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a.  Basic observational platforms 

b.  Oceanographic instrumentation 
•  Hydrography 
•  Dynamic parameters 

c.   Ocean Modeling 
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DEFINING THE PROBLEM: 
	  
•  Observations of the oceanic properties 

are costly and difficult to acquire. 

•  Spatio-temporal coverage is the main 
problem in oceanographic 
observations (compared to other forms 
of error/uncertainty) 

In order to overcome the problem, oceanographic observations aim at: 
 
•  “Cheaper” observing methods (get as much data as possible covering 

large spatial and temporal scales) 

•  Multi-instruments/multi-platforms 

•  Emphasis on the observing methodologies/strategies 

•  Combinations 



Platforms/instruments 

Platforms • Research vessels (R/V) 
• Ships of opportunity (SOOP) 
• Moorings 
• Lagrangian instruments 
• Satellites 

Hydrography • CTD  
• Nansen και Niskin bottles 
• Thermosalinograph 
•  Satelite SST (and SSS) 

Dynamical 
observations 

• Current meters 
•  Pressure gauges - Wave measurements 
• Lagrangian instruments 
• Altimetry 
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Investigating a scientific question in the ocean: 



Research vessels (R/V) 



Research vessels (R/V) 



Ships of opportunity (SOOPs) 



Moorings (the Eulerian approach) 



Drifting instruments 
(the Lagrangian approach) 



SST 

Altimetry 

Ocean color 

Wind 

Rain 

SSS 

Turbidity 

Remote Sensing 
(Satellites) 



How can we define the proper platform(s) for our experiment: 
	  
    Scientific question 
	  
                  Area/process of interest 
	  
                              Spatial/temporal coverage required 
	  
                                            Resources/Expertise 
	  
                                                         Other requirements 
	  
	  
	  
	  

e.g.	  Lagrangian	  vs	  Eulerian	  

Platforms • R/Vs 
• SOOPs  
• Moorings 
• Lagrangian 
•  Satellite 



I. HYDROGRAPHY 
 
Conductivity, Temperature and Depth 





Sampling/Processing 

• Check/remove upcast 

• Remove spikes 

• Subsample 

• Smooth 

• Archive Data/Headers/Bottles 

• Plot 



Analyzing 



Nansen and Niskin 
Bottles 

Calibration (T, S, O2) 

Rosette 



Thermosalinograph 

(TSG) 

TSG observations since 2001 



Radiometers that operate in the 
infrared are used to measure sea 
surface temperature. Their 
resolution has steadily increased 
over the years; the AVHRR 
(Advanced Very High Resolution 
Radiometer) has a resolution that 
comes close to 0.1°C. 

Satellite SST (and SSS) 



Mechanical 
A.D.C.P. 

II. DYNAMICS 
Current meters 



Pressure (tide) gauges   
and wave measurements 



FLOATS 

GLIDERS 

DRIFTERS 
Lagrangian observations 

of water motion 



The ARGO initiative 



The ARGO initiative 



Altimetry 



Many more …. 

Radars 

Satellite sensors 

Microprofilers 



0                         

0                   

0                  

(5.1)                                                                                                    

=⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

=⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

=⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

∂

∂
−=

∂

∂

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

∂

∂

∂

∂
−

∂

∂

∂

∂
=

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
−

∂

∂

∂

∂
=

∂

∂
−⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂
+⎟
⎠

⎞
⎜
⎝

⎛
∂

∂

∂

∂

Z
p

t
Z

ZZ
pv

yZ
pu

xZ
p

t

Z
pS

t
Z

ZZ
pvS

yZ
puS

xZ
pS

t

Z
pT

t
Z

ZZ
pvT

yZ
puT

xZ
pT

t

Z
zg

Z
p

y
z

Z
p

Z
z

y
pg

Z
pfu

Z
pv

t
Z

ZZ
pvv

yZ
puv

xZ
pv

t

x
z

Z
p

Z
z

x
pg

Z
pfv

Z
pu

t
Z

ZZ
pvu

yZ
puu

xZ
pu

t

ρ

(3.5)                                
)(

2
22

        

22
2

222

2
1111

11111

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

Δ

−+Δ
+

Δ

−
−Δ=

=
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−−

Δ

Δ
−=

−+−+

−+−++

x
uuuxc

x
uu

ct

uuuuu
x
tcuu

n
j

n
j

n
j

n
j

n
j

n
j

n
j

n
j

n
j

n
jn

j
n
j

Atmospheric  
Forcing 

Initialization 
Data 

Assimilation 

Numerical models 
and  

Ocean forecast 



Coupled models 
and  

Climate prediction 


