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Abstract 

Urban heat exposure and biodiversity decline are frequently addressed through separate planning 

programs even though both problems arise partly from the fragmentation, sealing, and ecological 

simplification of urban landscapes. Blue-green corridors offer an opportunity to integrate vegetated 

spaces, water bodies, drainage systems, riparian habitats, street-tree networks, wetlands, parks, and other 

nature-based elements into spatially connected infrastructure capable of generating multiple ecosystem 

services. This study develops a simulation-based framework for evaluating the combined thermal and 

biodiversity performance of alternative blue-green corridor configurations.  

Five criteria are incorporated into a Heat–Biodiversity Co-Benefit Index: thermal regulation, 

ecological connectivity, habitat quality, hydrological functionality, and long-term implementation 

resilience. Five hypothetical configurations are compared, including fragmented pocket greens, a tree-

lined greenway, a canal-side blue corridor, an integrated blue-green corridor, and a biodiversity-priority 

blue-green corridor. The simulated index increases from 58 for fragmented pocket greens to 91 for the 

biodiversity-priority configuration. Integrated corridors achieve stronger co-benefits because continuous 

canopy, heterogeneous vegetation, accessible water, habitat stepping stones, and hydrological 

connections simultaneously improve shading, evapotranspiration, habitat permeability, and ecological 

functioning.  

The results also demonstrate that maximizing cooling alone does not necessarily maximize 

biodiversity because intensive landscaping, simplified vegetation, isolated water features, and 

inappropriate management may weaken habitat value. Similarly, corridors designed exclusively around 

conservation objectives may provide uneven thermal benefits when vegetation is spatially disconnected 

from heat-exposed neighborhoods. The study concludes that blue-green corridor planning should 

prioritize multifunctional connectivity, climate-sensitive vegetation structure, habitat diversity, water-

sensitive design, and long-term ecological management rather than maximizing a single performance 

indicator. The proposed framework provides a transparent basis for evaluating urban corridor 

alternatives before location-specific field measurement, ecological surveys, or microclimate modeling. 

 

Keywords: blue-green infrastructure, ecological corridors, urban heat island, urban biodiversity, green 

infrastructure, climate adaptation, habitat connectivity, nature-based solutions. 
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1. Introduction 

Urbanization replaces vegetation, permeable soils, wetlands, and natural drainage networks with 

buildings, roads, parking areas, and other heat-absorbing surfaces. These changes alter energy exchange, 

reduce evapotranspiration, modify airflow, and increase the storage of solar energy within the built 

environment, contributing to elevated urban temperatures. At the same time, urban development 

fragments habitat into isolated parks, gardens, remnant woodlands, wetlands, river margins, and 

undeveloped parcels. Heat exposure and biodiversity loss are consequently interconnected expressions 

of urban landscape transformation rather than entirely separate environmental problems. Green and blue 

spaces can moderate urban thermal conditions through shading, evapotranspiration, surface-energy 

modification, and interactions with airflow, although their cooling performance depends strongly on 

size, vegetation composition, spatial configuration, and local climate. Gunawardena, Wells, and 

Kershaw similarly demonstrate that the cooling influence of green and blue spaces depends on their 

geometry, distribution, and environmental context rather than simply on their presence. 

Conventional urban greening programs often emphasize individual parks, street trees, ornamental 

landscaping, or isolated water features. Such interventions can provide valuable localized benefits, but 

fragmented green elements may not create continuous thermal or ecological functions across the wider 

urban landscape. A park may provide shade internally while offering little cooling along exposed 

pedestrian routes that connect surrounding neighborhoods. Likewise, an isolated habitat patch may 

support particular plants or animals while remaining difficult for species to reach when roads, buildings, 

and intensively managed open spaces create barriers between ecological areas. Research on 

multifunctional green-infrastructure corridors has demonstrated that connectivity between remnant 

habitat patches can improve landscape permeability and provide ecosystem services while supporting a 

more integrated approach to urban planning. 

