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Abstract 
Outdoor activities play a vital role in sustainable development, significantly enhancing quality of life and social well-being and 
fostering a healthy urban environment. This paper applies a Geographic Information System-based Multi-Criteria Decision 
Analysis GIS-MCDA framework to identify a suitable location for outdoor activities in Riyadh that promote a healthier urban 
environment. Five criteria related to aesthetic quality, equitable accessibility, environmental protection, functional integration, 
and urban resilience were identified and converted into influence factors. Simultaneously, residents' priorities were gathered 
through a structured questionnaire, while experts' judgment was obtained via Delphi rounds to integrate experts' and residents' 
priorities together. Moreover, GIS is used to model the suitability of locations for outdoor recreation. The results indicate that 
the absolute scenario assigns the highest priorities to aesthetic quality, followed by urban resilience, environmental mitigation, 
functional integration, and equitable accessibility. The suitability map reveals that highly suitable areas that balance all criteria 
are primarily located around built-up areas that provide suitable terrains, high accessibility, environment buffer zones, 
opportunity or untapped assets, and secure and resilient zones. The finding highlights the potential of GIS-MCDA as a spatial 
decision support tool for urban and recreational planning. 
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INTRODUCTION  
Outdoor spaces are fundamental components of urban infrastructure that contribute to a healthy urban 
environment, reducing the incidence of chronic diseases, promoting physical activity, strengthening mental and 
physical health, supporting social cohesion, and improving quality of life. However, supplying sufficient outdoor 
space becomes increasingly challenging due to rapid urban expansion and fragmented development patterns. 
Insufficient and disproportionate distribution of these areas leads to spatial gaps between districts, which restrict 
access to safe and health-promoting environments and increase health inequality. Consequently, integrating urban 
well-being considerations into urban planning has become essential for promoting healthy and resilient 
communities. (Brunyé et al., 2018; Marchment & Gill, 2022; Rebecchi et al., 2025). 
From urban perspectives, the efficiency of outdoor spaces is influenced by location and the surrounding context. 
Selecting appropriate locations for outdoor activities is essential to ensuring equitable access to safe recreational 
environments, reducing human exposure to environmental hazards, and improving connectivity to urban 
infrastructure. (Lopez-Haro et al., 2024; Wolch et al., 2014). In addition to preventing chronic diseases such as 
obesity and diabetes, these areas act as a therapeutic landscape that supports mental well-being. Neuroscientific 
studies indicate that exposure to open spaces and natural features can regulate neurotransmitters such as 
dopamine and oxytocin while reducing cortisol levels. (Gascon et al., 2015; Hunter et al., 2019; Organization, 
2019; Tost et al., 2019).  
Geographic Information Systems GIS enables the systematic integration of urban well-being parameters in 
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recreation planning by prioritizing locations that meet defined standards. Additionally, leveraging spatial decision-
making tools minimizes risks associated with pollution, noise exposure, traffic, and land use conflicts. (Malczewski, 
2006; Wolch et al., 2014).  
Selecting suitable outdoor spaces without a clear approach leads to critical environmental issues, degradation of 
natural resources, and unsustainable land-use transformation. In this context, geographic information system-
based multi-criteria decision analysis GIS-MCDA becomes an effective technique to evaluate potential sites based 
on a range of environmental, social, and economic criteria to select sustainable locations. Furthermore, integrating 
the Analytic Hierarchy Process AHP with GIS supports decision makers to systematically derive criteria weights, 
thereby reducing bias and increasing the objectivity of the analysis, which is aligned with the local context.  
(Alyousef et al., 2022; Bahadori et al., 2022; Malczewski, 2006). 
Public participation in urban planning is essential to achieving social acceptance and long-term sustainability, as 
it allows the integration of users' needs into the site selection process. (Geertman & Stillwell, 2004). Rikalovic et 
al. (2014) indicate that GIS-MCDM has advanced into an effective framework for integrating users' priorities into 
decision input. This mixed method engages groups in defining, prioritizing, and evaluating criteria, while a public 
participatory geographic information system PPGIS involves public participation in spatial data production. Each 
approach aims to transform subjective assessments into quantitative values that integrate into suitability models, 
to ensure that the results are socially acceptable, responsive to the community's needs, and consistent with 
environmental, social, and economic considerations. 
The current limitations of suitability applications underscore the need for a comprehensive approach that 
specifically addresses healthy urban environments. Therefore, this study utilizes a GIS-MCDA framework in 
Riyadh to identify suitable locations for outdoor activities that enhance urban well-being and improve quality of 
life. This paper adds to the existing literature by integrating spatial analysis with the priorities of residents and 
expert opinions, thereby enhancing the reliability of the suitability assessment. The proposed framework acts as a 
practical planning tool designed to promote urban well-being and optimize the distribution of outdoor recreation 
spaces in rapidly growing cities.
Materials and Methods 
Study Area 
Riyadh is the capital city of Saudi Arabia. It is located on Najd Plateau at an elevation of approximately 600 meters 
above sea level. The coordinates are between 24°18′ N and 25°11′ N latitudes, and 46°15′ E to 47°19′ E longitudes. 
(Alghamdi et al., 2021). The Plateau gradual decrease in elevation from 609 meters in the west to 600 meters in 
the east. (Alqurashi et al., 2016). Riyadh has experienced significant urban growth as the administrative, 
commercial, and cultural center of the Kingdom of Saudi Arabia, which has affected land use patterns. Rahman, 
(2016) notes that various case studies monitoring land cover changes have observed a substantial increase in built-
up areas within the city's urban growth boundary. Figure 1 below illustrates the area of the case study. 
Data acquisition 
The spatial dataset sourced from the Ministry of Municipalities and Housing encompasses land use, land covers, 
primary and secondary road networks, and district administrative boundaries. The digital elevation model (DEM) 
was acquired from the United States Geological Survey website (USGS). All geospatial analysis performed using 
ArcGIS Pro 3.1.0 software. 
 
