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MONITORING OF SMALL-SCAL E IONOSPHERIC HETEROGENEITIES
USINGLOCAL GPS NETWORK

ZHU Wen Yao'! ZHANG Hong-Ping"'? HUANG Cheng' JIN Shuang Gen'
1 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China
2 Graduate School of the Chinese Academy of Sciences, Beijing 100039, China

Absgtract Based on the high spatio-temporal resolution GPS dual-frequency data provided by Shanghai
GPS Comprehendve Application Network , an ionogpheric heterogeneity and its process of arisng and
di sappearing were monitored and studied. First, Kalman Filter is used to improve the accuracy of
A P, Py, and the hardware delay of GPS system is estimated by the least square method. Then acoord-
ing to the dngle layer model (9. M) of the ionophere and the atitude of the 9. M shell , the accurate
postions of GPS satellites and receivers, and the observationsof dual-frequency , the ionogphere pierce
points (IPPs) location and their Tota Hectron Content (TEC) are obtained, then the contour maps
of TEC are derived ud ng the interpolating technique. The variationsof TEC reflected by these maps as
time goes indicate that due to the turbulent flow of the atmosphere, an ionogpheric heterogeneity ,
whose scale is about 50 km and existence time 5 minutes located at 38°N and 118° E came to being at
2003- 09- 08 - 01:40 UTC. It diffused northeastward, which was caused by the upper air winds
and geomagnetic field. After analyss with diff uson equation under 1976 U. S. standard atmosphere,

(40174009) , (KICX2-SW-T1) (JC14012)
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we find that the heterogeneity appeared at the height of 350km above the ground.
Key words GPS, Totad Hectron Content (TEC) , Diff uson equation, lonospheric heterogeneity.
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Appendix Table Part data of the 1976 U. S. standard atmosphere
(kmv m) (10%e . m"9) (m.s™? (kmv m) (10%d- m~ ) (ms?d
196/ 35341 8.137 9.2288 257/ 45929 1.622 9.0593
197/ 35554 7.884 9.2260 259/ 46208 1.550 9.0536
198/ 35765 7.641 9.2231 261/ 46483 1.402 9.0484
199/ 35975 7.407 9.2203 263/ 46755 1.417 9.0429
200/ 36163 7.102 9.2175 265/ 47023 1.355 9.0374
202/ 36594 6.757 9.2119 267/ 47287 1.297 9.0320
204/ 37000 6.362 9. 2063 269/ 47548 1.241 9.0265
206/ 37399 5.995 9.2007 271/ 47806 1.189 9.0211
207/ 37597 5.822 9.1979 273/ 48060 1.138 9.0156
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(km/ m) (10%d . m™ 9 (m.s™? (km/ m) (10%d . m™9) (m.s™?
209/ 37988 5.493 9.1923 275/ 48312 1.090 9.0102
210/ 38182 5.337 9.1895 277/ 48559 1.045 9.0048
212/ 38564 5.041 9.1839 279/ 48804 1.002 8.9993
214/ 38942 4.765 9.1783 281/ 49046 0.9603 8.9939
217/ 39498 4.385 9.1699 283/ 49284 0.921 8.9885
219/ 39863 4.151 9.1643 285/ 49519 0.8833 8.9831
222/ 40400 3.829 9.1560 287/ 49752 0.8474 8.9777
224/ 40763 3.631 9.1504 289/ 49981 0.8132 8.9723
227/ 41272 3.356 9.1421 290/ 50095 0.7967 8.9696
229/ 41642 3.167 9.1365 292/ 50320 0.7648 8.9642
232/ 42114 2.952 9.1282 293/ 50432 0.7494 8.9615
234/ 42444 2.807 9.1227 295/ 50653 0.7197 8.9561
236/ 42768 2.670 9.1171 297/ 50871 0.6912 8.9507
238/ 43089 2.541 9.1116 299/ 51086 0.6640 8.9453
239/ 43247 2.480 9.1088 300/ 51193 0.6509 8.9427
241/ 43561 2.361 9.1033 302/ 51405 0.6254 8.9373
244/ 44025 2.197 9.0590 304/ 51614 0.6011 8.9319
246/ 44328 2.094 9.0895 306/ 51820 0.5779 8.9266
248/ 44628 1.997 9.0840 308/ 52024 0.5556 8.9212
249/ 44777 1.951 9.0813 310/ 52226 0.5343 8.9158
251/ 45071 1.862 9.0758 312/ 52425 0.5193 8.9105
253/ 45361 1.777 9.0703 314/ 52622 0.4944 8.9052
255/ 45647 1.697 9.0648 316/ 52817 0.4756 8.8998
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