Why We Care About Marine
Meteorology
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An Introduction to Marine Meteorology
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An Introduction to Marine Meteorology

If only it were this simple!
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How Does Ocean Differ from Land?

Homogeneity
Moisture source
Surface friction
Diurnal cycles
Harshness
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What to Measure
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What to Measure

* Meteorology &
+ Wind direction 1

and speed
» Air temperature
* Humidity
* Pressure
« Rainfall

- Radiation
= SW, LW, PAR
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What to Measure

- Sea temperature {7 .-
- Salinity

Hull

» Navigation

- Latitude and longitude
Course over ground
Speed over ground
Speed relative to water
Heading IR
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Who Uses the Data”?
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Who Uses the Data?

« Shipboard personnel
* Vessel operations

« Ocean deployments (buoys, CTDs, towed instruments,
autonomous platforms)

« Science during cruise
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Who Uses the Data?

« Shipboard personnel
* Vessel operations

« Ocean deployments (buoys, CTDs, towed instruments,
autonomous platforms)

« Science during cruise

« Secondary users (not on cruise)
« Ocean and atmosphere modelers, including National Met Services
- Satellite and other remote measurement communities
- Air-sea interaction researchers

« Product developers (climate atlases, gridded fields)
* Instrument developers
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Satellite Calibration and Algorithm Development
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Ocean Model Evaluation

Sea Temperature and Salinity
Time Series
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Real-Time Forecast Validation
Da QC _
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How to Measure

Know what you want to measure . . . parameter(s).

Know the temporal and spatial scales.

Know the sensor characteristics.
- Accuracy, precision, range, . ..

Know the data acquisition system.

Know the environment you will be working in.
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End
Lesson 1
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Time Scales
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Fig. 1.15 Typcal time and space orders-of-magnitude for micro and mesoscales. (After Orlanski, 1975.)
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Sampling Rates

The Nyquist-Shannon sampling theorem in general states
a signal can be reconstructed from its samples if the
sampling frequency is greater than twice the highest
frequency of the signal (also known as the Nyquist
frequency).

Oversampling is often preferred as it can
- aid in anti-aliasing,
* be used to increase resolution when using A/D
convertors, and
* help reduce uncorrelated noise when averaging multiple
samples.
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Accuracy/Precision Targets

Table 1: Accuracy, precision and random error targets for SAMOS.

Accuracy of Mean Data

Parameter (bias) Precision
Latitude and Longitude 0.001° 0.001°
Heading 2° 0.1°
Course over Ground 2° 0.1°
Speed over Ground Larger of 2% or 0.2 m/s 0.1 m/s
Speed over Water Larger of 2% or 0.2 m/s 0.1 m/s
Wind Direction 3® 1°
Wind Speed Larger of 2% or 0.2 m/s 0.1 m/s
Atmospheric Pressure 0.1 hPa (mb) 0.01 hPa (mb)
Air Temperature 0.2°C 0.05°C
Dewpoint Temperature 0.2°C 0.1°C
Wet-Bulb Temperature 0.2°C 0.1°C
Relative Humidity 2% 0.5 %
Specific Humidity 0.3 gkg 0.1 gkg
Precipitation ~0.4 mm/day 0.25 mm
Radiation (SW in, LW in) 5 W/m? 1 Wim?
Ocean Surface:

Sea Temperature 0.1°C 0.05°C

Salinity 0.1 psu 0.05 psu

Manufacturer Accuracy

+/- 5°

+/- .3 m/s

+/- .3 hPa (Analog)
+/- .17°C (Analog)

+/- .1 hPa (Digital)
+/- .12°C (Digital)

+/- 2% (0-90%) +/- 3% (90-100%)

SAMOS
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Accuracy/Precision

Reference value
'y

Probability Accuracy
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Precipitation/Clouds
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Satellite
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Temperature

DYHNANMO_ 2011 (Z011-11-09, DOY313). PSD/YSCS air temperature
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Sea Temperature
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Sea Temperature

DYNAMO_2011 (2011-10-15, DOY288). PSD/SCS sea surface temperature
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Radiation
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DYNAMO_2011 (2011-10-10, DOY283). PSD/SCS solar flux
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Sensor Siting and Exposure

Presented by Marc Castells
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Introduction

- Location of the sensors is the most critical aspect for
accurate measurement of meteorological variables.

