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Fig. 2. Schematic illustration of viewing areas by Antarctic twin HF radars (B) and Canadian twin HF radars (A).
A and B make a geomagnetically conjugate pair.
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Table 1 Details of all the current SuperDARN radars

Current SuperDARN Radars

Radar name Code Commenced operation Geographic co-ordinates

Old New Latitude Longitude

Northern hemisphere

Goose Bay g gbr Oct 1983 53.32° N 60.46° W
Kapuskasing k kap  Sep 1993 49.39° N 82.32° W
Saskatoon t sas Sep 1993 52.16° N 106.53° W
Iceland West (Stokkseyri) \ sto Aug 1994 63.86° N 22.02° W
CUTLASS Finland (Hankasalmi) f han Jun 1995 62.32° N 26.617 E
CUTLASS Iceland East (Pykkvibaer) e pyk Nov 1995 63.86° N 19.20° W
Kodiak a kod  Jan 2000 57.60° N 152.20° W
Prince George b per Mar 2000 53.98° N 122.59° W
King Salmon c ksr Oct 2001 58.68" N 156.65° W
Wallops Island i wal  Jun 2005 37.93” N 75.47° W
Rankin Inlet rkn May 2006 62.82° N 93.11°' W
Southern hemisphere
Halley (SHARE) h hal Jan 1988 72.52° S 26.63° W
Syowa South J Sys Feb 1995 69.00" S 39.58" E
Sanae (SHARE) d san Feb 1997 71.68° S 2.85" W
Syowa East n sye Feb 1997 69.01° S 39.61° E
Kerguelen P ker Jun 2000 49.35° S 70.26° E
TIGER Tasmania r tig Jan 2001 43.38° S 147.23° E
TIGER Unwin u unw  Nov 2004 46.51° S 168.38° E
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Dr. Ogawa visited APL and Goose Bay Radar Site
in November 1988
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THE JOHNS HOPKINS UNIVERSITY
APPLI \D PHYSICS LABORATORY
.lohn\s Hopkins Aoad, Laurel, Maryland 20707-6099
Telephone: (301) 953-5000 and 792-5000

February 24, 1989

Dr. T. Hirasawa

National Institute of Polar Research
5-10 Kaga l-chrome
Itabasi-ku

Tokyo 173

Japan

Dear Dr. Hirasawa,

After a long period of waiting and much effort on the part of many
scientists, the satellite mission known as ISTP/GGS has become a funded
program. The satellites are being built, and in the early to mid-nineties
they will be launched. Our goal is to use the data from these satellites and
the ground-based coherent radar network, known to NASA as DARN, to provide new
understanding of fundamental magnetospheric and ionospheric processes.

The original DARN proposal was based upon a global network of pairs
of coherent VHF radars. Advances in technology and understanding over the
past decade have resulted in new types of HF coherent ra-d--
probing the ionosphere to very high magnet?
altitudes. These HF radar systems ar-
Labrador, Schefferville, Quebec, and "
come to my attention that a four*
development by the National:.Inst
is to be situated at Syowa £
important complement to the othe
the DARN experiment. Not only w
of the Halley radar, but it wil.
doppler measurements in the latter's t.
will provide reliable plasma convection meas.

It is important to consider how the new HF raga. .,
incorporated into the original DARN concept. For this reason, and also to
reacquaint ourselves with the proposal that was written so many years ago, we
are planning a two day meeting of the DARN team (co-investigators and/or
designated interested parties) to be held in Cambridge, England on 24-25
April. Since a Japanese HF radar at Syowa would add significantly to the
contributions of the DARN experiment to ISTP/GGS, I would like to invite you
and Dr. T. Ogawa of the Japanese Radio Research Laboratory to attend this
meeting and participate in the discussion. I also hope that you might be able
to give the DARN investigators an update on your development plans at that
time. If you are agreeable with this suggestion, I would plan to include your
contribution on the first day of the meeting.

Greenwald53ZEHLEN1 9 8
9 F 4 H{EDDARN
DB

I believe that attendance at this meeting will be beneficial to you
as well as to members of the DARN team. Not only will we see old faces, but
we may be able to develop a global strategy of coherent radar observations
that could be put into effect even before the launch of the first GGS
spacecraft.

Local arrangements for the meeting are being handled by Dr. John R.
Dudeney of the British Antarctic Survey. The meeting will be held at BAS.
John is endeavoring to arrange modest, moderately-priced hotel or guest house
accommodations for between 20 to 30 pounds sterling per night including bed
and breakfast. If you prefer more luxurious lodging at a higher price, John
can arrange this too. John-is also making arrangements for a special dinner
on Monday evening. Please notify John by February 28 of your preference in
accommodations, the specific nights that you will require accommodations, the
number in your party and your interest in the Monday dinner. Write to John at
this address:

British Antarctic Survey
National Environment Research Council
Madingly Road
Cambridge, CB3 CET, England.

