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Abstract
Nowadays, citizens, city managers, and civic decision-
makers face environmental and urban infrastructure
challenges as a serious issue. Environmental challenges are
one of the topics that have been studied for a long time in
various scientific fields, including landscape architecture.
This is a review article aimed at informing about the latest
research developments and an in-depth and structured
review of studies conducted since 2005. In this regard, this
study extracted the most important environmental
challenges, approaches, solutions, and analytical tools
presented in the studies by referring to and searching for
valid scientific databases, and then categorizing and
analyzing them based on the content and importance of the
subject. The results indicated that different studies had
adopted different approaches while pursuing the same
goals. They also complemented or critiqued each other and,
at the same time, overlapped. Recent studies have led to
holistic approaches, analytical tools, and modern modeling,
including artificial intelligence, machine learning, big data,
etc., with a more rigorous scientific basis in the field of data
mining and analysis. However, internal studies have mainly
focused on introducing and identifying some of the
proposed approaches. A review of the literature showed the
inefficiency of traditional and existing tools in solving
environmental crises due to the large volume of data as a
result of the increased complexity of effective parameters in
urban planning and the common areas of architecture,
landscape, and urban planning. It was also found that the
use of digital tools and algorithmic processes can help
landscape architects to develop holistic models in solving
environmental crises and sustainable development.

Keywords: Landscape Architecture, Data Mining,
Algorithmic Thinking, Digital Landscape, Environmental
Crisis

Problem statement
The rapid growth of urban communities and the uncontrolled

increase of urban settlements depend on the destruction,
damage, or destruction of environmental potentials and the
nature of the bedrock. This challenge can be met wisely through
a correct and systematic understanding of both the concept and
function of the environment, as a natural and pre-defined

natural system, and the city as a man-made, consumer, and bed-
dependent system. Urban and environmental problems can be 
solved, and multiple natural and human systems and processes 
can be mixed and optimized by understanding the deep 
relationship between this artificial phenomenon (i.e., the city) 
and the natural bed (i.e., the environment) (Masnavi, 2011: 
60-63). The environment is the natural world and a place for 
human, animal, and plant life, which in principle satisfies natural 
needs for the continued survival of all living things. 
Nevertheless, cities have developed merely as a place for human 
growth and development and survival. A city is a place where 
humans take precedence over other beings in terms of satisfying 
wants and needs.

This leads to numerous environmental changes and 
challenges in the natural and man-made environment. Wider 
and deeper problems are expected due to climate change and 
global warming. Landscape architecture is one of the most 
important sciences that examines environmental challenges and 
their consequences. 

It is an interdisciplinary science that comprehensively 
examines all aspects of environmental issues and offers a 
range of solutions to environmental crises. Accordingly, 
landscape architecture studies have focused on various 
issues in recent years in global forums. 

These include energy, the phenomenon of heat islands 
in metropolises, climate change, the environment and 
natural-human disasters, and the post-disaster landscape, 
applications of digital sciences, including bigotry and artificial 
intelligence in optimal landscape-environment design, 
ecological-industrial-productive urban landscape design with 
an approach Economics-landscape, food landscapes, urban 
green infrastructure, etc. 

This study first categorizes the research conducted on the 
role of landscape architecture in the occurrence of 
environmental crises and how it deals with environmental 
crises. The future perspective of this research topic was 
reviewed, and the existing solutions and methods were 
evaluated and compared. 

In this regard, the authors adopted an analytical-critical 
perspective on the approaches and solutions proposed. 

They thus provided a new interpretation to provide a 
comprehensive solution to urban environmental crises.
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Methodology
This is a review article, and the authors searched the

resources of the subject area through a process according to
Figure 1 and then categorized them based on internal content.

Figure 1: Methodology

Due to the rapid production and leap of science in various
fields and the existence of extensive Internet and digital
networks, such studies can help increase the knowledge and
understanding of leading researchers in the field of study, the
latest achievements and thematic developments, major gaps in
studies, current topics in thematic areas and theories that
determine the future direction of research. So, first we went to
reputable sites like Science Direct and Scopus. Then, various
articles and books published from 2005 to 2020 were thoroughly
studied by searching for the term "Landscape architecture and
environmental crises". The dissertations of prestigious
universities and related conferences were also reviewed. Finally,
the most important environmental crises, approaches, and
perspectives of landscape architecture studies were extracted
using keywords (Table 1).

Environmental crisis Approaches Keywords

Climate change and
landscape impact

Energy, heat islands,
and urban heating

Air pollution and urban
structures

Loss of non-renewable
resources and
increased greenhouse
gas emissions

Reduction of water
resources and its
impact on urban green
spaces

Natural disasters
(floods, earthquakes,
fires, etc.)

