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1 RESEARCH 

 

1.1. Overview of Research Activities / Conformance with the Work Programme (1/2-1 page) 

• Which work specified in the Work Programme has been carried out by each of the Contractors up to now? 
Refer to the tasks of the Work Programme and planned involvement of the contractors. 

Contractor 1 IRPHE took part in 2007 in the following tasks:  
2.1 Experimental study of wave breaking and run up on a sloping beach 
2.2 Analytical theory of long wave runup including effects of nonlinearity, dispersion and breaking; 
2.3 Numerical modelling of the wave runup 
4.3 Computed experiments with the purpose of modelling the phenomena designated in tasks 1–3.  

Contractor 2 UPM (formerly UG) took part in 2007 in the following tasks: 
1.1 Evaluation of dispersive flow properties on mixing; 
1.2 Hyperbolic dispersive models of breaking waves; 
2.2 Analytical theory of long wave runup including effects of nonlinearity, dispersion and breaking; 

Contractor 3 LU took part in 2007 in the following tasks:  
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2.2 Analytical theory of long wave runup including effects of nonlinearity, dispersion and breaking;  
3.1 Analytical theory of internal solitary waves with amplitudes close to the breaking limit;  
3.2 Theoretical studies of the energy transfer from long internal waves to small scales;  
3.3 Properties of nonlinear dispersive internal wavetrains;  

Contractor 4 LIH took part in 2007 in the following tasks: 
1.1 Evaluation of dispersive flow properties on mixing; 
1.2 Hyperbolic dispersive models of breaking waves; 
2.1 Experimental study of wave breaking and run up on a sloping beach 
2.2 Analytical theory of long wave runup including effects of nonlinearity, dispersion and breaking; 
3.1 Analytical theory of internal solitary waves with amplitudes close to the breaking limit;  

Contractor 5 ICT took part in 2007 in the following tasks:  
4.1 New computing algorithms for numerical modelling of waves and shallow mixing in  the coastal zone  
4.2 Development of economic algorithms of the multidimensional adaptive grids construction.  
4.3 Computed experiments with the purpose of modelling the phenomena designated in tasks 1–3.  

Contractor 6 IAP took part in 2007 in the following tasks: 
1.3 Comparison of non-dispersive and dispersive solutions with available experimental data; 
2.2 Analytical theory of long wave runup including effects of nonlinearity, dispersion and breaking; 
2.3 Numerical modelling of the wave run-up; 
3.1 Analytical theory of internal solitary waves with amplitudes close to the breaking limit; 
3.2 Theoretical studies of the energy transfer from long internal waves to small scales; 
3.3 Properties of nonlinear dispersive internal wavetrains; 
4.3 Computed experiments with the purpose of modelling the phenomena designated in tasks 1–3. 
 

• Has the research been in accordance with the Work Programme? If not, in what respect and why? 

The research has been done in accordance with the Work Programme. No major differences exist between the 
proposal and the performed work.  

• Do you foresee any deviations from the Work Programme for the future? If yes, which ones and why? 

No deviations from the Work Programme are expected. 

 

1.2. Scientific Results (max. 2 pages, + list of references) 

• What are the main results achieved up to now and what is their scientific significance? Include references to 
the list below if publications were made already. 

In accordance with the tasks described in the Work Programme, the following results have been obtained for the 
first year of the project: 

1.1 Evaluation of dispersive flow properties on mixing; 

 UPM (formerly UG) has developed an innovative approach for quantifying/evaluating frequency dispersion 
effects on the interaction of waves and currents in a nearshore circulation system.  By means of both analytical 
and numerical calculations it has been found that dispersive effects are important in the description of the correct 
amount of the wave forcing, represented, within the Generalized Lagrangian Mean (GLM)-like approach, by the 
pseudo momentum p.  They are particularly important when describing the flow using depth-averaged velocities.  
For some configurations, the depth-averaged current is forced not only by the non-dispersive terms but also, with 
the same intensity, by the dispersive forcing terms.  In such terms is included a vortex-force dispersive 
contribution, usually negligible in a small-wave amplitude approximation, which arises because of the presence 
of dissipative terms.  The results of this activity are summarized in Terrile et al. (2008). 

1.2 Hyperbolic dispersive models of breaking waves;  

A joint effort of UPM and LIH has brought to a completely new approach for modelling dispersive-nonlinear 
wave at a wave-resolving timescale.  A set of dispersive and hyperbolic depth-averaged equations has been 
obtained using a hyperbolic approximation of a chosen set of fully nonlinear and weakly dispersive Boussinesq-
type equations.  These equations provide, at a reasonably reduced cost, both a physically description of the 
nearshore dynamics and a complete representation of dispersive and nonlinear wave phenomena.  A detailed 
description of the conditioning of the dispersive terms and of the related hyperbolic approximation has been 
provided (Liapidevskii and Gavrilova, 2008).  The dispersive and hyperbolic structure of the new set of 
equations has been analyzed in depth and an analytical solitary wave solution has been found.  A physical 
interpretation of the hyperbolic approximation along with some preliminary numerical solutions completes the 

 
Ref.INTAS  No 06-1000013-9236 Page 2 of 14 15/03/05 



Ref.INTAS  No 06-1000013-9236 

analysis testifying both the theoretical and practical value of the proposed approach.  The results of this activity 
are summarized in the paper by Antuono et al (2008).  

1.3 Comparison of non-dispersive and dispersive solutions with available experimental data; 

The computation of solitary wave runup on a conical island has been done in the frameworks of the 2D shallow-
water (non-dispersive) and the 3D fully nonlinear and dispersive Reynolds-averaged Navier-Stokes equations.  It 
is demonstrated that the 3D model is in reasonable agreement with the 2D model and laboratory data.  It is 
shown that the velocity distribution along the vertical coordinate is not uniform: the velocity field is weaker in 
the bottom layer and stronger on the sea surface.  The maximum difference (about 40%) appears at the time 
when the solitary wave reaches the circular island.  So, the dispersion effects are important for velocity field 
mainly. Result is published in a paper (Choi et al, 2007) and also presented in an abstract (Pelinovsky, Choi et al, 
2007). The discussion of applicability of the non-dispersive and dispersive theories in tsunami problems is given 
in a review paper (Pelinovsky, 2007).  

