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Abstract ; Modeled magnetic field have been caleulated for every Table 1. Real-time description of geomagnetic activity -
The geomagnetic field current state is commonly point of two passes CHAMP using Model of for selected CHAMP passes. =
estimated from geomagnetic activity indexes, which magnetospheric magnetic  field (Appendix  AZ5) -
are obtained from ground-based data. Here we (Feldstein et al,, 2005). For each interval of CHAMP DATE | UT Diserey Kp 5
suggest evaluating the geomagnetic field state from passes real state of geomug'leuc activity is dmmuned Q D sD =
satellite  magnetic data by comparing the | by the mini gnitude of 10.11.04| 00:03 | 167.26 | 160.05 | 14586 | & =
measurements with the modern near-earth space magnetic field and mag le of magnetic field modeled ot.i201] o003 % i5a1 | 2637 %
models of the geomagnetic field state. The calenlated for quiet, disturbed and strongly disturbed states. = b - L 2
dissrepansy betwesi Sheervabiogs and. prdictiony 121204 00-03 | 2930 | 2407 | 2836 | - o Y .
has to d a class of the g ic field state 18.12.04] 0003 | 21,70 | 20.94 | 29.01 4+ o T L l} T
fior a time period equal to one satellite orbit period or Fetkdemy: F o 23.12.04 | 0003 18.03 25.14 3318 2+ — T—
so. In the latter case, only the high-latitude or mud- A N 02.01.05| 00-03 | 4432 | 3565 | 3699 | 4+ Figtre 3. Magnitudes of the magnetic field measured by CHAMP
latitude data set can be used. We plan to demonstrate vl 'Wﬂ"{lf_'h“f'{' = 080105 00-03 | 8848 | 7630 | 65.2% 7 {ereenred line) s magnitudes of modsled magnetic feld (black line) for
the workability of this scheme using CHAMP e - YT YT I'nﬂﬂ’l’ih \v\ﬂﬂldllﬁl‘ﬂﬂl level ofmmngmlnc activity (from top to battom):
magnetic  data and two  (“Teygamenko™ and S AT-R0 J‘ 100105 00-03 14.17 25.6 E 1- et state, qmwbﬁlmnmli strong disturbed state. Red lines mark
“paraboloid”) models of magnetosphere magnetic :'_5 T 18.00.05| 00-03 | 6403 | 3407 | 47.06 7 intervals of middle and low I?:rnm:mmmuitﬂw passes chosen
field The geomagnetic field current state to be E 26.01.05 | 00-03 14.54 2814 | 3978 1 &
btained will be d with the estimati N 05.02,05| 0003 9.98 25.90 39.22 [ wm
obtained by using the classic geomagnetic activity 140205 00-02 [ 178 [ 2892 [ 4495 | 1
mdexes.
' L T Tab. 1 presents the results of real-time description of
Real-time description of the geomagnetic activity o tic activity, It f date and UT of r—/\ PRI it
level derived from Champ magnetic data Figure 1. The comp of the field, 1 by CHAMP passes, ti ged di b /
1 data and modeled scalar field for

To use CHAMP measurements for real-time
descniption of  geomagnetic activity the data is
processed in the following way. To isolate time-

CHAMP during first two passes on October 10,2003
without IGRF field. The curves AY and AZ are
shifted by 700 and 1400 units respectively.

each activity state, Kp-index value dunng CHAMP
passes. Minimum discrepancies are selected by BOLD,
they show geomagnetic activity state during CHAMP

nann diiia

varying field of external ongin main field model
IGRF2005 has been extracted. The residual field
along high latitudinal segment of CHAMP pass may
be very large during abrupt ejection for any level of
geomagnetic activity. Using CHAMP d.nln to create a
model of tic field of mags current
systems is possible after smoor]mtg by running
average (with step equal 81). Middle-latitndinal
segments of CHAMP passes have been chosen for
modeling only.

Fig. | shows the magnetic field components
measured by CHAMP dunng first two passes on
Ogctober 10, 2003 without IGRF field. The same
components smoothing by runming average with step
equal 81 are shown in Fig. 2. For real-time
lescription of the g ic activity levels three
model states of the geomagnetic activity have been
choszen: quiet (Q), disturbed (D), strongly disturbed
(SD).

