2019 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – July 18th at 8:00 a.m., Phase II – September 6th

	Project Number:
	901512


	Project Start: Jan. 1,
	2015

	Project Duration (in years):
	Year 5 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 Robinson, Ken Smith
Lead Engineer:

Kevin Gomes

Project Title:

An Integrated MBARI Time-series program
Please indicate which category best describes the project theme (mark only one).
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	Ocean 

biogeochemistry
	Ecosystem dynamics
	Ocean visualization
	Exploration & discovery


Please indicate percentage of effort on this project anticipated for 2019 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
	40
	10
	50


1) ABSTRACT (new projects only)
   [Paste abstract here]   
2) PROPOSAL
a) All Projects
Statement of the challenge, why it is important
This text was taken from the original proposal:

MBARI currently supports three time-series projects. These time series span the water column, studying

surface, mesopelagic and benthic community processes in one of the most productive and economically

important areas of the world ocean. A common thread connecting these projects is the cycling of food, 

organic carbon, from its production by phytoplankton in surface waters to its ultimate use or

sequestration on the sea floor. MBARI is thus uniquely positioned geographically and technically to

make major contributions to the study of climate change and its impact on oceanic ecosystems and the

carbon budget, and has a tremendous opportunity to: 1) demonstrate the value of time series by

integrating MBARI time series data to support socially relevant problems; and 2) develop and export the

technology needed to make time series affordable and sustainable, and allow replication across broader

geographic coverage.

When combined, the three MBARI studies will provide an unprecedented dataset with tremendous

value to MBARI, decision makers and resource managers; a dataset that will expand the fundamental knowledge of ecosystem function. Here are a few examples of progress that could be enabled by

integrating the time series:

· Organic carbon production and utilization could be tracked throughout the oceanic water column to the sea floor allowing us to interpret the impact of global warming on the oceanic carbon cycle and the biological pump.

· Because ecosystems surveyed by the time series ultimately sustain fisheries and harvest in the California current, defining metrics for ecosystems health and carefully monitoring their state can also bring crucial information related to conservation, biodiversity and fisheries sustainability.
· Scientific exploration of relationships between the time series and the environment is likely to identify lagged relationships and biological processes that could ultimately enable prediction of future states of the system, notably under climate change.

No other time-series program worldwide now provides the requisite measurements with high temporal

resolution and long temporal sampling coverage to conduct such studies throughout the water column

and on the seafloor. The MBARI time-series studies also provide an unprecedented historical context of

data collected over the last 25 years to resolve natural patterns of variability up to the decadal scale and

put continuing studies in critical temporal perspective, which is of major importance in evaluating the

impact of changing climate on ocean ecosystems.
Relevance


How does it relate/contribute to MBARI’s mission and strategic plan?
This text was taken from the original proposal:

An integrated, long-term time-series firmly supports MBARI’s mission of achieving and maintaining a position as a world center for advanced research and education. By integrating the three unique time-series programs, MBARI will create a time series that takes a comprehensive view of the entire water column. This will place MBARI in a global leadership position with regard to time-series data and will provide a uniquely valuable asset to modelers, decision makers and resource managers. To effectively continue this valuable time-series, MBARI will have to draw upon the working relationship of scientists and engineers to update our sampling strategies to keep up with a more constrained resource pool. This combined time-series will also directly support three foci of the MBARI Strategic Plan: Ocean Visualization, Ecosystem Dynamics, and Ocean Biogeochemistry. The data collected and integrated through the Integrated TimeSeries Project is a valuable resource for understanding and visualizing all aspects of the ocean ecosystem and the biological, geological and chemical processes within.

Does it relate to the Technology Roadmap? If so, please describe how. (See http://mww.mbari.org/oed/TechnologyRoadmap.pdf.)
This text was taken from the original proposal:

MBARI’s Technology Roadmap (TR) is designed to help focus our efforts to achieve the vision articulated in the Strategic Plan. In the TR, advancing a persistent presence is listed as one of the key areas of technology development. More specifically, one of the development efforts spelled out under this focus is the development of tools for preserving, exploring and mining multi-disciplinary data sets. The analysis and development proposed under the Integrated TimeSeries project is directly addressing this particular development area. This project also directly addresses a couple of Problem Statements in the Technology Roadmap: #3 “Advance a detailed quantitative view of the biological pump” by collating carbon flux data from surface to the sea floor, allowing for detailed analysis, and #6 “Relate water-column conditions and variability to the abundance, distribution, and activity and organisms” by looking at climate-driven impacts on marine food webs throughout the water column.

