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Motivation

100 ALWIN VHE rader - zonif beam . * Mesospheric echoes are observed
54 with VHF radars at 50 MHz since
. more than 20 years:
15 — PMSE (polar NH in summer)
g 42 ¢ Cho and Rottger, JGR, 1997
) ii; Rapp and Libken, ACP, 2004
= 3= — MSE (mid-latitudes in summer)
30 Czechowsky et al. GRL, 1979
. Zecha et al., JGR, 2003
21 — PMWE (polar NH in winter)
78 i Kirkwood et al. AIPUAR, 2002
00:00 03:00 06:00 09:00 12:00 13:00 18:00 21:00 00:00
Universal time (10/07/2004) — PMSE (polar SH in summer)
ALWIN VHF radar - zenith beam Woodman et al., JGR, 1999

Morris et al., GRL, 2004

« Comparison of observations from
different stations are seldom:
g _ Balsley et al. JGR, 1995 (NH-SH)
23 — Huaman et al., RS, 2001 (PF-RB)
* Characteristics of PMSE are
determined by e.g.
— Electron density, temperature

. _______| __§ M — Water vapour concentration
00 03:00 06:00 mm&%%;:m 21:00 00:00 . Earth’s magnetic ﬁeld
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PMSE 2004 (@ Andenes
diurnal variation of PMSE occurrence for SNR>SNR_ .
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Comparison of PMSE observations from different sites is affected by
* system parameters: power, antenna gain, receiver bandwidth, ...
« experiment configurations: coherent integrations, code lengths, pulse width, ...

Iﬁp MST11, Gadanki/Tirupati, India, December 11-15, 2006



100

95

90

85

80

Altitude / km —

75

70

ALWIN VHF radar

%4

ALWIN UHF radar
12-Jun-2004
15:00:11-15:28:39 UT

—Rx1
—Rx2
——Rx3
—Rx4
—Rx5
— Rx6

—median (rx)

8-15 12 -9

63036 9 1215

SNR/dB —»

Altitude / km —

Davis VHF radar

100

95

90

oo
L

’
’

Cbl

75

70

%4

T T T T T T T
05-Jan-2005
09:01:00-09:28:00 UTC

—Rx1l
N —Rx2
Mo |—Rx3
~—Rxd
~
S~ pxS
—medDan (rx)

8-15 12 -9

63 03 6 9 12\15
SNR /dB —

Altitude / km —

Davis VHF radar

100

95

90

T T T
01-Feb-2005
05:31:00-05:58:

85 =
80 .
75 .
/ —Rx1l
. 70 A
\ ’ —Rx4
\\ /I ——Rx5
\ ’ —Rx6
6\ < i ! 1o | |——median (rx}
- 8-15 129 6 -3 0 3 6 9 1215
' SNR /dB —

’
-

N

How comparable or how similar are the echoes ?
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Comparable signal-to-noise ratio BUT
« different volume reflectivity
« different detection limits
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Volume reflectivity 7

77radar [m_l ]

5 R-128-7z2-2-1n(2)-r2
- H-Gt°Gr°ﬂ.2°9°@%'C°T

m']=y_ % -
nradar[ ] Z|: l[m_3] V
P, = transmitted peak power [W]
P, = received signal power [W]
G, = gain of transmit antenna
G, = gain of receive antenna
A = radar wave length °
e = efficiency
O,, = half power half width of
transmit antenna
r = range to volume center
21In(2) = beam correction factor
C = speed of light C-r o
T = pulse width fe = N

_ 2
77radar _' Csys il

volume reflectivity 7

(Hocking and Rottger, RS, 1997)

— Sum of all backscatter cross
sections G; per unit volume

— 1ncludes all system
parameters !
determination of other
physical parameters from
absolute received power

— Energy dissipations rates

absolute calibration 1s
required

IAP
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ALWIN VHF radar
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Receiver calibration with delay line
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M = number of coherent integrations
N = number of code elements

= MST11, Gadanki/Tirupati, India, December 11-15, 2006



Volume reflecttivity
detektion limits of various VHF radars at different sites
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Comparison of PMSE observations from 69°N and 69°S
(Andenes 2004 — Davis 2004/2005)

Radar | ALWIN Davis-VHF-Radar
A | Parameters 69°N; 16°E 69°S; 78°E
Radar wavelength 5.6m 5.5m
N | Peak power 36 kW 20 kW 36 kW
i | Gain of Tx antenna array 28.3 dBi 28.9 dBi1
I | Half-power beam width 6° 6°
gﬁg;ﬁi iﬁa"yecewmg 20.6 dBi 21.0 dBi
Efficiency 0.6 0.5
Effective pulse width 300 m 600 m 450 m
— system factor ¢ 2.1e-08 1.9¢-08 | 1.4e-08
Experiment parameters
Number of code elementes 16 1 8
Receiver gain 101 dB 81 dB 81 dB
Receiver bandwidth 500 kHz 368 kHz | 280 kHz
— signal factor c 2.3e-19 1.5e-21 | 1.5e-20
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Andenes (69N), 2004  —  Davis (69°S), 2004/2005
distribution of PMSE volume reflectivity
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Andenes (69N), 2004

Davis (69°S), 2004/2005

diurnal variation and height distribution of PMSE for n>n__._
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Andenes (69N) — Davis (69°S)
comparison of PMSE height distribution

height variation

IAP
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Andenes (69N) — Davis (69°S)

seasonal occurrence of PMSE
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Comparison of PMSE observations from
Andenes (69°N, 16°E) and Resolute Bay (75°N, 95°W)

Radar | ALWIN RB-VHF
Parameters 69°N; 16°E | 75°N; 95°W
/ Radar wavelength 5.6m 5.8m
| | Peak power 36 kW 12 kW
Gain of Tx antenna array 28.3 dBi 24.0 dB1
P | Half-power beam width 6° 4°
N | Gain of DBS receiving 283dBi | 24.0dBi
antenna array
| | Efficiency 0.58 0.09
Effective pulse width 300 m 750 m
— system factor ¢, | 3.6e-09 4.3e-07
Experiment parameters
Number of coherent
integrations 32 16
Number of code elementes 16 1
Receiver gain 101 dB 116 dB
¥ | Receiver bandwidth 500 kHz 140 kHz
— signal factor c 5.9¢-20 1.8e-21
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Andenes (69N, 16°E)

Resolute Bay (75°N, 95°W)
distribution of PMSE volume reflectivity in 2004
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Andenes (69N, 16°E) — Resolute Bay (75°N, 95°W)

seasonal occurrence of PMSE
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Summary

The comparison of radar results based on signal-to-noise ratios
is difficult

— different system parameters

— different experiment configurations

» Volume reflectivity

PMSE observed at Davis (69°S) in 2004/2005 have
— a weaker volume reflectivity than PMSE observed at Andenes (69°N)
— apeak in height distribution at ~86 km (85km at NH)

— a less seasonal occurrence but more seasonal variation than comparable
observations at Andenes (69°N) in 2004

PMSE observed at Resolute Bay (75°N, 95°W) at the
beginning and the end of the season have

— a weaker volume reflectivity than PMSE at Andenes (69°N, 16°E)
— a smaller seasonal occurrence (starts later, ends earlier)
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