Alternatively, you can reach John in the following ways:
Telephone: 01144-223-61188.
le:  223-62616
"CAM G)
Agi/ﬂbu for Dudeney]
=ik
A 1 AY
3 f
oudeney of the time that you will
.se, you can write to me at APL, call
“11303 (APL JHU LAUR).
I am looking forwara . " in Cambridge.
With best regards,

Raymond A. Greenwald

RAG:me
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Summary of the DARN Workshop

~ FUTURE DIRECTIONS

Transmitter upgrade will begin this summer. The new

-transmitters ‘will provide greater reliability and increased

transmitting power at the higher operating  frequencies.

PACE will be part of the ground based system for the
ISTP/GGS project. The coherent scatter radar observations
for ISTP are known as DARN (Dual Auroral Radar Network).
The PACE radars will be complemented by the STARE radars
(Germany and Finland), the SABRE radar (UK), the SHERPA
radar (Schefferville, Quebec), and the BARS radar (Canada)
and probably a new HF radar which will be built at Syowa,
Antarctica (Japan).

Britisl NASA plans (R. Whitman)
DARN key parameters
(}Eir Event data

Reference frames
Using the ISTP database
Conclusions

R oarEe

VI. Future Meetings.........cceimmariiiineeennnaseraarncannns

VII. Meeting of the Ground Based observers and Theory group of GGS (May 10,

1989, Baltimore, MD)..........iiuiminimeneneenoannnennnacnnannnaeanenns 11




F 2819894

Syowal M Ogawaliz=E

S
2
ceo™-
o Goose Bay _
Halley Bay
\\
. le s 0°E
\\ 180° ~ 7 ®South Pole
Syow

X .. Syowa
Mag. Pole

15 MHz E-region Echoes

#2710,15,20 MHz

20 MHz

: sy pgnit:
Fig. 2. Schematic illustration of viewing areas by Antarctic twin HF radars (B) and Canadian twin HF radars (4), 0 co® and dissipation mechanisms has
A and B make a geomagnetically conjugate pair. rose Bay in Canada and Halley Bay in



F A #RE 19894

Syowal—45 —D T O 10 bF— LA )(—

Organization of the Syowa Station HF Radar Experiment

Principal Investigator: Prof. Takeo Hirasawa (National Institute of Polar Research, Japan)
Co-Investigators: Dr. Tadahiko Ogawa (Communications Research Laboratory, Japan)
Prof. Masaki Ejiri  (NIPR)
Prof. Natsuo Sato (NIPR)
Dr. Hisao Yamagishi(NIPR)
Dr. Ryoichi Fujii ~ (NIPR)
Mr. Kiyoshi Igarashi (CRL)
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Working Agreement |

Pl 2EE(% )
7. Term of Agreement

All three parties agree to operate this agreement in a spirit of
goodwill and conciliation, Dearlng in mind the harsh and
unpredictable environments in which the three radars will be
operated. This agreement will remain in force for so long as the
three radars are funded by the sponsoring organisations. '

Alterations to this worklng agreement can only be made by mutual
consent of the three PI’'s

Signed: Signed: Signed:
Prof T Hirasawa Dr J R Dudeney Dr R A Greenwald
Date: Date: Date:

provision of the Syowa radar system.



F A #%E - 1989/19904F

p

Syowalr

(Ogawa et al., 1989)

180°

Mag. Pole

F-region Echoes

10 MHz

15 MHz E-region Echoes

10,15,20 MHz

20 MHz

M Ogawaiz E

(Ogawa et al., 1990)

Goose Bay

180°

Overlap

X
Mag. Pole

F-region

]
o2

10 MHz
15 MHz
20 MHz

Sv: EISCAT Svalbard Radar




FiFE: 198941287

B EBHRE—WAPLEGR] : 1989%F12H7?
B L—5—DEARNEA (BBA) 29
Greenwald, Dudeny,

1 PinockH\[Ef&E

APL:EEDIASFi=> ERERTEED
B 5| (&4 X

NlPB:dbff%%I%eEJ => APLEDIEIZELS|

APLAO EIIEXEFEOFNEIRZIRE T
= EAX— D CTRAE

R

AR




1 9 9 54 : [EFESuperDARNDENZE

1995 SUPERDARN WORKSHOP
Report on the SuperDARN MADINGLEY HALL

Workshop

1 -4 May 1995

PROGRAMME

Cambridge, UK - 2/3/4 May 1995 "
TUESDAY 2 MAY 1995

Session 1:
0900 WELCOME - ] R Dudeney
0915 OBJECTIVES OF THE MEETING - R A Greenwald

Session 2: Chairman: M Pinnock

0930 RADAR STATUS REPORTS
5 minute sessions for each radar group except Australians (10 minutes).

Saskatoon

APL - Goose Bay, Kapuskasing

Stokkseyri

Leicester - CUTLASS

Halley M Pinnock (BAS)
Vesleskarvet

Syowa east and west M Sato/H Yamagishi (NIPR)
Kerguelen

Australian radar initiative (10 mins) P Dyson (LTL)

