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Abstract: In an era of intense urban development and climate extremes, green infrastructure (GI) has
become crucial for creating sustainable, livable, and resilient cities. However, the efficacy of GI is
frequently undermined by haphazard implementation and resource misallocation that disregards
appropriate spatial scales. This study develops a geographic information system (GIS)-based critical
area detection model (CADM) to identify priority areas for the strategic placement of GI, incorporating
four main indices—spatial form, green cover, gray cover, and land use change—and utilizing the
digital elevation model (DEM), normalized difference vegetation index (NDVI), urban density index
(UDI), and up-to-date land use data. By employing the developed method, the study successfully
locates priority zones for GI implementation in Saitama City, Japan, effectively pinpointing areas
that require immediate attention. This approach not only guarantees efficient resource allocation
and maximizes the multifunctional benefits of GI but also highlights the importance of a flexible,
all-encompassing GI network to address urbanization and environmental challenges. The findings
offer policymakers a powerful tool with which to optimize GI placement, enhancing urban resilience
and supporting sustainable development.

Keywords: green infrastructure (GI) networking; strategic planning; urban resilience; geographic
information systems (GIS)

1. Introduction

Urban environs, characterized by their heterogeneity, are often subject to numerous
disturbances. Constant development pressure and intensive human activities, as well as the
impacts of climate extremes and associated damage, are the prominent disturbances [1–3].
The importance of mitigating the environmental consequences of urbanization is increasing
with the demand for livable, sustainable, and robust urban spaces [4,5]. This evolving demand
holds much promise for a positive attitude transformation towards the integration of natural
elements within urban landscapes [6,7]. In particular, the concept of “green infrastructure” (GI)
is gaining prominence in this realm, as seen by its increasing popularity in recent years [8,9].
The GI concept specifically attempts to address emerging urban challenges by advancing
environmental preservation, urban development, and disaster management towards seamless
and sustainable solutions [9,10]. Scholars argue that GI plays a crucial role in futuristic urban
development, attracting people through appropriate placemaking, ensuring potential catalysts
for businesses, and safeguarding environmental benefits [2,11]. In recent years, urban areas
worldwide have progressively acknowledged the implementation of GI as a strategic approach
to achieving innovative planning objectives [9,12].

At the same time, the haphazard implementation of GI comes with manifold issues
and lacks flexibility in addressing complex urban landscapes and requirements [5,7]. The
provision of GI facilitation in urban environments poses significant challenges due to the
trade-offs involved in relation to the high demand for urban utilities [13,14]. If you do
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not choose and place GI optimally, it might not work as well and might cost more. In
cities, space is limited, so finding the best places or arrangements for GI to make it work
better is important [15]. The majority of GI implementation failures stem from a lack of
comprehension of the various spatial scales, ranging from the elemental or microscale to
the macroscale, at which urban settings adopt GI [16–18].

Strategic integration and networking of the GI elements in the cityscape is necessary
to mitigate the debated disadvantages [16,19]. In order to successfully implement such
networks, it is crucial to examine the urban environment in a comprehensive manner [13,20,21].
Gaining a deep understanding of the patterns, drivers, and impacts of urbanization, as
well as the spatiotemporal changes in an urban landscape, is crucial. Such insights can
effectively inform the development and optimization of GI [22]. This understanding is vital
for recognizing regions that are experiencing substantial changes [16,23]. Urban planners can
pinpoint the areas that require immediate attention for GI implementation while balancing
urbanization with sustainability aspects through careful analysis of such trends [13,24,25]. This
will help combat the adverse impacts caused by rapidly ongoing spatial changes, including,
but not limited to, habitat fragmentation, depletion of green spaces, and heightened surface
runoff [13,26].

The main goal of GI should be to improve the characteristics of urban landscapes by
turning important spatial elements into multifunctional GI components and taking into
account the best spatial scale [5,27]. Because of this, it is important that when planning
and implementing GI for the future, the focus shifts to strategic GI networking across all
possible spatial scales, with the long-term health and resilience of urban landscapes being
the top priorities [1,28]. Spatially prioritizing GI implementation is often debated and seen
as highly complex [29,30]. Table 1 presents a detailed comparison of the commonly used
geographic information systems (GIS)-based methods for this purpose. By pointing out the
limitations of these current approaches, Table 1 serves as an important tool with which to
demonstrate the research gap that our study addresses.

