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Following the geomagnetic survey of Austria in the years 1995(1998, which included more than 300 measurement sites, a repeat station network of 14 well situated stations was established. These stations have been measured every year to obtain data which are appropriate to investigate and to describe the magnetic secular variation in Austria in detail.

The presentation outlines our survey practice and measurement results. First in 2005,  we changed to measure every repeat station on two consecutive days, in the evening and in the next morning. The effect of this procedure on data quality is discussed. Additionally, results of secular variation analyses in Austria are demonstrated and it is shown how the choice of different adjacent reduction observatories affects the results.

A co-operation with neighbouring countries is suggested to extend the secular variation studies to a larger area.
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Eastern Romania, Republic of Moldova and SW Ukraine represent the area where major tectonic units met each other: East European Plate, Scythian Plate, Moesian Plate, Carpathian Alpine Orogene, and North Dobrogea folded belt. Merging national airborne geomagnetic maps of the three countries might help in investigating the area, but previously gathered information has distinct peculiarities within each national territory: instruments and methodology used for data acquisition and processing, survey epoch, geomagnetic datum, reference field, etc. 

The achievement of the consistent geomagnetic images crossover the state borders faces two major difficulties: a space-inconsistency (due to the different level of the survey flights), and a time-inconsistency (due to the SV distortions generated by the various epochs of the geomagnetic surveys conducted in the three countries geomagnetic).

Starting in 1998 several attempts have been made to join airborne geomagnetic maps of Romania, Republic of Moldova and Ukraine. MAGLODAN (Magnetics in the Low Danube area) represented a pilot phase of a larger project, UKROMM (Ukrainian-Romanian-Moldavian airborne geomagnetic map), dedicated to the construction of consistent geomagnetic images cross-over the state borders between Romania, Moldova and Ukraine) of the airborne geomagnetic. Later on, some consistent geomagnetic images were obtained cross-over the northern state borders between Romania and Ukraine (DEEP-Dynamics and structure of the East European Platform as inferred from geophysical data) in a specific segment of the Tornquist-Teisseyre Zone.

In all mentioned attempts similar approaches for providing time-space consistency to the previously gathered airborne geomagnetic data were used. Space inconsistency was simply removed by upward continuing data to the highest flight level in the three maps. In order to overcome  time-inconsistency, a special joint ground geomagnetic reference network (jgGrN) crossing the state-borders in the studied areas was designed and achieved in a short enough period of time do not be distorted by the secular variation (SV) of the geomagnetic field. It mainly consisted of base stations belonging to the national SV networks to which several control points (CPs) were added. It should be mentioned that based on the pattern of the geomagnetic field, as revealed by the previous maps, all the base stations of JGGRN were located in areas of geomagnetic calm in order to avoid or at least to diminish errors due to mislocation. A consistent set of annual means of the total intensity scalar of the geomagnetic field valid at the epoch of JGGRN were finally obtained and upward continued to the flight level of the two national maps. By comparing the maps datum with the consistent data set provided by JGGRN some corrective functions were determined and applied to the previous data in order to provide data consistency.  

An additional problem was encountered when handling airborne data for the Moldavian and Ukrainian territories. There the raw data were represented by contour maps of the geomagnetic anomaly as obtained after the graphical removal of a geomagnetic reference field model constructed by LO-IZMIRAN for the map epoch. Therefore, the first step in comparing previous data (anomaly of the geomagnetic field) with data provided by JGGRN (absolute values o the total intensity scalar) was the recovering of the absolute values of the geomagnetic field at the survey epoch.

After applying the SV corrective functions and upward continuation of previous data a consistent dataset of total intensity scalar of the geomagnetic field was available. Based on it, total intensity scalar geomagnetic maps at the unique altitude and the geomagnetic epoch of JGGRN was constructed.

The accuracy of the joining operation was checked up by deriving a map of the horizontal gradient of the total intensity scalar. The derivative is well known for its sensitiveness in revealing any datum discrepancy, but inspection made did not show any anomaly along the state borders.

