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Infrasound: An acoustic wave below 20 Hz, one of SHI techniques for monitoring nuclear explosion.

Application: Study of Natural and man-made events such as bolide, ocean tides, MAWs, TLEs, volcano

eruption, industrial explosion, aircraft…

Potential benefits for science and society

Precipitation variability refers to changes in the timing, frequency, or intensity of rainfall patterns over time.

This study: Analysis of infrasound data (2003–2024) during the dry season preceding the rainy season.

Compares infrasound behavior with rainfall patterns.

Expected results:

The link between infrasound measurement and rainfall variability in the central highland of Madagascar.

Assess whether infrasound signals can serve as a reliable indicator of rainfall variability, offering a novel

approach to climate monitoring.
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Precipitations are grouped into two classes: Above

Normal and Below Normal(in red).

The Normal precipitation value for 1994-2024 is

1033mm (Météo Madagascar).

Infrasound measurements during the dry season are

predominantly composed of frequencies below 1 Hz

(Ramanantsoa, 2019).

These frequencies are classified into three bands: 0.01–

0.1 Hz (LF), 0.11–0.5 Hz (MF), and 0.51–1 Hz (HF).

For each frequency band, a model was constructed

using stacked curves.

In addition to the frequency bands, separate models

were developed for Below Normal and Above Normal

precipitation.

Correlating the model with annual data determines how

infrasound behavior is linked to rainfall variability.

Infrasound data are processed by DTKPMCC software

in NDC In a Box collection in order to have infrasound

bulletin. The software uses the PMCC detector designed

for seismic arrays and well adapted for infrasound data

processing (Cansi, 1995; Le Pichon et al, 2010).

Table1:Annual precipitation from 2004 to 2024 (ECMWF)
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Measurement is performed by the infrasound station

I33MG located at 30 km from Antananarivo in the

central highland of Madagascar.

.

The station is equipped with an MB2000 sensor and a

32-inlet pipe array with an 18 m diameter.
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YEAR Precipitation

(mm/yr)

YEAR Precipitation

(mm/yr)

2004 1344 2015 1290

2005 1125 2016 978

2006 1041 2017 801

2007 1401 2018 987

2008 1185 2019 1017

2009 1026 2020 960

2010 930 2021 909

2011 951 2022 909

2012 1080 2023 867

2013 1098 2024 1141

2014 1077

Figure 1: Map of infrasound station I33MG

Figure 2: MB2000 sensor and the pipe array

Figure 3: Infrasound detection Models (Below and. 

Above Normal) Across LF, MF, and HF Bands



Test with BNHF: 9% correlated and 91% non correlated

Test with BNMF 27% correlated and 72% non correlated

Test with BNLF 0% correlated and 100% non correlated

Year 2003 2004 2005 2006 2007

Correlation

HF band
0.49 0.05 0.33 0.38 0.55

Year 2011 2012 2013 2014 2023

Correlation

HF band
0.62 0.66 0.52 0.56 0.54

Year 2003 2004 2005 2006 2007

Correlation

MF band
0.64 0.89 0.61 0.58 0.74

Year 2011 2012 2013 2014 2023

Correlation

MF band
0.78 0.51 0.50 0.56 0.50

Year 2003 2004 2005 2006 2007

Correlation

LF band
0.56 0.17 0.22 0.51 0.19

Year 2011 2012 2013 2014 2023

Correlation

LF band
0.68 0.32 0.46 0.24 0.01

· MF band (0.11–0.5 Hz):

Consistently strongest correlations across both for

Above Normal and Below Normal situation.

Peaks up to 0.89 (2004) and 0.75 (2021).

✅ Best candidate for rainfall variability monitoring.

· HF band (0.51–1 Hz):

Moderate correlations, sometimes high (0.75 in 2015)

but unstable year-to-year.

 Useful as secondary indicator.

· LF band (0.01–0.1 Hz):

Weak and highly variable (from near 0.00 to ~0.60).

❌ Not reliable for rainfall variability.

As conclusion:

· MF band infrasound is the most reliable indicator

of rainfall variability.

This work is a first approach but needs to be extended

(longer dataset, using other stations)

This work could improve early-warning systems for

agriculture, water resources, and disaster management.

Relation between rainfall variability and signals characteristics of infrasound 
events during the dry season in the central highland region of Madagascar

A.H RAMANANTSOA, J. B. ANDRIANAIVOARISOA, F. RANDRIANARINOSY, A.T. RAKOTOARISOA

Results Results Discussion and Conclusion

P1.1-794

All results and tests in Above Normal Precipitation

Test with ANHF: 11% correlated and 89% non correlated

Test with ANMF 44% correlated and 56% non correlated

Test with ANLF 0% correlated and 100% non correlated

All results and tests in Below Normal Precipitation

Year 2008 2009 2010 2015 2016

Correlation

HF band
0.11 0.66 0.51 0.75 0.42

Year 2017 2018 2019 2020 2021

Correlation

HF band
0.41 0.36 0.28 0.23 0.66

Year 2008 2009 2010 2015 2016

Correlation

MF band
0.57 0.73 0.62 0.52 0.48

Year 2017 2018 2019 2020 2021

Correlation

MF band
0.28 0.71 0.51 0.42 0.75

Year 2008 2009 2010 2015 2016

Correlation

LF band
0.61 0.46 0.50 0.37 0.49

Year 2017 2018 2019 2020 2021

Correlation

LF band
0.02 0.58 0.39 0.48 0.33


