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An example of bird-eye view in MIRC animation display of bottom topography. Scenery of Mt. Fuji looked from near the bottom of Suruga
Trough.
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Contribution of MIRC to Ocean Data Management
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Sydney LevitusU Director, World Data Center for Oceanography
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The scientific discipline of oceanography, in contrast to our
sister field of meteorology, does not have a long history of
making regular observation of the state of the ocean. Notably,
Japan has been one of the leading nations in making regular
observations on the state of the ocean. During the last 30 years
other nations have joined Japan in making regular observa-
tions of the ocean, particularly through the implementation of
Ship-of-Opportunity Programs (SOOP). It is now widely rec-
ognized that for time-scales greater than seasonal, the atmo-
sphere and ocean can act as a coupled system. The ENSO phe-
nomenon being one example of such coupled variahility. It is
also understood that it is not possible to understand or forecast
the variability of the atmosphere without knowledge of the
state of the ocean. The establishment of the Climate Variabili-
ty and Prediction (CLIVAR) Program by the World Climate
Research Program (WCRP) is recognition by the international
scientific community and their supporting governments of the
importance of the role of the ocean in climate change. As an
observational science, and in order to understand and predict
climate on time-scales greater than seasonal, the scientific
research and operational communities need to have the most
comprehensive, scientifically quality-controlled databases pos-
sible. Historical ocean data are of the utmost importance for
allowing researchers to perform hindcasting studies and thus
to improve climate forecasts. Accessibility to historical ocean
profile data allows us to attempt to understand the physics of
climate system variability. In turn, understanding the physics
of the climate system will allow us to improve our forecast
models of climate change phenomenon, whether this variabili-
ty is due to natural and/or anthropogenic effects. Both the
Japan Oceanographic Data Center, and now MIRC, have made
enormous contributions to the development of global ocean
profile-plankton databases. As Director of the World Data
Center for Oceanography which is under the auspices of the
non-governmental International Council of Scientific Unions
(ICSV) and the Intergovernmental Oceanographic Commis-
sion (I0C) | would like to thank both institutions for their con-
tributions to international ocean data exchange which has
allowed the construction of ocean databases such as World
Ocean Database 1998.

In 1996 | attended the Marine Data Management Workshop
sponsored by the Nippon Foundation and hosted by the Japan
Hydrographic Association and the Hydrographic Department
in Tokyo, which led to the formation of MIRC. | am happy to
be able to acknowledge that the work of MIRC is making an
important contribution to the international scientific research
and operational forecasting communities. Their production of
MIRC Ocean Dataset 2001 represents a substantial contribu-
tion both in terms of additional historical data being made
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available to the scientific community (in a single, consistent
format) and in terms of the quality control that has been
applied. Their work that has been published in the Journal of
Oceanography and Journal of the Japan Society for Marine
Surveys and Technology documents the unusual frequency
distributions of oceanographic data in regions near Japan as
well as providing a thorough description of quality control
problems. It is precisely works such as this which document
oceanographic conditions and quality control procedures on
local and regional scales that improves scientific understand-
ing on local and regional scientific problems. In addition, such
works will lead to the direct improvement of global ocean
databases and analyses which will allow scientists to study the
relations between local, regional, and global climate phe-
nomenon. Projects such as GODAE and Argo require histori-
cal quality-controlled oceanographic data for quality control
purposes. Our knowledge of the statistical characteristics of
even the most fundamental ocean variables, temperature and
salinity as a function of depth (pressure) (the parameters of
state) is minimal; for much of the world ocean.

The desire of scientists and nations to describing, under-
stand, and forecast the state of the earth's climate system
(ocean-atmosphere-cryosphere) requires international coopera-
tion of the highest order. The work of MIRC represents an
important contribution by Japan to participate in this greatest
of challenges.
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NOAA building in Silver Spring, in which
NODC and WDC-A are located.
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Animation display of ocean bottom topography near Japan
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Dr Yutaka Nagata and Dr Toru Suzuki

Accurate knowledge of bottom topography is essential for
researches on ocean in various fields. However, seawater is
too opaque for us directly to view ocean bottom scenery. As
one of our efforts on popularization of oceanographic knowl-
edge, we developed two kinds of animation displays of ocean
bottom topography near Japan. One is walk through anima-
tion, in which you can see ocean-bottom scenery from a front
glass of a submarine/flying boat. Another oneis to show bird's
eye views from various spots.

We divided areas near Japan into 16 sub-domains. One of
the sub-domains, Suruga Bay area, is shown in Fig. 1. An
explanation of the topographic feature is also given. In the
map, there one line with arrow along which walk through ani-
mation is shown, and several round buttons (two in the case of
Fig. 1) at the positions where bird's eye views are shown. The
most spectacular topography in Suruga Bay is the very deep
canyon, Suruga Trough, which extends northwards along the
bay axis from offshore, and reaches almost the bay head. Here,
we set rather simple navigation rout: the boat starts from the
center of Sagami Bay, and goes southwestward along the coast
of lzu Peninsula, and turns westward to cross Suruga Trough.
After taking a circular path, it navigates northward along
Suruga Trough. The rout is just pointing to Mt. Fuji. One
example of the scenery from the front glass of the boat is
shown in Fig. 2. You can see the configuration of Suruga
Trough and Mt. Fuji faraway through the canyon. The boat
comes out from sea surface near the bay head to fly over Mt.
Fuji. You can see the crater of Mt. Fuji in the last scene of the
animation. Vertical scale is taken as several times larger than
horizontal scale in our animation, in order to illustrate the
scenery more understandable. So, the shape of Mt. Fuji isalit-
tle sharpened than our real image.

