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    Abstract
With 70% of the global population in urban centers, the ‘greening’ of cities is central to future urban wellbeing and livability. Urban trees can be nature-based solutions for mental and physical health, climate control, flood prevention and carbon sequestration. These ecosystem services may be severely curtailed by insect pests, which pose high mortality risks to trees in urban centers. Until now, the magnitudes and spatial distributions of mortality risks were unknown. Here, we combine new models of street tree populations in ∼30,000 United States (US) communities, species-specific spread predictions for 57 invasive insect species, and estimates of tree death due to insect exposure for 48 host tree genera. We estimate that an additional 1.4 million street trees will be killed by insects from 2020 through 2050, costing an annualized average of US$ 30M. However, these estimates hide substantial variation: 23% of urban centers will experience 95% of all insect-induced mortality, and 90% of all mortality will be due to emerald ash borer (Agrilus planipennis, EAB). We define an EAB high-impact zone spanning 902,500km2, largely within the Midwest and Northeast, within which we predict the death of 98.8% of all ash trees. “Mortality hotspot cities” facing costs of up to US$ 13.0 million each include Milwaukee, WI, Chicago, IL, and New York, NY. We identify Asian wood borers of maple and oak trees as posing the highest future risk to US urban trees, where a new establishment could cost US$ 4.9B over the same time frame.
Significance Statement US urbanization levels are already at 82% and are growing, making losses of ecosystem services due to urban tree mortality a matter of concern for the majority of its population. To plan effective mitigation, managers need to know which tree species in which parts of the country will be at greatest risk, as well as the highest-risk insects. We provide the first country-wide, spatial forecast of urban tree mortality due to invasive insect pests, including forecasts for each host tree and each insect species in each US community. This framework identifies dominant pest insects and spatial hotspots of high impact. Further, these findings produce a list of biotic and spatiotemporal risk factors for future high-impact US urban forest insect pests.
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