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Newly Arrived Data

(1) Annual Reports and etc. (off-line)
NGK (Sep. — Oct., 2012), LRV (2011), SPT, GUI (2009)

(2) Kpindex : (http://wdc.kugi.kyoto-u.ac.jp/kp/index-j.html)
Aug., - Oct., 2012

2. ASY/SYM ¥

201249 H & 10 H D ASYISYM AR L, AR—L_—DIZHlEE L,
http://wdc.kugi.kyoto-u.ac.jp/aeasy/index-j.html,

3. Geomagnetic studies in Arctic and Antarctic Research Institute, St. Petersburg, Russia

(1) Arctic and Antarctic Research Institute

State Scientific Center of the Russian Federation the
Arctic and Antarctic Research Institute - AARI belongs
to the Russian Federal Service on hydrometeorology and
environmental protection. AARI is the oldest and the
largest Russian research institution in the field of
comprehensive studies of the Polar Regions.

The history of the Institute begins since 1920, when
the Northern Research and Trade Expedition was
organized. In 1925 the Northern Research and Trade
Expedition was reorganized into the Institute for
Northern Studies. Since 1930 the Institute was named as
<Acrtic and Antarctic Research Institute, the Arctic Research Institute. In 1958 according to the

St. Petersburg, Russia > Resolution of the Government the organization and
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coordination of national Antarctic exploration were laid on the Institute and it has become the Arctic and Antarctic
Research Institute (AARI). In 1994 the AARI has obtained the status of State Research Center of Russia.

In the AARI there are 17 Scientific Departments and Arctic and Antarctic Museum. Besides the Scientific
Departments and Laboratories. The AARI performs the complex investigations in the Arctic and Antarctic in the
field of oceanography, physics of ice, ocean, geophysics, meteorology, ocean/air interaction, sea ice studies,
glaciology, polar geography and many over.

The AARI has comprehensive scientific, technical and informational resources and hight-skilled scientific staff.
The activity of the AARI is based on the large data massifs on ice, ocean, atmosphere, geophysical and other
processes, which have been collected since the early 20th century. The AARI is well-known in the world that
allows it to mutually cooperate with the centers and institutions engaged in the investigations of the Polar regions
of the Earth.

(2) Department of Geophysics AARI

Department of geophysics includes laboratory of magnetospheric phenomena, laboratory of ionospheric
phenomena, and laboratory of radio-wave propagation.

Experimental basis for research is provided by network of magnetic and ionospheric observations acting in
Acrctic and Antarctic.

The main directions of studies:

¢ High-latitude geophysical phenomena and monitoring of Space Weather;
e lonospheric perturbations initiated by powerful HF radio waves;
¢ Influence of solar activity and magnetospheric perturbations on atmospheric phenomena and processes.

The Department of Geophysics fulfills scientific and applied developments in geophysical research. This

activity is directed to:

e complex development of basic scientific knowledge about the processes occurring in the polar magnetosphere
and ionosphere;

o creation of the new technical means and technologies for the contact and remote-sensing measurement of
parameters;

¢ collection, concentration, analysis and distribution of the data;

e application development for Space Weather monitoring.

The department develops relations with over institution, providing geomagnetic studies in the Arctic and

Antarctic. One of branch of such cooperation is real-time calculation of unified Polar Cap (PC) indices in AARI
and DTU (Danish Technological University).
The PC index is characteristic of the polar cap magnetic activity generated by the geoeffective solar wind acting
on the magnetosphere. The index is derived by magnetic data of only two stations Thule (DTU) and Vostok
(AARI) located in the northern (PCN) and southern (PCS) near-pole regions. The index was put into practice
about 25 years ago, but obtained his final design as late as 2006. The procedure adopted in AARI provides on-line
calculation of the PCN and PCS indices.

More then 20 years the department is headed by Prof. Oleg Troshichev.