« The difficulties of making these measurements aboard a ship
include:

- alteration of airflow by the vessel structure prior to air reaching the
sensor (known as flow distortion);

« exposure of the sensor to sea spray, salt contamination, and
vessel exhaust;

- vessel motion influencing collected data; and
* maintaining hard to reach instruments while underway.
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Sensor Siting Locations
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Air Temperature Sensor

« Mounted as far forward as
possible to avoid heat
contamination from the ship.

« Having duplicate sensors to
port and starboard provides
better data recovery.

« Sensor should be shielded
and ventilated.

« Must avoid sea spray being
drawn into the air inlet.
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Humidity
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Humidity Sensor

* Not affected much by wind and temperature
distortion of the ship.

- However, air temperature surrounding == l
humidity sensor must be recorded, and the ~ |
two measurements are usually made in the -
same package.

« Therefore, the more stringent exposure =
requirements of the temperature sensor
ensure that the humidity sensor is also well
exposed.
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Wind speed/direction




Wind Speed and Direction Sensor

Should have no obstruction upwind. *

A single speed/direction sensor can be mounted on a
forward-facing arm from a foremast or high on the
mainmast.

With only one set of instruments, there will always be a ‘ |
sector astern over which the relative wind will be in error.

If two wind sets are available, it is good practice to &
mount one on each side of the ship and give preference |
to whichever has the best exposure to the relative wind. 1
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Flow Distortion
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Forwemast and Mainmast
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Radiation
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Radiation Sensor

- Upward-facing radiometers need an all-
round, horizon-to-horizon view with minimal
obstruction by parts of the ship, which will &
cast shadows on the pyranometer and be a
source of thermal radiation for the
pyrgeometer.

» Possible locations are the top of the
mainmast or foremast, providing they are
accessible at sea under moderate weather
conditions so that the domes can by cleaned
periodically and the desiccant replaced.
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Rainfall
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Rainfall Sensor

* Accurate measurements of rainfall on ships
has a strong dependence on location of the

instruments, with the foremast being the best
location. -

* Funnel gauges should not be mounted in a
location of strong updrafts, such as on a rail
just above the side of the ship or above the
wheelhouse, where they will lose catch.

» Rain gauges located on the aft part of the

ship may overestimate by catching water that
has accumulated on the superstructure.
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Takeaways

« Sensor location and exposure will be a compromise between the
scientifically “best” location for the sensor and the operational
realities on board a vessel.

- ldeally, sensors should be exposed to the air before it flows over
the bulk of the vessel's decks and super structure, i.e. forward on
the ship, ahead of the engine and air-conditioner exhausts,
preferably high on a forward mast, high enough to be above spray
when the ship pitches in heavy seas.

» Deploying redundant sensors can allow the selection of data from
the sensor that is best exposed to the vessel-relative wind flow.
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Instrument Location Examples

Thanks to operators for providing images!
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Questions?
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Invitation to Examine Your Vessel

« We invite each operator to examine the
location of the Met and sea water
measurement systems on their vessel.

~+ Please consider the exposure of each
i — S instrument discussed in this short

P &
SPARE PARTS STORAGE

______________________________________________________________________________________________________________________ course. Is it in the best possible

FRAMES 123 120 118 0 108 00 B3 80 WA BD TS 70 8 B0 33 M) 43 40 3 30 230 3 10 5 FRAMES

OUTBOARD PROFILE STAREOARD location?

« Please contact either of the facilitators

= or send a message to
samos@coaps.fsu.edu to get
Ry nvr: i " recommendations for your vessel.
— S i

L looool | ~oleo ::;‘bo = ;%’5’*; :o moo” ::oo FATKOR
VEE B e ofedee e s | mee ¢ Digital imagery and schematics are
R W= N = e s D essential to make these determinations

= S for someone not on the vessel.
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Wrap-Up

« Thank you for participating!

- Please take a moment to provide feedback on the course at
http://www.surveymonkey.com/s/SH3RBQR

« Course content and presentations will be available at

http://samos.coaps.fsu.edu/html/mt shortcourses/http://samos.coaps
fsu.edu/html/mt shortcourses/shortcourse Inmartech2014.http://s
amos.coaps.fsu.edu/html/mt shortcourses/shortcourse Inmartech
2014 .php

« Questions can be sent to
Shawn Smith: smith@coaps.fsu.edu
Daniel Wolfe: Daniel.Wolfe@noaa.qgov
Jeremy Rolph: rolph@coaps.fsu.edu
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Data Adjustments:
Pressure and True Wind

Presented by Marc Castells
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Introduction to True Wind
True Wind Apparent Wind

The wind relative to the ground.