Ecosystem-based
approaches to
adaptation (preventive-
evaluative) with climate
change

Approaches based on
sustainable landscape
architecture

Ecological design
approaches
(preventive-evaluative)
using quantitative
approaches (simulation
software) artificial
intelligence in data
analysis

Evaluative approaches
using models and
numerical simulations

Approaches based on
the role of landscape in
the adaptation of cities
to climate change (with
an emphasis on the
role of green
infrastructure:
enhanced green cover
including parks, green
alleys, yards, green
roofs, green walls,
green terraces, and
how they are
distributed throughout
the city)

Long-standing coping
strategies and
mechanisms provide
knowledge and
experience from
communities that have

Climate change

Adaptation

Global Warming

Green City, Eco-City

Renewable Energy

Resilience

Sustainability

Transformative

Vulnerability

Learning cities

Urban Heat Island

Heat waves

Ecological design

landscape urbanism

Sustainable nature-
based solutions

to adapt to specific
hazards or climatic
conditions to help
communities with
similar conditions in the
future.

Landscape urban
planning approach

Applying Indigenous
and Traditional
Knowledge and
Methods of Adapting to
Climate Change -
Principles of
Landscape
Sustainability Extracted
from Traditional Cities

Table 1: The most important environmental crises studied in
landscape architecture, approaches, and keywords in articles
and books.

Study of environmental crises studied in
landscape architecture

Planet Earth is experiencing a so-called environmental crisis,
characterized by three main themes (Filiz, elik., 2013):

• Rapid population growth and related economic activities
• Non-renewable and renewable resources are lost
• Extensive and severe damage to ecosystems and biodiversity.

This study examines the various solutions and approaches to
solving environmental crises based on the above three. Finally,
the final summary was made, and the future direction of the
research was explained by addressing the gaps in the studies.
Figure 2 shows the number of repetitions and the importance of
crises in studies. Accordingly, the authors have examined them
in research. It should be noted that the proposed approaches to
crisis resolution overlap in terms of concepts and tools, which
will be emphasized below.

Figure 2: Environmental crises, in order of frequency in
landscape research

Architects-Landscapes Approaches to Climate
Change

According to studies, most recent studies of landscape
architecture in the face of environmental crises have been
conducted on climate change and energy. Few studies have been
devoted to this subject in different landscape ecological
approaches. The most important institutions in the world active
in the field of landscape, which have addressed the issue of
climate and energy are:
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• United Nations: The Intergovernmental Panel on Climate
Change (IPCC) is the United Nations body for assessing the
science related to climate change

• International Working Group on Climate Change (IFLA)
Working Group on the Publication of the Global Compact for a
Changing World and its ratification by IFLA regions, including
the Middle East

• United Nations Framework Convention on Climate Change
(UNFCCC)

• The United Nations Educational, Scientific and Cultural
Organization (UNESCO): Many of the UNESCO-designated sites
also play a role in providing mitigation strategies, including the
promotion of green economies and the sustainable use of
renewable energy sources.

• The American Society of Landscape Architects (ASLA)
• Iranian Association of Green Space and Landscape Specialists

under the title of "Climate Change Working Group" (since
2017) in cooperation with the IFLA Climate Change Working
Group to promote the field and landscape profession and its
training in the country as an effective area to reduce emissions
and deal with consequences Climate change and showing the
need to develop professional approaches in the field of the
landscape to achieve the goals of mitigating the effects of
climate change and sustainable and resilient design.

Climate change has many implications in several cities, and
approaches have been proposed to address this environmental
challenge (Figure 2).

Figure 3: Consequences of climate change in cities, Source:
Authors

One consequence is the heat island. The proposed landscape-
architectural solutions to improve the thermal performance of
urban environments have been studied in recent years as an
attempt to reduce the effects of the urban heat island. The main
strategies are to increase the area under urban cultivation and
green cover, increase urban albo and energy efficiency, use the