 
 
 
 
 
Figure 1 Overview of the baseline map in Riyadh, Saudi Arabia
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Figure 2 Overview of the baseline map in Riyadh, Saudi Arabia

GIS–MCDA Framework  
The framework of the current study flowchart is designed in four phases, as illustrated in Figure 2. In initial phase, 
a comprehensive literature review is conducted to identify suitability criteria, which validated by experts to ensure 
local context consistency. In second phase, spatial data is collected to develop a base map that reflects existing 
conditions. This involves creating factor maps for each criterion, which serve as input for suitability modelling.

Figure 3 Research plan. 
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In the third phase, a questionnaire is developed to assess residents' priorities for each criterion, using a five-point 
Likert scale. (Joshi et al., 2015). Additionally, expert scenarios generated via the Delphi method to align expert 
judgment with the resident perspective. The relative weight of criteria is determined by the Analytic Hierarchy 
Process (AHP) and Weighted Linear Combination (WLC) technique by Saaty, (1990). A plausibility check is 
performed to identify the best scenario that aligns with residents' priorities. (Rabe et al., 2018).  
In the fourth step, integrated weight values Rw are calculated by merging experts' and residents' inputs using the 
following equation: 
 

𝑅𝑤 =  
∑(𝑊𝑠+𝑊𝑒)

𝑁𝑠
  (1) 

 
Where Ws represents the weight values derived from residents' priorities, We represent the weight values derived 
from expert judgments, and Ns signifies the number of classification groups. 
Suitability modeling for outdoor recreation is executed within GIS by overlaying suitability maps. The final output 
is categorized into five suitability classes: unsuitable, low, medium, high, and absolute suitability.

