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ABSTRACT 

 
Landscape Information Modelling (LIM) extends Building Information Modelling (BIM) to represent topography, 

vegetation, hydrology, and ecological processes in support of sustainable design. Landscape architecture has adopted 

BIM-based workflows more slowly than building disciplines, and the specific capacity of Autodesk Revit, the most widely 

used commercial BIM authoring tool, to function as a LIM platform remains fragmented across the literature rather than 

assessed as a single, structured question. This study addresses that fragmentation through a structured, PRISMA-

informed literature review. Formal database searching covered Scopus, Web of Science, ScienceDirect, and 

SpringerLink; Google Scholar and ResearchGate were used as supplementary discovery and retrieval tools rather than 

as primary databases. Sources published between 2013 and 2026 were screened for relevance to BIM, LIM, or Revit-

based landscape modelling. Twenty-nine studies (18 journal articles and 11 conference papers) met the eligibility criteria, 

from an initial pool of 100 records identified across six sources and narrowed through deduplication and screening, and 

were coded across five review-based dimensions: geometric modelling, data integration, ecological intelligence, 

interoperability, and sustainability support. Screening and coding followed a predefined study-level protocol; ambiguous 

records were reassessed against the eligibility criteria, while reviewer-level agreement statistics were not available and 

are not claimed. The reviewed evidence suggests that Revit is effective for coordinated geometric representation and 

BIM-based documentation of several landscape components, including terrain, hardscape, and built infrastructure, but 

its native capacity for temporal vegetation change, ecological process modelling, and performance indicators linked to 

SDG 13 and SDG 15 remains limited according to the studies reviewed. Complementary civil engineering, GIS, and 

ecological simulation tools reported in the literature are used to extend Revit-based workflows toward these functions. 

The study’s contribution is a structured synthesis that distinguishes geometric and documentation capacity from temporal 

and ecological intelligence, clarifies the difference between building-oriented Levels of Detail and the information needs 

of living landscape systems, and sets out a conceptual hybrid workflow proposed for future empirical validation. The 

review is limited by its literature-based method and its dependence on secondary evidence; empirical software testing is 

needed to confirm these review-based findings. SDGs 9, 11, 13, and 15 are interpreted here through defined capability 

indicators linking software function to measurable landscape tasks, rather than treated as outcomes achieved through 

software use alone. 
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1. Introduction 

1.1 Background and Context 

Building Information Modelling (BIM) has changed how projects are delivered in the architecture, 

engineering, and construction (AEC) sector by replacing two-dimensional drafting with coordinated, 

information-rich digital models that carry a project’s physical and operational data from design 

through its operational life (Warpas et al., 2026). Beyond geometry, the BIM literature describes 

scheduling (4D), cost estimation (5D), sustainability assessment (6D), and facility management (7D) 

functions, with safety and risk management (8D), lean construction (9D), and industrialised 

construction (10D) proposed as further dimensions under active development (Ershadi et al., 2021; 
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Warpas et al., 2026). Governments across Europe, Asia, and the Gulf have made BIM a requirement 

for publicly funded projects, which has turned BIM adoption from a competitive advantage into a 

baseline expectation for project delivery (Abdirad & Lin, 2015; Saputra et al., 2024). BIM’s 

expanding dimensional scope has also been discussed specifically for landscape and park projects, 

where multi-dimensional (3D-7D) BIM applications have been proposed for habilitating and 

maintaining public green space (Azzam & Aljraki, 2022). 

Landscape architecture has not reached a comparable level of BIM adoption. Engagement with BIM 

in the landscape sector remains limited, which risks excluding landscape professionals from projects 

that rely on shared, information-based coordination with other disciplines. Emara (2021) reports that 

BIM implementation in landscape practice is particularly slow in the Arab region. Part of the reason 

lies in a mismatch between how BIM authoring tools represent objects and how landscape elements 

actually behave. Built environment objects are typically manufactured, static, and geometrically 

stable, with predictable behaviour and a definable lifecycle. Landscape and natural elements are 

different in kind: they are dynamic, contain living components that change with time, respond to 

environmental conditions, and carry ecological indicators that built elements do not. Vegetation, in 

particular, requires attributes such as leaf area index (LAI), leaf area density (LAD), biomass, carbon 

storage, root area index (RAI), specific root length (SRL), and root system architecture (RSA) that 

do not correspond to the geometry-and-parameter logic that BIM authoring tools were built around 

(Chen et al., 2025). 

Landscape Information Modelling (LIM) developed as a response to this mismatch. It was first 

proposed conceptually by Stephen Ervin at Harvard University in the early 2000s to address the 

absence of plant and ecological information in existing digital models of buildings and urban spaces, 

and was later formalised as a framework for organising plant, terrain, infrastructure, and 

environmental information within integrated digital models (Zajíčková & Achten, 2013). LIM’s 

stated potential includes standardising how landscape information is represented, supporting 

information exchange between the disciplines involved in a project’s life cycle, and supporting more 

effective long-term maintenance (Borkowski & Wyszomirski, 2021a; Warpas et al., 2026). More 

recent work has extended LIM towards parametric ecological design and nature-based solutions 

(Carvalho et al., 2020), while separate strands of research have applied ecological functions 

historically associated with other domains, such as CityGML-based semantic modelling, plant-

growth simulation, and Tree Information Modelling, to landscape and urban-space representation 

(Chen et al., 2025; Shu et al., 2022; Trisyanti et al., 2019). Despite more than two decades of 

conceptual development, the reviewed literature continues to describe uneven BIM uptake and 

fragmented digital practice across landscape architecture (Hagras et al., 2025), and no structured, 

cross-study assessment currently exists of what a mainstream BIM authoring tool such as Autodesk 

Revit can and cannot document within a LIM framework. 

1.2 Conceptual Foundations 

The terms used analytically throughout this review are defined here before they are applied. 

Building Information Modelling (BIM) refers to the process of creating and managing coordinated, 

information-rich digital models of the physical and functional characteristics of a facility across its 

life cycle. 

Landscape Information Modelling (LIM) refers to the extension of BIM-type digital modelling to 

landscape systems, integrating topography, vegetation, hydrology, soils, and ecological processes 

alongside the geometric and infrastructural information already captured in BIM (Zajíčková & 

Achten, 2013). 

Ecological intelligence, as used in this review, refers to a model’s capacity to represent living-system 

processes, including growth, seasonal change, biological interaction, and measurable ecological 

indicators, as distinct from the capacity to represent an object’s static geometry or its stored attribute 

data. This review treats ecological intelligence as a spectrum with at least four distinguishable 

components: (i) geometric representation of an element’s form; (ii) attribute storage describing an 

element’s properties at a fixed point in time; (iii) temporal change, meaning the representation of how 
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an element’s form or properties evolve; and (iv) ecological process modelling, meaning the 

simulation of biological or environmental mechanisms (growth, competition, microclimate 

interaction) that produce that change. A fifth and sixth component, performance calculation and 

interoperability with specialist ecological or environmental systems, are treated separately in this 

review because they depend on data exchange rather than on the authoring model itself. 

Temporal modelling refers to a model’s capacity to represent an element’s state at more than one 

point in time. 

