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Strong contributions of local background climate to

urban heat islands

Lel Zhao', ¥utwiLee'™, Ronald B. Smith* & Keith Oleson™®

The wrhan heat isdand ( UHI ), a cvmmon phenomen on inwhich sur-
face temperatures are higher in urban areas than in surmanding
rural areas, represenis one of the most sgnificant buman-indwced
changes to Earth’s surface climate'*, Even though they arelocalized
haotspots in the hodscape, UH have a profound impact on the
lives of urban residen ts, who amprise mone than hal fof the workd's
population”. A barrier to UHI mitigation is the back of quantitative
attribution of thevariou scontributions to UHI intensity” { expressed
as the temperature differen o bet ween urban and ruml areas, AT).
A cymmaon perception is that redudion in evaporative couling in
wrhan bind i the dominant driver of A T{mef. 5. Here we mse a cli-
mate model t o show that, for citis acroisNorth America, geographic
variations in daytime ATane brgely explainal by variations in the
elfidency with whidh urbanand rol aress convect et tothe lower
atmasphere, Ifurban areas area erdyma micall y smoother than sur-
rotndingrural areas, wrban heat dissi pation is rdatively les efficient
and wrban warming eours (and vice versa). This oovection effect
depends on theloalbadkgrund dimate, increasing daytime AT by

30 =03 kelvin (mean and #andard error) in humid dimates bt
decreasing A Thy 1.5 £ 0.2 kebvin in dryclimates. Int he bumid east-
ernUnited States, theris eviden o= of higher A Tindrier years. These
relationships imply that UHEs willexacerbate | |
health in wet dimates where high temperature effects are already
compounded by high air humidity™ and in drier yeans when pos-
itive temperat ure anomalies may be reinforced by a precipitation-
temperature feedback®, Our resul ts support albedo gement as
a viable meansof reducing AT on large scales™',

The conversion of natural bnd to urtban bind cones several notable
perturbations to the Earth’s surfice energ y balance. Reduction of evap-
omtive couling is generally thought to be the dominant fctor contribe
ting to Uﬂhﬂhw&}ﬂidmi;mﬁdwimm
the halance amd s hould i nerease the surface tem perature
input by solar radiation will also increase if albalo is reduced in
prowcess of lnd @nversion, .BuiHinF amnd other artificial materialscan
stome mrMmﬁ]'inﬂudirth'neﬂunmmﬂ iomn
and soil; releaseofthe stored energy at night contributes tonight-time

Figure 1 | Predpitation and population
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