RESULTS 
Thematic Criteria for Outdoor Recreation Suitability 
A set of criteria has been identified to incorporate urban well-being aspects into suitable mapping for outdoor 
activities. These criteria are synthesized based on a systematic literature review, the existing condition of the study 
area, and expert consultation. The selected criteria include (1) aesthetic quality, related to preserving the natural 
landform through landscape while minimizing development costs, expressed by the distance from slopes; (2) 
Equitable accessibility, which ensures effective connectivity by the distance from the transportation network; (3) 
Environmental Mitigation aims at minimizing exposure to noise and pollutants by maintaining a buffer zone from 
adjacent districts; (4) Functional integration associated with optimal allocation regarding existing and potential 
resources; and (5) Urban resilience is defined by the distances from natural and industrial hazard areas, including 
industrial zones, landfills, and flood-prone areas, while repurposing open spaces for risk reduction (Dhami, 2013; 
Tims, 2009; Türk, 2009). 
Integrating topographical features in landscape planning is pivotal for the success of a recreation facility. Sites with 
gentle slopes are preferred to avoid soil erosion and decrease construction costs, as natural landscapes improve 
aesthetic perception and psychological well-being. (Mundher et al., 2022; Yen et al., 2021). Relating to equitable 
accessibility, proximity to transport networks is important, where a 3-kilometer threshold is recommended to 
increase user access and promote equitable service delivery (Giles-Corti et al., 2013; Willoughby, 2005; Yan et al., 
2024). Conversely, the proximity of outdoor activities to residential areas and other urban functions can have 
negative environmental consequences. (Lofti & Koohsari, 2009; Nappi et al., 2019; Utami Dewi et al., 2023). 
Outdoor activities require careful consideration in terms of functional integration, which requires buffer zones 
between proposed and existing recreation to decrease negative impacts such as noise and congestion, while 
allocating outdoor areas within vacant assets that provide recreational opportunities (Eagles et al., 2002; Goines 
& Hagler, 2007; Gospodini, 2006). Moreover, the brown field and vacant facilities provide opportunities through 
transforming into open spaces and recreational areas, which contribute to the rehabilitation of the urban fabric 
and improvement of health quality (De Sousa, 2003). To increase the resilience of cities, protect public health, 
and ensure potential risks to sustainable infrastructure, outdoor areas should have a safety distance of at least 500 
meters from dangerous areas such as industrial areas, sewage treatment plants, airports, and flood-prone areas 
(Cutter et al., 2010; UNISDR, 2015). Conversely, the literature underscores that proactive interaction with 
natural environments promotes psychological well-being and superior quality of life; outdoor activities must be 
positioned to existing open spaces for urban resilience and enhancing community adaptive capacity and social-
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ecological health. (Bratman et al., 2019). Table 1 presents the criteria along with their respective levels of 
importance, where one indicates unsuitability and five indicates absolute suitability.
 
Table 1 Statement of suitability criteria, factors, classes, and preference values
 

 
Geospatial Criteria Mapping and Normalization  
Thematic maps generated to visualize the factors influencing the selection of suitable locations for outdoor areas 
in Riyadh. maps developed using the Euclidean distance tool to quantify spatial proximity, alongside the Reclassify 
tool to categorize criteria into distinct suitability values. Figure 3a illustrates the digital elevation model DEM and 
corresponding slope map, while Figure 3b presents the suitability classification based on slope gradients. The 
results indicate that the steep slopes and valley streams in the western part of the city are characterized as unsuitable 
to moderate suitability. Conversely, the most suitable areas for outdoor activities are those with a gentle slope or 
less than 12 degrees, which are extensively distributed across the city.

Preference value Classes Factors Criteria 
(> 45°) 
(30°–45°) 
(20°–30°) 
(12°–20°) 
(< 12°) 

1 
2 
3 
4 
5 

Distance to Slope Area Aesthetic quality 

(> 15 km) 
(10-15 km) 
(6-10 km) 
(3-6 km) 
(<3 km) 

1 
2 
3 
4 
5 

Distance to transport networks Equitable accessibility 

(< 0.50 km) 
(> 10 km) 
(7-10 km) 
(3-7 km) 
(0.50 - 3 km) 

1 
2 
3 
4 
5 

Distance to Build-up Area Environmental Mitigation 

(< 3 km) 
(> 12 km) 
(9-12 km) 
(6-9 km) 
(3-6 km) 

1 
2 
3 
4 
5 

Distance to the existing recreation area 
Functional integration 

(>3 km) 
(<3 km) 

1 
5 

Distance to potential resources 

(< 0.5 km) 
(> 0.5 km) 

1 
5 

Distance to hazard area 

Urban resilience 
(< 0.5 km) 
(> 10 km) 
(5-10 km) 
(2-5 km) 
(0.5-2 km) 

1 
2 
3 
4 
5 

Distance to valleys streams 
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Figure 4 (a) Digital elevation model; (b) Distance to slope area.