Temporal Level of Detail (temporal LoD), as used in this review, is a three-level classification 

adapted from the reviewed literature: temporal LoD 1 describes a single static representation of a 

design at one construction stage; temporal LoD 2 describes discrete representations of an element at 

multiple defined growth or development stages; temporal LoD 3 describes continuous or near-

continuous simulation of change over time, including interaction with the surrounding environment. 

Temporal LoD is a concept proposed and applied within this review; it is not a component of the 

AIA/BIMForum LoD 100-400 system or of the CityGML LoD 1-4 system, and this review does not 

treat the three systems as directly convertible (see Section 3.4). 

Geometric Level of Detail (geometric LoD) refers to the degree of geometric definition of a modelled 

element, most commonly expressed through the AIA/BIMForum LoD 100-400 scale for building 

elements or the CityGML LoD 1-4 scale for 3D city and landscape objects. These two systems 

classify different things (BIMForum LoD reflects the development and reliability of an authored 

model element; CityGML LoD reflects spatial and geometric resolution across scales of 

representation) and are treated separately in this review. 

Level of Information refers to the non-geometric attribute data (material, species, condition, 

maintenance history, and similar properties) attached to a modelled element, independent of its 

geometric resolution. 

Sustainability support refers to a software function’s capacity to generate, store, or export data that 

can inform a sustainability assessment or decision, such as solar exposure, stormwater behaviour, or 

carbon accounting. It does not imply that using the function achieves a sustainability outcome. 

Smart design policy, for the purposes of this review, refers to the standards, procurement 

requirements, and governance decisions that determine how digital design and ecological information 

is created, exchanged, assessed, and maintained across a project’s life cycle and across the public and 

private organisations involved in it. 

SDG alignment, as used in this review, refers to a documented or inferable link between a software 

capability and a measurable landscape task that is relevant to a specific SDG target or indicator. It 

does not imply that the capability, by itself, achieves the SDG. 

This review avoids the term “intelligence gap” except where it is explicitly defined, because the term 

was used without an operational definition in earlier drafts of this study and was identified by 

reviewers as insufficiently precise. Where the concept is needed, this review instead specifies which 

of the four ecological-intelligence components (geometric representation, attribute storage, temporal 

change, ecological process modelling) is present, limited, or absent, and on what evidence. 

1.3 Smart Design Policy Relevance 

The distinction between what a BIM authoring tool documents and what a living landscape system 

requires is not only a technical question. It bears directly on how digital design standards, 

procurement requirements, and information-exchange protocols are written. Public and institutional 

clients increasingly require BIM execution plans, common data environments, and structured 

information exchange as a condition of project delivery; where these requirements are written with 

building elements in mind, they may not specify how ecological, temporal, or performance data for 

landscape elements should be created, exchanged, or maintained. This matters for climate adaptation 

and biodiversity reporting, where public bodies increasingly need auditable digital records of 

vegetation, carbon storage, and stormwater performance over time, and for long-term asset 

management, where landscape elements change in ways that building elements generally do not. A 

structured account of what a mainstream authoring tool such as Revit can document natively, what it 
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can document through extensions or add-ins, and what requires an external tool entirely, is directly 

relevant to how future information-exchange standards, procurement documents, and landscape BIM 

execution plans should be written. 

1.4 Research Gap 

Six specific gaps motivate this review. First, existing assessments of Revit’s landscape capability are 

fragmented across individual case studies and are rarely synthesised into a single cross-study 

comparison (Borkowski et al., 2023; Hagras et al., 2025). Second, the LIM frameworks proposed to 

date (for example, Zajíčková & Achten, 2013; Trisyanti et al., 2019; Shu et al., 2022; Chen et al., 

2025) have not been compared with each other in terms of scope, method, or validation status, which 

makes it difficult to establish what a new synthesis can add. Third, no existing synthesis brings 

geometric, temporal, ecological, and interoperability evidence about Revit together within one 

transparent coding structure. Fourth, the relationship between BIMForum LoD, CityGML LoD, and 

any proposed temporal representation of landscape change has not been clarified conceptually, and 

prior work (including an earlier version of this study) has at times treated the three as interchangeable. 

Fifth, the literature connecting LIM software capability to measurable sustainability-support 

functions remains largely descriptive rather than analytically structured around specific SDG targets 

and indicators. Sixth, it is not consistently clear, across the reviewed literature, which Revit-based 

landscape functions are native to the software, which depend on Autodesk extensions or third-party 

add-ins, and which require an entirely external tool; this distinction matters for anyone deciding how 

to resource a landscape BIM workflow. 

1.5 Aim, Objectives, and Research Questions 

The aim of this study is to critically review and synthesise peer-reviewed and conference literature to 

assess the documented capacity of Autodesk Revit as a platform for landscape information modelling, 

and to identify where the evidence is strong, where it is limited, and where it is absent. The review 

has four objectives: (1) to synthesise documented evidence of Revit’s landscape modelling functions 

across terrain, vegetation, hydrology, and infrastructure; (2) to develop a literature-derived, evidence-

classified account of achievable representation levels for landscape components in Revit; (3) to 

identify gaps between Revit’s documented performance and LIM’s information requirements as 

described in the literature; and (4) to propose a conceptual hybrid workflow, derived from the 

reviewed literature, for future empirical testing. 

The review is guided by five research questions: 

RQ1. What landscape modelling functions of Revit are documented in peer-reviewed and conference 

literature, and which are native, extension-based, or dependent on external tools? 

RQ2. How does the literature describe the geometric, informational, and temporal representation of 

key landscape components in Revit-based workflows? 

RQ3. Which ecological processes and indicators are not supported natively by Revit, according to the 

reviewed evidence? 

RQ4. Which complementary tools and data exchanges are proposed in the literature to extend Revit-

based workflows toward LIM? 

RQ5. What policy, standardisation, and research implications follow from these findings? 

1.6 Contribution and Paper Structure 

This review’s contribution is not that Revit has limitations; that observation appears throughout the 

literature already cited above. The contribution is in bringing fragmented, single-study evidence about 

Revit’s landscape capability into one structured, evidence-classified comparison; in separating 

geometric and documentation capacity from temporal and ecological intelligence using an explicit, 

defined vocabulary; in clarifying the conceptual difference between building-oriented Levels of 

Detail and the temporal information needs of living landscape systems; in identifying which 

conclusions are well supported across multiple independent sources and which remain single-study 

or absent from the literature; in linking these findings explicitly to smart design policy, information-

exchange standards, and future tool development; and in providing a transparent, literature-derived 

basis for future empirical testing rather than claiming that such testing has already occurred. Section 
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2 sets out the review method. Section 3 reports the results by landscape component, representation 

dimension, and evidence strength. Section 4 discusses the findings, compares them with existing LIM 

frameworks, and sets out policy implications and a conceptual hybrid workflow. Section 5 concludes 

and proposes future research. 

 

2. Materials and Methods 

2.1 Review Design 

This study is a structured literature review. Its reporting structure was informed by PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses). Stage-by-stage record 

counts (identification, screening, eligibility, and inclusion; see Section 2.5) are reported in full, 

recovered from the authors’ original review records. Full PRISMA compliance is nonetheless not 

claimed, because a registered review protocol and a complete, database-by-database account of 

exclusion reasons at every stage are not available, so this review is described as PRISMA-informed 

rather than PRISMA-compliant. 

