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Global Argo Status

Approaching 4000 ...
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Argo Global Design - 3753 Floats June 2016
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Design

Polar Extensions

= Recommendation 1: Review and feedback on the design for the Southern Ocean.

= Recommendation 2: Potentially remove most of the central part of the Arctic Ocean
AV TR o L oW PR R RN

Action 1: (JCOMMOPS): update the “Global Argo” design and recalculate all concerned
targets and performance indicators.
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Definitions

Networks

« Argo Core: float funded under Argo national program (without BGC
sensors, not deep) meeting Argo 3x3 requirements and best
practices

« Argo Equivalent: float not funded under Argo (without BGC
sensors, not deep)

« Argo BGC: any float with any BGC sensor
« Argo Deep: any deep float
 Argo Global &
Argo Core + Argo Equivalent + Argo BGC + Argo Deep

» Exceptions?

= Recommendation 4: define the floats sampling strategies that can or cannot be included in
Argo Global

= Action 2: (JCOMMOPS) to review the list of equivalent and BGC programmes with AST
members.
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Definitions

Basins

Argo Ocean Basins February 20186
Ocean Basins

Marginal Seas (105, [ Atertic Cecan (7o1) [ Pacifc Ocean (1 501

@ arctic Ooean (147} [l indian 0coan sesy I Southem Cesan (328) @
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Fig. 9 Basin boundaries used for performance Indicators calculations
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Definitions

Performance Indicators defined for all JCOMMOPS networks

Being defined for the integrated perspective (EOVs based, highlighting
synergies e.g. GOSHIP/Argo deployments)

Search

Sao=dl

Networks

Basins

IAH v‘ {Global Ocean lv‘ [Argo Global lv‘

Click on a row to display timeline and details

Implementation

Data Flow

Instrumentation
Implementation

KPis Commitments Projection

Activity 101.52% 3753
Argo Global 2/2m7 Target

Operations

# of operational units in the design vs target (Glok

Data Uptake Coverage (Monthly) 47.04% 75%
Argo Global 2/2m7 Target

# of well sampled 3°x3" design grid elements ove

International Coverage (Monthly, sum) 57.74% 75%

Argo Global 2/2m7 Target

# of well sampled (SUM) 3°x3° design grid elemer

Ci Yearl 66.04% 75%
overage (Yearly) # of well sampled 3°x3" design grid elements ove
Argo Global 2016 Target
Intensity 98.69% 213 ) . )
Argo Global 22017 Target # of registered deployments in the design over las

http://argo.jcommops.org
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Definitions

Performance Indicators (Implementation)

 Activity: operational units

- Intensity: ... of deployments/moving 12
months window (registered units)

« Coverage: data spatial coverage
— Yearly, Monthly

— Number of well sampled 3°x3° design grid

elements versus total (+ fraction of not fully
sampled elements)

» Available for different networks, sub-
networks, basins, regions, extensions, etc.

JCOMM in situ Observations Programme Support Centre — Argo Information Centre
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Definitions |

Performance Indicator: Coverage

Coverage (Monthly) 47.04% 75%
° I a rg etS ? Argo Global 2/2017 Target
| |
Coverage (Monthly, sum) 57.74% 75%
Argo Glabal 272017 Target
Coverage (Yearly) 66.04% 75%
Argo Global 2016 Target
Coverage Monthly
I I
60
30 +
40 -
£ 30
20
10
2000 2002 2004 2006 2008 2010 2012 2014 2016

Time

= Recommendation 6: Decide which targEt is appropriate for the coverage indicator
(communication and cosmetic issue).
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Definitions

Indicators targets

« Based on the 3x3 design
 Intensity = Activity / 4.11 (150 10-
days cycles)

— Life expectancy (4 years)
— Mortality Rate: 25%

— Not in Marginal Seas (48%)

Seas.