The wind relative to the ship.

What a wind instrument « What a wind instrument
measures if it is affixed to the measures when it is affixed to
ground. a moving platform.

What you would feel on deck if The wind that you feel when
the ship is completely stationary standing on deck or putting
(i.e., when true = apparent.) your hand out of a car window.

The apparent wind minus the Vector sum of the true wind

wind induced by the ship's and the wind induced by the
movement. ship's movement.
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1D Example of True Wind Vector Math

« Vessel is stationary on
a day with true wind

blowing directly over
the bow.
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1D Example of True Wind Vector Math

* Vessel moves forward
iInducing additional
wind relative to the
vessel.
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1D Example of True Wind Vector Math

c A=T+M
cT=A—M
e M=-C

- T=A-(-C)=A+C
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2D Example of True Wind Vector Math

ﬁ SOG: 0 kts
HDG: 000

COG: 000

AWA: 090
AWS: 10 kts

TWA: 090 S
TWS: 10 kts
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2D Example of True Wind Vector Math

ﬁ SOG: 15 kts
HDG: 000

orth COG: 000

AWA: ?
AWS: ?
AN
TWA: 090 S
TWS: 10 kts
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2D Example of True Wind Vector Math

ﬁ SOG: 15 kts
HDG: 000

orth COG: 000

AWA: ?
AWS: ?
O\
TWA: 090 S
TWS: 10 kts
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2D Example of True Wind Vector Math

SOG: 15 kts
HDG: 000
COG: 000

AWA: ?
AWS: ?

TWA: 090 S
TWS: 10 kts
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2D Example of True Wind Vector Math

SOG: 15 kts
e HDG: 000
COG: 000
AWA: ?
AWS: ?

TWA: 090 S
TWS: 10 kts
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2D Example of True Wind Vector Math

SOG: 15 kts
HDG: 000
COG: 000

Sjouy G|

AWA: ?
AWS: ?

TWA: 090 S
TWS: 10 kts

10 knots
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2D Example of True Wind Vector Math

SOG: 15 kts
HDG: 000
COG: 000

Sjouy G|

AWA: tan'(15kts/10kts) = 034 S
AWS:«\/(m kts)2 + (15 kts)2 = 18.03 kts

TWA: 090 S
TWS: 10 kts
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2D Example of True Wind Vector Math

SOG: 12 kts
HDG: 020
COG: 020

AWA: 080 S
AWS: 6 kts

TWA: ?
TWS: ?
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2D Example of True Wind Vector Math

SOG: 12 kts
HDG: 020
COG: 020

AWA: 080 S
AWS: 6 kts

TWA: ?
TWS: ?
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2D Example of True Wind Vector Math

SOG: 12 kts
HDG: 020
COG: 020

AWA: 080 S
AWS: 6 kts

TWA: ?
TWS: ?
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2D Example of True Wind Vector Math

SOG: 12 kts
HDG: 020
COG: 020

AWA: 080 S
AWS: 6 kts

TWA: ?
TWS: ?
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2D Example of True Wind Vector Math

SOG: 12 kts
HDG: 020
COG: 020

AWA: 080 S
AWS: 6 kts

TWA: ?
TWS: 12.45 kts
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2D Example of True Wind Vector Math

SOG: 12 kts
HDG: 020
COG: 020

AWA: 080 S
AWS: 6 kts

TWA: +80° =152 S
TWS: 12.45 kts

) COS_1((12.45kts)2 + (Bkts)2 - (12kts)? = 71.7°
B 2 * (12.45kts) * (6kts) S
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2D Example of True Wind Vector Math

SOG: 12 kts
HDG: 020
COG: 020

AWA: 080 S
AWS: 6 kts

TWA: +80° =152 S
TWS: 12.45 kts

COG + TWA =TWD
020 + 152 =172
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Averaging Errors

R/V Knorr - 19 August 1995
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Turning Ship Alters Apparent Wind