Blue-green corridors extend this principle by deliberately connecting terrestrial vegetation with 

urban water systems. Their components can include rivers, streams, restored canals, wetlands, retention 

ponds, vegetated drainage channels, street trees, greenways, riparian planting, parks, rain gardens, and 

semi-natural habitat patches. Water and vegetation can interact to create diverse microclimates while 

providing feeding, nesting, refuge, dispersal, and reproductive opportunities for urban organisms. 

However, blue infrastructure is not automatically cooling under every condition. Ampatzidis and 

Kershaw show that the thermal influence of water varies with time, season, location, geometry, and 

atmospheric conditions, with some blue spaces capable of producing limited cooling or even nighttime 

warming under particular circumstances. 

A similar qualification applies to biodiversity. Green infrastructure frequently performs better 

than conventional built infrastructure in supporting biodiversity, but ecological outcomes remain 

sensitive to infrastructure type, habitat characteristics, taxa, landscape context, and connectivity. 

Filazzola, Shrestha, and MacIvor found through synthesis and meta-analysis that constructed green 

infrastructure can significantly improve biodiversity compared with conventional infrastructure 

equivalents, while also emphasizing the importance of taxon-specific responses and landscape-scale 

relationships. Urban corridor planning therefore requires more than maximizing tree numbers, water 

area, or a single vegetation index. Cooling and biodiversity should be evaluated as related but distinct 

outcomes that can reinforce one another when spatial design and management are coordinated. 
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The present study develops a simulation-based framework for evaluating these combined benefits. No 

field temperature measurements, biodiversity surveys, or actual municipal datasets are represented as 

observed evidence. Instead, five corridor configurations are assessed using standardized hypothetical 

values derived from established principles in urban climatology, landscape ecology, green-infrastructure 

research, and nature-based planning.  

The central proposition is that the strongest urban resilience outcomes arise when blue-green 

infrastructure functions as a connected network rather than a collection of isolated amenities. The 

analysis therefore examines how corridor continuity, vegetation structure, habitat quality, hydrological 

function, and implementation resilience can be combined to produce simultaneous heat-mitigation and 

biodiversity benefits while recognizing potential trade-offs between human-oriented greening and 

ecological integrity. 

 

2. Objectives of the Study 

2.1 To Evaluate the Combined Thermal and Ecological Performance of Blue-Green Corridors 

The first objective is to assess blue-green corridor performance through an integrated framework rather 

than through a single heat or biodiversity indicator. Thermal regulation is evaluated alongside ecological 

connectivity, habitat quality, hydrological functionality, and implementation resilience. This approach 

recognizes that a corridor capable of reducing surface temperature may nevertheless have limited 

ecological value if it consists primarily of intensively maintained lawns or isolated ornamental trees. 

Conversely, habitat-rich spaces may provide uneven cooling where vegetation is too sparse to 

generate meaningful shade along heavily exposed urban routes. The study therefore examines how 

different combinations of water, canopy, vegetation diversity, and connectivity influence the overall 

capacity of corridors to deliver co-benefits. 

 

2.2 To Compare Alternative Blue-Green Corridor Configurations 

The second objective is to compare five hypothetical landscape configurations representing different 

degrees of spatial integration. Fragmented pocket greens provide a baseline condition characterized by 

dispersed greening without strong connectivity. Tree-lined greenways emphasize continuous canopy and 

pedestrian-scale shade, while canal-side blue corridors emphasize water-oriented linear infrastructure. 

Integrated and biodiversity-priority blue-green configurations combine these functions more 

deliberately. The comparison is intended to demonstrate how corridor form influences multifunctionality 

and why investment in connected systems may produce benefits beyond those achievable through 

isolated interventions. 

