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ABSTRACT

Global climate proxies exhibited in many satellite data sets are in the public domain and fairly accessible via the internet, but in some cases may require more tools to realistically data mine the time series for any detailed analysis.  Flat files and SQL database structures are an option, while GIS layers are also useful for some time series applications.  Monthly, daily, or shorter time stepped data can be difficult to analyze especially when it is useful to look for correlations within several geophysical datasets simultaneously.  Also grid satellite datasets such as Sea Surface Temperature, terrain data such as topography and bathymetry, and GRACE geodesy spherical harmonics are more difficult to handle compared with point source data types such as earthquakes and lightning strike data from detection networks.  Even more complexity is introduced when comparison to raw imagery data such as NASA lightning strikes or wildfire outbreak imagery are desired.  To over come some of these difficulties development of data mining and visualization techniques which can incorporate multiple data i.e. grid, point source, and imagery based data are combined within a single application.  This data can be visually explored on a global basis for significant events and mined for numerical output useful for correlations and development of algorithms for modeling inputs.  Applications under development: 1). Climatescope compares grid SST and earthquake point source data draped over terrain data in a Mercator projection.  2). GeoFireTracker compares imagery data to point source/aerial coverage data for local wildfire outbreaks.  3). Gravity Geoid Explorer overlays GRACE geodesy data over terrain data on a global sphere.  4). Hurricane Pathfinder will eventually combined GRACE, lightning strikes, SST’s, earthquakes, hurricane tracks and other geospatial weather data.  Custom applications can be designed for specific investigations incorporating virtually any data type.  For example Acoustic Emissions (AE) can be compared to GRACE records to quantify volcanic activity affects on the gravity field detected by GRACE.  Gravity highs from GRACE appear to be associated with active or dormant joule spikes (Gregori 2002).  Annual flash rates of anomalous lightning over the Congo have a similar geospatial pattern and location to the geoid low exhibited in GRACE.  Time series of the Congo and African Rift area exhibit strong gravity teleconnection signals to the Aegean Spiral.  In addition African lightning has been linked to tropical Atlantic cyclone formation (Chronis et. al. 2007), and unraveling some of these complexities may be possible.  Monitoring Acoustic Emissions (AE) (Gregori et. al. 2001) and electrical indicators at key sources and sinks may determine relevant timing information related to tropical hurricane activity.   

