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OUTLINE

APhysical Oceanography o what is it?
AHydrosphere

Aln situ Data Acquisition.

AHistorical Oceanographic Data Storages.
AMajor Findings based on in situ Data
AOperational Forecasting

ALong - Term Changes
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APhysical oceanography is the study ( ! x ) of ¢
physical conditions and physical processes
within the ocean, especially the motions and
physical properties of ocean waters.
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APhysical oceanography is one of several sub -
domains (+ 1 _ * 1)-into which oceanography
IS divided

AOceanography & scientific study of the oceans.

OCeaﬂOgraph§<Physical Oceanography

N Chemical Oceanography
Biological Oceanography

Geological Oceanography

—
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BASIC GOAL OF PHYSICAL
OCEANOGRAPHY

AThe basic goal of oceanography is to obtain a
clear and systematic description of the
oceans, sufficiently quantitative ( 1 - N to |

ermit us to predict their behavior in the
uture with some certainty.

ATo achieve this goal the study of Physical
Oceanography Is divided into sub -
disciplines (v 1 « -- X):"

- Physical properties of sea water
- Air-Sea Interaction (- 41 ! I s ) S

- Ocean motions such as Currents, Water
Mixing, Sea Level Changes, and Waves.
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VIEW OF THE EARTH

North Pole
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OCEAN DIMENSIONS AND
SHAPES

A Proportion water:land Area x10° km?

southern hemisphere 4:1 H Land (149) I Pacific (179)

1 Atlantic (92) M Indian (76)
M Arctic (15)

northern hemisphere 1.5:1

A Pacific & Atlantic + Indian

A Average depth of oceans &
, Horizontal dimensions
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A Oceans very thin relative the 35%
Earth dimension
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TWO APPROACHES IN
PHYSICAL OCEANOGRAPHY

ADescriptive approach: from observation to
regularities ( -+ X ~ )dahd parametrization

ATheoretical approach: implementation of
physical laws to the ocean environment

(- 1 _ -1sTesss el doWaullvitalEnifistipli= ] ¢ {
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OBSERVATIONS: FROM TRADE AND WAR
SHIPS TO OCEANOGRAPHIC SHIPS

Track of H.M.S. Challenger during the British
Challenger Expedition 187201876. After Wust (1964).
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TYPICAL EQUIPMENT FOR
MULTI -BOTTLE CAST

A Nansen water bottles before (1), during (Il), and after
(1) turning

A Niskin bottle, GO bottle
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TYPICAL EQUIPMENT OF
17,5 MEASUREMENTS

A Reversing thermometers

A Salinometers




OCEANOGRAPHIC IN SITU DATA
ACQUISITION

A Research Vessels

A Coastal Stations

A Moorings fi | s
A Autonomous B i ke
systems 7!
. /
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ONDUCTIVITY -

EMPERATURE - EPTH

PROBES

Neil Brown Instrument System
Mark 11l CTD (1980-1990)

Soviet CTD ZOND-BATHOMETER
(1980-1990)
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SEA BIRD CTD +
ROSETTA

A CTD ¢ onductivity - emperature - epth probes

SBE 3plus
temperature
sensor

sensor
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DO sensorintake -~
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CTD CAST FROM R/V METEOR
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Physical Oceanography of the Eastern Mediterranean
Experiment (POEM) Casts Location
(Germany, Greece, Israel, Italy, Turkey (1986-1990)
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Atlantic Climatology Database

= WOCE Pre-WOCE Historical

Potential Temperature at 200 m Depth
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Generalized ocean surface currents
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https://www.youtube.com/wz
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https://www.youtube.com/watch?v=CCmTY0PKGDs

MODERN OCEANOGRAPHIC

OBSERVATIONS

(CURRENT STAGE - 4 1 1 %X} s)s
AObservation from autonomous ( 1 _ * ) Sed and space

platforms.
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DRIFTERS TRAPPED BY SHIKMONA EDDY
SUMMER 2009

Drifters - Lagrangian current
meters.

(Anchored Buoy station - Eulerian
current meters.)
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Argo Floats T Regular diving & Sampling Characteristics

FULL DIVE CYCLE (deep dive) FULL DIVE CYCLE (shallow dive)

2 days 3 days 4 days 5 days 7 days 8 days 9 days 10 days

Surface (8h) - Argos transmission Surface (6h) - Argos transmission

Drift at 350 m (4.1 days) Drift at 360 m (4.5 days)

. scent (2h)
Descent (2h) TS

700 m

Ascent (7h)
T/S

Descent (5h)
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ARGENTINA (1)
AUSTRALIA (361)

* BRAZIL(3)
* CANADA (87)

CHINA (105)

National contribu
Latest location of operatior

* EUROPE (94)

FINLAND (3)
FRANCE (277)

*  GERMANY (142)

GREECE (2)

* INDIA (12
INDONES
IRELAND

. o}
T 45°N

o ITALY(35)
e GREEGE(8)
o GERMANY(1)
® FRANGE(11)
o EURO(8)

¢ SPAIN(7)

Expected result:

Short term and
Long term

Ocean forecasts.
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GLIDERS FOR OCEAN
OBSERVATORIES




Observations of ,
CTD 1 Conductivity, Temperature, Depth

Chemical measurements from a boat
are still more accurate e coiy
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GENERAL FEATURES

A Depth coverage: 30-700 meters.
A Horizontal coverage: 20-25 Km per day.

A Endurance: up to 2 months.

A Rechargeable Lithium batteries.

A Deployable from small boats (< 7 m).
A Interchangeable Science payload.

A Real-time data via iridium satellite Com.



THE ISRAELI SCIENCE
PAYLOAD SETUP

A SeaBird GPCTD & Conductivity (Salinity), Temperature &
Depth (pressure)

A SeaBird Dissolved Oxygen.
AWetlabs Triplet . Chlorophyll, Scattering, CDOM.
A Alseamar MiniFluo UV & Hydrocarbons.



