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Abstract Green infrastructure‐based heat mitigation strategies can help alleviate the overheating burden on
urban residents. While the cooling effect of parks has been explored in individual satellite‐based studies, a
global, multi‐year investigation has been lacking. This study provides a comprehensive global assessment of the
daytime surface park cool island (SPCI) climatology, using land surface temperatures from 2,083 systematically
selected parks worldwide (2013–2022). Through detailed park selection and data stratification, the key drivers
influencing the observed SPCI intensity are isolated. The analysis reveals that cooling is strongly linked to park
type, with well‐treed parks being, on average, 3.4°C, cooler than the surrounding urban area during summer. It is
further investigated how SPCI is influenced by seasonal variations, droughts, and urban morphology across
diverse background climates. These findings, along with the developed global SPCI data set, offer critical
insights for designing climate‐resilient green spaces.

Plain Language Summary Green infrastructure can help address the heat‐related challenges faced
by urban populations. In this paper, we examine the ability of urban parks to provide cooling to the warmer
adjacent built‐up environment. To achieve this, we analyzed land surface temperatures across more than 2,000
parks worldwide, and found that parks act as localized cool spots, with an average daytime temperature
difference of 1.5°C compared to their surroundings. Our results also reveal that different park types have
greatly varying cooling potential. For instance, parks with a high density of trees can be over 4°C cooler than
nearby urban areas, while parks with low vegetation provide less daytime cooling. Additionally, we
investigate how broader climatic conditions, drought events, and urban characteristics influence the cooling
intensity of parks, aiming to better understand how parks can help mitigate urban overheating under different
scenarios.

1. Introduction
The combined effects of urbanization and climate change are projected to further exacerbate urban overheating in
coming decades, leading to significant impacts on thermal comfort and increasing the risk of heat‐related
physiological stress (Nazarian et al., 2022). Vegetation has been consistently shown to mitigate air and surface
temperatures in urbanized areas (Bowler et al., 2010; Liu et al., 2023; Wong et al., 2021), despite often unfa-
vorable growing conditions and stress factors for plants, such as water shortage and pollutant loading (Konarska
et al., 2016; Oke, 1989).

Urban parks exhibit a characteristic set of radiative, thermal and moisture properties, resulting in a distinct surface
energy balance. During the day, vegetated parks have significantly slower warming rates than their urban sur-
roundings. This can be primarily attributed to (Oke, 1989): (a) available energy being preferentially channeled
into evapotranspiration, and (b) reduced radiant absorption due to shading and the typically higher albedo of
vegetation compared to built‐up materials. These differences between parks and their urban surrounding give rise
to the park cool island (PCI) phenomenon (Oke et al., 2017), where within‐park temperatures are lower than in the
surrounding urban environment (Bowler et al., 2010; Wong et al., 2021).

Using remote sensing data, the thermal regime of parks can be assessed through Land Surface Temperature (LST )
observations, enabling repetition over time, consistency, and extensive spatial coverage. Specifically focusing on
the surface park cool island (SPCI) effect, defined as the surface temperature difference between a park and its
urban surrounding environment, its characteristics have been assessed through several satellite‐based studies (Liu
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et al., 2023) (Table S1 in Supporting Information S1). Reported daytime SPCI intensities vary greatly, from 0.5°C
up to 7°C. SPCI observations thus far, have been indicative of the cooler surface thermal regime of parks;
however, most previous studies have focused on one or few cities and/or have used a limited number of remotely
sensed scenes (Table S1 in Supporting Information S1). In addition, there is a relatively constrained geographic
scope in previous studies, mostly toward specific types of climatic regimes (Liu et al., 2023). Furthermore, the
differentiation of cooling intensity among climate zones (Geng et al., 2022; Zheng et al., 2022; Zhou et al., 2022),
across latitudes (Geng et al., 2022; Yu & Hien, 2006; Zhou et al., 2022), and under extreme conditions (Du
et al., 2022; Han et al., 2023) remains inconclusive (Liu et al., 2023). Except for the lack of global coverage, such
discrepancies may also be attributed to the non‐homogeneous definition of SPCI intensity that has been used
previously across studies (Liu et al., 2023) and/or to different approaches for LST retrieval. Another complication
arises from the strong dependence of derived SPCI intensities on the nature of the urban surroundings. Yet,
previous studies have given little consideration to accounting for the presence of other greenspaces in the vicinity
of the park or to using a standardized framework, such as the Local Climate Zones (LCZ) classification (I. D.
Stewart & Oke, 2012), to describe the surrounding built‐up area. These challenges prevent a robust quantitative
understanding of the surface cooling efficacy of urban parks, which in turn limits informed and effective climate‐
sensitive urban design (Santamouris et al., 2018).

