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A Windows-based graphical user interface program (thereafter referred to as
DripFume) was developed in visual basic (VB) to utilize a two-dimensional
pesticide transport model (Wang et al., 2000) to simulate distribution and
emission of volatile fumigant chemicals when applied through drip irrigation.
DripFume provides an intuitive user interface by linking databases of soil and
chemical properties to generate input files for the pesticide model, initiate model
execution and monitor the simulation progress, and post-process the model output
to graphical displays for easier interpretation (Fig. 1).

For the input, DripFume was configured to simulate any combination of up to
three chemicals simultaneously to accommodate the possible need of fumigation
with multiple chemicals. Physical and chemical properties of cis- and trans-
isomers of 1,3-dichloropropene and chloropicrin for a typical medium-textured
soil were available in the chemical database that can be selected as default values
in the model input. If fumigants other than the three chemicals or for different
soils are to be modeled, chemical properties of the new fumigants can be easily
substituted during program initialization. A database containing transport
properties of 12 soil series (from clay to sand, Carsel and Parrish, 1988) were
created in DripFume as selectable sets of input values. Substitution is allowed if
properties of an individual soil are known. Users of DripFume also have the
option of selecting field geometries and application depths for their fumigation.
The available field geometries are: flat field, 40, 42, or 80-inch wide beds; and the
application depths are: 1, 3, 6, 8, 12, 18-inch from the soil surface. Users of the
program also have the choice of selecting the duration of fumigant injection, total
drip irrigation duration, and the duration of simulation to examine subsurface
fumigation distribution patterns and surface emission losses. Other input options
include selecting either one soil type or a two-layered soil profile, either with or
without film cover, and with or without rain or sprinkler irrigation.

Output options in the post-processing of DripFume include data and graphs of
cumulative volatilization loss, volatilization flux density, concentration profile by
time for a selected location or by location for selected lapsed times after fumigant
application. Cumulative volatilization is calculated as percent of cumulative
volatilization loss over the total input integrated over the entire soil surface and
displayed with a built-in automated program using Microsoft Excel (Fig. 2a).
Volatilization flux density is calculated as the mass of fumigant lost to the
atmosphere per unit surface area per unit time. To display fumigant
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concentrations in the soil, five vertical cross-sections have been pre-selected
according to distribution symmetry and log-distance from the fumigant source.
Also, up to six elapsed times (after fumigation application) can be plotted on the
same graph for each cross-section, and DripFume can internally find the nearest
time output (to the targeted elapsed time selections) to plot the graph and
automatically displayed in Excel (Fig. 2b). In short, the output options can
provide an assessment for the spatial and temporal distributions of soil fumigants.
This helps to determine the distribution uniformity or pest control efficacy in the
soil. In addition to the pre-formatted graphical outputs, the data files are saved in
Excel format, so the users can future process the raw data to create other graphical
presentations that fit the users’ specific needs.

A main function of the graphical interface program is to generate input files that
would otherwise be manually created for the pesticide model. The steps of
generating these input files are specially designed for fumigant application by
subsurface drip irrigation. Comparisons indicated that exactly the same input
parameters and data format were created using either DripFume or by manual
preparation (Wang et al., 2004). Limitations on some of the soil parameters are
inherent in the original code of the pesticide model, and the graphical interface
program improved the pesticide model by providing warnings on parameter
selections before model execution. The output selections were also tested by
manually processing the raw data from model output. Exactly the same graphs
were produced using the automated graphing capabilities of DripFume.

Although there are still limitations in selectable field configurations, the program
should be useful in helping pesticide specialists, farm managers, or policy makers
to optimize fumigant application to achieve the highest possible distribution
uniformity and the lowest emission losses.
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Fig. 1. Flow chart of the DripFume interface program.

DripFume Interface Program

A 4 A 4 \ 4

Input Selections Simulation Output/Plot
A 4
Y Simulation Y
Drip Irrigation / Shank Injection Execution Cumulative
Emission or Flux

A 4 A 4

Select Field Geometry Simulation Monitor Y
Concentration Profile

at Different Times

A 4
Input Soil Properties

\ 4

Concentration Profile
at Different Locations

A 4
Input Chemical Property

A 4

Input Time and :
Check Rain Data Read Rain Data

A 4

A 4

Input Water Flow Rate and
Chemical Injection Duration

A

16-3



Fig. 2. Post-processing for automated Excel display of (a) cumulative
volatilization loss over time, (b) gaseous phase concentrations over soil depth.
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