 

2.3 To Identify Planning Principles That Minimize Heat–Biodiversity Trade-Offs 

The third objective is to identify design and management principles capable of strengthening both 

thermal adaptation and biodiversity conservation without assuming that the two objectives always align 

automatically. Particular attention is given to canopy placement, vegetation heterogeneity, native and 

climate-adapted planting, water availability, ecological stepping stones, corridor width, lighting, mowing 

intensity, and spatial connection with existing habitat. 
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The analysis also considers longer-term implementation. Blue-green infrastructure requires maintenance, 

water management, ecological monitoring, institutional coordination, and protection against subsequent 

development pressure. A corridor that performs strongly at installation but loses vegetation diversity or 

hydrological function over time cannot provide durable co-benefits. 

 

3. Review of Literature 

3.1 Blue-Green Infrastructure and Urban Heat Regulation 

Urban green infrastructure moderates heat through several interacting mechanisms. Trees intercept solar 

radiation and create shade, vegetation converts available energy into latent heat through 

evapotranspiration, and green surfaces generally store less heat than many conventional urban materials. 

Wong and colleagues synthesize evidence showing that greenery can substantially reduce surface 

temperatures, while also emphasizing that cooling varies according to spatial scale, vegetation type, 

plant placement, park dimensions, and climatic conditions. These variations demonstrate why uniform 

planting standards cannot guarantee equivalent thermal outcomes across different urban environments. 

Gunawardena, Wells, and Kershaw similarly emphasize that tree-dominated green space can 

provide substantial heat-stress relief, although the magnitude and transport of cooling depend on the 

size, spread, and geometry of green areas. A large park may generate strong internal cooling without 

distributing equivalent benefits to distant heat-exposed streets, whereas a network of smaller 

interconnected elements can potentially extend shade and evapotranspirative functions across everyday 

movement routes. Yu and colleagues further identify considerable uncertainty concerning threshold sizes 

and optimal configurations of blue-green spaces, reinforcing the need to evaluate spatial form rather than 

assuming a direct linear relationship between area and cooling performance. 

Water contributes through evaporation, thermal storage, and interactions with airflow, but its 

effect is strongly context dependent. Ampatzidis and Kershaw demonstrate that blue-space cooling 

varies during the day and across seasons and warn that water bodies can contribute to nighttime warming 

because of thermal inertia under certain conditions. The thermal rationale for blue-green corridors 

should consequently rest on coordinated vegetation, shade, airflow, and hydrological design rather than 

simply maximizing exposed water surface. 

 

3.2 Connectivity and Biodiversity Function in Urban Landscapes 

Urban biodiversity is shaped not only by the area of habitat remaining within a city but also by the 

quality and connectivity of that habitat. Roads, buildings, paved surfaces, intensive landscaping, and 

artificial barriers can divide populations and limit movement among habitat patches. Green corridors can 

counteract this process by linking parks, wetlands, remnant habitats, vacant land, river margins, and 

other ecological nodes. 

Zhang and colleagues developed a multifunctional corridor-modeling approach that integrated 

structural and functional landscape connectivity with practical urban design. Their work demonstrates 

that green corridors can be prioritized strategically to reconnect fragmented habitat while simultaneously 

providing social and environmental functions. Research examining multispecies connectivity further 

indicates that no single corridor configuration is optimal for every organism because different species 

perceive landscape permeability differently. Corridor planning must therefore combine general 
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connectivity with local habitat diversity rather than assuming that a visually continuous green strip 

automatically functions as an ecological corridor. 

Evidence concerning constructed green infrastructure provides further support for biodiversity-

sensitive design. Filazzola and colleagues found that green infrastructure generally supports greater 

biodiversity than conventional infrastructure equivalents and, in some circumstances, can approach the 

biodiversity values of natural urban counterparts. Their review also highlights limitations in existing 

research, particularly inconsistent controls, replication, landscape-level analysis, and taxonomic 

specificity. These limitations are relevant to corridor assessment because species richness alone cannot 

fully characterize ecological function. 