The existing methods are better suited for GI placement on a micro-to-medium scale
in an urban fabric. The limitations of these existing approaches (Table 1) in GI networking
highlight the need for improved spatial prioritization techniques on a broader spatial
scale. At the overall cityscape or macroscale, it is essential to utilize a technique that
determines the specific areas where these micro- to medium-scale assessments should be
concentrated. This can ensure the logical positioning of GI in a comprehensive manner,
enabling a sophisticated network that is adaptable and affirmative in terms of resource
allocation and maximization of benefits.

In light of this context, we aim to address the following research question: How
can we evaluate the potential distribution of GI components in existing urban settings
to efficiently prioritize regions for future GI improvement and upkeep? Accordingly, the
primary objective of this study is to develop a method that can facilitate regional urban
planning with rational GI placement based on strategic GI networking. More specifi-
cally, we advance the current research on GI by developing an assessment method with
two key components:

(i) The assessment of the potential distribution of GI elements in the current
urban environment;

(ii) Identification of areas where future efforts should be focused to improve and/or
maintain urban GI assets.

The method being offered utilizes an evaluation framework, spatially presented as a
GIS model, which can serve as a foundation for developing models applicable to any given
urban landscape. It will serve as an initiation tool for policymakers aiming to utilize GI
networking to support resilient, sustainable, and futuristic urban planning.
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Table 1. A matrix comparing the current methods employed to allocate green infrastructure (GI) in a
spatial manner.

Method Description Limitations Reference

Urban Morphological
Analysis

Examines the configuration and
organization of urban areas to
pinpoint locations with potential for
implementing GI

May not encompass all ecological
functions; can be intricate to interpret [31]

Hotspot Analysis

Detects concentrations of elevated
values (such as pollution or
temperature) in order to identify
areas for targeted intervention

scale and resolution related
limitations of input data can restrict
the analysis, potentially causing the
oversight of broader patterns

[32]

Geospatial Suitability
Analysis

Utilizes spatial data layers to evaluate
and prioritize the appropriateness of
various sites

data-intensive and may requires
high-resolution data, which may not
be accessible for all regions

[33,34]

Network Analysis

Assesses the connectivity and
accessibility of green spaces in order
to identify any deficiencies in the
urban green network

Demands comprehensive data
regarding the distribution of green
spaces and urban infrastructure

[35]

Flood Risk Mapping

Utilizes hydrological and
topographical data to identify areas
prone to flooding and strategically
implements GI to mitigate flood risks

Mainly concentrated on the risk of
flooding; may not take into account
other environmental or social
requirements

[36,37]

Slope Analysis

Detects regions characterized by
significant inclines that could be
improved with erosion prevention
measures using GI

Restricted to topographical aspects;
may not take into account additional
factors such as land utilization

[38]

Land Use Change Detection

Utilizes temporal geographic
information system (GIS) data to
detect regions experiencing rapid
alterations in land use, which could
potentially be enhanced through the
implementation of GI

Depends on reliable and continuous
data; can be influenced by problems
with data accuracy

[39,40]

Habitat Suitability Index (HSI)

Utilizes GIS to assess the suitability of
habitats and determine the most
important locations for implementing
GI which promotes biodiversity

May vary depending on the species
and necessitates a substantial amount
of ecological data

[6,41]

2. Materials and Methods
2.1. The Research Concept

The development of this suggested evaluation framework relies on the hypothesis
that the strategic placement of GI affects its effectiveness [15,42]. This hypothesis is from
the theoretical standpoint of “the GI networking approach”, which is based on ecological
principles and systems thinking [19]. This approach views the urban landscape as an
interconnected web of natural and built components, where the health of one element
affects the overall well-being of the system [43,44]. Incorporating this theoretical approach
in the proposed method involved customizing “the critical area detection concept”. In
this theoretical framework, GIS technology plays a pivotal role in spatial modeling and
analysis [45]. Critical area detection using GIS technology is a framework based on spatial
data to identify and prioritize areas of significance or vulnerability within a given geo-
graphical region [46,47]. This theoretical perspective emphasizes the importance of using
GIS as a tool for informed decision-making, enabling policymakers, environmentalists, and
planners to prioritize resources and implement targeted interventions in areas identified as
critical [48].
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2.2. Study Area

