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This open access book surveys the frontier of scientific river research
and provides examples to guide management towards a sustainable
future of riverine ecosystems. Principal structures and functions of the
biogeosphere of rivers are explained; key threats are identified, and
effective solutions for restoration and mitigation are provided. Rivers
are among the most threatened ecosystems of the world. They
increasingly suffer from pollution, water abstraction, river
channelization and damming. Fundamental knowledge of ecosystem
structure and function is necessary to understand how human activities
interfere with natural processes and which interventions are feasible to
rectify this. Modern water legislation strives for sustainable water
resource management and protection of important habitats and
species. However, decision makers would benefit from more profound
understanding of ecosystem degradation processes and of innovative
methodologies and tools for efficient mitigation and restoration. The
book provides best-practice examples of sustainable river management
from on-site studies, European-wide analyses and case studies from
other parts of the world. This book will be of interest to researchers in
the field of aquatic ecology, river system functioning, conservation and
restoration, to postgraduate students, to institutions involved in water
management, and to water related industries.
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In the first contribution, Morbiducci and co-workers discuss the
theoretical and methodological bases supporting the Lagrangian- and
Euler-based methods, highlighting their application to cardiovascular
flows. The second contribution, by the Ansoln and van Lenthe groups,
proposes an automated virtual bench test for evaluating the stability of
custom shoulder implants without the necessity of mechanical testing.
Urdeitx and Doweidar, in the third paper, also adopt the finite element
method for developing a computational model aim to study cardiac cell
behavior under mechano-electric stimulation. In the fourth
contribution, Ayensa-Jimelnez et al. develop a methodology to
approximate the multidimensional probability density function of the
parametric analysis obtained developing a mathematical model of the
cancer evolution. The fifth paper is oriented to the topological data
analysis; the group of Cueto and Chinesta designs a predictive model
capable of estimating the state of drivers using the data collected from
motion sensors. In the sixth contribution, the Ohayon and Finet group
uses wall shear stress-derived descriptors to study the role of
recirculation in the arterial restenosis due to different malapposed and
overlapping stent conditions. In the seventh contribution, the research
group of Antoln demonstrates that the simulation time can be

reduced for cardiovascular numerical analysis considering an adequate
geometry-reduction strategy applicable to truncated patient specific
artery. In the eighth paper, Grasa and Calvo present a numerical model



based on the finite element method for simulating extraocular muscle
dynamics. The ninth paper, authored by Kahla et al., presents a
mathematical mechano-pharmaco-biological model for bone
remodeling. Martiinez, Penla, and co-workers propose in the tenth
paper a methodology to calibrate the dissection properties of aorta
layer, with the aim of providing useful information for reliable
numerical tools. In the eleventh contribution, Martiinez-Bocanegra et
al. present the structural behavior of a foot model using a detailed
finite element model. The twelfth contribution is centered on the
methodology to perform a finite, element-based, numerical model of a
hydroxyapatite 3D printed bone scaffold. In the thirteenth paper,
Talygin and Gorodkov present analytical expressions describing
swirling jets for cardiovascular applications. In the fourteenth
contribution, Schenkel and Halliday propose a novel non-Newtonian
particle transport model for red blood cells. Finally, Zurita et al.
propose a parametric numerical tool for analyzing a silicone
customized 3D printable trachea-bronchial prosthesis.