(3) A brief history of magnetic observation on Russian Arctic and Antarctic regions

The regular magnetic measurements in the polar regions have began from International Geophysical Year (IGY),
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1957-1958. During the Soviet period were
founded and built many geophysics
observatories in the remote places of
Russian Arctic and Antarctica regions. The
many modern at that time scientific
instruments were designed.

The primary purpose of the IGY was to
secure data in all fields of geophysics which
required simultaneous measurements about the
Earth. In all of those fields, the planned

Sl e .

< Heiss Island (HIS) geomagnetic observatory, year 1958 .> measurements were established and the data
were sent to World Data Centers. The remote

sites like Heiss Isl. (HIS), Cape Chelyuskin
(CCS), Dickson (DIK) in Arctic, Vostok (VOS) in Antarctica and many overs carried out uninterrupted monitoring
of the Earth magnetic field and ionospheric parameters during the long period of time.

After the Soviet Union collapse the geophysical observation in polar regions started to decay. The most
difficult time related to 1990-th years. At these years many of the observatories were closed. The old fissioned

instruments are not provided reliable measurement.

(4) RapidMag - international project of imruving magnetic measurement on aroral observations

About 10 years ago the RapidMag (PURAES) project
has been started by the framework of international
collaboration with participants from Russia, Japan, and
US. RapidMag provides support for the operation of the
6 existing magnetometers sites in Russian Arctic and
transmission of the data from the stations.

International Ground Magnetometer Collaboration

RapidMag

The auroral electrojet (AE) indices are valuable parameters in studying the dynamics of the magnetosphere and
in monitoring currents flowing in the polar ionosphere. The objective of the investigation was production of
near-real-time AE indices through rapid transfer of data from magnetometers located in the Russian sector of the
auroral zone. The magnetometers were upgraded to improve their reliability in the natural environment unique to
northern Russia. The AE indices became available with little time delay and they have higher quality than the
earlier available indices due to reduced longitudinal spacing between magnetometer sites on Russian territory.

(5)The current status of the polar magnetic observations in Russia.

Since year 2008 the geophysical monitoring in Russia supports by Federal Program of development
geophysical research. According to this program many stations were reconstructed. The new magnetic houses
were built. For the last few years the observatories were equipped by power supply stations, satellite
communication systems, modern digital scientific equipment.

From the present year magnetic variation of 1-minute resolution uploads in true real-time regime to server of
geophysics in AARI.

The new methods of communication and data exchange were established. These methods includes techniques
for remote control of field equipment, real-time data transfer, interactive communication with station personal,
real-time data acquisition and processing.
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< Current magnetic variations published on the Web site of AARI. >

The process of reconstruction is continued to the present days. One of the most hard-to-reach station — Cape
Chelyuskin will return to work next year.

(6) AARI and Kyoto University collaboration in geomagnetic studies

Department of Geophysics AARI has long term cooperation with WDC of Geomagnetism, Kyoto University.
More than 10 years of our collaboration produced many positive results to improve geomagnetic studies in polar
regions.

In recent time, we are working together on the problems of communication and data acquisition methods.
Using renewed methods, no near real-time, but true real-time data will be collected in WDC of Geomagnetism and
immediately calculated to AE indices.

This improvement will benefit the studies of magnetospheric substorms and related phenomena. In addition to
basic research on the dynamics of the magnetosphere, the near-real-time AE indices will be useful parameters in
now-casting space weather conditions. The indices will be used as input to various empirical and theoretical
models to specify real-time conditions of space weather.

(Dr. JANZHURA Alexander — Arctic and Antarctic Research Institute, St. Petersburg, Russia)
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HEE T & O L DO O BRI TW On the Relations between the Variations of Earth

