Accepted Manuscript '! ssssss =
=

; ; . ; _ JOURNAL OF
Toward improved design of check dam systems: a case study in the Loess Pla \H YDROLOGY

teau, China

Debasish Pal, Stefano Galelli, Honglei Tang, Qihua Ran

PII: S0022-1694(18)30128-8

DOL: https://doi.org/10.1016/j.jhydrol.2018.02.051
Reference: HYDROL 22600

To appear in: Journal of Hydrology

Please cite this article as: Pal, D., Galelli, S., Tang, H., Ran, Q., Toward improved design of check dam systems: a
case study in the Loess Plateau, China, Journal of Hydrology (2018), doi: https://doi.org/10.1016/j.jhydrol.
2018.02.051

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jhydrol.2018.02.051
https://doi.org/10.1016/j.jhydrol.2018.02.051
https://doi.org/10.1016/j.jhydrol.2018.02.051

Toward improved design of check dam systems: a case study in the
Loess Plateau, China

Debasish Pal®*, Stefano Galelli#, Honglei Tang®, Qihua RanP

@ Pillar of Engineering Systems and Design, Singapore University of Technology and Design, Singapore
487372
bCollege of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China

Abstract

Check dams are one of the most common strategies for controlling sediment transport
in erosion prone areas, along with soil and water conservation measures. However, existing
mathematical models that simulate sediment production and delivery are often unable to
simulate how the storage capacity of check dams varies with time. To explicitly account for
this process—and to support the design of check dam systems—we developed a modelling
framework consisting of two components, namely (1) the spatially distributed Soil Erosion
and Sediment Delivery Model (WaTEM/SEDEM), and (2) a network-based model of check
dam storage dynamics. The two models are run sequentially, with the second model receiving
the initial sediment input to check dams from WaTEM/SEDEM. The framework is first
applied to Shejiagou catchment, a 4.26 km? area located in the Loess Plateau, China, where
we study the effect of the existing check dam system on sediment dynamics. Results show
that the deployment of check dams altered significantly the sediment delivery ratio of the
catchment. Furthermore, the network-based model reveals a large variability in the life
expectancy of check dams and abrupt changes in their filling rates. The application of the
framework to six alternative check dam deployment scenarios is then used to illustrate its
usefulness for planning purposes, and to derive some insights on the effect of key decision

variables, such as the number, size, and site location of check dams. Simulation results
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