hermansdorfer, 2019) 

 

2.4. BIM workflow for landscape  

A 3D BIM model is part of the workflow at the start of the project. This 3D model 

combines all the technical aspects of the project into a single model that will be translated 

into a coordination diagram at the end of the project. The IFC (Industry Foundation 

Classes) is an industry standard for the exchanging of model-based data. In order to build 

it, only 3D objects models are used as the basis. The coordination model of BIM cannot be 

converted from 2D CAD drawings to the BIM coordination model. 

A comparison is conducted between all of the appropriate tools for the elements based on 

the specifications. It is then decided what tool is most appropriate for modeling based on 

what appears to be the most appropriate tool. This is no different than when processing 

areas that until now don't have any IFC objects, and which are now going to have IFCs. 

There are many ways in which a IFC object can be applied to buildings and paved 

surfaces, and one of those ways is to use the IFC object IfcSlab, which is employed in the 

construction of ceilings (for example) which are constructed in layers and have a variety of 
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heights. There have not been any IFC classifications of components such as edging stones 

or supporting walls, for example, until now. A conventional CAD system that employs 

block-based 2D libraries is comparable to using this type of technology. 

In different industries as well as in different countries, there has been a growing 

recognition of the importance of using BIM/LIM as part of the planning, design, and 

implementation phases of an outdoor space. The use of BIM, which has seven dimensions, 

can only be achieved by a thorough understanding of its dimensions and its purposes.  

• BIM 3D Currently, the virtual parametric 3D model is regarded as a natural 

extension of the 2D design and is widely accepted among designers. 

• BIM 4D Adding another variable - time - to a BIM 3D model is scheduling. 

• BIM 5D Estimating - For each item, estimate labor, and delivery costs. For 

conceptual designs and any other cost estimations, BIM 5D provides fast cost 

estimations. 

• BIM 6D Sustainability - Integrating environmental data into BIM 6D can improve 

energy efficiency and environmental protection. 

• BIM 7D  Facility management application – In addition to the building (structure), 

finish (e.g., types of hardscapes), and additional equipment (street furniture, 

streetlamps, etc.) that are embedded within the building, the database should also 

provide detailed information pertaining to each of these elements. In addition to the 

item’s type and specifications, other relevant information should be provided. 

 

 

Figure. 1: BIM 2D to 7D (Brückner et al., 2019) 
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 Several countries seem to agree that BIM/LIM is useful for designing and planning better 

landscapes, but each committee has its own point of view that (in my opinion) 

complements the other. 

“This also holds true on the international level. Mike Shilton (2018) gives an overview of 

the UK´s strategy for introducing BIM, at which three levels of BIM are defined. He points 

out that IFC standards for landscape elements still need to be defined. The Norwegian BIM 

for Landscape initiative demonstrates a first approach. In order to enable a proper 

landscape modeling process, they have created a set of definitions, parameters, and 

proposed code lists to combine efforts towards a unified landscape object standard.” 

(HALLGEIR et al. 2018). 

China is considered to have a more sustainable approach to BIM use as the human being is 

considered primarily in the usage of BIM. “Rural landscape is an ornamental complex 

system formed by interaction with human beings under numerous factors such as 

geographical environment, human history, social factors and so on. The complex system 

has many functions, such as production, life, viewing, entertainment and so on, which is an 

important part of the scientific planning of rural landscape” (Bai, 2021) 

 

2.5. IFC definition 

The use of Building Information Modeling is now mandated by some authorities on a wide 

range of projects, as indicated in the previous topic about the demand for BIM. It is 

common for clients to request BIM as early as the design competition in some countries. In 

all departments (civil, mechanical, architecture, etc.) the IFC term is used consistently as 

an international term. “IFC is an abbreviation for Industry Foundation Classes and can 

only be delivered fully structured within the building sector today.” (Wik et al., 2018) 

It is obvious that there are different parameters that are passed down from the main objects 

to the sub-objects in a mother-to-daughter manner. A parameter is carried by a sub-object, 

and the overall parameter is carried by the object, whereas the object's primary parameter 

is carried by the object. Therefore, the complete object, which contains both the objects 

and the sub-objects, contains parameters from both of them. As an example, the vegetation 

object can carry parameters for the botanical name and the common name, while the tree 

object can carry parameters for the height of the trees, the spread of the trees, the girth of 
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the trees, the clear stem height, etc, all of which fulfil the Norwegian standard for planting 

trees. 

If there are more than two components in a sub-object, the parameter values of the 

complete object may also be inherited from the parameters defined in the components 

(Figure 2). In the case of a tree protection object for example, the tree protection object is 

composed of the following components: trunk protection, grate, frame, and foundation. 

There will be a specific parameter set that will be inherited by tree protection from those 

other parameters. 

 

Figure. 2: The tree object and its associated objects. The Tree protection object is put together by the 

components Trunk protection, Grate and Frame. (Wik et al., 2018) 
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There are quite a few differences between the practice outside the building. There will be 

limited support for parametric modeling in the design tools, and exchange formats are 

primarily proprietary. In most disciplines, both technical specifications and quantity lists 

are used to exchange information regarding 3D geometry. IFC performs this function by 

connecting all information contained within the project with even information outside the 

landscape project, such as buildings and roads, as well as information within the landscape 

project, such as infrastructure, terrain, vegetation, and street furniture, and equipment. 

 

2.6. IFC software comparison (BIM & SketchUp) 

The software SketchUp is often used in landscape design to plan a landscape, as well as to 

simulate 3D visuals, which has been used extensively in the past few years. As SketchUp 

is a piece of landscape planning software, it does not require a lot of configurations on 

your computer to run. In spite of this, BIM is an efficient and effective information 

platform that can be applied throughout the whole life cycle of a building. Additionally, it 

is worth pointing out that BIM has an array of software interfaces, which can be used in 

the whole life cycle application process. In order to meet the requirements of BIM 

Technology, it requires high configuration hardware and, therefore, higher requirements 

for computer technology. A weakness of BIM can also be seen in the landscape animation 

demonstration, which requires the computer to have very high requirements for graphics 

cards, memory and CPU, which is another weakness in this demonstration. SketchUp has 

the capability of presenting some of the characteristics of the three-dimensional design 

process, including the three-dimensional rendering of terrain features and landscape plants. 

As a result, during the design process, designers constantly refer back to the information 

contained in the two-dimensional drawings in order to build a three-dimensional model, 

which is achieved through the two-dimensional design platform that was utilized during 

the design process. As a result of the BIM process, landscape designers have reduced their 

work intensity, which has resulted in a simpler 3D design process. The construction of a 

building using a BIM model enables planes, profiles, cross-sections, and other information 

to be integrated into one model. By using this model, it is possible for landscape designers 

to directly perform the work of landscape design, which, in turn, can directly perform the 

subsequent work of landscape design. In essence, BIM is a 3D design platform, which can 

fundamentally prevent the technical bottleneck of 2D platforms when it comes to 3D 
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design. Thus, by adopting BIM in the future landscape design process, we will be able to 

make our landscape designs more practical and beautiful.  