= Recommendation 5: Monitor the mortality rate in other Marginal Seas. Double the intensity
target in Mediterranean Sea (14 to 28 deployment per year) and potentially in all Marginal

JCOMM in situ Observations Programme Support Centre — Argo Information Centre
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Definitions

Targets (for performance indicators)

Argo Global Design

Activity Intensity
Global Argo 3753 (3773) 913 (959)*
Atlantic Ocean 791 192
Indian Ocean 695 169
Pacific Ocean 1590 387
Southern Ocean 326 (+50)* 79 (+12)*
Arctic Ocean 141 (-70) * 34(-17) *
Marginal Seas 210 51 (+51)*

= Recommendation 7: Confirm “Argo Global” design

JCOMM in situ Observations Programme Support Centre — Argo Information Centre March 2017
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History & Practices

Deployments & Logistics
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Argo Deployments (2000-2016)

Hot Spots analysis

I coid Spot - 99% Cenfidence (206) || Gold Spot - 0% Confidence (101) [ | Het Spot - 90% Confidence (74)
[ coid Spot - 95% Confidence (142) | Not Significant (2756) I Hot Spot - 95% Confidence (132)
I ot Spot - 99% Confidence (237)
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History & Practices

= Recommendation 7: Improve the coordination concerning the deployment planning
between Core, Equivalent and BGC Argo as far as possible, to avoid overlaps.

=
3%

= Recommendation 8: Improve the regional coordination and planning for the Atlantic Ocean ?ﬁ
between EuroArgo, USA and Canada.

4 = Recommendation 9: Improve communication at the basin level for implementation plans
through working groups and teleconferences.

‘ ) o el o o gt L
o et conmetons canarre ToTAL| A0 | 10 | PO | so | Ar |Marginal|Other
o =“’“°‘*'i‘:-'a Argo Core 3520 [ 995 | 606 | 1363 | 176 | 80 | 198 | 102
@ =0, —oirmen.EE e [Other 1239 | 172 | 237 | 446 | 42 [ 38 | 101 [ 111
TOTAL 4759 | 1167 | 843 | 1809 | 218 | 118 | 389 | 213
TARGET/year | 913 | 192 | 169 | 387 | 79 | 3a 51
avg(year) core 704 198 121 273 37 16 39
DIFFcoreNb | 209 | 6 | 48 | 114 | 42 | a8 | -12
Diff. core % 23 | 3 | 28 | 29 | 53 | 53| -23
avg(year) total | 952 234 169 362 46 24 78
DIFF total Nb 39 | 42 o | 25 [ 33| -10 26

Table 2: Deployments 2012-2016, by ocean basin
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History & practices o

Charters: Kaharoa critical contribution to Argo
balancing mecanism (Indian/Pacific)

= Recommendation 10: Increase cooperation around charted based deployment

opportunities. One extra yearly cruise could be set to complete Karahoa's contribution and
prepare the future.
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Argo Kaharoa's Deployments February 2017
Planning (107)
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Implementation Status

15% of extras contributions (Equivalent/BGC/Deep)
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Implementation Status
Core Argo: still progressing ...very slowly.
Core Argo
4,000 lll I =
3,000 -|
é 2,000 -|
.
1,000
’ 2002 2004 2008 2008 2010 2012 2014 2016 -
Time

Argo
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Implementation Status |

« Core Argo underfunded:

— More partners/floats required
— Or longer float lifetime

 National, Industry, Civil Society
— No results yet

= Recommendation 11: Seek new national contributions, new partners and communicate on

this need (ideally 200 floats per year are required: 100 for Pacific Ocean, 50 for Indian Ocean,
50 for Southern Ocean).

JCOMM in situ Observations Programme Support Centre — Argo Information Centre
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Implementation Status

Activity

« Global Argo 101%
» Core Argo 90%

Argo Global

Activity
Argo Global - Atlantic Ocean

Activity
Argio Global - Pacific Ocean

Activity
Argo Global - Arctic Ocean

Activity
Argo Global - Southermn Ocean

Activity
Argo Global - Mediterransan Sea

Activity
Argo Global - Marginal Seas

Activity
Argo Global - Indian Ocean

JCOMM in situ Observations Programme Support Centre — Argo Information Centre

101.28%
1/2017

110.37%
12017

112.58%
1/2017

53.9%
1/2017

41.7%
1/2017

132.14%
1/2017

B2.86%
12017

112.81%
12007

3753
Target

791
Target

1590
Target

141
Target

326
Target

56
Target

210
Target

695
Target
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Implementation Status

Activity Trends
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Implementation Status

