7 Istituto Nazionale di Geofisica e Vulcanologia

CASTELLO TESINO Observatory

2010



MAGNETIC RESULTS

2010

Roma, Italy, 2011



CONTENTS

Staff

Introduction

Absolute measurements

Instruments

Presentation of results

Base-line plots for 2010

Hourly value tables for 2010

Hourly value plots for 2010

Monthly and annual means for 2010

Castello Tesino Observatory annual means table (1965-2010)
Geomagnetic field trend (annual and monthly) at Castello Tesino up to 2010

Pag.

coO N O Ol bW

44
50
o1
52



GEOMAGNETISM GROUP STAFF
Via di Vigna Murata, 605
0143 Roma, Italy

Dr. Paola De Michelis Senior Research
Dr. Domenico Di Mauro Research

Dr. Roberta Tozzi Research
Giovanni Benedetti Technician
Angelo Di Ponzio Technician

Dr. Guido Dominici Technician
Massimo Miconi Technician
Sabina Spadoni Technician

Dr. Massimiliano Fois Fellowship

CONTACT INFORMATION

Dr. Guido Dominici

Istituto Nazionale di Geofisica e Vulcanologia
Via di vigna Murata 605

00143 Roma

Italy

Tel. : +39 06 51860312

Email . guido.dominici@ingv.it
Internet . http://www.ingv.it




INTRODUCTION

Castello Tesino observatory is one of the three geomagnetic observatories in Italy operated
and maintained by the Istituto Nazionale di Geofisica e Vulcanologia. The observatory is located
near the homonymus town about 55 km Est from the city of Trento (Northern Italy). The
observatory co-ordinates are:

Geographic latitude 46° 03’ N
Geographic longitude 11° 39’ E
Corrected geomagnetica latitude 40° 47" N
Corrected geomagnetica longitude 86° 23’ E
Height above mean sea level 1175 m

Magnetic local time midnight 22:31 UT

The corrected geomagnetic co-ordinates and the magnetic local time midnight in UT are
computed using a routine available at http://modelweb.gsfc.nasa.gov and assumining the North
geomagnetic pole at 82°20°N, 276°38’ E.

Castello Tesino Observatory has been working almost continuously since 1964 and it is
considered the main Northern Italy magnetic observatory. Data coming from this observatory are
used to study the temporal trend of the geomagnetic field in Northern Italy and to reduce magnetic
field data obtained during magnetic surveys to the same epoch.

Up to 2008 the observatory consisted of three completely non-magnetic buildings devoted to
host a laboratory, the absolute measurements equipments and an automatic digital system. In 2009 a
fourth non-magnetic building has been constructed, here a second automatic digital system is
located.

This yearbook presents the results of the magnetic measurements carried out at this
observatory during 2010.

ABSOLUTE MEASUREMENTS

The absolute measurements of the field are made manually on an approximately monthly basis. A
fluxgate sensor mounted on a theodolite is used for measuring the angles D and I. The DI-flux is
considered to be an absolute instrument, which means that the angles measures by using an
observation procedure that eliminates the unknown parameters such as sensor offset, collimation
angles and theodolite errors. A proton precession magnetometer (Overhauser GEM-GSM90) is used
for measuring the total magnetic field intensity F. The instrument runs continuously and obtains a
reading every 5 seconds. From these readings one-minute values for F can be derived.

The azimuth marks posted by Istituto Geografico Militare (Figure 1) are used in clear days while in
mist or smog days a vertical line marked on a wall at about 30 m to south the theodolite is used. The
absolute values H and Z are then derived from

H = F cosl
Z =Fsinl

where H, Z and F are field values at the time of the | measurement. Baseline values are then
calculated for the vector magnetometer systems.



INSTRUMENTS

The continuous digital recording of the variations of the magnetic field elements D, H and Z is
made out using a tri-axial fluxgate magnetometer LEMI-017 manufacturedd by Lviv Centre of
Institute for Space Research in Ukraine. LEMI-017 is a MeteoMagnetic Station (MMS) (three
magnetic + 2 tilt + atmospheric pressure + temperature channels) which permits us to measure the
natural magnetic field components, atmospheric pressure and air temperature. The magnetometer is
produced on the base of flux-gate sensor, all three components of which are implemented in the
same thermostable housing. The pressure meter is based on precise tensoresistive sensor produced
by industry. The temperature meter is made on the base of thermoresistor. The electronic unit
allows acquisition, processing and storage of data about all parameters variations to the internal
FLASH memory and their transmission to the computer via RS-232 interface. Built-in GPS receiver
provides satellite synchronization of the internal clock and the coordinates of the MMS location.

