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2. Observing and Forecasting
methods in Physical Oceanography

Sarantis Sofianos
Dept. of Physics, University of Athens

a. Basic observational platforms

b. Oceanographic instrumentation
* Hydrography
* Dynamic parameters

¢. Ocean Modeling
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Ship + B uoy Do ta 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)
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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)

e Multi-instruments/multi-platforms
* Emphasis on the observing methodologies/strategies

*  (Combinations



Platforms (how do we observe

Instruments (what do we

the ocean?)

A

observe in the ocean?)

AN

Investigating a scientific question in the ocean:

_ Platforms/instruments

(] Platforms

>

Hydrography

Dynamical
observations

-

*Research vessels (R/V)
*Ships of opportunity (SOOP)
*Moorings

*Lagrangian instruments
*Satellites

CTD
Nansen kot Niskin bottles

*Thermosalinograph
* Satelite SST (and SSS)

*Current meters

* Pressure gauges - Wave measurements
*Lagrangian instruments

*Altimetry
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Ocean Observation Buoy
(sleeping)

Ocean Observation Buoy
(measuring)
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Underwater Winch.
(Mooring Type)

TAQ/TRITONTemperature and Dynamic Height
TAO/ PMEL/ NOAA

DART Mooring System

; GOES
Satellite

Optional Sensors

- Wind

- Barometric Pressure

- Seasurface Temp &
Conductivity

« Alr Temperature/

Relative Humidity

GOES Antenna
(2 each)

GPS Antenna
(2 each)

RF Antenna

RF Modem

Master Control Unit

2.5 m Disk Buoy |
| 42 ton displacement |
L |
e
Transducers _ J_
(2 each)
1" Chain 3.5 m)
Acoustic Swivel
3 Telemetry 1" Nylon
Glass Ball
Flotation 78" Nylon
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Drifting instruments
(the Lagrangian approach)
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Remote Sensing
(Satellites)

SST
Altimetry

Ocean color

Wind
Rain §\§ e Sa
SSS
Turbidity
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Platforms *R/Vs
*SOOPs
*Moorings
*Lagrangian
 Satellite
How can we define the proper platform(s) for our experiment: =

ﬁ Scientific question

L> Area/process of interest

1200 —

l;‘> Spatial/temporal coverage required
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800+

I':> Resources/Expertise
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I. HYDROGRAPHY

Conductivity, Temperature and Depth

Shown with
optional cage,
SBE 5P pump,
& SBE 43 DO
sensor

exhaust
.
po \

Pump _—~
inlet port

SBE 43 DO

L/
Conductivity - O
cell guard
(covering
temperature &
conductivity

SEnsors) O

Intake
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Sampling/Processing
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density, sigma-theta [kg/m*3] 29 L
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PFS109.DAT:

oxygen saturation

End of Data
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*Remove spikes
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*Subsample

*Smooth

*Archive Data/Headers/Bottles

*Plot

Pressure range: 3 - 821 db

Temperature range: 21.559 - 28,0302 °C
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Sigma thet range: 26205 - 28.6300 kg/m’
0 range: 76.6908 - 174.6427 pmol/k

100+ 1
200 1
200 1
400 Salinity 1
5001 1

800 1

900
40 105
PSU

500 1

900
70 80 90 100 110 120 130 140 150 160 170 180

wmallica

qdo@ pue aamerddwd g ‘Ajanonpuo))



30f : 5
: -
13.78 13.76 13.74 13.72 13.7 13.68 13.66 13.64 13.62 O
N [ .
17 18.5 20 21.5 23 24.5 26 27.5 29 30.5 32 33.5 35 20 <
pud o
15 —— . i N | ) { L 4 \»
35.5 36 36.5 37 37.5 38 385 39 39.5 40 40.5 41
S (PSU) ' i
Analyzing <

b

Salinity (PSU)

13.78 13.76 13.74 13.72 13.7 13.68 13.66 13.64 13.62

B | [ [ s

359 363 36.7 371 375 379 383 38.7 39.1 39.5 39.9 403 40

85 86 87 88 89 90 91 9
0

18 16

q1do(g pue ainjerad

13.78 13.76 13.74 13.72 13.7 13.68 13.66 13.64 13.62

[T [ [

| | | | _ 10.04 21.28 32.53 43.77 55.02 66.26 77.51 88.75 100 111.24122.49133.73144.98156.22167.47178.72

68 80 92 104 116 128 140 13




Nansen and Niskin
Bottles

Calibration (T, S, O,)




TSG observations since 2001

. ® NOAA Flaat
60°'N @=F @ us sooP
SeaKeepers
® non-US SOOP and
research vessels

Thermosalinograph
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Radiometers that operate in the
infrared are used to measure sea
surface temperature. Their

Satellite SST (and SSS)  resolution has steadily increased
over the years; the AVHRR
(Advanced Very High Resolution
Radiometer) has a resolution that
comes close to 0.1°C.

Olv2 Sea Surface Temperature(*C)
October 1-29, 2008
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Sea Level (mm)
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Antenna ////§ Float

Ocean

5 surface \
5 Ocean Float
S I surface \, Antenna
GPS processor

Sea Surface Temperature Probe
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Altimetry

Sea Surface Height Anomaly Jason-1 and Jason-2 Measurements from 07 Feb 2013 to 17-Feb-2013
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Numerical models
and
Ocean forecast
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Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle

Changes in
‘Solar Inputs

Clouds ~
Atmosphere

Coupled models 0, i I

H,0, CO,, CH, N,0, 0, etc. i B
Aerosols Atmosphere-Biosphere

and i
Climate prediction i
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_Land Surface

Changes in the Cryosphe
Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes in the Ocean:

Changes in/on the Land Surface:
Circulation, Sea Level, Biogeochemistry

Orography, Land Use, Vegetation, Ecosystems
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