Finally, some maps of the geomagnetic anomaly in the area, as obtained after the removal of the DGRF model for the JGGRN epoch, was prepared and some other filtered images discriminating between regional and local effects could be achieved.
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Croatian Geomagnetic Repeat Stations Network is described. Equipment and procedures used in the 2004 repeat station survey are presented. The geomagnetic declination, inclination and total intensity data reduced in reference to observatories of  Fuerstenfeldbruck, Tihany, and L’Aquila, and epoch of 2004.5, are given and discussed. Future survey plans are addressed.
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 The 15 repeat station sites in Bulgaria are spaced in a distance of some 100 km, which are points from geodetic network. All points are investigated, stabilized and later duplicated with spare ones and secured with lasting miras (target points). Up to 1980 they were measured every three years and  then this year - every five years. After 1990 repeat station measurement are not carried out by reason financial difficult. On base the observatory and repeat station data is make reduced declination map from epoch 1990.0 to epoch 2006.0. For this reduction are used the differences in the secular variation between PAG observatory and the different points on the territory of Bulgaria.
HUNGARIAN REPEAT STATION SURVEY, 2006
A. Csontos, P. Kovács, B.Heilig

Eötvös Loránd Geophysical Institute, Budapest

 Kolombusz utca 17-23. H-1145. Hungary.

E-mail:  csontos@elgi.hu

Hungary’s repeat station network was established in 1965. The original network consisted of 15 primary and 22 secondary anomaly–free sites, among which 12 or 13 stations have been used during the last surveys. The mean distance between the stations was about 80 km. The very last repeat station survey has been completed during the autumn of 2006. 

In each station, the measurements were taken in the magnetically less disturbed periods of the day, i.e. in the morning and in the afternoon hours. The declination, inclination and the total field were recorded using one-axial DMI fluxgate magnetometer mounted on Zeiss20A theodolite and GSM 19 Overhauser magnetometer. The temporal corrections are performed with the use of the continuous record of the Tihany Geophysical Observatory. After having the definitive annual component means of the observatory, the measured data will be referred to the epoch of 2006.5. In the Furta station, two-day long on-site continuous registration of the magnetic field was carried out with suspended DIDD magnetometer in order to increase the accuracy of the temporal correction. The magnetic components obtained with and without the on-site records have been compared. 

The Hungarian network points were originally not marked by fix bench marks; the sites were reoccupied in a given distance (15-20 m) and azimuth from the reference points of the Hungarian geodetic network. During the last survey fix bench marks started to be set up in the stations.
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After the disintegration of Yugoslavia first geomagnetic measurements of three repeat stations in the Republic of Macedonia were carried out in 2002. Net of 15 repeat stations is set in 2003. Geomagnetic measurements were performed in 2003 and 2004. Republic of Macedonia not possesses Geomagnetic Observatory and the Department of Geology and Geophysics in past few years make efforts to establish it. Because of that, for the reduction of the data are used the data from neighbouring observatories: Panagiurishte - Bulgaria, L’Aquila - Italy, Grocka - Serbia, Penteli - Greece and Tihany - Hungary. The equipment from the Royal Observatory, Dourbes was used. It consists of: 

1. 1 Diflux/GPS  receiver  type FLM3/A serial 001;

2. 1 Proton magnetometer Geometrics G816 (electronics + sensor) serial 1579;

3. 1 Geodetic Tripod;

4. 1 Monocular digital compass KVH Data scope II pn#01-0162 Serial   02070033 and the equipment from the Faculty of Mining and Geology, Stip: 1 Diflux type LEMI 203 (from Tempus JEP project “Geomagnetic measurements and quality standards”) and proton magnetometers BISON and Geometrics.

     
Field measurements included observation of the total vector of the geomagnetic field F, declination D and inclination I. On the basis of the measurements all parameters of the geomagnetic field of the Republic of Macedonia for these three years were calculated. Based on the results of the elements of the geomagnetic field geomagnetic maps were compiled.
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It is well known that in the annual averages of geomagnetic elements a significant external component is present and efforts are being made to model and take it into account in studies on the crustal and main fields. The 11-year sunspot cycle effects are currently in attention of modelers. The long-term variation of the geomagnetic activity, as described by the aa, IHV and IDV indices, and of the solar quiet daily variation, as described by the x, y, z, r indices, is analyzed in comparison with the solar activity as described by the sunspot number R. We show that the variation depicted by 11-year running averages of the indices mentioned, defining a so-called centennial increase of geomagnetic activity in the 20th century and a so-called overall trend of the geomagnetic field evolution in the same time interval, debated in the literature, results from the superposition of Hale and Gleissberg cycles signatures in the corresponding time series. The two signals have a substantial contribution, amounting to 12-27% and, respectively, to ~30% of the 11-year cycle no. 22 amplitude.
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The Romanian repeat station network is presented together with the results of measurements done in 2006 by means of QHMs, Geometrics proton magnetometers, and a Bartington DIFlux instrument. Considerations on the accuracy of data reduction based on the Romanian geomagnetic observatory records are made. The values obtained for the geomagnetic elements H, Z, F, reduced to the middle of the year (geomagnetic epoch year.5) in which measurements were taken would be presented. 

