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Abstract: Based on the identification and statistics of the elements of magnetic storm and geoelectric storm,
combined with the correlation analysis of the H component variation rate of geomagnetic field at the same station
during the magnetic storm and the NS and EW direction data of geoelectric field, the seven abrupt initial
magnetic storms recorded at new Baodi station, Jinghai station and Xuzhuangzi station in Tianjin from July 2016
to June 2018 were compared and analyzed. The results show that: the amplitude of H component of geomagnetic

field at three stations in Tianjin region is approximately the same during the same geomagnetic storm, but the
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maximum amplitude of the corresponding items of geoelectric field varies greatly during the same geoelectric

storm; the amplitude of H component of geomagnetic field and the maximum amplitude of each item of geoelectric

field are related to the magnitude of geomagnetic K index, but not completely proportional to it; the variation of

H component of geomagnetic field during three station storms compared with the correlation coefficients of each

item of geoelectric field measured at the same station, new Baodi station has the highest correlation coefficient,

Xuzhuangzi station takes the second place, Jinghai station has the lowest correlation coefficient. The correlation

between the change rate of magnetic field and the EW direction of geoelectric field at the same station is higher,

while the correlation of NS direction is lower.

Keywords: Electric field; Earth’s magnetic field;
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Fig.1 Outer wiring map of geoelectric field in new Baodi station
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Fig.2 Outer wiring map of geoelectric field in Jinghai station
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Fig.3 Outer wiring map of geoelectric field in Xuzhuangzi station
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Table 1 Information of sudden onset magnetic storms
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4 2017-05-27 1535 2017-05-29 23:00 5
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7 2018-04-20 00:22 2018-04-20 21:00 5
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Table 2 Statistics of the initial and main phase amplitudes and maximum amplitudes of magnetic storm
oy HIAEASIE T FAHAENEMT R ASNE /T
S > = , ey T 4 - N7 P
Estii g TR E=i Fiifg AT E=tiiM g (GiEnen
1 37.2 40.0 41.6 11.9 12.1 14.8 49.1 52.1 56.4
2 21.6 22.8 23.8 127.4 130.6 131.6 149.0 153.4 155.4
3 14.9 16.6 16.6 41.5 43.0 434 56.4 59.6 60.0
4 46.1 49.6 49.2 139.8 147.2 147.2 185.9 196.8 196.4
5 74.9 79.7 86.8 147.5 152.7 158.6 222.4 232.4 245.4
6 71.5 80.8 82.1 104.8 112.9 116.2 182.3 193.7 198.3
7 20.3 22.6 23.0 125.2 132.1 136.0 145.5 154.7 159.0
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Fig.5 Tracking and analysis chart of geoelectric storm data at new Baodi station
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Table 3 Statistical of the maximum amplitude of geoelectric field at long pole distance of stations during geoelectric storms
(Unit: mV/km)

. FHE e BHEFE
NS [AIA5 T EW [A1250E NS [AIAE EW [A1A50E NS A5 EW [A125ME
1 26.984 15911 25.547 18.090 4.417 15.041
2 26.999 20.241 14.444 18.235 5.447 13.566
3 16.586 8.762 7.570 10.715 2.560 7.889
4 19.318 9.620 10.987 14.281 3.736 9.923
5 21.628 34.166 25.159 39.633 7.480 6.103
6 25.098 17.844 17.614 19.456 7.106 16.830
7 20.109 11.513 10.432 13.941 4.345 10.406
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Table 4 Statistics of the maximum amplitude of geoelectric field at short pole distance of stations during geoelectric storms

(Unit: mV/km)
e FEHE ES BETE
NS [A1AENE EW [A1A5 g NS [FAIEENE EW [A1A50E NS [AJAzE EW [A1E5NE
1 26.847 8.514 23.475 16.420 4.369 14.627
2 37.413 22.370 11.495 17.335 5.756 12.867
3 16.408 9.102 10.159 2.293 7.474
4 19.165 9.706 11.763 13.948 3.713 9.208
5 22.124 34.715 24.691 37.480 36.573 35.126
6 21.032 17.921 7.1301 19.071 7.003 16.194
7 19.630 11.417 11.389 13.732 4.250 10.249

