Oceans

An Ocean Briefing



Purpose of Discussion

To complement the study of geophysical properties
of the oceans with considerations of the importance
of information about the properties to society, the
tools used to gather that information and how
decisions are made using that information.



About the Ocean

Half of Americans live and work within 50 miles of
the coast

Coastal areas are only 11 percent of our land

An acre of coastal waters or wetlands can
produce more food than the best farm land

Commercial and recreational fisheries support
more than 1.3 million jobs, and add more than $20
billion to the economy

80 % of ocean pollution comes from the land
Coastal tourism provides 28 million jobs



Functions of Oceans

Climate Regulator

Resources and Products

— fish and shellfish, marine mammals, and seaweeds

— petroleum, sand and gravel, sulfur, hot brines,
manganese nodules, and polymetallic sulfides

— include water and unconventional energy resources
Waste Reception and Recycling
Recreation and Tourism
Transportation
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Study Topics

Currents & Upwelling
Winds

Waves

Stratification

Sea Level Rise

Ice Cover

Ocean Climate Oscillations
Sea Floor

Climate Change



Research Tools

Research Vessels
Laboratories and Equipment
Satellite Remote Sensing
Computers

People

Partners

Money



Getting the Information



A System of Complementary Networks. [

Initial Design. It will Evolve.
Now ~50% complete.

Sea Surface Temperature, Sea
1 Surface Height, Surface Vector

Wind, and Ocean Color from
Space

Tide Gauge Network A
3°x3° Argo Profiling Float Array L
5°x5° Surface Drifting Buoy Array -

Moored Buoy O Existing
Ocean Reference Station o Existing
High Resolution XBT and Flux Line Existing
Frequently Repeated XBT Line mm EXisting

Planned
Planned
Planned
Planned

Carbon Inventory & Deep Ocean Line Global Survey @ 10 years




Volunteer Observing Ship SST March 2004

80°N

40°%

80°3

50°E 150°E 110°W 10°W

Ship SST Observations mar 2004



Research at Sea

ALBATROSS IV



Profiling Autonomous Floats

These are
oceanic analogs
to radiosondes

used in operational
meteorology



Argo Status - November 2004




Infrastructure - Labs

Auke Bay Sandy Hook
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NOAA GOES
Polar Orbiting Satellites

Geostationary Satellites

Gilmore Creek,
Alaska

™\ _Wallops
| island,
/ Virginia

Subsatellite

Y’c) 28.8°
Earth Rotation

Orbit Path CS’ Per Orbit

Orbit Plane
Rotates Eastward
1° Per Day




IR Color Scale



Coccolithophore Blooms -- Bering Sea & Celtic Sea (SeaWIiFS
True Color)




Enhanced Grey Scale



Alrcraft

 Airborne remote sensing
—Lidar
—Radar
—Photo
—QObs.

o Platforms of Opportunity
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Distribution of ACARS Data
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Ocean Currents

Will ocean currents change?



Surface Currents

Use of Information

 Fate of eggs and larvae

 Shipping routes, power needed, timing
 Heat transport for meteorology
 Disaster analysis - to find time and place
e Siting of energy generators

Tools
Buoys, ships, satellite vis & IR imagery
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Circulation of the Deep Ocean

Use of Information

« Heat transport and storage for climatology
e Pollution turn over

* Indicator/mechanism for glaciation

Tools
Current meters, buoys



Winds

Use of Information

o Siting of offshore windmills
Where and when to dig for clams
Routes for shipping

Iron fertilization of ocean regions
Sailing and other boating

Tools

Buoys, ships, platforms, obs., doppler radar,
satellites, airsondes



Ocean >Surface Wind by Quik>CAT
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Waves

Use of Information
e Interaction of wind and currents

e Strength of ships

e Strength of structures: e.qg., oil rigs, piers
 Routing of ships

e Coastal erosion

e Rogue waves (up to 35m)

Tools



Stratification

Use of Information
 Predator/prey models

 Tuna fishing with purse seines
 Reduced primary production

« Energy generation

« Thermohaline forcing

Tools
XBTs, STDs, sonar, satellite chlorophyll, UORs



Sea Level

Use of Information

Tools



TOPEX Altimeter - Tide Gauge Calibration
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Predicted Global Sea Level Rise: 1990 to 2100 for
SRES Scenarios (IPCC 2001)

- 0.88 m

0.09 m



mm year'2 times 10

Sea Level Acceleration as Function of Tide
Gauge Record Length
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Ice

Use of Information

Tools



Climate Cycles

Use of Information
sInter glacial: repopulation varies, perspective

Decadal: NPO NAO; ecosystem & climate
switchovers

*ENSO; ecosystem & climate switchovers, SL
heights. Species flourish, or get scarce.

Tools
Atmos. pressure indices, ecosystem changes



El Nino
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NOAA Current S5T Anomalies (C), 5/5/ 1998
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« ENSO makes weather vary in much of the world
« Every 3to 10 years; in recent years more frequently
* Will ENSO change with global warming?




GTS DBCP Surface Reports Sept 04

Gold — SST, Blue — SST & SLP; black center - mooring



Apparent Oceanwide Synchrony
In Pacific Basin Sardines

Historical catches in the sardine fisheries of Japan, California and Peru-Chile have exhibited parallel
patterns, possibly in response to global-scale changes in climate (modified from Kawasaki, 1992).
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Decadal Scale Thermal Changes
affect Marine Resources
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Satellite Altimeter Sea Level Trends 1993-2004



The Ocean Floor

Use of Information
Mapping and charting
*Wrecks

*Habitats

*Cables

Oll, Gas, Minerals

Tools
Sonars: vertical; sidescan; multibeam

Lidar, grabs, cores, video, RPVs, subs



Multibeam Sonar

Used to map
deep-water
fishing banks in
the Southern
California Bight
from the support
vessel Velero IV.
A high-resolution
multibeam map
of Osborn Bank,
with fifty-meter
contour intervals
Is an example of
a product.
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Global Warming



Global Warming

Use of Information

« Sea lLevel Rise - up to a meter over a century

« Temp rise of a few deg. C/Nights/winter by 2200
 Problems for ice & shore-dependent species

« Benefits for shipping and heating

 For ecosystems, species mixes and locations should
change. Productivity depends on stratification.

« Effects should be greater where migration is less easy.
Tools

o Satellite Temp., obs., ice & snow cover, timings






Sustainable Fisheries



Fisheries Production

(capture)
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Viethods
researc
Conduct assessments

Other support staff
(secretarial, admin.)

Preprocessing of data

Data entry, auditing/database management

Processing of biological samples
(age, growth, maturity, etc.)
/ Fishery-independent surveys
/ Observer programs for bycatch, discards, etc. \

/ Fishery-dependent data collection (catch, effort, landings, biological sampling) \

Schematic showing relative staffing requirements in support of providing
scientific advice for fisheries management. Staff requirements for stock assessment
modeling represent just the tip of the iceberg.



Observational Needs

 Improved temporal, spatial, and spectral resolution at
all scales

 Obtaining observations of
new environmental elements

e Sustained data quality and
timeliness




How Much is Enough?

Initial levels of investment in information establish a baseline; intermediate levels of information
produce substantial gains, final levels of investment may have diminishing returns on short-
term recommendations, but can substantially affect long-term recommendations.



UN Atlas of the Oceans



http:/www.OceansArt.US




