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Aerodynamic Method 

 
The aerodynamic method (1-3) requires information on 

atmospheric wind speed, temperature and concentration 

gradients which provide a measurement of the pesticide flux 

from the soil surface. To use this method, one assumes a 

spatially uniform source and a large upwind fetch distance.  

The necessary upwind fetch distances are generally from 

50–100 times the height of the sampling instruments.  The 

fumigant concentration in the air was sampled at 0.1, 0.4, 

0.8, 1.6, 2.4 and 3.6 m above the soil surface so that the 

concentration profile as a function of height could be 

determined. A linear regression equation was fitted to semi-

log plots for the wind speed and concentration 

measurements to obtain values for the gradient, which 

reduces effects of measurement variability. 

 

The aerodynamic method was originally developed for 

neutral atmospheric conditions.  The method can be 

extended to stable and unstable atmospheric conditions by 

incorporating empirical adjustment factors. The aero-

dynamic equation for the surface flux, fz(0, t), is  
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where fz(0, t) is the interval-averaged vertical flux density at 

the soil surface [µg/m2s], k is von Karmon's constant (~0.4), 

t is the interval-averaged wind speed [m/s], z is height above 

the soil surface [m] and u ,C are the interval-averaged wind 

speed [m/s] and concentration [µg/m3] above the soil 

surface, and φ is a stability correction where the subscripts m 

and c indicate momentum and fumigant. 

 

The gradient-based stability corrections for a particular time 

interval, t, can be estimated using (4)  
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where Ri is the Richardson's number (e.g., g/T (∂T/∂z) 

[∂u/∂z]-2), g is the gravitational acceleration (i.e., 9.8 m/s2), 

and T is the absolute temperature.   In addition to Equation 

(S2), several other stability corrections have been proposed 

(3-5).  Further information on the use of the aerodynamic 

method to measure fumigant emissions can be found in the 

literature (6-10). 

 

 

Schematic of Field Site  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. Schematic of the field site. 

 
Figure S1.  Schematic of the experimental layout.  

The gray line indicates a field road.  The symbols 

indicate the position of the sampling equipment.  
The letters are the locations of the off-site samples. 

 
 

Soil Water Content  

 
Figure 2 shows the initial and ending soil water content (cm3 

cm-3). The initial water content varied from 0.1 – 0.34 cm3 

cm-3 at the start of the experiment and redistributed to a 

range from 0.05 – 0.40 cm3 cm-3 by the end of the 

experiment. 
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Figure S2.  Soil  water content during the 

experiment. 
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Figure S3. In A, the temperature difference. In B, 

the gradient Richardson’s number. In C, the 

atmospheric stability parameter for momentum:  

Φm= (1 ± 16 Ri) 
±⅓, where the plus sign is used when 

Ri > 0, otherwise the minus sign is used. 
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