Habitat quality inside corridors is therefore critical. Diverse vegetation layers, flowering 

resources, nesting structures, wet and dry microhabitats, deadwood where appropriate, reduced pesticide 

use, and lower management intensity can contribute to ecological value. Connectivity without 

appropriate habitat may create a movement route with limited capacity to support feeding or 

reproduction. Conversely, high-quality patches that remain isolated may have reduced landscape value. 

Blue-green planning must therefore treat habitat quality and connectivity as complementary dimensions. 

 

3.3 Multifunctionality, Co-Benefits, and Planning Trade-Offs 

Green infrastructure is frequently promoted because one landscape intervention can generate multiple 

ecosystem services. Choi, Berry, and Smith's systematic review identifies numerous positive 

relationships among climate benefits and associated co-benefits while also stressing that trade-offs and 

disservices must be recognized rather than assumed away. This principle is particularly important where 

heat adaptation and biodiversity conservation are combined. 

For example, dense canopy may provide strong daytime shade but could influence ventilation 

differently depending on street geometry and prevailing winds. Water bodies may support aquatic 

biodiversity and daytime cooling while contributing differently to nighttime thermal conditions. Large 

lawns may facilitate recreational use and produce some cooling but offer limited habitat complexity 

when compared with structurally diverse vegetation. Irrigated planting may increase evapotranspirative 

cooling while also creating water-demand concerns in drought-prone climates. Designing explicitly for 

co-benefits requires these relationships to be assessed rather than assuming that greater greenness 

universally maximizes every objective. 

Social–ecological governance is another important component. Andersson and colleagues 

emphasize that urban ecosystem services emerge through social–ecological systems and that local 

stewardship contributes substantially to the maintenance of green infrastructure. Corridor performance 

therefore depends not only on initial spatial planning but also on long-term vegetation management, 

hydrological maintenance, public use, ecological monitoring, and institutional coordination. The 

literature supports an integrated planning model in which urban cooling and biodiversity are treated as 

mutually reinforcing objectives while performance criteria remain explicit enough to identify conflicts 

when they occur. 
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4. Research Methodology 

4.1 Research Design and Scenario Construction 

The study adopts a simulation-based multicriteria design. It does not claim to reproduce the 

environmental conditions of any specific city. Instead, five hypothetical blue-green configurations are 

compared under a common analytical framework. The configurations were selected to represent a 

progressive transition from fragmented landscape interventions toward increasingly integrated 

multifunctional corridors. 

The first scenario consists of fragmented pocket greens dispersed throughout a built-up area 

without deliberate ecological connection. The second represents a tree-lined linear greenway. The third 

consists of a canal-side blue corridor with riparian planting. The fourth combines connected canopy, 

vegetated drainage, water-sensitive landscapes, and habitat nodes. The fifth retains the integrated blue-

green structure but places additional priority on habitat complexity, ecological stepping stones, reduced 

disturbance, and biodiversity-sensitive management. 

 

4.2 Heat–Biodiversity Co-Benefit Index 

A standardized Heat–Biodiversity Co-Benefit Index (HBCI) was developed to compare the five 

configurations. Each criterion receives a score between 0 and 100. Higher values indicate more 

favorable conditions for the combined objectives of urban heat mitigation and ecological health. 

