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Introduction . JTCAMARCA

Radio Observatory

* Sousy Svalbard Radar (SSR)
is an MST radar, 53.5MHz

* Location:Adventdalen (78°N,
16°E)
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Introduction

Troposphere, lower stratosphere with SOUSY Svalbard Radar

SOUSY SVALBARD RADAR Zenith

356 Yagis NE
(4x36 Yagis)
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* Sousy Svalbard Radar (SSR)
is an MST radar, 53.5MHz

* Location:Adventdalen (78°N,
16°E)

* Antenna array (356 yagis of
4-elements)
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?'ROB‘G" Radio Observatory

Sousy Svalbard Radar (SSR)
is an MST radar, 53.5MHz

Location:Adventdalen (78°N,
16°E )

Antenna array (356 yagis of
4-elements)

Close proximity to two field
stations operated by The
University Centre in
Svalbard (UNIS) providing,
inter alia and meteorological
data.

Near to EISCAT Svalbard
Radar(ESR) y SPEAR
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Radio Observatory

SSR SSR2

- Operated on campaigns. - Operates 24/7 on an unattended mode
and can be controlled and/or
reprogrammed over the internet

- Requires an operator because of
continuous failures on the old
electronics and power line breaks

- Has 2 operational modes
(Mesosphere, troposphere),
interleaving between them every 10

min.
- Transmitter with 60kW power - Solid state transmitter of 1kW
peak on campaigns (4kW driver on power peak

unattended mode)
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SSR2 — Radar Controller “&& ]ICAMARCA

ROB‘ Radio Observatory

- Based on CPLD (complex
programmable logic device)

-Has 8 lines for controlling the
transmitting and receiving part, TTL
output level




SEL 6:; Radio Observatorio de
SSR2 — Radar Controller ‘i 7 JICAMARCA

ROB‘ Radio Observatory

- Based on CPLD (complex
programmable logic device)

‘fp edes\gn—Snusy,lJa:p =la %
qQOptions RADAR Window Help [- =] %]

-Has 8 lines for controlling the : | s | 6| o | = Bl 00308 5 [ bkl |
transmitting and receiving part, TTL ﬁm .
output level i

I T

F 1 1
- It is programmed with a PC through a | |
serial cable using the program
"PulseDesign".

'
ilized memory:  84bytes | | [ 0359pm
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SSR2 — Radar Controller ;, % JICAMARCA

Radio Observatory

- Based on CPLD (complex =)
programmable logic device)

Radar Controller Parameters | Process Parameters I System Parameters I

=7 Pulsedesign - [Sousy Lr|
[ Eile Edit View Acq

-Has 8 lines for controlling the ole|a

IPP 1

Inter Pulse Period {IPP)
Pulse RF

[ Inter Pulse Period I 105.95 km I 733 Units USEH ) I-I |

|'N|.|n1ber of Pulse to transmit & Pulse Selection

Number of Periods (NTX) | 2 Select F‘ulsesl

transmitting and receiving part, TTL L e [ e wian [ eg k| B4 nts DutyCyce L7128 %
output |eve| DC_TxB 0.00% Line 3{-”;3; Wdthl D ke I 0 unts Detays Delars |

—Line 4 (Code Entries)
T none " FLIP @ CODE " Sampling " Synchro { Portions Spec
Fardmece =] [comp Codeor =] -dtCodes|

~Line 5 (FLIP 1) :
C none ¢ FLUP " CODE  Samping ¢ Synchro O Portions Spec

EditSampIing?l.l’indowsl Window 1: D9km, 67, 0.15km
Imﬂea‘erence LI

r—Line & (FLIP 2)
 none € FLIP {* Sampling " 256Divisor ¢ Synchro ¢ Portions Spec

Edit Sampling Windows | [Window 1: 6225km. 1. 0.15km
|TXA Reference LI
— Line 7 (Sample Windows Characteristics)

Edit Sampling Windows | HOkmiunits) . NSA . DHkmiunits) . Last Height{units)

W1 - 61.05km{407) , 144, 0.15km(1}, B2 Bem{550)
I'I'XJ\ Reference LI

- It is programmed with a PC through a
serial cable using the program
"PulseDesign".

Unit = 100km

- PulseDesign: software developed at
JRO, facilitates the creation of radar
experiments with its graphical user
interface and also includes the
parameters for acquisition system and
online process.

