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Sectiunea III:  
 New Research approaches in EU climate change challenge.  

Neutral carbon 2050 
 

1. THE POTENTIAL OF SMART MOBILITY AND MAAS TO DECARBONIZE ROAD 
TRANSPORT 

 
Coelho Margarida C.  
University of Aveiro - Dept. Mechanical Engineering, Campus Universitario Santiago 
Portugal, E-mail: margarida.coelho@ua.pt 
 
According to the European Commission Sustainable and Smart Mobility Strategy, the objectives by 
2030 are that at least 30 million zero-emission cars will be in operation on European roads, 100 
European cities will be climate neutral and automated mobility will be deployed at large scale. By 2050 
the intention is that nearly all cars, vans, buses and new heavy-�G�X�W�\���Y�H�K�L�F�O�H�V���Z�L�O�O���E�H���³�]�H�U�R-�H�P�L�V�V�L�R�Q�V�´����
However, the dependency from conventional fuels is still a reality for road transport. About 73% of 
greenhouse gases emissions from transport sector are related with road transport in Europe. 
The main objectives of this seminar will be threefold: 1) to describe some of the emerging mobility 
paradigms, namely in what concerns smart mobility; 2) to present results from research projects related 
with digitalization of transport, automated vehicles and MaaS developed by the Smart Mobility research 
team of the Department of Mechanical Engineering of the University of Aveiro, Portugal. 
 
 
 

2. Climate Change Adaptation & Mitigation: Challenges and  Opportunities at  Jurilovca & 
Gura Portitei  

Dimitriu Delia*, Raluca Nicolae, Gabriel Ditu  
*Manchester Metropolitan University, UK, All Saints Building, Manchester, M15 6BH, United Kingdom  
E-mail: d.dimitriu@mmu.ac.uk 
 
The impact of climate change is linked to places & regions and translated into climate adaptation and 
mitigation. This paper is presenting a case-study at Jurilovca (fishermen village)-Gura Portitei (resort), 
two places situated at the lower part of Danube Delta, connected and  impacted by tourism interests.  
Partnership and shared activities between the two places underlines a strong local community spirit of 
a multicultural society and engagement with hospitality and jobs.  
However, the power of a place is converted not only in well-being and opportunities, but also in threats, 
as Gura Portitei is situated between The Black Sea and Danube Delta and sea-level rise may impact 
upon the place. Existing flooding risks is present and procedures to a strong climate adaptation strategy 
and action plan are needed, as well as practical measures like strengthening banks and sea shore.  
Mitigation actions will involve opportunities to decarbonize an integrated transport (i.e. road & 
waterborne) and the use of an existing solar source for local needs at Gura Portitei, while exploring 
opportunities for an on shore  wind turbine. 
The paper presents a proposal for a study in the region, conducted in partnership by  MMU, GEOSTUD 
& Sat Vacanta Gura-Portitei, on Flood and Coastal Erosion Risk Management: Strategy & Action Plan. 
Engaging with key stakeholders in shaping appropriate policy, will lead to setting effective guidance and 
recommendations  for all actors involved. 
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3. IASON - INVASIVE ALIEN SPECIES OBSERVATORY AND NETWORK DEVELOPMENT FOR 
THE ASSESSMENT OF CLIMATE CHANGE IMPACTS IN BLACK SEA DELTAIC PROTECTED 
AREAS 

 
�/�X�S�X���*�D�E�U�L�H�O�����&�R�Y�D�O�L�R�Y���6�L�O�Y�L�X�����6�L�P�L�R�Q�R�Y���0�D�W�H�L�������&���O�L�Q���5�D�O�X�F�D�����%�R�]�D�J�L�H�Y�L�F�L 
Danube Delta National Institute for Research and Development, Babadag, 165, 820112, Romania,  
E-mail: gabriel.lupu@ddni.ro 
 