270°

| < 292.5°
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Incorrect Averaging Method

Shipboard Automated Meteorological and Oceanographic System

0.0 5.0 0.0 300.0 10.0
350.0 5.0 350.0 305.0 10.5
340.0 5.0 340.0 310.0 11.0
330.0 5.0 330.0 315.0 11.5
320.0 5.0 320.0 320.0 12.0
310.0 5.0 310.0 330.0 13.0
300.0 5.0 300.0 340.0 13.5
290.0 5.0 290.0 350.0 14.0
280.0 5.0 280.0 355.0 14.5
270.0 5.0 270.0 0.0 15.0
315.0 5.0 315.0 331.2 11.7 2711 8.1
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Correct Averaging Method

Shipboard Automated Meteorological and Oceanographic System

0.0 5.0 0.0 300.0 10.0 270.0 8.7
350.0 5.0 350.0 305.0 10.5 266.8 8.7
340.0 5.0 340.0 310.0 11.0 263.8 8.7
330.0 5.0 330.0 315.0 11.5 261.1 8.7
320.0 5.0 320.0 320.0 12.0 258.5 8.8
310.0 5.0 310.0 330.0 13.0 263.9 9.0
300.0 5.0 300.0 340.0 13.5 269.0 9.0
290.0 5.0 290.0 350.0 14.0 274.5 9.1
280.0 5.0 280.0 355.0 14.5 272.4 9.5
270.0 5.0 270.0 0.0 15.0 270.0 10.0

267.1 9.0
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Height Matters
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Wind, Temperature, and Humidity
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Pressure
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Station Pressure to Sea Level calculation

. . P,=PeERaD
I N S Z
S _____ SRR S O P, = Station pressure (mb)
SIS S O S O O Ra = Universal Constant (J/kgK)... 287.05;
OO :3 'IIO 1:5 2;0 2;5 30 3:5 4;0 4:5 50 T = Temperature (K)
" g = gravity (mis)... 9.81;
R z = height of pressure sensor (m)
e S R S A P, = sea level pressure (SLP mb)
_______ 00 1O O O O A Rough guesstimate 1Imb = 10m
BT B SLP >= Station Pressure
'1-525 -210 -115 -WJO -ISAir Tef]ﬂp © ; 110 115 2I0 25
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Ship’s pressure sensor
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PSD dynamic pressure port and sensor
14.388m above water

Ship dynamic pressure port
12.02m above water

Ship ~1.38 mb @ 25°C
PSD ~1.66 mb @ 25°C



Tygon tubing to
F/dynamic pressure port

NWS barometer

5 | |, , Ship pressure
[F /J — 12.02m above water
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Weight of the Atmosphere
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Accuracy Targets

Table 1: Accuracy, precision and random error targets for SAMOS.

B
Accuracy of Mean Data

Parameter (bias) Precision
Latitude and Longitude 0.001° 0.001°
Heading 2° 0.1°
Course over Ground 2° 0.1°
Speed over Ground Larger of 2% or 0.2 m/s 0.1 m/s
Speed over Water Larger of 2% or 0.2 m/s 0.1 m/s

(=]

Wind Direction 1°

Atmospheric Pressure 0.1 hPa (mb) 0.01 hPa (mb)

Dewpoint Temperature 0.1°C
Wet-Bulb Temperature 0.2°C 0.1°C
Relative Humidity 2% 0.5 %
Specific Humidity 0.3 gkg 0.1 gkg
Precipitation ~0.4 mm/day 0.25 mm
Radiation (SW in, LW in) 5 W/m? 1 Wim?
Ocean Surface:

Sea Temperature 0.1°C 0.05°C

Salinity 0.1 psu 0.05 psu
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Applying Heights in the Field

it

Image Courtesy NOAA OAR
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Takeaways

Apparent wind is a combination of the true wind and the wind
induced by the ship's motion. This is the wind that you feel on deck
and the wind that is measured by the ship's anemometers.

The data from many of the instruments are unusable if the height of
the instrument is unknown.

For barometers, the height of the sensor must be used, not the
height of the pressure port.

