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Effects of Land Use Change in Watershed on Base flow in Arid Area
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Abstract: Base flow is one of the most important hydrological characteristics of river in arid area during dry
season, and has vital functions in keeping runoff and conserving ecology safety. Based on the four stages land
use data (1980, 1995, 2000, 2013) in the upstream of Qingshuihe River watershed, and daily runoff data
from Yuanzhou Hydrological Station during 1984—2014, this study segmented the base flow by using dry
season runoff segment method. Furthermore, we analyzed the relationship among base flow, base flow in-
dex, and landscape indices. We also clarified the landscape change effects on base flow. The results showed
that: (1) grassland was the main landscape of the upstream from 1984 to 2014, and the biodiversity of the
watershed increased with time; (2) runoff magnitude of upstream significantly decreased during 30 years,
but the decreased scope of runoff was more significant than base flow; (3) the relationship between landscape
indices and base flow was better than runoff. Among five landscape indices, significant positive correlations
were obtained between base flow and SHAPE-AM, COHESION, LPI, but significant negative correlations
were found between base flow and PRD, PAFRAC.

Keywords: base flow; landscape index; land use; upstream of Qingshuihe watershed; arid area
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