CANON Experiment Plans – Spring

Science Motivation, Questions, Hypothesis

1-2 paragraphs (John Ryan with team) – Working questions below

· Can we detect increased levels of zooplankton (and ammonia?) at the edges of the upwelling plume?
· Can we measure diel changes in ammonia at the edges of the upwelling plume? 
· Can we measure diel changes in nitrogen uptake by phytoplankton and nitrification by bacteria at the edges of the upwelling plume?
· Can we quantify nutrient fluxes from the upwelling plume into the high chlorophyll waters?
· What is the source of high ammonia in the upwelling plume?
· Does high ammonia in upwelling plume inhibit diatom growth?
· Can we have a genomics based question – methods?
· Others?

Pre-experiment analysis 

What data is available, where is it, how do we access it, how do we process, analyze, visualize? Thom and John

Thom’s Note:
[bookmark: _GoBack]
The archive descriptions for CANON data are located at:  http://odss.mbari.org , select the ‘Data Analysis  tab’ – this is ‘data central’ for CANON.

We have the following data products as transparent overlay options in the ODSS situational awareness perspective:

· HF Radar
· 1 Day Chlorophyll composite
· 3 Day Chlorophyll composite
· 8 Day Chlorophyll composite
· 1 Day SST
· 3 Day SST
· 8 Day SST
· ‘Declouded SST’ (coming soon)

Are there other products that should be available for ‘real time’ decision making?
Can we remove some of these products if they are unused / unneeded?
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Pre-experiment planning

What are the assets, how do we deploy them, how do we know how long it takes for transects, how do we know where they are, what measurements do we make on water samples, do we have locations to store the data, do we have tools to extract, analyze the data, do we have tools to visualize the data?

Asset list
Spray, Wave and Webb gliders
LRAUV (Daphne with turbulence, Tethys with CTD package)
Dorado with LIST and LIST Holo, CTD package and gulpers
Small ship support with CTD and underway measurements
Drifters, moorings, satellites, HF radar, COAMPS, etc.

Preliminary plan (Francisco and John)

Deploy Spray, Wave and Webb gliders on May 21 for reconnaissance phase (see figure below for repeat transects), recover on June 7 or 8
Deploy LRAUV May 28-June 1 (Daphne with turbulence) for repeat transects along 36.9N (see figure below), on June 1 replace with Tethys , recover on June 7 or 8 
Deploy Dorado May, 29, 30, 31, June 1 (three evenings) with LIST and LIST Holo, make transect offshore along 36.9, collect water on the return transect in upwelling plume, front and shadow. Repeat June 5, 6,7, and maybe 8.
Deploy small ship May 30, 31, June 1 deploy drifters along 36.9 and collect water on the return transect in upwelling plume, front and shadow. Repeat June 6,7, and maybe 8. Drifters recovered daily unless clear that they will not exit region rapidly.

Water sample analysis/other collections

Julio – please fill in
Alex Worden/Jon Zehr, other genomics folks please fill in
Biogeochemistry (Tim, Jason, Marguerite et al.) – Euphotic integrated rates of primary production (C14 and C-13), ammonia and nitrate uptake. Nitrification rates. Triple isotope samples. Chlorophyll, bacteria, flow cell cytometry ?, microscopy, etc.
Zooplankton – Steve H., Haibin and Julio please fill in.
Other?
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Figure. Preliminary plan for the deployment of assets. 

Distance travelled over ground = (Speed * SOG Factor * Hours * 3600 sec/hr)   / 1000 m / km * DeratingFactor for surfacing and overshoot

Surfacing:  3 to 5 % derating.   Overshoot 4 to 6% => 10% derate, factor = 0.90

	Platform
	Speed
(m/s)
	Speed 
Range
(m/s)
	Pitch Angle
(Degrees)
	Speed
Over ground
factor
Cos(pitch * 0.01745) 
	YoYo
Depth
(TBD by Science)
(m)
	Hours per day
(hr)
	Derating
	Compute
Distance
Traveled
(km)

	Dorado
	1.5
	1.25 to 1.75
	25
	0.90
	120 m ?
	18
	0.9
	80

	LRAUV
	1.0
	0 to 1.0
	20
	0.94
	
	24
	0.9
	73

	Webb Glider
	0.13
	0.1 to 0.33
	17
	0.96
	200 m ?
	24
	0.9
	9

	Scripps Glider
	0.13
	0.1 to 0.33
	17
	0.96
	200 m
	24
	0.9
	9

	Wave Glider
	0.5
	0.1 to 1.0
	0
	1.0
	
	24
	1.0
	43

	Stella Drifter
	0.1 ?
	0 to 1.0?
	0
	1.0
	
	24
	1.0
	8

	LST
	0.1 ?
	0 to 1.0?
	0
	1.0
	
	24
	1.0
	8

	
	
	
	
	
	
	
	
	





A tool to graphically estimate platform operational area is in the works – first a prototype proof of concept by CSUMB, then an implementation by ODSS engineering after they finish priority features/bug fixes for situational awareness and data archive description (can’t commit to deliver for May just yet)

Reconnaissance phase

How do we access information, process the data, visualize, how do we use the information to make decisions, adapt the preliminary plan, what is the decision process, how do we transmit the information to the operators, etc.?

Experiment phase

How do we access information, process the data, visualize, how do we use the information to make decisions, adapt the preliminary plan, what is the decision process, how do we transmit the information to the operators, etc.?

Post experiment phase

How do we archive information, what kind of products should be produced immediately, what is the plan for data analysis and visualization, what are the lessons learned, etc.
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T-S-ammonium diagram
Line 67 data, east of 125W, from fall 2007, 2009, 2011
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