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Abstract In the present work, variations of ionospheric Total Electron Content (TEC) are investi-
gated and compared with applying Empirical Orthogonal Functions (EOF) on the dataset from the
Global Tonospheric Maps (GIMs) which are produced by Jet Propulsion Laboratory (JPL) over two
concerned areas: the North America (30°N—50°N, 140°W—50°W) and East Asia (42.5°N—57.5°N,
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65°E—140°E). The first three EOF components attribute about 99.57% and 99.79% to the total

variations separately, and spatial-temporal features manifested by each EOF components are similar

for the two areas: the first order EOF component for both areas represents semiannual variation

which is strongly modulated by the solar activity; the second order component exhibits pronounced

east-west longitude difference to the zero valued geomagnetic declination line, and these east-west

longitude differences are coincidently consistent with plasma drift velocity caused by thermospheric

zonal wind; the third order component demonstrates latitudinal variations possibly influenced by

plasma drift velocity caused by thermospheric meridional wind. Results of the this paper are useful

for understanding the physics mechanism of the ionospheric variations.

Key words Ionospheric TEC, EOF (Empirical Orthogonal Functions), Semiannual/annual

variation, TEC east-west longitude difference
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®1 QENFRLPSGHXBEE TEC TBHEZ, =§ EOF KR v; (9,)) (1=2,3) 5
iR DEC, ti#id DIP, AESmR/FFmNES EHNFETHE LIRS 2 £8XRH
Table 1 Correlation coefficients between the 2nd, 3rd eigen mode and declination, inclination,
zonal and meridian wind induced vertical drift velocity separately. “/” means that

the value is not mentioned in the paper

DEC DIP Vdz Udm
North America Vo 0.9635 / 0.9440 /
V3 / 0.6105 / 0.6898
East Asia v 0.9368 / 0.9595 /
vs / 0.7714 / 0.8011
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