T Tosopm

Controller Settings
Sampiig Reference |Middie OF Subbaud v I™ Pulse after Window |

— Special Settings

Sync Delaylis) |2 Time Befors (5] [0 Time Aferius) 0

~Cortrol Swiches (Clirt_ Ci2) "~ CLOCK :
T I sw —”clodc in |1 Mhz dvf0 = | 1 Mhz
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SSR2 — Radar Controller ;, % JICAMARCA

Radio Observatory

- Based on CPLD (complex
programmable logic device)

:;1 Controller Paramete
Radar Controller Parameters  Process Parameters |Sy3tem Parameters I

¥ Generate RASP (Radar System Parameters) nate 674235 Mam

Experiment Name MESO HiResExp

=7 Pulsedesign - [Sousy.

. . Cle fo v | Time per Block [192.152 s
-Has 8 lines for controlling the 0] & |l ota Arangement - =
o o PP Mumber of Samples in a Profile [722 Blocks per File |m—
transmitting and receiving part, TTL ﬁm; Number of Transmtions (NTX) |2 Profles for 1/4 Fifo
DC_TxB 0.00% MNumber of Acquired Profiles Ilﬁ]ﬂﬁ Acqtime(zeg) I3.Dﬂ23? I-I.S
output level Number of Profiles per Block ~ [4096 [Read 174F  +| T~ force 1/4F

Acquired Data Store Directory

[EDATAN =]

¥ Sub-Directory Per Day v ExpMame in Sub-Directory
Altemative Data Directory | _I

- It is programmed with a PC through a
serial cable using the program
"PulseDesign".

Unit = 100km

—Channel Selection

MNumber of Cards |1 ini | Mumber of Channels |1 All Channels |
Secuence In Channel Sequence Iﬂ Ch -= Ant I

— Signal Pre - Processing

Jd,, o ]
Experiment RAWDATA

Type of Data IFLOP«T (dbytes) vl

Coherent Integrations Iﬁd
Integ. Stride |2

[~ Deflip Data

m Foat
¥ Decode Data |Freq Domain = | - 0o

¥ Post Coherent Integration

Vrange |31 9748 m/s

- PulseDesign: software developed at
JRO, facilitates the creation of radar
experiments with its graphical user
interface and also includes the
parameters for acquisition system and
online process.

T Tosopm
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SSR2 — Radar Controller ;, % JICAMARCA

Radio Observatory

- Based on CPLD (complex
programmable logic device)

:;1 Controller Paramete

Radar Controller Parameters I Process Parameters  System Parameters |

Schedul
‘Pd“"” ’7 IJE!Zgin Time  |N0EN End Time IDD:DD [~ Begin on Start
- i i b | = Echotek Parameters —————————
Has 8 lines for controlling the o newan [T W sebes |k Mg Rk Mh_Fa

ADC Resolution I I_ Hese‘t oneach | [240 I60 |53.438

FTW  [62743117938688
Synchros per Bock [T 3 Vi R D FREQ [265231289

Screen Refresh  [1 sec Fr (MHz) [6.50153955567121
Hardware Parameters

Digisonde Synchro Divided by ID Mark Width IHD Mark 'I

Acq. Hardware Corfigure File Idmasgjpmﬁlesyﬁ_ﬁdjdigi_ﬁdk.jam |

transmitting and receiving part, TTL k
output level

- It is programmed with a PC through a
serial cable using the program
"PulseDesign".

[T Generate Own 5 ampling Window

Unit = 100km

¥ Send STATUS to FTP Server V¥ Save STATUS and DATABLOCK.

Server : |ancre Uit no Remate : Ir’usersfdatabaser’on-linef

User: adas File - W
' Interval : I'Sﬂ
RTI & Blocks

[~ Generate RTI File [~ Send Block & RTI File  RTl Inc.int. |1
— Process Ranges — Parallel Processes

Profiles Rangs | o Parallel Processes |
HOKm) _ NSA

Process

Samples

Profiles ta Join |1
Profiles to Spiit in |1

Password :

- PulseDesign: software developed at
JRO, facilitates the creation of radar
experiments with its graphical user
interface and also includes the
parameters for acquisition system and
online process.