temperature level model (Gill, 2006), living walls, and vertical 
green system (Castro-Gomes & Manso, 2014). The thermal 
environment of the building is regulated by the roof and the 
vertical green space, which covers the building as the outermost 
layer. To understand the energy-efficient design and thermal 
performance of rooftop green space, vertical green wall thermal 
performance studies have been limited to experimental studies 
and numerical simulations using the Energy Plus simulator 
program. The role played by the "material" parameter in the 
simulation of the vertical green system, and the evaluation and 
simulation of systems developed in green wall technology have 
been studied to evaluate the thermal performance (Lin Bau, Liu, 
Li, 2017). In this regard, DeVon Beck and Osmer (2010) 
addressed the energy distributed in landscape architecture and 
the environment by taking a critical approach. This study states 
that many governments and organizations around the world 
have provided a variety of incentives, including political, social, 
and economic incentives, for the new distributed renewable 
energy generation (DREG). Forecasts indicate significant growth 
in DREG facilities, including wind, biogas, etc., in the coming 
years. Under the new definition, DREG tools will first be placed 
in built-in environments close to consumers. Although these 
tools are typically designed and programmed by landscape 
architects, no research related to the "new DRE" is currently 
explicitly published in the Journal of Landscape Architecture. 
Out of more than 40 journals as major journals of landscape 
architecture (Erickson, 2009), only one type of energy has been 
studied for indigenous environments, namely "DREG LARR" 
(Devine-Wright, 2005; Peel & Loyd, 2007; Peterson, 2006), with 
an emphasis on the role of landscape architects in future DREG 
research. In their research, Lenzholzer and Brown (2013) 
propose a responsive climate landscape design. While 
emphasizing renewable energy sources, they see it as a way to 
reduce urban heat, increase thermal comfort, and reduce the 
effects of greenhouse gases.

In the study of landscape architecture and environment, 
another consequence of climate change is air pollution in urban 
spaces. According to studies in South Korea, there is a close link 
between urban structures and air pollution, with the former 
being the main source of the latter while facilitating human 
activities and interaction. Significant challenges may arise for the 
investigation of underlying mechanisms due to the lack of a 
generally accepted model. This gap encourages the analysis of 
the relationships between urban structures and the emissions of 
four air pollutants, including nitrogen oxides, sulfur oxides, 
carbon dioxide, and carbon monoxide. This research pioneered 
the analysis of exploratory data to determine the spatial, global, 
and local dependence of air pollutants. For this purpose, 
Bayesian spatial regression models (a model of artificial 
intelligence) were used to explain and investigate the spatial 
relationship and correlation between each of the air pollutants 
and urban structure variables. 

The results showed a significant positive relationship 
between most variables and air pollutants in the range of 0-1, 
indicating no corresponding negative effect of variables on 
air pollution due to urbanization. Findings indicate that the 
government should consider the degree to which urban 
structures and air pollutants are correlated by
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region based on achieving sustainable development (Meen,
Jaewoo, Sunghwan, 2019).

The role of ecosystem services in resolving
environmental crises

One of the relatively new global approaches to resolving
environmental crises caused by climate change is sustainability-
focused ecosystem services valuation (ESV). In an article entitled
"Urban ESV as a tool for planning more sustainable cities,"
Masnavi (X) introduced and explained this approach. He has
considered it as a new and effective approach in making the best
decisions of urban policymakers in the direction of sustainable
urban planning (Masnavi and Dabiri, 2017). The term
"ecosystem services" has many meanings. The UN Millennium
Ecosystem Assessment has defined "ecosystem services" as "the
benefits of human ecosystems" (UNEP, 2005: 55). The Economics
of Ecosystems and Biodiversity (TEEB) Initiative defines
"ecosystem services" as "the direct and indirect participation of
ecosystems in human well-being" (TEEB, 2010). Today, a large
percentage of the world's population lives in cities and
urbanization as a "widespread unplanned experience in
landscape change" (Cohen, 2006) is a general trend that is
expected to continue around the world at least until the middle
of the century (UN Habitat, 2006).

Evaluating ecosystem services can help land-use planners to
manage urban areas more comprehensively. Therefore, a more
accurate estimate of the current and future effects of urban
development on human health requires a better understanding
of the relationship between urbanization processes, socio-
economic factors, and ecosystem functions, or ecosystem
services (Bastian et al., 2012). Ecosystem services, on the other
hand, have been almost neglected in the economy, leading to
several consequences, including environmental degradation,
biodiversity loss, and climate change (Grimm et al., 2008).
Researchers discuss the disproportionate environmental and
transboundary effects of cities on ecosystems at the local,
regional, and transregional scales. These are often assessed
using the concept of "ecological footprint" (Folke et al., 1997) or
the framework ecology of cities (Jansson, 2013). Such
approaches confirm the widespread dependence of cities on
inland and transboundary environments. Pollution and
disturbance created in these ecosystems have significant direct
effects on the health of urban communities (WHO, 2014). In the
EU, strategies based on urban ecosystems (with an emphasis on
the latest environmental policies) and their processes are often
based on the concept of "green infrastructure" (GI, EC, 2013, EU,
2015) and, more recently, "nature-based solutions" (EC, 2015).
There is a close relationship between the two, and green
infrastructure is a successfully tested tool to provide social,
economic, and ecological benefits through the use of nature-
based solutions, in line with the EU Green Infrastructure
Strategy. Supposedly, green infrastructure is based on the
principle that any enjoyment of nature by human society is
consciously integrated through spatial planning and urban
development (EC, 2013: 2 & Section 1.3.2). Ecosystem service
studies have grown significantly since the influential works of de
Groot (1992), Daily (1997), and Costanza (1997). The concept

was introduced to the areas beyond planning and policy-making
through the Millennium Ecosystem Assessment (MA), TEEB, and
the Intergovernmental Panel on Biodiversity and Ecosystem
Services (See http://www.ipbes.net) IPBES ().

