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Fig.1 The relationship between Dst index and Ey during strong geomagnetic activities

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

4 kBES TERBEHS Dst IHH 299

P 1(a) FrRMRERR AT 1998 £ 3 H 10 H, %8 Kamide 2 3] g 524055,
FHARNRENE, REIBBESBANER, Dst i58HERMRMES IR
M. Dst I8EE—RFERE Dstmin1 = —1140T, BEE-NMEREBR, Dst ERFRE
WBEB/ME Dstoin = —1260T, 2 /5 Dst {8HEHMK, HABBKEA. HE 1(a) 7T
DA H:

(1) BE4 8 E, £ 3h AAWERENM, 7hif, E,=10mV/m; 10hbf, E,,,,, =
7.8mV/m, WBS Dst BB E—KERMXN. 1bhJfF, E, #8¥NE E,.... =
79mV/m, R XKW ERENES, B E, 09351b5 Dst $8000% — K WA
i, Dst tEEI TR R IR/

(2) Ey tb Dst 53R Aty = 2h A& B 8 —MRAE.

(3) BN TFREMBL, E, F1 Dst ¥8 %008 0T (5] #3810 38 45 1) R AR 24 117,

(4) E, AR AWIRS, THEFREREL Dst B2/

(5) By = =By, B, Dst iR AH Dst (By,,,,) = —37nT, ARG RMH RBRUR
I B TR

£ 1 RGBTEIREN £, 8 Dst 158

F x Bt n Dstyin Dst (Eypax1) Eymaxi Ey ox At Atz Ats
(&) (nT) (nT) (mV/m) (mV/m) (h) (h) (h)
2000 098 0000 2 -321 -71 14.5 15.4 4 6 8
1998 268 0900 2 —233 -30 13.4 13.4 2 8 7
1998 124 0500 1 —216 —89 26.1 26.1 2 2 3
1998 239 0900 4 —188 —44 7.1 10.0 5 11 15
2000 043 1100 1 —169 —94 9.3 9.3 2 2 4
1998 218 1100 2 —165 -37 8.0 8.0 4 4 4
1999 265 2300 1 —164 —44 10.4 10.4 2 2 3
1998 312 0600 2 —148 —80 6.0 8.9 2 5 3
1998 313 1200 4 —148 —40 6.9 7.4 3 8 12
1998 292 1500 3 —~139 -12 6.5 7.1 3 13 12
1999 049 1400 2 —134 —54 10.1 13.6 3 8 6
1998 317 1800 4 —133 —52 6.5 7.1 3 12 8
1998 069 2100 2 —126 -37 7.8 7.9 2 6 3
1999 013 2000 3 -113 -25 6.3 6.3 3 5 3
1998 177 0400 1 -111 -19 6.2 6.2 4 4 4
1998 080 1500 2 —109 —-50 5.1 5.1 3 3 2
1999 107 0400 1 - =106 —48 6.0 6.0 3 3 3
1998 048 2200 1 —-103 —98 6.4 6.4 2 -1 4

LR RIHARABIK, TRITERFBZERNKILFERE, 4R, N TAREBEM
AR EE R, SROEARAR. £E 1(b) MR MRS ED, WA-REH
K IMF RSB EFHAHER, MA#ZERSD, XF Dst fHBMNMEIME, &
Kamide % ['3) g4 2677 %, IWHAREARE 4 MRBRE. £ 15H T 18 M IREIREK Dst

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

300 = | OB ¥ ¥ M 21%

SSMOAFIB/ME Dstoin IRTE], ARRBIOBTEN n . B/ Dst 158 Dstmin . By 4
Eynewy BT H0 Dst 383 Dst(E,....) . E, KEBREHMEHE—MEAM By, . B, K8
KM By . By, BBRTXERING Dot S80R/MERETE) Aty | By, 88T Dstmin HIRT
] Aty F1 By, AF 5.0mV/m (B AFFGERE Aty. XFiX 18 MEBFHIIMEHE, £
F B B B

(1) By,... ¥7E 5.0mV/m Bl b, WREMH M B,(L5mV/m LI F) k8%, THLE
PRI PSR B A O s 25 16 MREBREY Ats 2 2h, Fodh 17 A (2 94%) REREY
Aty #57 3h LI E.

(2) B T 85— NREERSD (Dstosin, STTABAT Eypars 71 By Lb), Aty F Atz AT O;
Aty BUESEAE 20(6 4 245 39%) . 3h(7 4% #45 39%) . 4h(3 Ay 4 17%) F
Sh(l 4y 2045 5%); —MUR#, nBK, At tlkk, B B, B Dsti BB IR
%.

(3) 7™ (& 39%) WERK Dsi(E,...,) f£ (-100nT, -50nT) JEEA, 11 ™ (&
61%)Dst(E,.,...) > —500T, 0 BB E S BATIR A B,,.., B, Dst BT Hats
KEVRRIREIKE, EED 2h, AREE 10h Bk, Dst S¥A SMFBME Dstrin.

(4) 18 AREBFEIE 6 4 (L1 33%)n A 1, 7 (£ 39%)n % 2,2 4 (9 11%) n
% 3,34 (B 1%)n % 4 KEABBBEAE 15 2 MRBME, BBRBAB LM
Bynar + Buoae ¥ 7 StRIRGE, ERRE 0 MABTF, By, 5 By, HRBHBFER
EHERER.

0 10 20 30 40
t/h

2 FPEHBIESININE By 1 Dst fEEAHX

Fig.2 The relationship between Dst index and Ey during moderate geomagnetic activities
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CORRELATIONS OF Dst INDEX WITH THE
INTERPLANETARY ELECTRIC FIELD

ZHANG Jichun!? TIAN Jianhua? PU Zuyin'
1(Department of Geophysics, Peking University, Beijing 100871)

2(Center for Space Science and Application Research, The Chinese Academy of Sciences)
Abstract

Correlations of the Dst index with various interplanetary parameters are stud-
ied by using the solar wind and interplanetary magnetic field data from the ACE
spacecraft. Among all parameters investigated, E,, the down-dusk component of
the interplanetary electric field is found to be best correlated with the Dst index.
During strong and moderate geomagnetic storms, it is seen that 2 to 3 hours before
the storm main phase starts, E, suddenly begins to increase and that the increase
of E, is almost “synchronous” with the decrease of the Dst, with a time a head
about 2 to 3 hours. Such an “abruptly changing characteristic curve” of E, is much
easier to be identified than those corresponding curves of V | V2B, | VB2 and
e. Weak disturbances in the magnetospheric background field, fluctuations of both
the IMF Bz and the interplanetary E, all strongly influence the development of
storms, causing multiple-step main phase decrease and enhancement of the storm
intensity. The physical mechanism responsible for the close correlation of Dst with
the interplanetary electric field is discussed. A viewpoint that the present study of
multiple-step main phase storms needs to be improved is proposed.

Key words Interplanetary electric field, Solar wind, Magnetic storm
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