Coverage

o |
Coverage (Yearly) 66.04%
Argo Global 2014
Coverage (Yearly) 73.14%
Argo Global - Pacific Jczen me - e e
™ [ Mt i e
Coverage (Yearly) 71.05% s
Argo Global - Atlentic Oczan 2016 Fig. 23, 24: Argo coverage 2015 and hot spots analysis
Coverage (Yearly) 48.57%
Argn Global - Marginal Seas 2014
Coverage (fearly) 30.67%
Argo Global - Southermn Ocean 1016
Coverage (Yearly) 809.20%
Argo Global - Medit=manean S28 1016
Coverage (Yearly) 28.37% - T S W S T
Argo Global - Arctic Dcean 2016 @ ooy 18
DD'-'EFEQE I:"f’early} 70.04% Fig. 25, 26: o coverage 2016 and hot spots analysis
Argo Global - Indien Ocean 016

Fig. 27, 28: coverage Jan. 2017, and hot spots analysis
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Implementation Status
Coverage Trends
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Implementation Status

Deployments & coverage hot spots

Argo Deployments (2000-2016) Argo 2016 Coverage - Hot Spots Analysis
Mot Spots analysis For each pna element a spatial weight on cbservatons densty is cakiulated accomdng 10 Reghbours 10 dentéy spatal custers of hot'cold spots.
To b stistcally significant, the hot'cokd spot wil have highfow vakue and be sumounded by omer features with highlow vakus (Getis-Ord Method)
I Cotd St - 99% Contisence (20¢) [ Cout Spot - 90% Comtiaence (101) [ Mot Spot - 9% Contdence (74) I <o Spot - 9% Cantdence Cold Spot - 90% Contdance [N Hon Spot - 9% Confitence
I Coid Soct - 98% Cantidence (142) Not Signcant (2756) I viox Spox - 35% Contosnce (132) B oo Spot - 95% Cantdence Nat Sgrdcant B 1ot St - 95% Contisence
o T ot 50t - 09% Contcance (237) ‘ o B 1o Sper - 9% Confisence.
Corersind by wew comncps o 0303077 Conerated by wow romwege o MODI0NT

Fig. 32, 33: deployments vs coverage
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Implementation Status

Density Maps (Operational Platforms)
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Argo Density - simple February 2017

Profiling floats density, 6° x 6°, normalized on Argo Global design
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Implementation Status

Density Age (Operational and Decimal platforms)

€ i - = £ = |
- e
4 [T )

o
30
, . \
‘T N
\ 0
F N
= ] ) |
| 1 : .
60° 80° 120° 150 -180° -150 -120 80 -60° - 0
Argo Density/Age February 2017
Profiling floats density/age, 6° x 6°, noirmalized on Argo Global design.
Floats are weighted by their probability to survive one year.
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Implementation Status

Density/Age including Plans
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Argo Density/Plan February 2017

Profiling floats density/plan, 6° x 6°
Number of operating floats, weighted by their probability to survive one year, plus deployment plans, normalized on Argo Global design targets
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Implementation Status
Gaps
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= Recommendation 13: Use the Fig. 37 (Argo gaps) to plan and optimize next deployments for

2017
"l " m
[ . \ A
F: -30°
v | y
60° 80° 120° 150 -180° -150 -120 80 -60° -30° 0
Argo Density/Plan - Gaps February 2017

