Aspects of Main-Field and Secular Crustal Biases at Worldwide Observatories: 1980 and 1999 Compared
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mission are valuable as an independent data source for main 5 28" detormined for 69 obearvatories for which we have mean for 1975, 1980 and 1999 (more 1999 data wil
1 i n 1 i i ] — | ) become available in the future). Any site discontinuities between 1980 and 1999 have been accounted
fleld and secular variation mOdelllng' We consider the pOtentlaI Zggf—jééé’ éE§§§§§§§§§§§E§§§§é§§EE§§é%éé%§EE§§E§§§§§EEi%%%Eéééé’%EEé?ééE%%%ééZgg for. Also shown are Magsat-de)rivedybiases computed from GSFC12/83 (see Langel et al, JGR, 1985).
i I i = 500 1 - 500 —~The @rsted model used is a degree 13 internal and degree 1 external with Dst dependence of the
contrioution or no ypes Or data 10 geomagnetic moaeis 1rom 400 400
_ _ _ _ ] _ _ % 300 1 - 300 %external dipole and is based on one year of data at epoch 1999.5 (described in box on lower-left of
the perspective of quality and distribution in space and time. %f-lﬁé'] - lL _NEEN 1. - R e Lo NN % Eposten). Shown above, for each component of the field, are the changes in crustal bias portrayed
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Seasonal gnd local time effects In ¢rst_ed-based model_s are bk Sl Conclusions:
noted. Estimates of appare nt crustal biases at world-wide -600 - ‘ 5% (1) The histogram (left) suggests little change in crustal biases in nearly 20 years. The differences are:
i . . -800 +— —— — — — - 800 Mean (RMS) X, Y, Z, F = -6.2 (20.1) 2.9 (17.6) -7.4 (20.7) -10.3 (20.3) (N=69 common observatories)
Obse rvato ries are coms pared Wlth equ |Va|ent Val ues for the (2) However the geographical distribution (above) as well as the magnitude of the r.m.s. differences
M (NOTE: ‘Missing’ data in this Figure are off-scale and not zero) between Magsat and @rsted suggests that external fields may be significant. Alternatively, the
agsat era. differences may be real and reflect the induced magnetisation. Further study is suggested.
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Below nght Estimates of daySIde IOnOSpherIC field disturbance prOflleS (99/ OO) by differencing monthly means for April 1999 and 2000. We also show a difference of Girsted SV in Z Component, April 1999-2000 (D&O 8; Units: nT/year, Geodetic Co-ordinates) O emsmeray describe the computation of ‘mean
I " i I Orsted main-field models for the same periods. The @rsted models are D&0=13 internal w00 000  wdomonme wwxnonow IONOSpheric fields’ for the dawn and
TOp nght A comparlson Of crustal blases at the Magsat and ¢rSted eras and D&0O=2 external, with a Dst dependence of the external dipole. Only quiet-time night ” » I: { Y “dusk sectors, derived from Magsat
side data are used with, in particular, |Dst| < 30nT, Kp<2+, to produce an acceptable data = ] |- = . ] - odata by subtracting a main-field
o o distribution. The @rsted models were derived from data from the three months centered P %] 3k = ) | _model from selected Magsat passes
¢ rSte d D ata S e I e Ctl O n - Loca I TI m e on April of each year. On the right are comparisons of annual SV (truncated at D&0=8) at i ¥ M g ( & followed by averaging. These fields
" J 2000.0 for thepurely @rsted model (top), a combination model of @rsted, POGS (1991- 30 L N g o 1 nE °are then used in ‘cleaning-up’ data
7 7 m m 1993) and surface data (1997-2000) (centre) and also SV at 1980 from the Magsat model T 2 0] - A I I ' .for crustal modelling.
S eason & S pat| a I D |Str| b u t| on GSFC 12/83 (Langel et al., JGR, 1985) (bottom). The data distribution for the combin- VARVAR N S RN | | Here we have constructed mean
ation model is shown bottom left and is typical of BGS models of SV: we rely on . O [ % X 40 1 .j- ; S & r“fialds for sectors of local time each
M eth Od . satellite data to “fill’ the ocean areas. " QA S J I AN B IS U «three hours wide, centred on 0900
Shown left is a typical geographical distribution of data 1 . NS BN g = AL AN fcommany e ema B e AN 1200. We calculate spherical
Drsted Vector and Scalar Data Available for Modelling und::' quietI exte)r(rr::lal fieglid c%ng itilons v:rhelreuolnly night- ConCIus'ons' T X : - 7 / ol o lmomon  mawmomwm wwmomsw harmonic models of degree 13
- Filtered Data Set (By Activity Level, Local Night-Time, Data Quality, Equal-Area Tessera) - side (quiet ionosphere) data are required. Solar wind (1) Spot values of @rsted models (e.g. below) are most accurate in the Y component and o gy ((‘W / / DR R P 3 internal and degree 1 external for
(ACE spacecraft) and solar zenith angle are also used I_east SIEBIELE il 2 ol observgtory mont_hly (and ann_ual) e N | > “1 " “each dayside LT interval. We then
as filters. Vector and scalar data within 50 degrees of EIC EELE TANEREES WEIO W0 (e 2 BN 57 S OXEiel it e . A ‘;ﬁ" = § 2 | xSubtract similarly constructed
the georr;agnetic equator are used and only scalar data (2) Orsted _S_V models (e.g. right) demonstrate the same features_ as SV maps proc_:luged in ~ \(\\\h\\ ' 7T \ < ; models from corresponding satellite
! ) . more ‘traditional’ ways. However we feel that surface data remain essential in building g0 0 the niahtside. B i
otherwise. Data decimation is every 20th sample, to SV models. 5 ‘ passes on Itlalnlg 'tSId e. %/ avel:'
reduce along-track corre!atlons. The data are binned in (3) Consistent features can be seen in the SV at 1980 and 2000. However a significant drift 5 . ‘ - Ny - Iaagt::‘ugdgvvs; ?jerﬁlr;gtlh: ;2 as z?:c:)wn
AR equal-area tesserae (equivalent to 5 degrees by 5 South-West of the SV focus in the Indian Ocean/South-East Asia can be clearly seen, as 401 .’¢<)_~' SO "'~-:"'_-4oon the left (dotted lines inI:'Jicate one
:i3i=iie)  degrees at the equator) and we select the seven well as a developing feature in the central Pacific. //< \\ P IS NTPURN S AL 2OV SN NN NP2 30 oot
0 nfé‘ : ;g:’.’i:g o qUieteSt eXternaI field data per bin. Main'field mOdels Observed and Modelled Annual SV (April 1999 - April 2000) 60° %\ 60° Northern Winter/Southern Summer (November 1999 - March 2000) Standard deVIatlon)' If we have