T Tosopm




SSR2 — RF Generator

-RF Generator is a DDS Module
based on an AD9854 card (48 bit
frequency resolution)

-[DC ,300MHz] frequency range
generated

- Generates the pulsed/coded RF
for the transmitter.

1288 TICARIARCA

}ROB‘G" Radio Observatory
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SSR2 — RF Generator e,\ Fﬁ(%AMPiRCA

’ Roh\

Radio Observatory

-RF Generator is a DDS Module

[~ AD9852 /54 Customer Evaluation Software Revision 1.72 =101 x|
ba SEd o n a n A D9854 Ca rd (48 b it Setup File  Parallel Port  Mode and Frequency  Clock and Amplitude  Register Readback  pbout  Quit
frequency resolution)

Mode
& Single Tone ¢ Unramped FSK " Ramped FEK " Chirp Mode " BPSK Mode
Single Tone mode outputs the frequency determined by Frequency Tuning YWord (FTVY) #1.

-[DC ,300MHz] frequency range

00110001 (11101011 10000101 (00011110 (10111000 (01010001 _ (49 . 9200
MHz
generated Frequency Tuning Word #1
00001000/(00110001 |00100110(11101011 10000101 00011110 _ [16 . 3840
MHz
Frequency Tuning Word #2
- Generates the pulsed/coded RF |IZ|IZ|DDDIZ|E|D|DDDDE|11E||1EIEIDllEIl|1DlllDDD|1DlllDDD|DlDlDDDl _ |0 .05120 MHz
fOF the transmltter. Frequency Step Word
Fregency Step Rate Counter Phase Adjust #1 Phase Adjust #
_ . |0010foooo Joooo oooo|foood |ﬁ [o000 |oooo joooo |ﬁ [o000]oooojjoooo
The frequency is programmed g o i e ey e o
with a PC through the parallel 20000 uex 0000 hex 0000 hex

port sending a file generated Special Modes - FSKIBRSKIHold Pin
W|th the AD9854/52 SOftwa re ¥ Set Triangle Bit Reset DUT and Initialize Registers C High ) Low

B i Ll AL Bl - ~Output Shaped Keying Pin
from the manufacturer [ SetCIrACC2 Bt || Send Mode, Frequency, Phase Info to DUT @ High € Low
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SSR2 — Acquisition System 585 7 JICAMARCA

-The acquisition system is based

on an Echotek GC214-PCl board,

digital receiver installed on the
PCl port in the PC.

-The digital receiver is
programmed using the software
DRxDesign.

-The acquisition software has
been developed at JRO that not
only programs the card and
acquires the data but performs
online process like coherent
integrations, decoding and also
FFT to save spectra indicated on
the PulseDesign file.

ROB‘ Radio Observatory

~ To &l Channels

Actual Channel been Canfigured I-"-"- Ijj — MultiChannel mode Settings

v MI<20E BIG SCALE IB I Input Port Selection IU 'I
SHIFT I I

i LEE BHIFT scaLlE[T ] PHASE [0 *[DEG] |0
COARSEGAIN 2 ] DwD0mn
Mo Saturation Condition v SPLIT I

CIC DECIMATION I'IS "I [42¢=42 455547 [ QDLY CFIR [ IDLY CFIR
I' QDLY PFIR T~ IDLY PFIR
FINE GaAIN |4?05 vljj AH[dE] ID— v oMLY odd
Rezampler Sample Rate |1 [~ @onLY I j a1
FREQ |485431289

| GEEF12] MEG_CTL [~ [~
Frequency |5.50199939567121  Mh
Estemal Clack [60 hiha [0 BEDEAFS

CHAMN_MAP IIJ - I

— Synchronizmuz

NCO_SYNC J2 5% ] PHASE_SYNC [7. onalv ~]

Delay(us) |B.41667
FREQ_SYMHC |?,on[a|y-| I

— Filter Deszign

I Mo symmetic CFIR  Ecit CFIR Fier Taps |

¥ Mo symmetric PFIR Edit PFIR Filter Tapz |
— Static

FINAL SHIFT 5~ I~ ADDAToB

¥ Usze a non symmetric Resampler Filer  Edit Resampler Fiter Taps | MFILTER I1 'l F igg E: Eg

Wumber of Channsls |2 jv WMULT I? ]' NDELAY I32 Other Global Parameters

Gain |8.4284835391D24 Decimation IED.DDDDD[ OH |D.1EDDDD ki ID.DD‘IDDD ms
ok | Cancel |
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SSR2 TCAMARCA