Profiling floats density/plan, 6° x 6°
Number of operating floats, weighted by their probability to survive one year, plus deployment plans, normalized on Argo Global design targets
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a4
I I t t‘ St t WMO OMM
Intensity
Intensity 55.88% Intensity 55.88% 34
Argo Global - Arctic Ocean 12/2016 Argo Global - Arctic Ocean 12/2016 Target
Intensity 94.09% Intensity 98.69% 913
Argo Global 12017 Argo Global 27207 Target
Intensity 119.79% Imtensity 121.35% 192
Argo Global - Atlantic Ocean 172017 Argo Global - Atlantic Ocean 272017 Target
Intensity 152.94% Intensity 152.94% 51
Argo Global - Marginal Seas 1/2017 Argo Global - Marginal Seas 272017 Target
Intensity 128.99% Imtensity 128.99% 169
Argo Global - Indian Ocean 172017 Argo Global - Indian Qcean 272017 Target
Intensity 49.37% Intensity 62.03% 79
Argo Global - Southern Ocean 172017 Argo Global - Southern Ocean 272017 Target
Intensity 200% Imtensity 207.14% 14
Argo Global - Mediterranean Sea 172017 Argo Global - Mediterranean Sea 272017 Target
Intensity 72.35% Intensity 79.59% 387
Argo Global - Pacific Ocean 172017 Argo Global - Pacific Ocean 272017 Target

JCOMM in situ Observations Programme Support Centre — Argo Information Centre
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Implementation Status N

Intensity Trends

200

/_\/\_/\/\J\f “'\./\U\I /\/\_\ /." \/\,\(_\L . ."'\._x__ Wv A\__Mﬂle

100 | N .:\_/HN ’ \"-\/
S ‘-’J/m

= Recommendation 14: Increase the deployments in the Pacific Ocean in 2017 (order of 100

extra units, for a total of 487 floats).
= Recommendation 15: Double the number of deployments in Southern Ocean

= Recommendation 16: Review the potential partners for each Marginal Sea, as some doesn’t
seem to have regular and “core Argo” implementers.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016

— Arctic Ocean - Argo
Global

=—#= Glabal Ocean - Argo
Glabal

Harginal Seas -
argo Glabal

Southern Jc=an -

JCOMM in situ Observations Programme Support Centre — Argo Information Centre March 2017



jcommEps &,
Implementation Status

Regional Perspectives

‘ =
4,
E ) S=77

Activity | Activity Intensity | Intensity 2016 > 5 years

target status target status * Coverage
North Atlantic 341 120% 83 147% 80% 11%
South Atlantic 450 98% 109 104% 64% 11%
North Indian 88 184% 21 233 % 91% 12%
South Indian 607 101% 148 82% 68% 24%
North West Pacific: 465 109% 113 140% 78% 26%
North East Pacific: 254 124% 62 91% 72% 30%
South West Pacific: 366 129% 89 90% 82% 33%
South East Pacific: 505 95% 123 55% 63% 30%

Table 4: Activity, Intensity, Coverage, old floats proportion for sub-basins.

= Recommendation 17: Slowing down the rhythm of deployments in North Atlantic would not
hurt.

= Recommendation 18: A pause in deployments in North Indian Ocean would not hurt and
priority should be given to the south region for 2017.

= Recommendation 19: Double the intensity of deployments in South East Pacific (up to 125 in *
2017)

JCOMM in situ Observations Programme Support Centre — Argo Information Centre March 2017
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Implementation Status

Regional Perspectives

Activity | Activity Intensity | Intensity 2016 > 5 years

target | status target status * Coverage
Japan Sea 16 206% 4 170% 13% 12%
South China Sea 22 73% 5 188% 82% 0%
Med. Sea 56 128% 14 241% 89% 0%
Black Sea 10 80% 2 200% 80% 0%
Caribbean Sea 38 45% 9 60% 21% 6%
Gulf Of Mexico 20 65% 5 120% 40% 8%

= Action 3: (JCOMMOPS) Develop indicators for sub-basins

Table 5: Activity, Intensity, Coverage, old floats proportion for main Marginal Seas

JCOMM in situ Observations Programme Support Centre — Argo Information Centre
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Implementatio
Regional perspectiv: )

Implementation

Activity 101.85%
Tropical Pacific Observing System - Pacific Ocean 1/2017
Age January 2017
Profiling floats age distribution (in years)
coverage (Momhly) 59-37% ‘ <lyear(792) + 2:3(761) * 45(347) * 6-7(0) ® 89(101) & >10years (106)
Tropical Pacific Observing System - Pacific Ocean 1/2017 M'._n:a_zs ' ) ' h .
Coverage (Monthly, sum) 66.67%
Tropical Pacific Observing System - Pacific Ocean 1/2017
Coverage (Yearly) 76.58%
Tropical Pacific Observing System - Pacific Ocean 2016
Intensity 68.78%
Tropical Pacific Observing System - Pacific Ocean 1/2017