X1% 3, % 4 KRLATALE, ORAHK
3/ B S R S SR R A
B, FGRRISRE, A H RS
RS, U RO EE, RO T RS,
SEH T RPN, 1 E R E S
B3, @RISR K IS —E
RORRHE, FECEHIRE K TEROR, MU
ok, [EABIS, HRE K RSN, M5
AT B R, IR B B
BOREL, AEIRS, KR R S H
Wi K FEOT IR R E L B R, B —
Foli . FARHEHIA ) b A A R R,
DSt H R L, Hosb 5 R RO R
A THEREE,

4 MR ZR S RAER RO RIRIE DT

IRIE LK BRI FUFETE , WP X azs/
TR RN, Ei e UEUEERSSIN, T
FREVET LD, I, W FESaul, s
U IRIRELE P T ()R, 3Ky

BB
AxE=""—
X bt
AR,
BE, =BBx
bz bt
BE, =BB,.
bz bt

RIHE 7 O AL TR 0 B0 L T Mg AR TR o)
BITEEEAE s HO R Y AR PR R 0 B I T Hb
bR B RRTA AR, EgA AR, P R
HRER AR, HAKCPEoE H(E X 5
B &bk, i H or-ES A ]

HEY) EW A TR B 0 s 5
fitt, (FOVKRIGHNG, MR RIS H 5y
=5 NS [A7E T R-BREFIT

X A & w7 S I R ERF T, R
ReE R H v RS ER et o8, R’
AIRIEE GRS, M S 2 AFEAEE —
M Zae g, M S H BN (eES
W IR ot T R 0T, MM E RS
HOEELZE ) SR

MY 0 BRI B, K
AR 7 & EICFREIENS 1 min 28
PEWZEAT 1 min 200E, BIZE 2 min Z0IEHEEE 1
min 38 . 2 3 min ZHERZE 2 min E0E , K
K, TEBGTRIFES, EETEERN 712
tarist H et Eanie® | H5EEuH IR NS
[, EW FESEE TR e T, 53Rk s
FIR,

HtHR A BB E RIS R F, EBEEASE
a=0.05, FMEHE N=1000 MBS T, r=0.062 R
INAPER R, EBEEACE =001, W% HE
N=1000 IELF, r=0.077 RHAATRE >, BE
EMMEIEROREIN, r ESR SRR, Wi
(ML) PRI 1 d DL, k28T
LKF| 2~3 d, EELH, SeMEEIENMSTE
it 1000, EAHFVEINE FESRESHRIEUE L
BBk, ME S AIDUERH . NAGuhE A
W MR SRS EERKER, BIK
REEHSMRMT, RETERZ, BiES
IARMERRZE | X AT RE SR MR /) o s e 4
ARG R, BENEIZESHIEY EW [A4H
TP, 5 NS [AREE N



F4H

FEKA0E  REHIDK I B SRR I EL T 83

R 5 HRPEEGSHEN RS BIAGRERXREFRITR

Table 5 Statistics of correlation coefficient between magnetic field change rate and short pole distance of geoelectric field

during magnetic storm
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‘5‘
5NS AR SEWREAX  SNSHEFX S5EWEAMAXR  5NSHEARR 5 EW[EHAR
1 0.0384 0.2300 0.0890 0.0799 0.0853 0.1378
2 0.0394 0.4752 0.0658 0.0941 0.1764 0.2897
3 0.0389 0.2410 0.2496 0.2699 0.0079 0.0362
4 0.1343 0.5206 0.2486 0.2824 0.0034 0.2584
5 0.1131 0.4212 0.0776 0.0609 0.1602 0.3609
6 0.0796 0.3966 0.2237 0.2209 0.0140 0.2687
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