As one of the first products for landscape design in 3D, SketchUp can export and create 

IFC files, but the major difference between SKP and BIM is the lack of data configuration 

platform of SketchUp as BIM is considered the most comprehensive information platform 

during the whole project life cycle. That is why we cannot identify SKP as a BIM interface 

even though both can produce 3D models and IFC files. “SketchUp is a software for 

landscape planning and 3D visual simulation, which has been widely used in landscape 

design. Because SketchUp is only used for landscape planning software, it requires less 

computer configuration.” (Bai, 2021) 

 

 

2.7. LIM for rural landscape planning and design 

An urban planning and construction project in rural areas is an extremely complex and 

enormous undertaking that requires the skills and expertise of many different 

professionals. The level limit will, however, prevent some designers from fully considering 

the application of other disciplines due to the fact that it is impossible to complete the 

entire design at one time because of the level limit. Traditionally, when designers use 

SketchUp for their design software, the results of the design need to be modified 

repeatedly, which takes a lot of energy from the designers. Consequently, the design 

progress will be delayed if an independent design is undertaken at the same time. BIM is 

due to the fact that it is a comprehensive platform where all types of information are added 

throughout the entire project lifecycle, including the design. The use of BIM can lead to 

the establishment of multidisciplinary collaboration, which will enable us to solve the 

problem of information communication in an effective and efficient manner. Using a BIM 

model, a multi-disciplinary design team can simultaneously design a specialty within a 

single model, which can then be updated as time progresses. As a result of the BIM 

platform, we will be able to provide the designers with a more reasonable and flexible 

design platform. Using the BIM design platform, the members of the design team can 

communicate and cooperate with each other according to their own professional 

requirements, reducing the risks of problems caused by lack of timely communication by 

allowing the team to communicate and cooperate according to their own professional 
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requirements. By using BIM, we are able to fully reflect the wishes of designers. This will 

help the project team to come up with the best possible design scheme based on the 

preferences of designers. Nevertheless, with a BIM model, all the professional design 

information of a project is included, so designers will no longer have to repeatedly refer to 

other drawings in order to complete their work. This replacement of traditional landscape 

design software can be a very cumbersome process, and this may often lead to mistakes or 

incorrect replacements of traditional landscape design software. As a result, the linkage 

design of the BIM model will be updated in real time, so the above problems can be 

effectively handled in real time. By using BIM Technology, engineering information can 

be expressed intuitively in three dimensions, thus improving design efficiency and quality 

for designers, as well as making it easier for construction personnel to quickly export all 

the information they need for construction as quickly as possible. “Rural landscape 

planning needs to take ecological environment protection as the core for sustainable 

development of ecological planning and design, which has become the development trend 

of landscape design. Through BIM, we can carry out more scientific rural landscape 

planning and design, which has a better contact platform for designers, constructors and 

managers.” (Bai, 2021) 
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3. Methodology 

To approach the best way for having a modern, technical file that can be used to 

collaborate with other fields such as civil engineering, road engineering, electrical 

engineering, etc., in this research I have looked at three different methods to examine. I 

compared them all to find the best way for finding the best way for cooperation with 

different fields such as civil engineering, road engineering, electrical engineering, etc.  

In recent years, BIM has made significant strides toward becoming an industry standard, 

especially in complex construction projects. As a result of this process, it became clear 

that implementing BIM proved to be challenging at times. A growing number of BIM 

possibilities has resulted in the necessity to assess the effectiveness of BIM within an 

organization. 

Several publications were published by Succar et al. that contributed to the measurement 

of BIM performance and show BUM step by step methodology to have the best result. 

According to Succar, there are several stages in the development of a BIM working 

methodology stages (Succar 2010). These stages are summarized in table 1. 

 

Pre-BIM status 

Disjointed Project Delivery 

 

• Traditional way of working: heavy focus on 2D 

   documentation. 

• No data derived from 3D modelling. 

• Collaborative practices between stakeholders are 

not prioritized and workflow is linear and 

asynchronous. 

 

BIM Stage 1 

Object-based Modelling 

 

• BIM implementation is initiated through the 

deployment of an ‘object-based 3D parametric 

software tool. 

•  Single-disciplinary models. 

•  Architectural design models and duct fabrication 

models. 

•  Used primarily to automate generation and 

coordination of 2D documentation and 3D 

visualization. 

• Other deliverables include basic data exports (e.g., 

door schedules, concrete volumes, FFE costs,) and 

light-weight 3D models (e.g., 3D DWF, 3D PDF, 

NWD, etc...) Which have no modifiable parametric 

attributes. 
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• No significant model-based interchanges between 

different disciplines. 

 

BIM Stage 2 
Model-based Collaboration 
 

• Active collaboration with other disciplinary players. 

• The interchange (interoperable exchange) of 

models or part-models (either through proprietary 

or nonproprietary (IFC) file formats). 

• Model-based collaboration can occur within one or 

between two Project Lifecycle Phases. 

• Only one ‘collaborative model’ needs to hold 3D 

geometric data to allow for semantic BIM 

interchanges between two disciplines. 

• Although communications between BIM players 

continue to be asynchronous, pre-BIM demarcation 

lines separating roles, disciplines and lifecycle 

phases start to fade. 

• Some contractual amendments become necessary 

as model-based interchanges augment and start 

replacing document-based workflows. 

 

BIM Stage 3 
Network-based Integration 
 

•  Semantically rich integrated models are created, 

shared and maintained collaboratively across 

Project Lifecycle Phases. 

• This integration can be achieved through ‘model 

server’ technologies (using proprietary, open, or 

nonproprietary formats), single 

integrated/distributed federated databases, Cloud 

Computing or SaaS (Software as a Service) 

(Wilkinson 2008). 

•  BIM Stage 3 models become interdisciplinary nD 

models (Lee et al. 2003) allowing complex 

analyses at initial stages of virtual design and 

construction. 

•  Model deliverables extend beyond semantic object 

properties to include business intelligence, lean 

construction principles, green policies and whole 

lifecycle costing. 

•  Collaborative work now ‘spirals iteratively’ around 

an extensive, unified, and sharable data model. 

•  From a process perspective, synchronous 

interchange of model and document-based data 

cause project lifecycle phases to overlap 

extensively forming a phase-less process. 
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Integrated Project Delivery 
Interdependent, real-time models 
 

• A long-term vision of BIM as an amalgamation of 

domain technologies, processes, and policies. 

• The delivery and continuous evolution of a highly 

integrated multi-dimensional model connected to 

multiple external databases and knowledge 

sources in real-time. These include services’ grid, 

building management systems, geographic 

information systems (GIS), cost databases, 

operations business logic, etc... 

 

 

Table 1. BIM capability stages according to Succar (Succar 2010). 