Adjusting pressure to sea level allows for comparison with nearby
moorings or land stations.
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Questions?
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Calculation Detalls

1. Calculate the apparent
wind in math coordinates.

A'g = 270" — (hg+Rg+Py)
|Al = |P|

1. Adjust the course over z7d
ground to math
coordinates.

Cy = 90° — C,

1ac
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Calculation Detalls

3. Calculate the components of the true wind vector.
T, =T, =|A]cos(A’) + |C| cos(C’y)
T, =T, =|A[sin(A’) + |C] sin(C’)

3. Calculate the true wind speed and direction from which
the wind is blowing.

TI= (T2 +T,2)°°
Te =270° — arctan(TV/Tu)

« NOTE: Arctan function must have a range of -180" to +180°".
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Pressure Exercise

. Using the equation R _ (9z/R,T’
: J d ps e pze )
« @Given

* p,=1010 hPa
. T=290K } Pressure and temperature at a given time

¢« g=9.81 ms>

- R,=287.05J kg K } Constants
- =2.718281

 Calculate the surface pressure (pg) for your vessel using your
barometer height (z).

 Calculate the pressure difference (p, — p,) and add it to the list
on the whiteboard.

SAM OS http://[samos.coaps.fsu.edu

Shipboard Automated Meteorological and Oceanographic System




Sensor Metadata and QC
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Making Data Meaningful
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Metadata

« The basics

Ship name

Time convention
(preferably GMT [UTC])

Parameters measured

Recorded units of
observations (preferably
Sl)

Data sampling rates

Averaging or calculation
methods (e.qg., true wind
vS. ocean-relative winds)

« Sensor calibration &
history

Make/Manufacturer
Model

- Serial number

The date and source of
each calibration (indicates
stability of sensor)

Dates of sensor deployment
(and recovery)

Incidents during deployment
period (maintenance,
repairs, mishaps--e.g.,
swamped by wave over
bow)

SAMOS

http://samos.coaps.fsu.edu

Shipboard Automated Meteorological and Oceanographic System




Instrument Location Metadata

« Height/depth from the waterline and/or height above some ship
reference (e.g., 15.3 m above foredeck)

» Position w.r.t. ship’s centerline (e.g., 2.5 m to port or stbd)
« Distance from bow
« Depth of sea water intake

* Also, approximate pipe run length to sensor

« Coordinate system of vessel -
https://www.rvdata.us/community/ship-operators/sensor
Description and location of main support (e.g., foremast,
forward rail above wheelhouse)

* Any significant object that may affect the exposure of the
instrument (e.g., Inmarsat dome on rail 2 m to port; after
installation large instrument box mounted 1 m forward)

SAM OS http://[samos.coaps.fsu.edu

Shipboard Automated Meteorological and Oceanographic System



https://www.rvdata.us/community/ship-operators/sensor

Digital Imagery Metadata

Barometer  Relative Humidity and Temperature Probe

NOAA SHIP OKEANOS EXPLORER Radiometer  SCS Wind bird

SCS MET SENSOR LAYOUT
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Digital Imagery Metadata

R/V Falkor
R/V Fa-lko-r T —
Antenna
Ll ioujt
Viasala WTX520
Lambrecht Weather Transmitter 5

Quatro-INDTH" |

A
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Metadata about Metadata!

Instrument

Instrument

Vessel View

Image Type

Location

Location

Image Credits

Picture Caption

| Other v

‘multiple devices

P

14 characters left

|N/A v
| Photo V|
| Other v |

‘top of pilot house

P

12 characters left

Danielle Power

241 characters left

Locations of RM Young T/RH and
P probes. MNote location
susceptible to flow issues/deck

0 characters left
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Managing Data Quality
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Five Steps for Quality Assurance

« (Good sensor exposure

« Sensor calibration

* Program for cleaning and maintenance
« Routine checks of sensor output

« Documentation (a.k.a. metadata)
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Spot Checks of Data

* Monitor data
« Use graphical displays on
the vessel (daily if possible).

« Conduct periodic checks
with handheld instruments.

- Compare to nearby station

- Make visual estimates to
verify winds.
http://en.wikipedia.org/wiki/
Beaufort scale.

- Participate in a shoreside
monitoring program.
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http://en.wikipedia.org/wiki/Beaufort_scale

Quality Control

« Responsibility of data users and data center

- Common quality control includes the following:

Verifying temporal sequence
Ensuring values are in a plausible range
Comparing values to a known marine climatology

Verifying physical relationships (e.g., dew point temperature not greater
than air temperature)

Ensuring ship position is over water and distance between sequential
locations is plausible (track checking)

Validating true wind (and other) calculated values

« SAMOS provides shoreside monitoring and quality control.
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QC Example

) Not a” prOblemS Can be oo port relative wind direction
identified with simple QC =}
tests. "ok .

