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Epic flooding occurred during 2011 in the United States.  In the central United States, excessive precipitation resulted in widespread flooding with 33 fatalities and approximately $4.2 B in damages reported in the Souris/Red River of the North (Souris/Red) and Mississippi River Basins.    Beginning in late February 2011 and extending through September 2011, peak streamflow records were broken at 103 streamgages in the Souris/Red and Mississippi River Basins. Annual runoff volume records were set at 47 of 209 streamgages analyzed for annual runoff.   In the eastern United States, two tropical systems (Hurricane Irene and the remnants of Tropical Storm Lee) occurred in a two week time span and produced freshwater flooding that resulted in $3.4 B in damages and 37 fatalities.  Between August 27 and September 8, 2011, peak of record streamflow occurred at over 140 USGS streamgages in the eastern United States.  
[bookmark: _GoBack]Local, state, and Federal officials and the general public use streamflow data collected before, during, and after floods for situational awareness, input to computer models, and decision making.  The U.S. Geological Survey (USGS) operates and maintains over 7,800 streamgages nationwide that provide near real-time stage and streamflow data.  During floods, USGS coordinates the provisioning and deployment of USGS staff and equipment to ensure continued operation of streamgages.  In addition, during these flows USGS coordinates and conducts a lesser known task of ensuring the accurate calibration of the models necessary to translate stage data into streamflow data.  These models are necessary because although technology exists to automatically and accurately determine the stage at all times, technology does not (at present) allow us to economically make direct discrete measurements of the streamflow without on-site human presence to conduct the measurement.  
These models are in the form of a curve relating the stage to a value of streamflow, termed a stage-discharge rating curve (rating curve).  Sometimes the hydraulic conditions of the stream prohibit the use of a “simple” rating curve and require a more complex model to determine the streamflow by adding additional explanatory variables such as slope of the water surface or water velocity at a point in the stream.  By making multiple discrete measurements of streamflow during a flood, USGS strives to decrease the uncertainty of the computed streamflow.  During the 2011 floods, thousands of discrete streamflow measurements were made to calibrate or validate existing models for computing the streamflow, in an effort to decrease the uncertainty.  Without the additional measurements made during floods, streamflow from some streamgages would have had errors as high as 20 to 30 percent. 
It is often useful to place a particular flood in context by characterizing the statistical probability of a flood of equal or greater magnitude.  To determine these probabilities, known as annual exceedance probability (AEP), statistical procedures are used with the annual peak streamflow values.   The uncertainty of the AEP estimates is often quite large, but often goes unrecognized by flood data stakeholders.  
This presentation examines the process to decrease uncertainty in the estimates of streamflow data, the sources and values of the relative uncertainty in the streamflow when adequate efforts are not made to collect sufficient data, and the uncertainty surrounding the AEP estimates which are ultimately based on the basic streamflow data.  Examples will be gleaned from data collected during the 2011 floods.  
