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The location of Chesapeake Bay Watershed
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Table 1  The topography and subwatersheds selection of Chesapeake Bay Watershed and the three physiographic provinces
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Fig.2 The subwatersheds and hydrologic sites in Chesapeake Bay Watershed and its three physiographic provinces
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Table 2 The statistics of land use type (unit: % )
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Table 3 The statistics of impervious surface (unit: % )
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Table 4  The statistics of the precipitation over 12 months for each region (unit; mm)
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Table 5 The statistics of the precipitation over 12 months for each region
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Impacts of Land Use and Impervious Surface on Stream
Flow Metrics in Chesapeake Bay Watershed

TIAN Di"*, LI Xu-yong'”, Donald E. WELLER®, BAI Zhong-ke’
(1. State Key Laboratory of Urban & Regional Ecology, Research Center for Eco-environmental Sciences, CAS, Beijing 100085, China;
2. School of Land Science and Technology, China University of Geosciences, Beijing 100083, China;
3. Smithsonian Environmental Research Center, Maryland 21037 — 0028, USA)

Abstract; Using daily discharge data from the US Geological Survey, we calculated 34 stream
flow metrics for 150 watersheds (area <282 km®) within the Chesapeake Bay basin, and selected
17 of the metrics. We quantified the proportions of forest, agriculture, grassland, developed
land, and impervious surface in each watershed. For each of the three physiographic provinces,
we correlated the flow metrics with the land cover proportions to elucidate how different land cover
types affect the flow regime. Higher proportions of forest increased stream flow in relatively dry
winters or springs and reduced stream flow in comparatively rainy autumns. Higher forest propor-
tions also reduced flooding, prolonged pulses of higher flow, and reduced flow variability. Higher
proportions of agriculture reduced flow variability and prolonged pulses of higher flow in all physi-
ographic provinces and reduced flooding in the highland physiographic provinces. Higher grass-
land proportions reduced flooding and flow variability and prolonged high flow pulses in all prov-
inces. Higher proportions of developed land and impervious surface reduced infiltration, increased
flooding and flow during high rainfall periods, intensified flow variability, and shortened high flow
pulses; there are different hydrologic effects in different urbanized areas.

Key words: land use; impervious surface; flow metrics; hydrologic response