2.2 Review Scope and Eligibility 

The review covers peer-reviewed journal articles and peer-reviewed conference papers published 

between 2013 and 2026, in English, addressing BIM, LIM, or Revit specifically in relation to 

landscape architecture, site design, ecological modelling, or digital representation of environmental 

systems. Studies addressing Level of Detail, vegetation modelling, plant growth simulation, or 

ecological performance measurement outside a BIM context were also included where they provided 

a basis for comparison with Revit’s documented capability. Conceptual and theoretical papers were 

included where they contributed to defining LIM requirements. Non-peer-reviewed sources, 

preprints, theses, and vendor training materials were excluded, as were sources addressing BIM in 

architecture or structural engineering only, with no landscape relevance. Grey literature was not 

systematically searched; where a grey-literature source appeared during supplementary searching, it 

was excluded unless no peer-reviewed equivalent existed. 

2.3 Information Sources 

Formal database searching was conducted in Scopus, Web of Science, ScienceDirect, and 

SpringerLink. SpringerLink is a publisher platform rather than a citation index and is described as 

such here; it was searched directly because a meaningful share of the LIM literature is published in 

Springer-affiliated venues. Of the 29 included studies, Scopus indexed 22 (14 journal articles, 8 

conference papers), Web of Science indexed 16 (12 journal articles, 4 conference papers), 

SpringerLink indexed 3 (2 journal articles, 1 conference paper), and ScienceDirect indexed 2 (2 

journal articles). Google Scholar was used as a supplementary discovery source; it indexed all 29 

included studies (18 journal articles, 11 conference papers). ResearchGate was used only as a 

supplementary retrieval source, to obtain author-hosted copies of studies already identified through 

formal database or Google Scholar searching; it indexed 28 of the 29 included studies (17 journal 

articles, 11 conference papers). That Google Scholar and ResearchGate index nearly all of the 

included studies, rather than contributing a distinct subset of their own, supports treating them as 

broad-coverage discovery and retrieval tools rather than as independent databases on the same footing 

as Scopus, Web of Science, ScienceDirect, and SpringerLink. 

2.4 Search Strategy 

The phrases that were combined with the search terms used Boolean AND/OR operators to search in 

the title, abstract, and keyword fields where the database supports them: Landscape Information 

Modelling, LIM Revit, BIM landscape, Revit landscape, Level of Detail landscape, ecological 

modelling BIM, plant growth simulation 3D, plants information modelling, vegetation information 

modelling, tree LoD 3D modelling, and sustainable landscape BIM SDG. Publications 2013-2026 

were searched. The master search vocabulary is the listed terms, and the syntax was modified to fit 

the field and the type of boolean operators included for each platform. Owing to the non-saved search 

history per platform in the source documents, exact query strings and run dates cannot be 

reconstructed and are reported as a limitation of reproducibility.  
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2.5 Screening and Study Selection 

A total of 100 records have been found in the six sources mentioned in section 2.3. On the 

'Title/Abstract' screen, 36 unique records were remaining after removal of the duplicates and 

irrelevant records for landscape modelling in LIM/Revit. After screening for the eligibility criteria in 

Section 2.2, this was reduced to 33 records, which proceeded to full-text assessment. One record was 

removed at full-text level because it was not peer-reviewed, one because it was not relevant to the 

subject, and two because they were practitioner handouts from Autodesk University. As with this 

section, the Abstract, the Results (Section 3.1), and the Conclusion, the same 29 studies (18 journal 

articles, 11 conference papers) were included in the final set. Eligibility was determined and followed 

by the screening and full-text assessment according to the predefined eligibility criteria. Records were 

re-evaluated using those criteria before deciding whether to include them; no information regarding 

statistics of agreement between reviewers is available and is not claimed. 

2.6 Quality Assessment 

A lightweight quality consideration was applied at the inclusion stage rather than as a separate scoring 

step: peer-review status was used as a filter for inclusion (Section 2.2), and each included study was 

read for whether it stated a clear aim, described its method or software workflow with enough detail 

to be checked, and reported its own limitations. This consideration informed how much weight a 

given study’s claims were given during synthesis (Section 3), but it was not converted into a 

numerical quality score, and it did not itself determine inclusion or exclusion beyond the peer-review 

filter already described. A more formal, criterion-based quality appraisal (for example, using a 

published checklist and reporting individual scores per study) was not carried out and is identified as 

a limitation in Section 2.11. 

2.7 Data Extraction and Coding 

Each study included was coded on a pre-established set of fields: bibliographic information; type of 

study (empirical case study, conceptual/framework paper, or review); software or platform examined; 

examined landscape or landscape component(s); reported geometric representation; reported attribute 

data; reported temporal capacity; reported ecological variables; reported interoperability or data-

exchange approach; limitations stated by the own authors of the study; validation method used by the 

study, if applicable; and functions described that are relevant to SDGs. Mostly deductive coding, with 

categories of the field list above refined inductively when a study reported a field that was not initially 

in the list (e.g. COBie-based maintenance data handover, which was added as an interoperability sub-

category in the coding process). All coding was performed using a common template. Inter-coder 

reliability information (e.g., Cohen's kappa) was not calculated and the synthesis is therefore not 

independently reliability-tested content analysis. If a field was not filled in from a study (e.g., a study 

did not report about validation), this was noted as “not reported” and not considered as evidence of 

absence of the capability. 

2.8 Evaluation Dimensions 

Five dimensions structure the synthesis in Section 3: geometric modelling, data integration, 

ecological intelligence, interoperability, and sustainability support. These are described here as a 

review-based analytical structure rather than a validated instrument. Geometric modelling and data 

integration correspond broadly to the representational and documentation functions long associated 

with BIM authoring tools generally, and with Revit specifically, in the reviewed literature (Warpas 

et al., 2026; Borkowski & Wyszomirski, 2021a). Ecological intelligence draws on the four-

component definition set out in Section 1.2 and is informed most directly by the plant-growth and 

ecological-indicator literature (Chen et al., 2025; Shu et al., 2022; Zajíčková & Achten, 2013). 

Interoperability draws on the data-exchange and cross-platform literature (Shu et al., 2022; 

Borkowski et al., 2023). Sustainability support draws on the SDG-linked landscape literature 

reviewed in Section 3.7. Each dimension is coded descriptively per study, using the evidence 

classification set out in Section 2.9, rather than scored numerically; where a study provides no 
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information relevant to a dimension, this is recorded as “not documented in the reviewed studies,” 

not as evidence of absence. 

2.9 Evidence Classification 

Earlier drafts of this review used radar charts, a capability matrix with numerical scores, and a colour-

graded SDG heat map to summarise findings. These visualisations implied a level of measurement 

precision that the underlying evidence, drawn from qualitative descriptions in the reviewed studies 

rather than from a standardised test, does not support, and reviewers correctly identified that no 

coding protocol, weighting method, or inter-coder reliability check was reported for these figures. 

This review therefore replaces numerical scoring with a six-category evidence classification, applied 

per landscape component and per evaluation dimension: 

Documented native support: the capability is reported as available in Revit without an add-in or 

extension, by at least one reviewed study. 

Documented support through add-in or extension: the capability is reported as available through an 

Autodesk-published extension (for example, the Environment for Revit plugin) or a third-party add-

in. 

Documented support through external workflow: the capability is reported as achievable only by 

exporting data to, or otherwise combining Revit with, a separate platform (for example, Civil 3D, 

GIS, or an ecological simulation tool). 