Smaothing [ Fleldou Figit oo paged.

Fig. 3 shows magnitudes of the magnetic field

Fig. 4 shows varation of

Figure 2. The same components of the field as on Fig.1,
but smoothing by running average with step equal 81
measured by CHAMP duning first two passes on
October 10, 2003 without IGRF field. The curves AY
and A Z are shifted by 700 and 1400 units respectively,

w

o] & measured by CHAMP and magnitudes of modeled
™ i, e 7 3 £ R
e o B S i magnetic field for intervals with different level of
el - geomagnetic activity: quiet state, disturbed state and
g X B s strong disturbed state.
H : B PR S N components (X, Y, Z, magnitude) of the magnetic field
E measured by CHAMP and the same components of
T leled magnetic field mag
.: o s o ,__f_"_x' passes on February 16, 2005 (Q-state).
b ) - = = s Conclusions
1

Modemn magnetosphene magnetic field models can be
used for real-time description of geomagnetic activity
during each pass of satellites such as CHAMP. Our
resultz show a possibility to estimate an accuracy of
modern models of magnetospheric magnetic field and
calibrate them (Appendix B2).
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de duning two CHAMP

| S e | §

Figure 4. Vector and scalar magnetic fields mensured by CHAMP
(greenired line) and fields modeled with the use of {black line}, from top 1o
botton: X, Y, Z, and F for two CHAMP passes on February 16, 2005, Red

lines mark intervals of middle and low latinedes segment of CHAMP passes
chosen for madeling.

References

Feldstein, Y. 1, AE. Levitin, JU. K . BT. Tsuntani, A

Prigancova, L. Alperovich, W.D., Gonzalez, U. Mall. LL Alexeev,

L.I. Gromov: LA In ina, Self- i deling of the
in the g field during the 24-27

Sqlcnim 1998 major lmgnmr: stom. J. Geophvs Kes, 110

CALD, AL1214 10.102% 2004 JAD1 0584, 2005,

Acknowledgemenis
This work was pantly supported by the RFBR grants MND6-05-
64320, NalM-05-64890 ,

d:esa

el

Rusgsion Acodemy of Sciences

190, Russia; hitp

A. Geomagnetic Research of Scientific Teams from IZMIRAN, Geomagnetic Departments
B. Some Projects proposed by IZMIRAN that may be use SWARM data

FUSHKDV INSTITUTE OF TERRESTRIAL MAGHNETISM, IONOSPHERE AND RADIO WAVE PROPAGATION (IZMIRAN)

Zmiran fu

Authors: A1 - V.P. Golovkey, T.LIvereva, mw :mm
nz,m BI- A!-unu‘

al - ru Tn-um uwm

Golovkow, VP TN Zvereva. TN, Chemova, Tha IZMIRAN main magretic fisid canddate model for IGRF- 10,

1. Models of #1e Main Geomagretic Fiskd Az "
A1, Jairt - g making of e main The rodel of phecs piatma 3 modeling particles Gl velocky ¥ = [l where £ the Fisfarancos
-t ol Fiaid vector and £ e ic feid Mddmum-‘mmnmw mca Fnﬂﬂﬂuﬂmmeﬂm”“ﬂ .rrm&- wnnna 1997,
A Emple mthod is proposed for conmructing & space-time model of e main magnesc fiekd bated on the high- GRMMMWIVH Pt Lat = Beagardiors, 0. 0. Alcayde, J. Fortanary and C. Lager, 5 o highisnade siectric fisids.
curacy satebte srvey data. Al the firt stage. we expand the CHAMP daity mean data inta -al harmenics w\ﬂnmrn? 23,24 mmm . wirter t-qwsa- 6 (A4, STIA7H, 1691
with. ‘cosficiants. it provides us with a series of the dady mean sphari models over @ mrvey in ot i 1966), Doyle, M. A and 'W. | Burke, 53-2 measuremants of the polar cap potential, . Geoafhys. Res BMBHKIE
inteeval of several years, which e, fen, eniarded inio the natal comporents (NOC), The NOC mmuml—umw cument systema (s Faldston, ¥, |, and A msmmmummnuunmwm Gaomagn
sarias comverpes ragpidly and s the o and o, ng by Modsl of Geowiactr, . "
Iorscphen . 1aas) mﬂ-dwmm o, Gecphys. Res., BAT), 11151125, 1677
Fetarerces 1P H.C. Mayrard, Empiical highlaude slectrc fabd modsls. .. Gacpfys. Ras. SRAS), A5T.4409, 1887
Golavkov, VP, TH, Zverva, TN. Chemova, Secdar o Exh A2:5 Model of Hau M. RH mquu E\mwwtum Esrpirical models for the plasms cowecton ot high lest.des from Milions
Ctsarvation wity CHAMP, Springer, 1273328, 2004, Model of Varisble Magnetc Fiekd in the n sef version of a ot WAL, 203212, 1967,
e ateion el Fabia, F061), wd ot f mmmwu’mud_mm
curant