To address these key limitations in understanding park cooling, this study introduces the first global SPCI
climatology. Employing rigorous stratification and experimental control, we explore the influence of park
characteristics, geographic location, and climate conditions on SPCI for over 2,000 comprehensively selected
parks across 371 global cities. This study uniquely combines: (a) global coverage, (b) multi‐year and all‐season
satellite observations, (c) standardized and controlled park selection criteria, (d) classification of parks by
vegetation types, (e) the use of LCZs to characterize the surrounding urban environment, and (f) assessment of
SPCI intensity under extreme conditions, in order to systematically account for confounding factors and offer
transferable and actionable insights. Finally, by making all data and results openly accessible we aim to facilitate
further research and practical applications in sustainable urban development.

2. Data and Methods
2.1. Surface Park Cool Island Intensity

For LST, the Landsat 8 Level 2 LST product is used (Text S1 in Supporting Information S1), accessed through the
Google Earth Engine platform (Gorelick et al., 2017) for the years 2013–2022. All Landsat 8 bands are provided
at 30 m spatial resolution; thermal bands are provided resampled from an initial 100 m resolution. The pixels with
clouds are masked using the Quality Assessment band; if any single pixel within a given park border is masked,
the specific date is excluded from our analysis. The Normalized Difference Vegetation Index (NDVI) is computed
within parks, using the Landsat 8 OLI visible and near‐infrared bands.

The SPCI intensity is derived as the park‐neighborhood LST difference (Cao et al., 2010) (Text S2 in Supporting
Information S1):

SPCI = LSTurban ‒ LSTpark (1)

where LSTurban is the mean LST within a 500‐m buffer zone from the park border and LSTpark is the mean LST
inside the park. Positive (negative) SPCI intensity indicates a cooling (warming) effect of parks.

2.2. Selection of Parks

A multi‐stage approach is employed (Figure S1 and Text S3 in Supporting Information S1) to systematically
sample the parks used in this study. First, all available park boundaries are extracted from the open crowd‐sourced
OpenStreetMap (OSM) platform (OpenStreetMap contributors, 2022) for cities with over 500,000 inhabitants.
Parks are then filtered based on their area, with a minimum size of 100 × 100 m2 (1 ha) to ensure adequate capture
by the thermal sensor. Sites tagged as parks in OSM, but are mostly non‐vegetated, are excluded, retaining only
parks with a Landsat‐based NDVI value higher than the mean NDVIminus half standard deviation for all parks in
a given city (Text S3 Supporting Information S1). At the following stage of the park sampling process, a semi‐
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automatic screening procedure is derived in order to isolate and study the cooling effect of parks without un-
wanted influences from other greenspace in the vicinity. For each park, the pixels inside the 500‐m adjacent buffer
zone of the park are classified as “impervious” and “non‐impervious”, using all unfiltered OSM park boundaries
and the Global Artificial Impervious Areas (GAIA) data set (Gong et al., 2020). Then, a maximum threshold value
of 5% is set for the non‐impervious pixels inside the buffer zone around parks. Next, for parks that meet the above
criterion, high‐resolution Google Earth images are inspected and the parks that include other parkland or extended
natural surfaces in their 500‐m buffer zone, not captured by the OSM and GAIA data sets, are further dropped. To
minimize further confounding effects and focus solely on vegetation characteristics, parks containing lakes or
other inland water bodies are also not included.