Limited evidence: the capability is mentioned in only one reviewed study, or is described in general 

terms without a specific example. 

Conflicting evidence: reviewed studies disagree about whether or to what extent the capability is 

available. 

Not documented in the reviewed studies: no reviewed study addresses the capability; this is not treated 

as proof that Revit cannot do it, only that the literature identified for this review does not document 

it. Each classification in Section 3 is reported together with the number of supporting studies and a 

brief note of the strength of that evidence (single study, multiple independent studies, or conflicting 

studies). 

2.10 SDG Mapping Method 

This review does not treat a software capability as achieving an SDG. Each SDG-relevant finding in 

Section 3.7 is instead reported as a chain: (1) a specific software capability documented in the 

literature; (2) the landscape task that capability supports; (3) a measurable environmental or planning 

function that task contributes to; and (4) the SDG target or indicator that function is relevant to, cited 

to the specific reviewed study that established the link. Each link is then classified as direct support 

(the capability itself produces data usable for the SDG-relevant function), indirect support (the 

capability supports a task that in turn requires further processing to become SDG-relevant), potential 

support (a plausible link is described in the literature but not demonstrated), or insufficient evidence 

(no reviewed study establishes the link). This chain is used to keep the analysis focused on support 

for design and information functions related to the SDGs, not on claims of SDG achievement. 

2.11 Bias and Limitations 

This review is prone to a number of types of bias typical of literature-based synthesis. Publication 

bias should be expected – studies that are successful with their use of LIM concepts are likely to be 

published in the literature, while those that are unsuccessful or abandoned are not likely to be 

published. Bias in language is present as only English language sources were reviewed. Coverage 

varies by publisher and region, and database bias is still possible despite a coverage of four databases, 

each of which indexed between 2 and 22 of the 29 studies included (see Section 2.3). Citation bias is 

also possible when influential early papers (e.g., Zajíčková & Achten, 2013) have received repeated 

citations by later studies, which can lead to the latter studies' citations being more selective of the 

framing of the former studies. Reviewers and coding records are not retained so agreement cannot be 

calculated and there is a potential for selection and interpretation bias. The review is based on 

secondary evidence, that is, the evidence included reports the findings of other studies, but does not 

test Revit itself, and the results may not represent the latest versions of Revit software if the studies 
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included are based on an earlier version. Not all of the studies included report the method used to 

validate their test, and some do not explicitly specify the method; this makes it difficult to make 

comparisons with the other studies with confidence. 

2.12 Methodology Diagram 

The overall review process is summarised in figure 1, from identification and screening through 

evidence classification, LoD mapping, SDG-support interpretation and synthesis of the conceptually 

hybrid process. 

 
Figure 1. Structured review and evidence-synthesis workflow. Source: Developed by the authors 

from the verified study-selection counts and review protocol. 

 

3. Results 

3.1 Characteristics of Included Studies 

The studies included (n = 29) range in year from 2013 to 2026, and consist of 18 peer-reviewed 

journal articles and 11 peer-reviewed conference papers. The proportion of formally indexed studies 

in the databases are reported in Section 2.3: Scopus had the highest coverage (22 out of 29), Web of 

Science (16), SpringerLink (3), and ScienceDirect (2); they were used as supplementary sources and 

accounted for almost all of the included studies (29 and 28 respectively). Geographic focus was not 

reported in a manner that matched the other sources to support a reliable geographic distribution and 

is therefore not quantified and treated as a reporting limitation. The studies cover a wide variety of 

landscape topics (terrain and grading, vegetation and plant-growth modelling, hardscape and 

infrastructure, hydrology, and heritage and cultural landscapes), and a variety of software, including 

Revit, Civil 3D, GIS software, CityGML based pipelines, and dedicated ecological-simulation 

software like Blender with The Grove and ENVI-met. If reported, validation methods are based on 

comparison with the LiDAR point cloud, field measurement or, for the most part of the conceptual 

papers, none at all. 

3.2 Revit’s Documented Landscape Modelling Functions 
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The reviewed literature distinguishes three levels of Revit-based capability. Native functions are 

reported for terrain modelling using the Toposolid tool, for creating solid terrain geometry from laser-

scanned point cloud data (Warpas et al., 2026), and for parametric family creation used to represent 

hardscape, infrastructure, and vegetation as static geometric objects. Extension- or add-in-based 

functions are reported using the Environment for Revit plugin for elevation and slope analysis 

(Borkowski & Łuczkiewicz, 2023), Dynamo for construction-management scripting workflows built 

on Revit’s native parametric model (Chen et al., 2019; Zhao et al., 2022; Picuno et al., 2022; 

Borkowski et al., 2023; Warpas et al., 2026), and custom parametric families such as PlantingSMART 

for more detailed vegetation representation than Revit’s default plant families allow (Luka & Guo, 

2021). External-workflow functions, requiring a separate platform entirely, are reported for scan-to-

BIM terrain import from photogrammetric point clouds (Cianci & Molinari, 2019), for higher-

resolution terrain modelling using Civil 3D once LoD 350 or above is required (Fritsch et al., 2019; 

Borkowski et al., 2023), and for all ecological process modelling reported in the literature reviewed 

here (Section 3.5). 

3.3 Landscape Components 

Terrain and grading. Revit’s Toposolid tool is reported as capable of producing detailed terrain 

geometry from laser-scanned or photogrammetric point cloud data, reaching a documented geometric 

LoD of approximately 300 (Warpas et al., 2026; Cianci & Molinari, 2019). A recurring limitation, 

reported independently in two studies, is the absence of break-line import for representing sharp 

changes in terrain, which limits achievable precision without Civil 3D (Fritsch et al., 2019; Borkowski 

et al., 2023). Evidence classification: documented native support for general terrain modelling; 

documented support through external workflow for break-line-accurate grading. 

Vegetation. Revit’s plant families provide static geometric representation of trees and other 

vegetation but do not natively store age, root structure, phenology, or growth-stage data (Fritsch et 

al., 2019; Saputra et al., 2024). Custom parametric families such as PlantingSMART add further 

attribute detail but remain static objects rather than models capable of representing growth or 

environmental interaction (Luka & Guo, 2021; Trisyanti et al., 2019). Dynamic, multi-stage growth 

simulation of vegetation, including allometric growth modelling, phototropism, and inter-tree 

competition, is documented in the literature using tools entirely outside Revit, most notably a 

Blender/The Grove/Houdini/ENVI-met workflow applied to a large urban park case study (Chen et 

al., 2025). No reviewed study reports a completed Revit-native or Revit-add-in workflow reaching 

what this review defines as temporal LoD 2 or above (Section 1.2). Evidence classification: 

documented native support for static geometric representation; not documented in the reviewed 

studies for dynamic growth simulation within Revit itself. 

Soil, hydrology, and stormwater. The reviewed literature identifies a consistent absence of native 

stormwater or drainage simulation in Revit, with hydrological and pedological characteristics 

identified as primary LIM input data that current BIM tools generally do not capture (Hagras et al., 

2025). Where hydrological or microclimate analysis is reported, it is achieved through external tools 

such as SWMM, GIS extensions, Grasshopper-based workflows, or ENVI-met (Carvalho et al., 2020, 

2023; Chen et al., 2025). Evidence classification: not documented in the reviewed studies for native 

Revit hydrological simulation; documented support through external workflow where reported. 