Under a global changing environment, the Black Sea is found in between the European and Asian 
crossroad and in the transition between the Mediterranean and North. A great number of stakeholders 
have developed economic activities around the Black Sea coastline, especially at the deltas, which are 
known for their density in population and growth potential (such as fishing, fisheries and aquacultures, 
tourism and recreation, farming etc.). Historically, the Black Sea is under the invasion of alien species 
from the Indian Ocean and Mediterranean Sea due to various reasons such as shipping and global 
warming and at present, mediterraneanisation of the Black Sea is being discussed widely in the 
scientific community due to climate change. Invasive Alien Species (IAS) is the central point on which 
the project IASON makes focus, because if not sufficiently monitored and assessed they may alter 
dramatically not only the ecosystem balance but also a range of already well-established socio-
economic activities. The overall objective of the project is to establish and perform joint monitoring 
actions on IAS in Black Sea deltaic ecosystems of five countries (Romania, Ukraine, Greece, Turkey 
and Georgia) and assess their response under current and predicted climatic conditions. The specific 
objectives of the project are to: - Develop and implement joint monitoring and risk assessment 
�S�U�R�F�H�G�X�U�H�V���R�Q���,�$�6���L�Q���W�K�H���S�U�R�M�H�F�W�¶�V���S�U�R�W�H�F�W�H�G���D�U�H�D�V���D�Q�G���P�R�W�L�Y�D�W�H���D�Q�G���D�V�V�L�V�W���F�R�X�Q�W�U�L�H�V���L�Q���F�U�H�D�W�L�Q�J���W�K�H�L�U��
IAS inventories; - Improve long-term cross-border collaboration, information and research capacity 
through the access and use of innovative technologies on IAS monitoring; - Improve cooperation on 
IAS monitoring through the involvement of the public at various levels of the project. 
 
 

4. WILLINGNESS TO PAY FOR ENV IRONMENTAL SERVICES PROVIDED BY FORESTS: AN 
EXAMPLE FROM THE TROPICAL RAINFOREST OF ECUADOR  
 
Gavilanes Montoya Alex Vinicio, Vizuete  Danny Daniel Castillo , Marcu  Marina Viorela , Borz 
Stelian Alexandru  
Transilvania University of Brasov,  B-dul. Eroilor 29A, Brasov E-mail: stelian.borz@unitbv.ro 
 
Forest ecosystems supply valuable services to humanity and their potential to provide lies at the 
boundaries of geographical, economic, socio-cultural and perceptual values. In particular, tropical 
forests are known to hold an increased biodiversity which is related to their ability to provide ecosystem 
services. Nevertheless, such forests are increasingly threatened by deforestation as an effect of land 
reforms, land use change and extractive industries. At the same time, local, indigenous communities 
are basing their subsistence living on products and services that are provided by the forest ecosystems 
they are inhabiting. As such, territorial planning and land use should be designed also by taking into 
account the believes of these people which are known to be linked and committed to the conservation 
of their forests. As the conservation measures were identified to be those able �W�R�� �V�D�W�L�V�I�\�� �W�K�H�� �O�R�F�D�O�V�¶��
interests, and since the availability of conservation funds and programs is limited in the area, this study 
evaluated the informal commitment of indigenous people to contribute by voluntary payments on the 
conservation of tropical forests and it was designed at two scales: the general landscape and punctual 
features contained by such ecosystems. Data has been collected by the means of face-to-face, door-
to-door questionnaire survey on a representative sample (451 respondents) to see what is the value 
they place on the conservation of their forests, what are the reasons that could limit their commitment 
and what are the most valued features in their forest ecosystems. The findings have indicated that more 
than half of the people asked would be willing to engage themselves or their families in voluntary 
payments for conservation but the amounts that could be raised by doing so were low, disabling for the 
moment, the development of local conservation activities. Reasons such as limited economic 
possibilities, distrust or disinterest were found to be among those preventing locals to commit 
themselves, even if they have responded that the conservation of their forest and water resources is 
crucially important for them. Punctual features such as the (provision of) wood and food were found to 
be among the most valued by a commitment to pay in addition to the conservation of forest, reflecting, 
therefore the value that locals place on these provisioning services. These findings may represent very 
well a base point in understanding what locals are valuing most as well as an important source of data 
for the local decision-makers. 
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5. RISK MONITORING FOR HYDROTECHNICAL CONSTRUCTIONS  
 