        2.1 Experimental study of wave breaking and run up on a sloping beach  

Experiments of wave breaking on a sloping beach have been carried on in the “Ecole Centrale de 
Marseille/IRPHE” wave tank.  This tank is 17,00m long, 0.65m wide and the depth is 1,50 m.  We built a 1/15 
sloping beach, and we studied the dynamics and kinematics of regular waves breaking on the beach.  We 
measured mean, fluctuating, and phase-averaged values using synchronized image velocimetry.  We measured 
wave elevation, velocities in the water and in the aerated flow, vorticity, kinematic energy, bottom stress, 
production, transport and dissipation terms, and also the Kolmogorov length scale.  We have now a complete 
database, with all the required physical measurements to understand regular wave behaviour when they break on 
the beach.  Results are given in Kimmoun and Branger (2007), and were presented in different congresses 
(Branger et al 2007, Lubin et al 2007, Gavrilov et al, 2007).  We begin to study now the run-up phase, i.e. more 
closely with video camera and image analysis all the water movements apart from the shoreline.  

        2.2 Analytical theory of long wave runup including effects of nonlinearity, dispersion and breaking;  

Different approaches were conducted : 
- The influence of the incident wave form on the extreme (maximal) characteristics of a wave at a beach (run-up 
and draw-down heights, run-up and draw-down velocities, and breaking parameters) has been studied in the 
framework of the analytical theory of long wave runup.  It is suggested to use in the calculations the definition of 
wavelength at a level of 2/3 of the maximal height, which, to a certain degree, correlates with the definition of 
the significant wavelength accepted in physical oceanography.  Such a definition allows us to unify the relations 
for extreme run-up characteristics so that the influence of the incident wave form becomes insignificant.  Results 
are published in (Didenkulova and Pelinovsky, 2007; Didenkulova and Pelinovsky, 2008; Didenkulova, 
Pelinovsky and Zahibo, 2007).  
- The wave runup on a vertical wall has been studied and the increasing of the probability of high amplitude 
crests was demonstrated in the framework of exact solutions of the nonlinear shallow-water theory (Pelinovsky, 
Kharif and Talipova, 2007, 2008). 
- The process of the nonlinear deformation of a shallow water wave in a basin of a constant depth was studied 
and characteristics of the first breaking of the wave were analyzed in detail (Zahibo, Didenkulova and 
Pelinovsky, 2007; Zahibo et al, 2008). 
- An analytical solution for solitary wave propagating in a random shallow sea was presented which can be used 
as a test for numerical methods (Sergeeva et al, 2007; Zahibo, Pelinovsky and Sergeeva, 2008). 
- An analytical solution for an undular bore propagating up a slope under the influence of friction was obtained 
by the LU team using an adaptation of the Whitham modulation theory; theses results can be used to describe 
how the leading solitary wave deforms and either eventually breaks, or decays under friction (El et al, 2007, 
2008). 
- UPM has provided a novel formulation for the computation of the maximum run-up, breaking conditions and 
dynamical forces in the swash zone.  On the basis of the approximate analytical solution for the Nonlinear 
Shallow Water Equations of Antuono and Brocchini  (Stud. Appl. Maths, 2007, 119, 71-91), useful regression 
curves have been proposed for the prediction of maximum run-up and dynamical forces in the swash zone on a 
frictionless, uniformly sloping beach.  For the first time the dependence of the results on both the wave height 
and the wave steepness has been analyzed in detail providing formulae able to describe a wide class of wave 
inputs.  Finally, the regression formulae have been validated through comparison with maximum run-up laws 
and breaking conditions already available in the literature, the present model results appearing to better account 
for nonlinear effects.  The results of this activity are summarized in Antuono and Brocchini (2008).  
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2.3 Numerical modelling of the wave run-up 

- Numerical modelling of the solitary wave runup on a conical island has been performed in the framework of 
the Reynolds-averaged Navier-Stokes equations.  Obtained results are discussed in section 1.3.  Also the runup 
of irregular waves, modeled as superposition of Fourrier harmonics with random phases, was studied 
numerically in the framework of the nonlinear shallow water theory.  The possibility of appearance of freak 
waves on a beach was analyzed.  It is shown that average runup height for waves with a wide spectrum is higher 
than for waves with a narrow spectrum.  If the initial statistics is not Gaussian, the probability of freak wave 
appearance increases in comparison with the Rayleigh distribution prediction.  This result is presented in 
Didenkulova, Pelinovsky and Sergeeva, (2007). 
- The IRPHE laboratory, in collaboration with the French TREFFLE Laboratory in Bordeaux-France, made a 
simulation of the IRPHE/ECM wave tank experiments (see 2.1) with a Large Eddy Simulation (LES) code.  We 
simulated the generation, and the propagation of breaking waves over the entire wave tank.  The behaviour of the 
breaking process is well reproduced, with a small rolling phase at the upper crest, a plunging event and a 
propagating bore up that propagates to the shore.  We begin to start qualitative comparisons between numerical 
and experimental results. These results have been presented (Ali et al 2007, Lubin et al 2007, Lubin et al 2008).  
- Numerical experiments based on a Boundary Integral Equation Method (BIEM) have been performed to 
investigate the run-up of very steep solitary waves on a vertical wall.  The initial condition is computed by using 
Tanaka’s algorithm.  For dimensionless amplitude a/h larger than the critical value 0.72, it is found during the 
stage of run-up that the orbital acceleration becomes higher than the gravity in the vicinity of the crest.  The 
result is the generation of a Rayleigh-Taylor instability which may break up the crest (Chambarel et al 2007). 