Regarding ecosystem service classification systems, the
Common International Classification of Ecosystem Services
initiative program can be mentioned (See http://cices.eu) CICES
(). Ecosystem services are generally classified into four main
groups: provisioning services, regulating services, cultural
services, and supporting or habitat services (MEA2005; TEEB,
2010; MEA, 2005). Among them, regulating the services
ecosystem plays the biggest role in reducing the effects of
climate change.

In recent studies, the Ecosystems Knowledge Network (EKN)
has introduced the ARIES (Artificial Intelligence for Ecosystem
Services) and introduced it as a common network software
technology used to evaluate and value ecosystem services
rapidly. Presenting a set of models that support science-based
decision-making, a version of which was released in 2018 (2019
Ecosystems Knowledge Network). Moreover, in their paper,
Willcock et al. (X) argue that data-driven DDM (modeling) is
enhanced by recent developments in machine learning, which
allow AI to infer the behavior of an ecosystem by calculating and
discovering correlation relationships between variables
observed in its behavior. They assist stakeholders in decision-
making by analyzing and predicting the flow of these systems. As
a result, data modeling plays an important role in modeling
ecosystem services and interdisciplinary models in the
development of comprehensive solutions for complex socio-
environmental issues (Willcock et al., 2018). Studies have shown
that different landscape approaches complement each other in
solving environmental crises while tending to upgrade their
study tools to analyze and evaluate data toward modeling data
using new tools such as AI, machine learning, and big data.

The term "big data approach," often used in the discussion of
spatial environmental data analysis, etc., was first used
academically by Diebold (2000) to facilitate statistical
predictions. Recent research has provided a structural approach
to integrating big data and machine learning techniques at the
specific agent level (Royds, 2016). An example of the use of big
data is described in a study by Kavak et al. (X), which simulates
urban dynamics tagged by millions of Twitter social media
messages. Assessing the appropriateness of data, comparing it
with other approaches, standardizing data collection, and
providing all of these features in near real-time require further
research (Kavak, Padilla, J. Lynch, Diallo.2018). However, more
comprehensive and scientific models can be presented in the
field of urban landscape design and planning by using this
approach due to the use of data science and its systematic view.

Design-based approaches and environmental crises
Researchers such as Filiz believe that environmental crises are

a design crisis in many ways and suggest an ecological landscape
design approach. Design as a joint has integrated three
components in recent years, namely ecology, sustainability and
design, as different fields (Filiz, 2013). Emerging urban
environments, as the bedrock of complex economic, political,
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social, and cultural relationships, require a wide and complex
range of approaches, perspectives, and solutions to meet
today's conditions and the consequences of continuing the
development process. "Landscape-oriented urban planning" and
"urban ecology (the product of knowledge-based research)" are
among the holistic approaches proposed in this regard. In some
sources, the term "landscape urbanization" has been considered
as a branch of urban ecology, which deals with abandoned
industrial spaces (Shane, 2003 in Donadieu, 2006: 37; Tratsela et
al., 2012).

Urban ecology, as a nascent child of ecology, introduces the
concept of "urban landscape ecology," for which there is still no
single definition, given the future of humankind and the growing
urbanization (Masnavi and Dabiri, 2015). Since the mid-1990s,
"landscape architecture" and "urban ecology" have emerged as
two ideas with concepts and themes of urban design and
planning in the 21st century. As a leading researcher in these
fields, Wu (2007, 2013, 2014) proposes these two concepts, like
the scientific basis for landscape planning, management,
conservation, and development. In his view, humanity is highly
dependent on cities, and landscape ecology will inevitably have
a predominantly urban future. He believed that cities should be
built in a sustainable way to meet the great challenge of
modernity, namely, sustainability, facilitated by landscape
ecology, by providing many solutions. Therefore, urban
landscape ecology can be identified as part of landscape
ecology. The emerging theory of "landscape-oriented urbanism"
confirms the emergence of a pervasive desire to create a
crossroads between ecology, planning, and landscape
architecture in the context of contemporary urbanism. The basic
assumption in landscape design is that "landscape" should be
the main pillar and infrastructure in urban design. In traditional
urban planning, green spaces were reduced to areas left over
from the development process or as a decorative part.

