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Investigating the characteristics of sediment
concentration rating curves during storms

Chi-Cheng Yang'"" Kwan Tun Lee

ABSTRACT In rainstorm periods, overland flow will concentrate to channels
resulting in the increasing of channel flow, and soil will also be eroded by rainfall
impact and the shear force of the overland flow to increase sediment concentration in
the channel flow. Williams (1989) examined the relationship between the flow
hydrograph and sedimentgraph, and concluded that the sediment concentration
rating curve can be classified into five categories: single-valued line, clockwise loop,
counterclockwise loop, single line plus a loop, and figure eight. In this study, the
Goodwin Creek Experimental Watershed, located in Mississippi, USA, was selected
as a test site, and a newly developed geomorphologic instantaneous unit
sedimentgraph model (GIUS) was used to simulate the flow and sediment
hydrographs during storms. The five categories of sediment concentration rating
curves can be generated by assigning different model parameters. The results
indicate when the flow travel time equals the sediment travel time, a single-valued
rating curve can be generated. When the sediment travel time is less than the flow

(1) AFI ARl
Water Disaster Mitigation Center, Water Resource Agency, Taipei 106, Taiwan, R.O.C.
(2] 7y ASHME T ST
Eepartment of River and Harbor Engineering, National Taiwan Ocean University, Keelung 202, Taiwan, R.O.C.
*Corresponding Author. E-mail address: ccyang@wra.gov.tw



266 S8 ~ 2 BRI DR Al

travel time, the rating

curve will

show a clockwise-loop shape. A

counterclockwise-loop rating curve indicates the sediment travel time is larger than

the flow travel time. If the sediment travel time is larger than the flow travel time in

some specified runoff states and the sediment travel time is less than the flow travel

time in other runoff states, then a single line plus a loop rating curve or a figure-eight

rating curve will be found.
Key Words:

sediment concentration rating curve, sediment travel time, flow travel

time, instantaneous unit sedimentgraph.
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Table 1 Geomorphologic factors of Goodwin Creek watershed
Wi PR REMBREAES] TSRS T ey NIRRT
i Ni By L, (m) So, Se
1 62 0.64342 430 0.0252 0.0113
2 10 0.21930 1,540 0.0284 0.0073
3 2 0.04614 1,300 0.0307 0.0012
4 1 0.09114 7,470 0.0301 0.0024
* | [{BFERSS 1 P, =0.661 + P, =0.032 ~ P, =0306 + P, =0500 ~ P, =0500 + P, =1 ¢
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