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Mission & Objectives
 World Climate Research Programme supports climate-

related decision making and planning adaptation to
climate change by developing science required to
improve

(1) climate predictions and
(2) our understanding of human influence on climate

“for use in an increasing range of practical applications of
direct relevance, benefit and value to society” (WCRP
Strategic Framework 2005-2015).



Conference Objective

Strengthen and enhance the international
framework under GCOS, GOOS, WCRP, IGBP
and supporting regional and national frameworks
for sustained world ocean observing and
information systems supporting the needs of
society about ocean weather, climate,
ecosystems, carbon and chemistry

“Ocean Information for society:

  sustaining the benefits, realizing the potential”





OceanObs ‘99
Objective of OceanObs ’99 was to review
• scientific climate program priorities, and existing and planned

operational efforts that address the priorities of GOOS and GCOS.
Specifically, to:

(i)  Build consensus on the blend of methods and their uses and value;

(ii) Build an appreciation for how each component contributes and how the
system considered as a single entity works;

(iii) Document the techniques, the investment in particular elements, and the
way data are used for research and routine applications; and

(iv) Build the foundations for a new era in oceanography, one where research
and operational systems are mutually supportive and beneficial, and
one where the rapid and wide distribution of information (data, methods
and products) is accepted as the preferred modus operandi.

• A new paradigm for oceanography.
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A Global Framework for Climate Services



WCC-3 Statement
Called for major strengthening of the essential elements of a global
framework for climate services:

• The Global Climate Observing System and all its
components and associated activities; and provision of free and
unrestricted exchange and access to climate data;
• The World Climate Research Programme, underpinned
by adequate computing resources and increased interaction with
other global climate relevant research initiatives.
• Climate services information systems taking advantage
of enhanced existing national and international climate service
arrangements in the delivery of products, including sector-oriented
information to support adaptation activities;
• Climate user interface mechanisms focussed on building
linkages and integrating information, at all levels, between the
providers and users of climate services; and
• Efficient and enduring capacity building through
education, training, and strengthened outreach and communication.



DRAFT Conference Declaration
VISION
• Routine and sustained provision of global

information regarding the  marine
environment sufficient to meet society’s
decision-making needs  for useful forecasts
of marine variability (including physical,
biogeochemical, ecosystems and living
marine resources), of seasonal to decadal
climate variability, sustainable management
of living marine resources, and for
assessment of longer term trends



• Global Perspective

• Seasonal to Decadal Climate Prediction

• Forecasting of Marine Variability

• Sustainable Management

• Longer Term Trends



Global Perspective



Oct 1999

May 2008

cf. McPhaden et al., 2009



cf Xue et al., 2009



cf Freeland et al., 2009





Proposed XBTs
at Ocean Obs’99

XBTs
transmitted
in 2008 cf Goni et al.,

2009



cf Merrifield et
al., 2009



cf Send et al., 2009





cf Worley et al., Snowden et al., 2009



Yu and Weller, 2007

cf Cronin et al, 2009



Surface
Carbon
Observation:
Shipboard

Time Series Stations

cf Monteiro et al., 2009



Takahashi et al., 2009

cf Cronin et al., 2009



Ocean Analyses

cf Stammer
et al., 2009



Estimates of local thermosteric (top) and
halosteric (bottom) SSH trends 1992-2001

ECMWF
SODA

GECCO

SODA
ECMWF GECCO

SODA ECMWF
GECCO

ECMWF

cf Stammer et al., 2009



cf Stammer et al., 2009



cf Gruber et al., 2009



cf Gruber et al., 2009



Riser and Johnson, 2008
cf Gruber et al., 2009

23S, 121W



Particulate Organic Carbon and Particle Flux
from Carbon Explorer Floats

cf Claustre et al., 2009



  KERGUELEN

density

Elephant seal profiles with a CTD-
Fluorescence sensor between
Kerguelen Island to Antarctica in
January 2009

cf Charrassin et al., 2009





Weighted average CHL MERIS/SeaWifs/MODIS GSM Monthly merged CHL MERIS/MODIS/SeaWifs

GSM % errors at the pixel level

CHL

Match-up analyses (OBPG/NOMAD/BOUSSOLE) &
product inter-comparison show:

• Error statistics of the merged data are in general
better than data from the tree individual sensors

• The normalized water-leaving radiance at 490 nm is
by far the most homogeneous product among the 3
sensors

• GlobColour GSM01 merging algorithm shows to be
quite robust over coastal waters

AV CHL GSM CHL



Gravity Recovery &Gravity Recovery &
Climate ExperimentClimate Experiment

500 km orbit500 km orbit

220 km separation220 km separation

Distance accuracy Distance accuracy ±±0.001 mm0.001 mm



Greenland Mass Change from GRACE and ICESat

ICESat dM/dt Oct03-Nov07 (Zwally et al.)GRACE dM/dt Apr03-Apr07

ICESat Trend:
Oct03-Nov07:  -137 Gt/yr

GRACE mascon Trend:
Sep03-Oct07:  -161±10 Gt/yr



CF Shum et
al., 2009

Mean Dynamic
Topography:

GRACE gravity
plus Altimetry

Drifter based
technique of
Maximenko et
al,.2009



cf Lagerloef et al., 2009



Seasonal to Decadal Climate Prediction



Seasonal Reforecasts
(months 2-4) of El Niño with a
comprehensive coupled model

observations

predictions

Palmer, 2009
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WCC-3, Geneva, 31 Aug-4 Sep
2009

Seasonal
prediction

of epidemic
malaria in
Southern

Africa
(Thomson et
al, Nature,

2005)
Dhmhthr

Palmer, 2009



14-Year Sea Level Trends

cf Nerem et al., 2009



SSH 32-34N altimeter      RW Model                  PDO

cf Scott et al, 2009



(60-10W, 40-60N) -  (30W-10E, 10-40S)

cf Hurrell et al, 2009



cf Hurrell et al,
2009



Global Number of Temperature Observations per
Month as a Function of Depth

cf Hurrell et al, 2009



Forecasting of Marine Variability



cf Malone et al., 2009



Functional Components of GODAEThe Functional components of GODAE
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GODAE “common” shared by all partners (includes the knowledge base accumulated 

through joint development, intercomparison experiments and collaborations)

cf Le Traon et al., 2009



GODAE Products

cf Blanc et al., 2009
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Blanc et al., 2009



Hurricane Katrina: TCHP

cf Goni et al., 2009



Surface Water Ocean Topography Mission

cf Fu et al., 2009



CALCOFI Station Plan

Koslow et al.,
2009



Brinton and
Townsend2003

cf Koslow et al.,
2009



Glider Transects (0-1000m) 9/05-4/09

cf Testor et al., 2009



Sustainable Management



Tagging of Pacific Pelagic (TOPP) a field
program of the Census of Marine Life

cf Costa et al.,
2009



Cipollini et al., 2009



CHL

TSM

SST

Algal bloom in the North Sea

Water Quality Products to local monitoring authorities in Germany



Beegle-Krause et al., 2009



Conkright
et al.,
2009



Chesapeake Bay Forecast System:
A Regional Earth System Model

Objective: Develop a fully
integrated model of the Chesapeake
Bay and its air and watershed

Purpose:
 Near-Real Time Applications:

Nowcasting and forecasting of the
Bay circulation, ecosystem,
pathogens, harmful algal blooms,
waves and inundation.

 Climate Projections: Estimating
effect of climate change, between
now and 2050, on the health of the
Bay and its watershed.

Provide a decision making
tool for users

Murtugudde, 2009





Working with the users

 “Pilot Applications of the Chesapeake Bay Forecast System:  Forecasting
Future Drinking Water in an Urbanizing Warmer World”
 Opportunity to forecast how changes in climate can influence the transport of

nutrients, metals and Pathogens, and serve as a resource for water quality
managers and decision makers

 A habitat suitability forecasting model for Chesapeake Bay’s striped bass
population
 Produce and validate a forecast model of striped bass recruitment using output

from the CBFS
 Pilot User Collaboration for Harmful Algae Forecasts in MD Chesapeake

Bay
 The objectives of this study are to assess the skill of the Chesapeake Bay

Forecast system, CBFS, model in regards to harmful algae blooms, HABs, and to
refine the habitat suitability model for Karlodinium associated with cryptophyte
abundance.

 Chesapeake Community Modeling Program proposal for CBFS
applications
 The CCMP proposes to work in coordination with various Chesapeake Bay

watershed groups and River Keepers to determine how they can best benefit
from output from the CBFS and similar environmental models. We feel that
organizations such as these could be major users of modeled data.



An End-to-End Early Warning System: Can we provide
reliable early warning? Some need just two week
advanced warning to save lives.

Murtugudde, 2009



Longer Term Trends



cf Nerem et al, 2009



Global Ocean Heat Content

   Levitus et al., 2009

cf Conkright et al., 2009



Arctic Sea Ice Extent

cf Breivik et al, 2009



Proposed Ice Shelf Sampling

cf Rintoul et al., 2009



Evolution of the Atlantic meridional
overturning circulation (AMOC) at 30°N

cf Cunningham et al., 2009



AMOC Measurement Programs

cf Cunningham et al., 2009



cf Feely et al, 2009



Potential ocean acidification monitoring sites

Feely et al.,
2009



Summary
• Much of the vision of OceanObs ’99 has been

realized
• Real-time global ocean coverage, cultural shift
• Enabled nascent marine core service activities
• Initial broadening in scope of observing system
• Deficiencies of our understanding at high

latitudes
• Long way to go for Marine Forecasting -

Sustainable Management in the larger sense



Challenges
• Sustaining today’s global observations
• Initiating marine core services, ocean component of

climate services
• Linking/bridging blue+brown water

– SLR example
• Expanding the observational suite up from and

beyond phys ocn with biogeochemistry
• Ocean carbon cycle, impact of acidification on

marine life
• Increased emphasis of ocean obs in climate

prediction
– Decadal prediction

• Greater engagement with end users



Grazie a tutti


