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General Schedule

Wednesday, October 24th, 2018

18.00-20.00 Registration, Faculty of Mathematics and Informatics,
Blvd. Mamaia 124, Constanta, Room AB I

Thursday, October 25th, 2018

08.00-09.00 Registration, Room AB I
09.00-09.45 Opening Ceremony, Room AB I
10.00-11.20 Communications
11.20-11.40 Coffee break
11.40-12.40 Communications
12.40-15.00 Lunch
15.00-16.00 Communications
16.00-16.20 Coffee break
16.20-17.20 Communications
17.20-18:00 Discussions

Friday, October 26th, 2018 (Room AB I)

09.00-10.20 Communications
10.20-10.40 Coffee break
10.40-12.00 Communications
12.00-12.20 Coffee break
12.20-13.00 Communications
12.45-15.00 Lunch
15.00-16:00 Discussions
19.00-22:30 Conference dinner - Ovidius University Mensa

Saturday, October 27th, 2018

08.00 Departure for excursion
21:00 Return to Hotel Megalos.

Sunday, October 28th, 2018

Departure of participants
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Programme

– Room AB I–
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Thursday, October 25th, 2018

Chairpersons: Popa Constantin

10.00-10.40 Volker Mehrmann
Energy based hierarchical modelling of multi-physics systems via
port-Hamiltonian systems

10.40-11.20 Wietse M. Boon, Alessio Fumagalli, Jan M. Nordbotten,
Eirik Keilegavlen
Flexible discretizations for mixed-dimensional Darcy-type flows
in fractured porous media

Chairpersons: Volker Mehrmann

11.40-12.00 S.G. Cruceanu, S. Ion, D. Marinesc
Theoretical investigation of plant effect on soil erosion in small
hydrographic basins

12.00-12.20 Alina M. Săndoiu, Mihaela Morega, Alexandru M.
Morega
Cellular Phone Electromagnetic Field Sourced Heat Transfer As-
sessment

12.20-12.40 Alin Dobre, Maria Enache
Numerical Optimization of Minimally Invasive IDET Procedure

Chairpersons: Alessio Fumagalli, Gelu Pasa

15.00-15.20 Nicu Ciobotaru, Stelian Ion, Liliana Zaharia, Deak Gy-
orgy, Matei Monica
Calibration techniques of physical parameters in a continuous
hydrological model in order to simulate daily discharges. Case
study: Şuşiţa River catchment

15.20-15.40 Virgil Iordache, Stelian Ion and Aurora Neagoe
An ontology for modeling socio-ecological processes in inter-
disciplinary and trans-disciplinary research programs

15.40-16.00 Stelian Ion, Dorin Marinescu, Stefan-Gicu-Cruceanu,
Gheorghita Zbaganu
Scale Issues in Remote Sensing: Accuracy Assessment
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Chairpersons: Stelian Ion, Aurelian Nicola

16.20-16.40 Gelu Paşa
A paradox in Hele-Shaw displacements

16.40-17.00 Gheorghe Juncu, Aurelian Nicola and Elena Stroilă
The Variation of the Salt Concentration at the Discharge of a
River into a Saline Water

17.00-17.20 Mircea Lupu and Olivia Florea Mircea
Solving of the Plane Problem of the Elastic and Thermoelastic
Equilibrium Using the Method of Analytic Potentials

17.20-18.00 Discussions

7



Friday, October 14th, 2016

Chairpersons: Miroslav Tuma

9.00-9.40 A. Dumitraşc, P. Leleux, C. Popa, U. Ruede, D. Ruiz,
and S. Torun
Recent advances on the Augmented Block Cimmino method

09.40-10.20 Harald Koestler, Sebastian Kuckuk
Developing highly scalable HPC software for solving linear sys-
tems

Chairpersons: Harald Koestler

10.40-11.20 Miroslav Tuma
The sparse linear least-squares problems with a few additional
dense rows

11.20-12.00 Ming Jiang
Asynchronous Parallel Computation for Image Reconstruction

Chairpersons: Ming Jiang

12.20-12.40 Doina Carp, Constantin Popa, Tobias Preclik and Ulrich
Rüde
Iterative Solution of Weighted Linear Least Squares Problems

12.40-13.00 Doina Carp, Georgeta Colişov, Georgeta Coman and
Cristina Şerban
Evolutionary - type algorithms for transportation and storage
problems

