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TYPICAL DAYTIME MLT ECHOES OVER JICAMARCA
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MLT WINDS OVER JICAMARCA

MST EEJ Non-specular 
meteors

SMRs 
(JASMET)

SIMONe

Altitudes (km) 60-80 95-110 95-110 80-100 80-100

Time of day Daytime Daytime Nighttime All All

Observing 
horizontal 
radius

3 km 5 km 3 km 200 km < 50 km

Vertical 
resolution

150 m 1 km 150 m 3 km < 2 km

Time 
resolution

1 min 5 min 1-2 seconds 2 h < 1 h

Annual 
operations

< 100 h < 100 h < 20 h < 500 h 24/7
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MULTISTATIC SPECULAR METEOR RADAR AND 
SIMONE

(courtesy S. Palo)

(Chau et al., 2019)

Spread Spectrum Interferometric Multistatic meteor radar 
Observing Network (SIMONe)



SIMONE PERU STATIONS AND STATISTICS
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MEAN WINDS AND GRADIENTS (4 HOUR-4 KM)
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MEAN WINDS AND GRADIENTS (1 HOUR-2 KM)
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MEAN WINDS AND GRADIENTS (1 HOUR-2 KM)
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MLT VERTICAL VELOCITIES FROM SIMONE

• Without considering 
gradients, previous 
estimates were 
contaminated by horizontal 
divergence.

• Including gradients, vertical 
velocity rms is smaller but 
still within +/- 5 m/s  and 
showing tidal like features 
with large amplitudes.



MLT TIDES AND PLANETARY WAVES: FIRST 6 MONTHS
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MLT MESOSCALE WIND FIELDS

M1: Homogeneous
M2, M1

M3, M1

M3 - M1, M1

M3: Regularized inversion

(Harding et al., 2015)

M2: Gradients

(Chau et al., 2017)



WHAT WE CAN DO WITH SIMONE?
SI
M
O
N
e
M
ul
til
in
k

Radial velocities

Higher-resolution mean winds Kinetic energy frequency 
spectra

Horizontally resolved winds 
(Chau et al., 2017, Stober et al., 

2018, Harding et al., 2015)

Divergence/Vorticity

Kinetic energy spatial spectra

Single-wave characterization

Second-order statistics

Better averaged momentum 
fluxes

(Hocking, 2005)

4D correlation/structure/spectra 
functions (Vierinen et al., 2019)

4D Averaged velocity spectra

4D averaged spectra of 
momentum fluxes (?)



SUMMARY

• SIMONe Peru is operational since October 2019.

• Hourly  spatially-averaged horizontal wind components are routinely obtained

• Hourly vertical winds are obtained without horizontal divergence contamination, showing rms
between  a few m/s, and tidal-like structures also with a few m/s amplitudes.

• Gradients of horizontal winds and derived flow parameters are possible (horizontal divergence, 
relative vorticity, deformation).

• Mesocales features could be exploited in coordination with other measurements (ICON-MIGHTY, ISS-
NIRAC).

• SIMONe is also able to detect echoes with strong RCSs (bolides, EEJ, non-specular meteor, meteor-
head)

• Better resolution can be achieved by adding additional single-antenna receivers (e.g., a receiver on a 
boat to support a rocket campaign).


