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Abstract This paper has studied the time and frequency characteristics of the geo-electric field
diurnal variation along the two longitude chains and the two latitude chains, using the data of the
geo-electric field observed at the 37 stations along the chains. Accordingly, the following
significant results are obtained: the variation appears mainly as semi-diurnal waves twice a day at
most of the stations, approximately before and after the noon; according to the big to small order
of the FFT amplitude spectrums, the main periods of the diurnal variation are 12. 4 h/12 h, 8 h,
24 h, etc, which are in accordance with the periods of the tidal harmonic components; the latitude
effect on diurnal variation is manifested by the amplitude changing with latitude along a longitude
chain, and the longitude effect is shown as phase difference consistent with the local-time

difference between the stations at the same latitude. Furthermore, the amplitude of the diurnal
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variation is related with the Loyd season, which reduces orderly in J-, E- and D-seasons. The

possible reasons for the main periodic components of the diurnal variation have been discussed, as

a result, it is believed that the variation of the ground eddy current intensity caused by lunisolar

tidal forces and the space electromagnetic activity aroused by the solar wind jointly produce the

semi-diurnal period components of the geo-electric diurnal variation.

Keywords

hfll

1 5l

Hb Bk L b PRI AR ™ iy F 47D 32 2 ply 361 4% b Bk 41350
P18 Pl AR R A LR PN 5 SRR 7 A 1) 43 A T 2 1 PR
A AL L 7 R R A T R A B Ak 2R SR 18
AR Ak B 3 TS 43 2. i EE S 0 T A VR A 4 L b S
R A S D7 E Tz R [ e UL M R 3 1
T H M2 — S PEAT b R A5 T 1% 1 U 9 A
b R HL T R B AF 5. 20 2840 LAk [ Y A2 T
JE T [ A 5 A i e B 00 RRFE 5, ) b B 3 I s
AR S A B A T B B A RS e A
BB B i Sl B2 T A — e 4 BRIR e
HL I 300 A T (1936 4E A FLIE 18 h) . i H 37 0L
TE b 72 5 1L 55 T = 00 1o 4 S g v AR B
PP A< R A 2 ) NI WS s =8 P s N 11 R
SE R IESE LY AR Y Hh e S L ik 2011 4R
FECEMH 100 Z4 G b 48R i 3 0 &
D, L 43 £ 3 R A U8 B ) 2R A 10 AR L
] PN SR AT ) i H S LI 2 D P A b R R G 2 R
A — KA, H R C T H F 3 1 b 7% W I T 4R 52
5 v R RIF ST T AR 5E 22 H 36 F b H 3 1) 235 728 16 B0 A
(A BIF 5 25 F [ AR AR 5. SCik[21-23 10 3% [

Geoelectric field, Diurnal variation, Period, FFT, Tide

TRy M rR 37 5 il 9 UL I B BF 5 T ML b H AR AL
CLAR (R AR ™ iy F F A2 A6 1) B 530 43 A7 R AE  {E 50080
JO7 AN B v R Rl DR DX B 4 L WS R AR L HL
INPUA B AN [] Tl U s H 2 ke 1 i 28 23 A KL
HORPHE A GE /Y. 25 T I 15 M i 377 6 9 A A 28 X I
W B R A AR SCHE SCRR [ 21-23 TR iF 5T
B o A R S Sl S PN s N N (1920 SN SR 21 3
25 IR 22 i 20 J3E i 11 1 v 3 15 ol UL 8l  BF Y
o rE H S AR Y I S A1 KL L 0] BR BE AR AT X R
fili 3t f T AR PR ) SR A 3l A A R — AL

2 R

e [ Hi L 37 65 o WL 25 L AR A B NSV EW
P TE S8 W T3 1] F5 o — A ARS8 T 1o+ A R AR B
6 AN T A R 2 1R/ mins A ER 43 B
A 10 p V.24 h S0,y 1 RS g A R
Rl R 225 T DX g s 25 72 A R 6 BB [ 3l F 3
13 I P A% 28 HE B T 2% A R 5 il A UL R L vk
WS 2y = (D B 3l 53 A7 8 B R O s ) B T g
Yoy QR Al ie e ez LG SR SR B IR IE R B
Ul s @ 5w LI KOG B A% AT 1 PR L i 118°E
LA 1A Bl 2 JE B, i R 1] L 5 2 K

70°E 80°E 90°E 100°E 110°E 120°E 130°E 140°E
a
50°N £r(rl 50°N
A
D
b v
v
A ~—T v Py
5 v, = d o
40°N|—¢# oY v Vi 40°N
> y v ‘L}y
c\\‘ v V| vV v’ ¢
E v M AR E
v
30°N M\“-vv r /f 30°N
TN, "
v"&l(r ; , 5 ..‘ 20°N
5,»'”./ ) {10°N
N N"? Y
¢
T0°E 80°E 90°E 100°E 110°E 120°E 110°E 120°E
] )6 1] 2 [l K 0 22 Jed o o
Bl 1 b 3 0 & W 2 i s

Fig. 1

The longitudinal and latitudinal chains on geoelectric network
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Fig. 2 The mean curves of geoelectric field on magnetically quiet day in Feb. 2010
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(a) The results of the data in Mar. 2010; (b) The time-frequency diagrams of the data in 2010.
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