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Project Summary 
A regional stakeholder community of practice will be formed to guide the development of coastal inundation forecasting and analysis products through the assessment of end user needs and the identification of inundation products to address these needs through the enhancement of existing high-resolution coastal ocean observation and modeling systems for the New York Bight and New York Harbor. 

The goal of this project is to quantifiably demonstrate the value of sustained coastal ocean observation products to coastal stakeholders through the engagement of end users in the development of applications that integrate the emerging Regional Coastal Ocean Observation System (RCOOS) observation platforms and forecast models for the creation of new coastal inundation applications and products. The objectives are to: (1) Develop and integrate a high-resolution coastal inundation forecast and analysis program into existing coastal ocean modeling system based on user defined needs; (2) Develop readily available high-spatial and temporal resolution products that will result in a significant improvement in the coastal stakeholder’s ability to plan for, mitigate and respond to inundation impacts, and quantify their value; and (3) Support the development of the regional component of the Integrated Ocean Observing System (IOOS) through the assimilation of model forcing data from the extensive data and forecasting assets provided by the Mid-Atlantic Regional Coastal Ocean Observing System (MARCOOS) formed by the Mid-Atlantic Coastal Ocean Observing Regional Association (MACOORA).


The intended benefits of this effort are the improved ability of end users to plan for, mitigate and respond to inundation impacts through regional inundation products and forecasts. The proposed project will demonstrate to the broader community the value of the Integrated Ocean Observing System in addressing user defined problems and applying the observing system observation, analysis and modeling assets through user identified products to directly address the identified problems. A community of practice will be formed from the proposed effort that will extend the information and foster broader stakeholder use beyond the limit of the project, creating a sustainable user group.
Project Description.
A. Goal(s) and Objective(s)
A regional coastal stakeholder working group will be formed to guide the development of coastal inundation forecasting and analysis products through the enhancement of existing high-resolution coastal ocean observation and modeling systems for the New York Bight and New York Harbor.  
The goal of this project is to quantifiably demonstrate the value of sustained coastal ocean observation products to coastal stakeholders through the engagement of end users in the development of applications that integrate the emerging RCOOS observation platforms and forecast models for the creation of new coastal inundation applications and products. The objectives are to: (1) Develop and integrate a high-resolution coastal inundation forecast and analysis program into existing coastal ocean modeling system based on user defined needs; (2) Develop readily available high-spatial and temporal resolution products that will result in a significant improvement in the ability of coastal stakeholders to plan for, mitigate and respond to inundation impacts, and quantify their value; and (3) Support the development of the regional component of IOOS through the assimilation of model forcing data from the extensive data and forecasting assets provided by MARCOOS formed by MACOORA.

A phased implementation plan is proposed.  The specific project goals in Year 1 are to form a regional stakeholder working group to guide the development of coastal inundation products and assess user information requirements, capacity and training needs. The working group will conduct targeted surveys, meetings and workshops with the project partners and other coastal stakeholders to develop inundation product design and desired training programs and dissemination mechanisms. The working group will form the basis of a future community of practice that will extend the information and fostering broader stakeholder use. Concurrently, the existing NY Bight high-resolution water level, wave and surge models will be enhanced by extending the model forecast grids into the back bay areas of the Bight and, based on end user input, the inclusion of high-resolution (lot & block) coastal topography grids for overland inundation determination at select priority areas for application. Assessment of water level data gaps and the installation of new observation stations as necessary will be conducted. The model physics will be improved through the coupling of experimental high-resolution WRF meteorological models and the inclusion of wave set-up in total water level calculations. A data assimilating scheme for water level data from existing high-density federal and non-federal coastal and back bay observation systems and the MARCOOS network will also be developed. 

In Year 2, the enhanced regional coastal water level modeling system will be operated in an experimental mode for calibration and verification. In partnership with the stakeholder working group, model output will be reviewed and an architecture to develop the desired inundation applications and products derived. The development of end-user defined products will begin in Year 2 and their operation and utility evaluated jointly by both the stakeholder working group and the project investigators. Work with stakeholder and others to identify measurable and quantifiable benefits of the products and applications will also begin in Year 2. 


