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Issues related to the computation of the mean sea level for hydrographic surveys

Satoshi SATO*

Abstract
The chart datum is defined as the value Zo under the mean sea level. The mean sea level is determined by
the average of longterm sea level data.
In the hydrographic survey in Japan, the mean sea level is usually deduced from the short term mean sea
level during the survey, by comparing it with the mean sea level at the neighboring tide station of the same
duration. It used to be thought that the seasonal variation of the sea level is removed by this computation,
but little analysis has been done on the degree of error generated by this computational method.
In this paper, it is shown that the errors for the estimation of the mean sea level based on this
computational method, which compare the short-term mean sea level with the monthly mean sea levels of
neighboring tide stations, are almost all within 0.10 m. This means that the errors are within an acceptable
range.
However, some problems exist in operation regarding to this estimation of the mean sea level. The biggest
problem is that the mean sea level is sometimes computed by this method, even though there is a tide
station at the survey site, which has been monitoring the sea level for a long time. Because this
computational method has some error, the mean sea level should be determined only by the data of the

tide station at that site.
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Fig. 1. Estimated mean sea level at Ogi from the year 2014 to 2018. Blue line is estimated by comparing monthly
mean sea level with that at Awashima. Red line is the average of monthly mean sea level at Ogi for the past 5

years.
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Fig. 2. Annual mean sea level at Ogi (green line) and
Awashima (orange line) from the year 2009 to
2018.
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Fig. 3. Estimated mean sea level at Awashima from the year 2014 to 2018. Blue line is estimated by comparing
monthly mean sea level with that at Ogi. Red line is the average of monthly mean sea level at Awashima for
the past 5 years.
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Fig. 4. Locations of Ogi, Awashima, Kochi, Murotomisaki, Kashima-ko, Katsuura, Kure, and Osaka.
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Fig. 5. Annual mean sea level at Kochi (green line) and
Murotomisaki (orange line) from the year 2009
to 2018.
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Fig. 6. Estimated mean sea level at Kochi from the year 2014 to 2018. Blue line is estimated by comparing monthly
mean sea level with that at Murotomisaki. Red line is the average of monthly mean sea level at Kochi for the

past 5 years.
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Fig. 7. Monthly mean sea level at Kashima-ko (green
line) and Katsuura (orange line) from the year
2012 to 2017.
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Fig. 8. Estimated mean sea level at Kashima-ko from the year 2013 to 2017. Blue line is estimated by comparing

monthly mean sea level with that at Katsuura. Red line is the average of monthly mean sea level at Kashima-ko
from the year 2013 to 2017.
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Fig. 9. Estimated mean sea level at Kure from the year 2013 to 2017. Blue line is estimated by comparing monthly

mean sea level with that at Osaka. Red line is the average of monthly mean sea level at Kure from the year
2013 to 2017.
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Fig. 10a. Tidal curve at Chiba on Aug. 15", 2019. Upper
graph shows observation (black line) and
prediction (red line). Lower graph shows the
difference between observation and
prediction. Courtesy of Hydrographic and
Oceanographic Department, Japan Coast
Guard.
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Fig. 10b. Tidal curve at Yokohama on Aug. 15", 2019.
Upper graph shows observation (black line)
and prediction (red line). Lower graph shows
the difference between observation and
prediction. Courtesy of Hydrographic and
Oceanographic Department, Japan Coast
Guard.
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