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with High-Resolution Mesoscale Monolith Data
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1 THE PROBLEM 9 METHODS - MESOSCALE MULTI-EVENT VFS
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uniform 49 mm h™" - 5-yr storm

LATERAL INFLOW VFS x 3
1.2x0.4x0.5m: 12 probes
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flume + 3 percolation outlets

SAMPLING

sediment - Br tracer - 3 PPPs 30 mL every 15 min
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* Vegetative filter strips (VFS) trap pesticides in a thin surface mixing layer. Between
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Field studies show the baseline over-predicts remobilization, especially for
strongly sorbed pesticides.

6 RESULTS - REMOBILIZATION BY K,

SUMMER : loam WINTER - loam

2 HYPOTHESIS - OBJECTIVES
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Full pore-water Remobilization increasing Koc - Increasing Koc -
baseline remobilization vs. K, and storm
Tracer + 3 pesticides » * Remobilized mass follows a K, "sweet spot” — a rising leg, a peak and a falling leg: mid-range sorption remobilizes
K, 64 = 3791

FITEVAL m more than either extreme.

NSE with p-values

Drained-to-equilib.
new leaching equation

e Storm 2 peaks at mesosulfuron; storm 3 shifts the peak to fluopyram — the K . of maximum remobilization evolves

High-resolution data ) _ _
over successive events. Only the winter loam run produced runoff in both events 2 and 3.

280,000 points per run

Does drained-to-equilibrium leaching improve VFSMOD's over-
prediction of remobilization?

f RESULTS - HYDROLOGY & TRANSPORT

Important input factors controlling runoff
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3 METHODS - TEST CHEMICALS
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Long half-lives keep degradation negligible between sampling and analysis in the Time (s) Time (s)

experiments, isolating remobilization.

summer loam - first storm

winter loam - first storm

* NSE ~ non-linear R? (also includes negative values for non regression models)

* Very good VFSMOD fit for first-storm hydrographs reach NSE = 0.975 (summer loam) and 0.976 (winter loam).

 Measured soil profiles show progressive wetting (unsaturated flow) during the storms while the Green—Ampt piston
front differs early but matches the final saturated state — the end state governs chemical transport. Winter-loam Br
tracer profiles fall inside the 95 % Cl of the soil probe data, validating the 1-D transport scheme.

4 METHODS - THE TWO ALGORITHMS

FULL Layer held at storm 0
PORE-WATER

All dissolved (porewater) mass

no drainage between events returns to runoff

8 RESULTS - ALGORITHM PERFORMANCE

Full pore-water remobilization

DRAINED TO

Layer drains 0, — 0y Only residual porewater mass

EQUILIBRIUM dissolved mass leaches below returns to runoff W= Drained-to-equilibrium leaching LOW K.
M) p=0.011 p=0 layer holds < 10 % of applied mass — both models agree (< 0.05 % of input)
= 0.971 p=0124 0.994
E 1.0 acceptable = 0
3 0.5
dmit ——— - — - o 0.0 INTERMEDIATE K.
ﬁ full pore-water over-predicts by up to 30 %; leaching brings it within £ 5 %
©
Ll _107 -0-82
L p < 0.05 for HIGH K
= unacceptable fits oc _
All chemicals Pesticides only mass mostly sorbed — leaching has no effect; both converge (NSE > 0.99)
(tracer + 3 pesticides)
Z(m)\v
mixing-layer water content drains from ., to Oy, after the storm (t = end+1, +2, +3) * Full pore-water remobilization over-predicts bromide by > 400 %, giving a negative NSE overall; pesticides-only NSE =
0.70 still carries p = 0.124 for unacceptable fits.
Both versions run in parallel over three chained events per run; fits compared * Drained-to-equilibrium leaching cuts the bromide bias to < 3 % and removes > 50 % of dissolved bromide from the

with FITEVAL. mixing layer, with the effect diminishing as K, rises for other chemicals.

CONCLUSIONS - KEY TAKE-HOME MESSAGES

@ Adding drained-to-equilibrium leaching raises NSE to 0.971 (p = 0.011) overall and 0.994
(p = 0) for pesticides, eliminating unacceptable fits.

0 Remobilization follows a K _-dependent intermediate-range pattern whose peak shifts
across successive events — event-specific mechanistic modelling is needed.

0 Post-storm equilibrium drainage removes a substantial share of mobile chemicals
dissolved mass (like tracers) providing realistic physics basis for pesticide risk assessment.

@ The full pore-water algorithm alone over-predicts remobilization: NSE = -0.82 for all
chemicals and 0.70 for pesticides only, with unacceptable fits still likely.
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