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In response to Dr. Seibert’s review, a few clarifying points may help readers

(1) What is the MOSCEM-UA algorithm? MOSCEM-UA is simply the search algorithm

and its input options in the original source code. Pre-conditioning with single objective Full Screen / Esc

optimization was not an option. (2) Is MOSCEM-UA with initial sampling really that

much better? In February 2006, we provided Dr. Vrugt with our best approximation for Printer-friendly Version

Pareto optimal set for the Leaf River test case from our HESS paper. He could show
the impact of his proposed pre-conditioning for MOSCEM-UA. In terms of the larger
and more computationally intensive Shale Hills test case MOSCEM-UA had limitations
that were independent of pre-conditioning that degraded its performance [see Section
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5.3 in Tang et al. (2006)].

In addition to the primary review comments above, we can provide a bit of discussion
on some of the other issues raised by Dr. Seibert. (1)“Obviously there are not only
many different optimization algorithms but each of those has many options for settings
(or parameters).” We agree and this issue does have relevance to the HESS audience
because when using optimization algorithms often the “experimentation cost” for set-
ting parameters is not often highlighted in published literature (for exceptions see (Aly
and Peralta 1999; Reed et al. 2000; Bayer and Finkel 2004). Consider our Shale Hills
test case where every algorithm run takes 1-week of computation using a LINUX clus-
ter [our “experimentation cost” for this analysis would have been more than 420 days of
continuous computation if we had used a single processor as discussed in Tang et al.
(2006)]. Our Epsilon-NSGAII research seeks to reduce user “experimentation costs”
with auto-adaptive population sizing, archiving, and robust parameterization.

(2)"The situation is different for more complex models but for those even 5-10000 run
are often not feasible.” We would like to highlight that hydrologists may want to place a
higher priority on the use high performance computing to expand the scope of issues
that can be analyzed with complex models. Our Shale Hills test discussed above is an
example or Tang et al. (In Press) where more than 1.6 million simulations where used
to characterize the spatially distributed sensitivities of a highly complex hydrological
model (>600 days of continuous computation if we used a single processor).

(3)“Questions like data uncertainties and which types of data to use in multiobjective
model evaluations seem more important to me than the discussion on the optimal opti-
mization algorithmsE” We fully agree that data uncertainties and choices for data type
are very important (e.g., What are your prediction objectives? What state should be
monitored? Where? How often? With what procedure?). In fact, these questions are
relevant to the network design problem which is similar to a multiobjective combinatorial
knapsack problem (see Kollat and Reed 2007). It would be helpful to have efficient, ef-
fective, and reliable multiobjective tools that could advance hydrologists ability to study
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these types of problems.

References Aly, A., and Peralta, R. C. (1999). "Optimal design of aquifer cleanup
systems under uncertainty using a neural network and genetic algorithm." Water Re-
sources Research, 35(8), 2523-2532.

Bayer, P., and Finkel, M. (2004). "Evolutionary algorithms for the optimization of advec-
tive control of contaminated aquifer zones." Water Resources Research, 40(W06506),
doi: 10.1029/2003WR002675.

Kollat, J. B., and Reed, P. M. (2007). "A Computational Scaling Analysis of Multiob-
jective Evolutionary Algorithms in Long-Term Groundwater Monitoring Applications."
Advances in Water Resources, 30(3 ), 408-419.

Reed, P.,, Minsker, B. S., and Goldberg, D. E. (2000). "Designing a competent simple
genetic algorithm for search and optimization." Water Resources Research, 36(12),
3757-3761.

Tang, Y., Reed, P, van Werkhoven, K., and Wagener, T. (In Press). "Advancing the
Identification and Evaluation of Distributed Rainfall-Runoff Models using Global Sensi-
tivity Analysis." Water Resources Research.

Tang, Y., Reed, P, and Wagener, T. (2006). "How efficient and effective are evolution-
ary multiobjective algorithms at hydrologic model calibration?" Hydrology and Earth
System Sciences, 10, 289-307.

Interactive comment on Hydrol. Earth Syst. Sci. Discuss., 4, 183, 2007.

S438

HESSD
4, S436-S438, 2007

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

EGU


http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/4/S436/2007/hessd-4-S436-2007-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/4/183/2007/hessd-4-183-2007-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/4/183/2007/hessd-4-183-2007.pdf
http://www.egu.eu