 

Table 1: Analytical criteria and weights used in the Heat–Biodiversity Co-Benefit Index 

Criterion Analytical interpretation Weight 

Thermal 

regulation 

Capacity to provide shade, evapotranspiration, favorable surface-

energy conditions, and localized cooling 
0.30 

Ecological 

connectivity 

Ability to link habitat patches and facilitate movement across the 

urban landscape 
0.25 

Habitat quality 
Vegetation diversity, structural complexity, refuge, feeding, 

nesting, and reproductive opportunities 
0.20 

Hydrological 

functionality 

Capacity to retain, convey, infiltrate, or ecologically integrate 

urban water 
0.15 

Implementation 

resilience 

Likelihood that ecological and thermal functions can be 

maintained through realistic governance and management 
0.10 

 

The index intentionally gives thermal regulation the highest individual weight because heat reduction 

forms one of the two central research outcomes. Biodiversity-related functions are divided between 

connectivity and habitat quality, collectively receiving greater weight than thermal regulation because 

ecological performance depends on both spatial and habitat conditions. Hydrological functionality is 

separately included because water-sensitive design can support both microclimate and biodiversity. 
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4.3 Simulation Logic, Limitations, and Research Integrity 

Scores were assigned comparatively on the basis of established urban-climate and landscape-ecology 

principles rather than field observations. Fragmented pocket greens were assumed to provide moderate 

localized cooling but limited ecological connectivity. Tree-lined greenways were given stronger thermal 

and connectivity values because continuous canopy can extend shade while providing linear movement 

habitat. Canal-side corridors received high hydrological values but more moderate biodiversity and 

thermal scores because the ecological and climatic quality of blue infrastructure depends heavily on 

riparian vegetation, channel form, water quality, and surrounding land use. 

Integrated blue-green systems received stronger values across most dimensions. The 

biodiversity-priority configuration obtained the highest habitat and connectivity scores because it 

combines continuous habitat with diverse ecological nodes and management practices designed to 

reduce disturbance. The numerical values are therefore methodological scenarios rather than empirical 

estimates of actual temperature reductions, species richness, or ecological outcomes. 

No human participants, wildlife capture, field manipulation, identifiable data, or experimental 

ecological interventions were used. Ethical approval for participant research is therefore not applicable 

to the simulation. Site-specific application would require local microclimate data, ecological surveys, 

hydrological assessment, land-use information, and appropriate research or wildlife permissions where 

protected organisms or experimental manipulation are involved. 

 

5. Analysis 

5.1 Comparative Performance of Corridor Configurations 

The simulation demonstrates that fragmented pocket greens provide meaningful but limited 

multifunctional performance. Their HBCI is approximately 58. Their principal strength lies in 

distributed local cooling and relatively straightforward implementation. However, isolated spaces do not 

automatically establish continuous shade routes or habitat connections, limiting their effectiveness as 

landscape-scale climate and biodiversity infrastructure. 
 

Table 2: Simulated performance of alternative blue-green corridor configurations 

Corridor 

configuration 

Thermal 

regulation 
Connectivity 

Habitat 

quality 

Hydrological 

function 

Implementation 

resilience 
HBCI 

Fragmented 

pocket greens 
64 44 60 58 70 58 

Tree-lined 

greenway 
79 72 74 57 69 72 

Canal-side 

blue corridor 
72 65 60 84 65 69 

Integrated 

blue-green 

corridor 

88 86 84 92 76 86 
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Corridor 

configuration 

Thermal 

regulation 
Connectivity 

Habitat 

quality 

Hydrological 

function 

Implementation 

resilience 
HBCI 

Biodiversity-

priority blue-

green corridor 

89 94 96 90 78 91 

 

The canal-side blue corridor receives an HBCI of 69. Its hydrological performance is strong because a 

linear water system can provide storage, conveyance, aquatic habitat, and riparian restoration 

opportunities. Its overall score remains below that of the tree-lined corridor because water alone does not 

guarantee strong shade or terrestrial habitat quality. This result reflects evidence that blue-space thermal 

performance is sensitive to geometry, time, and climatic context. 

 

5.2 Integrated Heat and Biodiversity Co-Benefits 

The integrated blue-green corridor achieves an HBCI of 86. Its stronger performance arises from the 

combination of continuous canopy, vegetated surfaces, hydrological features, habitat nodes, and spatial 

connection. Rather than depending on one large park or water body, cooling and ecological functions are 

distributed along a connected landscape sequence. 