The geographical distribution of the three elements is illustrated by maps, drawn for the geomagnetic epoch 2006.5. To reduce the measured data to the desired geomagnetic epoch, records of the Surlari geomagnetic observatory have been used, in lack of a local recording device. 

ITALIAN MAGNETIC NETWORK AND GEOMAGNETIC FIELD MAPS OF ITALY AT YEAR 2005.0 
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Starting from the end of nineteen hundred 80s, the National Institute of Geophysics and Volcanology (INGV) has systematically undertaken the task of making measurements of the Earth’s magnetic field in Italy. In Italy, both for tradition and to preserve a detail that can tag along the peculiar geometric shape of our peninsula and islands, a grid of around 110 points called the first order repeat stations, with an average spacing around 55(60 km, is in operation. In these points the  measurements are repeated regularly, every 5 years. 

In the frame of a collaboration between I.N.G.V. and Istituto Geografico Militare (I.G.M.), a survey of 133 repeat stations of the Italian Magnetic Network (including 2 Observatories, 11 stations in Albania and 3 stations in Corsica) was carried out between 2004 and 2005 with the main purpose of elaborating magnetic cartography. We describe the characteristics of magnetic first and second order network, the magnetic measurements and reduction procedure. 

We report, in accordance with the recommendations of MagNetE Committee, new repeat station data list reduced at hour 
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 for the day of measure and reduced at 2005.0. For what concerns the normal field computation for the Italian region, an analytical expression of second order degree polynomial type, in latitude and longitude, was chosen: we determined, for all elements, the coefficients of expression of normal fields at 2005.0 and for secular variations in the period 2000(2005. 

The new maps for Italy, for D, F, H and Z at the year 2005.0, are drawn with graphic contouring programs shortly explains. We show the magnetic first order network for 2007 with the ‘selected’ repeat stations, with an average spacing around 85(90 km.
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In the mid 1990s, a very remarkable relation between geomagnetic variations and earthquake activity was observed at the Central Institute for Meteorology and Geodynamics in Vienna: the systematic changes of regional earthquake frequency with the time of day, i.e. with Local Time, (e.g. Conrad, 1932; Shimshoni, 1972) as well as the long term changes of seismic activity over years and decades correlate with the well observed geomagnetic diurnal Sq-variations and the long term secular variations, respectively. This turned out true for many seismic regions on the globe and even for earthquake activity with high event magnitudes of 5 or 6.

Since the regular magnetic daily variation Sq and the secular variation have their origins outside the zones of tectonic activity, i.e. outside the lithosphere, the correlation hints at a significant ‘external impact’ of these sources on seismicity – a very novel and surprising aspect. The basic question was which magnetic, electromagnetic and tectonic process may involve enough energy to exert such an influence. Further studies and cooperations (e.g. Duma and Vilardo, 1997; Duma and Ruzhin, 2002) revealed that the induced telluric currents in the conductive Earth’s lithosphere play the dominant role in that geodynamic process, obviously. In presence of the Earth’s main magnetic field, telluric currents generate Lorentz forces which act on the lithosphere. The currents are a large scale phenomenon, covering areas of several 106 km2 almost uniformly and they penetrate the entire lithosphere of about 100 km thickness. 

Model calculations reveal that mechanic moments result from the forces, which involve an unexpected high amount of energy, comparable to rates of tectonic deformation energy itself. This result strengthens the hypothesis of a powerful trigger mechanism due to the telluric currents.

Since the geomagnetic variations and the corresponding telluric currents are systematic ones (daily cycle of  Sq-variation, seasonal variation, secular variation) , the regional seismicity  becomes also predictable to some extend. Case studies dealing with this so called ‘Magneto-Seismic Effect MSE’ for several main earthquake zones in Europe, in the Mediterranean, in Asia and America are presented.
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We have started geomagnetic measurements in Latvia in 2004. We have established 6 repeat stations. The distance between these points is about 150 km. The stations were measured every year. We have declination, inclination and total field intensity data for years 2004, 2005 and 2006.