15.50-17.00 Discussions
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Flexible discretizations for mixed-dimensional Darcy-type flows in
fractured porous media

by
Wietse M. Boon, Alessio Fumagalli, Jan M. Nordbotten, Eirik

Keilegavlen

Basement rocks are one of the most common formations in which is possible
to host a geothermal systems. To obtain an environmentally and econom-
ically sustainable exploitation of such systems, one of the key ingredient
is the presence of a well connected networks of fractures. This geological
feature allows the water, injected in the system, to flow, been heated, then
extracted from the production wells. Generally, it exists a direct connection
between the connectivity of the system and its efficiency. However, some
fractures may be totally or partially mineralized and become a geological
barrier or zone at low permeability confining the geothermal system. Sim-
ulation and modeling are crucial ingredients for assessing environmentally
and economically of strategies for fractured geothermal reservoirs.
Fractures are (sub-) planar discontinuities along which a rock has been bro-
ken, and represent important conduits or barriers for fluid flow. Fracture
intersections can have a significant impact as well and, because of infilling
process, may behave differently from the surrounding fractures. Since frac-
ture aperture is order of magnitude smaller than other characteristic sizes, a
mixed-dimensional representation is preferable to the full three-dimensional.
Fractures may impose severe constraints to the gridding, possibly resulting
in high number of cells and low quality grids. We consider the mixed vir-
tual element method, which is locally mass conservative, robust with respect
to strong permeability jumps, and able to handle polytopes thus perfectly
suited for our problem. We introduce a new framework able to handle in a
natural way heterogeneity in term of geometrical conformity among dimen-
sions.
After, a different approach is given by the extended finite elements where
a local enrichment of the functional spaces allows fracture grids to be com-
pletely non-matching with the background rock matrix. This increase the
flexibility and applicability of the presented method, especially for multiple
scenarios simulations. Examples for single and multiple-phase flow are given
to show the applicability of the proposed method.
Finally, we cover other aspects related to fractured porous media. In par-
ticular to flow in discrete fracture networks, which ignore the impact of the
surrounding host rock. As the flow exchange between fractures, thus in
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the network, takes place in these intersections, an adequate representation
of the geometry is critical for simulation accuracy. In presence of multiple
fractures and upscaling technique is essential to speedup the simulations,
we present a numerical technique able to substitute local fracture effects by
representative quantities.

Asynchronous Parallel Computation for Image Reconstruction
by

Ming Jiang

With the rapid advance of computer hardware such as multi-core CPU/GPU,
multi-node supercomputer, FPGA, asynchronous parallel computation be-
comes necessary for making the best use of such computing devices. In this
talk, asynchronous parallel computation will be discussed from the following
perspectives, including energy-efficiency, communication model, and archi-
tecture and implementation for iterative algorithms for image reconstruc-
tion. The implementation of the Mumford-shah regularization for x-ray CT
and electron tomography is used as a demonstration for implementation.
This presentation is based on materials and comments from Jason Cong,
Yijin Guan, Alfred Louis, Peng Li, Guojie Luo, Peter Maass, Frank Nat-
terer, Thomas Page, Eric Todd Quinto, Thomas Schuster, Li Shen, Wentai
Zhang.

Developing highly scalable HPC software for solving linear systems
by

Harald Koestler, Sebastian Kuckuk

Recent advances in computer hardware technology make more and more
realistic simulations possible; however, this progress has a price. On the one
hand, the growing complexity of the physical and mathematical models re-
quires the development of new and efficient numerical solution methods. On
the other hand, the trend towards heterogeneous and highly parallel archi-
tectures increases the programming effort necessary to implement, develop,
and maintain these models. We addresses these issues by providing a multi-
layered domain specific language that enables the users to formulate their
problems on different levels of abstraction. From these formulations efficient
PDE solver implementations can be generated and optimized automatically
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since the data layout is restricted to block-structured grids. We discuss the
different layers of the ExaStencils language, show how applications can be
formulated in them and present some numerical results on CPU and GPU
clusters.

Energy based hierarchical modelling of multi-physics systems via
port-Hamiltonian systems

by
Volker Mehrmann

Multi-physics systems that live on different scales such as thermodynami-
cal systems, reactive flows, mechanical or electrical systems are at the heart
of modern developments in science and engineering. To achieve a modular
modeling framework that is reflecting this multi-physics character and to
have models that are at the same time good for space discretization and
model reduction via Galerkin methods, with good properties of the under-
lying linear and nonlinear systems we discuss the class of port-Hamiltonian
partial-differential-algebraic systems. We analyze their properties and how
to use discretization and model reduction as well as efficient numerical linear
algebra with good error and perturbation estimates.