Transportation facilities are essential to providing access to various urban infrastructures, especially outdoor 
spaces. In Riyadh, the road network is classified into highways, arterial roads, secondary roads, and local roads, 
supplemented by a public transportation system comprising the metro, bus, and railway networks. Figure 4a. 
illustrate transportation networks. Figure 4b reveals that outdoor sites located within 3 kilometers of 
transportation facilities are considered suitable sites for easy access to users. 
 

Figure 5 (a) Transportation facilities map; (b) Distance to transportation networks.  

The proximity of recreational services to built-up areas, including residential districts, causes environmental issues, 
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noise, and pollution. Therefore, create a buffer zone between outdoor activities and built-up areas to mitigate 
adverse environmental impacts, enhance the quality of life, and maintain residents' access to these facilities. This 
spatial benefit is maximized when facilities are situated within 0.5 kilometers of built-up areas to ensure rapid 
emergency access to healthcare; the suitability gradually decreases as the distance increases, becoming statistically 
negligible beyond seven kilometers. Figure 5a shows existing built-up areas, while Figure 5b presents the 
corresponding recreational suitability map.

Figure 6 (a) Built-up areas map; (b) Distance to built-up areas

The proximity to existing recreational sites exacerbates functional conflicts and potential congestion issues, 
particularly in Riyadh, where there is a heavy dependency on private vehicles. Therefore, it is recommended to 
create a buffer zone of approximately three kilometers between recreation sites. This buffer zone ensures 
integration between accessibility and tranquil surroundings while providing sufficient spatial separation to 
minimize noise and functional overlap caused by traffic-related activities. Figure 6a illustrates the spatial 
distribution of potential and existing resources, while Figure 6b shows the suitability map relative to existing 
facilities.  
Leveraging vacant assets is essential for expanding recreational opportunities in Riyadh. Therefore, proposed 
recreational sites should be allocated near vacant assets, ideally within a three-kilometer radius, to achieve an 
effective integration between accessibility and efficient resource management. Figure 6c illustrates the suitability 
classification for recreation assets.
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Figure 7. (a) Existing and potential resources; (b) Distance to existing recreation maps; (c) Distance to potential 
resources.

Figure 7a below illustrates the spatial distribution of natural and industrial hazard areas in Riyadh city. Figure 7b 
shows the valley streams characterized by high flood risk, particularly in the western parts of the city. The suitability 
analysis shows the necessity of making a buffer zone of 0.5 kilometers from flood-prone areas when allocating 
outdoor areas. However, areas located between 0.5 and 2 kilometers from valley streams are considered viable 
outdoor activities and promote public health through integration with open space. Regarding the proximity to 
industrial hazardous sources, including airports, water treatment plants, industrial zones, and landfills, Figure 7c 
below illustrates that increasing the distance beyond 0.5 kilometers threshold significantly improves the suitability 
of proposed sites and safeguards public health.
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Figure 8 (a) Hazard area map; (b) Distance to valley streams; (c) Distance to hazard area.

