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Channel flow routing, which models water transit through a river channel, is a critical 
step in operational forecasting of floods and water resources. Like hydrologic modeling 
for headwater basins, routing modeling involves many kinds of uncertainties arising from 
observational data and the model itself. In addition to in-channel transformations, routing 
must also consider uncertainties from less-than-well-known sources and sinks along the 
channel. Data assimilation holds large potential in accounting for these different 
uncertainties in a dynamically and statistically consistent way. In this presentation, we 
describe an application of ensemble data assimilation for a hydrologic channel routing 
model based on the variable three-parameter Muskingum method, in which we consider 
errors in the inflow and outflow observations, and uncertainties in the initial conditions 
and Muskingum parameters. For data assimilation, we adopt the Maximum Likelihood 
Ensemble Filter (or MLEF, Zupanski 2005), which combines the strengths of variational 
data assimilation and ensemble filtering techniques. Results from applications to four 
river sections in Texas in the WGRFC’s service area will be presented, along with issues 
from research and operational perspectives. 
 
 