1030 COFFEE
Session 3: Chairman: A S Rodger

1100 SCIENCE STATUS REPORTS

(WORK in PROGRESS)
Matural Environment Research Council

British Antarctic Survey, High Cross, Madingley Rd., Cambridge, CB3 OET, U.K. Presentations of science work areas by each institute, limited to 10 minutes per institute.
French J-C Cerisier (CETP)
Japanese, M Sato (NIPR)
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TOKYO
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JuLy7~10,1998

National Olympic Memorial Youth Center
TOKYO
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National Olympic Memorial Youth Center
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DARN/SUPERDARN 772 R.A. GREENWALD ET AL.
A Global View of the Dynamics of High-Latitude Convection

R. A. GREENWALD!, K. B. BAKER!, J. R. DUDENEY?, M. PINNOCK?,

T. B. JONES?, E. C. THOMAS?, J.-P. VILLAIN®, ].-C. CERISIER?, C. SENIOR?, Goose Bay HF radar
C. HANUISES, R. D. HUNSUCKER’, G. SOFKO?, J. KOEHLER?, E. NIELSEN®, 22 Apr 1988 :
R. PELLINEN', A. D. M. WALKER!!, N. SATO'2 and H. YAMAGISHI'2 M =y T ]
! The Johns Hopkins University, Applied Physics Laboratory Laurel, Maryland, USA; 5 I MR o LN - -~
2 British Antarctic Survey, Natural Environment Research Council Cambridge, England: g T=== = g el e
* Department of Physics, Leicester University Leicester, England; - RN A S ST T
* Laboratoire de Physique et Chimie de I'Environnement Centre National de la Recherche 3 XX R o S
Scientifique, Orléans, France; £ 75 A A \I‘ RN -
5 Centre d'Etude des Environnement Terrestre et Planétaires Centre National de la Recherche e | \ LN ~
: Scientifique, Saint Maur, France; E |
Laboratoire de Sondages Elec gnetiques de |’ Envi) t Terrestre Centre National de la H , . |
Recherche Scientifique, Toulon, France; g | :;?g:{;o 144818 UT By >0 @
" Geophysical Institute, University of Alaska Fairbanks, Alaska, USA; - ) .
& Department of Physics, University of Saskatchewan Saskatoon, Saskatchewan, Canada; 70 & = *
% Max Planck Institut fiir Aeronomy Lindau am Harz, Germany;
10 Finnish M I u' T Fnctis Helsinki, Finland; 80— d - ; . -
" University of Natal Durban, Republic of South Africa; -~ -
"2 National Institute of Polar Research Tokyo, Japan _ = 3 = -~ ~
é‘ . T I S N ST \\
(Received 6 July, 1993) = v = N \\\ Il /\\ T\ X \
- R A A = ~
A f)(\"\\\\\]\\ g
Abstract. The Dual Auroral Radar Network (DARN) is a global-scale network of HF and VHF " ~ \ \.
radars capable of sensing backscatter from ionospheric irregularities in the E and F-regions of E 500 m/$ —
the high-latitude ionosphere. Currently, the network consists of the STARE VHF radar system o b 1448:18 to 1450:58 UT B. = 1
in northern Scandinavia, a northern-hemisphere, longitudinal chain of HF radars that is funded .E | 12.4 MHz y =0 (b)
to extend from Saskatoon, Canada to central Finland, and a southern-hemisphere chain that is = L " L L
funded to include Halley Station, SANAE and Syowa Station in Antarctica. When all of the HF ¥
radars have been completed they will operate in pairs with common viewing areas so that the
Doppler information contained in the backscattered signals may be combined to yield maps of 80 T Y e k)
high-latitude plasma convection and the convection electric field. In this paper, the evolution of 1
DARN and particularly the development of its SuperDARN HF radar element is discussed. The o
DARN/SuperDARN network is particularly suited to studies of large-scale dynamical processes ﬁ ! ( ';: .'"/ )(' ./ !1 Pl
in the magnetosphere-ionosphere system, such as the evolution of the global configuration of the g 1 7 / 1\ l 1
convection electric field under changing IMF conditions and the development and global extent § | '(( { ( \( | \1! \l1 J\\\ \ 1 \ 4
of large-scale MHD waves in the magnetosphere-ionosphere cavity. A description of the HF radars s sr 1\ N \\ \\ N \\ \\l ,\\ N O
within SuperDARN is given along with an overview of their existing and intended locations, intended = | \ s
start of operations, Principal Investigators, and sponsoring agencies. Finally, the operation of the -E i ]
DARN experiment within ISTP/GGS, the availability of data, and the form and availability of the § | 1450:58 10145218 UT
Key Parameter files is discussed. 2 | 124MHz By <o (e)
7 1100 1200 1300
Magnetic local time

1. Introduction

One of the primary goals of the ISTP/GGS mission is to study the transport of mass
and energy through the Geospace environment. The solar wind plasma imping-

Fig. 7. Goose Bay radar observations of the temporal variation of F-region p_lasma drift patterns
Space Science Reviews T1: 761-796, 1995. in the vicinity of the cusp and cleft as IMF B, changes from positive to negative and B remains
© 1995 Kiuwer Academic Publishers. Printed in Belgium. negative (From Greenwald et al., 1990).
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