The bird's eye view would give more concrete image on
ocean bottom topography. If one of the round buttons in map
of Fig. 1isclicked, you will get the bird's eye view as shown
in the face page of this News Letter. The height of the observ-
ing points can be selected whether a little above the sea sur-
face or the higher level. The two segments attached to the
round button in the map (Fig. 1) indicate the range of vision in
theinitial stage. Eye direction can be changed both horizontal-
ly for 360 degrees and vertically for 180 degrees by maneu-
vering the mouse. The bird's eye view well demonstrates the
characteristic nature of Sagami Bay. The number of observing
points is 46 in total (see Fig. 3 for their positions), and we
believe that ailmost all of the important and speculative scener-
ies can be seen from these points.

We hope that our bottom topography animation of two
kinds can give good sea bottom images for scientists and for
public people. The total software described above is installed
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Fig. 1
Sub-domain map for Suruga Bay area. The line with

arrow indicates the navigation rout of the
submarine/flying boat. Round buttons indicate the spots,
from where bird's eye views are available. Two
segments attached to each of the round buttons show
range of view in the initial stage.

in a single CD-ROM, and can be operated by usua personal
computer. The digitized bathymetry dataset, J-EGG500
(JODC-Expert Grid Data for Geography) of 500m x 500m
grid is basically used in our animation displays. However, it is
too coarse to display the detailed topography in coastal areas
and bays. So, for several coastal sub-domains, we used much
more detailed grid data (50 x 50 m grid for Sagami Bay, and
90 x 90 m grid for Tokyo Bay), which were provided by Prof.
Akira Asada of University of Tokyo, who contributed to
establish JJEGG500 when he was in Hydrographic Depart-
ment, MSA. As to the height distribution on land, 50 x 50 m
grid data provided by Geographical Survey Ingtitute, Japan is
used.

Fig. 2

View from the front glass of the boat, when it navigates
along the axis of the Suruga Trough (see Fig. 1). Mt. Fuji is
seen through the canyon.

Fig. 3

Spots from where you can see the bird's eye views of
bottom topography. 41 spots are prepared in total. J-
EGG500 bathymetry dataset is available in the region
shown here.
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Quality-control of marine geophysical data such as magnetism and gravity
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Fumiaki KUWAKINO

JODC archives geomagnetism and gravity data in Marine
Geophysical Data Format (MGD77). However, some of the
data are not well arranged, and kept in each originator's for-
mat. So, users are forced to rearrange and make quality-con-
trol by themselves. We shall make quality-control on these
data, and create the database of WGD77 format in this fiscal
year. In addition, we shall prepare geomagnetic anomaly and
gravity anomaly charts by using the new database with high
reliability. The area covered by our study is basically from
00to 500N and from 1150E to 1750W, but the area may be
broadened if necessary.

We shall conduct the following works:

1) Header information and common study items

To check header format given for each cruise. To put ranks
of positioning accuracy from used method of positioning. To
find erroneous descriptions on cruise route, observation peri-
od, and blank data. To analyze the data at the cross points of
cruises to put flags of reliability. To arrange data in geodetic
system of WGS84.

2) Geomagnetism data

To check whether the correction for daily geomagnetic vari-
ations and the whether magnetic influence of ship body have
been made, and to put quality flags.

3) Gravity data

To check the type and accuracy of used gravity-meter, and
put quality flag of reliability. To add the data on navigation
orientation to be used for Eotvos correction. To check whether
measurements in ports were made to adjust to the data at grav-
ity stations on land.

We shall design the software which can be used for above
procedures. Contour mapping of the data will be made to find
abnormal data. By using resulted 2' x 2' mesh data, geomag-
netic and gravity anomaly charts will be created for the North-
west North Pacific.
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Structure of MIRC (2001.4.1)

uooooooooooood Yutaka NAGATA, Director General

0000000 dPlanning DivisionO

ocoooooooooooooo Masayoshi HIRAO, General manager of Planning Division
0ooooooooooooo Susumu SUZUKI, Chief Manager
0000000oO0oooogo Naomi MIZOKAMI, Assistant

0000000 0 Research Divisiond

pouooooodooood Toru SUZUKI, Deputy General Researcher
ooooooobooooooood Fumiaki KUWAKINO, Chief Researcher
gooooaooaooaood Shozo YOSHIDA, Researcher
gooooaooaooaood Sachiko OGUMA, Researcher

00000000 Service Divisiond

uoboooaooooodoodn Fumiaki KUWAKINO, Head of Service Division
gooooaooaooaood Keiko TAJIMA, Chief Manager
oooooooooooooan Kyoji NAGAMORI, Technical Staff
uoboooaooooodoodn Ken-ichiro SUZUKI, Technical Staff
gooooaooaooaood Yuko YANO, Technical Staff
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The researcher of MIRC, Mr. Shozo Yoshida received the Fourth Class Order of the Sacred Treasure from Japanese
government on April 29, 2001 for his many years' contribution of his hydrographic and oceanographic fields.




MIRC News Letter, N0.9

MIRCO OO OO O
MIRC staff photo

CNy/ LW R T el

0000000000 oooooooooooooooog

Back row : K. Suzuki, K. Nagamori, S. Oguma, N. Mizokami, Y. Yano, S. Yoshida, K. Tajima
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Front row : F. Kuwakino, M. Hirao, Y. Nagata, T. Suzuki, S. Suzuki
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