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Review of the influence of landscapes on stream ecosystems

OU Yang, WANG Xiaoyan "
College of Resources, Environment & Tourism, Capital Normal University, Beijing 100048, China

Abstract: Understanding and measuring the key landscape factors and how they influence the characteristics of river
ecosystems has been a central focus of those who study, manage, and use river systems. The development of assessment
methods for lotic ecosystems, combined with advances in geographic information systems ( GIS) and spatial analysis has
resulted in a rapidly expanding literature linking land use to river response. Hundreds of studies provide strong evidence
that increases in agricultural and urban land is frequently a predictor of a degraded state of the stream condition. Higher
inputs of sediments, nutrients, and pesticides accompany increasing the extent of agricultural land within catchments. Major
changes associated with increased urban land area include increases in the amounts and variety of pollutants in runoff, more
erratic hydrology, increased water temperature and reduction in channel morphology and habitat. Recent studies in
landscape ecology have paid particular attention to the spatial structure of landscapes in examining the relationships between
land uses and river systems. From landscape ecological perspectives, the landscape pattern and other landscape information
may play an important role in determining natural habitats, hydrological processes, energy flow and nutrient cycles.
Although it has been recognized for some time that physicochemical and biological characteristics of rivers are strongly
influenced by landscape within the surrounding watershed at multiple scales, the development of conceptual frameworks and
tools for measuring and synthesizing such linkages is a relatively recent approach. Understanding the pathways and
mechanisms through which land use influences stream conditions is aided by the comparative and empirical approaches that
are the focus of this review; yet, such knowledge at present is extremely limited. Empirical associations between land use
and stream response only succeed to varying in implicating influence pathways. In synthesizing these studies, three key
challenges are identified for studying and managing landscape-river systems, which includes identifying covariation of
anthropogenic and natural gradients in landscapes, measuring how various spatial-scale factors interactively influence
instream habitat and biota and understanding uncertainties concerning the importance of thresholds. Natural and

anthropogenic gradients often are cross-corelated, because human activities are most intensive in certain landscape settings,
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making it difficult to determine how extensive alterations of land cover by human activities modify natural river
characteristics and their associated biological communities and assemblages. There is ample evidence that landscape factors
influence river ecosystems across a wide range of spatial scales, but the roles of riparian buffer vs. larger scale factors may
be difficult to separate. A non-linear response indicating a threshold is useful for managers, because it suggests a critical
region of sensitivity of the ecosystem to a stress, and, therefore, helps to set acceptable limits. However, whether the
threshold responses are widespread is uncertain, owing partly to the scatter that is common in empirical relationships
between land use and stream response. Future research that focuses on overcoming the challenges and filling the knowledge
gaps will substantially improve our understanding of river ecosystems. These include improving river-landscape
classification ; capturing appropriate spatial and temporal scale data; fueling the development of new landscape indicators for
linking the functions and processes operating at various spatial scales and integrating data at molecular scales to landscape

scales.

Key Words: landscape; stream ecosystems; watershed hydrology; spatial scale; land use
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