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  CMOP Undergraduate Intern Mentoring Opportunity

Deadline:  March 27, 2009
Selections Announced:  April 3, 2009
Name/Title/Institution(s) of senior mentor(s): Andrew Barnard, VP R&D, WET Labs, Inc; Joe Needoba, OHSU; Scott McLean, Satlantic, Inc 

Name/Title/Institution(s) of frontline mentor(s): Charles Seaton, OHSU
Project Title:  Improved QA/QC for real time biogeochemical SATURN observations

Context for Project:  The SATURN observatory network is collecting a wealth of real time biogeochemical observations within the lower Columbia River Estuary.  Real time data is currently processed with minimal quality control and quality assurance before posting the data to the CMOP web site.  The proposed summer intern project will develop and implement quality control analyses for hourly biogeochemical data collected by the SATURN-05 station.  A statistical and threshold approach will be used to define QA/QC levels, which will then be translated into both graphical and plain text displays on the SATURN-05 web interface.  
Brief Description.  
This project will support efforts associated with the SATURN-05 station; to provide the CMOP center with a set of operational, long-term sensing technologies for important physical, biological and geochemical parameters utilizing and building upon the capabilities of a new commercially available products, the Satlantic Land/Ocean Biogeochemical Observatory1 (LOBO; www. satlantic.com) and the WET Labs Water Quality Monitor (WQM; www.wetlabs.com).  This project involves 3 industrial partners (WET Labs, Satlantic, and Sea-Bird Electronics) working in coordination with CMOP team members to develop an operational set of biogeochemical observational tools for the Columbia River estuary.  Our proposed summer intern project will significantly enhance and add to these efforts by developing and implementing quality control analyses for hourly biogeochemical data collected by the SATURN-05 station. It will also entrain industrial partners formally within the education and outreach components of CMOP by acting as senior mentors to the intern.  Andrew Barnard (Lead CMOP PI from WET Labs) and Scott McLean (Satlantic Inc) will act as senior mentors representing industry for this project, while Joe Needoba (OHSU) will act as a senior science mentor, and Charles Seaton will act as the lead frontline mentor.

Our proposed internship project is related to the following topics from the CMOP Roadmap:
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The LOBO system (currently denoted as the SATURN-04 station) is collecting hourly surface observations of temperature, salinity, pressure, dissolved oxygen, chlorophyll, turbidity, cDOM fluorescence, and nitrate concentration using a turn-key monitoring system called the LOBO system (a commercial product of Satlantic, Inc).  All of the data collected from this site are transmitted using cellular phones, and are processed and posted to the LOBOviz (columbia.loboviz.com) and CMOP websites.  Currently, very few data quality assurance and control procedures have been implemented for this real-time data before posting it to the respective websites.  This proposed CMOP undergraduate summer intern project will specifically focus on implementing automated threshold and statistical quality control procedures for biogeochemical data collected by the LOBO system.  The intern will focus on implementing QA/QC procedures for a subset of the biogeochemical observations being collected on the LOBO system, namely dissolved oxygen, nitrate, chlorophyll and turbidity.  
The approach for this project will be to develop a tiered set of QA/QC methodologies which are amenable to rapid implementation and are based on well understood criteria.  These include the following:
1. THRESHOLDS – criteria to be develop will be based on publish specifications for each of the parameters, drawn primarily from the instrument manufacturer’s specifications.  Flags will be developed based on “out of range”, missing, or anomalously high readings.
2. STATISTICAL – criteria will be defined for each parameter based on simple statistical approaches to the burst sample and time series data.  These may include burst sample means, standard deviations, as well as standard deviations based on 12 hr, 3, 7, and 15 day running means.  Displays and quality flags will be generated to place the most recent data observations within a statistical context over a historical period.  
We envision simple graphical display approach will be taken, using simple “red, yellow, green” button type indicators will be used for the threshold criterion approach.  This approach has already been implemented on the SATURN-04 data display on the CMOP website for missing data.  Graphical displays for the statistical QA/QC approach will be developed.  As a start the intern will review other real time oceanographic data display approaches such as those implemented on the Great Bay Coastal Buoy (http://www.cooa.unh.edu/data/buoys/great_bay/).  
The intern will be based at the OGI campus for the duration of the program, but will be expected to make at least two visits to WET Labs to work with Andrew Barnard to help develop the QA/QC criteria. In addition, the intern will be expected to interact with team members from Wet Labs and Satlantic to familiarize themselves with the project, the LOBO system, instrumentation, and the data flow. Video conferencing and visits by the PI’s will be used to create a free-flowing interactive environment across the three locations.
Proposed Outcomes/Broader Impact: 
The project addresses a specific need for assuring data quality for key biogeochemical parameters being collected in the SATURN collaboratory.  While this project will focus primarily on dissolved oxygen, chlorophyll and turbidity collected using the SATURN-05 LOBO data system, the techniques developed as part of this project will be applicable to other stations and other biogeochemical parameters.  The QA/QC data displays developed for this project should be replicable and transferable to other biogeochemical data products for the SATURN observatory.  
Proposed timeline (within a 10 week span):  
Week 1: Introduction to project, review of the LOBO data system and the SATURN observatory, and the hourly time series of dissolved oxygen, nitrate, chlorophyll and turbidity from the LOBO system.  
Week 2: Define threshold criteria and flags based on instrument specifications, realistic ranges for the Columbia River. 
Week 3: Develop, test and implement threshold flagging methodologies.  Test with historical hourly data from the LOBO system.
Week 4: Define statistical criteria and flags based on instrument specifications, realistic ranges for the Columbia River.
Weeks 5-6: Develop, test and implement threshold flagging methodologies.  Test with historical hourly data from the LOBO system.
Weeks 7-8:  Develop data quality flag displays for the CMOP SATURN-05 web site.  
Week 9:  Implement data quality flag displays for the real time data collected on the SATURN-05/LOBO observatory station (i.e. “go live”).
Week 10: Write up final report, describing the QA/QC procedures implemented, and the applicability of the approach to other biogeochemical observations.
Intern academic experience and skill set should include:  Computer science, environmental science, oceanography, statistics.  It is desirable that the intern have experience with web programming, data and statistical analytical skills, as well as experience with web/html.  Prefer a junior or senior candidate.  