producedy a

A2 The -

Earthr Atan Space, §7,1188:1171, 2008,

sphancal
variatiorn of the geomagret: feid over T giohe. NOC's obtaned i fhs wty describe e lempor vanatons

mwm-mm

Pt iry o 208 €Uy Puks baen

[rres—
mmwywu:‘mumulm

magretic Thu in the lobes, upstream solar wi

eret boundury of T magneistal
Pt

Bz values are used for calculanion of

Fer
Eﬂvwbwddh'wddlﬂ

Tt By e
1o 2008,

Haforences
Haeay, |1, Foldsimn ¥ stermrn

Medaling of
At Scar-Terr, Py, upm o0

dm“

$of the carvury.

respectivedy - have been used 1o constnact the model. Since the accuracy of
the certury and the data are rorurdormiy distribubed over the
sciuiorn basad ¢n global

irterval, have
tha modely cbtained by

the Earths suface, the methods for reguiating

parameners of the magratic fld and &3 secular varaion, invasiant on (e silstion

MMI&MU«“W mmmmmw-mm«umu
comporunts. The cochat

0. Aealyse
ons that the 1 Soler-Tarr. Phys. 80,P 1517, 1068 &

Felespree
Bondsr TN, vrmnnvrmm"—

Dramubtina, LA, AE. Lavisn, V0. Paptahvih, Anahytic representaion
slecromagnetc waather [ Al Solar- Tarr. Prys. -lPISII mun
Dramubtira, LA, Y|, Feictein, |1, Alexee. WV V.

mlm

Bondar TH, VP awusv Vabordeva Secum waristions wound 2000 cbtsned Irom aatelit and
dam-w\ra; CHET-4 Procesdings of the &h Oersted Intemational Science Team Confersnce, Copanhagen,
8, 2000

during magretic stoms. . Gaopfyy. e |W|‘bMIMl“
Feldutein, . . Latin AE,, DS, Fasrmark, R.G. Morina. B

scftware, Mnet Sowoe S, 40907923, 1992,
Lovisn, Model caloulatons of cuments and magraeticheids slong

& MAGSAT
rapusaneation of IZMEM model lor near-real tene pradicon of
of IZMEM model for near-real time. predictin of
£ Grosrvpan, Structen of the magnesepharic fakd

Pagitashal, V. 0 F.J. Rich, l!l Heinemann and MR Hm?mdum»ummm
wlsctrostanc potarsals by the

Program wnasphees J Gaaphys. Res., 104
A1, 177184, 1966,
Rad. P H., R W, Speo e TW. HAl, o pal wop parar o, Gecptyn. Res.
nmo.mu.
of high-laituce electric poteraal derved with & least emor 1 of sphercal harmonic cosficents. J
mlﬂﬁx. IﬂlA\m 16,56418,607, 1968
Waimae, DL, An ingroved model of ionospharic slectric potentisly includng mubstonm prsubstions and spicason (o the
Gaonpace Environment Modeling Noverber 24, 1085, svert ./ Geoolys. R ‘Hlﬂ' 418, 2001,
ll‘[wI.JR BB, Torbed and F 5. Mozer,
of magraiopause recoenaction | Geophys. Fes, 88, 5727, 1683
B4, The topology o
L CHAMP, SWARM
Tha MAGSAT, OERSTED, CHAM feids. Tha average
sk of MAGSAT and CHAMP wateltes A aperomatly 430 b, maummsﬂwm!mn

