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            Abstract
Body size is intrinsically linked to metabolic rate and life-history traits, and is a crucial determinant of food webs and community dynamics1,2. The increased temperatures associated with the urban-heat-island effect result in increased metabolic costs and are expected to drive shifts to smaller body sizes3. Urban environments are, however, also characterized by substantial habitat fragmentation4, which favours mobile species. Here, using a replicated, spatially nested sampling design across ten animal taxonomic groups, we show that urban communities generally consist of smaller species. In addition, although we show urban warming for three habitat types and associated reduced community-weighted mean body sizes for four taxa, three taxa display a shift to larger species along the urbanization gradients. Our results show that the general trend towards smaller-sized species is overruled by filtering for larger species when there is positive covariation between size and dispersal, a process that can mitigate the low connectivity of ecological resources in urban settings5. We thus demonstrate that the urban-heat-island effect and urban habitat fragmentation are associated with contrasting community-level shifts in body size that critically depend on the association between body size and dispersal. Because body size determines the structure and dynamics of ecological networks1, such shifts may affect urban ecosystem function.
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                    Fig. 1: Map of the study area.[image: ]


Fig. 2: Micro-climatic urban-heat-island effects.[image: ]


Fig. 3: Taxon-specific percentage change in CWMBS for a 0–25% change in urbanization.[image: ]


Fig. 4: Taxon-specific plots of CWMBS as a function of urbanization.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 Micro-climatic urban-heat-island effect strengths.
a, b, Slopes of the urban-heat-island effects (measured as the increase in temperature (°C) per 1% increase in percentage BUC) as a function of spatial scale (the radius at which urbanization was quantified) with 95% confidence intervals (CI). Separate measurements are shown for summer (red) and winter (blue) using merged readings for pond, grassland and woodland habitats (n = 104 sites). a, Diurnal measurements. b, Nocturnal measurements. Data points are offset from one another horizontally to improve clarity.


Extended Data Fig. 2 Correlations between urbanization and habitat fragmentation.
Correlations between urbanization (measured as the percentage BUC) and three habitat fragmentation variables: habitat coverage (a, b), mean size of habitat patches (c, d), and mean nearest-neighbour distance among habitat patches (e, f). Separate plots are shown for terrestrial (that is, all types of (semi-)natural habitat, a, c, e) and aquatic (that is, all pond types, b, d, f) habitats (n = 27 landscape-scale sampling plots). Pearson’s r coefficients and P values are indicated; not significant (NS), P > 0.1; *P < 0.05; ***P < 0.001.
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