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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):  Antonio Baptista/Director of CMOP/OHSU

Name/Title/Institution(s) of frontline mentor(s):  Nirzwan Bandolin/Ph.D. student/OHSU
Project Title:  Sediment Modeling and Observation
Context for Project:  The Coastal Margin Observation and Prediction Center is devoted to studying the wellbeing of the ocean and the anthropogenic effects on coastal margins in the Northwest United States. One major aspect of studying such systems is having a real-time in-situ observation network. A significant contributor to this observation network is the Science and Technology University Research Network (SATURN). SATURN is an amalgamation of an observation network and scientific modeling designed to understand the processes of the Columbia River coastal margin. The SATURN observational system is changing the way we characterize estuarine systems. This new system already incorporates a wide range of variables essential in characterizing and understanding river-to-ocean systems. Now, the SATURN system is expanding by incorporating new equipment that will allow an even wider range of variables to be available for analysis. 
Sediment transport is an important facet for the characterizing a river-to-ocean system. This field incorporates many important items essential to the health of the environment and ecosystem. Erosion, chemical transport, biological systems, productivity, and human shipping routes all depend on knowledge of the estuary floor. 

A good understanding of the science of sediment transport provides another layer to the dynamic and multi-disciplinary science of the estuary. This knowledge of sediment transport can be incorporated into a sediment model as a preferable medium as this will allow not only a real-time viewing of the system, but the ability to anticipate further events and adjust accordingly. 

Applying sediment transport to the Columbia River is a complicated task. The Columbia River is known for its fast waters and unique bathymetry. The estuary in particular is of great importance as it has been known to be for some time to be a place of great productivity and biological diversity. One of the primary suppliers to this biodiversity and productivity is the estuarine turbidity maximum (ETM). The ETM is basically an moving point where the salt wedge from the ocean meets the fresh water of the river and as the salt wedge is pushed down it churns up sediment and organic matter into the water column. In the context of the Columbia River estuary, there are three places one could find an ETM: the North Channel, the South Channel, and sometimes a weaker ETM can be found in the in-between area before the channel split and the plume. As the channels are different in many ways, so are these ETMs. Understanding the dynamic nature of the ETM is an excellent application for sediment transport as it incorporates a wide variety of disciplines including chemistry, physics, and biology.
Brief Description:  This project will include both a modeling aspect and a real-time data sampling aspect. The modeling aspect will include running a non-cohesive sediment model for the Columbia River Estuary. The first set of runs will be for a commonly used sediment model benchmark. The second set of runs will be for a larger sized system of the Columbia River estuary; specifically one that covers the ETM regions and the current SATURN sensor system. This includes running and troubleshooting this FORTRAN model in a UNIX system and interpreting model outputs. 

The sampling aspect of the project includes utilizing already existing time series from the SATURN network (salinity, temperature, chlorophyll, nitrates, and turbidity) and data from the newly integrated LISST-100x sediment sampling device. Utilizing the LISST device includes collecting time series data, taking actual estuarine sediment samples to verify LISST values, and performing statistical analysis on this data. 
Proposed Outcomes/Broader Impact:  These projects are designed to give the student a real experience in the world of scientific modeling and the dynamics of river-to-ocean systems. The student will have to learn and apply interdisciplinary knowledge from a variety of fields of study, which will hopefully provide a better understanding of the true nature of the environmental situations we face today and how better to approach such issues. Furthermore, this internship will also allow the student to experience graduate school and encourage further pursuit of science and mathematics. 
Proposed timeline (within a 10 week span):
Intern academic experience and skill set should include:  physics, chemistry (organic and inorganic), statistics, calculus, basic biology, computer programming, the ability to read and write technical reports, and good presentation skills. 
