34 12 Vol. 34 No. 12
2014 6 ACTA ECOLOGICA SINICA Jun. 2014

DOI: 10.5846/stxb201306071391

2014 34(12) :3142-3150.
Huang S Guo Q H. Research review on effects of urban landscape pattern changes on water environment. Acta Ecologica Sinica 2014 34( 12) :3142-3150.

12 1 *

(1. 361021; 2. 100049)

Research review on effects of urban landscape pattern changes on water

environment
HUANG Shuo' > GUO Qinghai' *

1 Key Laboratory of Urban Environment and Health Institute of Urban Environment Chinese Academy of Sciences Xiamen 361021 China
2 University of Chinese Academy of Sciences Beijing 100049  China

Abstract: Urban water environment is an important part of urban ecosystem including natural and man-made water and the
natural elements and urban landscape which are closely related to water at catchment scale. Healthy urban water
environment could product positive ecological effects such as water retention and impoundment environmental
decontamination material transportation making energy flow smoothly and conserving biodiversity. However the change of
urban land cover induces the deterioration of urban water environment and leads to negative water environment effects such
as non-point pollution imbalance of aquatic ecosystem and urban flooding. The replacement of urban landscape types and
evolution of urban landscape pattern caused by human activities display at following aspects: widespread vegetation matrix is
largely replaced by artificial hardened ground while natural landscape patches are fragmentized and manual corridors
including urban roads and drainage network increase sharply resulting in the disproportion of water pollution “source” and
“sink ” landscape types and landscape pattern. Through statistical analysis and model simulation researchers at home and
abroad find that: the cultivated land and urban construction land are the main sources of non-point pollution while natural
vegetation landscape types contribute to the reduction of non—point source pollution. Urban surface hardening reduces the
environmental capacity of urban water environment by influencing urban hydrological cycle for instance surface runoff

evaporation and infiltration and so on. Together with environmental capacity reduction the eutrophication of urban water

environment makes negative effects on the balance of aquatic ecosystem. Negative water environment effects responding to
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urban landscape pattern will change with spatial and temporal scales. This paper summarizes current researches about the
effects of urban landscape types and pattern evolution on water environment and points out the deficiencies of recent
researches such as the lack of specific research coupling landscape pattern change and ecological process the
indeterminacy of the landscape pattern threshold influencing urban water environment the difficulty in popularizing and
repeating research results neglecting the relationship between urban artificial corridor and water environment effects and
the lack of comprehensive research about negative water environment effects. At last we put forward five key points of
future researches: the lagging response of urban water environment to the change of urban landscape pattern; the differences
of water environment effects with different types and distributions; the combined influences from the urban landscape
pattern including matrix corridor and patch; development of new model which concentrates on urban water environmental
effects; a set of related index for urban planning and urban water environmental effects. Our study will contribute to better

understanding of urban sustainability.

Key Words: landscape pattern; water environment effects; urban planning
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1
Fig.1 The general process of urban landscape pattern and water environment effects research
FA: Factor Analysis; DA: Discriminant Analysis; RA: Regression Analysis; CA: Cluster Analysis; PCA:
Principal Component Analysis; OLS: Ordinary Least Square; GWR: Geographical

Weighted Regression
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