How does it relate/contribute to the Packard Foundation’s Ocean Grantmaking Program? (See https://www.packard.org/what-we-fund/ocean/ and documents therein.)

This text was taken from the original proposal:

The Packard Foundation’s long-term goal as described in their U.S. West Coast Strategic Plan is to enhance the ability of the U.S. West Coast marine ecosystems to sustain biodiversity and productivity. More precisely, the Foundation supports work that will lead to a future in which:
· Effective governance and management systems exist that can access the necessary information for sound management and adapt to changing conditions, particularly in the face of the growing impacts of climate change and ocean acidification. 
· Oceans research and discovery provides the scientific knowledge and information needed for the sound management of the oceans and contributes to expanded human horizons and understanding
We feel that an integrated MBARI time-series as unique and long-standing as the one being proposed here, is key to providing the information necessary to help the Foundation achieve its vision. The data made available in this project will provide a unique picture of the Monterey Bay ecosystem in its entirety from the surface to the benthos, resolving natural cycles at time scales ranging from seasonal to decadal, thus providing invaluable information regarding biodiversity, productivity and health of marine ecosystems in the California Current. The integrated time series will also directly support the two goals listed above by providing the information to increase scientific knowledge to govern and manage our oceans in a sustainable way, potentially contributing to the two initiatives constituting the Foundation’s grantmaking strategy: advancing fisheries management and conserving marine habitats.

Overall approach to the challenge: Over the complete term of the project, what is needed to address the challenge (e.g., sensors, platforms, marine operations, de novo R & D, etc.)

Research
The original proposal had a very large write up for this section and I did not want to cut and paste it, you can reference the original complete term research plans here: https://mww.mbari.org/resources/2015_Proposal_Process/phase_1_pdfs/901512_IntegratedTimeSeries_2015.pdf
Engineering/Technology Development

The original proposal had a very large write up for this section and I did not want to cut and paste it, you can reference the original complete term research plans here: https://mww.mbari.org/resources/2015_Proposal_Process/phase_1_pdfs/901512_IntegratedTimeSeries_2015.pdf
Marine Operations/Field Programs
None
Data


What data products will be generated?

The goal is to have a combined data store (currently in MongoDB and Elasticsearch, but may not be final location) where the processed and combined data will be located.  This will mostly likely be on premises due to the fact that there is some discussion still about whether or not this data will be made available publicly. Monique is also generating analysis scripts and data products (plots, etc.) during her analysis.  She currently keeps those analysis products in a Git repository, but we are looking at the possibility of using something like Jupyter notebooks to house the code and generated products.
How will the data products be managed?


There will be a database (elasticsearch or other) on premises that will be updated as time moves forward by automated scripts.  Monique’s code is kept in a Git repository (BitBucket)

Describe data availability outside of the project team.

TBD.  This will be finalized in 2019. 
Describe data storage requirements.

The data will be stored on a database server and the storage space needed is pretty small (10’s of GBs).  We are hoping to keep this updated as time moves forward (past the life of the project), but the data comes in at a very slow rate.
Anticipated Impact
Who are the consumers of the instruments, methods, systems, and data that will be generated?

The final goal is to make the combined data sets, analysis algorithms and products available to the public, but this will depend somewhat on the completed analysis of the data sets.
b) Continuing Projects

If the proposed project includes multiple individual projects, please list each of these projects as a subheading in the proposal. For each subheading, please address the following:

Current status of project and results to date
Before Monique departed on her leave of absence, she finished preparation of a study that was presented at Ocean Sciences conference in Portland, OR, February 2018, "Temporal Variability and Environmental Forcing of Surface, Midwater and Benthic Communities in the California Current System".  The presentation demonstrates how upwelling forcing propagates through the three time-series communities, which provides an important understanding of how climate variability impacts ecosystems across the water column.

Through a combination of efforts, Integrated Time Series development work to date was used to further the data storage and integration concepts that were done under the 901602 Data TAG project.  In future work, we are looking to move the data integration for this project to the architecture that will be designed through the Data TAG/story efforts.
What percentage of labor and budget have been used through the 1st half of year?