Fig. 48, TPOS KPIs January Status 1

Argo Age - Hot Spot Analysis January 2017
For each float a spatial weight on age is calculated according to neighbours to identify spatial clusters of hot/cold s :
To be statistically significant, the hot/cold spot will have a high/low value and be surrounded by other features with high/low values. (Getis-Ord Method)

-99% Confidence

= Recommendation 20: Deploy at least about 250 units in the TPOS region to maintain the ®

rated by www joommops.org, 02/0272017

array and anticipate a 10% decrease in activity soon.
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Planning |

~600 deployment plans for 2017. Good! But can be improved

Argo 2017 Planning 01/03/2017 §
Argo 2017 Planning 01/03/2017 e By country
By st et @ @ e ———
Argo-%i8 ARGOF IR LOC ° REGISTERED ©  OPERATIONAL Werdd_Ocean_Base S T R
B sme B w
O PROBABLE B - o a
() m

®  AcTNVE ®  mACTIVE o i 7 5
a o CONFIRMED . P Projection: Plate Carmee
JooMmons oy

Central Meridian. 150"
Projection: Plate Camoe
Central Merigian: 150

= Recommendation 21: AST Members to provide yearly commitments i) by network (core,

equivalent, BGC, deep) and-i)to-distribute-these commitments-by basin:

= hecommendation 22: (routine) AST Members to regularly check the AIC/JCOMMOPS website

and work with the TC to ensure the planning information is correct and up to date.

JCOMM in situ Observations Programme Support Centre — Argo Information Centre March 2017
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Planning

Someone has been reading the report !

= Recommendation 23: Atlantic Ocean implementers to consider planning deployments not K -
yet registered, outside the Atlantic Ocean. With more than 200 units registered for 2017, and °
certainly a few ones to come from smaller programmes, the intensity target will be largely g
reached.

= Recommendation 24: 100 EU floats could be used to fill gaps in Southern Ocean, to help
address the anticipated decrease in the East and Equatorial Pacific and help to sustain the
Indian Ocean.

To be noted the very good planification of EU deployments through the activities
of the EuroArgo Infrastructure.

JCOMM in situ Observations Programme Support Centre — Argo Information Centre March 2017
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Panning |

Gaps and Cruise Plans...
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= Recommendation 25: Argo operators to send deployment or retrieval requests for 2017 to
JCOMMOPS. A number of solutions will be provided in return. This is a service provided by
the infrastructure, not fully exploited yet by the Argo community.

= Recommendation 26: JCOMMOPS ship coordinator to participate in the working groups for
basin implementation and planning
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Conclusion

« Argo is doing well but remains fragile
« Core Argo needs more floats or will decrease

« Instrument reliability offers optimistic
perspectives — not equal

« Multidsciplinary turn is slow and not fully
contributing to the global design

» International cooperation working well,
« misbalance » in AO.

« Optimization critical — planning and
communication

« Optimize spatial distribution: more floats or
more ship time
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Conclusion

« Atlantic: all green. Few gaps central south. Intensity to be slow down
to free up resources . Good for a few years. Planning near full.

. ISrE)C/hla(I; O fine. But intensity irregular. To be closely monitored. Planning

« Pacific: good but « alarm » raised. Old floats, low intensity.
Challenge. Kaharoa on rescue. 500 units required. Half planned.

« Southern: too low intensigl. Design review will increase the effect. 90
units required. 33 planne

e Arctic: fine.

« Marginal Seas: need more partners/interest

« TPOS: 123/250 planned. attention. Getting old. Will decrease.
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Conclusion

« Argo doing well but there is room for improvement
» Toolbox is ready and operational

« Communication is required and coordination at the basin/regional
level necessary

« Use opportunities as far as possible and start to raise common ship
time ressources.

« Perspectives are optimistic (EU, China)
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