3.1 Analytical theory of internal solitary waves with amplitudes close to the breaking limit 

- The transformation of large-amplitude long internal waves in a two-layer fluid has been studied in the 
Boussinesq and rigid-lid approximation.  It is shown, in particular, that the breaking points on the wave profile 
may shift from the zero-crossing level.  The wave steepening happens in a different way if the density jump is 
placed near the middle of the water bulk: then the wave deformation is almost symmetrical and two phases 
appear where the wave breaks.  Result is published in Zahibo et al (2007).  
- An analytical study by the LU team revealed the structure of a large-amplitude internal solitary wave with a 
central vortex core, embedded in a thin thermocline.  This new model equation describes the wave propagating 
in a narrow layer of nearly uniformly stratified fluid embedded in an infinitely deep homogeneous fluid (Derzho 
and Grimshaw, 2007).  The problem on internal table-top solitary waves in a weakly stratified shallow fluid has 
been studied analytically.  The existence of exact solutions has been proved near the Boussinesq limit by means 
of generalized Lyapunov-Schmidt method (Makarenko, 2007). 
- Four review papers, describing the properties of internal solitary waves and periodic wavetrains, and their 
modeling, are published (IAP, LU teams: Pelinovsky, Poloukhina et al, 2007; Grimshaw, Pelinovsky and 
Talipova, 2007;  El, 2007;  Grimshaw, 2007).  

3.2 Theoretical studies of the energy transfer from long internal waves to small scales 

Generation of short-scale high-amplitude internal solitary waves from long internal waves in the ocean with 
variable bathymetry and hydrology has been performed in the framework of the variable-coefficient Gardner 
equation (extension version of the Korteweg-de Vries equation).  Large energy transfer to small scales appeared 
in the critical points where the nonlinear coefficients of the Gardner equations equalled to zero.  Results are 
published in Grimshaw, Pelinovsky and Talipova, (2007) and in Grimshaw, Pelinovsky and Talipova, (2008) 
(IAP and LU teams).  The LU team studied the effect of background rotation on internal solitary and found that 
it caused an internal solitary wave to decay into a dispersing wave packet (Helfrich and Grimshaw, 2008).  
Another study by the LU team examined the effect of near-surface bubbles on internal waves (Grimshaw et al, 
2008). 

3.3 Properties of nonlinear dispersive internal wavetrains 

Appearance of the nonlinear dispersive internal wave trains in the process of the solitons transformation at an 
abrupt step in the depth has been studied analytically and numerically.  For suitable given conditions, the solitons 
destroys completely transforming in dispersive train with variable frequency. (IAP, LU teams: Grimshaw et al, 
2007, Grimshaw, Pelinovsky and Talipova, 2008). 

4.1 New computing algorithms for numerical modelling of waves and shallow mixing in the coastal zone 

A new finite difference algorithm for simulating on movable grids the process of the interaction between surface 
waves and submerged obstacles located at the bottom has been developed. A new approach to construction of 
monotonic nonlinear difference second order schemes based on the first differential approximation method has 
been proposed. A technique for the calculation of tsunami run-up on a real coast has been developed.  To the 
purpose of a detailed study of the offshore wave pattern features the gradual solution of a number of simplified 
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problems for model water areas with the basic characteristics of a piece of the real near-shore area under study is 
suggested.  Results of the simulation of the tsunami run-up on the shore of the Bay of Bengal have been obtained 
(Arkhipov and Khabakhpashev 2007, Fedotova et al 2007). 

4.2 Development of economic algorithms of the multidimensional adaptive grids construction. 

The new approach to the description of the evolution of moderately long planar surface waves of small but finite 
amplitude is suggested.  It is assumed that the liquid is incompressible, the steady flow component is absent, the 
characteristic horizontal lengths of both disturbances and topography are larger than the flow depth, and 
the thickness of the unsteady viscous boundary layer is smaller than the fluid depth.  The input system of the 
hydrodynamics equations was reduced to one basic evolution equation for nonlinear perturbations of the free 
surface and two linear elementary auxiliary equations for the determination of the liquid horizontal velocity 
vector averaged over the layer depth.  The suggested model is suitable for nonlinear waves running on any 
angles.  Even in the case of an ideal liquid this approach is, in essence, easier than any known systems of 
equations, in which all equations contain both linear and nonlinear items.  A validity of this procedure for the 
solution of a number of planar problems of the nonlinear disturbance transformation including the case of liquid 
with variable depth is shown with the help of numerical experiments (Arkhipov and Khabakhpashev 2007).  

4.3 Computed experiments with the purpose of modelling the phenomena of Tasks 1–3. 

- The generation of solitons in tsunami wave field has been studied numerically within the Korteweg-de Vries 
equation and fully nonlinear and dispersive equations.  As a concrete example of application, the December 2004 
tsunami propagating into the Strait of Malacca has been chosen.  Results are published in Grue et al, (2007) and 
in  Talipova, Pelinovsky et al (2007). 
- The numerical simulation of an hypothetic tsunami propagating in the Ligurian Sea with the use the NAMI-
DANCE solver has been done.  These results are used to evaluate the tsunami risk for the French coast of 
Mediterranean (Khvostova et al, 2007). 
- Dynamics of the nonlinear transient groups under the action of currents and winds has been studied numerically 
using the fully nonlinear Euler equations in the potential form.  Results are compared with experimental data 
obtained in the large tank located at IRPHE, Marseille (Touboul et al, 2007; Kharif et al, 2008) 
- Finally, the principles of usage of computational tools were formulated to solve applied problems that are 
focused on decision support in the face of catastrophic attack on shores and off-shore facilities by uncontrolled 
motion of huge volume of water, caused by natural and man-made cataclysms (Shokin et al, 2007).. 
 
Additionally to plan: 
- The study of the freak wave phenomenon is continued through a joint study of IAP and IRPHE teams.  The 
review of physical mechanisms of rogue wave formation is given in Talipova et al, (2007) and in Pelinovsky and 
Slunyaev, (2007).  Also, some data of freak waves observed in 2006 have been collected in Didenkulova, 
Slunayev and Pelinovsky, (2007).  A first analysis of freak wave formation under wind forcing is made both 
numerically and experimentally; previous researches did not account for the wind effect (Kharif et al, 2008).  
- Also additionally to the plan, the IRPHE team ended a work that concerns the mixing of the air-sea interface 
related to both air and wave kinematics.  This is slightly apart from the initial plan however, it concerns mixing 
induced by the waves.  The main result is the generation of vortices in the air, located behind the steep wave 
crests. The results are presented in a recent published paper (Reul et al, 2008) in collaboration with the French 
Ifremer institution.  
- The LIH team started an experimental work on the dissipation mechanisms for internal waves during the run-
up.  This study is based on the laboratory stratified flow experiments performed in LIH and on the field data 
describing the internal wave run up from the joint LIH – POI (V.I. Il’ichev Pacific Oceanological Institute) 
expedition in summer 2007.  The work is focused on the breaking and energy transfer mechanisms common to 
the surface and internal waves in the swash-zone (Tasks 2.2 and 3.1). 
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Up to now, which scientific papers, presentations & patents have resulted directly from this project?  

