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The Open-Ocean component of GOOS

Total in situ networks 59% August 2007

L continuous satellite measurements
ol sea surface lamperature, haeight,
winds, ocean color, and sea ice

,ﬁﬁ B7% Surface measurements from

- - volunteer ships (VOSclim)
§ 200 ships In pilol project

Global drifting surface
buoy array

100%

: 5" resplution array: 1250 floats

Tide gauge network (GCOS

= P27% subset of GLOSS core network)

A

| 170 real-time reporting gauges

;| g9, XBT sub-surface temperature
section network
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g7, Argo profiling float
netwark

3 resolution aray: 3000 floals

Reference
time series

Global tropical moored
buoy network

Repeat hydrography and

Global reference
24% 48% carbon inventory

mooring network & '."j‘; i

Full ocean survey in 10 years

8 58 moorings planned |:| 1189 moorings pHanned

ccos Gl CRES —jcommO
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Celebrating the Past, Observing the Present, Predicting the Future

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Tide Gauge | 102 | 127 | 152
Stations
Surface Drifting 779 787 975 1250|1250 | 1250/| 1250 | 1250 | 1250| 1250 | 1250
Buoys "
83
Tropical Moored 91 [ o7 | 103 ] 112
Buoys
Ships of | 21 | 21 | 44
Opportunity 2000 | 2000
923 3000/| 3000 | 3000 | 3000/| 3000
Argo Floats 15002240 | 2557
Ocean Reference 37 a1 42 43 46 47
Stations
Arctic Ocean 12 13 24 18 21 21
System
Ocean Carbon 37
Network - 1> 17 20 2 28 29 - >

Dedicated Ship

Time

492 | 492

Representative milestones including international contributions

Total System

98

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Goal

Goal

Real-time Stations,
Initial GCOS Subset

Number of buoys

Number of moorings

High resolution & frequently
repeated lines occupied

Number of floats

Number of observatories
and ocean reference stations

Ice buoys, drifting and
moored stations, transects

Repeat Sections completed,
one inventory per 10 years

Days at sea (NOAA contribution)

.

Base Budget
FY 08 President’s Budget
Program Planning

System % Complete

100% Requirement
Program Adjustment

05/18/07
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As of September 2005, all six
global in situ iImplementation
programs are now linked
iInternationally through WMO/IOC
JCOMM coordination




WAC are OCO’s users?
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on the Summer Conditions in the Northern Hemisphere
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? , A Schematic Diagram of the IOD Influence
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|IOGOOS/CLIVAR Indian Ocean
Observing System (IndOQOS)

Emphasis on ocean,

but will provide surface
met data as well

Mooring Array

Argo floats 3°x 3°
Drifters 5°x 5°

~20 real-time tide

40°E

gauges for IOTWS

Carbon/hydro cruise
— — — High density XBT
— — = Frequently repeated XBT

Enhanced XBT lines to monitor

— [Ndonesian Throughflow, inflow to
western boundary, Java upwelling and
10°S thermocline ridge

(D Regional mooring arrays



Strategy for Indian Ocean
Moored Buoy Array

Research moored Array for African-Asian-Australian

Monsoon Analysis and prediction (RAMA) " Basin scale, tropical upper
o Surface Mooring ® Flux Reference Site = ADCP ocean (500 m) focus.
Eﬂl}H N " 1 " M " 1 " M M 1 " " 1 M M 1 M -
= Arabian Sea, Bay of
20°N - ’ Bengal, Eg. Waveguide,
. . Thermocline ridge (5°-10°S),
10°N - . : subtropical subduction, Java
o . - upwelling.
: "5 "g -” 8 . = Does not sample western
{0°S - o : o oo g boundary currents, ITF,
° 8 ° : coastal zones.
20°S 1 X = Design supported by
" numerical model observing
30°8S

system studies.
40°E 60°E BO°E 100°E 120°E

Designed by the CLIVAR/GOOS Indian Ocean Panel
http://eprints.soton.ac.uk/20357/01/10P_Impl_Plan.pdf



@ International Objectives

e Optimize Cost-effective resource sharing for Shiptime,
Instrumentation

 Enhance Regional Capacity and Training for Socio-economic
Benefits

« Eliminate Gaps and Overlap Redundancies
e Coordinate Joint Implementation

 Ensure Free & Open Access to Data

@
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Challenges: Ship Time
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Requirements:

= > 140 days per year to maintain full array

= Must be available routinely and with
regularity

= Assumes l-year mooring design lifetime

and annual servicing cruises indian Gcean 5 Year Pin
120
o0 e
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*Actual sea days in 2006: involves more than
just mooring work



&ternatlonal Partnerships

% are Central
global system by definition crosses

international boundaries

:;Iul.“!‘hﬂﬁ S

E = :. ‘.I;. :é'i" : g : y .I '
T N
e "_.I . # -.- w’*ﬂuﬂ EE \
.: r -." ﬁ;‘... : "i
2 ot A : L#’Iﬂaﬂ-— ""il i 'l.\.
| = -




230V Years ago the Super-
continent PANGEA EXxisted

Reunite Met/Ocean Institutes
to Increase in-situ Ocean
Observations

Demonstrate Socio-economic
Applications of Ocean Data



PANGEA Promotes the Use of Ocean Observations for

Regional Socio-Economic Benefits Through:

Sharing required resources such as ship time and training between Partners,

Annual and repeatable training workshops conducted in exchange for
annual sea days aboard PANGEA partner’s ships for deployments and
routine maintenance of ocean observations,

In-country practical applications training of ocean data provided to large and
diverse groups of regional participants, rather than a few selected individuals
traveling to a workshop far away,

Establishing New sources of ocean observational data by deploying new
Instruments,




PANGEA Promotes the Use of Ocean Observations for

Regional Socio-Economic Benefits Through:

Developing maritime Nations are invited to effectively contribute to the
Global Earth Observing System of Systems (GEOSS)

Provides opportunities for training of ship crews in the deployment of
moorings and instrumentation and the on-site evaluation of data,

Government Officials responsible for making policy and setting budgets are
Invited to participate in PANGEA workshops,

Customs Officials are invited to PANGEA workshops to learn about the
science, applications and plans for ocean observations in the region.




s Ministry of Earth w



Sagar Kanya Cruise "
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-‘?—*:é'ﬂdf'ﬁeﬁ LW & atmospherlc pressure
~ on central mooring

- = Expect to continue and expand with
Indian (NIO, NIOT, DOD/NCAOR,
etc) and other institutions.






A SCIENTIFIC FRAMEWORK TO ESTABLISH
A Partnership in Climate Research and Measurements
between
Ministry of Earth Sciences
India
and
Climate Program Office
National Oceanic and Atmospheric Administration
United States of America

20 December 2006

Richard D. Rosen, Ph.D. Prof. Antonio J. Busalacchi Sidney Thurston, Ph.D
Senior Advisor for Climate Research Director, Earth System Science Interdisciplinary Center  Office of Climate Observation
Climate Program Office/NOAA University of Maryland Climate Program Office/NOAA

Chair, NOAA Climate Working Group



aloyment Plan with Ministry of Earth..
Sciences for 2008
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20 APEC Ocean Ministers Met in
Kuta Ball

® “Our Coast, Our Ocean... an
Action Plan for Sustainability”
e “Bali Action Plan”

e DKP-NOAA Ministerial Bilateral
Discussions

e NOAA-DKP Letter of Intent
Signed
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ali' Tndonesia PANGEA Workshepr
JUJE, 2006 m—

First Annual Meeting
10GO0S - InaG00S/JCOMM/GEQSS

Use of Ocean Observations

to Enhance Sustainable Development
Training and Capacity Building Workshop for the Eastern Indian Ocean

=30

7-9)une 2006
Kartika Plaza, Denpasar




. Fisheries Applications
e , of Ocean Data
4 * Modeling ana

| Assimilation

e Bandung Institute of
Technology



NGVEmBEr 2006 NOAA Baruna Jaya-l
ATBLEAS, Deploymentsyss

B

Mooring Deployment
Visit or Repair

ADCP

JAMSTEC Mooring
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Education Task Team Overview

Researching options for Indonesians to study in U.S.

Objectives
— Indonesian students studying at U.S. Universities (2008)
— U.S. students studying in Indonesia (2009 or 2010)

NOAA Approach

— NOAA is identifying partners and options

— ldentifying existing options

— Will present findings, options, suggestions at RANET and Education

Capacity Building Workshop in Bali (August 27-31, 2007)

Possible DKP Approach

— ldentify Indonesian University partners to help groom students

— Academic requirements/prerequisites; selecting students; funding

— ldentify an office to coordinate with NOAA and Universities (GRE,
TOEFL, etc)

— Present findings at the workshop in Bali—August 27-31, 2007
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US/Indonesia Moorings on JCOMMOPS WebSite

Drifting Buoys (1278)
AUSTRALL (273

& BRAZIL(Z)

# CANADA[ZD

EURCPE/ESURF MAR (51
FRANCE (19)

GERMANY (5)

MDA 1)

-i=r -igr 14" -1ar 10T =T =7 [ -Aar o ar
July 2007
JB PN (12) ke Moored Buoys (229) B FRANCE(M) ® SOUTH KOREAS) = UMKNCWN (2)
NEUWIZEALAND (3) &  USA(1091) B BR-FR-US(13) B INDIAMZ B UKH)
ORI (5 @ UMKNOWN(E) B CANADACIE B RELAND () B USA0 jcommé ips
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editorrentialiramnrand fleeding and
[ts winds have been measured at a
maximum of 160 mph.

Major gas and oil terminals have been
shut as a precautionary measure,
reports Reuters.

An executive based in Muscat told the
news agency: "It's quite common to
have heavy rains at this time of year in
Oman. But this weather is quite
unusual and they're calling it the worst
in Oman's history."

Oil prices surged in the region
following the reporting of the cyclone
and the closure of the Mina al Fahal oll
terminal.
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SLST rrmrro: ‘capacity building fosters both an
EIELES bservatlons while develeping the
orjo~eaca Jomic applications of the data

2 el ﬁlan Ocean is advancing nicely in the
<°*= dtral and Eastern Regions, the West remains
- *a Cﬁallenge
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