Recent advances on the Augmented Block Cimmino method
by

A. Dumitraşc, P. Leleux, C. Popa, U. Ruede, D. Ruiz, and S.
Torun

The classical block Cimmino method belongs to the class of block row-
projection methods, and is designed to solve non symmetric large sparse
systems of linear equations. Its appealing features are that it presents very
natural parallelism, and can be accelerated with conjugate gradient tech-
niques.
Its convergence speed depends strongly on the principal angles between the
subspaces spanned by the blocks of rows from the initial partitioning of the
system, and can be slow in many cases. The ”Augmented Block Cimmino”
method is a way to bypass this inherent limitation by embedding the original
partitionned system of equations into a larger one, so as to enforce numeri-
cal orthogonality between the corresponding blocks of rows in the enlarged
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system of equations. Doing so, we can ensure a convergence in one iteration
only, but at the expense of the increase in size and extra work induced by
operating on the resulting enlarged system.
In this presentation, we recall the major principles of this approach, and
we also extend this to finding the least-squares solution of overdetermined
systems of equations. We also consider novel ways for partitionning the
system that takes into account the numerical values and replicate some of
the equations to improve the convergence. Finally, we also present varia-
tions on the above augmentation process, which is indeed purely algebraic,
and can be expensive or even prohibitive depending on the application. In
the case of discretized PDE problems, we investigate alternatives for this
augmentation, which will target explicitly geometric information from the
problem, exploiting multigrid ideas to construct the enlarged system. The
idea is not to enforce strict orthogonality but open sufficiently the angles
between sub-spaces. The convergence of the classical iterative method could
then be improved greatly while keeping a more scalable approach altogether
(in terms of computations and memory needs).

The sparse linear least-squares problems with a few additional dense
rows
by

Miroslav Tuma

Large-scale linear least-squares (LS) problems occur widely, arising both
in their own right and as subproblems of nonlinear least-squares problems.
Our focus is on the following m× n (m > n) LS problem

min
x
‖Ax− b‖2 = min

x

∣∣∣∣∣∣∣∣(As

Ad

)
x−

(
bs
bd

)∣∣∣∣∣∣∣∣
2

,

in which each row of the md × n block Ad is considered to be dense and As

is ms×n with ms � md ≥ 1; the vector b is partitioned conformally. It has
long been recognised that the effectiveness of sparse matrix techniques for
directly solving such problems is severely limited by the presence of the dense
rows. Our interest is primarily in using preconditioned iterative methods.
In this talk, we will consider a number of preconditioning strategies for
handling mixed sparse-dense LS problems and illustrate their effectiveness
using problems from practical applications.
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Iterative Solution of Weighted Linear Least Squares Problems
by

Doina Carp, Constantin Popa, Tobias Preclik and Ulrich Rüde

We present in this paper an extension of two previous algorithms proposed
by J.D. Riley (1955) and G.H. Golub (1965) for iterative solution of weighted
linear least squares problems. We prove convergence of the extended algo-
rithm and also provide a convergence rate in terms of the singular values of
a generalized singular value decomposition.

Evolutionary - type algorithms for transportation and storage problems
by

Doina Carp, Georgeta Colişov, Georgeta Coman and Cristina
Şerban

Evolutionary algorithms maintain a set of possible solutions which they try
to improve by evolving them into more performant ones. Among them,
the most developed and practically used classes are Genetic Algorithms
(GA) and Particle Swarm Optimization. In our talk we will concentrate
on some developments that we obtained with GA solvers for maritime con-
tainer transportation and storage problems.

Calibration techniques of physical parameters in a continuous
hydrological model in order to simulate daily discharges. Case study:

Şuşiţa River catchment
by

Nicu Ciobotaru, Stelian Ion, Liliana Zaharia, Deak Gyorgy,
Matei Monica

In this paper, a sensitivity analysis is conducted over the physical parame-
ters values of a continuous hydrological model, by using different techniques
of calibration. The physical parameters are extracted from a GIS environ-
ment and correspond to Şuşiţa River catchment, a basin with a surface of
more than 370km2, located in Eastern of Romania, in a very complex geo-
graphical region. The outflow values used for calibration procedures are from
Ciuruc gauging station (the only station in the catchment, that controls 50%
of the basin area), for a 40 years’ time span, between 1971 and 2010. The
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conceptual model used to simulate the outflow is Soil Moisture Accounting
system, which is a distributed semi-lumped model, capable to assess the wa-
ter cycle in a continuous manner with different routing procedures and with
different climate inputs. Three calibration procedures results are discussed;
two unsupervised (Univariate Gradient and Nelder Mead) and a supervised
one, implemented by the hydrologist (trial and error procedure). The results
are consisting in different sets of values, for each physical parameters used
in the model, which are evaluated in respect to the sensitivity observed in
final outflow.