We selected Saitama City, Japan, as the case study area (Figure 1). Currently,
1.3 million individuals inhabit the region, which spans 217.4 km2. During the Edo pe-
riod, this region served as a vital route connecting Edo and Kyoto, and it prospered as a
post town. Post towns were essential for the efficient transportation of mail and goods,
thus playing a crucial role in improving communication and trade networks throughout
Japan. These towns played a vital role in enabling transportation and communication
along significant routes. Currently, this area remains a crucial transportation hub for East
Japan, contributing to the rapid growth of urban development in recent times. Saitama
City actively protects and uses its vast farmlands, parks, and waterfront areas as landscape
resources, despite the strong pressure for rapid urbanization. Apart from conventional
paddy farming, the city is seeing the rise of several new green features, such as Sakura
tree lines along waterways and cutting-edge experimental fields like sunflower parks and
moringa plantations. Given the evident rapid urbanization of the region, it is crucial to
evaluate this city using the developed framework in order to prioritize critical regions for
further GI interventions.
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2.3. Methodology

To achieve the first objective, we used GIS to develop spatial models for four different
indices: spatial form, represented by a digital elevation model (DEM); green cover, mea-
sured by the normalized difference vegetation index (NDVI); gray cover, quantified by the
urban density index (UDI); and land use/land cover (LU/LC). Table 2 presents the perti-
nent concepts and variables associated with submodels. To achieve the second objective,
we developed a spatial model for detecting critical areas. The first step was reclassifying
the raster outputs of four submodels in GIS. Reclassifying is a versatile method that enables
analysts to tailor raster datasets to the specific needs of their analyses, making the data
more understandable and compatible for various applications [49]. Next, by incorporating
a composite distribution of these four submodels, we implemented a critical area detection
model (CADM) on a grid with a cell size of 1 km2. We then divided the city into priority
zones and identified the crucial regions that required GI networking improvements. We
conducted all analyses using the ArcGIS Pro 3.0.2 platform.
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Table 2. Description of variables and data sources of submodels.

Submodel Selection

Submodel 1: Digital Elevation Model (DEM)

Original purpose of the index

A DEM is a 3D representation of land surface
elevation used to determine terrain attributes
like elevation, slope, and aspect; it is widely used
in hydrologic and geologic analyses, hazard
monitoring, natural resources exploration, and
agricultural management for identifying
drainage basins and channel networks

[50,51]

Assigned purpose
DEMs are valuable tools for assessing and optimizing urban GI,
providing essential information about topography, water flow,
visibility, and the suitability of sites

Data source/Equation

Skinner, G.W.; Henderson, Mark; Berman, Lex, 2015, “Japan
Digital Elevation Model [DEM]”,
https://doi.org/10.7910/DVN/28762 (accessed on 23 July
2023), Harvard Dataverse, V1

Data Quality Cell size in decimal degrees is 0.010215556
(distributed WGS-84 version)

Submodel 2: Land use/land cover (LULC)

Original purpose of the index

LULC data, categorized by physical and
man-made features, is crucial for urban planning,
environmental monitoring, and natural
resource management

[52]

Assigned purpose

The environment is constantly influenced by multiple factors,
with cumulative effects accumulating over time; assessing the
impact of GI in urban planning requires consideration of both
ongoing and future effects.

Data source/Equation https://www.eorc.jaxa.jp/ALOS/en/dataset/lulc/lulc_v211
1_e.htm (accessed on 2 August 2023)

Data Quality Overall accuracy for classification categories is 88.85%, and
kappa coefficient 0.878

Submodel 3: Normalized Difference Vegetation Index (NDVI)

Original purpose of the index

NDVI is a widely used vegetation index in
remote sensing research for monitoring
vegetation, crop cover, drought, and agricultural
drought; it is calculated as a ratio between
measured canopy reflectance in the red and near
infrared bands. NDVI helps examine the
relationship between spectral variability and
vegetation growth rate, determining green
vegetation production and detecting
vegetation changes.

[53]

Assigned purpose NDVI assists in spatially assessing the distribution of green
elements within an urban landscape

Data source/Equation

Equation (1)
((NIR − R))/((NIR + R))

Near infrared (NIR) = Landsat 8–9; Band 5
Red (R) = Landsat 8–9; Band 4

Data Quality 30 m multispectral spatial resolutions

https://doi.org/10.7910/DVN/28762
https://www.eorc.jaxa.jp/ALOS/en/dataset/lulc/lulc_v2111_e.htm
https://www.eorc.jaxa.jp/ALOS/en/dataset/lulc/lulc_v2111_e.htm
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Table 2. Cont.