 
Source: Handbook of Research on Building Information Modeling and Construction Informatics: Concepts and 

Technologies 
(Underwood and Isikdag 2010) 

 

3.1 Workflow methodology 

The purpose of this study is to propose a new complex digital method of selecting greenery 

and creating a landscape design using it as a tool for landscape architects and others. There 

is also a secondary goal of identifying a set of tools that designers can use within their 

work to develop greenery, which involves reviewing and examining the software that is 

used by them. As part of the study, a review of software used in the fields of architecture 

and landscape planning will be conducted. As a third step, we intend to create a 

spreadsheet containing greenery parameters that would be used to automatically select and 

design greenery from a wide range of parameters. Specifically, the study objectives include 

the development of a theoretical model for automating the selection of plants as well as 

variations of possible greenery scenarios that can be incorporated into the concept design 

process as early on as possible in the process as part of the study. In this thesis, a model is 

presented for designing automated greeneries, which is not only going to contribute to 

practical applications, but is also going to contribute to advancing the theoretical discourse 

on the integration of technological advances with topics of emerging importance.  

Since the dawn of the digital age, design professionals have been employing digital tools in 

their work. In some cases, they can completely replace traditional design procedures such 

as drawing, drafting, and modeling with these newer processes, and in some cases, they 

can complement them. There is no doubt that the use of digital technologies will make 

expressions in design more efficient, faster, more precise, and more complex. The 
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computer programs provide a number of intelligent and complex functions in addition to 

the basic functions they provide, such as 2D drawing and 3D modeling, that are provided 

by computer techniques, which can make building and landscape design, building climate 

systems, and project material specifications much more customized. 

It is the aim of this section to assess the state of functionality of the software in regard to 

landscape design as well as its capabilities. It was determined that each of these programs 

would be versatile by performing a set of functions defined for each of them and testing 

them on each of them. In order to measure the usefulness of programs to architects and 

landscape designers, it was necessary to count the number of available features within each 

program. Generally, there are four types of software that are used in landscape design. It 

can be categorized into two main categories, namely, graphic design software for 2D 

graphics, CAD (Computer-Aided Design), BIM (Building Information Modeling), and 

platforms for visual algorithms. A 2D graphic design program is the simplest and most 

basic type of graphics program that is generally used for the purpose of representation. It is 

often the case that designers decide to design within this type of digital environment, 

because of the ease of use that it provides for the development of the designs. As a result, 

these programs cannot be used for testing out schemes in 3D settings as they cannot work 

properly. CAD software is also another type of software that enables the design of two-

dimensional layouts and modeling of three-dimensional objects in three dimensions. 

Thirdly, there are software options that are based on BIM, which is more complex and 

responsive. BIM differs from CAD in that the model contains information data that is 

different from that included in the CAD model. In addition to allowing for quantitative 

planning, bill of materials, and model coordination, it also streamlines the process of 

creating documentation and facilitating visualization of the project. A fourth group of tools 

enables the development of an algorithmic approach to the design process which makes the 

design process more flexible by enabling an algorithmic approach to the design process. 

There is a technique used to link parametrizable parameters and components in order to 

construct the system.  
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Essentially, this research reveals some key aspects that are aimed at comparing three 

different software packages for the same project which are being used in the designing 

phase as well as the pre-construction phase. The main factors that will be compared in this 

comparison will be time, the design of the photography, the freedom of creating the 

landscapes, and the documentation of the work as a result of the comparison.  

This project was made up of 3 types of software. The first one is AutoCad, the second one 

is SketchUp and the third one is Vectorworks. 

AutoCAD (and similar ZWCAD, GSTARCAD) is CAAD software aimed at architects, 

engineers, and construction professionals. It allows the creation of 2D drawings—from 

sketchy to precise design documentation. The program also enables 3D modeling. For 

landscaping, it offers a range of graphic symbols of trees and plants to be placed on the 

plan. (Sędzicki et al, 2022) 

SketchUp is a 3D modeling program that is very intuitive and versatile; additionally, it has 

many useful features and add-ons for landscape designers. It gives the possibility of using 

geo-location, for example, to obtain a terrain model or study the sun setting. Objects of 

different kinds, for example, specific plant species, can be modeled from scratch or 

downloaded from the online library. (Sędzicki et al, 2022) 

Vectorworks Landmark is a BIM program aimed at the professional landscape designer, 

offering project support from start to finish or at any stage. In total, 2D and 3D functions, 

visualizations, and project documentation are proposed. The program enables creative-free 

3D modeling. There are many functions available in the subject of vegetation. Some of 

them, for example, have access to the species database in the default version, or it is 

possible to select a catalog from online resources. The designer can specify his 

expectations regarding the features of the species he wants to include in the project and the 

program will filter the database proposing a specific range. Plant objects are displayed in 

2D and 3D and use parameters assigned by the user. The 3D representations can be 

schematic or photorealistic forms. (Sędzicki et al, 2022) 
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4. Case Study 

 The case study is a project which was designed for a landscape design competition in 

Tallinn. It is a design of landscape for residential complex in Volmre, Kildu, Viljandi 

County, Estonia. It is a part of housing development project in West of Tallinn at the 

Harku Lake.  

The project is a 3240 m2 landscape opportunity for a three residential building on Volmre 

street. Vikimõisa was built with the aim of preserving nature and minimizing urban's 

sprawl effect on a residential area. While solar panels on roofs preserve nature, energy-

efficient buildings enable utilities to be kept as low as possible. 

An initial proposal of the project is designed, and then it is modified based on client needs 

in terms of both the equipment and the design of the whole space. We have designed a 

landscape area that is divided into several zones and activities, such as a sliding area on an 

artificial hill, a swinging area, a netting playground, a botanical garden area, and lastly an 

artificial bog area (wet soil) which collects rainwater from the entire area.  

Conceptually, this project is designed using the lakeshore near Vikimõisa area as its 

inspiration. Its proximity to the city center is one of the most important advantages of the 

area as well as the lack of noise and privacy it offers. 

4.1. BIM tooling 

The BIM landscape is made up of many different tools and types of BIM, since it covers 

several disciplines and has a long history of development. Further, it is not always easy to 

determine whether a tool qualifies as a BIM tool. 

A design tool's features and functions differ greatly depending on the type of design, the 

industry, and the task at hand. A typical example is AutoCAD, which primarily uses 

2D/3D drawings as its primary purpose, as opposed to Revit, which is specifically intended 

to enable BIM. They can be enriched by additional plugins to offer support for additional 

dimensions or to be able to directly connect with collaboration/cloud tooling. Developing 

BIM-supported design tools is at the core of the BIM methodology, as they enrich models 

with data and supply models for analysis such as clash detection, cost analysis, and energy 

usage analysis. 

