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A comparative study on different roughness models of overland flow simulation

HU Peng, YU Minghui
(State Key Laboratory of Water Resources and Hydropower Engineering Sciences, Wuhan University, Wuhan 430072, China)

Abstract: Overland flow is the main agent for the transport and delivery of water, pollutants and soil parti-
cles. Roughness is an important parameter which impacts overland flow simulation results. The three rough-
ness models including constant roughness coefficient model, Lawrence model and roughness coefficient divid-
ed model are compared in bare slope, stone covered slope and vegetation covered slope. The Rainfall-run-
off Model which adopts the diffusive wave equation and Green—Ampt model considering slope effect is built
to simulate runoff process. Plant canopy interception of rainfall is considered when vegetation exists. The
analysis results indicate that the three roughness models are suitable for bare slope while roughness coeffi-
cient divided model performs best on stone and vegetation covered slopes which accounts for the space and
time variant resistance factor. The effect of roughness on flow hydrograph is mainly during the rising limb
and falling limb. For vegetation covered slope, there exists threshold value of rainfall intensity When rain-
fall intensity is larger than the threshold, the different roughness models have little impact on the simula-
tion results. Otherwise, it is needed to choose the suitable roughness model. The threshold value is larger
when the slope length is longer and the slope is smaller.

Keywords: resistance coefficient; rainfall-runoff model; overland flow simulation; rainfall intensity

(SAE44E: A8 fh)



