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A Development of Fast Ray-Tracing Tool
through the JMA Mesoscale Analysis Data
for High Precision Positioning using Space
Geodetic Techniques
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Example of MF
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Typical Mapping Functions

a,b,and € are NWM
determined by
NMF Niell[1996] lat, doy, hgt | [none]
TMF | Niell et al.[2001] NWM NCEP
lat, lon, doy, hgt
GMF Rosha. st g 000 (indirect use oz NW%\) ECMWF
VMF [Boehm and schuh[2004] NW M  |ECMWF




Mapping Functions -cont’d-

Mapping Function at 5° Elevation for KSMV
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ray tracing
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ray tracing




covered area by JMA/MANAL

Mesoscale ANALysis Data by JMA
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lon: 107°-157°E
lat: 19°-49°N

Countries covered:
Japan (100%)
Korea (100%)
Taiwan (100%)
China (partly)
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Ray-tracing calculation schemes
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Ray-tracing calculation schemes

1500 sec
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: @Hobiger et al., Ray-traced troposphere slant
X delays for precise point positioning, Earth Planets €ar
Space, 60, el-e4, 2008a.
QHobiger et al., Fast and accurate ray-tracing
algorithms for real-time space geodetic
r* applications using numerical weather models, J.
Geophys. Res., doi:10.1029/20087D010503, 2008b.
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GPS/PPP Analysis
» DATA: GEONET/RINEX

e KARAT reduced and Original

e per'iod: 2008.1.1-12.31 (interval: 300sec.)

e Stations: 68 GEONET Stations
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GEON ET operated by GSI

(GPS Earth Observation work)

GEONET _stations
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GEONET(GPS Earth Observation Network System)




GEONET stations
used in this study




Site coordinate change

at Kashima
w/o gradient with gradient

@ NS error —&— UD error @ NS error —&— UD error

E E
z 0 z
o o
= =
(] o

7/21 721
time(UT) time(UT)




repeatability s sites)

W VMF1 w/o grad W VMF1 + grad
B Thayer Model(RT) . Eikonal EQ.(RT)




Summary

e Fast ray-tracing tool for
reducing position error due
to atmosphere is available.

e Asymmetric contributions
are completely removed
using our tool.
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