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Research progress in the eco-environmental effects of urban green spaces

SU Yongxian'*?, HUANG Guangqing'**, CHEN Xiuzhi'?®, CHEN Shuisen', LI Zhishan'?*"
1 Guangzhou Institute of Geography, Guangzhou 510070, China

2 Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510070, China

3 Graduate University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract; In the 21™ century, more and more people from rural areas and suburbs pour into cities. Urbanization had
become an unstoppable tendency bringing a series of unfavorable consequences. Farmlands in the countries are shrinking.
Rural lands, rivers and air conditions are polluted. Because of the rapid development of urban industries and the
aggravation of urbanization, large numbers of natural surfaces in the city have been replaced by artificial surfaces. This had
resulted in undesirable impacts on urban meteorological and ecological environment, which could have seriously polluted
urban ecology and urban environments and accelerated the ecological crisis of urban spaces, and also brought lots of
negative effect to the health of human beings. Studies had showed that urban green spaces could absorb carbon dioxide,
release oxygen, lower the air temperature, increase air moisture, reduce dust concentration and noise level, while they
could protect the biodiversity and reduce air pollution through the photosynthesis, absorption, buffer function, transpiration
and evapotranspiration of vegetation. Urban green spaces were one of the best ways to improve the urban ecological
environment. Many researchers have done numerous studies about the eco-environmental effects of urban green spaces,
mainly in lowering the surface temperature, increasing the air humidity, carbon fixation and oxygen release, noise
reduction, pollution filtering and biodiversity protection. The differences of the eco-environment effects of the urban green
space were not only reflected on large spatial scales (such as different zones, countries and regions and so on), but also
reflected on small spatial scales (such as different underlying surface and vegetation types and so on). What was more,

these differences were still not only reflected on large temporal scales (such as different seasons or months) , but also on
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small temporal scales (such as different days, hours and minutes). The main influencing factors of the eco-environment
effects of the urban green space were summed up as following: the sun radiation quantity, green space size, the shape of
green space (the length and width ratio, height, boundary curvature degree, perimeter area ratio, etc. ), the green space
landscape structure, the internal composition of green space, vegetation indexes ( Normalized difference vegetation index,
Leaf area index, Vegetation fraction, Thermal vegetation index, etc), biomass and some other ecological environment
factors. Seen from the study methods, most researches about the eco-environment effects of urban green space at home or
abroad mainly used two methods. One was based on the observation data. The other was the quantitative remote sensing
technique, by which we could retrieve the land surface parameters simultaneously. Currently, most of the researches were
based on traditional field observation method. That was because that the quantitative remote sensing technology was limited
to a few parameters. In developed countries, the thermal infrared ( TIR) remote sensing techniques had been used over
urban areas and applied in urban climate and heat environmental studies for more than 30 years, mainly for analyzing land
surface temperature (LST) distribution, difference and their relationship with urban development and surface energy fluxes.
Recently, the rapidly expanding urban areas of the world aroused an environmental challenge for the 21st century that
required both new analytic approaches and new data sources. Thus, remote sensing technology could provide a new study
method for researchers in developing countries. With the development of the quantitative remote sensing technology, the
remote sensing technology is sure to play a more and more important role in future micro-scale eco-environmental effect
studies. Based on differences of existing research methods and contents, the study summarized and systematically evaluated
the researches on 6 eco-environmental effects of urban green spaces. The current study difficulties, deficiencies and key

directions were indicated for references to future allied researches.

Key Words: Urban green space ( UGS); eco-environmental effect; lowing land surface temperature; increasing air

humidity ; carbon fixation and oxygen release; noise reduction; antipollution; protect biodiversity
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