Theoretical investigation of plant effect on soil erosion in small
hydrographic basins

by
S.G. Cruceanu, S. Ion, D. Marinescu

The erosion processes, increasing flood intensities and landslides have wors-
ened lately due to higher deforestation and climate changes and they brought
a negative impact on our environment and life quality. This presentation is
concentrated on a PDE model built to simulate the 2-D water flow and the
soil erosion processes on real terrain with vegetation. Using this mathemati-
cal model, we qualitatively analyze the influence of the vegetation cover and
its variations on water dynamics and soil erosion, the interaction of plant
stems with the water motion and soil. We give some theoretical results, an
associated numerical scheme and some simulations on different scenarios.
We believe it is important to provide such a theoretical tool to the decision-
makers in order to help them predicting the impact of these environmental
changes on the quality of life.
Acknowledgement. This work was partially supported by a grant of Ro-
manian Ministry of Research and Innovation, CCCDI-UEFISCDI, project
number PN-III-P1-1.2-PCCDI-2017-o721/34PCCDI/2018 within PNCDI III

Numerical Optimization of Minimally Invasive IDET Procedures
by

Alin Dobre, Maria Enache

Intradiscal Electrothermal Annuloplasty (IDET) is a new procedure used
in the treatment of low back pain caused by several intervertebral disc in-
juries or diseases, using a catheter that heats up the affected regions until
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the targeted temperature is reached: 45 ◦C, the collagen fibers contract, or
60 ◦C, the pain receptors are irreversibly damaged. We present a numeri-
cal study results that reveal the optimal time interval, which guarantees the
procedure’s success without damaging the healthy parts of the intervertebral
disc. The numerical model is based on a 3D CAD generated computational
domain and the coupled electrical field – bioheat transfer equation mod-
els attached to it. The catheter is heated up by the trespassing electrical
current (Joule effect, resistive heating) while the numerical solution of the
Pennes’ bioheat transfer equation provides for the temperature distribution
in the affected region. Further studies will be conducted using a CT/MRI
image based reconstructed computational domain, with anatomical details,
instead of the current 3D CAD generated solid model.

Scale Issues in Remote Sensing: Accuracy Assessment
by

Stelian Ion, Dorin Marinescu, Stefan-Gicu-Cruceanu, Gheorghita
Zbaganu

It is a fact that in applied sciences the adequacy of a theoretical model to the
physical problem and the accuracy of its prediction are strongly determined
by the quality of the primary in formations that one has about the physical
process. Such in formations are chiefly obtained by performing a series of
observations (measurements) on some physical variables.
Specific to the environmental science is that the range of the scales of the
physical process is very broad. By consequence, a problem appears when
one need to use a model at a scale different from the scale of observations.
In last decades, the remote sensing techniques has furnished a huge amount
of observations at different scales of the Earth surface. These information
are a gold mine for the researchers in order to study the environmental
processes, to observe pattern formation in the landscape ecology or to study
the relations between biotic and abiotic processes.
In this context is a stringent need to transfer information across the scales.
In this paper we address the problem of accuracy of the transferred data from
a scale to another scale and we restrict our analyze to certain downscaling
schemes.
Acknowledgement. This work was supported by a grant of Romanian
Ministry of Research and Innovation, CCCDI-UEFISCDI, project number
PN-III-P1-1.2-PCCDI-2017-o721/34PCCDI/2018 within PNCDI III
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An ontology for modeling socio-ecological processes in
inter-disciplinary and trans-disciplinary research programs

