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3.

Calibration curve of reflection 
versus gravimetric surface moisture 
content. The curve has a range of 
2% until 25% surface moisture 
with a corresponding range of    
-4 dB to -16 dB, respectively. 
TheThe calibration curve consists of 
176 data points with a RMSE of 
2.69 and an R-square of 0.85.
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A panoramic scan of the reflectance output (dB) 
made by the TLS. Where there is a clear gradient 
visible from the dunes (dry, -5 dB) towards the 
swash zone (wet, -20 dB). 
TheThe TLS is situated at the high water line and an 
along shore transect is used to study the         
influence of distance on reflectance, assuming  
surface moisture is relatively constant. 
Reflectance decreases within the first 20 meters 
from the TLS. 
BetweenBetween a distance of 20 m and 60 m reflectance 
stays approximately stable. 
After 60 m reflectance decreases and data gaps 
occur. 
Multiple panoramic scans showed the same result.
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Average line scan calculated 
with ~ 1200 line scans in the 
cross-shore direction. 
The TLS is located at the 
high water line, 55 m from 
the sea. 
ReflectanceReflectance varies between   
-6 dB and -16 dB, with       
-6 dB meaning dry sand and 
-16 dB saturated sand. 
TheThe maximum standard    
deviation of the line scan is 
0.6 dB over a range of 10 dB. 
Thus, significantly small.
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Reflectance is proven to be a robust and accurate parameter 
to measure surface moisture
Reflectance can be used to measure surface moisture between 
a distance of ~20 m - 60 m
TLS (rmse = 2.7) can measure surface moisture over its full 
range (0% - 20%) on a large spatial and temporal scale in 
contrary to impedance probes (rmse = 1.5 - 2)
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How robust and accurate are the reflectance measurements?
What is the dependence of reflectance on distance?
What is the relationship between reflectance and surface moisture?
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MEASURING SPATIAL AND TEMPORAL VARIATION IN SURFACE MOISTURE ON A 
COASTAL BEACH WITH A NEAR-INFRARED TERRESTRIAL LASER SCANNER


