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Tab.2 Number and average length of channel for each grade in model drainage systems
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Influence of base level lowering on sediment yield and
drainage network development:an experimental analysis

JIN De-sheng, ZHANG Ou-yang, CHEN Hao, GUO Qing-wu
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract; In this paper an experimental study on influence of base level lowering on non-
linear relationship between sediment yield and drainage network development has been
completed in the Lab of Fluvial Geomorphology in the Institute of Geographic Sciences and
Natural Resources Research, Chinese Academy of Sciences. The area of flume drainage
system 1s 81. 2 m?, the longitudinal gradient and cross section slope are from 0. 0348 to
0.0775 and from 0. 0115 to 0.038, respectively. Three experiments are a background
drainage development (Run I) and drainage developments influenced by the first (Run II)
and second (Run III) base level lowering, respectively. They are covered by the same
model materials with a medium diameter of 0. 021 mm. At the beginning of each experi-
ment the (shaped small network is dug in the flume, an artificial rainfall equipment is a
sprinkler-system composed of 7 downward nozzles, distributed by hexagon type and a giv-
en rainfall intensity is 35. 56 mm/hr. cm®?. Three experiments are designed by process-re-
sponse principle. Running time span for each experiment is 720 minutes.

The background experiment shows that the sediment yield process is characterized by
delaying with a vibration. During network development the energy of a drainage system is
dissipated by two ways, of which one is to increase the numbers of channels (rill and gul-
ly) ,and the other one is to enlarge the channel length. As the first base level lowering oc-
curs the channel at the model drainage outlet is down cut and enlarged and the sediment
yield process appears a complex response with double peaks at first and then decreases.
When the second base level lowering occurs the phenomena was duplicated, but the influ-
ence of the second base level lowering on intensity and amplitude is smaller than that of the
first base level lowering.

The fractal dimension of a drainage network is exactly an index of energy dissipation
of a drainage morphological system. Change of this index with time is an unsymmetrical
concave curve. Comparative result of the three experiments explains that the influence of
base level lowering is reducing with the elapse of time and far away from the outlet of

model drainage basin.

Key words: base level lowering; network development; sediment yield; nonlinear relation;

experimental analysis