After completing all filtering steps, the final data set of parks comprises a total of 2,083 parks in 371 cities (Figure
S2 in Supporting Information S1). Using the Köppen—Geiger climate classification (Peel et al., 2007) parks are
categorized into four climate zones (tropical, arid, temperate, and cold) and 20 further climate sub‐types. Next,
high‐resolution Google Earth images and ground‐level photographs of the parks are visually inspected to classify
them into park types based on the categorization proposed by Spronken‐Smith and Oke (1998): (a) forest, (b)
mixed (parks with a combination of trees and open grass spaces), (c) grass, (d) soil and shrubs, and (e) multi‐use
parks (parks that include extended impervious surfaces, such as sports fields) (Text S4 and Table S2 in Supporting
Information S1). The surrounding urban neighbourhoods of parks is characterized using the LCZ framework (I.
D. Stewart & Oke, 2012), which classifies urban sites depending on their urban form and function (Text S5 and
Table S3 in Supporting Information S1). A global LCZ product (Demuzere et al., 2022a, 2022b) is used,
representative for the nominal year 2018. The percentage of each LCZ class included within the 500‐m buffer of
each park is computed. The surrounding urban area of a park is classified to a LCZ class only when >50% of the
pixels inside the 500‐m buffer belong to that class.

3. Results
3.1. Global Spatial Variations of the Park Cooling Effect

Figure 1 shows the spatial patterns of annual mean daytime SPCI intensity across 2,083 global parks. We find that
the global mean SPCI is 1.47 (1.42, 1.51)°C; values in the parenthesis define the 95% confidence interval
hereafter. SPCI is positive over most cities; the great majority of the parks (81%) show a SPCI intensity between
0.5 and 3.5°C, with only 7% of the parks being on average warmer than their urban surrounds. The higher annual
mean cooling tends to occur near the equator; parks in tropical cities exhibit a SPCI of 1.83 (1.63, 2.02)°C
(Figure 1b). As can be seen in Figure 1b, the latitudinal pattern is not symmetrical between the two hemispheres;
the overall SPCI intensity in the Northern Hemisphere (1.55 (1.51, 1.60)°C, number of parks: 1848), is statis-
tically significantly larger (p < 0.001, t‐test) than the cooling intensities observed in the Southern Hemisphere
(0.78 (0.63, 0.93)°C, number of parks: 235). Differences are also statistically significant (p < 0.001, ANOVA) by
continent; SPCI is most pronounced in North America (1.71 (1.65, 1.77)°C), followed by Europe (1.52 (1.43,
1.62)°C) (Figure 1c, Figure S3 in Supporting Information S1).

The park‐induced coolness is next examined in relation to the urban form and function characteristics (i.e., the
LCZ class) of the urban surrounding area (Table S3 in Supporting Information S1). Overall, parks embedded
within closely packed LCZ neighborhoods (high‐rise LCZ 1, mid‐rise LCZ 2, and low‐rise LCZ 3) and the open
built LCZ 8 class (which corresponds mainly to industrial and commercial sites) exhibit a higher SPCI intensity
than parks located in well‐vegetated residential areas (LCZ 4–6) (Text S6 in Supporting Information S1).