Priority assessment from residents' perspectivs 
Public participation aimed to reflect the suitability priorities of community through the criteria assessment. data 

collected via a questionnaire distributed to representative random sample. This sampling method  enhancing 
generalizability of the results. (Taherdoost, 2016). The sample size reached 397 respondents, to evaluate the 
questionnaire's reliability, the Cronbach's alpha coefficient  calculated, yielding a value of 0.72 this value indicates 
a satisfactory degree of consistency and reliability (Taber, 2018). Participants evaluate the priority of each criterion 
using a five-point Likert scale, ranging from "Not a priority" to "Absolute priority." (Joshi et al., 2015).  
The criteria were evaluated based on the functional dimensions as follows: (1) Aesthetic quality —using 
topographical features and patterns to enhance the visual quality of a site; (2) Equitable accessibility  —improving 
easy access by locating outdoor areas near transportation  networks; (3) Functional integration —identifying and 
effectively repurposing vacant assets for; (4) Environmental Mitigation —maintaining sufficient distance to isolate 
built-up areas from negative externalities such as noise and pollution; and (5) Urban resilience —ensuring safety 
and enhancing healthier urban environmental by mitigate exposure to natural and industrial hazards while 
optimizing open spaces. After collecting the responses, the relative weight of each criterion calculated using the 
following equation, which converts the mean ratings into standardized weights: 

𝑤𝑠 =
𝑥̅𝑖

∑ 𝑥̅𝑖
𝑛
𝒾=1

  (2) 

Where Ws refers to the relative weight of the criteria, 𝑥̅𝑖   represent the mean responses for the criterion, 
∑ 𝑥̅𝑖

𝑛
𝒾=1   signifies the total mean of all criteria.  The results summarized in Table 2 delineate the priority value 

from the residents' perspective.  

Table 2 Residents priorities values
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Priority assessment from Expert's perspectivs 
A concurrent assessment conducted by five local experts from government entities responsible for urban planning 
and land allocation to confirm that the assessments reflect a comprehensive understanding of the local context 
and regulatory frameworks. The Analytic Hierarchy Process (AHP) is based on the pairwise comparison used to 
drive relative weights for each criterion.  
To ensure perspective compatibility, the session began with brief notes explaining the five criteria using the same 
definitions and concepts presented to the residents. which allows experts to make their pairwise comparison on 
residents reasoning. The Delphi technique employed over multiple rounds to maximize consensus and provide 
feedback to each expert for evaluation refinement. Table 3 summarizes the scenarios derived from the expert 
evaluations. While Table 4 presents the correlation values with the residents' assessment, the fifth scenario 
exhibited the highest correlation with residents' priorities, while the consistency ratio (CR) of AHP matrix was 
0.01, which is well below the maximum acceptable value of 0.10 threshold (Saaty, 2013) 
Table 3 Six scenarios from experts by pairwise comparison and the analytical hierarchy process AHP 
 

Factors 
 Expert's scenarios 

 
Scenario 
1 

Scenario 
2 

Scenario 
3 

Scenario 
4 

Scenario 
5 

Scenario 
6 

Distance from slope 

e1 0.20 0.32 0.53 0.33 0.28 0.22 
e2 0.20 0.32 0.13 0.17 0.28 0.22 
e3 0.20 0.16 0.13 0.17 0.28 0.22 
e4 0.20 0.11 0.13 0.17 0.09 0.22 
e5 0.20 0.11 0.07 0.17 0.07 0.11 

Distance from existing and potential 
recreational resources 

e1 0.33 0.25 0.46 0.29 0.33 0.20 
e2 0.17 0.25 0.23 0.29 0.22 0.20 
e3 0.17 0.25 0.15 0.14 0.22 0.20 
e4 0.17 0.13 0.08 0.14 0.11 0.20 
e5 0.17 0.13 0.08 0.14 0.11 0.20 

Distance from Built-up Area 

e1 0.33 0.33 0.54 0.20 0.26 0.22 
e2 0.17 0.17 0.22 0.20 0.26 0.22 
e3 0.17 0.17 0.11 0.20 0.26 0.22 
e4 0.17 0.17 0.11 0.20 0.13 0.22 
e5 0.17 0.17 0.02 0.20 0.09 0.11 

Distance to hazard area and open 
spaces 

e1 0.25 0.38 0.51 0.25 0.26 0.22 
e2 0.25 0.25 0.17 0.25 0.26 0.22 
e3 0.25 0.13 0.13 0.13 0.26 0.22 
e4 0.13 0.13 0.10 0.25 0.13 0.22 
e5 0.13 0.13 0.09 0.13 0.09 0.11 