Gresita  Constantin Irinel , Musat Elena Camelia  
Faculty of Silviculture and Forest Engineering, Transilvania University Brasov, Eroilor 29, Romania,  
E-mail: irinel_g@unitbv.ro 
 
Water resources  have always been essential for human activity for both agriculture and industry. 
Among the water sources, rivers are the most handy to be used by creating water accumulations for 
different purposes, from water supply to cities, irrigation, industry, to electricity generation. But for this 
it is necessary the human intervention by building dams - large hydrotechnical constructions with high 
investment volume and long service life. these constructions are subjected to many types of tests 
throughout their existence, which is why there is a risk of their destruction with catastrophic effects, both 
in material damage and in loss of human lives. For this reason, they need to be monitor in time so that 
in the event of a risk of failure, their managers can intervene in a timely manner to avoid aggravation of 
problems. Monitoring the vertical and horizontal deformations of such constructions by geodetic 
methods is the only option to determine the absolute displacements that have appeared in the body of 
a hydrotechnical construction. The methods used involve the precision geodesic instrumens and 
rigorous calculations from which results the evolution in space of the geodesic landmarks mounted on 
the body of the dam compared to landmarks located outside the area of influence of the dam. The 
present paper will present the evolution in time of the horizontal and vertical deformations of the Isalnita 
dam, Jud. Dolj, Romania. 
 

6. CONSEQUENCES OF EXCESSIVE PRUNING OF TREES LOCATED IN PARKS ON THE 
WOOD QUALITY.  DEFECTS AND STRUCTURAL CHANGES  

 
Musat Elena Camelia, Gresita Constantin Irinel  
Transilvania University of Brasov, Faculty of Silviculture and forest engineering 
Sirul Beethoven Street, no. 1, Brasov, Romania, E-mail: elena.musat@unitbv.ro 
 
Trees, like any living organism, undergo various transformations throughout their existence. When 
these transformations are greatly influenced by the actions of the anthropogenic factor, they can lead 
to consequences with a strong impact on the quality of the wood and of the stability of the trees. For 
this reason, the article targets trees from parks, subjected to pruning cuttings, sometimes applied 
excessively. The purpose of the article is to highlight the state of the trees from parks as a result of the 
applied pruning works, using visual assessments and detailed analyzes regarding the speeds of sound 
transfer through wood, made with the Arbotom sound tomograph. As a result of the research carried 
out, it has been found that the pruning works (when performed improperly) can influence, in a negative 
way, the further development of the tree, reducing its capacity of defence against the external stress 
factors, be they biotic or abiotic, all these leading to the appearance of defects, to the deterioration of 
the quality of the wood and, implicitly, to problems related to the stability of the tree or parts of the tree. 
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Sectiunea IV:  
 Geographical Information System and Application System 

Modeling 
 

1. PRESENT AND FUTURE CONDITIONS ANALYSIS OF MARITIME SPACE, UNDER THE 
MARITIME SPATIAL PLANNING PROCESS  

 
Alexandrov  Laura 1, Troeva  Vesselina  2, Vasiliu  Dan  3, Ghinea  Bogdan  4, Niculescu  Dragos  1, 
Vintila  Dragos  5, Spinu  Alina 1, Bujini  Jeni 3, Stancheva   Margarita  6, Begun  Tatiana  3, Muresan  
Mihaela  3, Radulescu  Vlad 3  
1NIMRD Constanta, 3GeoEcoMar, Constanta, 4 MDPWA, Bucuresti, 5UOC Constanta, Romania;  
2NCRD Sofia, 6�&�&�0�6���9�D�U�Q�D�����%�X�O�J�D�U�L�D�����������0�D�P�D�L�D���%�O�Y�G�����������������������&�R�Q�V�W�D�Q�@�D�����5�R�P�D�Q�L�D 
�1�D�W�L�R�Q�D�O���,�Q�V�W�L�W�X�W�H���I�R�U���0�D�U�L�Q�H���5�H�V�H�D�U�F�K���D�Q�G���'�H�Y�H�O�R�S�P�H�Q�W���³�*�U�L�J�R�U�H���$�Q�W�L�S�D�³���� 
E-mail: lalexandrov@alpha.rmri.ro 
 