List the references under the following headings: 

Main publications can be found at :  ftp://139.124.60.150/Hubert-Branger-INTAS/   
with login:  hubert  and   pass:    hubertioa 

 Joint Publications of INTAS and NIS project teams 

 International journalss 

1.  Antuono, M.,  Liapidevskii, V., and Brocchini, M. Dispersive Nonlinear Shallow Water Equations. Journ. 
Fluid Mech, 2008, under peer review.  

2.  Derzho, O.G., and Grimshaw, R.  Asymmetric solitary waves with a trapped core in deep fluids. Phys. 
Fluids, 2007, vol 19, 9, 096601.  

3.  Grimshaw, R., Pelinovsky, E., and Talipova, T. Modeling Internal solitary waves in the coastal ocean. 
Survey in Geophysics, 2007, vol. 28, No. 4, 273-298, DOI 10.1007/s10712-007-9020-0. 

4.   Grimshaw, R., Pelinovsky, E., and Talipova, T. Fission of a weakly nonlinear interfacial solitary wave at a 
step. Geophysical and Astrophysical Fluid Dynamics. Accepted.  

5.  Kharif, Ch., Giovanangeli, J-P., Touboul, J., Grare, L., and Pelinovsky, E. Influence of wind on extreme 
wave events: Experimental and numerical approaches. JFM, 2008, vol. 594, 209-247, 
doi:10.1017/S0022112007009019. 

6.   Pelinovsky, E., Kharif, Ch., and Talipova, T. Large-amplitude long wave interaction with a vertical wall. 
European J. Mechanics – B/Fluids. Corrected Proof. Available through Science Direct 

7.  Touboul, J., Pelinovsky, E., and Kharif, Ch. Nonlinear focusing wave group on current. Journal of Korean 
Society of Coastal and Ocean Engineers, 2007, vol. 9, No. 3, 222-227.  

8.  Touboul, J., Kharif, Ch., Pelinovsky, E., and Giovanangeli, J.P.  On the interaction of wind and steep 
gravity wave groups using Miles’ and Jeffreys’ mechanisms. J. Fluid Mech., 2008, under peer review. 

 

 National journals 

No 

 Abstracts in proceedings (indicate invited publications) 

1.  Branger, H., Brocchini, M., Grimshaw, R., Pelinovsky, E., Shokin, Yu., Chubarov, L., and 
Liapidevskii, V. Mathematical modeling of mixing and dispersion effects in the shallow waters of the 
coastal zone. Geophysical Research Abstracts, 2007, vol. 9, 01697 (EGU2007-A-01697).  

2.  Gavrilov,  N., Liapidevskii, V., Branger, H., Kimmoun, O. and Pavlova, E.  Run up of surface and 
internal waves. International Conference on Fluxes and Structure in Fluids, 2007, Saint-Petersbourg, Russia 
(invited publication).  

3.  Grue, J., Pelinovsky, E., Kharif, Ch., Fructus, D., and Talipova T. Short, pronounced waves generated by 
the December 2004 tsunami in the shallow Strait of Malacca. Geophysical Research Abstracts, 2007, vol. 9, 
11047 (EGU2007-A-11047).  

4.  Khvostova, O., Kurkin, A., Pelinovsky, E., and Kharif, Ch. Tsunami risk estimation for the French coast 
of the Mediterranean. Geophysical Research Abstracts, 2007, vol. 9, 07232 (EGU2007-A-07232).  

5.  Pelinovsky, E., Kharif, Ch., and Talipova, T.  Freak wave occurrence near vertical barriers. Geophysical 
Research Abstracts, 2007, vol. 9, 00087 (EGU2007-A-00087).  

6.  Talipova, T.G., Pelinovsky, E.N., Slunyaev, A.V., and Kharif Ch. Rogue Waves: Facts, Theories and 
Modelling. New Achievements in Materials and Environmental Sciences (NAMES-2007), 2007, 72,  
http://www.fichiers.univ-metz.fr/depot/postniko/program.pdf

7.  Talipova, T., Pelinovsky, E., Grue, J., Fructus, D., and Kharif, Ch. Modeling of the 2004 tsunami in the 
Malacca Strait in the framework of the Korteweg – de Vries equation and fully nonlinear potential model. 
Tsunami Disaster Mitigation for East Korean Coast, Sungkyunkwan University, Suwon, 2007, 5-8.  

 
 

 Publications without INTAS-NIS co-authorship of the project teams 

 International journals 

1.  Antuono, M., and Brocchini, M. Maximum run-up, breaking conditions and dynamical forces in the 
swash zone: a Boundary Value approach.  Coast. Eng., 2008, under peer review.  

2.  Choi, B.H., Kim, D.C., Pelinovsky, E., and Woo, S.B. Three-dimensional simulation of tsunami run-up 
around conical island. Coastal Engineering, 2007, vol. 54, No. 8, 618-629. 
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3.  El, G.A., Grimshaw, R. H. J. and Kamchatnov, A. M.  Evolution of solitary waves and undular bores in 
shallow-water  flows over a gradual slope with bottom friction. J. Fluid Mech., 2007, vol 585, 213-244, 
arXiv:0704.0045v1.  

4.  El, G.A., Grimshaw, R.H.J. and Smyth, N.F.  Asymptotic description of solitary wave trains in fully , 
nonlinear shallow-water theory. Physica D,  2008, submitted, arXiv:0710.3379v2. 

5. El, G.A., “Korteweg -- de Vries equation: solitons and undular bores”, in: Solitary Waves in Fluids, R.H.J. 
Grimshaw (ed), WIT Press, Advances in Fluid Mechanics, 2007, Vol 47, 19 – 53.  