Distance from transportation facilities e1 0.20 0.38 0.51 0.22 0.33 0.25 

Criteria Factors Mean 
Preference 
weights 

Aesthetic quality Distance from slope 3.92 21.2% 
Equitable accessibility Distance from transportation facilities 3.55 19.4% 

Environmental Mitigation 
Distance from existing and potential recreational 

resources 
3.67 19.9% 

Functional integration Distance from Built-up Area 3.66 19.8% 
Urban resilience Distance to hazard area and open spaces 3.65 19.8% 
Total 18.45 100% 



International Journal of Environmental Sciences  
ISSN: 2229-7359 
Vol. 12 No. 1, 2026 
https://theaspd.com/index.php 
 

344 

 

e2 0.20 0.25 0.17 0.22 0.25 0.25 
e3 0.20 0.13 0.17 0.22 0.25 0.25 
e4 0.20 0.13 0.09 0.22 0.08 0.13 
e5 0.20 0.13 0.06 0.11 0.08 0.13 

 
Table 4 Spearman rho correlation of expert scenarios with residents' priorities 

 
Collaborative values from Residents and Experts perspectives 
The results presented in Table 5 show final priority values for suitable outdoor locations. Aesthetic quality, 
associated with the integration of terrain and natural features, emerged primarily, which reflects a common 
recognition of aesthetics as a key component of a recreation experience. Urban resilience ranked secondly, 
highlighting the imperative of avoiding natural and industrial hazard areas while optimizing public health through 
allocating outdoor areas in proximity to open areas. Environmental Mitigation occupied the third rank, 
emphasizing the significance of buffer zones in segregating outdoor activities from built-up areas to minimize 
potential environmental impacts such as noise and pollution. The fourth priority is Functional integration and 
resource optimization, which focuses on equitable distribution and investing vacant assets for enhancing 
opportunities. Finally, equitable accessibility receives the lowest ranking, with a concentration on the proximity 
of recreational sites to transportation networks. 
 
Table 5 Final preferences of residents and experts

Criteria Factors Priorities values 
Aesthetic quality Distance from slope 25.15% 
Equitable accessibility   Distance from transportation facilities 14.10% 
Environmental mitigation  Distance from existing and potential recreational resources 15.45% 
Functional integration   Distance from Buildup Area 22.65% 
Urban resilience  Distance to hazard area and open spaces 22.65% 
Total 100 %  

Suitability Modeling of Recreation Outdoor Areas 
To generate the suitability map, the integrated weights are reflected using the Model Builder tool in ArcGIS Pro. 
The resulting map was classified into five ordinal categories: unsuitable, low suitability, medium suitability, high 
suitability, and absolute suitability. Figure 8 illustrates the distribution of suitability classes across the city. Areas 
that are unsuitable and have low suitability are primarily concentrated in the city’s suburbs and along valley 
streams, typically characterized by high natural hazards and constraining accessibility. In contrast, medium 
suitability areas are dispersed throughout built-up areas. High and absolute suitability area distributed around 
built-up areas that are easily accessible and provide environmental protection and opportunities. Table 6 below 
illustrates the suitability categories and the calculated areas for each category.

 Scenarios 
Factors 

Spearman's Rho 
F1 F2 F3 F4 F5 E

xperts' scen
arios 

Scenario 1 0.26 0.17 0.17 0.20 0.20 0.00 
Scenario 2 0.13 0.25 0.17 0.33 0.13 0.80 
Scenario 3 0.50 0.08 0.10 0.14 0.18 -0.22 
Scenario 4 0.26 0.20 0.23 0.17 0.15 0.22 
Scenario 5 0.25 0.11 0.25 0.29 0.09 0.91 
Scenario 6 0.22 0.22 0.20 0.22 0.13 0.75 

 Participant's scenario 0.20 0.20 0.20 0.21 0.19 - 
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Figure 9 Final suitability map of the outdoor area. 

Table 5 Calculating suitability areas in Riyadh city. 

