| Copernic

| EGU Journals | Contact |

Home

Online Library HESS

Recent Final Revised
Papers

Volumes and Issues
Special Issues

Library Search

Title and Author Search

Online Library HESSD
Alerts & RSS Feeds

Review
Production

Subscription

(8 K]
@
>

=l E

n o

o -

o

=l E
o
=
3
V)
=]

Comment on a Paper

2.270

indexed

AKCHIVEDR IN

PORTICO

@ Volumes and Issues = Contents of Issue 5
Hydrol. Earth Syst. Sci., 8, 940-958, 2004
www.hydrol-earth-syst-sci.net/8/940/2004/
© Author(s) 2004. This work is licensed
under a Creative Commons License.

Generalisation for neural networks through data
sampling and training procedures, with applications to
streamflow predictions

F. Anctill and N. Lauzon?
1Department of Civil Engineering, Université Laval, Pavillon PouliotQuebec City,
QC G1K 7P4, Canada

2Golder Associates Ltd., 1000, 940-6th Avenue SW, Calgary, Alberta T2P 3T1,
Canada

Email for corresponding author: nicolas.lauzon@golder.com

Abstract. Since the 1990s, neural networks have been applied to many
studies in hydrology and water resources. Extensive reviews on neural
network modelling have identified the major issues affecting modelling
performance; one of the most important is generalisation, which refers to
building models that can infer the behaviour of the system under study for
conditions represented not only in the data employed for training and
testing but also for those conditions not present in the data sets but
inherent to the system. This work compares five generalisation
approaches: stop training, Bayesian regularisation, stacking, bagging and
boosting. All have been tested with neural networks in various scientific
domains; stop training and stacking having been applied regularly in
hydrology and water resources for some years, while Bayesian
regularisation, bagging and boosting have been less common. The
comparison is applied to streamflow modelling with multi-layer perceptron
neural networks and the Levenberg-Marquardt algorithm as training
procedure. Six catchments, with diverse hydrological behaviours, are
employed as test cases to draw general conclusions and guidelines on the
use of the generalisation techniques for practitioners in hydrology and
water resources. All generalisation approaches provide improved
performance compared with standard neural networks without
generalisation. Stacking, bagging and boosting, which affect the
construction of training sets, provide the best improvement from standard
models, compared with stop-training and Bayesian regularisation, which
regulate the training algorithm. Stacking performs better than the others
although the benefit in performance is slight compared with bagging and
boosting; furthermore, it is not consistent from one catchment to another.
For a good combination of improvement and stability in modelling
performance, the joint use of stop training or Bayesian regularisation with
either bagging or boosting is recommended.
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