In the implementing process of the Maritime Spatial Planning Directives  2014/89/EU in Romania, 
under the MSP authority coordinated by the Ministry of Development, Public Works and 
Administration, the analysis of present and future conditions of maritime space is an essential need, 
starting from knowledge gaps identification, harmonisation of data collection, boosting the 
development of shared transboundary planning.  The MARSPLAN BS II Project proposes these 
objectives, according to the MSP Methodology, to support the development of national and 
transnational maritime spatial plans, the capacity strengthening of local authorities, the development 
of a common MSP strategy for the cross-border area between Romania and Bulgaria, addressing to 
Land-Sea Interaction, and Multi-Uses concept. For the analysis of the existing conditions of the 
maritime space the collection and mapping of marine ecological, geological, underwater cultural 
characteristics and maritime activities were realized, followed by the identification of possible conflicts 
and compatibility elements between the existing uses. The analysis of future conditions includes the 
current trends of the spatial and temporal needs of the existing human uses to forecast their effects 
and to elaborate future alternative scenarios, aiming the planning of new activities development on 
maritime space. The optimal scenario provides the basis for identifying the maritime spatial planning 
measures. �7�K�H�� �0�$�5�6�3�/�$�1�� �%�6�� �,�,�¶�R�E�M�H�F�W�L�Y�H�V answer to all MSP Direct�L�Y�H�¶�� �V�W�H�S�V�� �F�R�Q�F�H�U�Q�L�Q�J�� �F�D�S�D�F�L�W�\��
building, knowledge exchange, cross-border cooperation in the Black Sea region and relationships 
increasing between public and consultative bodies, researchers and experts from different maritime 
fields. Combining efforts in the development of national and cross-border MSP process it is also 
planned to be expanded the geographical scope by involving more n a t i o n a l ,  EU and non-EU 
member states stakeholders, mainly from the Black Sea Region. 
Keywords: Black Sea, Maritime Spatial Planning, maritime spatial analysis, maritime 
spatial scenarios, MSP Methodology, Maritime Spatial Plan  
 
 

2. USING SEGMENTATION IN MAPPING DDBR NATURA2000 HABITATS  
 
�*�U�L�J�R�U�D�����,�R�Q 
Danube Delta National Institute for Research and Development, Tulcea, 165 Babadag street , 
Romania, E-mail: ion.grigoras@ddni.ro 
 
Present object feature mapping concept. Create python module for high resolution orthophoto images 
segmentation in order to provide object basis for Natura 2000 habitat mapping. Develop python 
module for QGIS in order to provide user interface to implement object feature mapping concept for 
habitats in Danube Delta Biosphere Reservation 
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3. PROGRESS IN SUPPORTING  COPERNICUS ACTIVITIES FOR THE PERIOD 2017-2021 
 
Hanganu Jenica, Constantinescu Adrian, Marian Mierla, Trifanov Cristian  
Danube Delta National Institute for Research and Development, Tulcea, 165 Babadag street , 
Romania, E-mail: jenica.hanganu@ddni.ro 
 
Here we are summarizing the progress of the work within Specific contract under Framework Service 
Contract EEA/IDM/R0/16/009/Romania in supporting Copernicus activities for the period 2017-2021. 
The main activities detailed in the presentation are for the deliverable 1.1 �± Verification reports (5) 
HRLs 2018 + SWF 2015 and deliverable 1.2 - Report detailing the ready to use LU datasets + refined 
excel sheet. The aim of this activity (Task 1.1) was post-production verification for HRLs 2018 and 
SWF 2015 in order to Identify systematic classification errors in HRL 2018 primary status products 
and identification of false changes in 2015-2018 change products. The following products were 
verified:1) Degree of Imperviousness status 2018 & change 2015-2018 (IMD, IMCC); 2) Tree Cover 
Density status 2018 (TCD); 3) Dominant Leaf Type status 2018 & change 2015-2018 (DLT and 
DLTC); 4) Grassland status 2018 & change 2015-2018 (GRA and GRAC); 5) Water & Wetness status 
2018 (WAW; 6) Small Woody Features status 2015 (SWF). The scope of the activity 1.2 was 
Improvement of data availability, accessibility and usability to land use data and other landscape 
characteristics. Updated excel file include 28 important resources titles relevant for the production of 
CLC +. Most of the data have a temporal fervency and cover information of the land cover data from 
the year 2008 to 2018. The scale of the data is from 1:5000 to 1:25,000 with some exception, e.g. 
SIGSTAR-200 that is the digital version of "Romania's Soil Map at Scale 1: 200,000. The coverage of 
most of the data is for whole country and is in compatible shape format and CRS system for 
transformation in other standard formats. 
 

