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OceanSITES

Taking the pulse of the global ocean
Varieties of time series dat




Spatial variation in CO, flux

Mean Annual Air-Sea Flux for 1995 (NCEP 41-Yr Wind. 940K, W-92)
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Spatial variation in Heat flux

Net surface heat exchange Annual mean
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(Kallberg et al. , 2005)



Global ocean observation network
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Extemporary event in the ocean
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OceanSITES

Taking the pulse of the global ocean

Continuous measurements from
the deep ocean in real time

www.oceansites.org

International Observation Network
ustaind 'nterdisciplinary

ime-series Environment observation
ystem

+ GOOS/CLIVAR/POGO sponsored activity and
deeply related to JCOMM and IOCCP

* Goal is to make the data publicly available as
soon as received and quality-controlled by the
owner/operator

* The system is collecting multidisciplinary time-
series data in the open ocean: physical,
meteorological, chemical, biological and
geophysical timeseries observations.

» only Eulerian data, i.e. data from time-series
fixed points, no ship sections or underway data,
no surveys with vessels or gliders around a site.

* Interface with other programs

« Coordination of methods, standards and
logistics with other programs

* Provides resources, platforms, expertise and
station information (e.g. cruise plan)

* An International Steering Team provides guidance,
coordination, outreach, and oversight for the
implementation, data management and capacity building

« Participation of 20 countries (at 2010) (Australia/
Bermuda /Canada / Cape Verde / Chile / Faroe Island /
France / Germany / Greece / Iceland / India / Italy /Japan/
Netherland / New Zealand / Norway / Spain / Taiwan
China / UK/ US)




Mooring systems form backbone of the OceanSITES global network
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J KE 0 meso and sub-meso scale phenomena

Air-sea interaction: heat flux

One is JKEO project. As the Kuroshio
Extension region is the one of the largest
heat flux regions in the world, the high
quality surface heat flux data is necessary for
better understanding of global climate
system. Using the in-situ data observed by a
surface flux buoy at JKEO-site in the mixed
water region between two SST fronts, the
Oyashio and the Kuroshio Extension,
together with that from KEO-site at the south
of the Kuroshio Extension operated by
NOAA-PMEL, we will develop the method
estimating high quality sea surface heat flux
in the Kuroshio Extension region from the
satellite remote sensing data. A surface buoy
(K-TRIRON) in the Kuroshio region acquires
atmospheric and oceanographic data and
supplies a part of these data to OceanSITES.

JKEO project:
http://www.jamstec.go.jp/iorgc/ocorp/ktsfg/da
ta/jkeo/index.html

Data:
http://www.jamstec.go.jp/iorgc/ocorp/ktsfg/da
ta/jkeo/JKEOocean_site.htm
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TRITON

ENSO events

Dipole phenomena

The other is TRITON project. The
scientific objectives are to elucidate
the processes of heat and fresh
water flux in the center of western
Pacific warm water pool. Itis
consists of ENSO monitoring
TAO/TRITON array operated with
NOAA-PMEL. The buoy at this site
will be used for high precision
measurement of SST to validate the
satellite products. Some buoys are
also utilized for measuring CO, in the
water for a study of carbon flux.
TRITON buoys also acquire
atmospheric and oceanographic data
in the western equatorial Pacific and
supply these data (two Super sites)
to OceanSITES.

TRITON project:
http://www.jamstec.go.jp/jamstec/TRI
TON/real_time/overview.php/po.php
Data:

htto:// . I /O SITE
S/data_j.html
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Change in material cycles and ecosystem by the climate
BG C change and its feedback

hl Climatological seasonal variability in Chlorophyll a (Chl-a) in sub-
C -d arctic (K2) and sub-tropical (S1) gyres observed by satellite
08| i
- K2
' E o6 .
o
E
04| T
02|
M\'\_\ o S1 M
0 . . . . . . . . . .

Climatological seasonal variability in [¥]pCO, in sub-arctic
(K2) and sub-tropical (S1) gyres observed by VOS

+100

50

¥ / S1 CO, source -
T +t—i— ——
& 0

120°E 130°E 140°E 150°E 160°E = e
CO, sink
K2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

BGC project: http://www.jamstec.go.jp/rigc/j/ebcrp/mbcrt/e _index.html




multidisciplinary time-series observation
with mooring systems

o

A1k § )

/§7KIJILEJL A=) f Jl

4% h \.,4—7
EIC & HIEIR (YA A R, BYLEH)
WIS b 1 T ok ’
/f ‘% £ =)
- v
wi  NIUR/—ELTORERE
b

BE~NDER




(mg m'? day ')

(mg m'? day ')