6.  Grimshaw, R.  Internal solitary waves in a variable medium. Gesellschaft fur Angewandte Mathematik,  
2007, vol. 30,  96-109.  

7.  Grimshaw, R. H. J., Zhang D.-H. and Chow, K. W.  Generation of solitary waves by transcritical flow 
over a step. J. Fluid Mech., 2007,  vol 587, 235-354. 

8.  Grimshaw, R.H.J, Khusnutdinova, K.R., and Ostrovsky, L.A.   The effect of a depth-dependent bubble 
distribution on the normal modes of internal waves: quasistatic approximation, Eur. J. of Mech. - B/Fluids, 
2008, vol 27, 24-41, doi:10.1016/j.euromechflu.2007.03.002 . 

9.  Gusyakov, V.K., Fedotova,  Z.I., Khakimzyanov, G.S., and Chubarov, L.B.  Some methods of local 
simulation of tsunami wave run-up on the coast. Computational technologies, 2008, 10 pp., to be published, 
(in Russian). 

10. Helfrich, K. R. and Grimshaw, R.H.J.  Nonlinear disintegration of the internal tide. J. Phys. Ocean., 
2008, accepted. 

11. Kimmoun, O., and Branger, H. A Particle Image Velocimetry investigation on laboratory surf-zone 
breaking waves over a sloping beach.  J. Fluid Mech.,  2007, vol 588, 353-397, 
doi:10.1017/S0022112007007641.    

12. Pelinovsky, E., Polukhina, O., Slunyaev, A., and Talipova. T. Internal solitary waves. Solitary Waves in 
Fluids. (Ed. R. Grimshaw). WIT Press, Southampton, Boston. Advances in Fluid Mechanics, 2007, vol 47, 
85-110. 

13. Reul, N., Branger, H., and Giovanangeli, J.P.  Air-flow structure over short-gravity breaking water 
waves. Bound. Layer Met., 2008, In press, doi:10.1007/s10546-007-9240-3  

14. Terrile, E., Brocchini, M., Christensen, K.H., and Kirby, J.T. Dispersive effects on wave-current 
interaction and vorticity transport in nearshore flows: a GLM approach.  Phys. Fluids,  2008, under peer 
review. 

15. Zahibo, N., Didenkulova, I., and Pelinovsky, E. Spectra of nonlinear shallow water waves. J Korean 
Society Coastal and Ocean Engineers, 2007, vol. 19, No. 4, 355-360. 

16. Zahibo, N., Slunyaev, A., Talipova, T., Pelinovsky, E., Kurkin, A., and Polukhina, O. Strongly 
nonlinear steepening of long interfacial waves. Nonlinear Processes in Geophysics, 2007, vol. 14, No. 3, 
247-256.  

17. Zahibo, N., Didenkulova, I., Kurkin, A., and Pelinovsky, E. Steepness and spectrum of nonlinear 
deformed shallow water wave. Ocean Eng.,. 2008, vol. 35, No. 1, 47-52, 
doi:10.1016/j.oceaneng.2007.07.001

18. Zahibo, N, Pelinovsky, E., and Sergeeva, A. Weakly damped KdV soliton dynamics with the random 
force. Chaos, Solitons and Fractal, Corrected proof, Available through Science Direct, 
doi:10.1016/j.chaos.2007.06.032   

 

 National journals 

1.  Didenkulova, I.I., Pelinovsky, E.N.  Run up of long waves on a beach: the influence of the incident wave 
form. Oceanology, 2008, vol. 48, No. 1, 1-6. 

2.  Kazakov, A.  Conjugate shear flows of a weakly stratified fluid. Journal of Applied Mechanics and 
Technical Physics, 2008, under peer review.  

3.  Liapidevskii V. Yu., and Gavrilova, K. N.  Effect of dispersion and blockage of the flow over a sill.  
Journal of Applied Mechanics and Technical Physics, 2008, vol. 49, No. 1, 34-45, DOI 10.1007/s10808-
008-0005-7.  

4. Makarenko, N., and Maltseva, J.  Boundary layers in the spectrum of internal waves. Fluid Dynamics, 
2008, under peer review.  

5.  Pelinovsky, E.N., and Slunyaev, A.V.  «Freaks» – sea killer waves. Priroda (Nature), 2007, № 3, 14 – 23.  
6.  Pelinovsky, E.N.  Nonlinear – dispersive theory of tsunami waves: outlook after the hazardous Indian 

Ocean tsunami. Nonlinear waves’ 2006. Nizhny Novgorod: IAP, 2007, 393-407. 
7.  Shokin, Yu.I., Chubarov, L.B., and Fedotova, Z.I.  On usage of numerical modeling methods for 

estimation of catastrophic attack of long waves on the coastal zone. Safety and emergency problems. 2007, 
N° 4., 104-113,  (in Russian).  
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 Abstracts in proceedings (indicate invited publications) 

1.  Ali, H., Lubin, P., Kimmoun, O., and Branger, H.  Simulation des Grandes Echelles de 
l’hydrodynamique générée par le déferlement d’une houle régulière.  18th Congrès Français de 
Mécanique, 2007, Grenoble, 27-31 August, CFM-1382, (In French). 

2.  Arkhipov,  D. G., and Khabakhpashev, G. A. Transformation of nonlinear three-dimensional 
perturbations  on a free surface  of the shallow water above a gently sloping bottom. 3rd International Conf. 
”Frontiers of Nonlinear Physics”,  2007, Proceedings, Nizhny Novgorod, July 3–9,  p 144–145. 

3.  Arkhipov,  D. G., and Khabakhpashev, G. A.  A new system of equations for nonlinear shallow water 
waves running simultaneously in the different horizontal directions. Geophysical Research Abstract, 2007, 
vol. 9, 00661 (EGU-A-00661).  

4.  Branger, H., Kimmoun, O., and Lubin, P.  Experimental and numerical investigation of the 
hydrodynamics generated by regular plunging breaking waves. Geophysical Research Abstract, 2007, vol. 
9, 01358 (EGU-A-01358). 

