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The morbidity and mortality associated with some infectious disease outbreaks that are linked to ecologic or climate events, pose a rapidly increasing threat to global public health. Many factors are associated with this growing risk: vector-habitat expansion due to environmental degradation and climate variability and change; shifting animal and human population dynamics that promote exposure to infectious diseases; and, resource-limited public health infrastructures that are insufficient to establish and sustain routine disease prevention or outbreak surveillance and control activities.  Public health programs need analysis and prediction models that account for a vast array of factors that contribute to the emergence of human infectious disease outbreaks.  
Predictive model development has been initiated by a multidisciplinary team partnering with the U.S. Department of Defense Armed Forces Health Surveillance Center’s Global Emerging Infections Surveillance and Response System (DOD-GEIS).  Data sets and information from various sources (e.g., ecologic/climatic remote sensing activities, mosquito vector geo-spatial mapping, disease vector and reservoir behavior and habitat characterizations, and human health electronic disease surveillance for febrile illnesses)  are being linked to generate timely outbreak alerts that  public health authorities can use to plan, prepare and implement outbreak prevention and control measures.  Initial focus has been on vector-borne diseases.  But expansion into other classes of human infectious diseases (e.g., enteric disease outbreaks is being attempted).  
The approach used has proven viability as exemplified by a DOD-GEIS sponsored activities implemented for Africa and the Arabian Peninsula.  DOD-GEIS partners have successfully predicted outbreaks of Rift Valley Fever in Kenya, Tanzania, Somalia, Sudan, Madagascar and South Africa from 2006 through 2008.   These predictions were used by host-country ministries of health and agriculture, as well as WHO and FAO, to prepare for and mitigate the impact of Rift Valley fever outbreaks.  The model is being expanded and modified to include other geographic areas including Asia and North America, and will be applied to other vector-borne diseases such as malaria, dengue and Japanese Encephalitis.   Public health authorities are being consulted to determine the effective ways to visualize and deliver model results in a web-based, easy accessible manner.  

