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ABSTRACT

The principal area of expertise of the candidatacems the domain of Mechanical
Engineering with direct applications to engineeripgoblems in the field of marine
engineering. This includes problems of marine hgignamics, especially related to the use of
the spectral phase averaged wave models, wavecpoedi from extended hindcast studies to
operational forecast, data assimilation, supportrfavigation and harbor operations and
various issues related to the renewable energweidn in the marine environment. From
this perspective, the major problem targeted behineddirect use of the numerical wave
models, would be that a more accurate and realmicliction of the wave conditions
represents a prerequisite in preventing of therabind technological risks that may occur in
deep sea and coastal areas.

The strong international dimension of the reseateteloped by the candidate is also
highlighted in the PhD theses. Thus, the firsthef two PhDs titles hold by the candidate was
awarded (in 2006) by the ‘Darea de Jos’ University of GalaRomania, in the field of
Mechanical Engineering, while the second PhD degr&® given (in 2009) by the Technical
University of Lisbon, in the field of Marine Engieeng. After the PhD, in parallel with the
activity in the home university, she also collaltedaas Associate Researcher in the Centre
for Marine Technology and Ocean Engineering (CENY,Efiversity of Lisbon, where she
was the scientist in charge with three researchepi® and participated also in some other
projects as a team member. Finally, it has to be highlighted the participation in 2014 in a
PhD board at the Federal University of Rio de Jan&rasil as well as- the selection in 2015
as an EU expert in the framework of the Horizor2@@esearch program.

Even before the PhD studies, the candidate worted period of about three years with a
scholarship at the Hydrographic Institute of thetiRguese Navy in Lisbon, Portugal. In this
quality, she participated in 2003 as a member éntélam providing the technical support for
the NATO exercise SWORFISH2003.

From the point of view of its area of applicabilithe scientific work performed up to the
present day by the candidate can be structuresbindistinct directions. The first is related to
the development of a wave prediction system basespectral phase averaged wave models.
Initially, this system was implemented and calibcatby performing extended hindcast
studies. The main target areas considered at ¢ivis @re the North Atlantic Ocean, especially
the west Iberian nearshore and the Black Sea. &urh, as regards the west Iberian
nearshore, an operational wave prediction systes deaeloped. This can produce in real
time nowcast and forecast products and it was ftas the major Portuguese ports.

The second research direction represents in sonse senatural extension of the first one
and it is related to increasing the accuracy ofihee predictions by implementing some data
assimilation techniques. At this stage, the reseasas focused on the same two target areas.
Various sequential methods have been implementedtested in different computational
domains, starting from large geographical spacesugnto high resolution areas. In the case
of the large domains, satellite data have beemmadased while for the high resolution areas
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‘in situ” measurements were considered. Moreover, this i8alcontribution to two research
projects, one in Romania and another one in Pdrtudeere the candidate is the scientist in
charge. These are: DAMWAVE (Data Assimilation Matkofor Improving the Wave
Predictions in the Romanian Nearshore of the B&e&) a grant from the Romanian Ministry
of National Education and WANDA (WAve predictions ithe Nearshore with Data
Assimilation), grant supported by the Portuguesanéation for Science and Technology.

The third research direction concerns providingective support for the navigation and
for the harbor operations. This includes complexiigts of seakeeping in both deep sea and
coastal environment, but also wave modelling inragghes to ports. Furthermore, related to
the coastal navigation, a particular issue studeghrds the effect of the wave-currents
interactions. The fourth major research direct®melated to the evaluation of the renewable
energy resources in the marine environment antlefrhpact of its extraction. Studies were
performed in the Atlantic Ocean but also in varidisopean coastal areas, including the
Black Sea, where hybrid wind-wave-current projects/ become viable in the near future.

All these research directions are reflected by ipabbns in various journals, some of
them being among the worldwide most relevant in @ios asrenewable energpr marine
and coastal engineeringvoreover, in the last years the candidate padieid and presented
contributions related to these research directimnsnore than 25 important international
scientific meetings.