Hardscape and infrastructure. This is where the reviewed literature reports Revit’s strongest 

documented LIM-relevant capability. Studies report Revit hardscape and infrastructure families 

reaching a documented geometric LoD of 350-400, together with COBie-based maintenance-data 

handover generated from within the model (Chen et al., 2019; Zhao et al., 2022; Picuno et al., 2022; 

Borkowski et al., 2023; Warpas et al., 2026). A reported limitation is that inclined elements and non-

planar retaining walls require Generic Model workarounds rather than dedicated landscape-object 

families, reflecting the absence of landscape-specific BIM schemas comparable to OmniClass or IFC 

classes for building elements (Abdirad & Lin, 2015; Emara, 2021). Evidence classification: 

documented native support, with documented support through add-in (Dynamo) for enhanced 

scheduling and maintenance-data workflows. 
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Ecological indicators (LAI, LAD, biomass, carbon). No reviewed study reports native Revit 

generation of leaf area index, leaf area density, biomass, or carbon-storage indicators. Where these 

indicators are reported, they are calculated from 3D vegetation models built and simulated entirely 

outside Revit (Chen et al., 2025), with related but less developed sub-canopy indicators (sap flow, 

root extent, decay parameters) reported by a dedicated Tree Information Modelling platform (Shu et 

al., 2022). Evidence classification: not documented in the reviewed studies for native or add-in-based 

generation within Revit; documented support through external workflow only. 

3.4 Geometric, Informational, and Temporal Representation 

Three distinct classification systems appear in the reviewed literature and are kept separate in this 

review, consistent with the correction requested by both reviewers of an earlier draft. BIMForum LoD 

(100-400) describes the development and reliability of an authored building or landscape element 

within a BIM model; it is the system most consistently applied to Revit-based hardscape, 

infrastructure, and terrain elements in the reviewed studies (Warpas et al., 2026; Borkowski & 

Łuczkiewicz, 2023). CityGML LoD (1-4) describes spatial and geometric resolution of 3D city and 

landscape objects independent of any specific authoring software, and is applied in the reviewed 

literature to campus-scale tree inventories built through a photogrammetry-to-CityGML pipeline 

entirely outside Revit (Trisyanti et al., 2019). Temporal representation, defined in Section 1.2 as 

temporal LoD 1-3, describes change over time and is not part of either the BIMForum or CityGML 

systems; it is applied in the reviewed literature to a dynamic vegetation-growth model built outside 

Revit (Chen et al., 2025). No reviewed study proposes or validates a formal conversion rule between 

these three systems. Where this review presents them together in the same table (Table 2), the 

juxtaposition is explicitly conceptual and intended to compare what each system was built to measure, 

not to imply that a value on one scale corresponds to a specific value on another. 

 

Table 1: Evidence-Based Capability Matrix for Landscape Elements in Autodesk Revit (synthesised 

from the 29 reviewed studies; see Section 2.9 for the evidence classification system) 
Landscape Element Geometric 

Representation 
Evidence 

Classification 
Supporting Studies 

(n) 
Key Limitation 

Reported 
Tool(s) Required 

Beyond Revit 
Terrain / grading Up to BIMForum LoD 

~300 
Documented native 

support (general); 

documented support 

through external 

workflow (break-line 
precision) 

3 No native break-line 

import; Toposolid 

imprecision on 

complex grading 

Civil 3D; Environment 

for Revit plugin 

Vegetation - trees 

(static) 
Up to BIMForum LoD 

~200 (geometry only) 
Documented native 

support (static 

geometry only) 

4 No age, root, 

phenology, or growth 

data 

Custom parametric 

families; external 

growth-simulation 

tools 
Vegetation - dynamic 

growth 
Not applicable in 

native Revit object 

model 

Not documented in the 

reviewed studies 

(within Revit) 

1 (outside Revit) No reviewed study 

reports Revit-based 

growth simulation 

Blender + The Grove 

plugin; ENVI-met 

Vegetation - 

shrubs/groundcover 
Minimal Limited evidence 2 Minimal species data; 

ecological attributes 

largely absent 

Dedicated planting-

design or CityGML 

platforms 
Hardscape (paths, 

paving) 
Up to BIMForum LoD 
~400 

Documented native 
support 

3 Inclined elements 
require generic-family 

workarounds 

Floor/generic model 
families 

Infrastructure (walls, 

furniture) 
Up to BIMForum LoD 

~400 
Documented native 

support; documented 

support through add-in 

(Dynamo) 

4 Non-planar retaining 

walls require generic-

model workarounds 

Generic model 

families; schedules 

Hydrology / water 

features 
Limited Not documented in the 

reviewed studies 

(native); documented 

support through 

external workflow 

2 No native stormwater 

or drainage simulation 
GIS; Grasshopper; 

SWMM; ENVI-met 

Ecological indicators 

(LAI, LAD, biomass, 

carbon) 

Not applicable Not documented in the 
reviewed studies 

(within Revit) 

1 (outside Revit) Indicator calculation 
requires 3D growth 

simulation not present 

in Revit 

Blender/The Grove + 
Houdini + ENVI-met; 

external ecological 

databases 
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Table 2: Conceptual Comparison of Geometric, CityGML, and Temporal Representation 

Approaches Across Four Sources (this comparison is explicitly conceptual; no formal conversion rule 

is proposed between the three systems) 
Dimension Trisyanti et al. (2019): 

CityGML / SketchUp 
Chen et al. (2025): Blender 

/ The Grove 
Shu et al. (2022): TIM 

Framework 
Revit Native / 

PlantingSMART (Luka & 

Guo, 2021) 
Classification system used CityGML LoD 1-3 

achieved; LoD 4 conceptual 
Temporal LoD 1-3 (this 

review’s terminology); not a 

formal published scale 

Framework-specific LoD 1-

3 
BIMForum-style: native 

approx. LoD 1-2; custom 

parametric approx. LoD 2 
Geometry Semantic 3D tree objects 

from UAV survey 
Branch, twig, and leaf 

models for 65 species, 

allometrically constrained 

Voxel canopy; isodensity 

root-layer modelling 
Approximate crown shape; 

no branch/leaf detail 

Growth dynamics Static inventory; no growth 

simulation 
Dynamic: phototropism, 

competition, obstacle 
response, allometric growth 

equations 

Partial: sap flow and decay 

modelling 
None: static families only 

Ecological indicators 

reported 
Height, crown diameter, 

trunk diameter, species 
LAI, LAD, aboveground 

biomass, carbon storage, 

calculated from 3D 

geometry 

Sap flow, root extent, decay 

parameters 
None in native Revit 

Microclimate output Shadow analysis only ENVI-met microclimate 

simulation across growth 

stages 

Not addressed Sun/shade analysis only 

(Revit Insight) 

Scale reported 47 ha; approx. 3,050 trees Approx. 50.67 ha; approx. 