BIM tools can be found in the table below. 
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Name  Publisher  Category  
Proprietary/Open 
Source 

AutoCAD  Autodesk  Design  Proprietary 

Sketchup  Trimble  Design  Proprietary 

BricsCAD  Bricsys  Design  Proprietary 

Vectorworks 
Fundamentals 

Vectorworks  Design  Proprietary 

Tekla Structures  Tekla  Design + BIM  Proprietary 

Revit  Autodesk  Design + BIM  Proprietary 

ARCHICAD  Graphisoft  Design + BIM  Proprietary 

DDS-CAD  
Data Design System 
AS 

Design + BIM  Proprietary 

AECOsim Building 
Designer 

Bentley  Design + BIM  Proprietary 

BricsCAD BIM  Bricsys  Design + BIM  Proprietary 

Vectorworks Landmark Vectorworks  Design + BIM  Proprietary 

Tekla BIMSight  Tekla  Analysis/collaboration  Proprietary 

BIMServer  
Supported by 
TNO/TUE 

Collaboration/data 
management 

Open Source 

Trimble Connect  Trimble  
Collaboration/data 
management 

Proprietary 

AutoDesk 360  Autodesk  
Collaboration/data 
management 

Proprietary 

BIMSync  Catenda  
Collaboration/data 
management 

Proprietary 

BIM+  AllPlan  
Collaboration/data 
management 

Proprietary 

EDMmodelServer  
Jotne EPM 
Technology AS 

Collaboration/data 
management 

Proprietary 

IFCHub  IFChub  
Collaboration/data 
management 

Proprietary 

 

Table 2. Existing BIM tooling 

It is not necessary to use all of these tools, nor does every company use them all. Often, 

traditional design tools are used to create models, and then BIM tools are applied to import 

them, and sometimes both tools are utilized. In addition, there are tools that can be used to 

accomplish many of these tasks. In addition, it does not cover all specialized tools, such as 

lifecycle management, which is beyond the scope of this study. The tools mentioned above 

are those that can make BIM workflows more efficient. 

In this project, three different software packages were used in order to achieve the best 

results for BIM integration which are AutoCAD, SketchUp and Vectorworks Landmark. 
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4.2. AutoCAD project 

Drawings in CAD are more than just replacements for paper plans. In order to 

communicate with the client effectively, landscape plans prepared with AutoCAD provide 

them with an accurate representation of what changes are intended for the site. Several and 

detailed sheets contain dimensions and layout data so that any competent construction 

team can implement the design without having to refer too much to the designer.  

There are typically several elements included in a landscape plan - paths, decks, ponds, 

drainage systems, water storage, lighting, etc., and the soft landscape elements - planting, 

plant species schedules, the number of each species required, the site location, the north 

point, scale indicators, and general notes. 

4.2.1 AutoCAD workflow  

The first phase of the project involves preparing full design sketches and starting to do 

drafts in AutoCAD. A hand sketch is always a better method of brainstorming and 

rephrasing ideas so that you can put them into a more accessible form. As part of this 

project, several approaches were used in order to realize how the owner wanted the project 

realized. Our discussion will be about the technical methodology of the project and the 

steps that were taken step by step to complete the project.  

     4.2.2 Base-Map Preparation 

  It is necessary to make some steps in order to prepare a base map for the landscape, some 

of which are listed below: 

1. Analyze the survey on the site and upload it. 

2. The continuity grid should be established based on the existing elements at the site. 

3. By determining a site design that will be used in the construction plans, the site 

engineers will be able to practice the design while simultaneously working on the 

project. 

4. The conceptual plan should be uploaded to the base map; sketches should be 

drafted to a scale that reflects reality. 

 

 

 



 
30 

 

        4.2.3 Managing design file 

There is no doubt that this is one of the most significant steps that should be undertaken. 

This is in order to ensure that everything is categorized properly so that there will be a 

clear record of how the landscaping project was carried out.  

There are many distinct aspects of the file that can be managed by the managing system, 

but some of the more pertinent ones according to the present project are as follows: 

1. Layers' names, colors, and layer thickness. 

In order to optimize the framework line of each aspect in the design, create a template of 

layer management for each element name with specific color, line thickness, and 

characteristics that match the element's characteristics. In addition to improving design 

elements like smoothness of curves, this would greatly benefit the 3D graphics. 

 

Figure 3: AutoCAD plan with layer management 
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2. External Reference 

It consists of data that has been sorted into the project file. This data cannot be changed by 

the landscape architect in the landscape architecture files which are used to refine the 

design to specific approaches. This is to not interfere with other users' work. The term 

refers to "ex-ref", which can be a great deal of information that must be layered and sorted 

in order to return to the precise field responsible in the event of a question, when combined 

efforts are required or if something needs to be frozen and cannot be changed. The 

following are some of the items in this "ex-ref":  

• Road network 

• Architectural building 

• Surrounding trees 

• Infrastructure network 

 

Figure 4: AutoCAD detail with external reference table. 
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3. Creating closed boundaries for surfaces 

For the creation of 3D surfaces, all boundaries must be drawn using accurate geometrical 

drawing techniques in AutoCAD as closed boundary polygons. In order to speed up this 

process, we added a framework layer that we edited and optimized. The Surface Boundary 

command in AutoCAD now creates the surface boundaries and ensures that all boundaries 

are seamless. 

 

Figure 5: AutoCAD plan with boundaries correction 

 

4. Building up blocks 

Creating elements for the landscape such as trees, light poles, street furniture, etc. Several 

of these blocks have been used as part of the design production drawing, but the details are 

too fine to import from other companies' websites.  

5. Topography map 

In order to create topographic maps with contours and all the necessary labels and legends, 

we use AutoCAD 3D, which helps us with the planning and profiling of the landscape and 

making design easier for the sections. 
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Figure 6: AutoCAD detailed section 

6. Technical drawings 

A landscape architectural project's drafting process is also known as its technical drawing 

module. Technical drawings are developed using a computer instead of a drawing board, 

which simplifies the process and saves time. The landscape architect's hand-drawn 

sketches are used as input to the technical drawing component of the landscape 

architectural design process. This includes images such as photos and maps, pre-existing 

component drawings, and calculations. 

It does not matter whether it is a light pole or garbage can detail, every detail is 

documented via a technical drawing or module, including area sections, hardscape details, 

or a combination of both.  

 

Figure 7: AutoCAD detailed stair wall with all technical details 
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7. Landscape Packaging 

In order to create specifications and drawings that can then be used to determine the initial 

cost of a landscape project, estimate the quantity of materials to be used, and provide some 

comprehensive drawings that can be utilized in landscape construction, landscape 

architects have used the AutoCAD software package to bond all pertinent constituents 

together. 

There are many similarities between landscape architecture and other engineering fields, 

such as civil engineering and mechanical engineering. With AutoCAD software 

applications, landscape architects can perform Civil Engineering functions such as 

designing roads, drainage systems, and grading, as well as site design, transportation 

planning, and mapping. 

 

4.2.4 Advantages and disadvantages of using AutoCAD 

When landscaping design is being planned, built, or after construction, AutoCAD is a 

valuable tool. It has both pros and cons. 

4.2.4.1 Advantages of using AutoCAD 

1. The ease of drafting 

When designing, it is so essential to use AutoCAD in the first draft after the hand sketches 

because it makes it so easy to draft and change major and minor lines and details. It is an 

excellent software to use for drawing and drafting, as it comes with so many tools that help 

make drafting so much easier without any compiling or any difficulties.

 

Figure 8: AutoCAD designing palette  
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2. Draft accuracy  

Compositions can be highly accurate in all dimensions with AutoCAD because it allows 

for designing down to fractions. With this tool, you are able to set the exact size and 

alignment to meet your needs. To increase accuracy, you can enter the coordinates where 

to start drawing. In addition, this software allows you to calculate mass, area, and volume, 

allowing you to design sketches that are true to life. Its popularity stems from the fact that 

there are fewer human errors as a result. Aside from that, it is easy to modify and 

manipulate designs with AutoCAD. Revisions can be simplified and a path for perfection 

is opened. 