The biodiversity-priority corridor obtains the highest simulated score of 91. Its thermal value 

differs only slightly from that of the general integrated corridor, but ecological connectivity and habitat 

quality increase considerably. This result illustrates that strong biodiversity improvements can be 

achieved without sacrificing most of the cooling benefit when habitat requirements are incorporated at 

the design stage. 
 

Graph 1: Simulated Co-Benefit Performance of Blue-Green Corridor Configurations 
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The graph shows a clear distinction between fragmented interventions and network-based corridor 

systems. The result is consistent with green-infrastructure research emphasizing both multifunctionality 

and connectivity. Zhang and colleagues demonstrate the value of linking remnant urban habitat through 

systematic corridor planning, while Filazzola and colleagues show that constructed green infrastructure 

can improve biodiversity relative to conventional infrastructure. 

 

5.3 Spatial Design Implications 

The analysis suggests that effective co-benefit corridors require functional continuity rather than 

complete physical uniformity. A corridor does not need to consist of an uninterrupted strip of identical 

vegetation. Urban streets, railway edges, canals, parks, institutional grounds, rain gardens, wetlands, 

green roofs, community gardens, and small habitat patches can operate as connected components when 

distances between them remain traversable for target species and their combined layout supports thermal 

functions. 

This distinction allows blue-green corridors to be adapted to dense urban environments where 

continuous land acquisition is unrealistic. Strategic stepping stones can connect larger ecological nodes, 

while shade trees and vegetated drainage provide thermal and hydrological continuity along streets. The 

strongest configurations therefore combine larger habitat anchors with smaller connecting elements 

rather than attempting to create a single continuous park. 

The design also needs to reflect local heat exposure. Biodiversity corridors positioned entirely 

within already cool peripheral landscapes may contribute strongly to habitat conservation but provide 

little direct thermal relief to highly exposed populations. A co-benefit strategy should connect ecological 

assets while extending canopy and water-sensitive infrastructure toward heat-vulnerable residential 

areas, transport corridors, schools, public spaces, and pedestrian routes. 

 

6. Discussion 

6.1 Moving from Isolated Green Space to Functional Urban Networks 

The main finding of the study is that connected blue-green networks offer substantially stronger 

combined performance than fragmented landscape interventions. This does not imply that small parks or 

pocket gardens lack value. Their contribution becomes greater when they operate as stepping stones 

within a larger ecological and thermal network. 

The result reflects a fundamental distinction between quantity and configuration. A city may 

possess substantial green area while still experiencing ecological fragmentation and unequal heat 

exposure if green spaces are concentrated in a few locations. Conversely, strategically distributed and 

connected interventions may extend benefits across broader sections of the urban landscape. Yu and 

colleagues highlight similar uncertainty around the relationship between blue-green space size and 

cooling, emphasizing the importance of landscape configuration in actionable climate planning. 

Connectivity must nevertheless be designed functionally. Different organisms require different 

corridor widths, vegetation structures, moisture conditions, shelter, and dispersal distances. The same 

tree-lined boulevard that provides useful shade for pedestrians may function poorly for species requiring 

dense understory habitat. A multifunctional network should therefore contain several types of ecological 

space rather than reducing corridor design to a uniform row of trees. 
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6.2 Managing Trade-Offs Between Cooling and Biodiversity 

The simulation indicates that heat reduction and biodiversity support are broadly compatible, but their 

relationship is not automatic. Maximizing canopy cover can provide shade, yet excessively dense 

vegetation in particular urban geometries may influence ventilation. Similarly, irrigation can strengthen 

vegetation and evapotranspirative cooling but may be difficult to justify where water scarcity is severe. 

Water bodies can provide habitat and daytime microclimate benefits while exhibiting different thermal 

behavior after sunset. Ampatzidis and Kershaw specifically caution that blue-space cooling is temporally 

variable and may include nighttime warming effects. 