K2 (500) S1 (500)
2000 200.0
H CaC03(K2500)
(| O ] I ]
150.0 || M LEM((K2500) 1 150.0 |- i
B Opal(K2500) _ I _
"->-
I ] 3 I ]
100.0 | 4~ 1000 L 1
_ 134CS e _ 134CS _
] ()] m
E
50.0 | i 50.0 | i
o.oi ll i 0.0 L l !!5 !EE
3/1 3/13 3/25 4/6 4/18 4/30 5/12 5/24 6/5 6/17 6/29 7/11 7/23 3/1 3/13 3/25 4/6 4/18 4/30 5/12 5/24 6/5 6/17 6/29 7/11 7/23
K2 (4810) S1 (4810)
200.0 . . . : ; : T = 200.0 T T T L
i : ii «-I‘—-’ \ ] i
150.0 | ' 150.0
: >
I K I >
I 134 1« 1000]
100.0 | : I .
] o
E
50.0 | i 50.0 |
0.0 L e | O 0.0 L ;Ji

3/1 3/13 3/25 4/6 4/18 4/30 5/12 5/24 6/5 6/17 6/29 7/11 7/23 3/1 3/13 3/25 4/6 4/18 4/30 5/12 5/24 6/5 6/17 6/29 7/11 7/23



The data flow within OceanSITES is carried out through three organizational units: Pls, S, S.

The Principal Investigator (Pl), typically a scientist at a research institution, maintains the observing platform and
the sensors that deliver the data. He or she is responsible for providing the data and all auxiliary information to a
The assembles OceanSITES-compliant files from this information and delivers these to the two

, Where they are made publicly available.

The distributes the best copy of the data files. When a higher quality data file (e.g.calibrated data) is
available, it replaces the previous version of the data file.

PI
ﬂlﬂlﬂ Pl

Em : National Data Buoy Center, USA
@ : IFREMER Coriolis, France
@ : University of Bergen Geophysical Institute, Norway

: CLIVAR and Carbon Hydrographic Office, USA
: Carbon Dioxide Information Analysis Center, USA
: Australian Integrated marine Observing System, Australia
: Indian National Center for Marine Observation Services, India
: Japan Agency for Marine-Earth Science and Technology, Japan
: Monterey Bay Aquarium Research Institute, USA
: MEDS, Canada
: Royal Netherlands Institute for Sea Research, Netherlands
: National Oceanographic Venter, Southampton, UK
: NOAA Pacific Marine Environmental Laboratory, USA
] : Scripps Institute for Oceanography, USA
@S}E : Woods Hole Oceanographic Institution, USA
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User Obligations

A user of OceanSITES data is expected to read and
understand OceanSITES user’ s manual and the
documentation about the data as contained in the
“attributes” of the NetCDF data files, as these contain
essential information about data quality and accuracy.

A user of OceanSITES data must comply with the
requirements set forth in the attributes
“distribution_statement” and “citation” of the NetCDF
data files.

NetCDF: network Common Data Form
http://www.unidata.ucar.edu/software/netcdf/docs/
BestPractices.html
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Since 1999, the international OceanSITES science team
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NWPACIFIC

SITE: JAMSTEC-K2
PLATFORM: JAMSTEC-K2
Network:

Array:

GDAC:

WMO_ID:
ORIG_DESC_: 0
PI_EMAIL:
tsaino@jamstec.go.jp;
hondam@jamstec.go.jp
UPDATE_DAT: 0
SITE_DESCR: Northwest
Pacific K2

LAT: 47

LON: 160

TYPE: observatory
OCEAN: Pacific
STATUS: OPERATING
DATA_TYPE: Real Time &
Delayed Mode Data;
Accessible

PHYS: 0

MET: 0

GEOPHYS: 0

BGCHEM: 1

Cco2: 0

FLUX: 1

AirSeaFlux: 0
COUNTRY: JAPAN
AGENCY: JAPAN-
JAMSTEC
JCOMMOPS_P:
INFOURL:

DATAURL:
MetadataUR:

PI: Saino

Data SIO, NOAA, U.S. Navy, NGA, GEBCO

© 2012 Google - amo(;()ﬂgle

‘US Dept of State Geographer
© 2012 MaplLink/Tele Atlas
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OceanSITES supported observation plan

Deep Ocean Observing
Rationale for DOO

Abyssal & Deep Heat Content Changes

(Purkey & Johnson, 2010)

DS

——

Region Global Heat Gain (W m)
Abyssal Ocean (z > 4 km) 0.027 (+0.009)
Southern Ocean (1 >z > 4 km) 0.068 (+0.062)
Total (Abyssal + Southern) 0.095 (£0.062)




Rationale for DOO
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Rationale for DOO

Naturally low saturation state at depth requires only little C_,,, to reach
the “tipping point”
Aragonite Saturation Depth
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“Small pain for each moorings, huge impact as network”
L] Existing Deep Microcats (79) B New/Pledged Deep Microcats (23)
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Rationale for DOO

Over 180 new species, 25 new genera and 2 new families have been described
from deep-water chemosynthetic ecosystems since 2002




Time-series observation by
Mooring systems

Sediment Trap
Mooring
system
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Seasonal variability in material fluxes at 200, 500 and
5000m at stations K2 and S1 observed by sediment trap
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~Sediment trap mooring system