Submodel Selection

Submodel 4: Urban Density Index (UDI)

Original purpose of the index

The UDI measures the concentration of buildings
in urban areas, providing insights for sustainable
growth. Higher density indicates compact,
vertical urban forms, while lower density
suggests a spread-out development pattern.

[54]

Assigned purpose UDI helps to spatially evaluate the spatial distribution of gray
elements in an urban environment.

Data source/Equation

Equation (2)
((NIR − SWIR_1))/((NIR + SWIR_1))

NIR = Landsat 8–9; Band 5
Shortwave Infrared 1 (SWIR)_1 = Landsat 8–9; Band 6

Data Quality 30 m multispectral spatial resolutions

2.3.1. Preparation Steps of the CADM

This section provides an explanation of each submodel’s results, the reclassification
outputs, and the categorization of its criteria. We employed an analytic hierarchy process
(AHP) to assess the relative significance of each criterion considered in our research. We
initiated the process with a brainstorming session, guided by a comprehensive literature
review. During the session, we assessed each criterion and submodel by making pairwise
comparisons. This comparative analysis enabled us to assign scores that accurately repre-
sent their relative significance, with the goal of addressing the specific requirements and
difficulties associated with the placement of GI. We subsequently utilized the scores to
calculate normalized weights, enabling a systematic and unbiased approach to decision-
making. We assigned weights ranging from 1 to 10 to the class values to incorporate them
into our model, with a score of 10 indicating the highest level of importance for potential
GI elements. The scaling process was critical in determining the relative importance of the
attributes that have the greatest impact on GI implementation effectiveness. We allocated
an “effect weight” ranging from 0 to 100 to each submodel based on the purpose of the
submodel as specified in Table 2. In our analysis, the weighting system we use reflects the
relative importance of each GI characteristic. This approach ensures that the evaluation
and planning process prioritizes the most important elements and ensures that each sub-
model has a significant impact on the final result, reflecting its importance in achieving the
desired outcome.

The spatial form model (Aa, Table 3) defines the city as having a physical structure
consisting of lowlands and plateaus. These areas are mainly located at elevations below
20 m. Reclassifying the spatial form model (Ab, Table 3) reveals extensive areas suited for
riparian flood plains, depicted in shades of blue to purple.
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Table 3. Spatial form (DEM) submodel; outputs and reclassification.

Spatial Form (DEM) Influence Weight = 20/100

Submodel output

Aa
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Table 4. LU/LC submodel; outputs and reclassification.

Landuse/Land Cover (LU/LC) Influence Weight = 30/100

Submodel
output

Ba
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Upon the reclassification of the results derived from the computation of NDVI for the
summer of 2021 (Ca, Table 5), microscale green elements in the urban center become clear
(Cb, Table 5).
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Table 5. NDVI submodel; outputs and reclassification.

Normalized Difference Vegetation Index (NDVI) Influence Weight = 25/100

Submodel
output

(Summer 2021)

Ca
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The obtained UDI values indicate a significantly contrasting narrative (Da, Table 6). In
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Table 6. UDI submodel; outputs and reclassification.

Urban Density Index (UDI) Influence Weight = 25/100

Submodel
output

(Summer 2021)

Da
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Criteria
categorization

Class category Weight

1–6 10

7–10 9

11–16 5

17–20 1

2.3.2. Procedure of Priority Zonation

We established the zoning framework by quantifying the number of pixels displaying
GI priority characteristics (GIPC) within each designated cell, which led to the creation of
the CADM. The delineation of these zones depends on the proportion of GIPC coverage
within a specific cell. We organized the zoning in the following way: Zone 1 consists of
cells with more than 70% coverage of GIPCs (global Internet protocol circuits); Zone 2
consists of cells that have GIPC coverage ranging from 70% to 50%; Zone 3 consists of
cells with GIPC coverage ranging from 50% to 30%; Zone 4 consists of cells with GIPC
coverage ranging from 30% to 20%; Zone 5 consists of cells with GIPC coverage ranging
from 20% to 10%; and Zone 6 consists of cells with GIPC coverage below 10%. Studies in
urban ecology often discover threshold effects, which occur when certain levels of green
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cover significantly influence ecological and social outcomes [5,17]. We came up with the
GI prioritization thresholds in this study by looking at real-world studies that tested the
effectiveness of different levels of GI elements [55–57]. By setting these specific thresholds,
it was feasible to apply these findings in a practical and efficient manner within the GIS
framework. This step was crucial for integrating our zoning approach seamlessly with
standard urban development practices, making the thresholds both scientifically robust
and practically viable.

