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OUTLINE

ÅPhysical Oceanography ðwhat is it?

ÅHydrosphere

ÅIn situ Data Acquisition.

ÅHistorical Oceanographic Data Storages. 

ÅMajor Findings based on in situ Data

ÅOperational Forecasting

ÅLong - Term Changes
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ÅPhysical oceanography is the study ( ˡˣˬ˧˪) of 

physical conditions and physical processes 

within the ocean, especially the motions and 

physical properties of ocean waters. 
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ÅPhysical oceanography is one of several sub -

domains ( ˸˸-˫˧ˬˣ˥˸) into which oceanography

is divided

ÅOceanography ðscientific study of the oceans.

Oceanography
Physical Oceanography

Chemical Oceanography

Biological Oceanography
Geological Oceanography
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BASIC GOAL OF PHYSICAL 
OCEANOGRAPHY

ÅThe basic goal of oceanography is to obtain a 
clear and systematic description of the 
oceans, sufficiently quantitative ( ˧˸ˣˬ˩) to 
permit us to predict their behavior in the 
future with some certainty.

ÅTo achieve this goal the study of Physical 
Oceanography is divided into sub -
disciplines ( ˸˸-˫˧˞˷ˣˮ): 

- Physical properties of sea water

- Air -Sea Interaction (˸˧ˡˡˢ ˢ˰˲˷ˢ)

- Ocean motions such as Currents, Water 
Mixing, Sea Level Changes, and Waves. 



10/6/2021

Isaac 

Gertm

an

VIEW OF THE EARTH
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OCEAN DIMENSIONS AND 
SHAPES

ÅProportion water:land

southern hemisphere  4:1

northern hemisphere 1.5:1

ÅPacific å Atlantic + Indian

ÅAverage depth of oceans å 

4000 m , Horizontal dimensions 

(˸ˣ˧˵˲ˣ˞ ˸ˣˡ˧ˬ)

5000-15000 km

ÅOceans very thin relative the 

Earth dimension 

  ˶ˣˡ˩ ˪˷ ˪ˡˣˠ˪ ˳˶˞ˢ ˶ˣˡ˩ ˸˞ ˳˟˵ˮ ˫˞

 ˫˧˯ˣˮ˞˧˵ˣ˞ˢ ˸˟˩˷ ˪˷ ˧˟ˣ˰ ˪ˠ˶

 ˶˧˧ˮ ˱ˡ ˧˟ˣ˰˩ ˢ˧ˢ˸
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TWO APPROACHES IN 
PHYSICAL OCEANOGRAPHY 

ÅDescriptive approach: from observation to 

regularities ( ˸ˣ˶˧ˡ˯) and parametrization

ÅTheoretical approach: implementation of 

physical laws to the ocean environment

(˸˧ˬ˧ ˢ˟˧˟˯˪ ˫˧˧˪˞˵˧ˤ˧˲ ˫˧˵ˣ˥ ˸˰ˬ˦ˢ)
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OBSERVATIONS: FROM TRADE AND WAR 
SHIPS TO OCEANOGRAPHIC SHIPS

Track of H.M.S. Challenger during the British 

Challenger Expedition 1872ð1876. After Wust (1964).



TYPICAL EQUIPMENT FOR 
MULTI -BOTTLE CAST

ÅNansen water bottles before (I), during (II), and after 

(III) turning

ÅNiskin bottle, GO bottle
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TYPICAL EQUIPMENT OF 
T,S MEASUREMENTS

ÅReversing thermometers

ÅSalinometers
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OCEANOGRAPHIC IN SITU DATA 
ACQUISITION

ÅResearch Vessels

ÅCoastal Stations

ÅMoorings                         

ÅAutonomous 

systems

10/6/2021 12



CTD 
CONDUCTIVITY -TEMPERATURE -DEPTH

PROBES
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Neil Brown Instrument System 

Mark III CTD (1980-1990)

Soviet CTD ZOND-BATHOMETER 

(1980-1990)



SEA BIRD CTD + 
ROSETTA

ÅCTD Conductivity -Temperature -Depth probes
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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)(



CLIMATOLOGICAL DESCRIPTION DERIVED FROM HISTORICAL 
COLLECTION OF OCEANOGRAPHIC CASTS IN ATLANTIC 

(LEVITUS , 1990 )
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Generalized ocean surface currents
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https://www.youtube.com/watch?v=CCmTY0PKGDs

https://www.youtube.com/watch?v=CCmTY0PKGDs
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MODERN OCEANOGRAPHIC

OBSERVATIONS
(CURRENT STAGE - ˟˪˷ˢ˧˥˩ˣˮ )s

ÅObservation from autonomous ( ˧ˬˣˮˣ˦ˣ˞) sea and space 

platforms. 



DRIFTERS TRAPPED BY SHIKMONA EDDY
SUMMER 2009
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Drifters - Lagrangian current 

meters.

(Anchored Buoy station - Eulerian 

current meters.)
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Argo FloatsïRegular diving & Sampling Characteristics
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The International Argo Programme

Expected result:

Short term and 
Long term

Ocean forecasts.



GLIDERS FOR OCEAN 
OBSERVATORIES
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SEA GLIDER

10/6/2021

Isaac 

Gertm

an

2

5

Chemical measurements from a boat

are still more accurate

Observations of 

CTD ïConductivity, Temperature, Depth
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GENERAL FEATURES

ÅDepth coverage: 30-700 meters.

ÅHorizontal coverage: 20-25 Km per day.

ÅEndurance: up to 2 months.

ÅRechargeable Lithium batteries.

ÅDeployable from small boats (< 7 m).

ÅInterchangeable Science payload.

ÅReal-time data via iridium satellite Com.



THE ISRAELI SCIENCE 
PAYLOAD SETUP

ÅSeaBird GPCTD ðConductivity (Salinity), Temperature & 

Depth (pressure)

ÅSeaBird Dissolved Oxygen.

ÅWetlabs Triplet ðChlorophyll, Scattering, CDOM.

ÅAlseamar MiniFluo UV ðHydrocarbons.


