Ecoacoustics: a new source of information on rainfall to
complement satellite in data scarce regions

Rodrigo S. Xavier, Ayan Fleischmann, Marielle Gosset, Tarcisio Maciel, and many more!
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Why?

Lack of data in the global south
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Giobal Runoff Data Centre (GRDC)
Australian Bureau of Meteorology (BoM)
Brazilian Agéncia Nacional de Aguas

Water Survey of Canada (WSC) National Water Data Archive (HYDAT)

Chilean Center for Climate and Resilience Research (CR2)
European Water Archive (EWA)

USGS National Water
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Why?

Lack of data in the global south

Rainfall data is cool
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he Mamiraua experiment

Power Spectrum Density (PSD)
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A |lot of datal .
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a) Wet vs Anthrophony

b) Wet vs Biophony
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How?

-Current literature:
- High focus on neural networks and other deep learning models
- Few experiments outside controlled environments
- We still lack a practical application

-Two ways forward:
- Build more complex models
- Make it simple!
- Comparing the PSD to a dry baseline



Building a dry baseline
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a) Hourly baseline
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A simple metric for rainfall monitoring

- 1st Step: Build the dry baseline

Rain metric by class - IDSM

- 2nd Step: Normalize the PSD in a
certain frequency range
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- 3rd Step: Integrate the values of the
PSD
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- 4th Step: If the value crosses the
0.98 percentile, it’s classified as wet
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What can we do with this?

- Correlation does not transfer to
rainfall estimation

- Metric values vary depending
location

- Wind is a problem
° no solution yet ©
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Combining acoustic and satellite data?
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Combmmg acoust|c and satellite data?

o | . - A simple method that doesn’t
s ‘ 1 | rely on model training

J J J | - Tested across several sites in
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- Can be used to refine the
temporal resolution os satellite
data

2024-02-12 20:30 202402122130 2024-02-13 00:00 - BaCkground nOise interference
still needs to be addressed

- Need for a more autonomous
sensor
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Thank you!

Special thanks to

Instituto de Desenvolvimento
SuslentAvel Mamlraua

Institut ¢ Recherche
pour le Développement
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Bonus slide

a) Event-wise site correlation b) Mean overall error
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