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Estimation of Tropospheric Zenith Delay over the Seoul-Jecheon area using GPS

Young-Cheol Kwon' - Uk Han' - Pil-Ho Park?
'Department of Earth Sciences and Engineering, Advanced Institute of
Military Science and Technology, Seoul 139-799, Korea
2GPS Group, Korea Astronomy Observatory, Taejeon 305-348, korea

Abstract: The estimation of tropospheric zenith delay over the Seoul-Jecheon area using GPS is presented. Over the past ten
years, the world-wide industrial nations have been intensively concerned over increasing GPS surveyings in the various fields
of earth science. To preserve precise positioning under various weather conditions, relationships between tropospheric zenith
delay and GPS accuracy are analyzed. GPS accuracies are compared with tropospheric zenith delay produced by Bemese 4.0
software. Errors of tropospheric delay are 20cm in mean and reduced up to Scm when tropospheric correction models are
used. Correlation between error of GPS and tropospheric zenith delay plays a positive role to monitor the migration of
weather front in the established Korean GPS network.
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Fig. 2, Geometrical model parameters for cold and warm fronts, note that the model is largely idealized and that in this
diagram the vertical scale is greatly exaggerated, A horizontal scale bar is shown to visualize the approximate dimensions of

typical weather fronts (modified from Thierry et al., 1999).
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Table 1, Vertical gradients to the surface data, The
humidity mixing ratio is in grams of water vapor per
kilogram of dry air (modified from Thierry et al,, 1999).

Temperature Humidity mixing ratio
Kkm™) (gkg™km)
Warm air -51 -1.02
Cold air —64 -095
Warm frontal zone -29 -098
Cold frontal zone -29 -098
Wam frontal dry zone —-64 0
Cold frontal dry zone -64 0
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Table 2, Weather conditions in the study area
(1999, 5. 17 ~ 5, 26).

) . Sunshine
Area Date R(::;?" HU(LZ')"W C](?,/:)d s duration Remark
{tm)
517 510 45 98 /shower
518 332 700 98 00 rain/fog
519 17 790 98 00 sunny/fog
520 66.0 21 99 sunny/fog
Seal 521 550 04 114  patly cloudy
522 59,0 30 101 rainffog
523 13 620 80 69 rainffog
524 239 870 84 00 shower
525 770 53 57 rain/shower
526 14 820 95 00  partly cloudy
517 510 39 107 rain
518 280 66.0 95 00 rain
519 6.0 760 98 00 sunny
520 570 21 124 sunny
Je 521 580 00 127 sunny
cheon 520 570 10 108 rain
523 00 570 81 99 rain
524 210 76,0 99 0.0 mostly
525 700 73 26 cloudy
526 05 690 85 10 rain
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