2018 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – July 19th at 8:00 a.m., Phase II – September 7th

	Project Number:
	901512


	Project Start: Jan. 1,
	2015

	Project Duration (in years):
	Year 4 of 5 1


Please indicate if proposal includes requests for any of the following (mark all that apply).

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ship Time
	ROV
	AUV
	Wave Glider
	Mini ROV


Please indicate what type of project is being proposed (mark only one).
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	Feasibility/Scoping

[Less than 100 days effort]
	Development

	Research
	Infrastructure2
	Education
	Time Series
	Institute Initiative


Project Manager
:

Monique Messié / Kevin Gomes
Principal Investigator:
Ken Smith
Lead Scientist:

Francisco Chavez, Bruce Robison, Ken Smith
Lead Engineer:
Kevin Gomes

Project Title:


An integrated MBARI time-series program
Please indicate percentage of effort on this project anticipated for 2018 toward these three highest institutional goals (percentage total should equal 100%). 

	Goal
	Developing/adapting innovative technologies
	Utilizing developments to explore and understand ocean systems
	Technology/knowledge transfer


	Percentage
	75
	10
	15


a) New Projects
N/A
b) Continuing Projects
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1- Data synthesis (identify key parameters and condense the time series information)
2- Synchronous variability (identify cause/effect relationships between the time series and with the environment)
3- State of the ecosystem (statistical approaches towards defining proxies related to ecosystem health)

4- Prediction (predict key parameters in the future, a few years ahead and under climate change)
ITS 5- Outside data sets (enlarge the above studies to the California Current)
timeline 6- Carbon budget (quantify carbon fluxes from surface to bottom and harvest)
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Figure 1 – Timeline of ITS work to date (bold), and expected work in the upcoming years, color-coded following the 6 long-term goals outlined in the original 2015 proposal (updated from the 2017 proposal). Italic highlights efforts that might be dropped due to Monique’s leave of absence (red box). Efforts related to the ITS scientific integration and conducted as part of the three individual time series projects (MBTS 901112, midwater time series 901221, pelagic-benthic coupling 901113) as well as MBON (708122) are included.

Current status of project and results to date
Figure 1 displays the ITS timeline as presented in the 2017 proposal; completed tasks are in bold. Work to date in 2017 has primarily targeted the state of the ecosystem category (#3, pink). We have been investigating the results of similar techniques applied to the three time series, notably principal component analysis (PCA) and non-metric multidimensional scaling (nMDS). While each time series display different modes of variability, certain characteristics are shared among the time series (Figure 2). The communities were fairly stable until the late 90s, then a lot more variable. The 2005-07 years tend to stand apart, as do recent years (starting in ~ 2011, and more pronounced in 2014-15). 
[image: image2.png]Dimension 2

008

005

004

002

002

00

006

SURFACE

MIDWATER

BENTHOS

tress=08)
20) nMDS Midwater (st e .
nMDS Surface (stres g}g ggﬂ .
b . 2 oo 2013
b \ [
o o \
200 2008 0.05
2 N
2% 2006~
/ o 14 S
[ . [
=10 .
oo L Lae
) n £
% LR NiR
g | B .
i o8 i
i J—
18 B s
00 b i
188 1990 02
TN 06 i -
E
o o o ow T
00 Di nsmnl Dimension 1




Figure 2 – Non-metric multidimensional scaling (nMDS) analysis of communities in the three time series, based on Bray-Curtis metrics of dissimilarity.
We also investigated how time scales of variability change across the time series, notably in relation to the integration time scale of upwelling forcing (Figure 3). Typical ecosystem time scales increase from surface to midwater to benthos, with the surface ecosystems being a lot more variable and responding to upwelling forcing much faster than midwater communities, and even more so than benthic communities. The integrated upwelling time series in Fig. 3 explain between 18% (surface) and 53% (midwater) of the variance of the first mode of variability as described by a principal component analysis. 
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Figure 3 – Comparison of the first principal component for each time series (shaded colors) with different integrations of the M1 upwelling time series (black line). Integration is performed following Di Lorenzo and Ohman (2013); the integration time scale represents the memory of the system. 

We are currently refining and deepening the analysis presented above, notably looking into whether the lower frequency variability observed from surface to midwater to benthos may be related to depth or to trophic levels, based on a finer analysis of the midwater data set. 

Reference

Di Lorenzo, E., & Ohman, M. D. (2013). A double-integration hypothesis to explain ocean ecosystem response to climate forcing. Proceedings of the National Academy of Sciences, 110(7), 2496-2499.