The next section of the thesis outlines some petisqes considered by the candidate as
effective for improving the future work. Four maiasearch directions appear to be more
promising. The first direction regards a systemasisessment of the environmental evolution
in the basin of the Black Sea from the perspeativéhe global climate changes, including
analyses concerning the medium and long term widveave climate. The second important
research direction considered concerns the deveoprof a coupled wind-wave-current
modelling system with data assimilation to assuteetier prediction of the environmental
matrix in the marine environment. The third direnti relates studies of the coastal
hydrodynamics and providing the environmental supfos the nearshore navigation and the
harbor operations. The fourth direction considdrs European directives related to the
renewable energy extraction according to which 208t the total energy produced in
Europe should be renewable until 2020. From thisgestive, assessments of the renewable
energy resources in the marine environment anduatrahs of the impact of its extraction
should represent an important research issue. gakito account the particularities of the
Black Sea, the emphasis will be put on hybrid sohg for extraction of the renewable energy
in the marine environment.

Finally, it should be underlined the main strategpnsidered at this moment by the
candidate for enhancing her future scientific perf@ance. This is to participate in
complementary and multidisciplinary research tea@sly such complex collectives would
be able to overcome the strong international coitipethat exists nowadays in order to win
relevant national and international research ptsje©f course, the PhD students and
postdoctoral fellows should play an active rol¢hese teams.
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REZUMAT

Aria principak de expertiz a candidatei se refedla domeniul ingineriei mecanice cu
aplicgii directe la problemele inginey cu specific de inginerie ma#in Aceasta include
probleme de hidrodinantianarina,si in mod special cele rglanate cu utilizarea modelelor
spectrale Tn medie de fazealizand predia ale valurilor, de la studii extinse de tip hirat
pari la forecastul operational, asimilarea de date,pstppentru navigée si pentru
operaiunile portuare precungi aspecte privind extragerea energiei refolosibiemediul
marin. Din aceastperspecti®, se poate afirmaacproblema majar tintita prin utilizarea
modelelor numerice pentru valuri o reprezifaptul & o predicie mai realist a condiiilor
de val constituie un aspect fundamental in preeanirscurilor naturalgi tehnologice care
pot afirea in zonele marine sau costiere.

Dimensiunea internenali a cercetrii efectuate de candidaeste de asemenea sublifiat
in tez. Astfel, primul dintre cele dautitluri de doctor dgnute de candidata fost acordat in
anul 2006 la Universitatea ‘Darea de Jos’ din Gafia in domeniul inginerie mecaricin
timp ce al doilea titlu de doctor a fosttwlut in anul 2009 la Universitatea Tehnidin
Lisabona Tn domeniul ingineriei marinBupa doctorat, Tn paralel cu activitatea de Hdmn
Universitatea'Dunarea de Jos’din Galai, candidata a lucrat in calitate de ceitmt
colaborator la Centrul pentru Tehnologie Marini Inginerie Oceanit (CENTEC) de la
Universitatea din Lisabona, unde a fost cetoetresponsabil la trei proiecte de cercetare
stiintifica si a participat de asemenea ca membru in édhiplte cateva proiecte de cercetare.
in final, trebuie sublinidtsi participarea n anul 2014 ca referent oficiar-mtcomisie de
doctorat la Universitatea Federalin Rio de Janeiro, Brazilia, gaselegionarea ei in 2015
de ctre Comisia Europearca expert in cadrul programului Horizont 2020.

Chiar iné Tnainte de a incepe doctoratul, candidata a lygratru o perioadde aproape
trei ani cu o busde cercetare la Institutul Hidrografic al Marif@rtugheze din Lisabona.
In aceast calitate, ea a participat in 2003 ca menibrechipa care a asigurat suportul tehnic
pentru exergiul NATO SWORFISH2003.

Din punct de vedere al ariei de aplicabilitate,iaiettea stiintifica desfisuraéi para in
prezent de candidatse poate structura in patru diiedistincte. Prima este rglanati cu
dezvoltarea unui sistem de prgtica valurilor bazat pe modele numerice spectraimédie
de faz. Initial sistemul acesta a fost implemeniatalibrat prin realizarea unor studii extinse
de tip hindcast(reconstituirea conglilor de val din trecut). Principalele atinta considerate
au fost Atlanticul de Nordsi Tn mod special coasta vestia Peninsulei Ibericgi Marea
Neag#, Mai tarziu, in ceea ce priste vestul Peninsulei Iberice, a fost dezvajtain sistem
operaional pentru prediga valurilor. Acesta furnizezin timp real previziuni de tipowcast
si forecastsi a fost focalizat pe porturile Portugheze cele mmgaortante.

