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Scan statistics can be used for early detection of outbreaks in animal populations by testing large regions for faint but detectable 
diagnostic measurements.  Traditional scan statistic implementations, such as the SaTScan software [1], fuse neighboring 
measurements to obtain more powerful global null tests. We present computationally efficient methods and software that can utilize 
both spatial proximity and network information, and precisely localize the outbreak.  We outline modern tools for performing scan 
statistics on networks, such as hierarchical multiple testing [2] and combinatorial scan statistics [3]. First, we introduce a novel false 
discovery rate controlling hierarchical testing procedure that is combined with hierarchical decompositions of networks such as 
spectral and spanning tree based decompositions.  Second, we introduce a computationally efficient network scanning procedure that 
fuses graph neighborhood data. Finally, we demonstrate applications of these methods to syndromic surveillance using transportation 
networks between swine farms.
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