abong 450 and 630 km, which makes it cormiderably more sfiective to mdract anomaly (constant)
m‘ddfmmmdﬂduﬂmlmMI mmwchm-mmmqm
i) can b anly in thete cases when they ar very intensa (éa, for mample, in the case of fw Kursk

anoemaly, It is casivabie, Siat $ satebla .o was low Tar 00 hm. SWARM syster alows ety 10 extract of et

pac, mmsﬂ 507673, 1984

Folctein, Y1, and AE. Liniti,
F.1143, 1568

L Gaong. Geowiect. 38,

oo Mwummmmumamzmm-"mu

mmmmmnumdmmm”dnmmmmm
from the SWASM The dynansc mtegral anaform paets net only 10 idently charctenssc

2003, ki Febmon, V.1 A Luvti, JU. Kcayen B.1. Turiaris A Prignaora, L Mpeoich, W.0. Gurasbes, U, Makl 1. Merem, feshre. space. In other words.
Bondar TH. VP. Golowow and SV. Yakodeva Spasotemporal model of the secular vanations of ihe L1, Gromova, LA Dremuiina, modiing of the lage-scale fisid dring the oyl o o s kgl e oot
150 6 BT, 200 uzfs.nm- 1898 major magratc siom. .{ Gaqpfys. Aes. Ilﬂllllhlllrlllnmlmm mnm”mm ‘subistantialy supplernt 41-
mmmdnmm.: 1397, Rotanovs of . 2004 and Rotanova af af, X003) In many
L= iorosphars. LS S0, eapaciafy whan GFOUr] FeRTamants e Baact, s MAGEAT ragretc ancrasly fiskd pamined ba revesl magres:
whucric fiskd and custent systers. X
B1 relation) of natelite aromalies, anc fraly, odel of a rumbe of regons. The satelite ancmaly
gy Earty First of Swm is developed prareters. gty we of sy For meaample,
rom | sl o To astemata roation of Man Eaths Wagnatic Fisld models dervic rom sateliies daea wet) sclar acthdy aret solar wind sty of parforred. The aies -
mnwun ek IWF) and ok for every day of & yuar wih: wol a1 the anerrabes of gray feld, [ tha same teetorie of i Atlaetic ragon (Fig 1,
Solar Wind (SW). lonoigihare cumect uuanq_-u' aid-sligrad cureres in the n:o sl ke anel, 2
lonosphers are cakculated using wariaton model conductvity model e acinvey FI0. The ko of the Iehosphars
Then loroaph ] n tic cipce and solar wind welociy s given uing vanous geophysical cbeervations. The resuts of such £y
@ alttudes of iorospharic satebtes are cakoutaed (Beltes, 1992 Dramani of al, 1985 1908 1088, 1998 e il y Atein Eavty o aromalies of the rmagnetc faid together weh eher .
r-em.m'm-x 1306; Felcetenn of o, 1954 2005 st edrwoces = 168N e
of Viriatie Magnetc Fild i S magnetoishens s devsioped on basis of Parabolod Model m..s.,.
o ‘Huclear Physic Moscow State Universty B2
2001). Mgerieen of IZMIRAN seietifs taaen Tha probiem of sxtmaton of accutacy modem erodels of magretosphere magrets: feld | Fedicai of ol 2005 Al o Hore, curve 1| comppond & the mesnsed hﬂd&\l)muuauumﬂmm nmz
(Finkatais ot !, 20005) -mmmm 19 Visk, 1305 Ostapenis and Matses, 1997 mamrm 202 and rat icsmngin fiekd mentioned,
nmwmumumwmcr‘-mmmmmmm
" rdats AP Sutimedie. EBEh Magnensapians cuTant sy modat incllades sutrradeid of magnedc Seid generatad by mmam,-w-mman

Model |5 derved fom postulate that

a8 3 lack ¥ L

ba, muqumnuurmswpnmnmumw- “and ncoces

mnmw-ﬂ:uw—;l:- mw—n-w-m:-nnd--r

Maway, 11 E 5. Belenkaya, 5¥u Bobrovnikoy, V.

mlmhmlﬂﬁllmt& ﬂ-ﬁ-“ﬂhmﬂh
boundary from the MAGSAT satelite meawssments -MMIWTI!-MI#WN