 
4. MORPHOLOGICAL CHANGES OF THE DANUBE RIVERBED IN CEATAL IZMAIL 

BIFURCATION AREA  
 
Iordache Gabriel, Catianis Irina, Pop Ioan Cornel  
National Research and Development Institute of Marine Geology and Geoecology �± GeoEcoMar,, 
Bucharest, 23 �± 25 Dimitrie Onciul Street, 024053 Bucharest, Romania,  
E-mail: gabriel.iordache@geoecomar.ro 
 
The purpose of this study was to analyze the morphological changes occurred within the Danube 
riverbed, in the area of Ceatal Izmail bifurcation. Obtained data derived from topographic surveys 
performed upon the hydrological context in regimes of both high and low water of Danube. The data 
were processed and graphically represented using GIS techniques (ArcGIS and Global Mapper). The 
data were processed and graphically represented using GIS techniques (ArcGIS and Global Mapper). 
Three monitoring bathymetric profiles (2018 and 2019) were carried out on each branch of the 
bifurcation (i.e., the Unique Danube, Chilia Branch and Tulcea Branch), subsequently linked to the 
river banks by topographic surveys. Thus, a topo-bathymetric profile of the Danube riverbed has 
resulted. The interpretation of the obtained data allowed the delimitation of the areas characterized by 
erosion and deposition on each analyzed section. Specifically, on the Unique Danube, we observed 
an asymmetry of the valley towards to the right bank, where it was identified strong erosion, as 
evidenced on the all processed transversal sections, and an area with deposition on the Ukrainian 
river bank. The sediment deposition phenomenon may be associated with the young riparian 
vegetation developed on the left bank of the Danube. The profiles related to the Chilia Branch, 
showed a strong asymmetry of the valley towards the left bank, there where the erosion phenomenon 
is present, and the sediment deposition was identified on the right bank. Also, on the first profile, at 
the entrance to the Chilia Branch, it was identified as an area with strong erosion of the riverbed, in 
the central part of the section, possibly generated by eddy currents around the jetty-structure. As well, 
behind the jetty-structure in the riverbed an area with sediment deposition was noticed, there where 
an islet appeared over the time. On the Tulcea branch, we have found an asymmetry of the valley 
towards the left bank, where the erosion phenomenon of the banks and the riverbed was identified, in 
contrast to the right bank, where the sediment depositions are observed. Considering that this area is 
characterized by dynamic hydro-morphological environmental conditions, achievement of detailed 
study concerned the Ceatal Izmail bifurcation is very important. 
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5. �&�2�6�0�2�0�$�5���³�&�2�1�6�7�$�1�7�$���6�3�$�&�(���7�(�&�+�1�2�/�2�*�,�(�6���&�2�0�3�(�7�(�1�&�(���&�(�1�7�5�(��
DEDICATED TO THE ROMANIAN MARINE AND COASTAL REGIONS SUSTAINABLE 
�'�(�9�(�/�2�3�0�(�1�7�´ 

 
Mateescu  Razvan, Niculescu  Dragos , Vlasceanu  Elena  
National Institute for Marine �5�H�V�H�D�U�F�K���D�Q�G���'�H�Y�H�O�R�S�P�H�Q�W���³�*�U�L�J�R�U�H���$�Q�W�L�S�D�³�������������0�D�P�D�L�D���%�O�Y�G����������������������
�&�R�Q�V�W�D�Q�@�D�����5�R�P�D�Q�L�D�����(-mail:  rmateescu@alpha.rmri.ro 