5.  Chambarel, J., Duchemin, L., and Touboul J.  Etude numérique de l’impact d’un soliton sur un mur 
vertical. 18th Congrès Français de Mécanique, 2007, Grenoble, 27-31 August, CFM2007-1085. (in 
French). 

6.  Didenkulova, I., Pelinovsky, E., and Sergeeva, A. Runup of irregular waves with various statistics. 
Geophysical Research Abstracts, 2007, vol. 9, 00074 (EGU2007-A-00074). 

7.  Didenkulova, I., and Pelinovsky, E.,  Runup of solitary waves of different shapes on a beach. Geophysical 
Research Abstracts, 2007, vol. 9, 00073 (EGU2007-A-00073). 

8.  Didenkulova, I., Slunyaev, A., and Pelinovsky, E.  Freak waves in 2006. Geophysical Research 
Abstracts, 2007, vol. 9, 00088 (EGU2007-A-00088). 

9.  Didenkulova, I., Pelinovsky, E., and Zahibo, N.  Analytical expressions for runup characteristics of 
nonlinear long waves on a plane beach. Tsunami Disaster Mitigation for East Korean Coast. 2007, 
Sungkyunkwan University, Suwon, p 1-4. 

10.  Fedotova, Z.I., Khakimzyanov, G.S., and Chubarov,  L.B.  Some methods of simulation of tsunami 
wave run-up on a piece of the shore of Bay of Bengal.  IX All-Russian Conference on modern methods of 
mathematical modeling of natural and man-made disasters, 2007, 17-22 September, Barnaul, Russia.: 
Publishing house of Altai University, p 110, (in Russian). 

11.  Fedotova,  Z., and Chubarov, L.  Numerical modeling of interaction between long surface waves and 
floating elastic body. Geophysical Research Abstract, 2007, vol. 9, 05903 (EGU-A-05903). 

12.  Gavrilova K. N.  Modelling of surface waves, induced by landslide.  Abstracts of International Conference 
“Fluxes and Structures in Fluids”, 2007, July 02-05, St.-Petersburg, p 188-190. (in Russian). 

13.  Gavrilova K. N.  Modelling of surface waves, induced by landslide. Abstracts of All-Russian Conference 
“Problems of mechanics of continuum and explosion’s physics”, 2007, September 17-22, Novosibirsk,  p 
58-59. (in Russian). 

14.  Grimshaw, R.,  El, G., and  Kamchatnov, A.  Undular bore on a slope.  Geophysical Research Abstract, 
2007, vol. 9, 05903 (EGU-A-01093). 

15.  Grimshaw, R. Transcritical flow over a step. 18th Congrès Français de Mécanique, 2007, Grenoble, 27-31 
August, CFM2007-0487. 

16.  Kimmoun, O., and Branger, H.  Space time measurements of breaking waves kinematics and void 
fraction in the surf zone, 22th International Congress of Theoretical and Applied Mechanics ICTAM, 2008, 
submitted, 24-30 August, Adelaide, Australia. 

17.  Lubin, P., Glockner, S., Vincent, S., Kimmoun, O., and Branger, H.  Numerical simulations of spilling 
breaking waves, ASCE 31th International Conference on Coastal Engineering, 2008, submitted, Hamburg, 
Germany. 

18.  Lubin, P., Kimmoun, O., and Branger, H.  Large Eddy Simulation of the hydrodynamics generated by 
regular plunging breaking waves. 11th European Turbulence Conference, 2007, ETC11, FEUP, Porto, 
Portugal, 25-28 June . 

19.  Makarenko, N.  Internal solitary waves and fronts in a weakly stratified fluid. In: 18th  Congres Francais 
de Mecanique. 2007, Grenoble, France, 27-31 August. CFM2007-0893. 

20.  Makarenko, N., and Maltseva, J.  An analytical model of large amplitude internal solitary waves. 
Geophysical Research Abstracts. 2007. Vol. 9, 03701 (EGU-A-0371). 

21.  Pelinovsky, E., Choi, B.H., Kim, D.C., and Woo, S.B.  Three-dimensional simulation of tsunami run-up 
around conical island. Geophysical Research Abstracts, 2007, vol. 9, 00282 (EGU2007-A-00282). 

22.  Sergeeva, A., Pelinovsky, E., and Zahibo, N.  Weakly damped soliton dynamics in the random shallow 
sea. Geophysical Research Abstracts, 2007, vol. 9, 01039 (EGU2007-A-01039). 
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     Books, monographs, internal reports, thesis, patents 

No 
 

• Summarise the scientific output (number of papers, etc.) in the table below: 

 

 ALL PUBLICATIONS ONLY: Jointly by INTAS 
and NIS Project teams 

Scientific Output published in press or 
accepted 

submitted  

Paper in an International Journal      15 6 5 8 
Paper in a National Journal *) Russian 5  2  
Abstract in proceedings (conferences, 
workshops) 

27  2 7 

Book, Monograph *)     
Internal Report **)     
Thesis (MSc, PhD, etc.) *)     
Patent     

*) Indicate the language 

**) Indicate if a report has not been published purely in order to protect intellectual property rights. 

 

1.3.  Impact and Applications  

Describe the impact of the results achieved to date, i.e. how and in which areas they may potentially be applied 
such as impact on science in the fields of the project and on other scientific fields, impact on society, 
environmental impact, economic impact, impact on technology, commercial exploitation, etc., outline your 
dissemination plan, if any. 

The main applications of achieved results are related with marine natural hazards (tsunami, freak waves) and 
coastal engineering. For instance, obtained parameterized formulas for extreme runup characteristics can be used 
to provide estimates of tsunami flooding zone because usually the shape of the incident tsunami wave is 
unknown. Comparison of the 2D and 3D numerical models for runup of long waves shows that 2D models 
(simplest in realization) are effective to compute the vertical displacement of the water surface and may be used 
for practical purposes. Studies of the freak wave phenomenon allow understanding the mechanisms and 
probability of their appearance that help to mitigate this kind of natural hazards. Data from the IRPHE-ECM 
wave tank are available for the scientific community to test their numerical code. Data can be used as a 
benchmark test.  Our activities respond to the main need of devising and implementing nearshore flow 
circulation models which more closely match the natural flows than the currently available models. The 
scientific impact of the innovations proposed is considerable since frequency dispersive contributions are for the 
first time analysed with specific reference to the flow mixing both at the wave-averaged level and at the wave-
resolving level.  Further to this, a novel and complete approach has been proposed for the assessment of 
variables, like the maximum run-up and the forces exerted by the water flows on bodies lying within the swash 
zone, which are of paramount importance for most coastal engineering activities.  In view of the above, it is 
evident that the results achieved largely contribute to the development of decisional tools for use in coastal 
management activities, water quality management, environmental assessments, etc.   
 

