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Determination of Geocentric Height of Mean Sea Level at the Uragami Tide Station
from 2003 to 2013

Summary: This observation has been carried out every year for the purpose of monitoring the sea level change.
Geocentric height of the mean sea level above the WGS-84 ellipsoid was obtained at the Uragami tide
station in the Kii Peninsula by combining the Satellite Laser Ranging and GPS techniques.
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Table 1. Ellipsoid Height of Mainland Control Point, Shimosato

Year 2003 2004 2005 2006 2007
Hr (m) 101.627 101.617 101.596 101.608 101.613
Ho” (m) 97.536 97.526 97.505 97.517 97.522
AHo (M) - —0.010 —0.031 —0.019 —0.014
Year 2008 2009 2010 2011 2013
Hr (m) 101.595 101.615 101.627 101.632 101.625
Ho” (m) 97.504 97.524 97.536 97.541 97.534
AHo (M) —0.032 —0.012 +0.000 +0.005 —0.002

Hr: Ellipsoid Height of SLR Fixed Point
Ho’: Ellipsoid Height of Mainland Control Point
AHo: Ellipsoid Height Difference of Mainland Control Point from MGC2000
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Table 2. Ellipsoid Height of Offset Mark (HBM: Benchmark of JHOD) by GPS Phase Solution
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Year / Month 2003/1 2003/11 2005/3 2006/2 2007/2 2008/2
Huem (MGC2000) (m) 41.598 41.597 41.601 41.588 41.593 41.589
Huem - Hremoos) (M) - +0.001 +0.003 —-0.010 —0.005 —0.009
Year / Month 2008/6 2008/11 2009/3 2009/6 2010/8 2011/6
Huem (MGC2000) (m) 41.595 41.592 41.617 41.612 41.605 41.590
Huem - Hremeoos) (M) —-0.003 —0.006 +0.019 +0.014 +0.007 —0.008
Year / Month 2013/2 2013/11

Hrem (MGC2000) (m) 41576 | 41582

Huem - Hremoos) (M) —-0.022 —-0.017

Huem (MGC2000): Ellipsoid Height of Offset Mark Related to Mainland Control Point




Huem — Huewm 2003): Height Difference of Offset Mark from January 2003
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Table 3. Optical Levelling from Offset Mark to Benchmark of Uragami Tide Station

Year / Month 2003/1 2003/11 2005/3 2006/2 2007/2 2008/2
Axem - Hem (M) 1.094 1.095 1.093 1.093 1.094 1.093
Year / Month 2008/6 2008/11 2009/3 2009/6 2010/8 2011/6
Axem - Hem (M) 1.093 1.094 1.094 1.093 1.092 1.120
Year / Month 2013/2 2013/11

Axem - Hem (M) 1.121 1.121

Axem - M Height from Offset Mark (HBM: Benchmark of JHOD)
to Benchmark of Uragami Tide Station (KBM: Benchmark of IMA)
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Table 4. Ellipsoid Height of Benchmark of Uragami Tide Station

Year 2003 2004 2005 2006 2007

Hkewm (m) 42.692 42.682 42.663 42.662 42.673

Hkewm - Hkem(zo03) (M) - —-0.010 —-0.029 —0.030 —0.019

Year 2008 2009 2010 2011 2013/2 2013/11
Hkewm (m) 42.653 42.696 42.697 42.715 42.695 42.701
Hkam - Hkem(zoo3) (M) -0.039 +0.004 +0.005 +0.023 +0.003 +0.009

Hkewm: Ellipsoid Height of Benchmark of Uragami Tide Station
Hkem — Hkewm (2003): Height Difference of Benchmark of Uragami Tide Station from 2003
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Table 5. Height from Benchmark to Standard Mark in Uragami Tide Station
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Year / Month

2002/4

2005/1

2008/9

2010/1

Axam - sm (M)

0.387

0.387

0.387

0.388

Axem - sm: Height from Benchmark to Standard Mark in Uragami Tide Station
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Table 6. Annual Mean Sea Level of Uragami Tide Station
Year 2003 2004 2005 2006 2007
XK (MSL) (m) 1.474 1.536 1471 1.417 1.495
MSL — MSL(2003) (M) - +0.062 —0.003 —0.057 +0.021
Year 2008 2009 2010 2011 2013
W)k (MSL) (m) 1.502 1.501 1.503 1.505 1.552
MSL — MSLo03) (m) +0.028 +0.027 +0.029 +0.031 +0.078

MSL: Annual Mean Sea Level of Uragami Tide Station
MSL — MSL 2003): Difference of Mean Sea Level in Uragami Tide Station from 2003
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Table 7. Ellipsoid Height of Annual Mean Sea Level at Uragami Tide Station
Year 2003 2004 2005 2006 2007
Hm (M) 39.059 39.111 39.027 38.972 39.061
Hm - Hm 2003) (M) - +0.052 —-0.032 —0.087 +0.002
Year 2008 2009 2010 2011 2013/2 2013/11
Hm (M) 39.048 39.090 39.092 39.112 39.139 39.145
Hm — Hm (2003) (M) —-0.011 +0.031 +0.033 +0.053 +0.080 +0.086

Hm: Geocentric Height of Annual Mean Sea Level (MSL) at Uragami Tide Station

Hm — Hm2003): Difference of Geocentric Height of MSL at Uragami Tide Station from 2003
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Figure 1. Locations of Shimosato Hydrographic Observatory and Uragami tide station
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Figure 2. Summary of the calculation method of geocentric height of mean sea level
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Figure 3. Height of Benchmark (Hkewm), mean sea level and geocentric height of mean sea level from 2003 to
2013



