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Morphological evolution of spur dike local scour hole and the scour balance critical condition

ZHANG Li, SUN Zhongke, XU Dongpo
(North China University of Water Resources and Electric Power, School of Water Conservancy, Zhengzhou 450046, China)

Abstract: Roughly several parameters controlled the 3-D characteristics of the scour hole geometry. which
were the scour hole depth and width geometry and the side slope of upstream and downstream. The inclina-
tions of the upstream and downstream side-slope kept relatively stable in the stage of scour equilibrium,
while the relationship between the wet angle of repose of the sediment particle and the critical condition of
scour equilibrium is not clear. A series of clear—water experiments showed that the variation of the scour
depth and length possessed asymmetrical characteristic in different flow condition and the angel of inclina-
tions of the upstream and downstream side—slope oscillated damply with time until stability. The scour hole
side slope is steeper at upstream than that at downstream, which has a approximate constant of inclination
ratio, namely about 0.5. The angel of inclination of side-slope is close to that of repose of the sediment
particle, and its lower limit angle ratio approximated to 0.7.

Keywords: the local scour of spur dike; depth and broadening of scour hole; scour hole shape; critical con-

dition of scour balance; the angle of repose for sediment particles
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Simulated impacts of climate change on evapotranspiration and vegetation

in Horqin Sandy Land

WANG Siru" ?, LEI Huimin', DUAN Limin’, LIU Tingxi3 , YANG Dawen'
(1. State Key Laboratory of Hydroscience and Engineering, Department of Hydraulic Engineering ,
Tsinghua University, Beijing 100084, China;
2. State Key Laboratory of Hydrology and Water Resources and Hydraulic Engineering Science,
Nanjing Hydraulic Research Institute, Nanjing 210029, China;
3. College of Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: Vegetation degraded significantly in Horqin Sandy Land over the past three decades. Identifying
the variability of the key ecohydrological processes (such as evapotranspiration and vegetation growth) that
are closely related to desertification is prerequisite for a better control of desertification processes in the fu-
ture. Based on an ecohydrological cellular automata model, the Water and Vegetation Interactions—based
Eco-hydrological Model (WaVEM) was developed and employed to evaluate the effects of the precipitation
and potential evapotranspiration changes on the actual evapotranspiration (E,) and leaf area index, and to
analyze the responses of vegetation to the multi-year precipitation reduction. During 1964—2013, E and an-
nual maximum LAI (LAl,.) had insignificant trends while precipitation changed insignificantly and potential
evapolranspiration increased significantly. The precipitation change was the major factor causing the decreas-
es of both E, and LAl.., while the effect of potential evapotranspiration was the second. Multi-year precipi-
tation reduction during 1999—2011 caused significant vegetation degradation in Horgin sandy land. A
short—term drought could lead to a sudden decline in vegetation, however, vegetation recovered quickly af-
ter the drought.

Keywords: evapotranspiration; vegetation change; ecohydrological model; Horqin Sandy Land; climate

change
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