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BACKGROUND

Weigel (1964)
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SIZE DISTRIBUTION

3

Bascom (1951)

Reference Point is mid-tide which refers 
to a level half way between the previous 
high tide and the succeeding low
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SIZE – BEACH SLOPE
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CITIZEN SCIENTISTS
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COASTAL CITIZEN 
SCIENTISTS

CoastSnap

Dr. Mitchell Harley
University of New South Wales 
Water Research Lab
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COASTSNAP
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Dutch coast
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GRAIN SIZE FROM IMAGES

Historically relied on identification of individual grains or 
large sample sizes for calibration

8
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BUSCOMBE (2013)

• Treats image as a random 
field

• Uses spectral techniques to 
determine spatial wave 
lengths

• Uses Morlet wavelet rather 
than Fourier-derived power 
spectrum

• Matlab GUI

9
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BUSCOMBE (2013)

Rule of thumb: at least 250 grains 
are needed for RMS error of 20% or 
less

10
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INITIAL STRATEGY TO TEST FEASIBILITY 

Request students from coastal universities and engineers 
from coastal USACE districts to:
• Use coin in image for scaling
• Photograph beach sediment
• Take and send in sediment sample of photographed area

Results good or bad will be documented in a Tech Note

11
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INITIAL INSTRUCTIONS
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https://arcg.is/4urP1
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FIRST TEST
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Ocean Springs, MS
Dry Beach

Ocean Springs, MS
Wet Beach

Ocean Springs, MS
Beach in Water

Galveston, TX



BUILDING STRONG®

LASER DIFFRACTION RESULTS

15

Sample d10 (mm) d50 (mm) d90 (mm)
Ocean Springs - Dry 0.248 0.393 0.624
Ocean Springs - Wet 0.234 0.368 0.577
Galveston 0.113 0.163 0.235
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OCEAN SPRINGS - DRY
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Sample d10 (mm) d50 (mm) d90 (mm)
Large ROI 0.232 0.948 3.39
Small ROI 0.336 0.513 0692
Small ROI (w/Filters) 0.239 0.354 0.568
Laser Diffraction 0.248 0.393 0.624
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OCEAN SPRINGS - WET

17

Sample d10 (mm) d50 (mm) d90 (mm)
Large ROI 0.677 3.06 9.89
Small ROI 0.359 0.669 1.22
Small ROI (w/Filters) 0.333 0.451 0.769
Laser Diffraction 0.234 0.368 0.577
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OCEAN SPRINGS - WATER
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Sample d10 (mm) d50 (mm) d90 (mm)
Large ROI 0.244 1.07 4.69
Small ROI 0.448 0.733 1.27
Small ROI (w/Filters) 0.328 0.451 0.845
Laser Diffraction (wet) 0.234 0.368 0.577
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GALVESTON
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Sample d10 (mm) d50 (mm) d90 (mm)
Large ROI 0.266 1.15 4.45
Small ROI 0.294 0.448 0.957
Small ROI (w/Filter) 0.21 0.366 0.698
Laser Diffraction 0.113 0.163 0.235
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INITIAL RESULTS

Small ROI w/Filters

20

Sample
d10 d50 d90

Image 
(mm)

Laser
(mm)

% 
Error

Image 
(mm)

Laser
(mm)

% 
Error

Image 
(mm)

Laser
(mm)

% 
Error

Ocean 
Springs - Dry 0.239 0.248 4% 0.354 0.393 10% 0.568 0.624 9%

Ocean 
Springs - Wet 0.333 0.234 42% 0.451 0.368 23% 0.769 0.577 33%

Ocean 
Springs -
Water

0.328 0.234 40% 0.451 0.368 23% 0.845 0.577 46%

Galveston 0.210 0.113 86% 0.366 0.163 125% 0.698 0.235 197%
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GALVESTON VS. OCEAN SPRINGS

21

Galveston
Galveston

Ocean Springs

Ocean Springs
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DISCUSSION POINTS
- If successful, what could this data set be used for?
- What kind of response would a typical citizen like?
- Concerns:

- Armoring
- Cross-shore size distribution
- Repeatability 

22
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THANK YOU

BRIAN MCFALL
BRIAN.C.MCFALL@USACE.ARMY.MIL
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