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= New Argo Target and link to JCOMMOPS maps (AST-17
Action items)

" Photos & movies
" Global Change Analysis page
= Argo extensions

"= Ocean Heat Content plots from gridded fields monthly
(AST-17 Action item)

= Standard Depth Level datasets (AST-17 Action item)
" Float deployment stories
" Argo in schools and outreach stories
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New Argo Target

The original global Argo array was limited by technical
reasons in the seasonal sea-ice zones and in marginal seas.
Thanks to both two-way communication and ice-sensing
algorithms, these technical limitations are largely mitigated.
The concept of Argo is of a spatially complete global array.
Therefore, including seasonal sea-ice zones and marginal

seas moves the target number of Argo floats from 3000 to
3800.

In addition to the globalization of core Argo described
above, there are several Argo enhancements that are in
various stages of development and implementation. These
include extended coverage to the ocean bottom, additional
floats equipped with bio-geochemical sensors, and
enhanced spatial coverage in boundary current regions and
equatorial regions.
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Maps of Argo Array:

Maps below are the courtesy of the Argo Information Centre.
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More float photos and schematic

* http://www.argo.ucsd.edu/pictures.html

Internal reservoir

S2A  SOLO-II

! N OVA Hydraulic pump
g Batteries External bladder
' Updated schematic
Deep APEX J ()
Deep NINJA |  Deep Arvor
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New videos

Deployments

Deep Argo deployment part 2 CSIRO

e http://www.argo.ucsd.

edu/Argo movies.html

from the R/V Investigator
from Australia
Link to video

* Four videos of
deployments (Deep
SOLO, Apex, SOLO-II)

Video of APEX deployment
from the RV Kaharoa

Link to high resolution
version

First part of video of
SOLO-II deployment from
the RV Kaharoa

Link to high resolution
version
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Updates to Global Change Analysis webpage

201

* First part of page
explains Argo and
its contribution to
‘Global Change
Analysis’

o
1

Heat content anomaly (10% J)

-3.0
2006 2008 2010 2012 2014

Heat content anomaly (1072 ))

e Suggest updating

flg ure to one from O %60 w70 1980 1990 2000 2010
Rise rl et d II 20 16 Estimates of the heat conter::a;nomaly for 60°S - 20°S
from Nature + il estmate (purpe). Regression nes (dashec)
Climate Change Used with pormission from

http://dx.doi.org/10.1038/nclimate2872
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Updates to Global Change Analysis webpage

» Second part focuses on ‘Temperature (@) 160
and Heat Content’ 1404
e Suggest updating figure from Greg = ﬁg.
Johnson’s Heat Content section in “In g« 80 -
State of the Climate in 2015”, BAMS S 60
* (a) Time series of annual average § 401
global integrals of in situ estimates of E oy
upper (0-700 m) OHCA (1 ZJ = 10%* J) _23: = gsﬁ%ﬁﬁce CRC/IMAS-UTAS
for 1993-2015 with standard errors of ~ _, i
the mean. -60 ' — IMet Office Hadlley Centre
« (b) Time series of annual average (b) 80 '
global integrals of in situ estimates of = A
intermediate (700-2000 m for S’ :g:
MRI/JMA and NCEI, 700-1800 m for & .
PMEL/JPL/JIMAR) OHCA for 1993- 8 o — 700m>z>1800m
2015 with standard errors of the 2 2% o a i S
mean, and a long-term trend with -60 : : : ; .
1995 2000 2005 2010 2015

one standard error uncertainty
shown from 1992-2009 for deep and

http://dx.doi.org/10.1175/2016BAMSStateoftheClimate.1
abyssal (z > 2000 m) OHCA updated
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Third part focuses on ‘Ocean Salinity and Fresh
Water Content’

Should we updat to current one from Greg
Johnson’s Sea Surface Salinity section in “In State
of the Climate in 2015”, BAMS OR something
about Aquarius and Argo?? Thoughts?

Fig 3.7. (a) Map of 2015 annual surface salinity
anomaly with respect to monthly climatological
salinity fields from WOA 2009. (b) Difference of
2015 and 2014 surface salinity maps. White ocean
areas are too data-poor (retaining < 80% of a
large-scale signal) to map. (c) Map of local linear
trends estimated from annual surface salinity
anomalies for 2005—15. Areas with statistically
insignificant trends are stippled. All maps are
made using Argo data.

http://dx.doi.org/10.1175/2016BAMSStateoftheClimate.1
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Updates to Global Change Analysis webpage
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Figure 10: Mean zonal velocity in the layer 950-1150 dbar
with a minimum of 30 float days within each 150-km-
diameter disk.
http://dx.doi.org/10.1175/JPO-D-13-030.1
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Updates to Global Change Analysis webpage

e Fourth part of
page explains
‘Steric Sea Level’

* Current one
(Llovel, 2014)
shown to right;
see no reason to

20

Sea level (mm)
o o

L5
©

change for now i
e http://dx.doi.org/10. aol
1038/nc||mate2387 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Time (yr)

Figure 1: The estimates are observed variations by satellite altimetry (blue), ocean mass
contributions based on GRACE data (solid black) and steric sea level based on in

situ observations (red). The dashed black curve shows the indirect steric mean sea-level
estimate inferred by removing ocean mass contributions from the observed sea-level time
series. Seasonal signals have been removed from all curves. Curves are offset for clarity.
Shading, where shown, denotes 1-o uncertainty of the respective estimates.