21,685 trees, 65 species 
Individual tree / urban 

inventory scale 
Individual project scale 

Validation reported Compared against LiDAR 

point clouds 
Compared against LiDAR 

point clouds and field 
measurement reported by 

the source study; exact 

accuracy values were not 

used in this review 

Conceptual framework; not 

empirically validated in the 
reviewed publication 

No independent accuracy 

validation reported 

Revit used? No (SketchUp / FME / 

CityGML pipeline) 
No (Blender, The Grove, 

Houdini, ENVI-met, 

CloudCompare) 

No (dedicated TIM 

platform) 
Yes 

 

3.5 Ecological Information and Process Modelling 

Ecological information in the reviewed literature comes from several distinct strands of work, not 

from a single study. Zajíčková and Achten (2013) and Zajíčková and Achten (2013) established the 

conceptual case for treating plants as first-class LIM components requiring dedicated attribute sets, 

rather than as static geometric objects, and their work underlies the definitions used throughout this 

review. Trisyanti et al. (2019) demonstrated a production-scale, CityGML-based semantic tree 

inventory built from UAV photogrammetry, validated against LiDAR, but without any growth or 

temporal dimension. Shu et al. (2022) proposed a dedicated Tree Information Modelling platform 

addressing sap flow, root extent, and decay, filling a below-ground and physiological gap that neither 

the CityGML nor the Revit-native approaches address, while explicitly describing their own 

framework as conceptual rather than production-validated. Chen et al. (2025) extended this line of 

work substantially by combining a parametric 3D growth simulation (Blender, The Grove) with a 

microclimate model (ENVI-met) at the scale of a full urban park, extracting LAI, LAD, biomass, and 

carbon-storage indicators directly from the simulated 3D geometry and validating canopy geometry 

against LiDAR point clouds. Carvalho et al. (2020, 2023) and Haddadian and Haghighatbin (2021) 

contribute a complementary, workflow-level strand, applying Grasshopper-based nature-based-

solution optimisation and urban-metabolism concepts to LIM rather than growth simulation 

specifically. Read together, these strands show that ecological process modelling for landscape 

systems is an active area of research, but one that is currently distributed across several platforms and 

research groups rather than consolidated in any single tool, BIM-based or otherwise. 

Chen et al. (2025) is the most methodologically detailed source available on dynamic vegetation-

growth simulation and is treated in this review as a relevant ecological-modelling benchmark 

conducted entirely outside a Revit-centred BIM workflow. It is cited here for what it demonstrates is 

achievable in principle for park-scale ecological modelling, not as a description of, or a substitute for, 

Revit’s own documented capability, and it is not treated as the sole basis for this review’s conclusions 

about ecological intelligence; see the synthesis above for the other contributing sources. Reported 

limitations of the Chen et al. (2025) workflow, including the absence of below-ground root and 
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carbon modelling, the absence of shrub, groundcover, and seasonal-phenology representation, and 

reduced accuracy for structurally complex mixed-canopy areas, are also treated in this review as open 

research questions for LIM generally, not only as limitations of one study. 
 

3.6 Evidence-Based Capability Matrix 
Table 3: Evidence-Based Capability Summary Across Five Evaluation Dimensions 

Evaluation Dimension Evidence Classification Supporting Studies (n) SDG Relevance (see Section 3.7 for 

the evidence chain) 
Geometric modelling Documented native support (terrain, 

hardscape, infrastructure) 
5 SDG 9, SDG 11 

Data integration Documented native support with 

documented support through add-in 

(COBie, schedules, Dynamo) 

4 SDG 9, SDG 11 

Ecological intelligence (including 

growth simulation) 
Not documented in the reviewed 

studies (within Revit); documented 
support through external workflow 

only 

3 (all outside Revit) SDG 13, SDG 15 

Interoperability Documented support through 

external workflow (IFC export, Civil 

3D exchange); limited evidence for 

GIS/simulation-tool round-tripping 

3 SDG 9 

Sustainability support Limited evidence (sun/shade and 

basic 6D functions via plugins); not 

documented in the reviewed studies 

for full lifecycle ecological 
assessment including carbon 

quantification 

2 SDG 11, SDG 13, SDG 15 

 

The category labels replace the “critical/high/moderate” gap-severity labels used in an earlier draft of 

this review, which reviewers correctly identified as lacking a stated threshold or scoring rule. The 

evidence classification above is descriptive, not scored, and each row’s classification can be traced 

to the specific studies cited in Sections 3.2-3.5. 

 

3.7 Sustainability and SDG Support 

Applying the evidence chain set out in Section 2.10: for SDG 9 (industry, innovation, and 

infrastructure), Revit’s documented BIM coordination functions (Section 3.2, 3.3) provide direct 

support for the specific task of coordinated infrastructure documentation and data handover, a 

function several reviewed studies link explicitly to industry digitalisation goals (Warpas et al., 2026; 

Borkowski et al., 2023). For SDG 11 (sustainable cities and communities), Revit’s terrain and 

infrastructure documentation functions provide indirect support, since they inform, but do not 

themselves constitute, sustainable urban design decisions; direct support for specific microclimate-

informed design decisions is reported only for the external ENVI-met-based workflow (Chen et al., 

2025). For SDG 13 (climate action), no reviewed study reports Revit generating carbon-storage or 

growth-related climate data natively; the only reviewed source reporting such data is the external 

Blender/ENVI-met workflow, which this review classifies as potential support for a hybrid Revit-

centred workflow (Section 4.6) and insufficient evidence for Revit alone. For SDG 15 (life on land), 

the same pattern holds: LAI and LAD data relevant to canopy-structure-based biodiversity assessment 

are reported only through the external workflow, classified here as potential support for a hybrid 

workflow and insufficient evidence for native Revit capability. Across all four SDGs, this review’s 

evidence chain distinguishes capabilities that generate SDG-relevant data directly from capabilities 

that would require an external tool to do so; only the former are classified as direct support. 

 

4. Discussion 

4.1 Revit as a Documentation and Coordination Platform 

The reviewed evidence is consistent in describing Revit as an effective BIM-based coordination and 

documentation platform for several landscape components. Terrain modelling at approximately 

BIMForum LoD 300, hardscape and infrastructure documentation at approximately LoD 350-400, 

COBie-format data export, and multi-dimensional (up to 7D) lifecycle documentation are each 

reported by more than one independent study (Warpas et al., 2026; Zhao et al., 2022; Picuno et al., 
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2022; Borkowski & Łuczkiewicz, 2023). These functions correspond closely to what BIM authoring 

tools were designed to do: coordinate static, geometrically stable, manufactured or constructed 

elements across disciplines. Within that scope, the reviewed evidence does not support a claim that 

Revit performs poorly; it performs largely as a mainstream BIM tool is expected to perform. 

4.2 Limits of Revit’s Native Object Model 

The reviewed evidence is equally consistent, across independent sources rather than a single study, 

that Revit’s native object model does not represent temporal vegetation change, growth dynamics, or 

the ecological indicators (LAI, LAD, biomass, carbon storage) that living-system LIM applications 

require (Section 3.3, 3.5). This limitation is best understood as arising from at least three 

distinguishable sources rather than one. First, Revit’s parametric family model was built to represent 

static, manufactured objects, which is a structural characteristic of the software’s object model rather 

than a documentation gap that could be closed by better use of existing tools. Second, some limitations 

arise from the absence of landscape-specific data standards and schemas, such as dedicated IFC 

classes or OmniClass categories for landscape elements (Abdirad & Lin, 2015; Emara, 2021), which 

is a standards and interoperability limitation rather than a limitation of Revit’s geometry engine 

specifically. Third, some apparent limitations may simply reflect the state of the published literature 

rather than a demonstrated software limitation; because no reviewed study reports a completed 

attempt at, for example, Revit-native root-system modelling, this review cannot distinguish between 

“not possible” and “not yet attempted or not yet published.” This distinction matters for how 

confidently a reader should treat each finding in Table 1 and Table 3, and it is why this review avoids 

describing any of these limitations as a proven, structural incompatibility. 