3.2. Seasonal Cooling Cycle in Relation to Different Background Climates

Next, the park effect alters in response to different climate regimes is assessed. We find that the mean cooling
influence is widespread across climate types with small but statistically significant (p = 0.024, ANOVA) dif-
ferentiations among them (Figure 2a). The mean annual SPCI intensity is highest for cities in the tropics (Köppen‐
Geiger type A) (1.57 (1.33, 1.80)°C) and lowest for the arid (B) climate type (1.37 (1.26, 1.48)°C). It is shown that
SPCI displays distinct seasonal patterns across background climates (Figure 2b, Figures S4 and S5 in Supporting
Information S1). As the tropics are characterized by a high net radiation flux and ample precipitation year‐round,
high evapotranspiration can be sustained. Thus, a relatively seasonally stable, moderate park cooling effect is
observed in hot and humid cities, ranging from 1.1°C to 2°C.
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In contrast to tropical cities, the SPCI intensity varies more drastically throughout the year in the other climate
zones (arid, temperate, and continental). More specifically, for cities in the subtropics and the mid‐latitudes, the
park‐neighborhood temperature difference during the cold season is particularly small (down to < 0.5°C), as
evapotranspirative cooling tends to be significantly limited by the lower solar irradiance and lower temperature
values, as well as leaf shedding for deciduous trees. In turn, during summer months (when peak plant production
typically occurs) parks in arid, temperate and continental climates can create cool islands of at least 2°C, in some

Figure 2. The park effect exhibits marked seasonality in most climate zones. (a) Annual daytime mean SPCI intensity (°C) in
different climate regimes. Error bars indicate the 95% confidence interval. (b) Seasonal variations of SPCI intensity (°C) for
parks in different background climates.

Figure 1. Global spatial variation of daytime surface park cool island intensity. (a) Spatial patterns of annual daytime mean
SPCI intensity (°C) (averaged per city), where positive (negative) values indicate a cooling (warming) effect of parks.
(b) Latitudinal variations of SPCI intensity (°C) (averaged per 5 degrees of latitude). The shaded area corresponds to one
standard deviation. (c) Discrete distributions of SPCI intensity (°C) per continent.
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cases nearly 5‐fold the intensity of winter park cooling values. Moreover, their warm season SPCI intensity is
found to be slightly greater than the tropics (by approximately 0.3°C), as for the latter evaporative cooling
plateaus, since high air humidity tends to be a limiting factor for evapotranspiration.

Importantly, for all hot and arid climates the difference between the surface temperature of parks and that of the
urban surrounds is higher during the summer period when cooling effect is most beneficial for thermal discomfort
mitigation, in contrast to the low SPCI that occurs during winter months. A marked cooling influence for parks in
temperate (Köppen‐Geiger type C) climates zones during springtime (SPCI intensity of 1.77 (1.69, 1.84) °C) is
found, which can be attributed to the favorable conditions (e.g., warmer temperatures, surface moisture avail-
ability) for photosynthesis and early leaf emergence. In addition, the SPCI intensity for all climate zones (except
for the tropics, which as mentioned experience little seasonal variation) tends to be relatively small in autumn.
Specific details regarding the park cooling variations across Köppen‐Geiger sub‐types are provided in Text S7
and Table S5 in Supporting Information S1.

3.3. Divergent Cooling Intensities by Park Type

We find that the surface thermal regime of parks is strongly altered by different vegetation characteristics (type
and arrangement of vegetation, see Section 2.2) (Figure 3a) (p < 0.001, ANOVA). SPCI intensity is notably
higher (p < 0.001, t‐test) for well‐treed parks compared to the other four categories (mixed, grass, soil and shrubs,
and multi‐use park types). In particular, forested parks can create substantial cool islands of 2.30 (2.08, 2.51)°C
(approximately 3.4°C during summer), since daytime parks that are associated with extensive tree canopies attain

