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POWER SUPPLY MAIN PROCESSING SIGNAL PRODUCTION & CAPTURE *Previous work conducted by the Centre for Hydrology utilized a
convolution model to determine reflection coefficients of snowpack
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+Due to the close proximity of the loudspeaker to the microphone, a sound wave will .
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Previous research conducted at the Centre for
Hydrology demonstrated the possibility of determining
SWE by the use of a frequency-swept acoustic impulse.
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travel from the speaker directly to the microphone (Figure 6A). This must be removed
before other signal processing occurs (Figure 6B):
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«The acoustic method has similar errors to gravimetric
sampling for many snowpacks.

«This method has the potential to determine SWE without
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The finished gauge is depicted in Figure 4 and the following -
description refers to components marked on the diagram: 012 [+ Fraenes ]

Sum Frequencies

+A) Crush resistant enclosure that shields the ‘system’ of o z 3 £ oo disrupting the snowpack.
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*An acoustic frequency-swept wave is sent into the «The snow found at these sites was partly wetted and heavily -An NSERG PGS M Scholarship (NJK).the Improved Processes and

«F) Pushbutton switch, used to turn on the system. Figure 7. Diagram showing the homodyning process in the frequency domain A > h )
LCD displ . on inf . snowpack from the speaker. wind-crusted, and the snowpack was underlain with twigs, Parameterisation for Prediction (IP3) Network of CFCAS, and the
*G) LCD displays, to provide system operation information. .o \ave refiected from the snowpack is captured by the  ~Each peak in the homodyned response is coincident with a reflection from a layer in the ~ Pranches,and buried grasses, shrubs and tree branches. Canada Research Chairs Programme (JWP).
«H) Light-Emitting Diodes, to show user selection choices. microphone (Figure 5), digitized by the Analog-to-Digital snowpack. Automatic peak detection is performed by an algorithm that examines the Maxim/Dallas Integrated Circuits for sending a development kit
Which allowe for the testing of Signal processing algorthms

K . converter, and the wave is then stored as a numerical smoothed first derivative for turning points and performs least-squares curve fitting to
1) Keypad, to provide user feedback. sequence in the memory of the gauge (Figure 2). determine the top of each peak (Figure 7B).