Since 2013, the development of a Competence Center in Spatial Technologies for the South-East 
Region of Romania is the overall goal of the STAR Project, similar untitled. The main aims of it, are: 
- the use of space technologies and remote sensing data towards monitoring and rapid assessment of 
the marine and coastal environment state, towards development of environmental friendly bio-
technologies and materials with applicability in spatial programs,  
- the support of local and regional small, medium and big enterprises development in accessing 
opportunities of the EU spatial programs. 
 The main component of the proposed project herewith, COSMOMAR, is to develop a multidisciplinary 
remote sensing center for the coastal surveillance, as a main tool of ICZM and MSP implementation 
(governance, environmental conservation and protection) on the Romanian coastal and maritime 
zones.    
 The project results, encompassing the activity of the center, are related to the development of several 
projects' series for Earth Observation/EO services and applications within Romanian coastal and 
maritime areas. The projects component of the RS Center, related to the selection, training and 
certification of experts and consultants to assist the companies from the region specialized in 
manufacturing or services for integration in the programs coordinated by ROSA or ESA, it is 
presented as a complementary one. Three ESA founded projects within present work will be 
presented. 
Keywords: Remote sensing, RS competence center, data flux, center activities, EO services. 

 

6. CLIMATE CHANGE IN DANUBE DELTA BIOSPHERE RESERVE  
 
�0�L�H�U�O�� Marian  
Danube Delta National Institute for Research and Development, Tulcea, 165 Babadag street , 
Romania, E-mail: marian.mierla@ddni.ro 
 
The paper presents some indices of climate in order to highlight the change in Danube Delta 
Biosphere Reserve. The indices that were taken into account are not those that are evident such as 
temperatures (minimum, average and maximum) or precipitation. This paper is focusses on the index 
that refers to the number of the tropical nights. This index is taking into account the nights (summer 
nights) when the minimum temperature is 20 °C or above this value. The data used is from ROCADA 
(Romanian Climatic Dataset), gridded data for the entire Romanian territory that were clipped for the 
territory of Danube Delta Biosphere Reserve. The data refers to the period between 1961 and 2013. 
These data are daily measured and interpolated data in order to cover the entire Romanian territory. 
The resolution of the gridded data is about 0.1 °. The approach studied the date when the first tropical 
night happened, the sum of the tropical nights per summer season and also the sum of the Celsius 
degrees of the total tropical nights from all summer night for the period taken into account. These 
three derived indices could tell more about the changes in climate within the studied region. This 
information is useful in the first place for the administrator of the region, then for the local communities 
and for the scientific community that studies the life entities within the studied area. 
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7. A LOW-COST METHOD TO MEASURE CANOPY DEVELOPMENT WITH APPLICATION 
IN PHENOLOGY 

 
�0�R�ú�R�L�X �$�O�L�Q���,�R�Q�X� , Marcu  Marina Viorela , Montoya  Alex Vinicio Gavilanes , Vizuete  Danny 
Daniel Castillo , Borz  Stelian  Alexandru  
Transilvania University of Brasov, Bdul. Eroilor 29A, Brasov, Romania, E-mail: 
viorela.marcu@unitbv.ro 
 
The dynamics in forest canopy development on spatial and temporal scales has many applications in 
several disciplines, including ecology and phenology. As such, accurate and easy-to-use methods are 
needed to account for this dynamic and to infer parameters directly used in many scientific fields. 
While there are some established methods to measure some parameters such as the leaf area index, 
these are using either expensive equipment or they are resource intensive from other points of view. 
This study aimed to test the capabilities given by a regular mobile phone camera, iLastik and ImageJ 
freeware software packages to account for the dynamics in the canopy development over a spatial 
and temporal scale. At the spatial scale, four transects were placed perpendicularly on a forest road, 
and five points were selected on each of them at the edge, 10, 20, 40 and 80 m from the road, to 
capture photographs with the field of view oriented to the sky, from a determined distance from the 
ground. At temporal scale, this experiment was replicated three times, on 17th and 25th of April and 
5th of May, respectively, to account for foliar development. The taken photographs were then used as 
an input to a supervised classification carried on in the iLastik software to differentiate between the 
open sky and canopy. Based on the classification results, ImageJ software was used to binarize the 
classified photos and to distinguish the share of canopy and sky respectively. The results were 
promising in two aspects. First of all, a visual inspection of the classification algorithm has revealed 
that there was a nearly perfect categorization of the features taken into account. Then, the statistical 
analysis of punctual (transect) and aggregated data (study sample) has revealed that accurate 
differentiations are possible on the temporal scale as an effect of foliar development and growth. 
While in this study the intended use of the method was that to account for the edge effect generated 
by the forest roads on the canopy development, the potential applications could span over the needs 
of various disciplines and research fields. 
 