V. Kalagaey, Modeling of
Yor vy Sct A 101012, .7, 2068

UT) howr for Tree seasarm mm.\dmnhmmwm

Fddﬂh\\l’l kE Lwir\JUKwrrlBY Tourutari, A
ra, Self.consrtent

mmummmmwuwum polar region o e daing the
Lat = B9, 6", . 5%, 577 xa.'nsmi mmmm;mm mcunnn.lu ATIZ14 10 1COREOAIATICA64, 2008
ldll.l-\ .m, thmm-u&lrmmewkm TR Hilmee, RV, G.H. Vesght, A magratodphans magnesc Neid modsl with Nasble  curent systems driven by independant
melnnm-m J Gaopys. Rles, 100, P 5813, 1695
o Geoptys. Res_ 84 P 12021, 1088
muww:m-wm-w-mum.wmc bman! Yh&a’wmummmmwowmm solar wind
o Geophys: Ans., 102, B.1 7457, 1
o v soustion Fr it mu-um:mm lwua estels of the magreteipharic magnetic Beld. rathess and sty Soce Ssi R, 54,
i soctTonic pokertal (anorghers wectic faid £ - - gracy ). 15 & aneor o Knoephers COnAKIiEY. 18 8 P75 1900
et eackal vector, and W is B equivalent current function, Lrigusly related 1o gRomagretc permutasons on the Teyganerkao, N A Modeling the Eanhs magresospheric magnetic confined within a reslisic magnetopause. . Geopfys.

M\‘- wurlpce | Faslchvieiy and Lasiting 10061)
modsl presents

o the mwﬂwhmﬁmmdhdmlﬂ

Fns, |m|=m1m

fisid in the.

Tayganerko N.
Fes, 107, A8 |D Iwwﬁ ooz

dusk amymeatry - 1

qumuuum
the gearagnetic fuld

o Goprys.

of the magretic
iﬂwﬂlnmhwﬂmimﬁﬂllﬁl} Anln'flui whale gecphysical
gers. Tha MAGSAT, CHAMP

arer-say.
ummaumnmm mmuwmmwﬂ'—nh
gramity

rogiors of the Atlartic
Infrmation abeut the

Upper mantie. Framuon
rssion of e MAGSAT saluiite we exracied fhe sarhouskes elated 12 &

active layor {curve B fom ¢ magnatic i in separate Zones apparently comelae i
and deep detribusion of In particular the boundares between ledges and fals on the
mam.mn-m'memﬂmm wm‘mwdﬂlw‘

Favtaoma
Mwmhw- Wﬂ-amimnwtmdbthﬁmdm
waiges of Hrom She diffarent go sets ver the

Frg 1), It

mna AL Khartorov, AKh Frue and AZh Chang. mmmundmkmwn
o4

mmcmmmﬂmmmwmﬂ
B3, 101-107. 1998,

, AR, Frumge, SV, “W DYy, Abrarmova, Anormalous magretic fisids from the
Warek magratic anomaly, Gecragretien snd Asrony, 4505, 712

., : le i .mn
i) e herly maan IMF ceerpanants (Fatdstain anc Lt 1! B3, Exstmation and caration of modeds of the dactrc fsk, onospheric convecton, urerts por
= ! » by b — Fotancva, MM., AL Khantonos, AZh
The natelitn
Ilnﬂd Ionosphens Tent wystens i g ‘—wwhv' H‘hfﬂl‘ M! Mtgw!fﬂd MMNM AR Potarova MM, AL
longhaens slectic cument J, -wmunurﬂmw: = Dre o, uming e erocel o the e anc A TGRS Fechstes G PapZastnd of al. 1933 Ve, maasureert of CHAMP sstelite for the teeory of
d-w-:huhw-lnlwum 1995 200w raenaricas B iy upnq mmmm AR data. 718, 2008

ordinibe: Lt «

f and J, for a7
w =, .58, 57 nur-l2....mu-nmzw-mmm_mcnm

ort wysteens. E:

i, 12361 o &

{aurrmar,

q
mmmwuauwm mmnmwmummm
ay perfncs Mol

Rotarovn, NM., AL Khartoney. AKh, Frunze, Anomaly et Belds bom MAGSAT satelite reasurements: thae
procenting and intapreeaion, Acawies of ey, 47(1), 176150, 2004,



