A Process-based Framework for

F LUX M O D Improving Pesticide Volatilization

Estimates from Soil
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FLUXMOD SIMULATES TRANSPORT/INFILTRATION DURING APPLICATION,

providing initial conditions for soil moisture dynamics and volatilization processes.

o

1. FLUXMOD FRAMEWORK

4. SOIL MOISTURE & FLUX VOLATILIZATION PREDICTION

FLUXMOD couples soil water, pesticide mass balance, and soil-
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Mass balance tracks dissolved and sorbed pesticide;
Henry’s law and temperature adjustment determine vapor
concentration.

5. MODEL PERFORMANCE SUMMARY (Against Observed Flux)
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Soil-Atmosphere Exchange
Resistance-based formulation (PRZM approach) computes

volatilization flux through the boundary layer to the
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Including observational uncertainty (50%) improved NSE for most cases,
indicating robust model performance under realistic measurement conditions.

3. TRANSPORT/INFILTRATION DURING APPLICATION

Sets Initial Conditions for Subsequent Components
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FLUXMOD reproduces field-measured volatilization
flux across diverse soils and climates.

4. Actionable
Insights

2. Mechanistic & 3. Efficiency &
Physically Based g) Practicality

1. Time-Resolved
Processes
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Soil moisture dynamics are the primary control of East s

Captures hourly
dynamics of
infiltration, water
balance, and
volatilization to
resolve short-lived
emission pulses
after application.

Built on mass
balance and transfer
principles with
process-level
components for
transparent and
reliable predictions.

Designed for field-
scale risk
assessment;
computationally
efficient, robust, and
easy to apply with
measurable inputs.

Identifies key
drivers and
guides
monitoring
and risk
assessment

mixing layer pesticide concentration.

Henry’s constant and organic carbon strongly
influence volatilization through partitioning and
sorption.

Field-specific emissions improve transport modeling and
ecological risk assessment.
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