8. ANALYZING OF THE LOWER SECTOR OF THE DANUBE EVOLUTION BASED ON 
LOGISTIC MAP 
 

�3�D�Q�D�L�W���9�D�O�H�Q�W�L�Q�����0�L�H�U�O�� Marian  
�*�D�Y�U�L�O�����6�L�P�L�R�Q���(�F�R-Museum Research Institute Tulcea 
No. 32, Str. Progresului, Zip: 820009, Tulcea, Tulcea County, România, E-mail:  panvali@gmail.com 
 
This study aims to use the logistic map in order to determine the speed of evolution of the various 
components of the lower Danube sector. Due to the ability of logistic map to capture the speed of 
evolution of some processes, and the degree of self-similarity of the data, a similar study was an older 
desire of ours.  
As a large area of land generally remains uncovered by studies and it is difficult to obtain data 
collected at the same time, all this leads to a degree of inconsistency in the data obtained. The 
analysis based on these data sets revealed on the one hand how the evolution speed of the lower 
sector of the Danube changed, on the one hand and the search oscillations, on the distribution in 
space of the human settlements. Within the lower Danube sector, 8 clusters were identified based on 
the spatial distribution. All these played a feed-back role.  Since the Neolithic Period, small islands 
appered in the area between Dinogetia and Aegyssus Promotory.   
However, the presence of human settlements in the area of the Letea sandbank indicates the 
presence of fresh water, wood (for construction and fire) and access to the sea, so it is very possible 
that the Letea and Caraorman sandbanks were occupied of forests in the Byzantine Period.Basis of 
the distribution of human settlements, the evolution of Danube lower sector can be described. Within 
this paper, the "behavior" of the Danube, in the area of its lower sector, was analyzed on the basis of 
the logistic map of the human settlements distribution. 
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9. RAIN ON GRID MODELS FOR PLUVIAL FLOOD ASSESSMENT IN THE INHABITED 
AREAS OF THE DANUBE DELTA  

 
Tom Sampson, Cristina Coman, Jonathan Cooper  
JBA Consulting, Irlanda, 24 Grove Island, Corbally, Limerick,  
e-mail: Jonathan.cooper@jbaconsulting.ro; Daniela.Radulescu@jbaconsulting.ro 
 
This article provides a detailed record of the hydraulic model constructed for different locations in the 
Danube Delta as part of the commission to appraise flood relief scheme options for the Prevention 
and diminishing of the effects of floods over settlements in the Danube Delta (under LIOP financing). 
The purpose of the modelling was to describe the baseline pluvial risk and to develop and appraise 
options for pumping regime. Eleven separate rain-on-grid models have been prepared in order to 
determine the local response to rainfall. A grid size of 5m has been used to represent the 2D domain 
in the models based on LiDAR data with high accuracy. For pluvial data depth-duration-frequency 
curves data has been converted to rainfall hyetographs. TUFLOW which is a computational engine 
that executes 2D hydrodynamic calculations, was used as modelling tool.  The benefit of the direct 
rain on grid modelling approach and the TUFLOW model build is that the dynamic link between 
rainfall, surface infiltration, overland flow, drainage ditches and pumping station operation can be 
modelled.  This dynamic model enables a better understanding of storage on the land surface and 
within drainage ditches for managing and communicating risk and to optimize pump operations and in 
turn design efficient operating rules to minimize energy use and greenhouse gas emissions.  The 
TUFLOW models can be expanded to assess full integration of flooding from the main Danube 
watercourses through overtopping or breach of levees, making them suitable for holistic assessment 
of current and climate change flood risk. 
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