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Abstract Model STIR A nt of Veg Filter Strip Efficiency Estimating uncertainty in model inputs and parameters
Vegetated fulter strips (VES), as o best management practice, have become an |mpoftaul mpolmu nrllm waler " - - waser depth in the overland fow 2 : Y 3 E oS
improvement in walcrsheds. The SWAT model allows for ' of Overdand flow: q= ah'® a= J;)n - Musnisg's roughness coelficient The effeet of model ¢ values on the fated VFS cffi v was assessed in a sel of simulations in “The Latin Hy b swmpling of 3odl, ratafull, and "
practices, and Ium proven 1o be efficient in applications to watershed with a luhil.nn‘llnl.ngncullml component } "E:Bar‘hw which hacteria were released from manure applicd on a 200-m long ficld under the simulated rainfall and parnmeter space has been used Lo evaluate the probability of
The REMM, KINEROS, and other models have recently been suggested 1o use SWAT output 1o cvaluate the ac iy 3 i & 5 2 E
VES retention capacity with respeet to nutrient and sediment loads. The concern about the manure-borne Dispersive solute flux: ()= _,tq_ AN Bt ol vk moved with runoff through a 6-m long vegetated buffer strip sct at » homogeneous clay loam soil profile. b Al i e D R E
pathogens in waterways and walcr bodics hias 1o be addressed in more details by estimating the clficiency of 5 = FU amsount actachied to soil prevent the transport of pathogen indicator organisms from a
VFS in pathogen retention. The existing knowledge base shows that the functioning of VSF as barricrs for - L . f Gei oy = topacal bulk density The buse set of model parameters and initial and boundary values: 200-m stroteh of a manured ficld in weather conditions of 7
manure-borne pathogens 1o the large extent depends on hon status, soil infiliration capacity in VFS, and Soil-bacteria interaction: A= pd ———— :'_"Mb'“rl‘:;:;:"::g:‘m Rainfall intensity < 2.5 om h: rainfall derstion = Th Beltsville, Maryland. No correlation was assumed in the é o
rainfall intensity and durstion. The effect of these factors on the pathogen breakthrough in VES needs 1o be L . b : . L 38
researched ot the time scales smaller than the computation interval of one day that SWAT wses. The - 4 s h‘m m‘:;m Initial water content & = (.35 em'em®, thickness of the active soil layer o = § em; random sampling of model parameter distributions. o
dowmscaling of the SWAT output to the smaller time scales, however, introduces an unoerlnmlv We Iuwe Bacteria straining: B=IK,C van Genuchlen parameters: 6, - 0.447 cmlem™, 6, ~ 0,088 cmom, sy~ 142, gy~ 0.0125 cm; The VFS efficicnoy was less than 100% in 5% of cascs, and ]
developed the model STIR to simulate the overlund transport and loss to infiltrati 5o i ot R e £ . : sy ; less than 75% in 2.5% of cases. Relatively long high-intensity
in VFS. This model was used in Monte Carlo simulations to cvaluate the possible \nna‘hulm in pullmgm w(g — 0) &, 8, « e By — I Gamichion parmneniots Saturated hydraulic conductivity K= 0.467 cm h'; i L 3 ki
Kikrough in VS with inpots from SWAT, The simulations show that probabil e Infiltration: I=K_ 1+ | 8~ mitiad scnl wader comtent rainfalls, low hydraulic conductivitics, high soil moisture -
2 | K~ sturaied sol hydrlic condwctivity: Manning"s 5 = 0,035 for the fcld and n = 0.090 for the vegetated buffer dispersivity 4 = 63000 em; P . i
VIS efficiency with site-specific soil and weather propertics can be uscful in making dezisions on VFS . Py 2 b : i bl ; i contents before the rainfall, and high dispersivities were the
placement with respect to manure-borne pathogens. 35 k M) vy Bacteria il =1 em! g, hi it stant © = 0.5 !, straining parmeter L= 0. main sources of the strip pastial filore. 02 “OMORSL 0N RFSONE0E ROSH.Y,
Soil-water retention: = [((6, -0,00-0,)f -1 e, ek
strip efficiency
. r1m The elMiciency of the filter strip decreases: o = i . =
Objectives g e : Table 1. Statistical distr of soil % by soil textural classes
* afler the rainfnll intensity exceeds 2.6 om b (Fig. )k 3
1. To test the model STIR on the =xper|mcl|ml data on fecal bacteria transport in V P T —— 3 : g T P the wales retentsan Kaat (em ') afler Rawls
i e ey ¥ loam \Afu.-n-[ong mu.d'n-ll.u.'{hanflnd the filtering :..,?.h. ¥ of the trip (Fig, b); = iyl atal (1997)
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and fixi= respectively.
*Saturated hydraulic cond are given at three probability levels,
Conclusions

The model STIR had a reasonable accurscy in fitting the experimental data on fecal bacteria transport in
vepetated filter strips.
Statistical distributions of parameters of the STIR model can be estimated for a speeific site using publicly
available information.
Although a substantial unmaumu was found for the values of parameters that control efficiency of VFS, 95% of
rundomly chosen p provided the simulaed VFS of 100%,
Beeause vegetated buffers have been found to be most effective in trapping paﬂn:ulnbc pollutants (Dillaha et al.
1989, Schemitt et al, 1999; Helmers et al., 2006; Dabney ol al, 2006), the medel STIR may need 1o be amended
by incheding some modules to simulste the sediment transport and the bacteria attachment to sediment.
d by the lack of veg the vegetation patchiness, or other features

: The diff

that allow the bypass flow through the VES and ly decrease its eifici between
velocitics of different parts of the overland flow are d o5 the hy y ic di in the STIR
model, but this may not be sufficient for cases with d hypass, or L flow,

The VF5 soils may be or may become rich in organic matter which can substantially affect soil hydra
propertics (Rawls et al, 2004). Relatively little is currently known shout hydraulic propertics of VES soils as
comparcd with soils in oﬂu’ land uses.

Overall, the p il hi of the VFS effici in
spesific soil and weather propertics is possible and can allaw one 1o q
with specific VFS placement and management.
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