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Original publisher: Reston, Va. : U. S. Geological Survey, 2008. OCLC Number: (OCoL(C)231624081 Subject:
Hydrologic models -- Mauritania. Excerpt: . .. computing local minima, particularly for nonlinear problems and
when using gradient-based parameter estimation algorithms. A second alternative in predictive analysis is the
direct estimation of nonlinear prediction limits ( Veccia and Cooley, 1989 ). This method assumes that there is a
best-fit set of nonunique model parameter values. That is, there is a single global minimum objective function
value ( determined, for example, using a calibrated model ), but because of the limited information content
used to constrain the solution space, there are infinite combinations of parameter value that satisfy the
predictive solution. This method appears to be relatively robust. One disadvantage, however, is that one
complete estimation problem must be solved for each prediction limit being evaluated. A third alternative in the
analysis of predictive uncertainty is the Markov-Chain Monte Carlo method ( Kuczera, 1998; Campbell and
others, 1999; Bates and Campbell, 2001 ). Markov-Chain methods have become important for generating
sequences of random numbers to accurately reflect complicated desired-probability distributions. In recent
years this approach has improved the practicability of Bayesian inference methods. In hydrologic modeling, a
Markov-Chain model is a dynamic hybrid of probability and matrix models. For example, the probability matrix
of the Markov-Chain model can be determined from the ground-water table elevation time series. In this case,
the probability reflects the likelihood of the ground-water table changing between levels. The Shuffled Complex
Evolution Metropolis method ( Vrugt, 2003 ) was recently devised for single-and multi-objective calibration of
hydrologic models. This algorithm is a general-purpose optimization algorithm that uses adaptive Markov-
Chain Monte Carlo sampling to provide an efficie. . ....
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