12% of Gomes’ time, 100% of Messié’s time and 80% of budget (no further expenses expected).
Will you complete the current year’s scheduled work?

Yes
If you are at less than 50% resource usage, what is the plan to complete, or what work won’t be done this year?

The year was front loaded for Gomes’ time on other projects, so the goal is to shift a heavier workload on this project in the 2nd half of the year.
Significant changes from previous project proposal 

2019 will be the 5th year of the project.  In this final year, the data integration focus will be on using the time series data sets as a story for the Data TAG effort with the goal of eventually creating a repository to house (and keep updated) the curated data sets used in the ongoing analysis during the Integrated Time Series project.  Extraction and transformation steps employed during data analysis will be used to model the processes and requirements for the Data TAG story. Visualization lessons learned will serve as requirements for the target data architecture

Over the past two years, what peer-reviewed publications, education and/or outreach activities have resulted directly from this project? Please be brief.

None
c) All Projects: Specific Plans for 2019
Research Activities
As we have worked towards defining a carbon budget from the sea-surface to the benthos, we have identified data and technology gaps that need to be filled to complete the picture.  In summary, the geospatial variation of the three time series has made it difficult to combine data and create a picture that would allow us to complete a carbon budget calculation.  In 2019 we look to complete this project with a write up detailing what we feel are the technology and data gaps that might fill in the missing pieces for a carbon budget.  In addition, the analysis, code and products will be made available as part of the project wrap up. Upon Monique's return, she is planning to work with the other researchers on the project to refine her analysis and results. In particular, significant effort will be devoted to completing a paper reporting the results presented at the 2018 Ocean Sciences meeting.
Engineering/technology development

For 2019, the goal is to capture the extracted data utilized during the data analysis and product generation throughout this project and combine into a common data store (some of this might depend on progress in Data TAG project).  The current storage development is done in MongoDB and Elasticsearch, but that may change depending on what data and analysis is done.
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
A combined data store and a location where analysis algorithms are stored and made available.  This just needs to be by the end of the project.
Milestones and required personnel (see personnel classification list for staff classifications)
This project just needs to be wrapped up by the end of the year, there are no deployment related milestones.  Most of the work will probably be done towards the end of the year upon Monique’s return.
	2019 Project Start Date: 
01/01/2019
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 (in hours) for each resource category for all milestones listed here

	Milestone Date
	12/30/2018
	
	
	
	
	

	Milestone Description
	Create data repository for combined data sets used during analysis
	
	
	
	
	

	Electrical Engineer
	
	
	
	
	
	

	Software Eng-Embedded
	
	
	
	
	
	

	Software Eng-Info Eng
	Gomes – 200h
	
	
	
	
	Gomes – 200h

	Mechanical Engineer
	
	
	
	
	
	

	Mechanical Eng-Division
	
	
	
	
	
	

	Mechanical Eng-Mfg
	
	
	
	
	
	

	Associate Engineer
	
	
	
	
	
	

	Electrical Tech
	
	
	
	
	
	

	Software Tech
	
	
	
	
	
	

	Mechanical Tech
	
	
	
	
	
	

	Machinist 
	
	
	
	
	
	

	Divers
	
	
	
	
	
	


Budget justification
· Matlab renewal - $387
· Matlab neural network toolbox renewal - $180

· EPOC Meeting Travel to present paper - $2000

Project team
· Francisco Chavez – PI

· Bruce Robison – PI

· Ken Smith – PI

· Reiko Michisaki

· Tim Pennington

· Rob Sherlock

· 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
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
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	X
	
	
	X

	Low
	
	X
	X
	


d) Compliance Considerations
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

No
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.

No
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
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 https://sanctuarysimon.org/regional_sections/maps/mpaviewer/. If your work will be conducted in one of these areas, please indicate which area by number or name (zoom in to see names of MPAs).
Not for this project.  If SESA zones are affected, this information will be noted in the individual time series projects.
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
Will you be working in a State Marine Protected Area?
No
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/2019_Proposal_Process/documents/mbari_acoustic_instruments_2018-05-29_ver_11.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
� This date and number should remain the same for the duration of the project. If your project start date for 2019 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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