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Characteristics of temperature and salinity distributions in the Mixed Water

Region off Sanriku Coast (see p.3-4 in the text)
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Yutaka NAGATA

MIRC developed a quality control (QC) software for basic-
oceanographic data such as temperature and salinity. MIRC
archived and made quality control on oceanographic data
mainly collected by local agencies. These were sent to JODC
database as many of these had not archived by JODC. MIRC
also made basic quality control on oceanographic data in
JODC database by using the QC software. MIRC conducted
statistically studies in order to design high-quality QC soft-
ware, especialy for two areas. south of Honshu and to the east
of Sanriku Coast. MIRC will compile these control data and
create various oceanographic atlases of the western North
Pecific emphasizing the seas in vicinity of Japan. In 1998 fis-
calyear, MIRC developed QC program for bathymetry data
obtained by Multi-Beam Echo-Sounder. MIRC will apply it to
real data and add new information to JODC database in 1999.
The data-set and data-products on bathymetry for general
users are atask of MIRC in 1999. We shall continue our effort
establishing meta-data set also in this year.

From this year, we start to design new QC program on data
taken by Acoustic Doppler Current Profiler (ADCP) in order
to utilize huge amount of data obtained by patrol vessels of
Maritime Safety Agency and of other commercial vessels. The
design of the program will be continued also in 2000.Statisti-
cal analysis would be made in 2000, and an atlas of oceanic
current will be compiled in 2001. (See arelating article in this
News L etter.)

As one of MIRC’ s tasks is popularization of oceanic
knowledge, we held the Marine Information Symposia in
Nagoyaon May 12. (See arelating articlein this News L etter.)
Another symposium will be held in Malaysia in November at
the time of the International Conference for the IODE-WEST-
PAC 99. MIRC will send its staff to International Oce an Data
organization and conferences also this year, in order to make
information exchange and to present our study results. During
about two years after MIRC establishment, we published sev-
eral publications and various data product. We displayed these
in the Spring Assembly of the Oceanographic Society of
Japan. We shall expand such activitiesin 1999.

Mr. M. Okada, head of MIRC Planning Division retired at
the end of the last fiscal year, and Mr. M. Hirao gets this posi-
tion at April 1, 1999. The new structure of MIRC will be
introduced in the last part of this News L etter.
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Dr. Toru SUZUKI and Kyoji NAGAMORI

Bathymetric digital data around Japan produced by Marine
Information Research Center (MIRC) are introduced in this
article.

* 1000m mesh bathymetry digital data

This data is reconstructed based upon JEGG500 (JODC -
Expert Grid data for Geography; See the lower part of page 4
in MIRC News Letter No.4) by the minimum curvature
method. The mesh size is 45" of longitude by 30" of lati-
tude, therefore the grid distance is about 1000 m. The data
consists of three areas: Northeast Japan (34° [0 46° NO
136° [0 148° E), Southwest Japan (30° [0 38° NO 128° O
144° E) and Southwest Islands (24° 0O 30° NO 122° O
132° E). The data file and sample figures for each area are
included in CD-ROM (Windows 9x/NT). For more informa-
tion and the sampl e figures, see the Web.

http://www.mirc.jha.or.jp/s_annai/1000m/

Note that no land datais included in the datafiles and that it
is possible to exist duplicate or empty meshes when the datais
superimposed on land digital data such as the digital map (1
km mesh) published by Geographical Survey Institute.

* Digital datafor depth contours at 100 mintervals

This data is digitized from eight bathymetric charts pub-
lished by Maritime Safety Agency at 100 m intervals. For
overlapping area, the newest chart is given priority to the older
chart and the larger scale chart is given priority to the smaller
scale chart, then the data is modified accordingly. The data
consists of five areas. Hokkaido, Northeast Japan, Central
Japan, Southwest Japan, and Southwest Islands. The data file
and sample figures for each area are included in CD-ROM
(Windows 9x/NT). For more information and the sample fig-
ures, see the Web.

http://www.mirc.jha.or.jp/s_annai/bathy/

Note that no coastline data is included in the data file.
Please use" Coastlinedigital data” produced by MIRC.