By Year 3, the enhanced regional coastal water level modeling system will be coupled to the operational data collection, assimilation and forecasting systems of MARCOOS. Once verified and fully operational, the MARCOOS driven, high-resolution NY Bight regional Coastal Water Level Modeling and Forecast System (NYB-CWL) will readily and routinely produce the coastal inundation analysis and forecast products developed by the stakeholder working group. In cooperation with the local Sea Grant Extension Programs and partner programs the stakeholder working group will begin to develop a community of practice by quantitatively demonstrating the value of the developed application and products through targeted workshops, and education and outreach to the broader coastal community. Demonstration of the value of the integrated system by producing a cost-benefit analysis of applications and products derived from the IOOS data, and develop a funding strategy to assure the maintenance and application of the products will be undertaken. Targeted user group training programs will be developed and implemented and a web-based coastal inundation and resilience community of practice formed. 
C. Audience 
There are three primary user groups for the inundation products and applications developed under this project.  They include: (1) coastal resource managers and planners at the local, state and regional level, including municipal land use planners, environmental commissions, county planners, National Estuary Programs, National Estuarine Research Reserves, watershed and waterfront management groups, state coastal zone, floodplain management, and smart growth programs, regional planning groups, coastal estuarine, and harbor management commissions, and coastal park and recreational areas managers; (2) state and local hazard mitigation and response, emergency management,  and public health and safety officials; and (3) coastal community economic and waterfront development officials; town engineers and private consulting firms; marine trades, marinas and other coastal dependent businesses. 

High-spatial and temporal resolution products will be used by stakeholders in a variety of ways to implement significant and demonstrable improvement to plan for, mitigate and respond to inundation impacts. In addition to the specific uses described below, the information and  products developed under this project will have the additional benefit of providing a consistent, common framework to encourage and support a coordinated and integrated community response both horizontally across the planning and management, hazard mitigation and response, healthy and safety, and private consulting and engineering and business sectors, and vertically among state and local groups, and  federal and  regional agencies, including project collaborators and partners.   

Specific applications include support for (i) municipal and county land use management plans; (ii) informing education, outreach, technical assistance and training for local communities; (iii) state managers in development and implementation of relevant regulation and guidance related to floodplain management, riparian protection, shoreline erosion and beach management; (iv) conservation and protection of critical coastal wetlands and living shoreline features to mitigate inundation; (v) identification critical, at risk infrastructure, including but not limited to private and public property, transportation, health facilities, communications, and cultural and historical resources; (vi) identification of socially vulnerable populations; (vii) more precise early warning and alert systems; (viii) more efficient allocation and deployment of emergency response, public health and safety resources; (ix) improved evacuation planning and mitigation, and (x) enhancement of zoning and building codes.

The project is designed to include users throughout the process to ensure that products and applications are developed that will be easily accessible and user friendly, and to identify any gaps in the ability and capacity of users to make full use of the inundation products and applications, including scenario development and visualization tools. During the first year the team will also identify, obtain, evaluate and synthesize any locally collected coastal processes data sets related to storms such as time series of water level elevation that may be of use in model development or testing. As the data products and tools are tested and made operational, the second phase of the outreach component will focus on increasing awareness and understanding of the project and encouraging use among a wider range of users through targeted distribution of written materials to specific audiences, presentations at appropriate regional meetings and through established media contacts.  The content and delivery mechanism (workshops, on-line, via e-mail, etc.) of the training effort for the larger group will be guided and determined by input from the stakeholder work group and refined with continued solicited input from the larger user network. Because the results of the inundation tool will be of use and value to a wide range of audiences including coastal businesses, such as marinas, and private and public property owners who manage and own shorefront facilities, outreach efforts in the third year will also include a public awareness component. Targeted user community training will be pursued through establishing a web-based community of practice and resilient community training program, targeted onsite training using a variety of techniques including use of mobile training center, hands on workshops, and one-on-one training where appropriate. Information and experience gained from these sessions will be used to fine tune products and to identify and develop appropriate educational and training materials and approaches for the next phase of the outreach effort. 
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