In contrast, natural and cultural processes assist designers in
organizing the urban form through landscape-oriented urban
planning. "Landscape urbanism" is somehow invented by
Charles Waldheim (2006). In the 1980s, Waldheim linked MC
Harg's ecological approach to James Corner 's urban design
perspective. MC Harg (1969)'s many findings regarding regional
planning have been the cornerstone of landscape-oriented
urban planning. His approaches have brought people closer to
nature (Steiner, 2011). Natural urban and human systems create
an active synthesis in this process by interacting with and
interacting with each other. Landscape urbanism adds in-depth
socio-economic data to this stream and rearranges MC Harg's
original approach.

Urban landscape ecology was formed in the early 2000s,
linking spatio-temporal patterns with ecological processes. Since
the release of MEA in 2005, ecosystem services and their
relationship to human health have become the mainstream of
ecology. This trend has been accompanied by the rapid
development of sustainability knowledge focused on a dynamic
relationship between nature and society. As a result, a fledgling
but powerful research landscape in the field of urban landscape
ecology is now focused on urban sustainability. This emerging
approach to urban sustainability integrates the diverse

perspectives of urban ecology, whose scientific core develops on
the structure, function, and services of the urban landscape. As
a result of urban ecological studies, this approach emerged as an
area that emphasizes an interdisciplinary approach to identifying
drivers, patterns, processes, and outcomes related to urban
landscapes. In Advances in Urban Ecology, Alberti introduces the
recognition of the process of urban development in a complex
interaction between ecological and human processes as one of
the most important challenges facing social scientists and
natural scientists. Thus, landscape urbanism necessarily goes
beyond modern urbanism because it faces problems beyond the
urban form and focuses on more complex issues. It is multi-
layered urban planning with multiple scales, including socio-
cultural, political-economic, infrastructural, and ecological
conditions, as tangible and interdependent layers. In the
dynamic context of today's metropolis, the landscape is a
composite layered phenomenon beyond a two-dimensional
plane. If the set of analyzes of the site and the context is beyond
the surface of the earth and includes the socio-cultural and
political-economic aspects of the landscape, a new typology of
infrastructure emerges.

Post-traumatic landscape approaches
Natural disasters, including floods, earthquakes, etc., are

other environmental crises that have received less attention
despite their importance in studies. Due to its multidimensional
nature, landscape architecture plays a key role in dealing with
the consequences of natural disasters, the reconstruction of
settlements, and infrastructure, as well as a deep understanding
of the causes of any catastrophe (2019 Bowling). Frequent
landscape architects, including Mazereeuw (2011), Mitani et al.
(2011), the National Research Council and the National Academy
of Environmental Design (2010), have examined and presented
the potentials of landscape architecture in the face of natural
disasters. The Tohoku Geographical Society published tsunami
damage assessment and reconstruction planning, including GIS
mapping, at Onagawa Harbor (Ikoda, 2011; Mimura et al., 2011;
Kyoto University, 2012). The American Society of Civil Engineers
(ASCE) (2011) examined rapid team identification in the
Minamisanriku region. Due to the possibility of natural disasters
in Iran, this issue should be addressed in landscape studies.

In his study entitled "Post-Traumatic Perspective," Bowring
(2019) presents various methods in response to earthquakes
that occurred in Christchurch, New Zealand. The role of
"landscape architecture responsiveness to the post-disaster
environment" is presented in ways such as "design and
construction of temporary parks" on the demolished site,
"development plans," "careful study of cohesive layers of
hydrology, geology and built form." These have been done to
answer the questions, "Why do disasters occur?" And "prevent
the return of such an event" to rebuild the central city.

James et al. (X) introduce the following basic measures for
dealing with natural disasters in post-traumatic situations,
namely, "characterizing the characteristics of injury patterns,
identifying opportunities, and a quick visual review of the site"
(James l, Wescoat, JR, Kanda. Shun, 2016). These methods use
other equipment instead of survey techniques and follow
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"emergency shelter planning methods." Copley (X) also
addressed the issue of urban flexibility and resiliency in natural
disasters, emphasizing people-related infrastructure systems
and climate change.