3. AutoCAD improves productivity 

AutoCAD software allows designers to adjust their designs quickly and easily. In addition, 

this software provides tools to simplify and speed up the process of creating drawings. 

Also, the software provides editing tools that eliminate the need to redraw. Therefore, 

modifying a design only takes a few seconds because you replicate the design before 

making adjustments. An 'Undo' button works too, so errors can be corrected. As a result, 

all of these features lead to increased output, which translates into increased productivity. 

4.2.4.2 Disadvantages of using AutoCAD 

1. Drafting corrections 

By using line, shape, arc, and straight-line tools, AutoCAD produces drawings that help 

with shaping. Although AutoCAD does not allow you to edit lines and locations as freely 

as illustration programs do. This software creates drawings with the help of lines. It does 

not use volumetric models like those found in Building Information Modelling (BIM). A 

limited number of effects are used when dealing with 3D geometry. 

2. Types of files limited 

Due to its position as the industry's leading CAD, it is limited in the file formats it can 

import or export. Consequently, when using more powerful tools and exporting programs 

to AutoCAD formats, geometry, color, and effects are almost lost. The ability to export 

files and use them in other programs is only available in some BIM softwares, but it is only 

used as lines with no information. 
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3. Boundaries creation 

It is possible to create a shape model, as well as a boundary model, using several tools and 

to edit them, a lot of steps must be followed, which consumes a great deal of time, but this 

process can be automated in the case of Building Information Modelling (BIM). 

4. Detailing 

The process of creating a detail in AutoCAD takes far too long and is too difficult just to 

do one small detail, which means when the design phase is complete or needs to be 

corrected or adjusted, it has to be deleted and done again from scratch, which is very time-

consuming. There is no doubt that the more detailed you go with your design, the more 

time and effort you will have to spend on it, especially after you have already completed 

phase one of your design, which is the plan. 

5. Documentation  

Each document must be carefully set up manually, and each detail must be entered 

separately, which takes an enormous amount of time and effort. There has been a 

tremendous amount of effort put into this. It will require a lot of work and revision to avoid 

making mistakes, and to ensure that every single detail is reviewed accurately and with the 

right scale.  
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4.3. SketchUp Project 

A 3D modeling program such as SketchUp makes modeling 3D objects easy and elegant. It 

is possible to build anything from skyscrapers to 3D-printable product mockups by starting 

with simple shapes and forms. 

With SketchUp, you can create geometric forms by using polygons, rectangles, and 2D 

lines, so organic materials cannot be built you will not be able to create shapes with 

irregular lines, curves, and curves. If you want to model landscapes, foliage, or characters, 

you should consider using a different CAD program. 

Lighting and texturing can also be included in this program, which can give scenes a sense 

of depth and realism. One software that is used by visual artists is Sketchup. With the 

program, you can enhance your workflow across a wide range of industries, such as 

landscape architecture, architecture, engineering, construction, woodworking, interior 

design, and various others. 

     4.3.1 SketchUp workflow 

SketchUp is a powerful tool when it comes to modeling, as it gives you a lot of flexibility. 

Regardless of the shape you desire, you are able to create it with this tool. With this 

software you will find a number of intuitive tools that will assist you with the modeling 

process. Depending on your needs, there are diverse types of forms from which you can 

choose. When you begin by using simple forms and combine them with a number of 

complex objects, SketchUp allows you to create complex designs from simple ones.  

There are a number of steps that need to be completed in order in order to create a 

successful Sketchup project for a landscape project in order to complete the project 

successfully. Each step must be followed step by step in order to succeed in creating the 

project. 

     4.3.1.1 Modeling 

No doubt, SketchUp is one of the best as well as one of the easiest software programs 

available for creating 3D models today, and there is no doubt that it is the best. It is 

possible to import a range of file formats into SketchUp, including multiple 3D modeling 

software applications such as 3Ds Max and other formats, such as JPGs and PNGs, as well 

as other file formats, such as TGA files and PCX files. Photoshop files can also be 

imported. 
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As a result of the software, users are provided with an easy and efficient user interface. 

Each section contains a list of tools that can be used to complete the tasks. It is divided into 

various sections, each of which consists of a different set of tools. You will find a section 

for drawing, erasing, and drawing different shapes such as circles and rectangles. There is 

another section where you can move, rotate, and change the scale of your model. Besides 

the view section, there is also a section devoted to shadows, the direction of the sun, as 

well as the views of the scene. By doing so, you will be able to understand the software 

quickly and easily. 

 

Figure 9: Sketchup interface with project modeling 

 

     4.3.1.2 Terrain Modeling 

In order to ensure that SketchUp performs as efficiently as possible, you should create your 

TIN with the least amount of contour lines as possible. As you can see, there are a variety 

of ways to simplify lines, such as reducing the number of segments within each line and 

erasing actual lines as well. As long as the contours are not too complex if the model does 

not require it, make sure that they are not too complicated and use this plug-in of making 

terrain from SketchUp. 
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Figure 10: Sketchup Terrain designing palette 

It is possible to import pre-existing terrain or create your own terrain in SketchUp by 

adding new terrain to the existing terrain in the same way as you import pre-existing 

terrain. Despite the fact that terrain creation tools are useful in a wide range of situations, 

such as: 

• In order for your contour lines to be transformed into a TIN (triangulated irregular 

network) based upon your contour lines, you either have to import them or trace 

them. 

• A person's creative vision would only be interfered with by reality if he or she had 

to face it. It means that you are shaping the terrain yourself, the surface starts from 

a relatively flat area, and then you begin to raise it, or you are modeling something 

else from scratch. If you want to create a model that features ponds, sand traps, and 

other obstacles, or if you wish to create your own model, then this approach is a 

good place to start, particularly if you intend on creating a model that includes 

ponds, sand traps, and other obstacles. 

 

     4.3.1.3 Warehouse 3D 

This is a notable feature that SketchUp made with the 3D warehouse. You can download 

basically any object you need from this application, regardless of what type of object you 

need. The only thing you have to do is visit the official SketchUp 3D warehouse site and 

search for the object you would like to download; however, make sure to download the 

same SketchUp version as you are using. The database contains a city, buildings, rooms, 

furniture, external objects, etc. There is a feature that allows you to create or download 

pre-built features that can dramatically speed up your modeling process.  
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Figure 11: Sketchup 3D warehouse 

 

     4.3.1.4 Geo-Referencing 

In addition to its unique 3D modeling capabilities, SketchUp also gives you the ability to 

import geographic data into your 3D models. Georeferencing can be achieved by exporting 

the SketchUp model to Google Earth and then georeferencing it. It will help you to 

understand how your model will fit into a broader context if you are able to observe it in its 

natural environment within a broader context. 

 

Figure 12: SketchUp google geo-maping 
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     4.3.1.5 Visualization and Rendering 

The rendering and animation functions of SketchUp are achieved by using external 

plugins. There are multiple rendering engines that are compatible with the software. 

Changing the time and month of the year, however, will change the daylight and the sun's 

direction. 