If your project is dealing with applied research and/or technology development: 

• Describe in which area of human activities the results of your project are expected to find an application 
(e.g. public health, energy, environment, agriculture, food, telecommunication, etc.). 

Environmental applications including marine natural hazards mitigation. 

• Describe the potential impact of the results achieved to date, in terms of societal value and/or in terms of 
potential economic value, including if relevant commercial exploitation of the technology. 

Methods and mechanisms of marine natural hazards (tsunami and freak waves) required for prevention and 
mitigation. 

• Which concrete steps did you undertake to date towards results implementation? Referring to your 
dissemination plan, describe any dissemination activities and – where relevant – concrete steps 
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undertaken in the framework of your project towards application of its results, beyond the information 
provided in the publicly accessible section. 

For dissemination of the obtained results, a paper about freak waves has been published on the Russian Journal 
“Priroda (Nature)”.  Information of our results on freak waves has, further, been provided through “The EGGS” 
– Newsletter & Information Service of the European Geophysics Union, Issue 18, 2007. 

 

• Are you seeking patents or other protection of intellectual property? If yes, specify which and in which 
geographical area. 

No 

• If your project is dealing with technology development, did you establish a Technology Implementation 
Plan (TIP); if yes, give an outline of it. In particular, specify if you have or are planning to negotiate 
license agreements for technology implementation. 

No 

• Do you seek collaboration to further pursue you research in this area such as research and development 
support, information exchange/training, private/public partnership? 

All the teams involved in the project would continue to have collaborations together and with different 
laboratories and different countries. 

• Would you consider applying for an INTAS Innovation Grant if the opportunity is given? 

No 

 

1. 4. Summary of results 

Attention: A summary of results is to be provided in the final report only! 

 

1. 5 Role and Impact of INTAS 

Attention: The INTAS impact assessment is to be provided in the final report only! 

 

2 MANAGEMENT 

 

2.1. Meetings and visits   

• What co-ordination meetings, exchange visits of scientists, or major field trips took place up to now?  
Provide a list giving: Name of the person, team, place of travel, date, purpose. 
 
1)  Co-ordination meeting 2007, Vienna, Austria, April 14-21 (during EGU Assembly) 
 Efim Pelinovsky (IAP), Tatiana Talipova (IAP), Hubert Branger (IRPHE), Roger Grimshaw (LU), 

Christian Kharif(IRPHE), Nikolai Makarenko (LIH). 
  
2)  Visit to Loughborough University (writing of joint paper together with Prof. Roger Grimshaw (LU)) 
  2007, March 06-30 Loughborough, UK 
  Efim Pelinovsky (IAP), Tatiana Talipova (IAP)  
 
3)  Visit to IRPHE (writing of joint paper together with Prof. Christian Kharif (IRPHE)),  
  2007, June 28- July 25, Marseille, France 
  Tatiana Talipova (IAP) 
 
4)  Visit to IRPHE and IUSTI (theoretical work and discussion of experiments with Dr. Hubert Branger 

(IRPHE)), 2007, November 19 – December 19, Marseille, France 
 Valery Liapidevskii (LIH) 
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• Summarise the meetings and visits in the table below:  

 

Visits  Number of scientists Number of person days 
West ==> East   
East ==> West 7 126 
West ==> West 3 21 
East ==> East   

 

2.2. Collaboration 

In your opinion, how intense was the collaboration among the different Contractors up to now? 

 

Intensity of Collaboration high rather high rather low Low 
West <=> East X    
West <=> West   X  
East <=> East  X   

 

In this project, do you co-operate to a major extent with additional (inter)national organisations and institutions 
not mentioned in the Co-operation Agreement? If yes, please, specify.  
IRPHE collaborates with TREFFLE Laboratory  (University of Bordeaux, CNRS) 
 

2.3 Time Schedule 

• Up to now, has the time planning been in accordance with the Work Programme? 

Yes, in accordance with the Work Programme 

• Do you foresee any deviations from the Work Programme for the future? If yes, please, specify. 

No, any deviations 

 

2.4. Problems encountered 

• Up to now, did you encounter any major problems (e.g. with regard to quality and quantity of the scientific 
contributions of the different Contractors, telecommunication, the transfer of funds and goods, taxation, 
customs)? If yes, please specify the problems and describe how you solved or intend to solve them. 

No problem encountered 

• Summarise your experiences in the table below. 

 

Problems encountered major Minor none Not applicable 
Co-operation of team  
Members 

  X  

Transfer of funds   X  
Telecommunication   X  
Transfer of goods    X 
Other 

 

2.5. Actions required 

At present, do you have or do you foresee any problem which needs action from INTAS? E.g. is there any need 
to prolong the duration of the project (i.e. without additional funding) or to amend other aspects of the co-
operation agreement? If yes, what is the problem and which actions do you recommend? 

No action is required 
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3. FINANCES (in EURO1)   

3.1.  This grant 

How did you spend the money of this grant? Please use the table below to give for each Contractor a 
consolidated breakdown in EURO1 of the expenditures actually incurred under the different cost categories. 
Please use the figures certified by each team leader in their Individual Cost Statements of the General 
Conditions, Part D1. In the periodic reports the table below may replace the Summary Cost Statement of the 
General Conditions, Part D2.  
In the final report only! For each contractor, a signed copy of each Individual Cost Statement (GC D1) must be 
kept by the Coordinator and should be sent to INTAS upon request. The Coordinator shall establish the 
Summary Cost Statement of the General Conditions, Part D2 based Individual Cost Statements, sign it and 
submit it to INTAS in original. 

