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Development of a Kinematic Wave Model to Route Overland Flow
in Vegetated Area (II)
—Runoff Plot Experiments and Model Application—
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Summary

Runoff simulation tests to investigate the flow mechanics of nonsubmerged overland flow
in a natural grass intervening land system were condueted and a modified kinematic wave
overland runoff model developed by Choi et al. (1993) was verified. Nonhomogeneity and
heterogeneity of the soil, slope, local topography, infiltration, grass density, and the density
and activity of the soil microbes and wild animals were the major factors affecting the flow.
Streamlines were disturbed by grass stems and small concentrated flows due to the disturbed
streamlines and local topography were observed a lot. Relatively larger concentrated flows
were observed where bundles of grass were dominant than where individual grasses were
growing. Predicted hydrographs were agreed very well with measured hydrographs. Since
the modified model considers grass density in computing flow depth and hydraulic radius,
it can be better than existing kinematic wave model if it were used to route nonpoint source

pollutant attenuation processes in many grass intervening land systems.
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Fig. 1. Top view of the experimental layout.
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Fig. 2. Measured and predicted hydrographs.
Model parameters for synthetic ru-
noff, average grass stem spacing, ma-
nning’s roughness coefficient and
average grass stem diameter were
3601/min, 0.0283m, 0.042, and 0.00
261m, respectively
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Fig. 3. Predicted flow depth(yl) from con-
ventional model and predicted flow
depth(y2) and spacing hydraulic
(SHR) from modified model at the
15.2m sampling location of a plot
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Fig. 4. Predicted flow depth(yl) from con-
ventional model and predicted flow
‘depth(y2) and spacing hydraulic
(SHR) from modified model at the
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oja) ebsheo} 93l Horh olghge o
£& slEate 249 o) 2ut §elHolu Kao
and Barfield(1978)¢] d7ox I AR

fo
st
it
T
1o
e
)
to
[
SORNY
ml
o
2
lo
fu
-3

Ao o R

(]

9
Fus AEE FFFEINS v 4
zale +e8A 548 212 2 )
o HMMES) T WS ned A%
5§89 P FHaA Awsgch

LN B ARE BT B RE R
P AR AAbme} A Yy, ARy
o Apol, Eo) Fiot W, EFYRI} oy
SREY YR BF Sol YL ww 99

ElooX 4 or
G



Bl MiFRE 5ES 7487 938 Kinematic Wave Model®] 703 (I

2
2
i
bl

o] Zeh= FoAME & BFY HYFo
Ut HPFH HPE !
& &3 A fikge) naw s
359 ARt Fe T 54
o2 Ykt #34 K
noff Modelo] o&$t FHFEFHIE H-
FrgRAe 2 Jxegoen =3

oL

& BUSE 13y FHH T4
Zanz 7|&e] RYbc Hifh 5 &
S8y 54& 2o FEFoz o5
Atk 3 ¥ Kinematic Wave Runoff Model-&
7yEe) =A% ExF Fo FEIHHe EE
HEAQY Bl 9] EY, Hs 1Ea
FF Y FAS 53U SE&H £
BED fdo) 71498 5= ok

T 1
n\m o o

%r

2 £ X M

1. #Zdl, W. L. Magette, | &, #5538 1993.
o] HiERE 858 337 9§ Kine-
matic Wave Model®] 7D : B Mo-
del®] BHZE. 5383 A Vol 35(2).

2. Angle, J. S, G. McClung, M. S. Mclntosh,
P. M. Thomas and D. C. Wolf. 1984. Nut-
rient Losses in Runoff from Conventional
and Notill Corn Watersheds. J. Environ.
Qual,, 13 : 431-435.

3. Dickey. E. C. and D. H. Vanderholm. 1981.
Performance and Design of Vegetative Fil-
ters for Feedlot Runoff Treatment. Procee-

10.

dings of the 4th International Livestock Wa-
ste Sympcsium. ASAE Publication 2-81,
American Society of Agricultural Engineers,
St. Joseph, Michigan 49085.

. Doyle, R. C., G. D. Stanton and D. C. Wolf.

1977. Effectiveness of Forest and Grass Bu-
ffer Strips in Improving the Water Quality
of Manure Polluted Runoff. Paper No. 77-
2501. American Soceity of Agricultural
Engineers, St. Joseph, Michigan 49085.

. Dudda, A. M. and D. S. Finnan. 1983. Inf-

luence of Livestock on Nonpoint Source
Nutrient Levels of Streams. Transactions
of the ASAE, 26 : 1710-1716.

. Holt, R. F,, D. R. Timmons and R. E. Bur-

well. 1979. Water Quality Obtainable under
Conservation Practices. Soil Sci. Soc. Am.
Special Publication No. 8.

. Kao, T. Y. and B. ]. Barfield. 1978. Predic-

tion of Flow Hydraulics for Vegetated Cha-
nnels. Transactions of the ASAE, 22 . 489-
494.

. Lowrance, R. R, R. L. Todd and L. E. As-

mussen. 1983. Waterborne Nutrient Budgets
for the Riparian Zone of an Agricultural
Watershed. Agriculture, Ecosystems and
Environment, 10(1983) : 173-184.

. Magette, W. L., R. B. Brinsfield, R. E. Pal-

mer, J. D. Wood, T. A. Dillaha and R. B.
Reneau. 1987. Project Summary for Vegeta-
ted Filter Strips for Agricultural Runoff
X-003314-01.
Region IIl, Chesapeake Liaison Office, An-
napolis, Maryland 21403.

Meyer, L. D, G. R. Foster and S. Nikolov.
1975. Effect of Flow Rate and Conopy on
Rill Erosion. Transactions of the ASAE, 18
(5) 1 905-911.

Treatment. Assistance No.



w g T ek M35% 3% 1993%F 9A

11. Monke, E. J.,, H. J. Marelli, L. D. Meyer

12.

and J. F. DeJung. 1977. Runoff Erosion and
Nutrient Movement from Interrill Areas.
Transactions of the ASAE, 20(1) : 58-61.
Omernik, J. M., A. R. Abernathy and L. M.
Male. 1981. Stream Nutrient Levels and
Proximity of Agricultural and Forest Land
to Streams . Some Relationships. J. Soil.
and Water Conserv., 36 : 227-231.

13.

14.

Shanholtz, V. O. et al. 1981. Predicting Soil
Loss from Surface Mined Areas. Completion
SMMRRI Report, Department of Agricultu-
ral Engineering, VPI, Blacksburg, Virginia.
19pp.

Young, R. A, T. Huntrods and W. Anderson.
1978. Effectiveness of Nonstructural feedlot
Discharge Control Practices. Paper No. 78-
2578. American Society of Agricultural
Engineers, St. Joseph, Michigan 49085.