Significant changes from previous project proposal 

Because of Monique’s leave of absence next year, we are planning to focus efforts this year on wrapping up current lines of investigation rather than starting new ones as described in last year’s proposal. In particular, we will probably not systematically test paradigms (expected relationships) as was proposed last year, focusing instead of the ecosystem indices study that is starting to yield interesting results (Figures 2 & 3). We expect that this study will indirectly test paradigms as well (e.g., relationship between upwelling and ecosystem variability, Figure 3).
Publications based on the results of this project only
Smith, K.L., M. Messié, A.D. Sherman, C.L. Huffard, B.W. Hobson, H.A. Ruhl and A. Boetius, 2015. Navigating the uncertain future of global oceanic time-series, EOS, 96, doi:10.1029/2015eo038095.

c) New and Continuing Projects: Plans for 2018
The expected percentages of effort in 2018 are (see front page):

75% developing/adapting new technologies (the bulk of the 2018 efforts will relate to improving the common data repository and corresponding visualization tools, see Engineering/technology development)

10% explore and understand ocean ecosystems (while largely scaled back in Monique’s absence, research activities will continue)

15% technology/knowledge transfer (Ocean Sciences presentation planned in February 2018).

Research Activities
Research activities in 2018 will be scaled back following Monique’s leave of absence starting April 1st. The first 3 months will be devoted to wrapping up the analyses described above and preparing a presentation for the Ocean Sciences conference (Portland, OR, 11-16 February 2018). During the rest of the year, the team will continue meetings and discussions related to the database/visualization development (see “Engineering/technology development” below). This continued line of communication will also be crucial to keep aligning research priorities within each team, and to discuss future work notably related to developing a carbon budget. Significant work is being carried by researchers within each lab (notably Tim Pennington for surface, Rob Sherlock for midwater and Crissy Huffard for benthos) and this is expected to continue as well. 
Engineering/technology development

The main part of the technology development is related to the data integration. Any other time series design and development tasks are being done in the individual time series projects (e.g., Sipper-LRAUV, i2MAP, Park-n-Fly).
As the central data repository and visualization work continued through 2017, it fostered great discussions on how we might look at all this data together in different ways.  The figure below shows an example of the current iteration of the ITS repository and visualization interface. 
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Figure 4 - Screen Capture of the ITS Visualization Interface
As the discussions progressed, it was clear that in order to understand the data being integrated from the three time-series efforts, other data was needed to supplement the analysis of the data.  For example, users wanted to be able to add their own data to compare with the data in the integrated time-series data repository. The requirements for the data repository starting to look more and more like the requirements for the core ‘catalog’ functionality that was being developed to support the ESP data portal and the ODSS under the CANON project.  In order to cut down on duplicate development effort, it was decided that the core catalog and time-series data storage technology would be combined across the three projects: Integrated Time-Series, ESP and ODSS.  The goal of this approach is to build a foundation that can eventually serve as a core component of the Data TAG efforts as well.
The development effort for the ITS project will be devoted to the two main components as well as attending meetings to get iterative feedback from the science customers.  The two main components will be the catalog/repository and the visualization interface.  The catalog development hours will be shared across the three projects (ESP, ODSS, and ITS) and the other hours will be devoted to the project specific user interfaces.
Field programs (detail ship requirements/deployments/diver requirements)
None.
Isotope Usage

Project teams must provide details regarding any planned isotope use on shore, on ships, in the Sanctuary, etc. Please review the guidance on isotope usage at http://www.mbari.org/at-sea/cruise-planning/hazardous-materials/ and policy at  http://mww.mbari.org/safety/SafetyManual/Isotope_Use_Policy.pdf, and then provide details on plans below.

None.
Specific deliverables
For the development effort, we will be continuing to work on an iterative cycle of development and deployment so the science users can use the interface and give feedback for iterations.  The deliverables for this effort will change as we get feedback, but fundamentally there will be the core catalog/repository development and the user interface.  If authentication and authorization is not completed in 2017, it will be developed in 2018.
Milestones (see personnel classification list for staff classifications)
We will continue to the same development process that we did in 2016 which is an iterative process of development, deployment and feedback.  The timing of the milestones is flexible for this work so we will just divide the hours evenly across the quarters.
	2018 Project Start Date: 
01/01/2018
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	All year
	Q1
	Q2
	Q3
	Q4
	

	Milestone Description
	Science / engineering meetings
	Catalog and visualization update iteration 1
	Catalog and visualization update iteration 2
	Catalog and visualization update iteration 3
	Catalog and visualization update iteration 4
	

	Electrical Engineer
	
	
	
	
	
	

	Software Eng-Embedded
	
	
	
	
	
	

	SE – Kevin Gomes
	20
	50
	50
	50
	50
	220

	Mechanical Engineer
	
	
	
	
	
	

	Mechanical Eng-Division
	
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	
	

	Associate Engineer
	
	
	
	
	
	

	Electrical Tech
	
	
	
	
	
	

	Software Tech
	
	
	
	
	
	

	Mechanical Tech
	
	
	
	
	
	

	Machinist 
	
	
	
	
	
	

	Divers
	
	
	
	
	
	


Budget justification
Software: Matlab standalone license annual support fees: $387. 

