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Introduction
• Grand Falls dune field (GFDF) is located on the Navajo Nation, ~70 km NE of 

Flagstaff, AZ. 

• GFDF displays a range of morphologies, including barchans, smaller dunes, and 
ripples, and is bimodal in composition. The felsic component is likely derived 
from the Little Colorado River, and the mafic component (basaltic grains) is 
locally sourced from nearby cinder cones [1]. 

• GFDF is an excellent analog site for both active dunes on Mars and other 
planetary bodies that have dune-like features (e.g., Venus and Titan). 

• GFDF is an active bimodal dune field. By studying this site, we will be able to 
record and place better constraints on atmosphere-surface interactions. 
Results will be used to help in correlating wind velocity and ripple migration 
characteristics. 

Ripple Migration

Methods
We have set up a meteorological station within a dune field that records 
temperature, barometric pressure, relative humidity, wind direction, wind 
speed, solar radiation, and precipitation. Data are collected every 15 minutes. 

This station is set up ~100 m south from the ripple field site, so local 
topography may have alternate winds.

Wind speeds are acquired at 2 m height above the surface. 

Cameras are set up near an active ripple field (figures) that take images every 
15 minutes to monitor its movement. 
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Continued work: 
• Data will continue to be collected over the next year, at 15-minute intervals. We plan to characterize 

ripple migration and quantify their movement with respect to atmospheric conditions, with the goal 
in mind to place better constraints on surface-atmospheric interactions at an active dune site. 
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Preliminary data:
• Figures show three separate wind events. 

• 1/29/2021: 
• Wind event occurred between 5:30 and 17:00 (duration of 12 hrs), reaching a maximum wind speed of 12 m/s. 
• The dominant wind direction is from the south. 
• Ripple migration ranged from 29 cm up to 64 cm. Some ripples that were present in the morning completely broke down and 

dissipated by the end of the wind event. 
• 2/13/2021:

• Wind event occurred between 10:45 and 19:30 (duration of 9 hrs), reaching a maximum wind speed of 11 m/s. 
• The dominant wind speed from 10:45 till 15:35 was from the SW. 
• Wind direction shifted to the west and the WNW after 15:35. 
• Ripples migrated up to 10 cm from 10:45 to 15:35. Once wind direction shifted, it was difficult to quantify ripple movement. 

• 3/9/2021:
• Wind event occurred between 9:00 and 24:00 (13 hrs), reaching a maximum wind speed of 13 m/s.
• The dominant wind direction was from the SSW. 
• Ripple movement ranged from 24 cm up to 89 cm.  

Figure 1a. Is prior to the wind event on 1/29/2021. Blue lines trace several ripples. Distance between green markers in the foreground is 86 cm. Figure 1b is after the wind event.  Blue lines show original location of ripples from Fig. 1a; yellow lines trace the 
new ripple locations. The middle ripple traced in Fig. 1a is no longer in present in Fig. 1b, and therefore no yellow line exists. Rose diagram in upper right represents the wind directions during the event, showing that the dominant wind direction is from the 
south. 
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Figure 2a. Is prior to the wind event on 2/13/2021. Blue lines trace several ripples. Distance between green markers in the foreground is 86 cm. Fig. 2b is after the first wind event.  Blue lines show original location of ripples from Fig. 2a; yellow lines trace 
the new ripple locations. A second wind event occurred after 15:35, where wind direction shifted (shown in rose diagrams in upper right of figures). Blue and yellow lines in Fig. 2c show previous locations of ripples. After wind direction shifted, many of the 
ripples no longer had sharp crests and began to round. 

Figure 3a. Is prior to the wind event on 3/9/2021. Blue lines trace several ripples. 
Distance between green markers in the foreground is 172 cm. Fig. 3b is after the 
wind event.  Blue lines show original location of ripples from Fig. 1a; yellow lines 
trace the new ripple locations. Rose diagram in upper right represents the wind 
directions during the event, showing that the dominant wind direction is from the 
SSW. 
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