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IEODO OCEAN RESEARCH STATION(IORS)

Constructed in 2003 to cope with
natural disasters, such as earthquake,
Typhoon and ocean climate change.

Structure

—  Jacket: 32.5m X 12m X 50.5m (1,258ton)
—  Deck: 24m X 21m X 23.2m (950ton)

—  Pile: ®60"(404.8m), ®72"(241.2m)

Observation Sensors (about 50)

—  Atmosphere: wind speed, temperature & humidity, digital
barometric sensors etc.

—  Ocean: wave radar, sea level monitor, etc.

—  Environment: aerosol, CO2 flux observers, atmosphere
analyzer, etc.

—  Structure monitoring

—  GNSS equipment: Trimble NetRS with TRM41249.00 (2009); Trimble
NetRS9 with TRM55971.00 (2013)

All the observed data is provided in
either real-time or near real-time via
INTERNET (iedodo.khoa.gekr/eng): rederation d
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RESEARCH OBJECTIVES

International collaborative project between UTM GNSS &
Geodynamics Research Group and the Society of IEODO research
has been commenced to process GNSS observation at IORS.

Internationally funded by the Society of IEODO research
community that recognize UTM expertise and knowledge-based
service.

The main objective is to study applicability of GNSS for scientific
researches:

— Determination of Coordinate & Velocity Vector;

— GPS/GNSS Meteorology (total zenith delay, ZPD) ;
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GNSS CORS Network Coverage
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GPS Data Processing Strategy:
Parameters and Options

- KORS: Published coordinates by NGII in 2010
Initial Coordinates Velocities are computed by the NUVEL-1 model
- IGS: Both coordinates and velocities were extracted from IGb08.SNZ

- IGS final products
- Reference frames of Orbit and EOP were transferred to IGb08 14 using
transformation parameters (Kuba, 2002)

Satellite orbits & Earth
orientation parameters

Antenna phase center

) IGS absolute phase center correction model (IGS08.ATX)
correction

: GOTO00.2 model (long period tides from FE99) provided by Onsala Space
Ocean tidal model (long p )p Y P

Observatory
Tropospheric delay Estimate troposheric zenith delay parameters at stations
lonospheric effect Use carrier-phase L3 observations for parameter estimations

Quasi-lonosphere Free (QIF) with global ionospereic model estimated by

Ambiguity resolution Center for Orbit Determination in Europe

Normal equation

. Sequential least squares adjustment
combination g g !

Minimum constrains adjustment by constraining Helmert transformation

Datum definition parameters at IGS reference stations




GPS Data Processing Strategy:

Generate a priori coordinate
at observations epoch

Satellite orbit computation

Checking available
observations

Procedure

Published coordinates
& velocities
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Remove insufficient
observation files

Synchronize receiver clocks
& define baseline

Preprocessing: cycle slip &

outlier detections/
corrections

Carrier—phase ambiguity
resolutions

Generate daily solutions
with minimum constratins

eference verification
elmert trasformatio

>

Global ionospheric
model

Exclude the stations
from adjustment

Gnerate daily normal
equation

Store normal equatigg

<Daily Processing Procedure>

<Procedure to Estimate the Final Solution>

GPS Raw Observations,
IGS Final Products

Estimation of Daily Solutions
Time Series Of Coordinates
Normal Equations

Repeatability Analysis
Transformed to Common Epoch
Trouble (Outlier) Shooting
Evaluation of Precision

Time-Series Analysis

Final Solution (IGb05)

- Coordinate Set
- Velocity Vector

Repeatability of Daily Solutions
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+* The horizontal: 1 to 2 mm,
+* The vertical: around 5mm.

¢ The vertical RMS of the IEODO is relatively larger than the others.

<Repeatability of Daily Solutions>




Velocity Vector Estimation
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+* North-South (NS):-13.7mm
+» East-West (EW): 20.7mm
+* Normal (h): 2.3mm

GPS Meteorology at
IEODO Station during the Event of
Typhoon MAERI (2011)




GPS METEOROLOGY ('Psf"l"‘"""
The Concept b \u;:l;rf::\lpt\l?:ud
Atmospheric properties has ' §
induced delay to the GPS signal T Sigul Prpople” 35
during propagation. §

Vsind, - Mapto
GPS meteorologist view this delay Zenith Pt
not as errors but as atmospheric |
information. 7

GPS Station

GPS measurement of atmospheric information provide zenith
path delay (ZPD) which can be further explained as:

ZPD =ZHD + ZWD

ZHD - zenith hydrostatic delay (associated with dry gases)
ZWD - zenith wet delay (associated with water vapor)
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Spatiotemporal of ZPD Over Korean
Peninsula & IEODO Station During the
Event of MEARI Typhoon
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Concluding Remarks

IEODO GPS data has been processed in this project together with 13
KORS and 10 IGS stations by the Bernese software; a total of 398 days of
observations was analysed.

The precision assessment of the daily solutions has revealed few mm level
in the horizontal and mostly 5 mm in vertical component, respectively.

The estimated velocity vector of the IEODO has similar trend with those in
the Peninsular, which is toward southwest with magnitude of 25mm/year.

A time series of the ZPD was preliminarily analysed together a trajectory of
the typhoon MEARI from DoY 173 to 178 in 2011, indicating that the values
increase before and during the passage of the typhoon and decrease
rapidly after it passed.

The spatiotemporal analysis of the ZPD revealed that the value has high
sensitivity to geographical location of the typhoon.

This project has only focused on the ZPD itself, so that derivation of PWV
from the results will be carried out in near.