From Chapman's point of view, environmental problems
caused by urbanization have their roots in both ecological and
urban planning (Chapman, 2007). This has led to the formation
of common research areas in these two areas of knowledge.
One of these fields of research is the resiliency of the urban
system. Resiliency thinking is defined in various ways, with
multiple conceptual circles formed from it. However, there is no
comprehensive agreement on this issue. Alberti et al. (X) have
defined resiliency as the degree to which any system can absorb
risks and reorganize itself, which has been widely referred to.
Accordingly, resiliency is a combination of "disorder absorption
and equilibrium," "reorganization," and "increasing learning
capacity and adaptation" (Alberti et al., 2003). In its latest
definition presented in recent research, urban resiliency refers
to the ability of an urban system and all of its constituent
ecological-social and technical-social networks at the temporal
and spatial scales, which attempt to maintain desirable functions
or return to them promptly when confronted with the disorder.
The adaptive system changes rapidly and changes due to the
resiliency feature if the system limits its capacity to adapt to
current or future changes (Meerow, Newell, & Stults, 2016). In-
depth studies should be conducted to achieve this degree of
adaptability and design measurable models should be designed
for cities and predict their behavior; a point also made in the
ecosystem services approach. The important point is how to use
environmental data and data mining to provide models
responsive to environmental changes and crises, which requires
further research.

Due to the breadth of the topic, other notable studies in the
field of landscape-environmental architecture are presented
with more references in Table 3.

N Title Resear
cher

Overall
focus

Method
ology

Results Year

1 Landsc
ape
archite
cture
and
postmo
dern
reconst
ruction

Bowrin
g

Preven
tion or
reducti
on of
accide
nts by
speciali
sts

Importa
nt
intellect
ual-
critical
explora
tions -
survey
method
s

How to
deal
with
natural
highs
and
environ
mental
catastr
ophes
through
design
and
plannin
g
studies
in
landsc
ape
archite
cture

2019

2 Landsc
ape
archite
cture
and air

Meen
et al

The
spatial
relation
ship
betwee
n urban

Bayesi
an
spatial
regress
ion
models

To
achiev
e
sustain
able
develo

2019

pollutio
n

structur
es and
air
pollutio
n in
Korea

(a type
of
artificial
intellige
nce)

pment,
the
degree
of
urban
structur
es and
air
polluta
nts
must
be
consid
ered by
region.

3 Environ
mental
perspe
ctives
and
policies

Swaffie
ld

Landsc
ape
assess
ment in
the
environ
mental
policy
cycle in
New
Zealan
d

Descrip
tive
analysi
s

Provide
models
to
protect
the
environ
ment
against
environ
mental
crises

2019

4 The
relation
ship
betwee
n
renewa
ble
energy
and
ecosyst
em
service
s for
landsc
ape
design
and
plannin
g

Picch Ecosys
tem
service
s and
the use
of the
particip
atory
design
in
landsc
ape
design
to use
renewa
ble
energy

Analyti
cal

Knowle
dge
related
to
sustain
able
energy
transfer
procee
ds with
a
special
focus
on
approa
ches
and
method
s
based
on
ecosyst
em
service
s

2019

5 Maintai
ning
the
stability
and
resilien
cy of
urban
areas

Ndubisi Provide
conser
vation-
based
ecologi
cal
ethics
for the
balanc
e of
human
use
and
environ
mental
concer
ns, as
well as
a set of
intertwi
ned
principl
es to
facilitat
e
meanin
gful
dialogu

Qualita
tive

Provide
principl
es for
creatin
g and
maintai
ning
sustain
able
urban
sites:
Accept
ecologi
cal
regiona
lism for
context
,
spatial
scale,
and
interve
ntion
infrastr
uctures
.
Suppor
t for

2017
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e to
addres
s these
issues.

resilien
t
thinkin
g and
action;
Protecti
on and
strengt
hening
of
ecosyst
em
service
s;
Engag
e in
adaptiv
e and
regene
rative
method
s.
Implem
ent
perfor
mance-
based
thinkin
g and
action;
Commi
tment
to the
constru
ction
and
develo
pment
of
nested
interve
ntion
interve
ntions
as well
as the
adoptio
n of
social
measur
es ---
support
,
activitie
s,
learnin
g and
training
. As a
result,
the
effectiv
eness
of
these
principl
es in
growth
manag
ement
in the
perspe
ctive of
cities is
due to
their
ever-
increas
ing

