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Abstract:

Urban areas are experiencing an unprecedented escalation in climate challenges, especially urban heat islands
and surface flooding, exacerbating the pressure on traditional infrastructure. This research aims to develop a
quantitative spatial model to assess the efficiency of green infrastructure (GI) in the face of these challenges via
measurable geographical indications. The model was applied to the city of Barcelona using integrated data
(remote sensing, GIS, field measurements) that included GI performance indicators (vegetation density). NDVI,
transmittance) and climate challenge indicators (LST, Flow Coefficient SCS-CN). The methodology was based
on five stages: (1) processing spatial data with an accuracy of 10 m, (2) building quantitative regression models
for cooling and flooding efficiency, (3) developing a composite index (GIEI) with the weighting of climatic
priorities, (4) analyzing spatial variance through weighted geographical regression (GWR), and (5) validation
using statistical and field scales.

The results revealed a sharp spatial variation, with the northern regions recording high efficiency (GIEI>0.75)
while declining to 0.19 in the center. Urban density was found to reduce cooling efficiency by 58%, and
unimplemented surfaces set a critical threshold (65%) for the breakdown of environmental performance. The
model proves feasibility as a decision support tool for identifying "hotspots" and directing investments,
highlighting the importance of data-driven spatial planning to enhance the resilience of cities. The study
recommends the adoption of policies based on spatial efficiency indicators in the distribution of spatial
efficiency projects. GI.

Keywords: Green Infrastructure Efficiency, Quantitative Spatial Model, Urban Climate Resilience, Heat Island
Mitigation, Climate Adaptation Planning
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Fig. 2: Spatial Distribution 6f Surface Temperature (°C)
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