Evolving Argo

Argo's design needs to adapt as technologies and requirements change. A new global F u t u re A rgo
design is under development, which includes three elements: driving towards spatial

completeness; increasing regional resolution in key areas; major new missions. Pilots

of these are underway and will help inform how Argo's new design is refined.

Towards spatial completeness

. f each
Argo is evolving its global coverage plan to include polar regions and marginal seas, Layo Ut O ea C

which were not initially part of Argo's original design due to technological limitations

and high float losses in these regions. Now, operation of floats in these areas is exte n S i O n p a ge

feasible. The concept of Argo is of a spatially complete global array. Therefore,
including seasonal sea-ice zones and marginal seas, moves the target number of

Argo floats from 3000 to 3800. Wi I I be :

Polar Marginal

ol e — Design

Increasing regional resolution TeCh n |Ca I

Qur user community has identified two regions where Argo's current sampling is not

meeting requirements due to important faster and high spatial scale phenomena. The C h a I Ie nees If
equatorial regions and western boundary currents and their extensions are two such g

areas, where enhanced Argo densities might be required.

Equatorial Western Boundary

applicable)
Region Currents .
Major new missions — PIIOt Arrays

Adapting Argo to start sampling biogeochemical parameters and the deep ocean,

involves major sensor, platform and resource challenges. - Ll n kS tO re | ated
Deep Argo pages
— Task Team leads

BioGeoChemical
Argo



Polar Argo

What Is Polar Argo?

Argo floats have been successfully deployed in the seasonal ice zone of both poles over the past decade. More

than 45,000 profiles south of 60°S have been collected since 2001. Advances in float technology including two-way E Va N W| 1 k
communications through the Iridium satellite network, software modifications (ice avoidance algorithm and the : J
ability to store winter profiles) and improved hardware have resulted in ice floats surviving multiple winters under .

sea ice. & B. Klein
In recognition of the successful deployment of floats into the seasonal ice zone and the desire for a truly global Ieads on

Argo data system, the Argo Steering Team has recommended that core Argo be extended beyond 60°S and 60°N.
In order to do this, the community must find additional resources to ensure the sustainability of the core array and

support the extensions into the high latitudes. Polar Argo

The ice-avoidance algorithm is essential for ice floats and has been well established for the Southern Ocean.
Manufacturers have integrated it into their software and are offering it free of charge with the float purchase.

Therefore an ice float in the Southern Ocean and the Nordic Seas costs the same as a regular open ocean float. J

Adaptations to the ice-avoidance algorithms have been performed in pilot studies in the more heavily ice-covered USt 80t

areas in northern hemisphere and algorithms have successfully been integrated in the float types deployed in the . .

Baffin Bay and the Chuckhi Sea. The failure rate in the Southern Ocean and Nordic Seas is slightly higher overall add |t|0na|
(20-30%) due to the increased risk of damage through encounters with ice. Plans to re-seed ice floats in the Polar

Regions should take into account the slightly lower overall life expectancy. inform ation
Special ice pilot studies are underway in the Arctic and in many sectors of the Antarctic. Floats equipped with

biogeochemical (BGC) sensors, floats with acoustic RAFOS sensors for under-ice geolocation, deep bottom- from L

following floats on the Antarctic slope and floats deployed on the Antarctic continental shelf are all extending the

boundaries of what's possible for Polar Argo. Ta I Iey on

. PolarAgoDesign
Technology challenges SOCCO M to

Pilot arrays a d d

Links to related pages
Task team leads

* http://www.argo.ucsd.edu/Polar Argo.html
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Biogeochemical-Argo is the extension of the Argo array of profiling
floats to include floats that are equipped with biogeochemical
sensors for pH, oxygen, nitrate, chlorophyll, suspended particles,
and downwelling irradiance. A Biogeochemical-Argo array would
enable direct observation of the seasonal, to decadal-scale
variability in biological productivity, the supply of essential plant
nutrients from deep-waters to the sunlit surface layer, ocean
acidification, hypoxia, and ocean uptake of carbon dioxide. It
would extend ocean color remote sensing observations deep into

the ocean interior and throughout the year in cloud covered areas.

