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Although both urban and rural temperatures are expected to increase under heat waves (HWSs),
whether the urban heat island (UHI) intensity becomes stronger under HWs remains unknown
especially at the daily mean and large spatial scales. Using an urbanized land surface model, we
quantify the interactions between UHIs and HWs over the Contiguous United States (CONUS).
Synergistic interactions (i.e., increased UHI intensities under HWs) are observed over the eastern
and western U.S. However, negative interactions are found in the Central U.S. due to the stronger
inhibition of rural evapotranspiration by vapor pressure deficit (VPD) stresses. The interactions
between UHIs and HWs in the Central U.S. will be further reduced along with the elevated VPD
stresses in a hotter future. The results highlight the importance of properly parameterizing the
sensitivity of urban and rural evapotranspiration to various environmental stresses in climate and
earth system models.
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