 Visual inspection and use
of metadata can identify
problems.

O= N W h 0o~
I T T T 11T
5]
I I |
Celsius
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- N

T T
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90
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QC Example
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Keeping Metadata Current
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Keeping Metadata Current - Other Ideas?

ACQ SAMOS DESIGNATOR METADATA FIELD LAST KNOWN INFO

ATEMP Average Length
Average Method average METADATA FIELD KEY:
Averaging Time Center unknown
Data Precision All distance and location measurememts are in met
Descriptive Name air temperature
Distance from Bow Instrument Height is + for above the water line and

Distance from Center Line

Height Instrument Distance from Center Line is + (or ") fc X O r 4
Instrument Make & Model l L

Last Calibration Sampling Rate is in Hertz
Observation Type

Sampling Rate Average Method choices are "average” or "spot” (al
Serial Number | I

Units celsius| Average Length is in seconds (this field only applies
BARO Average Length 60 Averaging Time Center (this field only applies when
[e——o veraze "end" of the averaging period (*for SCS averages th
Averaging Time Center time at end of period oytin et allsioe o i e, - ’
P Last Calibratinn [nr annrav inctallatinn data if inctn
iptive Name icp . 102221 SAMOS Ins
Distance from Bow 21.3 Observati
Distance from Center Line 03 Miean SLP Primary Instrument Metadata Vessal Name
Height 11.7]
Instlumrent Make & Model RM Young 61201 R Lﬁﬂﬂil’lﬂ s.ym Mame
Last Calibration 20140109 from the |
Mean SLP Indicator unknown Deasi Instrument Distance (ne
Obsenfalion Type measured Wind Dire| Parameter for F ]
el 1 direction: SAMOS | Make + Serial : !
Model Mumber o oen
I Time * lie
| temperature
Latitude
Designator | [AIRTEMP1 || Date Valid | [032172022 ] to [Today ]
Lomngitude R | — -
Descriptive Name Original Units Instrument Make & Model Serial Number Heading
[air temperature (fiying bridge] | [ celsius v] | [RM Young 41382VC, with as)| | [25597 ] ;::.“I L
Last Calibration Observation Type Distance from Bow Distance from Center Line Speed over
ground
[20220214 ||\ v\||24 |||—3 ] Speed ower water
Height Average Method Averaging Time Center Average Length
wind speed
[12 | |[average v | [time at start of period v | [60 ] Vessel-relative
- — wind direction Wind direction corvention? To or From | [ Anemometer rero-line reference (deg) |
Sampling Rate Data Precision E
[ ||[o3 | Wired & poind
Esrth-relative
[Add/Modify] | variable with: ‘witnd directon Wind o o don? Toor P -| |
Designator ‘ [ “ Date Valid ‘ [Today ] to [ Today | [Today] ‘ = . | ] ] | ] ] I | ]
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Wrap-Up
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Common Installation Problems

« Anemometer orientation

* Pressure port (dynamic shield)
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Suggested Calibration Intervals

« Mechanical Anemometer — Yearly (more often, if possible)
« Sonic Anemometer — 3 to 5 years (generally replace)

« Thermometer/Hygrometer — 1-2 years (if routinely cleaned,
also generally replaced)

« Radiometers — 3 to 4 years (if cleaned and inspected)

- Barometer — 3 to 5 years (pretty robust sensors)

« Siphon rain gauge — Yearly

« Optical rain gauge — unknown

« TSG — Yearly (more often depending on operating conditions)
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Maintenance

 Critical to data accuracy

« Cleaning radiometer
domes, removing salt

buildup
« Replacing filters, desiccant,
etc.
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QC Example

Temperature Flags Plotted with the Platform-Relative Wind Direction
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SAMOS examples: Lat/Lon Spikes

Metacrol o ical Data: lat

=
degrees [+H)

latTture
[#]
(]

