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Recent advances in profiling floats have enabled 
many valuable new directions. Here are a few:

• Iridium on Argo floats
• Air-deployable floats
• BGC and bio sensors
• Deep Argo: Floats and SBE-61 CTD

Profiling floats are the workhorse of autonomous global ocean 
observations: versatile and cost-effective.

A PROVOR float shortly before recovery 
by Japanese coastguard vessel Takuyo



Argo’s global array, > 1.5M CTD profiles, has revolutionized broadscale
oceanography:

Basic science – Over 2600 research papers
National and international assessment of the state of the climate
Use in all global ocean reanalyses and forecasting systems
Graduate education – over 210 PhD theses have used Argo data

But Core Argo is only the beginning of what can be done with profiling floats

An Arvor Iridium float
Photo by O. Dugornay
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1828 Argos floats  as 
of 2/2017

2137 Iridium floats  as of 2/2017

Argo float (MRV SOLO-II) 
with an Iridium/GPS 
antenna

Greater data flow (1-2 m resolution)
Short surface time

Reduced divergence
Fewer hazards (grounding, bio-fouling)

Mission alterations
Sampling closer to the sea surface
Battery savings

About 80% of recent Argo 
deployments use Iridium, 
including all U.S. Argo

Bi-directional communications



Red dots show deployment locations (upper 
panel, 3/2014) of 41 Iridium Argo floats, and 
their recent location (lower panel, 10/2016). 
Black dots are other Argo floats in the region. 

Iridium – adding scientific value

2 years after deployment on the Equator, 
the RMS latitude of the Iridium floats 
was 1°, compared with 3.3° for  earlier 
ARGOS float deployments.

Diurnal cycle and surface layer sampling:

Iridium floats can sample nearer to the sea 
surface. At left a float in the eastern 
Equatorial Pacific has repeatedly sampled the 
diurnal cycle (17 profiles/26 hours). The 
mean diurnal cycle at 5 m (dashed, typical 
cutoff depth for Argos floats) at 1 m

Equatorial coverage

1 m
5 m



ALAMO Smaller profiling float that will fit in the AXBT launcher and can be 
used operationally by the USAF and NOAA Hurricane Hunter planes. 

Advantages over AXBT include: multiple profiles, more sensors (pressure, salinity, & 
accelerometer for surface waves), no VHF receiver equipment on planes

A-sized case

Weight <9 kg

1000-meter 
depth rating

1 meter bin-
averaged data

Iridium data 
communication

Air-deployable floats



A-sized profiling floats were originally developed 
under funding from ONR, and redeveloped under 
NOAA Sandy Supplemental funding.

The ALAMO floats have been tested and deployed 
in cooperation with US Air Force 53rd Weather 
Reconnaissance Squadron

ALAMO profiling floats are deployed 
through the AXBT launch tube.

Previous air-deployed profiling floats 
have required opening tail ramp.



Depth-time plots of sampling scenarios
1 profile per day 
to 1000 dbar

4 profiles per day 
to 300 dbar

12 profiles per day 
to 300 dbar

Rapid seesaw Daily profile

Also tested hourly 
profiling to 200 dbar



Applications in tropical cyclone and high latitude sea-ice studies 

ALAMO deployments during the 
2015 Atlantic tropical cyclone season An ALAMO float deployed in the 

Chukchi Sea in 2016

ALAMO float deployed near the Ross Ice Shelf in late 2016, with T and S records



Biogeochemical sensors on Argo floats
(More information in preceeding ALPS-II presentation)

Two major enhancements have been 
proposed for Argo. First, the BGC Argo 
planning group has called for a global array 
of 1000 floats, to include pH, oxygen, 
nitrate, chlorophyll, suspended particles, 
and downwelling irradiance.

Location of 65 active SOCCOM (Southern 
Ocean Carbon and Climate Observations 
and Modeling) floats

Records of temperature, dissolved 
oxygen, and nitrate near Hawaii (BGC 
Argo Implementation Plan)



Deep Argo: Observing the full depth of the ocean
Objectives: Close regional and global budgets of heat, freshwater, and steric sea 
level; observe large-scale deep circulation and MOCs.

Four models of Deep Argo floats have been developed:
Deep NINJA (Japan) 0 – 4000 m, JAMSTEC/TSK, SBE-41 
Deep Arvor (France) 0 – 4000 m, IFREMER/NKE, SBE-41
Deep APEX (U.S.) 0 – 6000 m, Teledyne Webb, SBE-61
Deep SOLO (U.S.) 0 – 6000 m, SIO-IDG/MRV, SBE-61

A Deep SOLO is deployed by RV Tangaroa



Regional Deep Argo pilot arrays

Successful deployment of prototype 
instruments was carried out for all models.

Regional pilot arrays are now being 
deployed to demonstrate capability, 
technical readiness, and scientific value.

Presently active Deep Argo floats are 
dominated by 19 Deep SOLOs, with 6 Deep 
Arvors, 3 Deep APEXs, 2 Deep NINJAs/

An additional 34 deployments are planned 
during 2017, and a larger number in 2018 
(expanding the Indian/Southern Ocean array 
and a new regional array in the Brazil Basin).

Deep APEX deployment from R/V Kaharoa in the SW Pacific Basin



Sampling close to the ocean bottom

Decadal changes in T and S are often bottom-intensified, and a 
priority for Deep Argo is to sample close to the bottom.
Deep SOLO has passive bottom-finding mechanism - a 3-m length of wire hanging below 
the float. 
The float’s buoyancy is adjusted at the beginning of each dive cycle so it will be neutrally 
buoyant with a fraction of the wire laying on the bottom.

Deep SOLO Float 6008

Deep SOLO



Global implementation of Deep Argo

A Deep Argo Implementation Workshop was held in mid-2014 (Zilberman and Maze, 2014)

An array design proposed by Johnson, Lyman, and Purkey (2015), including 1228 Deep 
Argo floats, was endorsed.

Coverage is 5° x 5 ° x 15-day cycles. Float lifetimes of 120 cycles or more will provide an 
array refresh time of 4 – 5 years.

Conceptual map of Deep Argo (Johnson, Lyman, and Purkey, 2015)

Deep SOLO is deployed 
by RV Tangaroa



The SBE-61 Deep Argo CTD
Aspirational accuracy goals are ± .001°, ± .002 psu, ± 3 dbar.

Calibration/validation cruises using SBE-61s co-mounted with SBE-911+,  and SW 
Pacific floats, indicate roughly ± .001°, - .003 psu bias, ± .004  psu, ± 5 dbar

Time-series of salinity anomaly on Θ
= 0.7°C for 11 Deep SOLOs in the SW 
Pacific Basin



Summary

• Air-deployable floats are in use to study air-sea exchanges and 
ocean dynamics in tropical cyclones and high latitude sea ice 
formation and melting.

• New sensors for biogeochemical and ecosystem properties add 
multi-disciplinary dimensions to earlier physical state observations.

• Deep Argo floats enable full-depth profiling to close budgets of heat, 
freshwater, and steric sea level, and observe deep ocean circulation.

• Profiling float technology supports a wide 
variety of applications from dense regional 
arrays to broadscale global coverage.

• The addition of bidirectional communication 
has boosted float lifetimes, reduced array 
divergence, bio-fouling, and grounding, and 
enabled new applications (surface layer 
sampling, equatorial coverage)