Figure 3. Strong dependence of the park cooling effect per park type. (a) Annual daytime mean SPCI intensity (°C) for parks
with differing vegetation type and configuration. The violin plots depict the data distribution through probability density
curves derived by a kernel density estimator with a Gaussian kernel. The interior box plots within the violin plots display the
25th and 75th percentiles of SPCI intensity, with the middle line representing the 50th percentile. (b) Seasonal variations of
annual daytime mean SPCI intensity (°C) for the different park types. (c) The relationship between the annual daytime mean
SPCI intensity (°C) of forested parks (under 20 ha) and the park area; SPCI is averaged over the entire area of each park.
Dashed curve corresponds to the fitted logarithmic curve.
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maximum cooling benefit through the combined effects of evapotranspiration, shading, and access to water
through deeper rooting depths (Spronken‐Smith & Oke, 1998). For mixed and multi‐use parks moderate SPCIs
are found, with values of 1.63 (1.55, 1.71)°C and 1.42 (1.36, 1.48)°C respectively. On the other hand, as grassed
parks typically have higher daytime warming rates (Spronken‐Smith & Oke, 1998), their mean SPCI intensity is
considerably lower (1.08 (0.98, 1.18)°C) than forested or mixed‐vegetation parks. Parks with bare soil ground
and/or sparse plant cover (soil and shrubs park type) have a notably low SPCI intensity of 0.62 (0.33, 0.91)°C.
These pronounced differences among different park types are also evident when we further assess the behavior of
the multi‐use sub‐types (p < 0.001, ANOVA) (Figure S6 in Supporting Information S1), supporting the
robustness of the findings. The park cooling seasonal cycle for the five different park types (Figure 3b) is then
considered. It is found that forested parks exhibit significant seasonality, with SPCI varying from 1.0°C (winter)
to 3.4°C (summer). The lower winter values are attributed to reduced latent heat flux and albedo caused by leaf
abscission in deciduous trees during the cold season.

Focusing on well‐treed parks during the summer, when their cooling capacity is strongest and the need to mitigate
urban overheating is most urgent, the relationship between park size and cooling effect is investigated by
developing statistical models. We apply non‐linear logarithmic fitting, using the Levenberg‐Marquardt algorithm
(Moré, 2006), to analyze the influence of park size on cooling intensity (Figure 3c). For small to medium‐sized
forested parks (<20 ha), the relationship between park size and SPCI intensity follows a largely logarithmic
pattern, accounting for 62.9% of the variance (p < 0.001). Discrepancies in cooling effects observed in parks
between 5 and 20 ha can partly be attributed to geographic location (Figure S7 in Supporting Information S1).
Beyond 20 ha, the influence of park size on SPCI intensity tends to plateau; however, due to the small sample size
(only five forested parks between 20 and 50 ha), these results are not statistically significant and not included in
the analysis. For other park types, the SPCI—park size relationship also exhibits a logarithmic behavior, but with
considerably greater uncertainty compared to the robust relationship observed in forested parks.

3.4. Drought Sensitivity of Urban Parks

The effect that droughts exert on park cooling is then quantified on the basis of the Standardized Precipitation
Index (SPI) based on ERA5‐Land data; specific details of the methodology that was followed are given in Text S8
in Supporting Information S1. The difference in the SPCI intensity of a park during droughts and typical con-
ditions (ΔSPCI) is computed; a negative value for ΔSPCI indicates an adverse drought influence. Across
macroclimates, a statistically significant (p < 0.001, t‐test) decline of cooling intensity is found during extreme
droughts (ΔSPCISPI<–2 = − 0.29°C). On the other hand, park sensitivity to droughts tends to be minimal for the
case of severe (ΔSPCISPI(–2,–1.5] = − 0.06°C) and moderate drought events (ΔSPCISPI(–1.5, –1.0] = − 0.10°C). We
reveal that drought severity plays an important role for parks in cities that are characterized by hot and dry
summers (Figure S8 in Supporting Information S1). More specifically, urban parks in arid climates (Köppen‐
Geiger type B) exhibit a mean decline in SPCI intensity of 0.62°C (p < 0.001, t‐test) during extreme droughts. A
similar behavior is observed in summer for parks in Mediterranean climates with dry summer (Csa, Csb)
(ΔSPCISPI<–2 = − 0.46°C) (p < 0.001, t‐test). When controlling for the influence of vegetation type on park
response, it is observed that forested parks demonstrate strong drought resistance, as they exhibit a negligible
difference in SPCI intensity between drought and typical conditions. By contrast, the other vegetation types
exhibit a ΔSPCISPI<–2, ranging from 0.4 (mixed) to 0.8 (soil and shrubs) for arid and dry climate types.

