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Preface

Nonlinear deterministic dynamics in hydrologic systems:
present activities and future challenges

Recent decades of research on nonlinear deterministic dyappear): flow partitioning and unstable divergence in flu-
namics have meant new insights in our dealing with complexviokarst evolution (Phillips and Walls), streamflow disaggre-
systems. A noticeable growth in the application of nonlineargation (Sivakumar et al.), uncertainty estimation in soil mois-
deterministic dynamic concepts to hydrologic systems hadure simulation (Hossain et al.), nonlinear detection in river
been evident in many scientific journals in the field of hy- flows (Laio et al.), soil nutrient cycles as a nonlinear dynamic
drology and water resources, and even beyond (see Sivakisystem (Manzoni et al.), spatio-temporal dynamics of small
mar, 2000, 2004 for reviews). An important reason for this water bodies (Daya Sagar), detection and predictive model-
is the promising potential for simplification of modeling and ing of chaos in hydrologic time series (Khan et al.), testing
predictions of such “complex” systems by unraveling their and modeling autoregressive conditional heteroskedasticity
hidden order. of streamflow processes (Wang et al.), multivariate analy-

If literature is any indication, applications of nonlinear de- sis of southern oscillation index and local precipitation and
terministic dynamic concepts in hydrology will only con- temperature (Jin et al.), rainfall estimation from satellite im-
tinue to increase in the future, probably at a much faster paceages (Tsonis and Georgakakos), solute transport in heteroge-
There is, however, also a sense of discomfort on the validityneous aquifers (Sivakumar et al.), ensemble forecasts of cli-
of these concepts in hydrologic systems, their relevance fomate time series (Regonda et al.), surrogate data method for
real-world hydrologic problems, and physical interpretation nonlinear detection in streamflow dynamics (She and Basket-
of the outcomes (see Schertzer et al., 2002 and Sivakumdield), aggregation and sampling implications for chaos iden-
et al., 2002 for a debate). There is indeed an urgent need ttification in hydrologic processes (Salas et al.), and role of
address these issues, so that the potential of these concepitgdrologic cycle in regulating the planetary climate system
for hydrologic systems can be realized to the fullest extent,(Nordstrom et al.). The outcomes of the studies are interest-
This is the motivation for this Special Issue entitled “Non- ing and promising as to the utility and suitability of nonlinear
linear deterministic dynamics in hydrologic systems: presentdeterministic dynamic concepts in hydrology, but at the same
activities and future challenges.” The overall objectives oftime bring forth the caution needed in their applications.

this Special Issue are: Due to the fundamental as well as applied aspects of these

1. to disseminate the latest research activities and initia?P2Pers, dealing with hydrologic systems from different ge-

tives on the use of nonlinear deterministic dynamic con-0draphic, climatic, ecologic and watershed characteristics,
cepts in hydrologic systems: the Special Issue is expected to benefit both practitioners

and theoreticians in hydrology and water resources, and geo-

2. to bring forth the future potential of nonlinear determin- physics in general. Over the years, “Nonlinear Processes in
istic dynamic concepts in dealing with various aspectsGeophysics” has been serving as an excellent medium for
of hydrologic systems; and disseminating research activities and initiatives on nonlinear
deterministic dynamics and related topics, and it is hoped

3. to address the important issues in the use of existingy,5; his Special Issue would further enhance this aspect.
nonlinear deterministic dynamic methods to hydrologic

systems and potential developments. We thank all the contributors for their interest, willing-

ness, diligence and completion of their papers in a timely

This Special Issue consists of 15 papers (contributed bymanner, both in the initial submission stage and in the
a total of over 50 authors), falling under one or more of subsequent revision(s). All the manuscripts submitted to
these three general objectives. These papers cover a vafihis Special Issue were subjected to a peer-review pro-
ety of nonlinear deterministic dynamic concepts and tech-cess, as would any other paper submitted to a regular issue
niques applied to a host of hydrologic systems, processesf “Nonlinear Processes in Geophysics”. Our sincere ap-

and problems. The topics addressed are (in the order as thgyreciation and thanks to the following reviewers (some of



them provided reviews for more than one paper), for theirB. Sivakumar
prompt and constructive reviews: E. N. Anagnostou, S. Aru-Department of Land, Air & Water Resources,
mugam, A. C. W. Baas, R. T. Clarke, E. Foufoula-Georgiou, University of California, Davis, USA
E. Gaume, M. Giudici, A. Guswa, F. Hossain, K.-L. Hsu, Correspondence to: B. Sivakumar (sbellie@ucdavis.edu)
K. Jinno, G. Katul, R. Keim, H.-S. Kim, D. Koutsoyiannis,
F. Laio, A. I. McLeod, J. C. Neff, A. Porporato, C. E. Puente, R. Berndtsson
E. C. Rankey, S. V. Rao, L. Ridolfi, A. Sharma, G. Wang, ' . .
- . u Department of Water Resources Engineering,
Z. Xu. Finally, we thank B. D. Malamud, the Editor of “Non- : :
. . o ! ) . ._Lund University, Lund, Sweden
linear Processes in Geophysics”, for his help in making this
Special Issue possible in the first place, and K. Gaenger and
N. Deisel at the Editorial and Production Office for their sin- U. Lall
cere and professional handling of the manuscripts throughoubepartment of Earth & Environmental Engineering,
the review and production processes. Columbia University, New York, USA
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