You can use Vray as your rendering engine, which is already an exceedingly popular one 

in the architectural and interior design fields. It helps you achieve stunning results that are 

as close to reality as possible. The Maxwell rendering engine is also an option, since it is 

an old rendering engine just like Vray. As a landscape architect, Lumion is one of the most 

commonly used software packages.  

 

Figure 13: Rendering project proposal 1 
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Figure 14: Rendering project proposal 2 

4.3.2 Advantages and disadvantages of using SketchUp 

Sketchup is often regarded as an advanced landscape design tool in terms of landscape 

design software when talking about how it offers a lot of help in the design process. The 

software is also regarded as a BIM tool with a number of features that are very advanced 

and upgraded. Nevertheless, Sketchup, just as any other piece of software, has its own 

advantages as well as disadvantages. 

4.3.2.1 Advantages of using SketchUp 

1. Simple interface 

It is easy to draw your designs since the tool behaves like an extension of your hand, 

making it simple to operate. As you get used to the lifelike drawings you are going to 

create, you will not need to spend much time getting used to them. In other words, 

SketchUp is one of the easiest, most intuitive, and fastest programs to learn in the world 

because it is incredibly straightforward to learn, intuitive, and powerful. 
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2. Many Open-Source Plugin 

There are a lot of benefits to using SketchUp as a design application, mainly due to how 

easy it is to use. I really enjoy using it because it generates results very quickly, and it is 

really easy to use. It is built into SketchUp that a number of different plugins are available 

to you that you will be able to use to help you accomplish your work more efficiently and 

will allow you to spend less time and effort working on your design. As a result, SketchUp 

is able to help you maximize your productivity. 

3. 3D Warehouse component 

Sketch Up has a program called 3D Warehouse that can be used to access 3D warehouses. 

If you click on this link, you will be able to download a number of ready-made models 

which will be able to be imported right into your projects, making it easier for you to work 

faster and more efficiently. 

4. Linking to IFC files 

There are several reasons why SketchUp can be used in the construction of landscapes 

because it is able to export IFC files to the user, which is a very advanced feature that can 

be used to link all the parties involved in the construction as well as site management. 

5. Adding texture to the model 

A paint bucket tool will make your model look more alive and give it an even more 

realistic appearance. As well as editing SketchUp textures, you will also be able to create 

your own textures using this tool, in addition to editing SketchUp textures. You can access 

your default tray on the right side of your screen by clicking on the paint bucket icon on 

the left side of your screen. In SketchUp's default tray, materials are available for editing 

so that unique textures can be created based on all the SketchUp textures that are available. 
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4.3.2.2 Disadvantages of using SketchUp 

1. Complex advanced modeling 

It is therefore reasonable to consider SketchUp a surface modeler due to the fact that it 

utilizes line segments and edges. Adding to the fluidity reduction in 3D models, this 

feature also makes using the software freely virtually impossible without using a plugin in 

order to use the software freely. 

Despite the positive aspects of SketchUp, there are a few disadvantages, such as the ease of 

learning the application, which makes it easy for many people to use. Furthermore, the 

software provides a variety of tutorials on YouTube which are available to help you learn 

the basics of the software. So, if you are interested in learning more about 3D modeling 

and visualization basics, SketchUp is the best place to start. It is sometimes difficult to 

troubleshoot a design because the ability to do so is lacking. 

2. Geo-Referencing troubleshooting 

The Add Location feature in SketchUp is an easy-to-use feature that allows you to add and 

manage geolocation images and data. Throughout this tutorial, we are going to cover a 

number of topics, including how to import imagery into SketchUp for Desktop, how to 

view terrain, where to locate your model, and how to delete imagery. It is possible to view 

the terrain in SketchUp by importing map imagery into the program and using it to display 

the terrain. By using this terrain data, you can upgrade your 2D map imagery to 3D 

imagery so that it can be used in 3D mapping. Due to the fact that the X, Y, and Z 

coordinates are manually entered, as well as the contour line that is used to highlight the 

terrain, they are not accurate due to the use of Google Maps.  

3. No Automation features. 

There are currently no automated tools in this tool, so it is necessary to complete 

everything manually as it has no features for automating tasks, so to date everything has to 

be done manually. Because Sketchup does not understand the model lines or the model 

lines do not match with the model lines, Sketchup can only provide information about 

elements in order to produce an IFC file. We need to do all orders and models manually 

without involving any other parties in their creation or coordination.  
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4.4. Vectorworks Landmark Project 

Using Vectorworks Landmark, you can transform the way that you work when it comes to 

designing, modeling, and presenting your landscape architecture and design plans so that 

you can be a leader in your area when it comes to the design and construction of 

landscapes. Among the leading software solutions for landscape architects and designers in 

the industry, Vectorworks Landmark is the industry's leading BIM system.  

Through the use of intelligent objects, powerful databases, and flexible documentation 

features, the Landmark BIM tool streamlines integrated 2D and 3D BIM workflows for 

landscape-specific projects. A number of enhanced features have been added to 

Vectorworks Landmark, including improved performance that will allow you to speed up 

your processes, which will give you more time to design, as well as new tools to grade 

your site and design hedgerows, along with added 3D content for plants. Being empowered 

as a designer will allow you to design without boundaries. 

     4.4.1 Landmark (BIM) 

BIM is a digital representation of a building created and managed by architects and 

building designers. Specifications regarding manufacturers and fabrications are included in 

the model, as well as physical properties and functional characteristics. 

It is not so different for landscape architects and other site-focused designers that objects 

remain information-rich in landscape-specific BIM. BIM lets you understand both the data 

and the geometry of an object in relation to its placement and other parameters on a site. It 

is crucial that stakeholders understand the cost, schedule, and sustainability implications of 

their choices early in the design process so that they can make informed decisions. This is 

when choices have the greatest impact on project costs, schedules, and sustainability. 

There are a number of benefits associated with BIM, including: 

• Modeling the site in 3D (including the surrounding context) to improve 

understanding of the design intent 

• Creation of a 3D model as a source for construction documents and site information 

∙ Reduction of re-work or re-drawing 

• Enhancing productivity through the management of change and coordination of 

drawings 
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• Querying data from the model and generating schedules increases resource- and 

cost-efficiency 

• By using clash-detection software, all discipline models can be coordinated 

• Analyzing performance and scheduling, generating cost estimates, and 

collaborating with contractors and consultants. 

• An as-built model for the owner, so the owners can manage their landscapes with 

the model  

 

     4.4.2 BIM Strategy workflow 

By making BIM easy to adopt, Vectorworks is setting the bar for BIM adoption. As 

Vectorworks offers enhanced visual and organizational capabilities, as well as new site 

grading tools and hedgerows tools, you can become more creative than ever. 

An advanced BIM software package that simplifies all phases of the design process and 

saves you time and effort more than any other. 

     4.4.2.1 Georeferencing  

In order to work with geographically aware data, you need to georeferenced it. If you are 

doing a small landscape project, you may want to accurately import information about the 

project site, for example, the boundaries of properties or municipal utilities. For a larger 

project, you might add colors, symbols, and notes based on database information to 

multiple shapefiles and image files. After exporting the files, you may be able to use them 

in other GIS programs. To work with GIS files and tools, georeferencing options have to 

be specified and relevant design layers have to be enabled for georeferencing. 

