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The Initial Motivation
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Unfavorable Ocean Conditions Likely Cause of Low Salmon
Returns Along West Coast in 2007

March 3, 2008

inizations

"the widespread pattern of low returns along the West
Coast for two species of salmon indicates an
environmental anomaly [low nutrient production]
occurred in the California Current in 2005."




More Motivation

“Further development of event-scale observing
capacity (e.g., novel autonomous platforms) in all
continental margin systems to better quantify impacts

of episodic events on coastal carbon budgets”
A Science Plan for Carbon Cycle Research in North American Coastal
" | Waters 2016, Ocean Carbon and Bio. Program and NA Carbon Program

4[@ NSF’S 10 BIG IDEAS

Navigating the New Arctic

“Current Arctic observations are sparse and inadequate
for enabling discovery or simulation ... to assess their
impacts on the broader Earth system”




Science Requirements

* A cost-effective, coastal ecosystem
Size observing system

* Sensor suite: CTD, O,, pH, Nitrate,
FL/BB and Optical Radiation

 Spatial Scale: coastal ecosystem, e.g.,
the west coast of North America

* Time Scale: up to 4 profiles/day (or
more)

 100s of profiles spread over several
years

 Science targets: Fisheries, HABs,
Oxygen Dead Zones, ...
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Devastating toxic algae bloom plagues
Florida’s Gulf Coast

.., [l By TAMARA LUSH (AP), August 10, 2018
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Current CPF Version 2.1 and 2.2
* Depth range = 0 to 350 meters
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Current CPF Version 2.1 and 2.2

* Depth range = 0 to 350 meters

* Buoyancy engine AV/V = 3.5
liters / 40 liters = 9%
* Working density gradient =
1000 kg/m3 / 1025 kg/m3 = 2.5%
* Vertical velocity = zero to ~50 S
cm/sec Bladde
* Ability to anchor/deanchor , 0il Pump

* Reserve buoyancy to offset

biOfOUIing ‘ External Oil 1' :‘ ' -
Bladder * S




Current CPF Version 2.1 and 2.2

* Depth range = 0 to 350 meters

* Buoyancy engine AV/V = 3.5 liters / 40
liters = 9%

*Science Payload = 9 sensor
ports: 6 BGC sensors plus 3
more
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Current CPF Version 2.1 and 2.2

* Depth range = 0 to 350 meters | g

* Buoyancy engine AV/V = 3.5 liters / 40 = ‘ = PRl
liters = 9% ;RP = s |

e Science Payload: 9 sensor ports: 6 BGC Qiﬁ Emc""”“;l R
sensors plus 3 available ports <o 2B internal Ol | e
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Science Data Products

Salinity [pss]
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CPFViz - Data visualization for a Coastal Profiling Float
Using Deep-Sea DurafFET pH sensors in Coastal Profiling Floats

Quick Instructions

Select CPF Mission (ctrl click for Select One X Variable Select Y Vanables (ctrl click
more than one) >1)

CPF003_2021-9-16....... Depth[m] Depth[m]
Select Output Type and CPF003_2021-10-21....... Pressure[dbar] Pressure[dbar]

CPF003_2021-11-2. Date Date on A
CPF003_2021-11-12. Cycle Cycle Autoscale X & Y axis : |OF ™

CPF003_2021-11-16....... Salinity[pss] Salinity[pss]
CPF003_2022-2-23 Temperature[°C] Temperature[°C] Enter Ranges if Autoscale is Off
CPF003_2022-3-14. Sigma_theta[kg/m~3] Sigma_theta[kg/m~3] (Min & max ranges default to 0 and 200 if
CPF003_2022-3-29 Oxygen[pmol/kg] Oxygen[pmol/kg] Avtoscale off and box is emply. Depth
CPF003_2022-4-25 OxygenSat[%] OxygenSat{%] mﬁmﬁﬁ::ﬁ:;ﬂ T
Nitrate[pmol/kg] Nitrate[pmol/kg] - X Max:
Chl_a[pg/1] Chl_a[pg/I] . | - |
b_bp700[1/m] b_bp700[1/m]

& _— pHinsitu[Total] ' pHinsitu[Total]
Good and Quest. ' Lon [°E]

Good Only Lat [°N]

single graph,
multiple Y variables
or multiple stations
are stacked vertically
Week Ending on End Date if it is On)
Month Ending on End Date e o and
Specify Start/End Date v Max Depth

range for data
used in Time
Series Plot (X
09/17/2007 Var = Date)




Float Nav|gat|on * Experiment: Park the CPF at various depths

and compare track to ROMS nowcast and
previous missions that anchored on the
bottom after every profile
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Engineering Results
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More Engineering Results
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A Pickup Truck for the Sea?




Next Steps

* Run science missions with all 3 of our CPFs

* The influence of lateral nutrient transfer from
upwelling plumes versus canyon upwelling
on the development of high chlorophyll
levels in the Monterey Bay “upwelling
shadow”
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Next Steps

* Run science missions with all 3 of our CPFs

* Extend the mission duration

* Continue enhancing reliability

* Finish new battery pack with 4X higher energy per cm3

* Replace/supplement ROMS model current forecasts with
small, low power current sensor e.g. tactical grade MEMS
Inertial Measurement Unit

* Develop collaborations with external labs



Next Steps

* Run science missions with all 3 of our CPFs

* Extend the mission duration

* Continue enhancing reliability

* Finish new battery pack with 4X higher energy per cm3

* Replace/supplement ROMS model current forecasts with
small, low power current sensor e.g. tactical grade MEMS
Inertial Measurement Unit

* Develop collaborations with external labs

e Make the CPF tech. available to the
community



