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Prihonice observatory, DPS-4D

Low transmission power
Doppler measurement
O vs. X mode

Detection of direction
Obligue sounding

50°N, 15°E, near Prague, Czech Republic
lonospheric observation since 1957 (hourly basis)
2004-2010 DPS-4, upgraded to DPS-4D in 2010
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Height (km)

Morphology and radio sounding

Electron density profile
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Es development
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Multiple layers (May 2017)
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Multiple layers (May 2017)

Pruhonice, PQ052
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Multiple layers (May 2017)

Pruhonice, PQ052
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Multiple layers (May 2017)

Pruhonice, PQ052 2017.05.30 (150) 15:30:00.000 _I_
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Pruhonice, PQ052
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Complete blanketing - Pruhonice
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High foEs values In history
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High historical values of foEs—Reality or artefact?
LastoviCka et al., JASTP, 74, 2012.



Es formation — Wind shear theory
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Chemical
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lonosonde vs. radio occultation

sporadic E layer _
. w CHAMP

GRACE-A

SNR method COSMIC

Arras, 2010



lonosonde vs. radio occultation (n'ES)

Comparison of ionosonde sporadic E parameters (Pruhonice) with coinciding radio
occultation measurements 2009/2010, N=29

R=0.281

1 10

h'Es

1035

1 00

y = 0.80x + 23
95

90 #
90 95 100 105 110 115 120
Es altitude from RO
Arras et al., 7th Vertical coupling workshop, 2018



lonosonde vs. radio occultation (fbEs)

Comparison of ionosonde sporadic E parameters (Pruhonice) with coinciding radio
occultation measurements 2009/2010, N=29

fbEs
2

{)1-5 ?=3.EK+ 2.0

0 0,1 0.2 03 04 0,5 06
S4 index from RO

Arras et al., 7th Vertical coupling workshop, 2018



Statistical distribution of Es

Mid-latitudes
Local summer

2013
6C

occurrence frequency [%]
occurrence frequency [%]

Arras et al., 2018



Diurnal course of foEs and h'Es
(May — September 2009)
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Height (km)

Height (km)

Periodic behaviour of Es

Pruhonice 3.1-4.0 MHz

Day (June 2006)

HTI - Haldoupis et al., 2006



Period (Hour)

Spectral content (hES)
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Period (Hour)

Modulation of Es data (hEs)
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Neutral atmosphere — Es coupling

» Stratosphere and Mesosphere T: 10,5, 1, 0.1
hPa (32, 37, 48, 65 km, MERRA)

e Zonal and meridional velocities: 82, 85, 88, 91,
94 km (VHF — Collm)

e fOES,hES

Tide modulation by PW S _
Mosna, Z., Koucka Knizova, P., Potuznikova, K.,

Coherent structures in the Es layer and neutral
PW (2, 4-5, 10, 16 days) middle atmosphere, Journal of Atmospheric and Solar

Terrestrial Physics, 2015
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Spectral characteristics (1)
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Period (Day)
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Period (Day)

Meridional and zonal wind vs. hEs
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Persistent modes of coherence

Period Duration Data Level

2 28 June-2 July [T, foEs] 10-0.1 hPa
[w, foEs/hEs] 82-85 km

5 12 Jun-28 Jun [W,, fOEs] 82-94 km

5 12 June-28 June [w, foEs] 88-94 km
[w,, hEs]

5 25 July-5 August [w., foEs] 82-94 km
[w;, hEs]

9 15 July-20 July [Wp,, fOEs] 82-94 km

9-10 15 July-15 August [w, foEs] 82-91 km
[T(0.1 hPa), foEs] 65 km
[w,, foEs] 82-94 km

15 15 June-15 August [w>, hEs] 82-94 km

Eigen modes of planetary waves



Solar cycle influence
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Solar cvcle inhljluence (fbES)
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Solar cycle influence (fbEs)
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Solar cycle influence (fbEs)

August

6/ R g ; | '- D
s ——2007 ¢

5 : : : >3< PhaSG/MIn
55 ‘vv —-S—-2012| Maximum

V-2016 Desc. phase

X

s : ; e L Lo
Lo : P oy e x
Sk v : k i . :

2 | | | i : '
12 13 14 15 16 17 18 19
Local Time (Hour)



Solar cycle influence (fbESs)
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Solar cycle influence (h'Es)
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Digisonde Drift Measurement (DDM)

STATION NAME

¥YYYY DATE DDD HHMMES AIN PPS IGF

Pruhonice 2006 Junzbt 176 085741 417 E0 +8EB
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Min Freg, kKH= 310
Max Freg, kKH= 4710
Freg Step, kH= 500
Min Range, km 105
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Max SNER Amp, dBE 40
Hin SNE Amp, dBE 3
Avg SNER Amp, dBE 1a
Max EME Err, deqg 41.0
HMin EM# Err, deg 0.0
Avg EME Err, deg 18.5
Loppler Ees, Hz 0.0488
CIT, asec 20.48
Im of CITa 3
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Zenith 10
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DDM: E and Es comparison

Pruhonice, PQ052 2018.07.25 (206) 08:30:
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DDM: E and Es comparison (2)
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Summary

* Tidal waves dominant in Es formation (foEs 8h,
12h, 24h; hEs 12h)

* Planetary waves influencing Es in range 2-16
days (eigen-modes of planetary waves)

 Good agreement between RO and DPS-4D

« Strong effect of phase of SC In fbEs / less
pronounced In h'Es parameter

« Substantially different velocities in E and Es
layers detected by DDM
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