These above CD-ROMs are offered MIRC Service Office
(see the back cover). The requests for product using above
data are welcome. A payment using public expense of univer-
sity or government office is accepted. Please ask with no hesi-
tation to make an estimate sheet, invoice and receipt about a
public expense.
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High Level Quality Control on Oceanographic Data
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Ms. Sachiko OGUMA and Dr. Yutaka NAGATA

MIRC has developed quality control (QC) software for
oceanographic data such as temperature and salinity (MIRC
News Letter No. 2). There remain many research items in
order to design QC software of higher levels. The World Data
Center A (WDC-A) in US set up a due procedures of QC and
of interpolation to compile World Ocean Database 1998
(WOD89). As they are applied to worldwide oceanic data,
there remain several problems in order to conduct high level
QC for a specified sea area of limited extent. Oceanic structure
in the Mixed Water Region between the Kuroshio and
Oyashio Fronts to the east of Honshu, Japan is very complicat-
ed and has many layers with small vertical scales. Tempera
ture and salinity contrasts are large among these layers. We
discuss here problems to conduct high level QC in thisarea.

The most basic QC for quantities such as temperature and
salinity is“ range check” : to check whether data lies
between a prescribed range which is set for each quantity in
given area and given depths, and to put error flag if data lies
outside of the range. The upper two figures in the face page
are the plots of temperature (left) and salinity (right) data
taken by Iwate Fisheries Technology Center in the Mixed
Water Region off Sanriku Coast in the period from 1971 to
1995. The outermost two stepwise lines shown in each figure
indicate the range of normal data given by WOD98 for the
entire North Pacific Ocean except tropical area. All of the
observed temperature and salinity data are distributed well
inside of the range. However, some of the data points lie sepa-
rately and apart from a clustered portion. These data would be
erroneous, or, at least, need to be checked. This means that the
range given by WOD98 is too broad if we confine our atten-
tion in the limited area, even when we select the area having
very complicated oceanic structure like the Mixed Water
Region. A more reasonable setting of the range can be done
through statistical analysis. If we have enough number of data
for a given area and for a given depth range, reasonable mean
(m) and standard deviation (o ) would be obtained. If the dis-
tribution of the data is roughly Gaussian, 99.7% of the data
would lieintherangem = 30 . Then, m+ 30 would give a
reasonable range of normal data. The central line with white
triangles in each upper figure shows the vertical profile of the
calculated mean value for each quantity, and two outer lines
with white circles that of m £ 30 . As seen in these figures,
this range appears not to be suitable in the Mixed Water
Region: the line of m+30 passes inside of the clustered por-
tion of the data, especially for temperature (left figure)
between 200 m and 300 m. The water temperature off Sanriku
Coast never becomes below 01 even in winter. The tempera-
ture is considerably increased when the Kuroshio or the Tsug-
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aru Current waters intrude into this region. Thus, the distribu-
tion pattern is very skewed as seen in the figure. We need to
set the range in a different way, say between m- 20 and m +
40 for the Mixed Water Region. However, the distribution
pattern shows considerable seasonable variation as shown in
lower figures of the figure in the face page, where of data dis-
tribution on TS diagram is shown for the data taken during
January, April, July, and October (from left to right).

The ranges of the normal data would be determined in near
future by considering seasonal variability. “ Range check” is
made not only on observed value itself, but also on vertical
gradient of each quantity. It was found that the range of the
vertical temperature gradient given by WOD98 is too strict for
the data in the Mixed Water Region. While, the range of the
vertical salinity gradient used in WOD98 is too crude, and can
be used to find clear errors arisen from typing miss. We shal
set more reasonable range based on statistical analysis for the
subarctic North Pacific. The vertical gradient check for density
is usually based on dynamical consideration that the ocean
should be in stable stratification and that the density should
increase with depth. The criterion used in WOD98 is quite rea-
sonable also in the Mixed Water Region.