In GIS, a drawing can be aligned and oriented to a geolocated image of the area by 

viewing it against the appropriate portion of the image, according to a geographical 

coordinate system. Content for raster images is loaded from selected online portals or 

services, such as WMS servers or ArcGIS servers under an Esri license (internet access 

required). As a result of having access to online services, a wide variety of content is 

available, including satellite images, street maps, topographical maps, and much more. 

From Vectorworks, you can access either publicly available or licensed resources (a login 

is required for some services). 
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As a temporary background image for geolocating a drawing, the Geolocate tool displays a 

background image, while the Geoimage tool adds geolocated images as a georeferenced 

layer. In addition to adding GIS-aware stakes, graticules, and great circles to a drawing, 

additional features are available to make common GIS operations easier. 

 

Figure 15: Vectorworks georeferencing tablets 

     4.4.2.2 Site modeling 

Vectorworks' site planning tools have been improved with enhanced Site Modifier modes 

such as "Aligned," "Pathway Path," and "Boundary Path," as well as improved site grading 

capabilities. Vectorworks' site planning tools are also being expanded with improved Site 

Modifier modes such as "Aligned," "Pathway Path," and "Boundary Path." Site designers 

will be able to utilize contour drawings and editing to create grading projects that are more 

complex, take into account drainage, vehicular and pedestrian traffic, as well as allowing 

for greater control over their project by using contour mapping and contour editing. 
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Figure 16: Vectorworks site modeling tablets 

 

     4.4.2.3 Creative modeling 

There is nothing like Vectorworks' new 3D modeling features. As a result of improvements 

to the Push/Pull tool, users can now add additional drawing tools like the Line tool, which 

simplifies the process of splitting solid faces and manipulating geometry. A number of 

other enhanced features have been added to the modelling process, such as the simplicity 

of editing solids created with fillets, chamfers, shells, and others. The process of 3D 

modelling can be speeded up by simply selecting a face or edge for direct editing rather 

than navigating through layers of history. 

It is not possible to conduct a site analysis and estimate the impact of your changes without 

the need for separate products or add-ons, which you are not able to do with SketchUp and 

Rhino, so Vectorworks BIM products offer site model sculpting on both geometry as well 

as an intelligent site model. In Vectorworks, you will discover that you have a wide range 

of tools with which you can build sites for your projects, including reshape, push/pull, and 

so on. 

Among the many advanced features in Vectorworks that can be applied to a model are the 

ability to push, pull, blend, twist, sculpt, deform, bulge, taper, or punch holes in it, for 

example. There are easy-to-use features that turn even a novice user into a professional. 
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This is a 3D drawing program that allows you to draw detailed information about objects 

and gives you the option to snap them together. We have incorporated SmartCursorTM, 

which provides hints as you draw, and X-ray Select technology, which lets you see through 

models to select, move, and modify hidden objects. Additionally, you will be able to 

generate any shape you like and explore organic geometry with ease using the NURBS 

surface tools and solids tools in this software. 

 

Figure 17: Vectorworks designing palette 

 

     4.4.2.4 Class and Design layer structure 

Drawings depend on an effective Class and Design Layer structure and a system for 

assigning objects to the appropriate Classes and Layers. Class and design layers are 

assigned to each drawing object. Classes and Design Layers that are currently active are 

highlighted in bold text in the Organization dialog box, Navigation palette, and 

Class/Layer list in the View bar. Through Class/Layer Options, objects can be controlled 

based on their Classes or Design Layers. In general, objects are automatically assigned to 

the active Class/Design Layer when they are created. 

Classes: 

In classes, you can control the graphical attributes, textures, and text styles of objects. 

Vectorworks automatically creates two classes for every new drawing (including this 
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template): Dimension and None. There is no default active class. The Dimension class is 

assigned by default to all dimensions (see Document preferences: Dimensions tab for how 

to change this preference setting). Renaming and deleting these classes are both possible. 

A complex object, such as a symbol or plug-in object, may contain several classes; if so, 

various parts of the object can be displayed. (i.e., Plants contain the following classes: 

Plants-Component-Bloom/Outline/Color Fill/Canopy/Interior Linework). 

 

Figure 18: BIM tree classification 

 

Design Layers: 

The design layer names represent what you want to create and the stacking order in which 

you want to view them in a top/plan 2D view. For example, Plants-Trees will always be 

drawn above Hardscape Surfaces. They can be rearranged by dragging the number in the 

Navigation - Design Layer Palette.  

This template is set up with design layers & sheet layers, allowing you to start designing a 

landscape plan.  

     4.4.2.5 Sheet Layers 

Presentation versions of the finalized drawing are created using Sheet Layers. There are 

many ways to add annotations to a document, including viewports, title blocks, notes, and 

so on. A sheet layer is always at 1:1 scale, with Active Only visibility and Top/Plan view, 

although the viewports displayed on it can be displayed at various scales, views, render 

modes, etc. 
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These tools are style-based and when activated, the Resource Selector will open when you 

choose a configuration option from the tool bar. If you are working on a project in the 

future, you can easily find these styles in your favorites, users, or workgroup folders. In 

your drawing, these objects will be placed in a variety of drafting modes depending on the 

tool you are using. 

Plants: 

Plants can be found in the Libraries/Plants/_Plant (styles)/ folder in the Resource Selector 

or Resource Manager. 

On the Resource Selector and Resource Manager, you can find some examples of 

landscape area content in the Libraries/Site/Landscape Area (styles)/ folder. There are four 

ways to arrange plants: individually, at each vertex, by spacing, or by border 

(rectangular/triangular spacing). Plants are automatically sent to the surface of the site 

model. 

 

Figure 19: BIM plants library  

 

Landscape Areas: 

You can use the Landscape Area tool to create mono- and multi-species plant massings by 

selecting different 2D and 3D settings. A landscape area should be reserved for plant 

bedding, mulch, or sod on the "landscape surfaces" layer, and a separate landscape area 
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should be reserved for a plant massing such as a meadow or groundcover on the "Plants-

Understory" layer. You should specify the design layer on which the site model is placed 

on the surface of the site model before placing it. 

Existing Tree: 

You can place individual tree surveys or import existing tree surveys from the dropdown 

menu under Landmark > Existing Trees > Import Tree Surveys. 

 

Hardscapes: 

The sample Hardscape styles contain components with a defined thickness. Components 

for the Main/Border Area can be edited via the Object Info Palette. In addition to boundary 

and aligned modes, path mode is also available. The Hardscape can be configured to 

include a site modification 

 

Figure 20: BIM Hardscape library  

     4.4.3 Advantages and disadvantages of using Landmark 

During the last few years, Landmark has grown to become one of the most popular design 

and architectural software programs among designers and architects. This is expected to 

continue to grow in the near future. In addition to traditional CAD system functionality, 

the software also has landscape-specific tools and capabilities. Design professionals can 
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create quality documents by utilizing the built-in objects, the capability to model site 

information using a site information model, and the flexibility of the documentation tools.  