Radio Observatory

ST experiment | MESO experiment
IPP 18km 110km
Tx pulse width |1.2km 9.6km
Code CompCode4 CompCodeb4
Duty Cycle 6.6% 8.72%
Sampling 1.8km - 16.2km | 81km - 102.6km
window
Resolution 0.3km 0.15km
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Radio Observatory
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Images and conclusions from:
Tropopause altitude detection at 78°N, 16°E, 2008: first results of the refurbished SOUSY radar
C.. Hall et all
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[ — observation
F — observation + 3—month smoothing
[ WMO 1996

12 — — radiosonde (Ny Alesund)

Tropopause monthly means for 2007-8 and
standard deviations

/4%>< - (black): 3-month median filtered series
removing edge effects

- (red): WMO [1996] prediction

- (dotted): meteorological tropopause from
radiosondes from Ny Alesund

- (dashed) (Ny-Alesund radiosonde data from
Alfred Wegener Institute, courtesy of M.
NN E Maturilli.).

tropopause height (km)

|
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:idpeid‘e Monthly mean surface air temperatures from
— Breinosa / 3 sites near SSR2 for 2007-8:

-Longyearbyen airport (approximately 12 km
to the NW, courtesy of the Norwegian
Meteorological Institute),

- Adventdalen (approximately 5 km to the
NW)

-Breinosa (approximately 1 km to the SE but
at 520m above sea level).

surface temperature (°C)

-0l .

Images and conclusions from:
Tropopause altitude detection at 78°N, 16°E, 2008: first results of the refurbished SOUSY radar
C.. Hall et all
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1.0 5 B L A
Airport & SSR1 i
| Adventdalen & SSR2 | Correlation coefficient versus lag for:
0.8 —— Breinosa & SSR2 ]
| ... Adventdalen & Ny Alesund radioson i (|) temperature measured at
N - 1 Longyearbyen airport (widest) and
% i i "old" SOUSY system (2004-2006
£ 007 | data),
5 : ] (ii) Breinosa and SSR2 (2008 data)
.é N i (narrowest),
#g 0.4+ —| (iii) Adventdalen valley floor and SSR2
5 - . (2008 data)
i (iv) Adventdalen valley floor and
i meteorological tropopause above
0'2__ __ Ny Alesund (same coverage as
_ i SSR2).
0.0 ! s s | s i | s s s | . .
-4 -2 0 2 4

lag (months: surface temperature leads tropopause)

Images and conclusions from:
Tropopause altitude detection at 78°N, 16°E, 2008: first results of the refurbished SOUSY radar
C.. Hall et all
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50USY Svalbard — 17 June, 2008 (day 163}

&
00:00 06:00 12:00 18:00 00:00
[ A | [ T T T
G662 04 06 08 10 12 16 1.8 2.0
ar {dE)



SSR2 — PMSE echoes * T‘i"éﬂiimeRCA

Radio Observatory

g Scatter plot of 90km temperature
versus daily PMSE occurrence in
the interval 82-92 km

o0 o % of d0y1ocr)'d {82, gz)kr:i’ ith PMSE 0 2
3+ ] Scatter plot of 90km temperature
§1zo'_%# . versus daily PMSE occurrence at
2 st ++ 4+ ]
o L +'#—-+ i
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B%';) 02 % of do . ith PMSE Dtego K 03 e
S . Scatter plot of 90km temperature
o versus daily PMSE preferred
altitude

90§ . )
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Temperatu res determined by NSMR Images and conclusions from:
- I h H o , ) , . H H
N |pp0n/N0rway Svalbard Meteor Radar cP:O l.3_1|ra:\|/lgtsglIsp eric Summer Echoes at 78°N, 16°E, 2008: first results of the refurbished SOUSY radar
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-Using a transmitter of only 1kW peak power (8% duty cycle) we
have obtained MST echoes

-SSR2 is working unattended and continuously with external
monitoring and can be controlled via internet.

-Having different instruments near SSR2 with its large data set

obtained increases the comparisons of various parameters and
their dependence if exists.



Future work 82k JTCARIARCA

}ROB‘G" Radio Observatory

-Rising the transmitter power with the use of 2 transmitters

-Lower interleaving time between different experiment modes
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