 

4.3 Living Systems Require Temporal and Ecological Information Beyond Geometric Detail 

The conceptual foundations set out in Section 1.2 are directly relevant here. A landscape element 

modelled at a high geometric LoD (for example, a hardscape path at LoD 400) is fully and reliably 

documented for construction and coordination purposes. A tree modelled at the same nominal LoD 

is not comparably documented, because its relevant information, growth stage, root development, 

seasonal condition, and ecological function, is temporal and process-based rather than purely 

geometric. The reviewed literature’s clearest illustration of this distinction is the contrast between 

Trisyanti et al. (2019), whose CityGML-based tree inventory is geometrically and semantically 

detailed but entirely static, and Chen et al. (2025), whose Revit-independent growth simulation is 

geometrically simpler at any single time step but captures the temporal and ecological dimension that 

a static inventory, however detailed, cannot. Existing LoD frameworks, including BIMForum LoD 

and CityGML LoD, do not capture this split because neither was designed to describe change over 

time; this is the specific conceptual gap that this review’s temporal LoD categories (Section 1.2) are 

intended to make explicit, not to resolve. 
 

4.4 Comparison with Existing LIM Frameworks 
Table 4:  Comparison of LIM-Relevant Frameworks and Studies with the Present Review. 

Study / 

Framework 
Main 

Purpose 
Landscape 

Component

s 

Tempora

l 

Capacity 

Ecological 

Indicators 
LoD 

Approach 
Software 

Focus 
Validation 

Method 
Difference from Present 

Review 

Zajíčková 

& Achten 

(2013); 

Zahrádkov

á & Achten 

(2015) 

Conceptual 
definition of 

LIM and 

required 

components 

Plants as 
primary 

focus 

Not 
addressed 

Conceptual 
identificatio

n of 

required 

indicator 

types 

Not 
proposed 

Software-
agnostic 

Conceptual; 
not 

empirically 

tested 

Present review builds on these 
definitions but adds an evidence-

classified, multi-study synthesis 

rather than a conceptual proposal 

Trisyanti et 

al. (2019) 
Production-

scale 3D tree 

inventory 
from UAV 

survey 

Trees 

(individual 

and 
inventory 

scale) 

Static 

(single 

time 
point) 

Height, 

crown 

diameter, 
trunk 

diameter, 

species 

CityGML 

LoD 1-3 
SketchUp / 

FME / 

CityGML 
pipeline 

(not Revit) 

Validated 

against 

LiDAR 
point 

clouds 

Present review treats this as one 

of several evidence sources rather 

than the primary benchmark, and 
does not adopt CityGML LoD as 

equivalent to BIMForum or 

temporal LoD 
Shu et 

al. (2022) 
Dedicated 

Tree 

Information 

Modelling 

data-

Individual 

trees, below-

ground 

focus 

Partial 

(sap flow, 

decay 

modellin

g) 

Sap flow, 

root extent, 

decay 

parameters 

Framewor

k-specific 
Dedicated 

TIM 

platform 

(not Revit) 

Conceptual 

framework; 

not 

empirically 

validated 

Present review treats this as 

evidence of a distinct, 

complementary research strand 

rather than folding it into a single 

combined score 
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exchange 

platform 
Chen et 

al. (2025) 
Park-scale 

parametric 

growth 

simulation 

and 

ecological 

indicator 
extraction 

Trees at 

urban park 

scale 

Dynamic, 

three 

growth 

stages 

(temporal 

LoD 3 in 

this 
review’s 

terms) 

LAI, LAD, 

biomass, 

carbon 

storage 

Not a 

formal 

LoD scale; 

growth-

stage 

based 

Blender / 

The Grove 

/ Houdini / 

ENVI-met 

(not Revit) 

Validated 

against 

LiDAR and 

field 

measureme

nt 

Present review treats this as one 

benchmark among several, 

corrects an earlier draft’s 

overreliance on it, and does not 

treat it as defining LIM 

requirements for the field as a 

whole 

Borkowski 

& 

Wyszomirs

ki (2021a, 

2021b); 

Borkowski 

et al. (2023) 

BIM-GIS 

integration 

for cubature, 

infrastructur

e, and 

planning-

scale 
landscape 

projects 

Terrain, 

infrastructur

e, planning-

scale 

landscape 

Static Not a 

primary 

focus 

BIMForu

m-style, 

applied to 

Revit-GIS 

workflows 

Revit 

combined 

with GIS 

Case-study 

based 
Present review incorporates these 

findings within the 

terrain/infrastructure/interoperab

ility dimensions rather than as a 

separate framework 

Present 

review 
Structured, 

evidence-

classified 

synthesis of 

Revit’s 

documented 
LIM 

capacity 

across the 

literature 

Terrain, 

vegetation, 

hardscape, 

infrastructur

e, 

hydrology, 
ecological 

indicators 

Defined 

but 

literature-

derived 

(temporal 

LoD 1-3), 
applied 

only 

where 

reported 

Synthesised 

across 

multiple 

sources 

(Section 

3.5), not 
primarily 

one study 

BIMForu

m LoD, 

CityGML 

LoD, and 

temporal 

LoD kept 
explicitly 

separate 

Revit-

centred, 

with 

documente

d 

native/add
-

in/external 

distinction

s 

Literature-

based; no 

new 

empirical 

validation 

performed 

Distinguishing feature: cross-

study evidence classification with 

an explicit chain of reasoning 

from capability to SDG 

relevance, and explicit separation 

of the three LoD systems 

 

The comparison shows broad agreement across the literature that geometric and documentation 

functions are well served by existing BIM tools, including Revit, and that ecological process 

modelling for vegetation is a distinct, less mature, and largely non-BIM research strand. Where the 

literature disagrees, or where evidence is thin, is on the question of how far a BIM-centred workflow 

can be extended, through add-ins, external tools, and data exchange, to incorporate ecological 

intelligence without abandoning BIM’s coordination strengths; this is the question the conceptual 

hybrid workflow in Section 4.6 responds to. 

 

4.5 Smart Design Policy Implications 

The findings above have direct implications for smart design policy, understood as set out in Section 

1.3. Information-exchange standards and BIM execution plans written primarily around building 

elements should specify, explicitly, how ecological, temporal, and performance data for landscape 

elements are to be created, exchanged, and maintained, rather than assuming that existing building-

oriented LoD requirements transfer directly to vegetation and other living systems. Procurement 

documents for publicly funded landscape and urban-greening projects could specify which landscape 

data (species, growth stage, expected carbon trajectory, maintenance schedule) must be delivered in 

a structured, machine-readable format, independent of which specific software produces it. Long-

term asset management and climate/biodiversity reporting obligations increasingly require auditable 

digital records of vegetation condition and performance over time; the absence of native temporal 

and ecological data in mainstream BIM tools means that, at present, this data is generated outside the 

BIM environment (Section 3.5) and needs a defined, policy-specified path back into the coordinated 

model if it is to remain usable for asset management. Finally, software interoperability standards (IFC 

extensions for landscape objects, standardised plant-attribute schemas) are identified in the reviewed 

literature as a precondition for closing this gap in practice, not merely a technical convenience. 

