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W

ater level detection w
ith 

im
age processing [cm

]

 Im
age processing w

ith 
virtual scale

 Fast Fourier Transform
ation

 
10-second audio files w

ith 
Teensy 3.2 + audio shield

Im
ages of stream

s w
ith 

Tim
e-Lapse-C

am
era  

Interm
ittent and ephem

eral stream
s (IRES) need new

 
m

easuring technique
• E

m
erging subject of research in hydrology

• > 50%
 of the stream

s globally 
• Lack of spatial and tem

poral data 
• C

urrent tool for w
ater level detection = instream

 guage
• H

arsh conditions = sensor destruction 

The code for Fast Fourier Transform
ation is designed and 

developed by W
M

. Alexandre O
sborne (Ph.D

. thesis, D
urham

 
U

niversity). 

Sensor
• > 95%

 of the audio files w
ere valid

• A
utnom

ous pow
er supply w

ithout problem
s for 2 m

onths
• C

ost: ≈ C
H

F 155.00
 

  2 unidentified shutdow
ns 

Audio and im
age m

ethod
1.f(x) = 5e-0.06 • exp(3e-01 • x) 
2.U

se SPL dB values as x to get W
ater level in cm

 
 O

bservation period: 01.08.23 - 15.09.23
7 stream

 flow
 events m

onitored w
hereas 2 happend at night


 Im

age processing can not confirm
 stream

 flow
 events at 

night

• D
istance (<5m

 from
 stream

)
• C

alibration w
ith im

ages
• M

onitor by day and night (24h) and pow
ered w

ith solar panel
• S

elfm
ade and costefficient  

• Arduino code for Teensy 3.2 + audio shield

3 m
ain com

ponents of audio sensor
1. P

ow
er supply, w

ith voltage converter, solar panel, and 
lithium

polym
er (LiP

o) battery
2. M

icrocontroller w
ith realtim

e clock
3. A

udio shield w
ith m

icrophone

Successful determ
ination of the w

ater level w
ith audio files

Strong relationship betw
een w

ater level of im
ages and SPL dB 

of audio

R
equires calibration by another sensor

Cost-effective sensor to counteract lack of spatial and 
tem

poral data

C
ode im

provem
ent required for m

ore stability

All codes and corresponding thesis are 
available on Zenodo online available

Study site: Vallon de N
ant (Vaud, C

H
)

1497.7 m
eters above sea level