For measurements, we used magnetometer LEMI – 203 with theodolite 3T2KP and protonmagnetometer PMP 5. Coordinates and geographical azimuth of the points were determined with two frequency (L1/L2) GPS instruments.

For reduction, data from Toravere (Estonia, near Tartu) observatory, where variometer from the Nurmijervi Geophysical Observatory is located, was used.

Repeat station points are fixed in ground.

In year 2007, we will plan to start geomagnetic measurements for cartographical purpose. We need to get magnetic declination for every map sheet in scale 1:50 000. The distance between these points will be about 25 km.
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A recent stage of the magnetic surveying activities in the Czech Republic was started in the fifties by setting up a fundamental network of the first order. It consists of 199 points, which have been stabilized by means of granite boundary stones and marked by black and white aluminum rods. 

Measurements of the vertical and horizontal components were carried out in 1957(58 and supplemented by reduced values of declination obtained at a former campaign. The network was re-occupied in 1976(1978 when three components D (by Matting & Wiesenberg theodolite), H (QHM) and Z (BMZ) were completed by the measurements of the total field F (by PPM). The latter enabled to correct random errors. The azimuth was determined by the Sun observations. The last magnetic survey in 1994-96 was carried out by a fluxgate theodolite and a proton precession magnetometer. 

Since 1970 six selected point have been reoccupied approximately every 2 years. Five of them are situated close to the Czech boundaries, the last one in Eastern Bohemia. The repeat station network was completed by station Mýto (Western Bohemia) in 2003. Eight series of measurements are carried out at every station. All measurements are reduced to annual means centered to the middle of the year in which the station was measured using data from geomagnetic observatory Budkov. No on-site variometer is used. 

The measurements were usually carried out in odd years (1999, 2001, 2003). According to the recommendation of the first Workshop on European Repeat Station Measurements held in Niemegk in 2003, the term was changed to even years, starting from 2004. Last survey was carried out in May and June 2006 and the final results are now in preparation.
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In 2006 a complete survey of the German repeat station network was carried out. We followed the procedure, established in the previous years, with first and second order stations. At the 12 first order stations a portable variometer is set up for optimal correction of external and induced field influences. The variometer is kept recording there for a minimum of three days, and long enough to include quiet night time values. Meanwhile the surrounding second order stations are surveyed, which are generally no more than 150 km away. Here, we present the results from the 2006 survey.
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Geomagnetic repeat station data of Germany from 1964 to present have been studied to determine their accuracy and crustal biases. Like the data from geomagnetic observatories, repeat station data contain contributions from the regional and local crustal field, but their spatial density is by far not high enough to resolve such anomalies. Knowing this crustal bias therefore is important in using repeat station data to map or model the main field. To confirm the results obtained by using a global geomagnetic field model we constructed regional lithospheric field models using additional information from satellite and aeromagnetic data. The compatibility of the different data types is good and we present vectorial anomaly maps for Germany with a spatial resolution of approximately 37 km, which could be useful for future geological interpretation of magnetic anomalies. 

The anomalies contributing to the repeat station bias, however, can be of smaller scale and their amplitudes range up to absolute values of 177 nT in the north (X), 106 nT in the east (Y) and 176 nT in the vertical (Z) component. Average uncertainty estimates in the order of 5, 8 and 5 nT in X, Y, and Z, respectively, are obtained from comparisons to a global model. The estimates, however, vary a lot between stations and components. The uncertainties should mostly result from measurement errors, insufficient elimination of external field contributions or re-locations of stations which had been regarded as insignificant. There might also be a small contribution from insufficient description of secular variation in the global model used. 

RECENT CHANGES 

AT WORLD DATA CENTRE FOR GEOMAGNETISM (EDINBURGH)
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We give an overview of changes to the World Data Centre at BGS Edinburgh in preparation for the closing of the on-line facility at DMI Copenhagen. All digital observatory minute and hourly mean values have been transferred to BGS computers, the contact list updated and new data have been solicited. At time of writing a dedicated WDC web server is being set up and procedures to check new data are being developed. All data will shortly be made available online. The files of observatory annual means and global survey data for 1900 and onwards, where repeat station data are stored, continue to be maintained and will be moved over to the new WDC server.