2.4. Conceptual Diagram

We have incorporated a conceptual diagram (Figure 2) of the overall methodology
to enhance the clarity and comprehension of our research design and the implemented
procedures. This diagram ensures that the methodology is transparent and comprehensible
by visually articulating the steps involved in our analysis. We aim for this study to be
replicable by any individual who has required skills in GIS analysis and expertise in this
particular field of research. If the individual in question has access to the same dataset and
analytical tools as those we have described and strictly follows the outlined protocols, they
should be able to replicate our analysis and achieve comparable results. This reproducibility
capacity highlights the robustness of our research and ensures that other experts in the
field can independently verify our findings.
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Figure 2. Procedure of deriving the critical area detection model (CADM).

3. Results

The CADM developed (Figure 3) assigns pixel values on a scale of 1 to 10. A rating
of 10 designates areas with potential GI priority zones, whereas a rating of 1 identifies GI
critical zones requiring interventions in GI multifunctionality for sustainable change.
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We distinguish between the terms “GI priority zones” and “GI critical zones”, each
representing different urban areas with specific needs and potential concerning GI. GI pri-
ority zones are defined as areas that already possess a higher level of available GI elements.
These zones are characterized by established green spaces that contribute significantly
to the urban ecosystem’s health and resilience. The management and protection of these
areas are crucial, as they often serve as vital hubs for biodiversity, recreational activities,
and environmental regulation within the urban landscape. The focus in these zones is on
maintaining and enhancing the quality and functionality of the existing GI elements to
ensure they continue to deliver their full range of ecosystem services. On the other hand,
we identify GI critical zones as areas that may have a lower level of existing GI elements,
indicating the need for significant interventions. The strategy for these areas involves inten-
sive GI enhancement and implementation efforts aimed at establishing new GI elements.
Additionally, networking GI is essential in these zones to create an interconnected system
that effectively contributes to urban sustainability and resilience.

The model has demonstrated notable efficiency in identifying and discerning two
outstanding GI priority zones (Figure 3), namely, the Arakawa River basin and the Minuma
Tambo region (the Japanese word “Tambo” refers to a paddy field area). Critically, it is
imperative to underscore that the collective spatial coverage of these two delineated zones
constitutes a mere 27% of the overall land area. The GI critical areas contain a substantial
73% of the landmass, which is an important finding. This highlights the necessity for an
increased focus on the comprehensive identification and assessment of GI-critical areas,
given their high percentage in the total land area. The GI priority zonation procedure
serves this particular purpose. Figure 4 displays the results of the GI priority zonation,
ranked from most important (1) to least important (6) for each of the GIPC threshold
percentages. This sorting clearly visualizes the potential distribution of GI networks in a
granular formation.
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The CADM in Figure 3 and the GI spatial distribution priority zonation in Figure 4
show a pattern that puts urban development ahead of green spaces in this important
urban landscape. The visual analysis suggests a notable imbalance, with built-up areas
and infrastructure exerting a prevalent effect, potentially overshadowing the existing
green spaces.

4. Discussion
4.1. GI Priority Zones and Prospects of Rational GI Placement

The identified zones show a gradient from green, symbolizing rural or natural areas,
to gray, indicative of urban landscapes. This concept mirrors the spatial fabric found in
specific regions. Figure 5 provides a visual representation with examples of urban cells
in each of the zones, elucidating their distinctive spatial characteristics. Zone 1, which
clearly represents the Arakawa River basin and Minuma Tambo regions, stands out as a
unique representation. These regions exhibit spatial clusters characterized by relatively
larger-scale GI elements, setting them apart from the more urbanized elements found in
other zones. Of particular note is the fact that the three zones with the lowest level of
GI priority (Zones 4–6) collectively cover 54% of the entire landscape. Notably, in these
zones, there is an observable trend of land fragmentation and the advancement of gray
development, indicating the highest GI critical level [11]. This trend underscores the urgent
need for strategic interventions to counteract the potential adverse effects of urbanization
on green spaces, ensuring a more balanced and sustainable green–gray continuum [58].
Land fragmentation is not only inherent in the GI critical zones; it is also emerging even in
the GI priority zones, as demonstrated by carefully examining the urban cells.
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4.2. Facilitation towards Promoting GI Adoption in Saitama City