 

Note: • The consolidated table below should cover both the whole amount of the grant (in the final report including 
the final 10% not yet received) and the whole duration of the project.  

• Contractors are not allowed  to incur costs  after the end of the project 

• Unused and/or unaccounted funds must be returned to INTAS. 

 

 

  Contractor  Cost Category TOTAL
# *) Name of Contractor *) Individ. Grants 

Labour Costs 
Overheads Travel and 

Subsistence
Consumables Equipment 

**)
Other Costs  ( Euro )

1 IRPHE  540 772 406 137  1 855
2 UG (UPM) 500 2 500 3 000
3 LU 673 269 895 1 837
4 LIH 700 3 150 60 2 290 6 200
5 ICT 2 300 2 550 200 1 200 6 250
6 IAP 16 440 1 140 2 360 19 940

TOTAL (Euro) 19 440 1 040 8 285 935 9 382 39 082
 

*) List the Contractors in the same order and with the same numbers as in the Work Programme.  

**)  Contractors from INTAS Member States are not allowed to spend money of this grant on equipment in projects since 
calls 2003. 

• Has the spending been in accordance with the one foreseen in the Work Programme? If not, in what respect 
and why?  

The spending has been in accordance with the foreseen in the work programme. Spending has been slightly 
postponed due to internal laboratory administrative procedures.   

• Briefly explain expenditures on equipment, consumables and other costs. 

IRPHE:   - Overheads: CNRS contract management: 540 Euro  
  - Travel : Travel + Hotel in Grenoble (Congrès de Mécanique): 772 Euro 
  - Consumables: Ink cartridges and USB keys: 406 Euro 
  - Equipment: Computer Hard disk: 137 Euro 
UG (UPM):  - Overheads: 500 Euros 
  - Equipment: Computer + related hardware: 2500 Euros 
LU:         - Travel:  Travel + Hotel in Grenoble (Congrès de Mécanique) 673 Euro 
                - Equipment:  iMac Computer 895 Euro 
                - Consumables: MatLab Licence 269 Euro 
LIH:        - Travel and subsistence: Conference fee (Makarenko, EGU-07 Ass. , Vienna): 430 Euro,  
                                                      Travel (Liapidevskii, Paris - Marseille) : 255 Euro,  

                                                           
1 To calculate exchange rates you might use the currency converter as provided at http://www.oanda.com/converter/classic, the official 
converter for EU currencies can be found at http://europa.eu.int/comm/budget/inforeuro/en/index.htm 
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                                                      Living expenses (Liapidevskii, France, 30 days): 2000 Euro,  
                                                      Hotel in S.-Petersburg (Gavrilova, 5 days ):  190 Euro,  
                                                      Travel (Liapidevskii, Novosibirs – Moscow):  275 Euro 
                - Equipment: Notebook Sony: 1980 Euro, Monitor + USB keys:  310 Euro 
  - Consumable: cartridge, papers..: 60 Euro 
ICT:        - Travel and subsistence: Conference fee (Chubarov, The IV Int. Conf. on Applied 

Mathematics and Computing, August 12-18, 2007 Plovdiv, Bulgaria.): 2550 Euro,  
                             - Equipment: HPLaserJet L520/5x + HP LJ 2015 (CB422A) + Ink cartridges: 1200 Euro 
               - Consumable: LINGWO-12 Licence (6 pcs.), cartridge, papers: 200 Euro 
IAP:   - Travel and subsistence: Hotel in Vienna (Pelinovsky) 580 Euro 
                                     Partial covering per day in UK: 50 Euro*5days for Pelinovsky and Talipova: 500 Euro 
          Transport costs: bus and taxi: 60 Euro 
  - Equipment: two note-book HP  1100 Euro per each;  portable disc (160GB) 160 Euro  
 
3.2.  Other funding 

Did your project receive substantial funding from other sources than INTAS? If yes, please indicate the sources 
and the approximate amounts received. 

Yes:     RFBR 05-05-64265 (Pelinovsky-IAP)  1000 Euro 
            RFBR 05-05-64460 (Makarenko-LIH)  1000 Euro 
            RFBR 05-05-64460 (Chubarov-ICT)     500 Euro 
      LEFE-IDAO CNRS Program (Hubert Branger-IRPHE) 1800 Euro 
   

4. HOW AND WHEN TO SUBMIT THE REPORT(S) 

 

The Co-ordinator shall submit the report, consolidating the work and results of all the Contractors, by e-mail 
and, subsequently by mail, duly signed by the Co-ordinator for approval by INTAS. Please submit one hard copy 
in the case of an INTAS Call, and two copies in the case of a collaborative Call (INTAS with a co-funding 
party), one hard copy to be forwarded by INTAS to the co-funding party. Each periodic progress report shall be 
submitted within one month of the end of the relevant reporting period. A final report shall be submitted within 
two months following the period specified in the Grant Agreement, or the completion of the work, if earlier. 

Please note, INTAS is currently preparing an INTERNET based management system for running projects that 
will support coordinators also in the preparation of reports. Upon its implementation and further notice the 
submission of reports will be adapted accordingly.   
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COST STATEMENT PER CONTRACTOR2( Annex II, General Conditions Part D(1)) 
 

For the final report only! A signed copy of each contractor’s cost statement must be kept by the 
Coordinator and submitted to INTAS on request. 

 
 

SUMMARY COST STATEMENT (Annex II, General Conditions Part D(2)) 
 

For the final report only! A signed copy of the Summary Cost Statement  must be submitted to INTAS 
duly signed by the Coordinator 

 
 
 
Coordinator’s Certificate 
 
I hereby certify that the above costs to my best knowledge are true and honest, have been incurred and fall within 
the definition of allowable costs as specified in Articles 11, 12 and 13 of the General Conditions to the Co-
operation Agreement and were necessary for the execution of the project.  The above Summary Cost Statement 
has been compiled based on each of the Contractor’s Cost Statements submitted to me which are available for 
audit. 
 
 
Name of the Co-ordinator:                                     Hubert   Branger 
 
Date and original signature of the Co-ordinator:   January 25 2008  
   
Original signature is not required for periodic report.. 

                                                           
2 To be kept by the Co-ordinator and to be submitted to INTAS on request 
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