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A study on the position variation of mid-latitude ionospheric trough minimum

and its controlling factors

LIU Yi-Wen, XU Ji-Sheng” , XU Liang, YIN Fan
School of Electronic Information, Wuhan University , Wuhan 430072, China

Abstract Based on in-situ electron density measurements from CHAMP Planar Langmuir Probe
(PLP), the position variation of mid-latitude ionospheric trough (MIT) minimum and its
controlling factors is investigated. The CHAMP PLP data were collected from 2000 to 2009. The
gradient of electron density was used to recognize the MIT structure. Then the method of
statistical analysis was used to investigate the dependence of the position of MIT minimum to the
magnetic local time and geographic longitude during geomagnetic quiet time. And then the
relations of the MIT minimum position with geomagnetic indexes and solar wind parameters are
analyzed respectively.

The results show that: (1) In the geomagnetic quiet period, the position of the trough
minimum primarily varies with magnetic local time and geographic longitude. (2) The geographic
longitude dependence of the trough minimum position shows that the latitudes of the MIT in the
western hemisphere are higher than those in the eastern hemisphere as a whole. (3) The position
variation of the MIT has significant correlations with SYM-H and AE, which indicates that
SYM-H and AE are important controlling factors of the trough position. (4) The magnitude of
dawn-dark component of solar wind electric field can significantly influence the position of the

trough, but the influence of its polarity is relatively weaker. The magnetic local time and
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geomagnetic activity were regarded as the mainly factors controlling the movement of MIT.

However, this paper indicates that the geographic longitude and the magnitude of dawn-dark

component of solar wind electric field can also significantly influence the position of MIT. These

factors should be considered in both theoretical and modeling researches in the future.
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Fig.1 Examples of mid-latitude trough at midnight in

(a) southern hemisphere and (b) northern hemisphere
during quiet time. The arrows point out the equator-side
boundary, the minimum, and the polar-side boundary of

mid-latitude trough respectively
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Fig. 2  Scatter plot of mid-latitude trough minimum position

with magnetic local time based on CHAMP PLP measurements.
The upper plot represents northern hemisphere, and the

lower plot represents southern hemisphere
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Fig. 3
position with magnetic local time during geomagnetic
quiet time. The solid curve is obtained by polynomial
fitting. The scatter and short vertical line show average

position and standard deviation respectively
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show average position and standard deviation respectively



16 i BR ) PR 2% R (Chinese J. Geophys. ) 58 #

o B L P 2R L B T s R e P 2 R A
J& 2000 42 2009 4FIE 10 4F WL K0 HE 19 SE 45
R B 3l 39308 o 5 M A7 8 1 m BEA TR AE
A RZ M. D e, AT T o0 T v 2 M 02 B Bl A 47y #)
AL ANZ A AZ AL 1] 5 25 2000 4F 3 2009 4 M
S T AR 0L BB A 0y 892 Ak, IS ATELE
TEPI 53 57 By i R A R o T A . A
P> 5 3 A 2 0y v £ R A A A i R AR
AN IR IR AN T 1,57, 18 6 45t 2000 4E % 2009
AT 1 - 300 v i M 7 B B AR AR I 6 R LU
o B 3l i AF 21 K BH I 2 AR AR o 264 07 &
P AE 25 K2R T v o AEL T g e 5 AR /DS s B A i o
1. p 209 0 BH TG 31 Jo] 00 % w205 1 o7 B8 119 52 1
AR/ § AR 322 W 28 5 R KR FF 3l J) 39 B4 53 )

4 e s SR N R

KEVI R R KT h Al gy %
Hi 5 A5 e Az 3. R . 3R AR R A 20002009
AR LO4E 7% 8] (21—06 MLT) Hb &5 #8 4% /)N o7 B 03

70

60

Ayl (°)

50

LA L L

40

5 MY A R 0 R T 1y AR AL

z5 0 P A e AL 2 Bk, S0 T AR Bk
Fig.5 Variation of mid-latitude trough minimum position
with month during geomagnetic quiet time. The hollow
circle represents northern hemisphere, and the solid

cross represents southern hemisphere
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