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A review of the eco-environmental consequences of urban heat islands
X AO RongBo', OUYANG zhi-Yun'", L | Wei-Feng’, ZHANG ZhaoM ing’, TARV ER-Jr Gregory’,
WANG Xieo-Kel, M IAO Hongl (1 Research Center for Eco-Envirormental Sciences, Chinese A cadeny o Sciences, B eijing
100085, China; 2 China Renote Sensing Satellite Ground Station, ChineseA cademy o Sciences, B eijing 100086, China). A cta Ecologica Sinica,
2005, 25(8): 2055 2060
Abstract: One of the most well known form s of anthropogenic climate modification is the phenomenon of urban heating
Throughout various studies, the anbient tanperaturesof numerous urban centers have been determ ined to be several degrees
higher than the anbient air temperaturesof surrounding rural areas Thisphenomenon, first documented in L ondon by L ake
How ard in1833, is referred to as theU rban Heat Island Effect (UH 1), and is still studied inmany of the largest cities around
theworld

Based on the 34 English and 12 Chinese publications, we summarize the effects of urban heat islands on urban eco-
envirorment This review finds the urban heat islands have a number of meteorological and eco-envirormental consequences
L ong-tem research is being conducted in urban areas to detemine if UH Isplays a role in altering m acro-scale meteorological
patterns, such as snow frequency, snow cover, average dates of last freeze in Pring and the first freeze in autumn The
themal signature of UH Is has been found to increase the incidence of dow rnw ind precipitation, and catalyzes complicated
interactions in urban photochamistry reactions The effect of the urban heat island on urban il’s physical and chemical
characters is al® very pronounced UH Isnotonly increases urban il tenperature, but al affects silmetabolisn. The high
levels of emissions of heat and pollutants in urban areas have significant mpacts on the local environrmental qualities of air
temperature and air chamistry. This phenomenon does exert an influence on the behaviors of urban biology, urban biogeo-
chamical cycle, urban energy utilization, resident bioclimatological conditions and health, etc W hile, inmany places, the heat
island effect contributes to fuel saving in the colder seaons, this isoften outw eighed by the additional energy needs for air-

conditioning in summer.
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The intensity of UH Iscan bemiitigated by reducing artificial heat and greenhouse gas amissions, planning cities rationally,
constructing rooftop gardens, preserving morew ater, planting more street trees, and using high-albedo building materials
Furthemore, used strategically, plants can absrb large quantities of lar radiation and modify air temperatures through
trangiration Referencing trends in related scientific fields, it can be gathered that further research on the emlogical effectsof
urban heat islands should be encouraged Finally, thisreviav endsw ith a summary of future development trendsof urban heat

island assessnent and abatement

Key words urban heat island; eclogical effects urban clmate eoological process landscape ecology; urban biology
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