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Tab.1 Sediment yield comparison for developing and developed basins
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Run Branch
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Fig. 1 A conceptual model of river channel change
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Progress on Urban Stream Transformation of Critical Forms
and Stability Relationships

YIN Xiaoling"?, LI Guicai', LIU Kun'?, ZHONG Yujia"’
(1. School of Urban Planning and Design, Shenzhen Graduate School of Peking University, Shenzhen 518055, China;
2. College of Urban and Environmental Science, Peking University, Beijing 100871, China)

Abstract: Urban river degradation under human impacts has aroused wide attention in the areas of geography
science and hydrology. But in domestic academic field there is still a lack of systematic theory study on fluvial
geomorphology and process which is the important work in river restoration design. Based on the study of river
geomorphology and stabilization for nearly half a century, this paper reviews the research results from the con-
tent and method, summarizes the features and reasons about river changes in the process of urbanization, and an-
alyzes the advantages and limitations of river classification. In conclusion, urbanization has transformed river
landscapes across the Earth’s surface, caused great damage to fluvial equilibrium, and highly altered river natu-
ral progress. The main parameters include river enlargement, reductions in sinuosity, an overall increase in drain-
age densities, and a tendency for bed material to coarsen. The root cause of these changes is the change of hydro-
logic suystem and sediment discharge regiments in that urban construction can induce river aggradation due to
soil erosion at the beginning of urbanization; and accompanied by the gradual completion of the construction,
channel erosion has been the main source of river sediment; and that hydrological system is upset by a decrease
in the perviousness of the catchment, driven by land-use changes. Therefore, scholars have been studying the
classification of river evolution on form and stability. In this paper, a summary of existing urban stream classifi-
cation systems can be classified primarily into three broad types by synthesizing literature methods: form-based
method, process-based method and synthesis method. Form-based method is appropriate for concluding river
morphological characteristics, but the classification scheme lacks significant explanation and has a limited basis
in channel processes and stability. Process-based method can provide important information at the stage of evolu-
tion and the dominant channel processes that can help predict the future response to changing sediments and dis-
charge inputs. However, it ignores the correlation between river degradation, adjustment time and different stag-
es of urbanization. The synthesis method with form and process-based feature, which is currently widely used,
avoids the lack in application of above two methods and emphasizes the theory period of river adjustment which
include three phases “the onset of a morphological response-significant morphology change-a new equilibrium”,
but still needs future quantitative research. Combing the existing experiences is beneficial to provide a scientific
basis and practical references for watershed restoration and management in China.

Key words: urbanization; river form; fluvial equilibrium; channel adjustments; river classification
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