FF

4/10 &:00 g/14 12:00 9/10 1B:0% g/11 0:00

Metearclogical Cata: lan

185
1E0

175
170
165
lgg r § ¥ F r - -
810 MOg 4,10 800 /10 12:00 4,10 1800 9,11 0:00

degrems (+E)

longituds

http://samos.coaps.fsu.edu
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SAMOS examples: Acceleration Spikes

Meteorological Data: PLHD S
sa0E- =L
. 320 —;E
Head | ng 300~ —.
280 - b
= g2
260 =
5/11 218 5/11 978 5/11 2:36 5/11 9:46 5/11 258 s/ 1‘%:05
Metearalegical Cata: PLSPO
B
B T
4 i
SOG :
2 B
1 E
i
11 2186 A1 D26 511 §:36 =11 3146 5,11 %88 5511 10006
Metecrelogizal Data: DIR E
True Wind == =:
: : 3 EN
Direction = Ell
= =y
5711 @18 5/11 026 5711 G:38 5711 0146 /11 5586 511 08
Meteorolegical Data: SPD
&
True Wind - .=
" i
Speed ; i
2
1 218 5/11 978 5/11 2:36 5/11 9:46 5/11 258 5/11 10:08
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SAMOS examples: Air Flow Obstruction

Meteorelagical Data: PLWDIR

Port Relative .. W §
Wind Direction ™ i

z/4 11:20 2/4 12:20 2/4 13:20 2/4 14:20 2/4 18

Meteorclogical Data: FLWDIRZ

Stbd. Relative .. M ;
Wind Direction ™

z/4 11:20 2/4 12:70 7/4 13:20 2/4 14:20 2/4 15320

Meteoralogical Data: SPD
Port True

ERRE 244 1208 244 13:20 254 14020 2,4 15:20

Metearalegical Data: SPDZ

Stbd. True i !
Wind Speed ;

4+ 11320 274 1220 2/ 1320 274 1420 274 183:20
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SAMOS examples: No Pressure Port

Mete-::-mln::-gil:cll Cata: PLWDIR

380 . ) j ' |
200
250
200
150 B
100 E

B0

||||||||||||I||||I|IIII|I|||||||||
grees [oleckylae fram bew)

platform relative wind directian

4/5 5:48 4/5 B:48 4/5 11:48 4/5 14:48 4/5 17:48 4/5 20:48 4/5 23:48

Meteorclogical Data: P

1024
1023

1422
1821

10Z0
1013 . , . . .
4/5 548 4/5 845 475 11:48 475 14:48 4/5 17:48 475 20:48 475 2348

millbar

atmoap harz presaurs
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SAMOS examples: T/RH Steps

Meteorclogical Data: PLWDIR

Ship-Relative =} i}
Wind Direction | } W f
10427 0:G0 14,/27 600 10,27 12:00 10,27 18:600 10,28 E:‘}:DD

Meteorolagical Data: PLWSPD

Ship-Relative :
. 10 E
Wind Speed :
1727 a0 10427 800 1027 12:00 10427 18:00 10728 G

Meteorological Data: T

. 17
Air 1
158 %
14 k!
Temperature .
101;'.-' 0:o0 10,27 BeOD 12:00 1027 1800 1028 Q00

Meteorolegical Data: RH

N 315]
Relative : :
55 =
H H ¥
Humidity "
10,27 0:00 18/27 500 10/27 12:00 10,27 1B:00 10428 ©:00
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SAMOS examples: T, Intake Problem

Metecrological Data: TS

o 25
2
g
g 3
E !
a
g . . .
10421 0:50 13/21 BOG 10,21 1200 1921 18:00 1422 o000
Wetecralogical Data: SEPS
39 "

PsU

10421 o0 1047 Bon 10,21 12:00 1029 18:00 10422 o0

Metecrelagical Dato; CHOC

5.0
- 5.H

5.6
o

3.2
5.0
10,21 0:00 1021 B0 10,21 12:00 10,21 18:00 10,22 000
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Metadata XML Example