up to degree 18 internal and degree two external 50 40" 30 20 e o . - a\é Mean 1 Standard Deviation, Geomagnetic Dipole Co-ordinates adequately determined the internal,
(together with a Dst dependence for the external , = w e , | 0\\ R long-wavelength crustal and the
dipole) have been calculated from such distributions. Modeled = Differenceof i Fild Model for April 1999 & 2000 i 80 o/ 30° magnetospheric sources by the
The Holme method (EPS, 2000) of treating anisotropic spherical harmo_nlc proceqlure we
errors in @rsted vector data has not yet been -y N @ N Q ) h N | shoulgi bg left with purely iono-
implemented - but we plan to do so. Even so, the rm.s. &/ 3 V 0 W MeanIonoSphenéfﬁﬁirjii?eiﬁaffe (+1.5 hours) s_pherlc flelds._The maps show the

’ 4 %@\ y r—— o —— e Ti€ld perturbation at the Earth’s

g s//

fit of model to data is typically 5.2 nT for a complete o (Component@D - YComponent@D . ZComponentD :
year of data. Below left is a plot of the temporal by ety i wSUTfacCe. As will be seen we have
calculated mean fields for quiet and

distribution of suitable @rsted data ('suitable’ defined e (1) eernel T cerl e

-30° % o / Q y -30° * e );

by the data filters given in the caption below the Wﬂ (*{M%/ : . B
— 60" 20 - . . -4 . - 20

N = I RN

Vector (CSC) and Scalar (OVH) [Red], Scalar OVH Only [Blue]

o
«©
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' *(1)The maps are clearly not identical
- .at different activity levels. This may

Orsted Model Z Component SV Secular variation in Z (nT/year) at 2000.0 from annual model derived by BGS in

November 2000 incorporating data from observatories, repeat stations, POGS and 40 ]
Oersted satellites.
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worldwide observatories and institutes is greatly appreciated.
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