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There is a direct correlation between increases in computing power and the accuracy of weather visualization algorithms. Owing to the technological advances, visualization algorithms have been developed and are being used to provide local, high-resolution weather predictions for weather-sensitive operations. These forecasts can be used to improve operational efficiency and safety particularly under emergency weather conditions such as Hurricanes. Until recently, most of the research work focused on generating efficient visualizations for weather forecasts however, they failed to address the loss of resolution, scale and granularity related to the use of very large and complex GIS and weather datasets. Moreover, such research implementations also lacked the necessary control assigned at the system level for efficient processing and allocation of computational loads. The efficient processing and distribution of loads play an exceptionally important role when the users, i.e. emergency management officials, meteorologists, etc. attempt to visualize zip code, city, county and state level weather forecasts under stringent time constraints that can help them undertake necessary precautionary measures. Visualization algorithms coupled with grid computing can help in addressing the above concerns. 

Recent weather forecast visualizations research works aim at ensuring integration of weather forecast data and visualization algorithms. However, they lack the necessary support required for generating efficient on demand visualizations in a resource efficient and timely manner. This proposal aims at researching and implementing a resource ingenious Grid enabled weather forecast visualization system by utilizing high resolution weather models, refining weather visualization algorithms and designing effective grid resource utilization algorithms. The overall goal will be to provide an on-demand user defined and controlled system for processing and rendering weather forecast and GIS visualizations rapidly in a finite amount of time by designing efficient and robust visualization algorithms and gridifying computation loads by intelligently distributing them over grid resources. The research will also attempt to study and understand the possible utilization of Transparent Grid enablement approach to assist in resolving the aforementioned research issues. The proposed research and implementation methodology will not only ensure efficient distribution of computational load over a grid computing system for GIS and weather data sets with different resolutions and scale but will also assist in reducing the economic and financial losses by allowing the users to make necessary precautionary measures against weather hazards in a timely manner.