Matlab neural network toolbox annual support fees: $159.

Travel: domestic travel to Ocean Sciences (Portland, OR, 11-16 Feb 2018) for M. Messié: $2200 (based on $300 airfare, $500 conference fees, $1100 lodging and $300 meals).
Project team
· Francisco Chavez – PI

· Bruce Robison – PI

· Ken Smith – PI

· Reiko Michisaki

· Tim Pennington

· Rob Sherlock

· Anela Choy

· Crissy Huffard

· Monique Messié – Project Manager, Data synthesis and analysis

· Kevin Gomes – Technological data integration

Project lab and office space requirements 
In addition to any changes to current space usage, please also include anticipated office and lab needs for students, postdocs, collaborators, etc.
None needed.

Data storage requirements (see Todd Ruston for assistance)
None or very little.  We are looking to possibly utilize cloud storage as a test case in 2018.
Data availability outside project team, uniqueness

Data from individual time series are available as expressed in their individual proposals. ITS products such as ecosystem indices are not yet in a state where they can be distributed, as they remain a work in progress.
R/V Paragon Requests

If the project team will be requesting time for the R/V Paragon, please specify the operators in the group and provide estimates of their availability to operate the vessel.

None.
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

None.
Does the project team plan or anticipate export controlled purchases, shipments, or transfers of items (e.g., research instruments, proprietary data, hand-carried tools or samples) outside the U.S. temporarily or permanently? If yes, please identify country or countries and indicate whether these items will remain under MBARI control while abroad or controlled by others. Will the items be exported to more than one country? Please include foreign collaborator information as described above.

None.
Monterey Bay National Marine Sanctuary (MBNMS)
General Permit

Projects teams need to indicate if any work will be performed that is either: (1) currently authorized under our general permit; or (2) will require that we obtain authorization. The current permit can be viewed at http://mww.mbari.org/pco/permits/mbnms-2015-002_feb2015.pdf. Please see Mandy Allen for questions.
Is a permit with MBNMS required for your work? 

No for this project. Work conducted within MBNMS is detailed in each of the individual time series proposals.
SESAs (General map)
Projects will need to indicate whether or not work will be conducted within one of the Monterey Bay National Marine Sanctuary's Ecologically Significant Areas (SESAs). An interactive map can be found on the Sanctuary's SIMoN webpages at http://sanctuarysimon.org/maps/sesa/. (Note: It may take a moment for the page to load, so please be patient. Also, if prompted for a login, hit “Cancel” and then you will be able to access page.) To determine if your work will occur in a SESA, specific coordinates can be entered using the locator function (click on the red "target" button in the toolbar at the top of the map). If your work will be conducted in one of these areas, please indicate which area, by number. 

None for this project. Work conducted within SESAs is detailed in each of the individual time series proposals.
California Department of Fish & Wildlife

A Scientific Collecting Permit will be required for biological and geological sample collections offshore California (even in Federal waters and beyond), and for many activities in State Marine Protected Areas. Please see Mandy Allen for questions.
Will you be collecting samples that require a permit?

No for this project.
Will you be working in a State Marine Protected Area?
No for this project.

Authorizations/Permits from other Agencies or Organizations

Is the project team aware of any other permits or authorizations that will be necessary to perform the proposed work? If so, please list below along with status of authorizations (obtained, pending, need to apply, etc.). Please see Mandy Allen if you have questions.

None.
Active Acoustics

We are keeping an inventory of acoustic instrumentation. The current list is posted here: https://mww.mbari.org/resources/2018_Proposal_Process/documents/mbari_acoustic_instruments_2016-08-08_ver_10.pdf. If you have or plan to use equipment that is not already on this list, please be sure to include that information here.

None.
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	

	Low
	
	
	
	


� This date and number should remain the same for the duration of the project. If your project start date for 2018 is not January 1, please indicate the start date in the first cell of the milestone chart. Format for duration example: “Year 2 of 5”.


� Development and infrastructure projects must complete the risk matrix (see end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This category includes transfer of hardware, know-how, publications, presentations, etc. 


� This number should be the same number you entered on the resource requests for this particular resource.
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