In addition to the fluxgate sensors there is a proton precession magnetometer (Overhauser GEM-
GSM90) making measurements of the absolute total field intensity (F). The GEM-GSM90 is a
scalar magnetometer of high absolute accuracy (0.2 nT) and low long term drift (0.05 nT/year) At
the end, the data acquisition software, running on a PC, controls the data logging and the
communications.
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Figure 1. The azimuth marks posted by Istituto Geografico Militare



PRESENTATION OF RESULTS

Absolute measurements for 2010 have been made, on approximately monthly basis, during the
periodic visits (0 missions) that the staff in charge has made at the Observatory. Moreover, the
baselines of the automatic system, i.e. the differences between values provided by the automatic
system and absolute measurements, have been estimated. The graph at page 7 shows the annual
behavior of the magnetic field baseline values. All the values published in the yearbook have been
corrected adding the corresponding baseline values.

One-minute mean values, centered on the minute, are calculated by applying the Gaussian
coefficients to a series of 19 samples of 5-second data. For a filter output value to be centered on the
minute, the first coefficient is applied 45 seconds before this minute and the last coefficient is
applied 45 seconds after the minute.

Hourly mean values, centered on the UT half hour, are computed from the one-minute values. A
value is not computed if there are more that 12 one-minute values missing. Tables of hourly mean
values of the magnetic elements and their graphical presentations are published in this yearbook.

Monthly mean values are calculated from the daily mean values of H, D and Z. They are also
calculated for the five international quiet and disturbed days in each months. These values are
reported in a table. Data are plotted together with monthly mean values from 1987.

Annual mean value is calculated from the daily mean values and it is reported, together with mean
annual values since the start of observatory, in a separate table.
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CASTELLO TESINO ANNUAL MEANS

F z H D 1
1965.5 46221 40844 21636 -1 54.7" 62 5.3
1966.5 46243 40865 21645 51.0 62 5.5
1967.5 46268 40887 21657 47.7 62 5.5
1968.5 46292 40904 21675 44 _2 62 4.8
1969.5 46320 40922 21700 41.8 62 3.8
1970.5 46352 40944 21728 38.5 62 2.8
1971.5 46385 40967 21755 35.4 62 1.8
1972.5 46417 40987 21785 31.3 62 0.5
+ 1973.5 46448 41013 21802 27.2 62 0.3
+ 1974.5 46483 41042 21823 22.5 62 0.0
+ 1975.5 46516 41069 21843 17.4 62 0.0
+ 1976.5 46546 41090 21867 11.7 61 58.8
1977.5 46572 41110 21884 6.0 61 58.3
1978.5 46594 41130 21893 -0 59.5° 61 58.4
1979.5 46617 41150 21905 52.6 61 58.4
1980.5 46639 41167 21920 446 61 58.0
1981.5 46657 41192 21912 37.8 61 59.4
1982.5 46683 41220 21915 29.8 62 0.2
1983.5 46703 41237 21924 25.0 62 0.1
1984.5 46720 41256 21924 19.4 62 0.7
1985.5 46743 41282 21925 13.4 62 1.6
1986.5 46767 41310 21923 7.1 62 2.7
* 1987.5 46791 41336 21928 3.9 62 3.4
* 1988.5 46817 41368 21921 +0 1.3 62 4.9
* 1989.5 46841 41401 21910 6.7 62 6.7
* 1990.5 46866 41427 21913 11.3 62 7.3
*  1991.5 46888 41457 21905 16.7 62 9.0
* 1992.5 46910 41476 21916 21.0 62 8.9
* 1993.5 46930 41493 21925 26.0 62 8.8
* 1994.5 46954 41519 21929 31.7 62 9.6
*  1995.5 46978 41540 21941 37.1 62 9.5
* 1996.5 47003 41563 21950 43.8 62 9.7
*  1997.5 47030 41590 21957 48.8 62 10.1
* 1998.5 47052 41618 21949 57.1 62 11.5
*  1999.5 47073 41642 21950 +1 01.8 62 12.3
* 2000.5 47111 41682 21956 08.1 62 13.3
* 2001.5 47144 41713 21968 13.4 62 13.6
* 2002.5 47183 41750 21981 19.2 62 14.0
* 2003.5 47215 41789 21975 26.8 62 15.7
* 2004.5 47252 41823 21992 39.6 62 15.9
* 2005.5 47285 41849 22012 44 .6 62 15.4
* 2006.5 47312 41874 22022 44.5 62 15.5
* 2007.5 47328 41886 22034 47.1 62 15.2
* 2008.5 47350 41902 22050 53.8 62 14.7
* 2009.5 47378 41924 22069 +2 01.2 62 14.2
* 2010.5 47408 41955 22074 09.0 62 14.9

Annual means based on ITGRF model (Molina F.,De Santis A.:Considerations
and proposal for a best utilization of IGRF over areas including a geo-
magnetic observatory; Phys. Earth Planet. Int. 48,379-385, 1987)

Annual means based on records for all days
All others are derived following the procedure described by Marchetti M.
De Santis A.: Secular variation observed at Castello Tesino (Northern

Italy) in the 1965-1986 time interval, Proceedings of the Il Congress of
Geomagnetism and Aeronomy (in Italian), Rome,1988
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