Recent updates to the latter are shown, and examples of use are given.
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In 2006 year we began to carry out the project of creation of repeat station network on the territory of Ukraine. In accordance with this project there would be founded 50 sites of repeat stations in Ukraine during 2006 – 2008 years. Some of these repeat stations would be founded in the locations of last time geomagnetic components measurements, which were accomplished in 1974, if this would be possible. But most part of repeat stations of the project will be created the thirst time.

During 2006 year we founded 21 repeat stations, 10 of them in western region of Ukraine and 11 points in the North and Centre of Ukraine. The measurements of Geomagnetic declination (D) and inclination (I) have been carried out by fluxgate magnetometer LEMI-203, total Geomagnetic field vector modulus (F) – by proton magnetometer MV-01 (sensitivity – 0.1 nT). In addition there were registered Geomagnetic field components variations by a variometer LEMI-008.

The azimuths of reference marks have been determined by help of hour angle method using the observation of Sun. Standard deviations of such determined azimuths are varying from 12( to 30( for different repeat stations.

For reduction of Geomagnetic field components we use the time series data of magnetic observatories Belsk and Kyiv. Standard deviations of reduced data are as follows: for X- and Y-componets – in range of 2 – 4 nT; for Z-component ( in range of 0.8 – 2.5 nT.

OBSERVATORY DATA: 

QUALITY AND USE IN REPEAT STATIONS REDUCTION 

M. Mandea1, M. Korte1, N. Olsen2
1 GeoForschungsZentrum Potsdam, Germany

2 Danish National Space Center Copenhagen, Denmark

E-mail: mioara@gfz-potsdam.de

In global and regional modelling of the geomagnetic field, observatory and repeat stations data are generally used. The repeat stations data main purpose is to track changes in the core-generated magnetic field. Global sets of observatory and repeat stations data can be obtained from the World Data Centers, but the quality of the time series from individual locations varies. Unlike at geomagnetic observatories, the magnetic field is not continuously recorded in a repeat station. In order to get final data, comparable with those provided by the geomagnetic observatories, specific data reduction methods have to be applied. Then, the observatory annual means are generally used to adjust the repeat stations measurements to a unique epoch (xxxx.00 or xxxx.50). Problems with instruments or technical disturbances in observatory data, not always reported and even not detectable from individual time series, can lead to errors in repeat station data.

Recently, we have started a project to verify all observatory available hourly means, on which the annual means are based. First we concentrate on the time after 1995. Our approach is twofold: we analyse the daily variation averaged over a year and compare the datasets of neighbouring observatories, in order to identify baseline drifts, jumps, and other problems in the data series. The accuracy to which this can be achieved in the second approach depends on the distance between the observatories. It is obvious that problems will be easier to be detected in closely adjacent observatories than in remote observatories, where the field differences to the next neighbour are large. Here we describe our methods to detect problematic data and present an overview over identified problems, which will be made available in a comprehensive table. Where possible we suggest corrections for any detected erroneous data, but we also want to encourage the individual observatories to investigate the reason for any past problems in order to provide objective corrections. 

GEOMAGNETIC MAPS OF SPAINISH MAINLAND 

AND THE BALEARIC ISLANDS. EPOCH 2005.0
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On 1960 the IGN began to do systematically the Spanish Geomagnetic cartography. Every 5 years for Declination, 10 for the other components.

This first one, 1960.0, covered all the Iberian Peninsula, used data from Logroño, Toledo and Almeria Observatories and 2620 field stations were observed.

For the geomagnetic cartography of 1975.0 (of Spain) 620 field and 34 repeat stations were used. Since then on, maps are obtained by observation of repeat stations every one or two years and field stations when necessary. The last maps that we present in this work are for 2005.0 (all components). 

The counter lines have been determinate by translation of the earlier maps, using the coefficients of the isoporic equations of each component. The isoporic variation curves are also shown.
These maps are very useful for many civil activities, because they allow calculating any geomagnetic component at any point in Spain (except Canary Islands) at any time, during the next years. 

ISOPORIC MODELLING OF THE GEOMAGNETIC FIELD COMPONENTS AT THE EPOCH 2005.0. 

PENINSULA AND BALEARIC ISLANDS.
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The Earth's magnetic field suffer temporary variations of different periods and amplitudes. The long period variations are related to the internal origin field and receive the name of Secular Variation (SV). The SV can be separated in first approach in a temporary part and another space one. The temporary part in a station and during a short period of time adjusts to a polynomial of second degree. This variation also has a space character, reason why, if it is tried to study this phenomenon, it is necessary to determine his characteristics in the zone, from the data collected in a network of repeat stations.