 

4.6 Proposed Conceptual Hybrid Workflow 

The four-stage workflow below is synthesised from the reviewed literature. It is presented as a 

conceptual proposal for future empirical testing, not as a validated or implemented solution; no 

reviewed study reports the complete four-stage sequence having been carried out as a single 

integrated workflow, and the “feedback loop” described at Stage 4 has not been demonstrated in 

practice in any source reviewed for this study. 
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Table 5: Proposed Conceptual Hybrid LIM Workflow. 
Stage Task Software 

Category 
Input Output Exchange 

Format 
Possible 

Information 

Loss 

Supporting 

Source(s) 
Validation Status 

1 Geospatial 

context, 

ecological 

baseline, soil 

and drainage 

data, 
biodiversity 

inventory 

GIS platform 

(e.g., 

ArcGIS, 

QGIS) 

Site survey, 

remote sensing, 

existing GIS 

datasets 

Georeferenced 

site model 

with baseline 

ecological 

data 

Shapefile / 

GeoJSON / 

GeoPackage 

Attribute 

schema 

mismatch when 

exporting to 

CAD/BIM 

formats 

Borkowski et 

al. (2023); 

Warpas et 

al. (2026) 

Not validated as an 

integrated workflow in 

the reviewed literature 

2 Break-line-

accurate 

terrain and 

grading 

Civil 3D Point cloud / 

survey data 
Digital 

Terrain Model 
LandXML / 

DWG 
Loss of GIS 

attribute 

metadata not 

carried by 

LandXML 

Fritsch et 

al. (2019); 

Borkowski & 

Łuczkiewicz 

(2023) 

Individually validated 

per study for terrain 

accuracy; not validated 

as part of this 

combined sequence 
3 BIM 

coordination, 

parametric 
families, 

scheduling, 

COBie 

handover; in 

parallel, 

external 

growth 
simulation 

for ecological 

indicators 

Autodesk 

Revit (BIM 

hub) plus 
Blender/The 

Grove 

(external, 

parallel) 

DTM from 

Stage 2; 

planting design; 
species/location 

data 

Coordinated 

BIM model; 

separately, 
ecological 

indicator 

dataset (LAI, 

LAD, 

biomass, 

carbon) 

IFC / COBie 

(Revit); 

proprietary 
Blender/Grove 

project files 

(external) 

Geometric and 

ecological 

datasets are not 
natively 

merged; 

species/location 

identifiers must 

be matched 

manually or via 

a defined key 

Luka & Guo 

(2021); 

Warpas et 
al. (2026); 

Chen et 

al. (2025) 

Each component 

individually reported; 

the parallel-and-
reconnect structure 

itself is this review’s 

proposal and is not 

reported as 

implemented in any 

single reviewed study 

4 Ecological 

performance 

simulation 

and feedback 

to design 

Simulation 

tools 

(SWMM, 

ENVI-met, 

Revit Insight) 

Ecological 

indicator 

dataset from 

Stage 3; 

stormwater and 

solar data 

Microclimate 

and 

stormwater 

performance 

data; revised 

planting 
parameters 

Tool-specific 

outputs, 

manually 

reintroduced 

to Revit 

parameters 

Feedback into 

Revit is manual 

in every 

reviewed 

source; no 

automated 
round-trip is 

reported 

Carvalho et 

al. (2020, 

2023); 

Hagras et 

al. (2025); 

Chen et 
al. (2025) 

Not validated as a 

feedback loop in any 

reviewed study 

 

Format conversion, coordinate-system alignment, object-identity persistence across tools, version 

control, and the licensing and skills implications of running four separate software environments are 

not resolved by any source reviewed here and are identified as open questions requiring dedicated 

empirical testing, ideally through a case study applying this workflow to a single, shared terrain, 

planting, hydrology, and ecological-performance dataset (see Section 5). 

 

5. Conclusion 

This review set out to assess, through structured literature synthesis of 29 peer-reviewed studies (18 

journal articles, 11 conference papers), the documented capacity of Autodesk Revit as a platform for 

landscape information modelling. In answer to RQ1, the reviewed literature documents Revit 

landscape functions at three levels: native (terrain via Toposolid, parametric hardscape and 

infrastructure families), extension- or add-in-based (Environment for Revit, Dynamo, custom 

families such as PlantingSMART), and external-workflow-dependent (Civil 3D for high-precision 

grading, and all reviewed ecological process modelling). In answer to RQ2, geometric and 

informational representation of terrain, hardscape, and infrastructure is well documented and reaches 

BIMForum LoD 300-400 in multiple independent studies, while vegetation is documented only at a 

static geometric level, with no reviewed study reporting Revit-based temporal representation beyond 

this review’s temporal LoD 1. In answer to RQ3, the ecological processes and indicators not 

documented as natively supported by Revit include dynamic growth simulation, root-system 

modelling, phenology, LAI, LAD, biomass, and carbon storage. In answer to RQ4, the literature 

reports GIS platforms, Civil 3D, Blender with The Grove, Houdini, ENVI-met, and SWMM as 

complementary tools used to extend Revit-based workflows toward these functions, though not as a 

single integrated pipeline in any reviewed study. In answer to RQ5, these findings point towards 

specific smart design policy needs: landscape-specific information-exchange standards, procurement 

requirements that specify structured ecological data delivery independent of authoring software, and 

https://smartdpj.com/sdp
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interoperability standards (including landscape-specific IFC extensions) that do not yet exist in a form 

the reviewed literature describes as mature. 

The review’s academic contribution is a structured, evidence-classified synthesis that brings 

fragmented single-study evidence about Revit’s landscape capability into one cross-study 

comparison; that separates geometric and documentation capacity from temporal and ecological 

intelligence using an explicit vocabulary; that clarifies the conceptual difference between building-

oriented Levels of Detail and the temporal information needs of living landscape systems; and that 

identifies, transparently, which findings are supported by multiple independent sources and which 

rest on a single study, most notably the ecological-indicator findings, which depend heavily on Chen 

et al. (2025) even after this revision’s efforts to broaden the synthesis (Section 3.5). This should be 

read as a boundary of the current evidence base, not a limitation specific to this review’s method. 

Within the boundaries of this review, the findings are strongest, and most consistent across 

independent sources, for Revit’s terrain, hardscape, and infrastructure documentation capacity, and 

weakest, resting on a smaller and less diverse evidence base, for ecological process modelling. The 

degree to which these findings transfer to other BIM authoring platforms cannot be established from 

this review, since the reviewed literature is substantially Revit-focused; the conceptual distinctions 

proposed here (the three-component ecological-intelligence spectrum, the separation of BIMForum, 

CityGML, and temporal LoD) are offered as transferable, but the specific capability findings in 

Section 3 are not. The major limitations of this review were the reliance on secondary and published 

material for software testing findings, a limited number of studies (for several of the findings, only 

one study was used) for findings on ecological-intelligence, and the lack of an inter-reviewer 

agreement calculation due to the fact that the screening and coding records were not retained by the 

reviewers. What this review has done so far is to establish a conceptually feasible hybrid workflow, 

which should be tested empirically in a future comparative case study to test the proposed workflow, 

using the same terrain, planting, hydrology and ecological-performance dataset, but on Revit and at 

least one other BIM or landscape platform. 
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