4. Discussion and Conclusions
By conducting a global‐scale, multi‐year analysis of over 2,000 cities with diverse background climates, this
study offers a comprehensive and novel assessment of the SPCI climatology and resolves conflicting findings
from previous studies regarding background macroclimate. Specifically, prior studies covering multiple climate
zones in China had resulted in diverging conclusions, with some studies concluding that cold semi‐arid types
exhibit the most pronounced cooling effects (Zhou et al., 2022), whereas others indicate higher cooling intensity
for humid climates (Geng et al., 2022; Zheng et al., 2022). Results in this work reveal that after controlling for
confounding factors the annual SPCI intensity globally is highest for parks in tropical regions, while parks in other
climates exhibit higher cooling intensity during summer, mainly in response to high vapor pressure deficit. Our
analysis demonstrates the significant potential of parks to mitigate urban overheating in arid cities, yet highlights
the vulnerability of these areas to drought‐induced cooling reductions. Our findings thus challenges previous
research that suggested typical minimal cooling benefits for arid climates during summer (C. Wang et al., 2022).
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The varying SPCI intensities across continents (Figure 1) likely reflect a complex interplay of factors, including
differences in background climate and urban morphology. Notably, these contrasts persist even after controlling
for these factors, as illustrated for instance in Figure 3c. While an in‐depth assessment of human management
practices is beyond the scope of the current study, we hypothesize that socioeconomic conditions strongly in-
fluence cooling capacity (e.g., through irrigation practices). Importantly, our findings suggest that varying cooling
capacity is evident for comparable parks across different countries and socioeconomic contexts and should not be
attributed solely to green space availability.

While our estimated average SPCI intensities are within the reported ranges of previous studies (Table S1 in
Supporting Information S1), our global‐scale reveals a pronounced seasonal variability of SPCI climatology.
While previous studies (Blachowski & Hajnrych, 2021; Yang et al., 2017; Zheng et al., 2022) often focused solely
on the warm season, our current analysis reveals that the seasonal variations can exceed 3°C, particularly for high
latitude cities. Moreover, we uncover significant differences in seasonal variability across climate zones (Figure 2
and Table S4 in Supporting Information S1) and vegetation types (Figure 3b), challenging the previous notion of
absent cooling effects during winter (Zhao et al., 2021).

Moreover, this study introduces a methodological framework to account for the influence of the surrounding
urban area on park cooling effects. First, we developed a rigorous, systematic process to globally identify parks
free from the cooling influence of nearby parkland or natural surfaces. Next, we characterized the urban
neighborhoods around these parks, using the LCZ classification, providing a standardized and systematic
approach. While widely used in urban climatology, an LCZ‐based approach has not been used for SPCI analysis
in previous works, with notable exceptions in a single‐city case study (Kirschner et al., 2023), Our study thus
addressed a critical gap, offering the first standardized characterization of urban surroundings in a global SPCI
climatology.