The achievement of the geomagnetic cartography, published by the IGN, components D, H, Z and F at epoch 2005,0, Spain Mainland and Balearic Islands, from the obtained points of map in the 1986-1993 surveys, needs the values of the coefficients of the isoporics models of each component, to be able to make the transferring of such.

These coefficients are computed by two different ways. First, it consists of the resolution for each repeat station of the development of Taylor, truncating this series until second degree, surroundings to the reference station that we denominated isoporic equation. And a second method that applies the spherical cap harmonic analysis (SCHA) to a cap that sufficiently covers the zone in study. 

In this work, the results obtained with both methods are exposed, as well as a comparative study among them.
ABOUT PROBLEMS OF GETTING SECULAR DATA 

AT HIGH-LATITUDES
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The Finnish Meteorological Institute and the Sodankylä Geophysical Observatory of the Oulu University carry out measurements at seven repeat stations in Finland and in Estonia. Only one is a pure repeat station and all the others are IMAGE stations equipped with permanent three-component magnetometers. Some of the stations have several years of secular data (Virolahti, OUJ, TAR) but most of them have proper data of only couple of years.

The repeat station can be divided in three groups with respect to the reduction possibilities. The most southern stations TAR and Virolahti can be regarded as low-latitude station and the reduction is straightforward and easy. The stations HAN, MEK and OUJ are sub-auroral and the low-latitude reduction methods meet already problems. The most northern stations PEL and KEV locate in the auroral region and totally other methods for reduction need to be used.

GEOMAGNETIC FIELD MEASURMENT AT REPEAT STATIONS 

ON THE  TERITORY OF SERBIA (AND MONTENEGRO)  

IN THE PERIOD 2005(2007
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Using the network of 18 stations established in 1994 on the territory of both Serbia and  Montenegro, we carried out in 2005 field measurements at 10 repeat stations. After the separation of Serbia and Montenegro, 14 repeat stations remained on the territory of Serbia. 

In 2005 field measurements were performed at 8 stations. Each station was occupied for at least three days for absolute measurments (D, I and F) and variometer recordings (three orthogonal components X, Y Z) at the site. Though we have not yet completed data reduction, by presenting the results of preliminary data processing we want to present our working method and instruments that we use. 

Our plan for the future is to complete measurements at remaining stations and carry out final data reduction.

UK REPEAT STATION PROGRAMME

T. Shanahan, S. Macmillan

British Geological Survey, Edinburgh, UK

E-mail: smac@bgs.ac.uk

The British Geological Survey (BGS) is responsible for conducting the UK geomagnetic repeat station programme. The measurements made at UK repeat station sites provide secular variation data that supplement observatory data to improve the accuracy of the regional model for the UK. Best practices for conducting repeat station measurements continue to evolve as advances are made in survey instrumentation and as the usage of the data continues to change. Techniques employed in removing the transient external field variations and the format of submitted repeat station data often differs from country to country. 

This poster provides an up-to-date report on the current status of the UK repeat station programme, the measurement techniques, the data processing used to reduce the data and some examples of the main applications of the data.

THE SURLARI NATIONAL GEOMAGNETIC OBSERVATORY ( FUNDAMENTAL REFERENCE STATION FOR

NATIONAL GEOMAGNETIC NETWORK

A. Soare, G. Cucu, A. Isac

Romanian Geological Survey 

1 Caransebes, st., Bucharest, Romania

E-mail: andisol@digi.ro

     
The Surlari National Geomagnetic Observatory, founded by Geological Survey of Romania in October 16, 1943, plays a prominent  role as national reference station for all kinds of magnetic maps and a center for  fundamental researches in geomagnetic field and magnetic prospecting applications, in the same time. 

  From the beginning, this new Research Institution in Romania has continuously performed one's function on national plane, contributing to access inedited investigation domains to the standards of developed countries. Surlari National

Geomagnetic Observatory, as a part of Global Magnetic Observatories Network, is permanently studying the structure and complex phenomenology of planetary magnetic field.

