5557 % 45 11 OB Y M ¥ R Vol.57. No. 11
2014 4F 11 H CHINESE JOURNAL OF GEOPHYSICS Nov. ,2014

SRR K T 5 XUSE A 2014, JE UL IX AL J2 Chapman b5 5 9S820 7. uBR P B2 412, 57 (11) : 3523-3531, doi: 10. 6038/
¢jg20141104.

Xie H Y, Ning B Q. Liu LL B,et al. 2014. Statistical analysis of the ionospheric Chapman scale height at Beijing. Chinese J.
Geophys. (in Chinese),57(11):3523-3531,doi:10. 6038/¢jg20141104.

Jt =i X B EE Chapman R 5841+ 947

= a2 e 1.2 ) o sk 1.2 3 \ 1.2
AR, THEIVE, AR, 2F, é’f]ﬁ;{k ’
oo — 1.2 21.2 Ao 1.2

*EL, AEE", ¥u ik
1 A [ B2 B 5T 5 st R ) BUBE 5% B b BT 2 () PR B [ R B AP B2 S F 52 3 . Jbs0 100029
2 Rl 22 BE b S5 M ER Y BRI ST BT b RSB AT A S Bk B S SRR R, JbaT 100029
3 ERASMAA WM B H.L. it 100081

E FIHF BEHAL R Chapman 47 & H., AT LA S E 882 THET 09 i ok 38 350 T . 4 S8 o8 4 b &0 (40. 3°N,
116. 2°E) M\ 2010 45 1 A 5 2014 4% 5 7 1y 2 200 &5 N 1% & /5 3615 T F. J2 1 (H AL 1% Chapman 5 5 H.,, » 23047
W9 T H. BERE B ZERCR I S R8T T Hae 5 F BRIESE [ F) haFe DU IRT RIS 2280 B, 1
AHOGHE. BF9E R, (DAL X bk s H., BRI H AL B 78 B0 A2 0 i K AE B 52 G K 2R 1 e /M | 7R 77
WA A A WAAE 76 B LG R 20 :00LT 72475 Ho, 76 B HHTA BN (AR R 8 (2 A Kirm
H., B U R Z A0 B2 IR, A Zede 559 T E] 19 2295 28 AR 388 /0 5 (3) HL I K PR 3 174 48 5 T 38 O 4 20
251 Ho B IEH KT (DO H, 5 hoFo AR 0 S KRB 8 A SR8, H B K FH R H,
5 B, AR IMEH (5 IRI2012 45114 B, 5 H,, 7E4Z2MMCHER /N, 28] IRT 18 75 2 F — 25 ot
KR M A BRI AR IRI

doi: 10. 6038/ ¢jg20141104 hESES  P352 ks A #A 2014-09-14,2014-10-17 Y &2

Statistical analysis of the ionospheric Chapman scale height at Beijing

XIE Hai-Yong"?, NING Bai-Qi'?*, LIU Li-Bo'*, YU Tao’, HU Lian-Huan'?,
WU Bao-Yuan'’, ZHENG Jian-Chang'?, CHANG Shou-Min'*
1 Beijing National Observatory of Space Environment , Institute o f Geology and Geophysics
Chinese Academy of Sciences . Beijing 100029, China
2 Key Laboratory of Earth and Planetary Physics, Institute of Geology and Geophysics
Chinese Academy of Sciences, Beijing 100029, China

3 National Satellite Meteorological Center, China Meteorological Administration, Beijing 100081, China

Abstract The Chapman scale height around F, peak (H,,) can be used to extrapolate the topside
electron density profile. In this paper, plenty of manual work has been done to scale the
ionograms recorded at Beijing (40. 3°N, 116. 2°E) during the period from January 2010 to May
2014, and the scale height H,, around F, peak is deduced. The diurnal, seasonal and solar activity
variations of H, are statistically analyzed, and the correlations between H, and the F, peak
parameters f,F,, h,F, and the IRI bottomside thickness parameter B, are also discussed. The
present study showed that: (1) H, has an obvious diurnal variation with the peak occurring

around noontime and the valley occurring at midnight. For winter seasons, the diurnal variation
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has two valleys with one after sunrise and the other at about 20 :00LT. H,, has an increase before

sunrise, but it is not distinct. (2) H, during daytime shows a clear seasonal variation with the

maximum in summer and minimum in winter, while exhibits a much weaker seasonal variation at

night. (3) H, increases with increasing solar activity, and significantly deviates from normal

behavior during geomagnetic disturbance. (4) The correlation between H, and h,F, is very

weak, while they have a moderate correlation during nighttime and daytime respectively, and the

former is stronger than the latter. H,, is strongly correlated with thickness parameter B,. (5)

The small correlation between H, and B, from IRI2012 in winter indicates that the IRI model

needs further improvement.
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are the seasonal averages with the standard deviations.
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The upper panels are at 00 :00 LT, and the bottom panels are at 12:00 LT.

The solid lines show the trend of the linear regression.
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Fig. 7 Diurnal variations of H,, for geomagnetically quiet (9th March, 2013) and disturbed (9th March, 2012) days at Beijing
The black lines with dots and the black bars represent 15-minute H,, and 3-hour % index of the day respectively. As reference,

the gray solid lines and the gray bars are mean value of H,, and 3-hour £ index respectively of February and March.
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