The need for ship resources to
support global ocean observations

Gustavo Jorge Goni
Gustavo.Goni@noaa.gov
National Oceanic and Atmospheric Administration

Atlantic Oceanographic and Meteorological Laboratory
Miami, FL

Fourth International Port Meteorological Officer Conference (PMO-IV)
and Support to Global Ocean Observations Using Ship Logistics



Why are we doing ocean observations ?

Curiosity
Obligation

Climate

Weather

Fisheries

Marine mammals
Search and Rescue
Navigation
Recreation
Transportation
Port operations
Debris tracking

Oil spill monitoring
Corals

CO2

....................



Global Ocean Observing System:

What is it ?

v continuous satellite measure-
S @ ments of sea surface tempera-
ture, height, winds, and colour

Reference 48%
time series

Total completed 62%

349, Global reference
mooring network

29 moarings planned

73% Global tropical moored
buoy network

|:| 118 moorings planned

January 2010

,.,%.( 100% Surface measurements from
volunteer ships (VOSclim)

200 ships in pllol project

100% Clobal drifting surface
buoy array

| 5° resolution array: 1250 floats

59% Tide gauge network (GCOS
subset of GLOSS core network)
A

170 real-time reporing gauges

80% XBT sub-surface temperature

section network
=
— 51 lines occupled

100% Profiling float network
(Argo)
&

3" resolution array: 3000 floats

: . 62% Repeat hydrography and
| g carbon inventory
S

Full ocean survey in 10 years




Ocean Observations

XBTs X X

Drifters X X

Argo Floats X X S00=

CTDs X Cargo ships
Cruise ships

ADCP X X Ferries

TSGs X X ete

Moorings X

Repeat X X

Targeted X W‘%




Global Ocean Observing System:
Why do we implement it and maintain it ?
Climate Studies




Global Ocean Observing System:
Why do we implement it and maintain it ?
Extreme weather studies

Gulf of Mexico — Tropical cyclone heat potential (TCHP)  08/28/2005
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Surface Drifters:
deployment




Surface Drifters
location of deployments

Period: 1988-2010

Number of Deployments: DRIFTERS- 14226
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Surface Drifters:
location of deployments

YEAR 2009
Numbet of Deployments: DRIFTERS- 1095
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More to come: Shaun Dolk
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Surface Drifters:
trajectories

29-Jan-
2003

Six years

SOUTHERN CEAN DRIFTER TRACKES

v=20 cm/s



DWH Oil Spill event
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CTD sensors include:
conductivity (dual)
temperature (dual)
pressure

oxygen (dual)
chlorophyll a

COOM

NOAA/OAR/ACML & NOAA/NMFS/SEFSC
Completed Cruise Track and Sampling Locations

NF-10-13-DWHLC (June 30 - July 18, 2010)
NOAA Ship Nancy Foster
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Surface Drifters in Support of
DWH Oil Spill event

JUL-1-2010 CoasthWlatch HOAAASAOML Cﬂﬁ \itch
Altimeter/GTS Interface

-y 30N
‘411.*'\.“._ :
:‘Lit"hw-_r.q-.##‘ -
P A I
rqby.l-l‘yd-r"l riy’Pr;‘r
R R I b s T
Lo = .ﬁ—.-r*"‘-‘"—'*-q‘*;:#-l.
L *"""‘1#“-.-’#"**
Ll LA h"‘-‘ 34 '
AT Lt *&f N
< Ll T i f
eSS il
LS - AN N | O
n -..-L k ..*,_,..-I-....._L... .,.,_ f ',
1] ,‘.b;"‘u"‘-nm
100 : e } v - «
-115 b d g > NN ;
— 130 i,\h,.-d,"*,rh “"‘:P"‘"""'"h""“ - E .. P PP I [ T SO i r ] e RSN P 25“
-145 rr.u-‘-“"‘“"'*"'":(* : = b s §
- 160 ”*"J P e

‘\.‘,"l.q.