Classes Area (km²) % 

Unsuitable Area 117 1.97 
Low suitability 1025 17.16 

Medium suitability 2039 34.13 
High suitability 1366 22.86 

Absolute suitability 1426 23.88 

 
These results demonstrate the capabilities of Geographic Information Systems based on Multi-Criteria Decision 
Analysis GIS-MCDM to generate spatial alternatives. The application of recreational suitability analysis is 
represented by the following formula: 
 

∑ 𝑆 =  ∑(𝐶𝒾 .  𝑊𝒾)

𝑛

𝒾=1

 

Where ∑ 𝑆 represents a composite suitability score. 𝐶𝒾 denote the criteria values, and  𝑊𝒾 Significantly, the 
weighted average of expert and residents' priorities. The aggregate raster values are normalized to a range between 
0 and 1.  
 
DISCUSSION 
This paper aims to implement GIS-MCDA framework in Riyadh to identify a suitable location for outdoor 
activities that enhance urban well-being and quality of life. The results demonstrate the effectiveness of framework 
in identifying suitable locations for outdoor areas, prioritizing aesthetic quality, equitable accessibility, 
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environmental mitigation, functional integration, and urban resilience, which reflects awareness among 
participants of the health consequences associated with pollution, traffic congestion, and land use conflicts. This 
trend confirms that recreational planning acts as a proactive intervention, reducing exposure to environmental 
risks and promoting health equity. Significantly, this approach involves expert backgrounds and local experience, 
which bridges sustainable planning with healthy urban environment goals that appeared particularly in areas 
surrounding the built-up area in Riyadh city. 
Many studies used geographic information systems based on multi-criteria decision analysis GIS-MCDA to identify 
optimal locations for green and outdoor spaces using different spatial criteria. For example, Bakolo et al. (2024) 
adopted a technical approach that relies on the environmental and physical parameters of small cities, while Li et 
al. (2022) used GIS-based Fuzzy Analytical Hierarchy Process (F-AHP) primarily on expert assessment. In contrast, 
Zhao & Gong, (2024) emphasized social and spatial justice through indicators of accessibility and service coverage. 
Furthermore,  Rabe et al., (2018) demonstrated that incorporating user preferences significantly enhances the 
credibility and robustness of expert-driven models.  
Despite advancing studies, urban well-being aspects are often integrated indirectly into overall criteria. 
Additionally, participation mechanisms tend to fragment, relying on either experts or residents without a 
systematically integrated framework. This study addressed this gap by adopting a participatory health-oriented 
approach that explicitly integrated resident experience with expert knowledge. This dual source reduces the bias 
associated with a single  engagement model. The inclusion of esthetic quality, equitable accessibility, 
environmental mitigation, functional integration, and urban resilience as core criteria expands previous models 
to encompass multiple dimensions of health, including environmental exposure and psychological well-being. 
The current paper encounters methodological constraints, the most prominent being the reliance on the integrity 
and accuracy of spatial data, in addition to the challenges associated with the diversity in professional background 
among experts when determining the criteria. However, involving the residents in assessing the priority of the 
criteria contributed to mitigating these limitations and enhancing the reliability of the results. 
The results confirm that the proposed GIS-MCDA framework provides an effective tool in rapidly growing cities, 
by providing accurate suitability maps aligned with healthy urban environmental and spatial equity objectives. 
Therefore, decision-makers and planners can leverage the current model to address spatial gaps, direct 
investments, enhance urban sustainability, and improve residents' health. 
 
CONCLUSIONS 
The study developed a GIS-MCDA framework to identify suitable locations for outdoor recreation in Riyadh. The 
model integrated spatial data, experts' judgment, and residents' preferences to produce a suitable map supporting 
urban planning decisions. The results highlight several absolutely suitable zones that support outdoor recreational 
activities and improve urban livability.  The proposed framework provides a practical decision – support tool for 
planners seeking to allocate recreational spaces in rapidly growing cities. Future research integrates additional 
environmental and social indicators that apply the framework to another urban context 
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