6 Holism:
A
model

Roos Restor
ative
ecolog

Analyti
cal-

The
proces
s of

2017

langua
ge for
revivin
g the
ecologi
cal
landsc
ape

y and
the
langua
ge of
the
ecologi
cal
model
of
revival-
systemi
c
thinkin
g

descrip
tive

self-
organiz
ation in
nature
is
system
-
produci
ng,
regene
rative,
and
adaptiv
e
technol
ogy.
Environ
mental
revitaliz
ation
and,
more
general
ly, the
design
are
expres
sed
through
the
rapidly
evolvin
g
science
of
model
langua
ge
theory.
In the
field of
living
system
s,
environ
mental
design
science
has
defined
"restor
ative
ecolog
y" as
"knowl
edge-
making
life,"
where
natural
proces
ses
support
the
evoluti
on of
resilien
cy and
design
narrativ
e. This
new
model
is
stimula
ting the
discour
se of
archite
cture
and
landsc
ape
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archite
cture to
serious
ly
consid
er new
design
solutio
ns and
feature
s,
includin
g a
model
langua
ge-
based
approa
ch. It
include
s
morpho
genetic
sequen
ces,
urban
ecolog
y, self-
organiz
ation,
product
ion
codes,
biophili
a,
integrat
ed
design
and
regene
rative-
adaptat
ion, the
beginni
ng of a
new
era in
design

7 Resilie
ncy: An
explora
tory
look at
post-
accide
nt
plannin
g and
design

Chuxi Resilie
ncy
solutio
ns for
crisis-
ridden
rural
settlem
ents
caused
by
floods,
fires,
earthqu
akes

Providi
ng a
flexible
village
constru
ction
model
from
four
aspect
s:
constru
ction
engine
ering,
ecologi
cal
cycle,
safety
and
social
control

Adjust
the
layout
of
buildin
gs and
materia
ls,
ponds,
drains,
ground
water
pumps,
and
other
fire
protecti
on
equipm
ent to
combat
fires,
drain
natural
rivers,
and
build
networ
ks to
reduce
the risk
of
floodin
g and

2017

landslid
es;
Econo
mic

8 Therm
al
perfor
mance
of the
green
wall
system
and
their
numeri
cal
simulati
on

Lin et Investi
gation
of the
functio
n of
green
walls in
the
thermal
perfor
mance
of
urban
spaces

Quantit
ative-
simulati
on

Evaluat
ing the
thermal
perfor
mance
of a
vertical
green
system
under
subtrop
ical
climate
s is the
model
of the
thermal
behavi
or of a
vertical
green
system
with
PlusEn
ergy.

2017

9 Landsc
ape
archite
cture
and
visual
analysi
s of the
post-
accide
nt site

James
et al

Rapid
visual
analysi
s of the
site for
post-
disaste
r
landsc
ape
plannin
g:
expand
ing the
scope
of
choice
in a
tsunam
i-
affecte
d city in
Japan

Mappin
g
Method
s -
Predicti
ng
Tempor
ary
Settlem
ents in
Landsc
ape
Design
- Quick
Visual
Analysi
s of the
Site

2016

10 Landsc
ape
and
environ
mental
design

Zeuner
t

Landsc
ape
archite
cture
and
environ
mental
sustain
ability:
creatin
g
positive
change
through
design

Analyti
cal-
descrip
tive

Site
analysi
s and
visual
method
s in a
pilot
study
seekin
g to
identify
potenti
al sites
of new
commu
nity
centers
in a
devast
ated
city

2016

11 Waal et
al.

Renew
able
energie
s and
regiona
l

Experi
mental
approa
ch

Proposi
ng new
landsc
ape
design
method

2015
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landsc
ape
design

s to
deal
with
environ
mental
harass
ment
such
as
floods
and
earthqu
akes
while
respon
ding to
socio-
econo
mic
issues

12 Combi
ning
Renew
able
Energy
Scienc
e in
Region
al
Landsc
ape
Design:
The
Results
of a
Compe
tition in
the
Netherl
ands

Festus Establi
shing
interrel
ationsh
ips
betwee
n
landsc
ape
plannin
g and
sustain
able
develo
pment

Using
descrip
tive-
analytic
al
method

-
Provide
site
analysi
s
method
s

2014

13 Key
points
in
landsc
ape
plannin
g in the
field of
environ
mental
sustain
ability

Filiz Relatio
nship
betwee
n
ecologi
cal
landsc
ape
design
and
environ
mental
crises

Descrip
tive-
analytic
al

Introdu
cing
topics
that
underli
e
sustain
able
landsc
ape
design
thinkin
g and
approa
ches.

2013

14 Ecologi
cal
landsc
ape
design

Devon Energy
and
space,
sustain
able
environ
ments

simulati
on

Demon
strate
the
potenti
al of
landsc
ape
archite
cture
for
multidi
mensio
nal
sustain
ability

2010

15 Landsc
ape
and
energy

Devon Design
of
distribu
ted
renewa
ble
energie
s in
man-

Critical
approa
ch

Each
section
of the
book is
an
index
of a
key
theme

2010

made
environ
ments

of
multidi
mensio
nal
sustain
able
landsc
ape
archite
cture:
ecolog
y,
pollutio
n,
infrastr
ucture,
food,
art and
aesthet
ics,
social
sustain
ability,
cogniti
on of
style,
and
perfor
mance.