The results of the CADM and Saitama City’s current landscape city planning policy
(Figure 6), particularly in the Arakawa River basin region, clearly demonstrate the impor-
tance of policy implementation in ensuring the smart and sustainable use of landscape
resources. In comparison, the high-priority zones of the CADM significantly overlap with
important areas such as the Arakawa River basin and Minuma Thambo. However, the
Minuma Tambo region is noticeably shrinking and fragmented, whereas critical areas
that require attention are expanding, signaling a concerning situation despite the provi-
sions available in the regulations. Therefore, the findings critically indicate the invaluable
presence of potential GI elements within Saitama City, which, however, are undergoing
discernible fragmentation. Given this observation, the city should strategically plan for
the re-establishment of lost spatial links [59,60]. This proactive approach aligns with a
comprehensive plan to intricately network the GI within the urban landscape, contributing
significantly to the enhancement of city development [3]. By prioritizing the restoration and
integration of these fragmented elements, the city can optimize its GI availability, fostering
environmental resilience, biodiversity, and overall sustainability [58]. Such a concerted
effort not only addresses the immediate challenges of fragmentation but also positions
Saitama City for a more holistic and harmonious urban development trajectory.

By looking at the differences in space between urban cells, this study proves its main
idea, showing that strategically placing GI has a big impact on how well it works. The
observed spatial patterns support the idea that a thoughtful placement of GI elements
is crucial for shaping the urban landscape. This confirmation highlights the need for
targeted interventions in specific zones to optimize the benefits of GI and promote overall
urban sustainability. The study’s findings highlight the importance of addressing spatial
dynamics between urban development and GI, which necessitates strategic interventions
to ensure harmonious coexistence in the urban fabric. The visual cues provided serve as
a guide for policymakers and planners, emphasizing the importance of integrating green
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elements effectively to balance and enhance urban environments while mitigating potential
adverse impacts of gray development.
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The CADM offers a more detailed and evidence-based method, precisely identifying
particular areas that demand immediate focus and efficient distribution of resources. Ac-
cordingly, the developed method ensures greater efficiency and effectiveness in regional
urban planning and resource allocation by simultaneously evaluating the existing distri-
bution of GI and identifying the areas that require immediate attention. Therefore, this
study’s methodology provides a robust and dependable response to the research ques-
tion, providing a useful tool with which urban planners and environmental managers can
improve the placement and maintenance of GI in urban settings. This also contributes
to the overarching objective of establishing urban environments that are more sustain-
able, resilient, and livable. By incorporating CADM into regional urban planning, the
efficiency of GI network implementation can be reinforced by giving priority to crucial
areas, where specific or targeted analysis can be further conducted based on zonal char-
acteristics. Specific zone-based execution of detail-oriented models can be facilitated as
the medium to micro level urban scales. This involves aspects such as the integration of a
co-benefits assessment framework, focusing on ecosystem services, etc. [60], through both
scientific and spatially operational approaches. This, in turn, will maximize the returns of
GI-multifunctionality-based co-benefits on the critical and priority sequence. Therefore, the
aim of the next phase of this research is to systematically integrate functional characteristics
into the prioritization framework. This integration will address urban fabrics from medium
to micro scales in the prioritized zones. By doing so, we aim to contribute to a more holistic
and effective approach to GI planning in urban settings.
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5. Conclusions

The method presented in this paper holds promise for establishing and monitoring
a GI network within the macro scale cityscape, which can facilitate a robust and compre-
hensive approach to prioritizing GI implementation in an urban environment. This study
highlights the importance of strategically incorporating GI into regional urban planning.
The developed method is crucial as it helps to maximize resource allocation and ensure that
GI is implemented in the areas where it is most needed. Through a macro-scale analysis, this
approach allows for a thorough grasp of urban landscapes, making it easier to implement
specific interventions at smaller spatial scales. This is essential for addressing the negative
impacts of fast urbanization and strengthening urban resilience. However, it is important
to note that there are potential limitations. These include the study’s dependence on the
quality of available spatial data and the fact that future/proposed urban developments
or environmental changes are not incorporated. Despite these potential limitations, the
application of this method to Saitama City, Japan, showcases its practicality by pinpoint-
ing high-priority areas like the Arakawa River basin and Minuma Tambo region, while
delineating critical areas which require immediate attention. This approach emphasizes
the importance of having interconnected GI networks that can adjust to the ever-changing
urban environment. By focusing on these important areas, urban planners and policy
makers can create specific strategies that maximize the multifunctionality GI, supporting
sustainable urban development.
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