Cea de-a doua dirge de cercetare reprezind extindere naturala primei diregi si este
relagionat cu crgterea acurate predigiilor prin implementarea de metode de asimilare de
date.Si Tn acest caz cercetarea a fost focalizss aceleg doua arii tinta. Diverse metode
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secveliale au fost implementatg testate in diferite domenii de calcul, pornindldespaii
geografice extinsg ajungand la arii de inaltrezoluie. In cazul domeniilor de calcul mari au
fost assimilate datele de satelit in timp ce inutaxiilor mai mici date provenind de la
masuiatorile ‘in situ. Aceast diregie de cercetare constituie obiectula dou importante
proiecte de cercetare conduse de candlidatestea sunt: DAMWAVE (Implementarea de
metode de asimilare de date pentru a Tiatagnpredigia valurilor Tn zonele costiere
Romaneti ale Marii Negre), finanat de Ministerul Eduggei Naionale din Romania in cadrul
programului IDEI-2012i WANDA (Prediaia valurilor in ape pgin adanci cu asimilare de
date), finagat de Fundg@a Portughe pentruStiinta si Tehnologie.

Cea de-a treia dir@ge de cercetare prigie realizarea unui suport efectiv pentru natiga
si pentru opergunile portuare. Aceasta include studii de seakegpitat in ape adanci Gt
in zone costiergi de asemenea pentru a sprijini opendle portuare. Un aspect particular
relgionat cu navigga costiedi il constituie inrteragunea dintre valurki cureni. Cea de-a
patra direge majoi de cercetare este rgtmti cu evaluarea resurselor de energie refolasibil
din mediul maringi a impactului extragerii acestui tip de energieudd au fost realizate
privind Oceanul Atlantic, dagi in diverse zone costiere Europene, incluzérMarea Neagr
unde fermele hibride vant-val-current pot deveabile in viitor. Toate dirgtle de cercetare
menionate sunt reflectate de publjican diverse jurnale, dintre care unele sunt efaintre
cele mai relevante in domenii cum ar fi energi®losfibila sau ingineria costigérsi marina.
Mai mult, in ultimii ani candidata a participat prezentat contrilii la mai mult de 25
manifesiri stiintifice internaionale.

Capitolul urmator al tezei prezirt cateva perspective considerate de candligantru
imburatatirea activititii ei stiintifice. Patru diregi de cercetare apar mai pragiioare. Prima
priveste o evaluare sistematia evoldgiilor climatice din bazinul Mrii Negre din perspectiva
schimbarilor climatice globale. Aceasta include igegi pe termen mediusi lung ale
climatului de vanti valuri. Cea de-a doua dinge este relgonati cu dezvoltarea unui sistem
cuplat de modelare cu asimilare de date pentru valoti si curerti, pentru a se asigura o
predigie mai bura a matricii de mediu in zonele marine. A treia diie consideratse refex
la studii privind dinamica costigdarsi la suportul privind navig#a si operaiunile portuare.
Cea de-a patra dirge considei directivele Europene in conformitate cu care 20# d
energia total produg para in anul 2020 in Europa va trebdigrovina din surse refolosibile.
Din aceast perspectii evaldirile resurselor de energie refolosibitlin mediul marinsi
evaluri privind impactul costier produs de extracacestei energii reprezindiregii de
cercetare foarte importante. Avand in vedere pdatiitatile Marii Negre, accentul va fi pus
pe soldiile hibride pentru extragerea energiei refologbil

Este subliniat in final si principala strategie consideiiatle candiddt pentru creterea
performanelor ei in cercetaregtiintifica. Aceasta esteigarticipe in echipe complementare
si multidisciplinare de cercetare. Numai astfel dghipe complexe vor putea facetdfa
competiiei internaionale sporite care exista ora actual si sa castige proiecte de cercetare
naionalesi interngionale. Desigur, doctoranzji post-doctoranzii vor trebuiagoace un rol
cat mai activ in astfel de echipe.



