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| . Introduction lll. Influence of Topography on sound propagation V. Ascension Island Example: Modelling
Topographic effects on infrasound propagation include diffraction, back-scattering, reflection and The PE method is used to model the wave propagation, the pressure at the receiver across the four paths
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Infrasound is a sound wave with a low frequency (typically f < 20 Hz). caustics (shadow zones). For shallow slopes, the ground impedance can be assumed to remain between (W-L1), (W-L2), (W-L3) and (W-L4) is calculated from the PE simulations and compared against the
Infrasound sources include globgl events such as volcanic eruptions, constant. International Data Centre (IDC) recordings.
earthquakes and nuclear explosions.
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Finally, the numerical procedure changes to: Fig. 2 — Wave propagation over a Gaussian hill: . . . Fig. 4 — Wave propagation between the Wind Farm and the
Y P 9 transmission loss field (dB) in the atmosphere (top) The amplitude ratios are calculated with respect to a four microbarographs located at L1, L2, L3 and L4, for the
and along the ground surface (bottom) for a frequency ' ' fundamental frequency f, = 1.90 Hz and the three overtones
Il. PE methOd for InfraSOu nd (I = g(aT +D — Bm)) Vmi1 = (I + ﬂ(aT +D — Bm)) Yrm f =10 Hz and an isothermal atmosphere. The source :ﬁfelrﬁnce- prebssure, Wth?h 'S chhofsen to be t_he pressure at fi =389 Hz, f, = 5.79 Hz and fs = 7.59 Hz. The atmosphere
2 2 height is 5.0 m. Comparison of the PE against a finite- e miCrobarograpn, 10r eacn rrequency . is assumed to be isothermal (c(z) = ¢y = 343 m/s)
element model (COMSOL). The discrepancies are
The Parabolic Wave Equation (PE) method is a numerical method for the The PE model developed can accommodate slopes up due to the definition of the source: the PE uses a P TL—TL; PE = Data Flat
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computation of wave propagation in a fluid or elastic medium. Through the 20 to 8 = 30°, a reasonable limit for real terrains. Wide- § = 5(z — 2.)8(r) in the near-field. (Salomon, 2001) P, e o o
century, it has been applied to electromagnetics and ocean acoustics before Angle PE models (WAPE) can increase this limit. The pressure at the microbarographs is calculated from 1
atmospheric acoustics (Lee et al., 2000). It is obtained from the paraxial (small the transmission loss. The results show good agreement | & 1.5 T
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Ape(r, ¢, 2) + kon™(r, 0, 2)pe(r, 9, 2) = 0 IV. Ascension Island Example: Data ]
. . . | The present simulations assume an isothermal S SRR R R A
Itis reduced to a one-way wave equation at far-field (kor > 1): Ascension Island hosts the International Monitoring System (IMS) Infrasound array IS50 (cf. CTBTO| |atmosphere i.e. with a constant sound velocity (c, = £ (t2)
_ \/; Spectrum 9), comprising eight microbarographs with an aperture of 2700 m, four of which are low- 343.3m.s™ 1), as well as a rigid ground boundary (infinite Fig. 5 — Amplitude ratios at the receivers L2, L3 and L4
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(r,2) = qc(r, 2)e or implemented to reach a better understanding of terrain simulations and the flat terrain analysis
_ _ _ _ _ _ The presence of a wind farm (W) at 7.961S, 14.387W suggests that the peaks observed in the effects (Fig. 6).
The resulting pseudo-differential operator is approximated by Taylor expansion: amplitude spectrum (Fig. 3c) are caused by the variation of air pressure generated by the blade
1 07 5?2 0 1 o U _ 0 rotation past the turbine tower. A simple study shows that this observation is consistent with the
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retained for the PE simulation:
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-100 L benchmarks. Fig. 3 — a) Map of Ascension Island with location of the Wind Turbines and the IS50 low-frequency microbarographs.
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