4.4.3.1 Advantages of using Landmark 

1. Site grading improvement  

Rather than spending a considerable amount of time on grading plans and terrain models, 

more time should be spent designing instead. In order to enhance Vectorworks site grading 

capabilities, Vectorworks has added new Site Modifiers such as “Aligned,” “Pathway 

Path,” and “Boundary Path.” With these new features, site designers will be able to 

develop more complex grading projects, taking into account proper drainage, vehicle, and 

pedestrian use, and maximizing control by drawing contours and editing them.  

2. Collaboration 

It was because of the collaboration between the BIM team members that these standards 

were developed and included in the BIM Execution Plan. In order to model the site in 3D, 

Ares used a model of the building designed by the architects. In this way, a 2D model 

could be generated automatically, similar to how Ares used to generate plans using CAD 

software, by utilizing the 3D model. 

3. IFC Specialist 

When a site model is ready for sharing, Vectorworks' IFC specifications put Ares in the 

position of being able to tag geometry for export once the site model has been completed. 

Solibri was used by the architects to pull together all the models in order to help them 

detect clashes between them. It was also necessary to generate COBie (Construction 

Operations Building Information Exchange) for the project, which was generated using 

Ares' model by the project's information manager. 

4. Workflow improvement 

ConnectCAD in Vectorworks offers significant workflow improvements, including a more 

intuitive class structure and assignment method, the ability to specify device locations in 

schematic layouts for automated equipment lists, adding device names to the database, and 

generating smarter choice lists. It also offers the option of adding device names to the 

database. The more improvements you make, the easier it is for you to find what you are 

looking for and the more accurate documentation you can generate 
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5. Documentation 

In this version of the program, there are a number of new features and parameters that 

enable you to create detailed reports and quantity takeoffs for building objects with the 

help of the program. These improvements will be able to produce highly accurate reports 

with regard to landscape objects and their defining components due to the improvements 

made. Besides the types and quantities of hardscaping, there will also be trees and 

plantations in the project, as well as the removal and repositioning of soil.  

 

Figure 21: Vectorworks documentation  

4.4.3.2 Disadvantage of using Landmark 

1. Limitation of online tutorials  

Currently, Vectorworks users are limited in their ability to access online tutorials that 

explain how Vectorworks programs are used and how to get the most out of them. Due to 

the fact that the software is hard to learn, users will need tutorials to help them gain an 

understanding of how it works. Vectorworks is a software program that offers a steep 

learning curve for those who are interested in learning how to use it. The user may need to 

devote additional time to learning the tools of the program and getting used to the working 

process in order to become familiar with it. 
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5. Discussion  

In the current climate situation, the landscape architect is being confronted with a greater 

awareness of topography. As opposed to just focusing on the shell, which would be the 

natural way to expand their capabilities. As a result of the availability of software, 

landscape planning is now possible, however the software is usually very limited and 

requires special skills which are beyond the scope of the average architect's competence. 

Currently, most of the software available on the market allows the creation of proprietary 

solutions based on the creation of algorithms or algorithms written as scripts, however 

these methods are not commonly used in architecture and urban planning as a result of the 

high level of complexity associated with them. As a result of the change in methods and 

the introduction of digital data-based systems, architects will be more inclined to 

incorporate green options into their projects at an earlier stage, and their solutions will be 

better suited to the local climate and requirements at the site where they are located.  

There should be no doubt that BIM is still a relatively new and dynamically developing 

tool, whose boundaries of applications have not yet been clearly defined, and its 

development is still relatively fluid. There is no doubt that these boundaries are constantly 

being expanded in order to include more and more relationships between the built 

environment and the natural environment as we move forward. By dynamically controlling 

the important parameters that determine the environmental balance of the landscape 

design, our proposal can improve the efficiency of landscape designs in order to improve 

their efficacy. We propose to apply BIM in new ways for topography design and 

documentation in landscape contexts, based on the application of BIM to the landscape 

design process. 

It is essential that the introduction of more advanced tools and design methods be 

accompanied by an increase in landscape architects' awareness of the importance of 

documentation and IFC, and its impact on the comfort of the user. In this context, it is 

important that the entire project must be assessed and analyzed in order to determine the 

extent to which its effects have on the surrounding environment and its surroundings. As a 

result, the landscape design process can be reorganized, and the design process can be 

made more efficient and informed not only in terms of the choice of landscape items but 

also for the overall project as a whole. 
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By using the proposed computer method, landscape architectural design can be more 

precisely and knowledge-based at the very early stages of planning and designing a 

landscape. I believe that the solution will require supplementation and consultation with 

various engineering departments, yet it would provide a good basis, supported by hard 

data, for the development of the concept at a later stage of the design process. Ultimately, 

it is hoped that the proposed method will be a response to the often-complicated user 

interfaces or redundant data that are supplied at different stages of the process. During 

computer analysis of landscape cards, selected features parameters may be taken into 

account, as already mentioned. However, a full landscape parameters table may also be 

included in order to be able to verify special cases in addition to those taken into account 

during the computer analysis.  
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6. Conclusion 

Landscape architects are making significant shifts away from the use of 2D CAD in 

landscape architecture as a result of external pressures. In order to work effectively with 

consultants who have already adapted their workflows to BIM, delivering BIM files is a 

natural requirement regardless of whether there is a mandate for the use of BIM. 

For landscape architecture firms, it presents a dilemma when it comes to keeping their 

hands on 2D tools like AutoCAD for the purpose of information modeling. To keep up 

with the BIM methodologies being adopted by many other industries, practitioners need to 

resolve the dilemma if they are to keep up with it. 

A landscape architecture information model can make a major contribution to the 

standardization of model-based delivery methods that contributes to the standardization of 

model-based delivery methods within the field of landscape architecture. Therefore, 

software developers and suppliers will be able to produce software and object libraries that 

are compatible with the future needs of landscape architecture by using the latest 

technologies. By using better software, landscape architects and engineers will be able to 

collaborate more effectively and the value of their collaboration will be enhanced. This 

will have a significant impact on the effectiveness of their collaboration. Object libraries 

are intended to help facilitate the development of intelligent facility management models 

(digital twins) in addition to facilitating better links between the BIM model and the built 

environment. 

After a slow end to the project team, other people have taken up the discussion as it is 

slowly coming to an end. This project is at the moment included in a brand-new proposal 

that has been submitted to BuildingSMART International, also known as IFC.  

To incorporate embedded data into 3D models, companies that specialize in 2D modeling 

need to use a variety of software programs in order to integrate them. In order to create a 

3D concept, a team of three or four people will usually use three or four different 

programs, and the cost of paying for three or four programs is not the most economical. 

This is due to the fact that there is a lot of time spent on multiple applications, and the cost 

of hiring people is not even considered. 

Furthermore, in addition to the pressures that come with BIM, there are also 3D modeling 

pressures, landscape-specific tools, and smart documentation pressures that are driven by 
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the need for 3D modeling, landscape-specific tools, and smart documentation. In other 

words, designing software that has made specifically to manage these forces makes a lot of 

sense. 

 

 

Figure 22: Vectorworks Undeniable Efficiency with Purpose-Built Tools (“Why Landscape Architecture 

Firms Are Dumping 2D CAD”) 
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