JODC has the plan to restore only observed data in its.
However, the data set of the standard depths is very useful to
make statistical analysis including historical data based on
serial observations. MIRC is planning to have a quality-con-
trolled data set at standard depths separately. The interpolation
scheme used in WOD98 is well designed, but we need to mod-
ify alittle bit in order to apply to the Mixed Water Region,
because it sometimes produced pseudo-density inversion lay-
ers. If the observed data are dense enough, interpolation is
made from 4 observed values by using Reininger and Ross
method or Akima method. Then, if the observed datais alittle
limited, 3 points Lagrange method is used. However, the verti-
cal correlation scale in the Mixed Water Region is much
smaller than in other areas, and the interpolation scheme using
4 or 3 data points may result erroneous interpolations and cre-
ate pseudo-density inversions. MIRC modified WOD98 inter-

polation scheme in following two respects. (1) In WOD98,
temperature and salinity are interpolated firstly and then the
density is calculated from these two interpolated value. But
we interpolate temperature and density firstly, and then calcu-
late salinity. The occurrence frequency of pseudo-density
inversion is decreased significantly by this modification. (2)
The interpolated temperature and density values (and calculat-
ed salinity value) are compared to the observed values at the
observed depths just above and just below the standard depth.
If the interpolated value lies outside of the observed values,

the interpolation is made by linear interpolation. The second
scheme is rather a ssimplification WOD98 scheme by intro-
ducing wider application of linear interpolation. The modifi-
cation (1) isaso essential in the modification (2), asthe linear
interpolation of density never create new pseudo-density
inversion. This modified scheme can be applied for other
oceanic areas such as subtropical area, because this modifica-
tion gives little influence on interpolation resultsin usual con-
ditions.

_4_



MIRC News Letter, No.5

Joogobboobogon

Marine Information Symposium at Nagoya

gbooooboobobooooobobobooooo
gbooboooooobobooooboobobooog
gboooooooooboboboboooogonog

OO0000011050120(0) 13:00-17:00
gboobooooooooboobobob
gboooooooooboboon
booboboohoooobbooooobooo
gboboobobobobbooogn
gooon
goboooboooboooooboobbooboobogoo
goboobooobboobooobboobboooboooon
ocOObOOobOOobOObOOOOOO
gooooobooboboooooo
gboboboooooboobuobobooooo
goooboooooooobobobobobooo
gobmooooooobooooon
gbobooooooboobobobooooo
gbobooboooobobobooboobomoo
gbooboobooooon
gbobooooooboobobobooooon
gooooooobob
o@)Yoooooooooooooooom@m oo
gbooooooobobo
gooo
gbooobobooboooooobooobooobooobooo
gboboboooooboobuobobooooo
gbooooooobo

o

e}

(¢]

gooooobooboboooboobobobooobo
gboboooobooobobobooooobobooog
oo0o0oOooooooboooooAbCcPODODOO
gbobooboooooboboboobooooobonbo
gbooboooooooboboooobooboboonog
gbobogooobooobobooooboboboooog
gboboobooobooobobooooboobobaooboo
gbobooooooobobobooobooobobooboo
gbooboboobon0ooooooboboooooo
gboboooobooobobobooooobuoboooog
gbooboobooobooobobobobooooobonbo
gbobooooboooboboboooboboboonoo
gbobooooooboboooobobobooboog
gbooboooooooboboboooobooboonbo
gbooboobooobooobobobobooooobonbo
gboboooobobooboboooobobobooboo
gboobobooooobobobooooobobooog
gboooooouooobo

oooo
Mr. Masayoshi HIRAO

MIRC held Marine Information Symposium: Study on Ise
Bay Nature of an Enclosed Bay, Disaster Prevention, and Data
and Information Management in Nagoya Congress Center
under the joint auspices of the 4th Reg. Mar. Safety HQ on
May 12, 1999.