The system would drive a transformative shift in our
ability to observe and predict the impact of climate
change on ocean ecology, metabolism, carbon uptake,

3
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Evolving Argo

(]
Argo's design needs to adapt as technologies and requirements change. A new global Ot h t
design is under development, which includes three elements: driving towards spatial e r eX e n S I O n S
completeness; increasing regional resolution in key areas; major new missions. Pilots
of these are underway and will help inform how Argo's new design is refined.

Towards spatial completeness

Argo is evolving its global coverage plan to include polar regions and marginal seas, ¢ P' M PO U Ia I n Iea d

which were not initially part of Argo's original design due to technological limitations
and high float losses in these regions. Now, operation of floats in these areas is

feasible. The concept of Argo is of a spatially complete global array. Therefore, O n M a rgl n a | Sea S

including seasonal sea-ice zones and marginal seas, moves the target number of
Argo floats from 3000 to 3800.

Polar Marginal

* N. Zilberman lead
Increasing rR:gg;:jal resolution - On Dee p Argo

Our user community has identified two regions where Argo's current sampling is not .

meeting requirements due to important faster and high spatial scale phenomena. The ® D Roe m m I C h & S
equatorial regions and western boundary currents and their extensions are two such . .
areas, where enhanced Argo densities might be required.

S T Wijffels leads on

Region Currents

Major new missions Eq u ato ria I Regio n

Adapting Argo to start sampling biogeochemical parameters and the deep ocean,

I L] u a

BioGeoChemical Deep Argo

A lead?



Ocean Heat Content Anomalies

 Working with John Gilson to
update this plot monthly
using RG Argo Grid & other
grids and post on Argo

website
Ocean warming rates and distributions 5

a) Globally-averaged surface temperature
anomaly (STA °C), from 5-m Argo Ol 007
temperature (red), NOAA global ocean and a '
6 month running mean of NOAA global land |
averages (grey) ol |

b) Global average ocean temperature '
anomalies from the Argo Ol 1400} l \J\j

c) Global ocean 0-2000m heat content

anomaly (ZI — 10%1) as a function of time, te0o g

with Ol version a 4 month running mean A‘ ;
verag

i
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e) Zonally integrated heat content trends in
1° latitude bands from 3 mapping methods.

For line plots ¢, d, and e, the sources are: o ‘ | ‘
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Wijffels, et al.,
Nature Climate
Change, 2016

GOHCA (2J)
o




Standard Depth Level Products

= Action item for G. Maze and M. Scanderbeg from
AST-17 to add Standard Depth Level (SDL) products
to AST website

= G. Maze wrote to the gridded field producers and a
few model outputs asking if they have such a
product and if they would be willing to link to it on
the AST website (http://www.argo.ucsd.edu/Gridded_fields.html)

= Advertised as another way to access Argo profile
data and as a way to validate gridded fields or
__model outputs
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Standard Depth Level (SDL) products

Institution Documentation SDL field description Addtional fields sgﬂﬁe
R Global T/S profiles P .
on o o [ ' W
IFREMER/LOPS 10.13155/22583 interpolated on SDL Ol residual {innovation) Argo onh
- Global T/S profiles e ; . ;
IPRC Online Readme interpolated on SDL Mixed layer depth, isothermal depth, etc. Argo only
MIT README.pdf in Global T/S profiles Co-located ocean state estimate, monthly climatology, Argo + |
) 10.7910/DVN/EE3C40  interpolated on SDL and least-square weights others
Used to produce which gridded  Interpolation Depth MNumberof  Vertical Temporal Access
product? Method range SDL resolution coverage
- from 2 to website
= -
ISAS-13 1-2000m 152 20m 2002 to 2012 access
: from 5 to , .~ website
IPRC Linear 0-2000m 26 250 since 2010/10 S
ECCO V4 R2 and associated ocean . - - from 10 to o - website
state estimates Linear 5-2000m 55 100m 1992 to 2015 Jccess

= Will add others if they decide to make SDL
product available (JAMSTEC and UK Met Office
expressed interest)

" Need to change tab name from ‘Gridded fields’ to
‘Argo data products’ R
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A . o |

- Two prototype
SBE61 CTDs

@ mounted to the
B frame (both are
above the SBE
' 9plus CTD on the
= frame) for testing
= and development

P Argo program.

= GOSHIP P15S line on the R/V Investigator

with cruise summary, photos and videos
of float deployments and other
excitement aboard the ship

& for use in the Deep

Float Deployment Stories

= Previous stories include
Kaharoa, 18S/Antarctica,
L’Atalante cruises

= Please send me other cruise

stories



/’

= Short features on Argo in schools and other
education outreach opportunities

Submit yours today (mscanderbeg@ucsd.edu)