Biodiversity-oriented management can introduce additional design considerations. Deadwood, 

dense vegetation, seasonal flowering, wetland edges, and less frequent mowing can increase habitat 

value but may conflict with conventional expectations of highly manicured public landscapes. These 

conditions require deliberate communication and differentiated maintenance rather than removal of 

ecologically valuable features simply because they appear less formal. 

Choi, Berry, and Smith emphasize that green infrastructure produces bundles of climate benefits 

and co-benefits while also involving potential trade-offs that should be actively managed. The 

appropriate planning objective is therefore optimization across several functions rather than 

maximization of any one metric. The HBCI proposed in this study provides a transparent way to make 

such trade-offs visible. 

 

6.3 Governance, Maintenance, and Long-Term Corridor Performance 

Blue-green infrastructure is frequently evaluated during planning or immediately after installation, even 

though its performance develops over long time periods. Tree canopy requires years to mature. Wetlands 

accumulate sediment. Vegetation communities change through competition, drought, invasive species, 

and management. Water bodies can lose ecological quality when polluted runoff enters them. Corridors 

can also become fragmented subsequently through road widening or redevelopment. 

Long-term governance is consequently inseparable from ecological design. Andersson and colleagues 

demonstrate the importance of stewardship in maintaining urban biodiversity and ecosystem services. 

Municipal departments responsible for parks, drainage, roads, biodiversity, public health, planning, and 

water management should therefore coordinate corridor management rather than treating individual 

elements as separate infrastructure assets. 

Monitoring should also reflect multifunctionality. Surface or air temperature provides essential 

information about thermal performance, while biodiversity assessment requires complementary 

indicators such as species richness, functional diversity, occupancy, pollinator activity, habitat condition, 

or connectivity. Hydrological monitoring may include infiltration, storage, water quality, and flow 

performance. A corridor can then be adaptively managed according to evidence rather than judged 

through appearance or vegetation coverage alone. 

 

7. Conclusion 

Blue-green corridors provide a promising framework for addressing urban heat and biodiversity decline 

through the same spatial planning system. Vegetation, waterways, wetlands, greenways, street trees, 

habitat patches, and water-sensitive infrastructure can collectively regulate microclimate while 
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improving ecological connectivity and habitat quality. The value of these elements increases when they 

are planned as interacting components rather than isolated environmental amenities. 

The simulation demonstrates this principle clearly. Fragmented pocket greens produce an 

illustrative Heat–Biodiversity Co-Benefit Index of 58, while the biodiversity-priority blue-green corridor 

reaches 91. The strongest configuration combines extensive thermal regulation with high habitat quality, 

ecological connectivity, and hydrological functionality. These values should not be interpreted as 

measured environmental outcomes, but they illustrate how multifunctionality can be assessed 

transparently before detailed field investigation. 

The analysis also confirms that co-benefits should not be assumed automatically. Water features, 

canopy, vegetation diversity, corridor width, management intensity, lighting, irrigation, and spatial 

distribution can generate different thermal and ecological outcomes. Effective blue-green corridor design 

therefore requires deliberate optimization. Heat-vulnerable neighborhoods should be connected with 

ecological networks, while biodiversity requirements should remain embedded in urban cooling projects 

rather than being treated as secondary aesthetic considerations. 

Future empirical studies should combine high-resolution land-surface-temperature assessment, 

pedestrian-scale air-temperature measurements, thermal-comfort indicators, canopy and vegetation 

mapping, hydrological monitoring, biodiversity surveys, and landscape-connectivity analysis. Before-

and-after evaluation of corridor implementation would provide particularly valuable evidence 

concerning how thermal and ecological benefits evolve as vegetation matures. The broader planning 

objective should be the creation of urban landscapes in which cooling, water management, ecological 

connectivity, and biodiversity protection reinforce one another through durable networks of blue-green 

infrastructure. 
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