Title: Remote Sensing in Support of Climate Research. 
Project Personnel:  Renellys C. Perez (UM/CIMAS), Joaquin A. Trinanes (University of Santiago de Compostela, USC), Gustavo J. Goni (NOAA/AOML)
Long Term Research Objectives & Strategy to Achieve Them: 
Objectives: To develop a monitoring system for operational field missions and to implement new techniques for visualizing oceanographic & meteorological data over the Web.
Strategy: Provide operational satellite monitoring capabilities in the Gulf of Mexico and Caribbean. Improve access to satellite Level0-4 products. Develop procedures and implement solutions for improving the rapid processing, visualization and distribution of remote sensing data and products. Provide solutions based on recognized standards for data and services. Promote integration of remote geospatial data sources by embracing and implementing service-oriented-architecture (SOA) solutions.
CIMAS Research Theme: 
Theme 3: Sustained Ocean and Coastal Observations (Primary)
Theme 1: Climate Research and Impact (Secondary)
Link to NOAA Strategic Goals: 
Goal 5: Mission Support (Primary)
Goal 2: Understand Climate Variability and Change to Enhance Society’s Ability to Plan and Respond; (Secondary)
Goal 3: Serve Society’s Needs for Weather and Water Information(Tertiary)
NOAA Funding Unit:  OAR/AOML and NOAA/NESDIS.
NOAA Technical Contact:  Gustavo Goni
Research Summary: 
The first phase of this project is designed to provide raw and processed quality satellite products to scientists, decision-makers and the general public, ensuring reliable data availability and accessibility. The range of primary satellite products include sea surface height, sea surface temperature fields, ocean color and surface winds. Work associated with this project involves management and operation of the High Resolution Picture Transmission (HRPT) satellite receiving station at NOAA/AOML.  During this last year, we have continually received direct broadcast HRPT data from NOAA/POES satellites and have completed and validated the operational processing of Eumetsat’s MetOp-A satellite data. Within this project, we provide NOAA/NESDIS Office of Satellite Data Processing and Distribution, and CLS/ARGOS with rapid access to the received HRPT telemetry and DCS/TIP data, respectively. 
Following NOAA/NESDIS/CoastWatch and NOAA/AOML requirements and goals towards promoting interoperability and information sharing, data distribution combines the traditional approach that provide direct access to data files through a URL, with other state-of-the-art technologies such as OPeNDAP, THREDDS, ERDDAP and OGC Web services (Figure 1). Through the implemented interfaces, users can download satellite products in a variety of data and image formats such as MAT-files, NetCDF and KML.
The data visualization schema comprises web tools that users can use to dynamically  select the region of interest, modify the color palette, and combine local and remote layers, among other features (Figure 2). This approach makes extensive use of open Web Services such as Web Map Services (WMS), Web Feature Services (WFS) and Web Coverage Services (WCS). These standards provide a XML-based well-defined interface, and are independent of programming languages, operating systems and hardware. They can be put together to create composite services, are highly scalable, and both humans and applications can interact with them. As a result, remote users can integrate our products within their computing environment (Figure 3).

Raw and Level1 satellite data serve as basis to generate higher level products.  Within the full suite of products provided by the CoastWatch Caribbean and Gulf of Mexico Node and NOAA/AOML, we will focus on the Maximum Chlorophyll Index (MCI), a measure of the radiance peak at 709 nm obtained from MERIS. The main objective of this work is to track sargassum in the Gulf of Mexico and Caribbean regions. MCI can be an indicator of phytoplankton abundance and aquatic vegetation, such as sargassum, that plays a vital role in providing habitat to a wide range of species, including turtles, fish and birds. This satellite product can provide location and extent of floating sargassum and consequently, can provide a way to remove false positives when using SAR imagery for oil spill detection. It has been integrated within a Google Maps and ncWMS web interfaces (Figure 4).The final product is served at 2 different spatial resolutions: 300 m from the Full Resolution data stream downloaded at Gatineau (Canada) and 1.1 km from the Reduced Resolution data obtained from the European Space Agency through a Cat-1 proposal. The ncWMS interface also provides the capability to modify the color palette, extract the parameter value at a location and create animations between two dates.
Research Performance Measure: The research goals were met during this last year. New products have been developed and included for online distribution using open standards and protocols. Solutions have been integrated within a service-oriented architecture (SOA). 
Figures and Captions: 
Figure 1: Some of the satellite products being distributed using the techniques described in this report: a) ocean surface winds from ASCAT ascending passes on Jun 26th 2011; b) 1-km sea surface temperature (SST) anomalies for Jun 18th 2011 obtained from HRPT data received at NOAA/AOML; c) GOES SST fields for Jun 26th 2011 exported to KML and  displayed in Google Earth; d) THREDDS catalog for the 3-Day Diffuse Attenuation Coefficient at 490 nm from MODIS/Terra. This page specifies the data services that provide access to the dataset.

Figure 2: WebGIS interface showing a combination of raster and vector layers: dynamic topography on Jun 25th 2011 (raster) and corresponding geostrophic currents (vector). We included additional vector layers (rivers, coastlines and countries) from external WMS and WFS servers.  

Figure 3: OGC services allow to integrate layers from remote servers within the user’s working environment. This example shows the typical ArcGIS desktop interface that includes layers obtained from our servers through Web Services (the 1-km weekly MODIS/Aqua chlorophyll field and the EEZ areas).  

Figure 4: MCI fields on Jun 15th 2011 obtained from Full Resolution MERIS data in the Western Gulf of Mexico. The linear features in the image denote possible floating sargassum regions. 

RESEARCH HIGHLIGHTS:   

Develop procedures and implement solutions for improving the rapid processing, visualization and distribution of remote sensing data and products. This work includes the development of new products and the integration of the data distribution services within a SOA solution. 
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