Program:
Opening address by Mitsumasa GOTO
(4th Reg. Mar. Safety HQ: Commander)
Chairman: Seiichiro NISHIYAMA
(Adm. Div. 4th Reg. Mar. Safety HQ, Head)
Keynote lecture: “ Ise Bay History and Culture’
by Takeshi FUKUOKA
(Nihon Fukushi Univ.: Vice-President, Professor)
Lecture: “ Flow Structure Controlling Water Quality and
Ecosystem in Ise Bay Development and disappearance of
Hypoxic Water and Red Tide"
by Takeki FUJIWARA
(Grad. School of Agri., Kyoto Univ., Associate Professor)
Lecture: “ Environment of Ise Bay, and Sustainable Use of
Bio-resources’

by Teruaki SUZUKI

(Aichi Fish. Res. Inst.: Head Researcher)
Panel Discussion:

Disaster Prevention and Role of marine Information

Convener: YutakaNAGATA (MIRC)

Panelist: Takeki FUIWARA

Teruaki SUZUKI
Nobuyuki Shibayama
(Coast. Info. Office, Hydro. Dep.: Head)
Tetsuji Miyamoto
(Hydro. Dep. of 4th Reg. Mar. Safety HQ: Director)
Closing Address by Yutaka NAGATA

Prof. Fukuoka told how Ise Bay has given impacts on the
history and culture in the Tokai area. Prof. Fujiwara intro-
duced recent observational results of the current system in Ise
Bay, and discussed how the flow structure is controlling water
quality and ecosystem such as hypoxic water and red tides. Dr.
Suzuki emphasized importance of benthos filtering activity of
organic suspended material in tidal flats and shallow waters.
By using the results of observational works and modeling
studies, he suggested effects of artificial tidal flats or shallows
to obtain sustainable use of bio-resources in Ise Bay. We get
more than 200 attendants in the symposium, and the meeting
room was amost full. The results would be published as one
of the MIRC Scientific Series.
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gooono o Yutaka NAGATA , Director

O 000000 Planning Division O

goooob oodo Masayoshi HIRAO, Head of Planning Division
ooon o0 o Susumu SUZUKI, Chief Manager

ooooo OO0 00 Naomi, MIZOKAMI, Assistant

O OOOO0O0O ResearchDivisiond
Oo00oQ0oQ0Q0 Ooog Shizuo IWATA, Head of Research Division
oooof o0 o0 Yuko Yano, Chief Researcher

oooon oo O Toru SUZUKI, Chief Researcher
aog o0 oo Syozo YOSHIDA, Researcher
ooQd o0 o0 Sachiko OGUMA, Researcher

O OOOQOoog sService Division O

goon oo oo Kyoji NAGAMORI, Head of Service Division
aoad gdog Keiko TAJIMA, Chief Manager
ood OO0 OO0 Ken-ichiro SUZUKI, Technical Staff

Oceanographic Society of Japan set up its new prize, Michitaka Uda Memorial Prize this year, and Dr. Y.
Nagata, Director of MIRC, became its first winner at the Spring Assembly of Oceanographic Society of
Japan on April 1, 1999 for his many years' contribution in physical oceanographic field in Japan (The
memoria medal is shown in above). Besides, Dr. Y. Nagata received Meritorious Service Reward from Japan
Society for Marine Surveys and Technology at its 10th Anniversary Meeting on November 6, 1998.
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Back row : N. Mizokami, T. Suzuki, K. Suzuki, S. Oguma, S. Yoshida K. Tajima
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Front row : S. Suzuki, K. Nagamori, M. Hirao, Y. Nagata, S. Iwata, Y. Yano
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