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Abstract: Over the past three decades, high-albedo roofing has been promoted as a strategy to mitigate
the urban heat island effect and reduce cooling energy demand and costs. Insaddition, high-albedo roofs
can increase thermal comfort in non-conditioned buildings. Energy'saving.and thermal comfort benefits
from these roofs have two components: 1- Direct benefits tocindividual buildings by reducing absorbed
shortwave radiation through the roof, and 2- Neighborhood-scale, indirect benefit resulting from reduced
ambient air temperatures, particularly when high-albedo surfaces are deployed on a large scale. This study
is an effort to quantify the relative importance of these 'direct and indirect benefits and identify how they
are affected by building and climate characteristics, We used whole-building energy simulations of a set
of archetypical single family residential buildings.in three locations with distinct characteristics within the
Los Angeles area (one coastal, and two inland). Our simulations show that benefits from the indirect
effect can be the same order of magnitude as the direct effects. More importantly, these benefits depend
on the climate and building/Characteristics. The highest energy and thermal comfort benefits were
observed in a low-performancebuilding (defined by airtightness and ceiling insulation level) in Long
Beach, where simulations,indicated an energy savings of 41 % and thermal comfort improvement of 23 %

due to a combination of direct and indirect effects.
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