The SPCI effect shares several similarities with the Surface Urban Heat Island (SUHI) in terms of their devel-
opment and intensity, yet notable differences also emerged in the current work. The peak summer daytime cooling
that we find for parks in arid macroclimates (Figure 2b) is consistent with other studies (Larson & Perrings, 2013;
Song & Wang, 2015) regarding vegetation in xeric environments, despite the negative daytime SUHI that is
typically developed for the urban area (Stewart et al., 2021) and its general stable seasonality (Sismanidis
et al., 2022). Nevertheless, the cooling effect of evapotranspiration can be limited or even reversed during periods
of intense drought. Overall, we observe that the influence of droughts on park cooling is highly dependent on the
city background climate. This insight clarifies previously conflicting results in the literature regarding SPCI
intensity during extreme conditions (Liu et al., 2023). In particular, parks in dry climates, such as the Mediter-
ranean, have a statistically significant reduction in cooling influence at times of extreme drought, aligning with
previous findings (Zhao, Meili, et al., 2023). Furthermore, our findings reveal forested parks tend to have better
drought response than low‐vegetation parks; our results likely reflect drought avoidance traits of trees such as a
deep root system (Brown et al., 2015).

Moreover, this study demonstrates that well‐treed parks consistently provide greater daytime cooling than other
park types, due to the combined effect of evaporative cooling and shading (Figure 3a). The enhanced cooling
efficacy of forested parks, previously noted in localized studies (Spronken‐Smith &Oke, 1998), is confirmed here
on a global scale, underscoring the robustness of this result across various macroclimates and seasons. For small
and medium‐sized well‐treed parks, a robust logarithmic increase in cooling with increasing park area is
observed, consistent with findings from previous single‐case studies (Qiu & Jia, 2020; Ren et al., 2013; X. Wang
et al., 2018), suggesting the potential to generalize local mechanisms controlling the upper limit of cooling.
However, due to the small sample size for larger parks, we were unable to confirm whether SPCI plateaus beyond
a certain park size. Further research is needed to identify the potential upper limit and optimize park design for
cost‐effective cooling. In addition, numerical simulations could be used to explore cause‐and‐effect relations in
the thermal behavior of parks by isolating specific processes of interest (Meili et al., 2021).

In general, our study on urban parks reinforces the previously observed cooling benefits of urban tree planting, as
obtained using remotely sensed LST across multiple European (Schwaab et al., 2021) and global (Zhao, Zhao,
et al., 2023) cities. We stress, however, that satellite‐based observations correspond to an elevated cooling plane
in the case of forested parks which may not be directly coupled with the surface air temperature. In addition,
satellites cannot provide a “complete” (i.e., 3‐D) urban surface temperature (Stewart et al., 2021). Full reporting
of site metadata, including park characteristics and built‐up environment (LCZ), in our provided data set ensures
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transparency and enables accurate interpretation of our results. When assessing green‐infrastructure strategies, it
is also essential to consider additional effects, such as potential adverse impacts on pedestrian thermal comfort
due to increased humidity (Huang et al., 2021)—even if a city under typical conditions form a “dry island” (X.
Huang & Song, 2023; Meili et al., 2022). At the same time, reduced radiant load through shading (Rahman
et al., 2020) or impacts in the micrometeorology and local wind patterns (Kong et al., 2014) further complicate the
net thermal comfort effects of urban trees and parks. Another limitation of our study focusing solely on daytime
observations; during nighttime the situation is expected to be reversed, with grassed parks anticipated to be cooler
(Spronken‐Smith & Oke, 1998) Further studies have the potential to offer valuable insights into the diurnal range
of park cooling in relation to park types and should also consider variations in SPCI cooling extent and the factors
influencing it.

Synthesizing results from previous local studies into a generalized quantitative understanding of SPCI clima-
tology has been challenging due to lack of unified methodologies, limited satellite scenes, and a constrained
geographic scope. By following a standardized methodology and establishing experimental control through site
and data stratification, we reveal the temporal and spatial patterns of daytime SPCI intensity, which vary ac-
cording to park characteristics, climate, season, and urban form. This global‐scale analysis, combined with the
open data set provided, readily supports the development of site‐specific adaptation measures and enhances the
comparability and transferability of urban climate knowledge. As demonstrated, vegetated urban parks can
robustly provide more heat comfortable environments and reduce heat stress vulnerability; however, their design
must consider both current and future climate conditions, along with their resilience during extremes.
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