475 J’Ffﬂ'-\-r’j""h"
=190

,-.-""u-"
i'lh
¢
I

205 1.
220 Y
{235 }bﬁ""(?‘ .,
250 'ji-l“‘“’::"“r"-i
DyrH| |“emmee s S T 4 L
it [--.a*}“lhgh‘
— (] Al gt
25emr ‘f’ﬁ o i AP
*3{1;* ,L.,p.."’!’
- ! "-"ﬂ'—w}‘d.\'
LA{*LEW-.A..-; v
R TN S WD
t‘é:\‘h:""“' ihh_.-_q




Profiling Floats

More to come: Robert Roddy
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Profiling Floats:
Location of deployments

Period: 1995-2010
Number of Deployments: ARGO- 6905
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Profiling Floats:
Location of deployments

YEAR 2009
Number of Deployments: ARGO- 537
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Profiling Floats
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ThermoSalinoGraphs (TSGs)

Multinational effort to monitor the sea surface salinity along fixed transect
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Expendable BathyThermographs (XBTs)

Plastic body ry
Zinc nose
Thermistor




Expendable BathyThermographs (XBTs)
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6-8 deployments per day 1 deployment every 25-50 km

12-18 transect per year (18-35 deployments per day)
4 transects per year




Expendable BathyThermographs (XBTs)
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= Measurements along repeated transects

= Resolves mesoscale features

» Monitors western boundary currents

= Estimates meridional heat advection

= Resolves subsurface currents

» Allows simultaneous observations of other parameters:
CPR, TSG, pCO2, atm., etc.
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XBTs and Profiling Floats

YEAR 2007
Number of Obs: ARGO- 105291 XBT- 17177
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Monitoring Automatic QC

Date: 2010/01
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XBT monitoring — JCOMM web page

eulul® 2 SOOP monthly GTS status (20100801 to 20100831)
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XBT monitoring and data distribution
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Real-time data

-

www.aoml.noaa.gov/phod/soop
Real-time

GE application

http://www-hrx.ucsd.edu/



Expendable BathyThermographs (XBTs)

South Atlantic Heat Transport: Temperature Section, AX18, Jul 2009
JAS, 2009
July Heat Transport = 0.30 PW

AX18 POSITIONS, RED: JUL 2009
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South Atlantic Meridional
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Expendable BathyThermographs (XBTs)
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Number of Entries

XBT Publications

XBT Bibliographic Entries, 1999-2010, Total Entries = 283
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Ship availability for Climate/P.O. Research Programs —
Global Class (Class 1) research vessels

Estimates 1990-1995:
UNOLS - 270+ days at sea each for Knorr, Melville, Revelle, and Thompson
NOAA - 240+ days at sea each for Oceanographer, Discoverer, and Researcher

Estimates 2000-2001:
UNOLS - 270+ days at sea each for Knorr, Melville, Revelle, and Thompson
NOAA - 240+ days at sea for Brown

Estimates 2010-2011:
UNOLS - 270+ days at sea each for Knorr, Melville, Revelle, and Thompson
NOAA - 120-130 days at sea for Brown

Some University National Oceanographic Laboratory System (UNOLS) Ships are planned for
retirement in the near future (e.g. Knorr), and planning is underway for replacements.
NOAA does not yet have a replacement plan for the Brown, as it is expected to operate for
10+ more years. Ship-time needs are likely to significantly increase over the next few
decades as the Global Ocean Observing System is broadened to include more of the deep
ocean and involves more time series observing systems in key choke points and other

Important regions. Info by Dr. C. Meinen (NOAA/AOML)




The need for ship resources to
support global ocean observations

* Deploy XBTs

» Deploy drifters

* Deploy Argo floats

* Perform CTD casts

» Install pCO2 systems

» Install Thermosalinographs
» Install ADCP

» Install Continuous Plankton Recorder
» Carry hydrographic sections

* Deploy, service, and retrieve moorings




The need for ship resources to
support global ocean observations

Observations from ships or from probes deployed from ships allow
us to:

» Assess mean surface currents and their variability (drifters, XBTS)

» Correct satellite temperature biases (drifters)

» Assess mean subsurface currents and their variability (floats, XBTS)
= Monitor western boundary currents (XBTS)

» Estimate meridional heat transport (XBTSs)

» Tropical ocean variability (moorings, drifters)

» Determine frontal areas (TSGs, XBTS)

» Monitor upper ocean heat content (floats, XBTs)

» Monitor salinity fields (floats, TSGs)

* Assess CO2 intake (pCO2 instrumentation/TSGS)

= Initialize and validate weather and climate numerical models (most obs)
» Validate and calibrate satellite observations (TSGs, drifters, ...)




The need for ship resources to
support global ocean observations

There is always need for more observations: to make analysis, to measure
new variables, to initialize models, to enhance current observations.

Funding for ship time, observing network maintenance and enhancements, is
problematic

Less ship time ($) in research vessels, may translate into increased need fro
ships of the SOOP.

Enhanced technology with less human participation to make measurements,
may translate into more opportunities for deployments from ships of the
SOOP.

However, cargo ship routes are highly dependant on countries economic
changes, and industry is not always willing to participate.
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