<VesselMetaData file-creation-date="2822-89-18 €0:85:83.276Z" vessel-name="0Oscar Elton Sette" callsign="WTEE" logging-system="5CS5" logging-system-version="5.8.53.8" wind-dir-
convention="to" anemometer-zero-ref-deg="0" pressure-adjusted-sea-level="yes" rad-direction="Unknown" date-designator="YMD" time-designator="HMS">
<DeviceConfiguration publish-date="2822-89-16 13:48:26.6857" release-id="66d38c35-b3fc-49af-acd8-ada87cf51699">»
<Parameters>
<Parameter samos-designator="TC@" type="Water Conductivity" type-id="18" scs-msg-def-id="77bb356f-a5bl1-4898-a9f6-8e357cB2bA77" scs-df-def-id="37d87860-9a2b-432-9f86-8d19b%ba9497">
<Data units="siemens_per_meter" is-spot="false" value-time-center="end" averaging-length="6@" sampling-rate-Hz="" is-calculated="false" precision="08.61" />
<Instrument id="3c8228ed-afdc-4999-acbl-6858a0fdBe32" make="Sea-Bird" model="SBE 45" serial-number="8290" calibration-date="2082812087">
<Location measurement-ref="" x="" y="" z="">Chem Lab</lLocation>
</Instrument>
< /Parameter:»
<Parameter samos-designator="WSP@" type="Water Speed" type-id="8" scs-msg-def-id="37eBldae-bae6-4481-8888-d42a7f8cf232" scs-df-def-1d="052bddes-adbe-4f7e-96a0-bB6108686a48" >
<Data units="knot" is-spot="false" wvalue-time-center="end" averaging-length="6@" sampling-rate-Hz="" is-calculated="false" precision="0.08081" />
<Instrument id="e2ddc5df-d7da-4388-9b96-58f84edleda7"” make="Teledyne RD Instruments” model="Ocean Surveyor 75" serial-number="2129" calibration-date="">
<Location measurement-ref="" x="" y="" z=""»Hull Stbd</Location>
</Instrument>
< /Parameter:»
<Parameter samos-designator="DPT8" type="Depth" type-id="12" scs-msg-def-id="a%8ba237-ale5-441b-3a23-49549d05018d" scs-df-def-id="48aa842d-ec69-44f7-39db-db3bed98d3dd">
<Data units="fathom" is-spot="false" walue-time-center="end" averaging-length="60@" sampling-rate-Hz="" is-calculated="false" precision="0.0@001" />
<Instrument id="@c8b42a8-be37-4aee-b5d6-b55844e12888" make="Kongsberg" model="ES5-68" serial-number="" calibration-date=""»>
<Location measurement-ref="" x="" y="" z="">Hull Stbd</lLocation>
</Instrument>
< /Parameter:»
<Parameter samos-designator="RH@" type="Relative Humidity" type-id="26" scs-msg-def-id="26ad914a-e10@-4%a-a3bb-0ddéeecade3d?" scs-df-def-id="2101cdea-cd8b-412c-9992-6bb248b67fe2">
<Data units="percent" is-spot="false" value-time-center="end" averaging-length="68" sampling-rate-Hz="" is-calculated="false" precision="0.80081" />
<Instrument id="2f59d2dc-f775-426e-bb68-53e139004b52" make="RM Young" model="5163" serial-number="WM145981" calibration-date="208210187">
<Location measurement-ref="" x="" y="" z="">5erver Room</Location>
</Instrument>
< /Parameter:»
<Parameter samos-designator="WS@" type="Relative Wind Speed"” type-id="3" scs-msg-def-id="f1325fd9-b523-4860-a%e8-5c4Balcce5cl” scs-df-def-id="5511c@db-blfd-4a48-8590-287818094561">
<Data units="knot" is-spot="false" wvalue-time-center="end" averaging-length="6@" sampling-rate-Hz="" is-calculated="false" precision="0.08081" />
<Instrument id="2f59d2dc-f775-426e-bb68-53e139004b52" make="RM Young" model="5163" serial-number="WM145981" calibration-date="208210187">
<Location measurement-ref="" x="" y="" z=""»Server Room</Location>
</Instrument>
< /Parameter:»

s AM os http://[samos.coaps.fsu.edu

Shipboard Automated Meteorological and Oceanographic System




Wrap-Up

« Thank you for participating!

« Course content and presentations will be available at
http://samos.coaps.fsu.edu/html/mtshortcourse.php

* Questions can be sent to
Shawn Smith: smith@coaps.fsu.edu
Kristen Briggs: kbriggs@coaps.fsu.edu
Marc Castells: mcastellsfcanpscispsetddu

SAMOS

Shipboard Automated Meteorological and Oceanographic System
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