16 Univers
ity
Ph.D.
Thesis
(Manch
ester)

Climate
change
and
urban
green
spaces
(urban
green
space
is a
solutio
n to
regulat
e urban
temper
ature)

Four
main
strategi
es
have
been
consid
ered
for the
transfer
of
energy
from
renewa
ble
energy
science
:
reducin
g
energy
deman
d,
diversif
ying
energy
supply,
reducin
g fossil
fuel
emissio
ns, and
paying
attentio
n to the
compo
nents
of the
energy
system
.

2006

17 Distribu
ted
Renew
able
Energy
and
Landsc
ape
Archite
cture:
A

Milani
Nia

Repres
entatio
n of the
Persian
garden
in
vertical
garden
s and
roof

Simulat
ion of
optimal
models
for
urban
green
infrastr
ucture

- There
is a
signific
ant gap
betwee
n
theory
and
practic
e.

2012
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Critical
Look

garden
s

Table 3: The most important environmental-landscape
architecture studies with different approaches, Source: Authors.

Conclusion
A review of numerous studies clarifies two important issues.

The first is to prioritize climate change in landscape /
architectural approaches to address environmental challenges
and create optimal conditions in cities and to use new digital,
analytical, computational tools in the proposed solutions to
provide patterns of production/distribution of energy resources
in cities, sustainable development, and the way models are
evaluated. The method of data collection and analysis can be
considered in the conducted researches. These studies have
taken different approaches, mostly holistic, with close and
parallel goals, and have taken steps to complement each other
through further research. This is necessary due to the nature of
dealing with environmental crises because these crises have
different parameters and dimensions, which cannot be solved
using local solutions and approaches due to their increasing
complexity. Comparison of domestic and foreign studies showed
that most of the studies conducted in Iran are often qualitative,
and computational models are ignored in urban studies in
various areas of environmental crisis with many differences in
the nature of research.

On the other hand, although landscape architecture is
interdisciplinary, other sciences have played a minor role in
landscape research studies. Approaches such as landscape
urbanism can be considered as thinking and acting of a range of
different disciplines, including architecture, urban planning,
graphic design, urban geography, urban hydrology, urban
forestry, engineering disciplines, including computers, and so on.
This represents an interdisciplinary or multidisciplinary approach
to problem-solving, as one of the most important features of
this approach, which is considered one of the needs of current
architectural and landscape studies in solving environmental and
urban problems. Recent studies have increasingly focused on the
use of new tools and digital technologies in the fields of
architecture, urban planning, and landscape studies. The use of
big data, artificial intelligence, neural networks, and algorithmic
thinking in the analysis of urban structure and data has yielded
comprehensive results. By simulating environmental data, more
sophisticated solutions can be proposed. Most importantly, it
enables designers to predict future urban behaviors. The
methodologies presented in this paper suggest that landscape
architecture seeks Klinger analytical tools in resolving
environmental crises by adopting Klinger approaches, a state-of-
the-art tool is emerging.

Notably, as a system, the city needs to take a holistic approach
to its design, development, and modification. Based on the
experiences of other countries, new digital tools can be
considered as effective solutions in this field and the realization
of comprehensive urban green management. However, a very
important issue in this solution is the process of data collection
or, in other words, data mining, which is almost ignored and

requires further study. As studies tend to adopt the new
approaches proposed in this field and the results obtained from
them, perspectives will be produced that will challenge current
knowledge and science and redefine the concept of "nature"
inherent in collective perception. Since landscape architecture is
located in Iran, in its infancy, the issues and theories raised as
well as the use of their applications and global experiences
require more in-depth studies. Due to the increasing complexity
of parameters affecting the planning of cities and common areas
of architecture, landscape, and urban planning, traditional tools
in developing countries (including Iran) cannot meet the need
for large volumes of data in different typologies, which will
weaken the database. For integrated urban management. Today,
algorithmic tools can create an intelligent platform for managing
urban information and planning based on data diversity in a
large format as metadata with diverse and targeted strategies.
This tool can be used by a set of data with small solutions and
overlap in large infrastructure for metropolitan management. On
the other hand, the field of study of "landscape architecture and
its relationship with environmental crises" is broad. The
categorization of approaches and solutions allows researchers to
create an appropriate classification to provide scientific and
practical steps in solving various environmental crises
simultaneously with other parts of the world.
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