Potential Gradient and Terrestrial Magnetism.®

Yool h By M. HIRAYAMA.
1. ¥ Ei
HUFE BT (AL AAS HUZ THIER DAL, HIEsR, 22 1. Introduction
AR, ARSI R QRSB L ORIMRIC ST The telluric currents have been measured at many

b HOMFER D < 72, B HIBER & ORAR DR 2
72 ETEMOET, G.B. Airy®, W, ENlis®ZE (2 LY
CHUE I D VG 53 71 B ONRF AL 53 71 D KIT IR & ik
ROFEILS 1 R OFHFG 53 T OBMLIZESEI L Th D Z

places on the earth so far. There have been not a few
studies on their relation to the geomagnetic field, the
atmospheric electricity, the sunspot number or various
meteorological factors etc. In particular, the relation to
the geomagnetic field is known to be very close.
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G. B.Airy®, W. Ellis® and so on noted that variations of
theeast-west and north-south components of the telluric
current are very similar to those of the north-south and
east-west components of the geomagnetic field,
respectively. S. Chapman and T. T. Whitehead®
calculated the east-west and north-south components of
the geoelectric potential difference from variations of the
vertical geomagnetic component.  Recently, S. E.
Forbush® also pointed out that rapid variations of the
vertical geoelectric component are often associated with
the simultaneous variations of the horizontal
geomagnetic component.  The studies by W. van
Bemmelen®, L. A. Bauer and so on can be listed as the
research on the relation as well.

Variations of the geoelectric potential difference and
the geomagnetic field have been recorded continuously at
this observatory since last August. The chart records
show that the relation between the geoelectric and
geomagnetic fields is difficult to recognize in the
north-south  geoelectric  component, because its
sensitivity is very small compared with that of the
east-west component.  However, variations of the
east-west  geoelectric  component almost always
correspond to those of the geomagnetic field as an
example shown in Fig. 1, except for very limited periods
at the time of rain- or snow-fall. If the horizontal
geomagnetic component increases, the east geoelectic
potential gets higher.

The author, therefore, tried to reveal the relation
between them using the data of the past one year.

XTI July 70tk CGMT)

iH T

[

Fig. 1 A part of the chart record on July 7, 1933. It is
noteworthy that variations of the geomagnetic field
(upper) and the geoelectric field (lower) correspond
well with each other. From 17 through 18 GMT,
variations of about 3-min period are superimposed on
those of about 30-min period. It is a good example of
the intense period dependence of the amplitude ratio of
the geoelectric field to the geomagnetic field

5 WDC News

K11S13A1UN 0104 ‘80U319S JO [00YIS salenpeao ‘wsijaubely aoeds pue wsiaubewoss J0) 191Ud) SIsAjeuy eleq



(1) PREGEGHR (1) Bulletin of the Central Meteorological Observatory

(2) G. B. Airy: Phil. Trans. R. S. vol. 158, (1868) 465. JFiSCAH (2) G. B. Airy: Phil. Trans. R. S. vol. 158, (1868) 465. The text unread.

(3) W. Ellis: Proc. R. S. vol. 52 (1892), p. 191. JFUUAK# (3) W. Ellis: Proc. R. S. vol. 52 (1892), p. 191.  The text unread.

(4) S. Chapman and T. T. Whitehead: Transact. Cambridge Phil. Soc. 22,  (4) S. Chapman and T. T. Whitehead: Transact. Cambridge Phil. Soc. 22,
Nr 25, 463, 1922. Nr 25, 463, 1922.

(5) S. E. Forbush: Terr. Magn. vol. 38, No. 1, 1933. (5) S. E. Forbush: Terr. Magn. vol. 38, No. 1, 1933.

(6) W. van Bemmelen: Proc. K. Akad. Amsterdam 1908. JFI3UA# (6) W. van Bemmelen: Proc. K. Akad. Amsterdam 1908. The text unread.
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1) Gauss-Weber Atlas des Erdmagnetismus nach den Elementen der Theorie entworfen 1840 Taf.13 Karte fur
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2) Re-appreciation of Ino’s Maps, First Maps of Japan Based on Actual Survey. Georg,Rep. Tokyo
Metropolitan Univ,No.2 147~162.1967
P156 Fig.6 Approximate isogonic lines around the Japanese Islands for the time of Ino’s survey (preliminary
illustration)
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Memoirs of the Kakioka Magnetic Observatory Vol.21 No.[1]1984
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