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Recent Research Projects

Ecosystem Model Runs for Mid-Breton Scenarios (EIS) (Nov. 2021-current)

Role: developed Habitat Suitability Index (HSI) automation script to prepare HSI input parameters and calculate HSI, analyzed the model results. 

The HSI for 10 aquatic species (blue crab, brown shrimp, white shrimp, Gulf menhaden, spotted seatrout, largemouth bass, bay anchovy, Atlantic croaker, southern flounder, and eastern oyster) and 4 terrestrial species (green wing teal, mottled duck, America alligator, and gadwall) using model outputs under different diversion operations from Basin-wide Model Version 4, which is developed under the Mississippi River Hydro and Delta Management (MRHDM) and other related projects. 

Partnership of our Working Coast Phase II, Port Fourchon, Louisiana (2020-current). 
Role: Developing the model framework (water quality and vegetation) and analyzed the model results. 
In order to evaluate the co-benefits of the placement of dredged material for created wetlands, including carbon capture in wetland soils, an integrated model framework is being developed using the Delft3D-Flexible Mesh suite that takes into account the interaction among hydro-, morpho-, and vegetation dynamics. In particular, the wetland carbon model was developed to assess carbon sequestration in wetlands built with dredged material.
Delft3D Basin-wide model 50-year Production Runs to support Mid-Breton Environmental Impact Statement (EIS) and for Evaluation of Diversion Operations (2020-current)
Role: Conducted the model simulations (water quality and vegetation) and analyzed the model results. 
Evaluated and analyzed the impact of the Mid-Breton Sediment Diversion operation on water quality and vegetation in the receiving basin using the Basin-wide integrated biophysical Delft3D model developed under the Mississippi River Hydro and Delta Management (MRHDM) and other related projects.   
Vegetation model and integration framework for the Mid-Breton outfall management model: Model integration framework (2019)
Role: Developed the model framework. 

An integrated model framework for the Mid-Breton Outfall management (OM) model was developed for Mid-Breton Sediment Diversion design purposes. The complete framework includes three models (i.e., hydrodynamics, morphodynamics, and vegetation species distribution) and two modules (i.e., POM accretion and marsh collapse). The integrated model framework was designed to connect all of these components to develop an OM model. This newly developed model will be suitable to assess how the receiving basin landscape evolves over time and how the tail water elevation of the sediment diversion outfall will be influenced by the interactions of hydrodynamics, vegetation, and morphodynamics.

Pacific Ecosystem based Adaptation to Climate Change Project, Taveuni Island, Fiji (2018)
Role: Conducted the model simulations and analyzed the model results. 

Using lessons learned in Louisiana, The Water Institute of the Gulf is working with communities in the Pacific to determine how best to stabilize eroding shorelines and provide more resiliency to ocean forces. This project was done in partnership with the Pacific Ecosystem Based Adaptation to Climate Change (PEBACC) project being implemented by the Secretariat of the Pacific Regional Environment Program (SPREP). 

Nature-based Defenses (2018)
Role: Conducted the model simulations and analyzed the model results. 

Co-develop a nature-based defense methodology with local communities to create an assessment and solutions tool. The tool captures feedback of the ecological and physical characteristics of ecosystems, encompasses the needs and knowledge of local communities, and is applicable and transferable to other ecosystems, such as Breton Sound Estuary, Louisiana, Indonesia, and San Francisco Bay, California.

Assessment of fragmented terrace restoration (shreds) in Terrebonne Bay, Louisiana: wave attenuation, sediment processes, and potential SAV habitat (2018)
Role: Conducted the model simulations and analyzed the model results. 

Marsh terraces are being built across the Louisiana coast as an approach to coastal restoration and protection. Terraces are built to reduce coastal edge erosion and increase sediment retention while creating high value aquatic habitat for fish and waterfowl. In order to evaluate the relative effectiveness of terrace designs, a hypothetical model was developed using Delft3D coupled with SWAN. Five different types of terrace were evaluated under varied environmental conditions. The effects of different design on wave attenuation, salinity, sediment dynamics, and potential SAV habitat were quantified.  
Basin-Wide Model Development for the Mississippi River Hydrodynamic and Delta Management (MRHDM) 
Role: Conducted the model simulations (water quality and vegetation model) and analyzed the model results. 

Developing a calibrated and validated Delft3D model capable of simulating the morphological evolution processes that occur in coastal Louisiana during the creation of a new delta and wetland areas, and the nutrient dynamic and effects to the wetland vegetation, soil, and the estuarine primary producers of Breton Sound and Barataria Basin (in Louisiana).

Delft3D Basin-wide model 50-year Production Runs to support Mid-Barataria Environmental Impact Statement (EIS) and for Evaluation of Diversion Operations
Role: Conducted the model simulations and analyzed the model results. 

The intent of this project is to evaluate and examine sediment diversion operation plans (i.e., multiple operation strategies, synergies with marsh creation projects, interactions with existing projects, effect on salinity, etc.) and the 50-year evolution of the Mississippi River delta and its receiving basins.

Applicable Skills:

· Hydrodynamic and mass transport model: ADCIRC, Delft-3D, Flow-3D, EFDC/HEM3D and POM

· Wave Model: SWAN and REF/DIF

· Hydrologic-Hydraulic Model: HEC-RAS and HSPF

· Language: FORTRAN, Visual Basic, ASP.NET  

· Applied Software: SMS, Matlab, ArcGIS 

Professional Society Memberships:

· American Geophysical Union (AGU)
· Coastal & Estuarine Research Federation
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