SPANISH MAGNETIC REPEAT STATION SURVEY(2005/2006)

I. Socias, V. Marin, P. Covisa, C. Domingo

Instituto Geografico Nacional. Spain

E-mail: isocias@fomento.es

The poster shows the Spanish survey for the years 2005/2006, the coordinates of the stations and the magnetic field components. The reduction has been done with the classical method, using only San Pablo Observatory data.

FRENCH CONTRIBUTION 

TO THE EUROPEAN REPEAT STATION NETWORK
 – DATA MODELLING FOR CRUSTAL MAGNETIC FIELD STUDIES -

E. Thébault1, A. Chulliat1,2
1 Laboratoire de Géomagnétisme ( Institut de Physique du Globe de Paris

4 Place Jussieu, F-75252 Paris Cedex 05 

E-mail: EThebault @ ipgp.jussieu.fr

2 Observatoire magnétique de Chambon-La-Forêt

 Carrefour des 8 routes F-45340 Chambon La Foret 
E-mail: chulliat @ ipgp.jussieu.fr

French repeat stations are permanent sites, where high-quality measurements are made every five years, in average. The modern French network was created in 1947 with 13 stations, and today it consists of 33 stations, all situated in isolated areas. 

We will first present the French network and the forthcoming survey that will occur in summer 2007. Repeat station data are commonly used to regionally update declination maps, in particular for navigation, and the magnetic field over France will be presented for the year 2002.5. We will also compare the magnetic field recorded at the repeat stations with the comprehensive model (CM4) and examine the residuals.

Then, we will discuss other levels at which repeat station play or could play an important role in magnetic signal detection and modelling. Here, we investigate the possibility of exploiting repeat station data for regional magnetic modelling purposes. It is well known that observatory data are essential to constrain global field model and that they offer a particularly good representation of the magnetic field over Europe, thanks to the relatively dense network. In the same spirit, we could take advantage of the long European tradition of magnetic measurements to derive models over Europe with unprecedented spatial resolution. At present, Europe is the only place allowing such analyses. It will be demonstrated using an example of magnetic crustal field model over Europe, that structuring and collaborating at the European scale is necessary in order to standardize measurement procedures and data quality. For the moment, this is the big challenge rendering difficult data exploitation and we will more precisely specify our needs. 

This aspect concurs well with the scientific international context. The satellite decade will continue with the European Swarm satellite mission (planed for 2010) and satellite data are becoming so accurate that second-order magnetic fields are now detectable. In parallel, the first level of an IAGA project, the World Digital Magnetic Anomaly Map, has been very recently completed and a quasi-homogeneous aeromagnetic grid is now available at 5 km altitude. These two very different and independent datasets have a complete coverage over Europe and to that respect, complementing them with another consistent and independent vector dataset at terrestrial altitude could be very promising.

SLOVAK REPEAT STATIONS – 2006.5 EPOCH

F. Valach, P. Dolinsky, M. Vaczyova 

Geomagnetic Obserbvatory GPI SAS

Komarnanska 108, 947 01 Hurbanovo, Slovakia

E-mail:  fridrich@geomag.sk

The Slovak repeat station network consists of six stations. It was reoccupied in the middle of 2006. The magnetic measurements were carried out using DI-flux theodolite (Zeiss Theo 015B theodolite with Elsec 810 magnetometer) and EDA proton precession magnetometer (PPM). The data were reduced to the 2006.5 epoch using magnetograms of the Hurbanovo Magnetic Observatory. We assumed the transient variations of the magnetic field to be identical on the territory of Slovakia and to be equal to the variation at Hurbanovo. An arbitrary element of the geomagnetic field at a station for the 2006.5 is

Est,2006.5 = E st,t – (E HRB,t – E HRB,2006.5),

where E st,t and E HRB,t are the values of the element at the time of measurement for the station and Hurbanovo Observatory, respectively, whereas E HRB,2006.5 is Hurbanovo’s element for the 2006.5 epoch. The values of geomagnetic elemets D (declination), I (inclination) and F (total field) are stored in the table below:

	Station name:
	Declination 
	Inclination
	Total Field

	Hurbanovo
	3˚ 11.86΄
	64˚ 13.8΄
	48 307.81 nT

	Ockov
	3˚ 07.18΄
	64˚ 53.5΄
	48 496.00 nT

	Rajec
	3˚ 22.27΄
	65˚ 18.1΄
	48 646.79 nT

	Rimavska Sobota
	3˚ 46.59΄
	64˚ 49.6΄
	48 586.75 nT

	Spisske Podhradie
	3˚ 55.29΄
	65˚ 22.1΄
	48 789.00 nT

	Ubrez
	4˚ 13.35΄
	65˚ 12.8΄
	48 814.97 nT


The geographical positions and altitudes of the stations are the following: Hurabnovo  47.88˚N, 18.20˚E, 112 m; Ockov 48.65˚N, 17.755˚E, 160 m; Rajec 49.09˚N, 18.65˚E, 487 m; Rimavska Sobota 48.375˚N, 20.02˚E, 239 m; Spisske Podhradie 49.00˚N, 20.73˚E, 520 m; Ubrez 48.79˚N, 22.125˚E, 140 m.

DIFFERENT APPROACHES 

FOR REMOVING THE EXTERNAL FIELD INFLUENCES 

FROM THE EUROPEAN GEOMAGNETIC OBSERVATORY ANNUAL MEANS

G. Verbanac1, M. Korte2, M. Mandea2

1Faculty of Science, University of Zagreb, Croatia 

E-mail: verbanac@irb.hr

2 GeoForschungsZentrum Potsdam, Germany

E-mail: monika@gfz-potsdam.de, mioara@gfz-potsdam.de
Magnetic observatories play a crucial role in reduction of repeat stations measurements made in the MAGNETE network. For this reason we need annual means to reflect as much as possible the core field. We investigated data from 46 European geomagnetic observatories collected over 42 years (1960 ( 2001). After removing the core field, as predicted by the Comprehensive CM4 model (Sabaka et al., 2004), the apparent link to the solar cycle was noticed as short period variations in the order of ± 10 nT. Although it was recognized in the past (Yukutake, 1987) that observatory annual means are affected by the external fields, no suitable model to reduce these influences exists. Our aim was to develop a method to correct the observatory annual means for external field variations. Further, we systematically studied and explained the different geomagnetic field contributions from sources external to the Earth which are contained in the annual means.

First, we tried to minimize these variations by using external field description included in the CM4 model, but were not able to sufficiently reduce the external field contributions. Consequently, we developed an empirical procedure for estimating the external field variations in the data. Taking the advantage of the homogeneity of the external influences in the European region, we constructed templates by median averaging of the data in each year, separately for individual component. After subtracting the templates, the temporal variations were successfully reduced. 

Further, we investigated the sources and characteristics of various external field contributions and seeked for physical explanations of these signals. For that purpose, the module for external field contributions provided by the POtsdam Magnetic model of the Earth (POMME-2.5) (Maus et al., 2006) was employed. We were focusing on the northward, X, component, since this component is mostly influenced by the external field. The magnetospheric contributions were successfully removed by parameterising the POMME model with the Dst index. The remaining signal was regarded as caused by ionospheric currents. So, the Sq effect estimated by the CM4 model was subtracted and the remained, still significant variation was finally removed with a function properly scaled by Ap and Dst indices. With this procedure we succeed to suppress the external field contributions in the annual means to an uncertainty level of ± 2 nT.

The present investigation shows that the external field signal contained in the observatory annual means is significant and their elimination is a prerequisite for obtaining reliable and physically meaningful results when such data are used in studies of the core field and its secular variation.
MAGNETIC FIELD  CHANGES IN THE YEARS 1980-2005 

FOR EXAMPLE OF TWO CHOSEN ELEMENTS CHANGES

E. Welker

Institute of Geodesy and Chartography, Warsaw, Poland

E-mail: ela.welker@aster.pl

For Central Europe a dynamic model of the declination and total intensity vector changes was made. It was made for the last 25 years (1980-2005) basing on magnetic observatories data, the results of measurements on the repeat stations and accessible points of Central Europe magnetic network. The comparison between real changes and IGRF model changes was made for period 1980-2005 as well as three chosen intervals 1980-1990, 1990-2000 and 2000-2005. The analysis of these results explains small differences between anomalies calculated for different epochs. There is shown too that the Earth magnetic field changes are irregular both in module and direction. The reversal of declination is about 90 degrees and of total intensity vector even 180 degrees. It causes the difficulties with extrapolation of magnetic data and their reduction for chosen epoch.

On the basis of the magnetic field changes in observatories and repeat stations all measurement data was reduced to the epoch 2006.5 and the declination map for this epoch was made. The contour lines of IGRF model for the same epoch were presented too. 
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