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• We have selected a sand sheet for study within the Grand Falls Dune Field (GFDF).
• We placed a meteorology station (temperature, relative humidity, wind speed, wind direction , pressure, 

insolation) and instrumented the sand with 5 different depths of temperature and relative humidity (TRH) 
sensors. 

• The TRH sensors are located at depths of 1, 6, 12, 24, and 48 cm in order to capture diurnal temperature and 
humidity variations. After ~2 months the 48 cm-depth sensor stopped operating, hence Figures 1-3 show 1-
24cm only. 

In general [1], the diffusive flux of water vapor is calculated as:
𝑞𝑞𝑑𝑑 = −𝐷𝐷 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
, (1)

where qd is the diffusive flux, D is the diffusion coefficient, C is the 
vapor mass concentration and x is distance. For a given material 
(sand), a gas-filled porosity fa and tortuosity τ, we can rewrite (1) 
as:

𝑞𝑞𝑑𝑑 = 𝑓𝑓𝑎𝑎
τ
𝐷𝐷 (𝜌𝜌1 −𝜌𝜌2)

𝑑𝑑
, (2)

where 𝜌𝜌1 and 𝜌𝜌2 are the water vapor densities at two different points 
in the column [2]. Values of τ=1.5 and fa=0.38 were chosen for sand 
[3], and D=0.22x10-4 for Earth air [4].

Figure 1. Temperatures for the atmosphere and all 
measured depths within the sand column.

Figure 2. Water vapor density for the 
atmosphere and all measured depths within 
the sand column.

Figure 3. Water vapor mass flux between air sensors 
and the sand at 6 cm depth.

• Calculations using Eq. 2 are shown in Figures 3 and 4.  
• While some fluxes are positive in Fig. 4 (indicating net water vapor input 

to the 6cm soil layer), most of the fluxes are negative. 
• Though diurnally varying, the negative fluxes indicate that the sand at 6 

cm is drying at this time of year at GFDF. 
• The fluxes within the sand surface are expected to generally reverse by 

early summer with the onset of the monsoon.
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Figure 4. Net water vapor mass flux at 6 cm depth. 
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