by
Virgil Iordache, Stelian Ion and Aurora Neagoe

Ontologies are theories about existing entities and can be general, of philo-
sophical interest, and regional, accounting for specific epistemic fields. De-
veloping regional scientific and / or management ontologies is a growing re-
search field in biology, ecology and socio-ecological research. We propose an
ontology accounting for 1) the integrating modeling of socio-ecological pro-
cesses and objects, and 2) the integrated management of natural resources
using integrated models and data-bases. The first module includes general
terms at the interface with philosophical ontologies. The second module in-
cludes terms used the scientific research methodologies in order to measure
properties characteristic for ecological, earth sciences, socio-economic and
management fields. The third module includes mathematical objects and
processes needed for data processing. The fourth module includes objects,
processes, and properties with the general structure from the first module en-
riched with the measured properties, the results of mathematical modeling,
and other methodological objects needed for coupling objects and processes
of different kind and/or spatial and temporal scale. Time and space are
included in the ontology as properties accounting for the scale of objects,
of processes and characterizing the methodologies for measuring properties.
This regional notion of time can be used by appropriate scientific method-
ologies as independent variable in order to predict the dynamic of other
variables relevant for the management of coupled socio-ecological processes.
As an example we report a pot ? lysimeter ? field plot integrated experi-
ment explicitly accounting for the time since sowing in evaluating the effect
of amendments on the performance of plants grown in tailing substrate.
The general structure of an ongoing inter-disciplinary and trans-disciplinary
research project using this ontology is presented.

The Variation of the Salt Concentration at the Discharge of a River
into a Saline Water

by
Gheorghe Juncu, Aurelian Nicola and Elena Stroilă

A plume model is used to describe the variation of the salt concentration
at the discharge of a river into a saline water. The integral model of the
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plume behavior consists of a set of ordinary differential equations derived
from conservation of mass, momentum and salt concentration. The tem-
peratures of the plume and ambient saline water are considered equal. The
concentration of the salt in the river water is null. The saline water is as-
sumed motionless. After release from the river, the concentration of the salt
in the plume increases by mixing with the ambient saline water. The rate
of mixing depends upon the local plume and ambient fluid properties such
as velocity and salt concentration.

Solving of the Plane Problem of the Elastic and Thermoelastic
Equilibrium Using the Method of Analytic Potentials

by
Mircea Lupu and Olivia Florea

In this paper, are presented some analytical methods for the solution of
the plane problem in case of the elastic and thermoelastic equilibrium using
the complex functions. Taking into acoount the thermal complex potential
t(z, z) and the thermoelastic potential φ(z, z) we can obtain the displace-
ments, the deformations and the stress rate in the considered plane sections
(ui, εij , Tij). The present study is structured in two parts. In the first part
is approached the decoupled problem without mechanical loadings, when
the states (ui, εij , Tij) are generated by the thermal field T on the bound-
ary. The second part deals with the coupled problem when the medium
is subjected to the thermal stress and mechanical loadings on the bound-
ary. These studies made for the canonical domains lead to boundary value
problems with special boundary conditions for harmonic and biharmonic
functions. These methods can also be applied to composite media. At the
end of this paper, applications to half-plane or circle are presented. For
mode general domains, conformal transforms can be applied.

A paradox in Hele-Shaw displacements
by

Gelu Paşa

The Saffman-Taylor instability occurs when a less viscous fluid is displacing
a more viscous one, in a rectangular Hele-Shaw cell. An intermediate region
containing a liquid with a variable viscosity can minimize this instability.

21



We point out a paradox concerning the Saffman-Taylor instability, which
appears when all surface tensions on the interfaces are zero. For this, we
study the following two scenarios.
First, we consider a large number of constant viscosity liquid-layers inserted
in the intermediate region, with positive viscosity jumps in the flow direction.
We get inferior limits for growth constants, unbounded as functions of the
wave numbers. Therefore the multi-layer Hele-Shaw model studied in some
previous papers is useless: the displacement is unstable.
Secondly, a liquid with a continuous linear increasing viscosity is considered
between the less viscous displacing fluid and the displaced one. We obtain
an upper bound of the growth rate of perturbations, independent of the
wave numbers. We get an almost stable flow if the intermediate region is
long enough.
The same amount of intermediate liquid is used in both cases.

Cellular Phone Electromagnetic Field Sourced Heat Transfer
Assessment

by
Alina M. Săndoiu, Mihaela Morega, Alexandru M. Morega

The ever extending usage of cell phones raises significant concerns regarding
its nocive side effects, such as the local hyperthermia produced by prolonged
exposure to the electromagnetic field (emf) emission and the direct (contact)
heating at the auricular level. This study is concerned with the evaluation
of the hot spot localization and its level using numerical simulation. To this
aim we use a coupled emf - heat transfer model where the contribution of
the vascularization of the cerebral system is approached using the homog-
enization technique introduced by the bioheat model. The influence of the
cell phone as a heat source that adds to the emf thermal effect with respect
to the hotspot shift in localization and level is analyzed and presented as a
menace, which has to be accounted for in SAR dosimetry.
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