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Impactul potential al schimbarilor climatice asupra proceselor de
eroziune in suprafati a solului in Romania
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In contextul schimbarilor climatice, eroziunea solului manifesta, alaturi de alte procese
geomorfologice, modificdri cantitativ-calitative, induse de dinamica spatio-temporald a
factorilor de control. Studiul de fatd isi propune sa realizeze o serie de previziuni privind
evolutia posibild a ratelor de eroziune in Romaénia, in diferite scenarii de schimbari climatice.
Studiul aplicd modelul RUSLE 1in cadrul GIS pentru evaluarea eroziunii actuale. Evolutia
probabild a erozivitatii pluviale este estimatd pe baza indicelui Fournier modificat, calculat, la
randul sau, in functie de precipitatiile medii lunare estimate pentru viitor, pentru doua perioade
de timp (2041-2060 si 2061-2080) si pentru doud scenarii de evolutie a dioxidului de carbon,
respectiv RCP 4.5 si 8.8. Prin integrarea erozivitatii pluviale estimate pentru viitor cu ceilalti
factori de eroziune, s-au obtinut modelele spatiale ale eroziunii pentru viitor. Acestea arati ca,
sub influenta schimbarilor climatice, ratele de eroziune tind sa creasca in urmitoarele decenii la
nivelul Romaniei. Pe ansamblu, aceastd crestere este prognozata pentru 84-90 % din teritoriu.
in cea mai mare parte, ratele de eroziune vor creste cu cca 1 t ha-1 yr-1. Local insi, aceasts
crestere poate depdsi 5-10 t ha-1 yr-1 pe o suprafatd estimata la peste 8000 km2. Cele mai
afectate vor fi solurile din regiunile de deal si podis, unde impactul negativ asupra fertilitatii va
fi cel mai semnificativ.

This work was supported by a grant of the Ministry of Research, Innovation and
Digitization, CNCS - UEFISCDI, project number PN-111-P4-PCE-2021-1350, within PNCDI
1.
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Utilization of satellite images for identification and planning river
renaturation measures. Case study — the Camenca River

Jeleapov Ana

Institute of Ecology and Geography (Moldova State University), Chisindu, Republic of Moldova
anajeleapov@gmail.com

The study is dedicated to analysis of satellite images in order to identify and plan the
measures for renaturation of rivers and streams from the Camenca river basin. Rivers
hydromorhological alteration is caused by construction of dams and reservoirs on river streams,
of a large number of canals, including Balatina-Prut, flood protection dykes in the floodplain as
well as rivers training, especially in the lower part. Main measures to be taken for improvement
of rivers hydromorphological conditions from the Camenca river basin are divided into those
related to longitudinal continuity as well as of floodplain conditions. According to satellite
images, 378 dams are constructed on river streams (with length over 2,5 km). 51 of them are
partially demolished and can be the first in the list of river renaturation measures. The upstream
part of the dams is reservoir or pond only in case of 58%, other conditions are: 24% - dry land,
8% - wetlands, 6% - eutrophic water accumulations, 4% - semidry ponds. One of the most
important measures is restoration of hydrological link between the middle and lower part of the
Camenca river by demolishing the canal Balatina-Prut. Another important measure refers to
restoration of natural shape of Camenca river. The natural riverbed is well visualized on free
satellite images and can be mapped and subsequently identified in the field for restoration. In
this regard, it was calculated that the trained river length is about 17 km, while mapped natural
river is 27 km. Thus, the real length of Camenca was reduced by at least 10 km. An important
measure refers to the establishment of river protection zones and the planting of protection strips
with certain trees. Modelled protection zones area is about 6425 ha, of which 2700 ha is specific
for Camenca river itself, 2500 ha for small rivers (length of 10-100 km), and 1227 ha for streams
(length of 2,5-10 km). Also, is was identified that main land cover from modelled protection
zones is grassland — 71%, followed by arable lands — 8%, settlements — 7%, forests — 6%,
wetlands — 6%. The protection of rivers and the restoration of their beds is the basic strategy for
improving the state of the environment and the sustainable use of its resources.
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Application of GIS-based relief analysis for habitation
characterization during the Late Bronze Age in the heterogeneous
landscape of northeast Romania
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Over the last few decades, the development of new GIS-based computer algorithms,
automated relief analysis tools, and free access to datasets have attracted the attention of
researchers to study the morphology of the Earth's surface for various purposes. For instance,
the automated extraction of geomorphological settings using geoinformatics techniques has
become a crucial aspect of present environmental analysis and paleo landscape modelling
efforts. Moreover, morphological data obtained from highly accurate digital elevation models
(DEMs), such as LiDAR-derived DEMSs, can provide valuable information related to landscape
modelling and landform classification processes. In geoarchaeological investigations, the
different types of landforms ranging from large-scale features such as plains and mountains to
local topography such as small hills and valleys, play a significant role in human behavior,
particularly in terms of habitation practices. Therefore, in this work, we aimed to apply an
automated GIS-based landform classification method to characterize the relief of over 350 Late
Bronze Age (LBA) settlements belonging to the Noua Culture (NC) (cal. 1500/1450-1100 BCE)
located in northeast Romania. For this purpose, we used an adapted version of the Topographic
Position Index (TPI) methodology developed by Weiss A.D. and implemented as an extension
for ESRI ArcView 3.x. by Jenness J., which we abbreviated as DEV. This approach involved
two steps: (i) applying the standard deviation of TPI for the mean elevation (DEV) around each
LBA site analyzed (1000 m buffer zone) and (ii) classifying the archaeological site's location
using six slope position classes (first method) or ten morphological classes by combining the
parameters from two small-DEV and large-DEV neighborhood sizes (second method). Our
findings suggest that the populations belonging to the Noua Culture preferred to establish their
settlements on hilltops close to steep slopes and/or on the small hills located in large valleys,
indicating a strong connection between the landform patterns and habitation practices during
the Late Bronze Age. From the perspective of the GIS-based methodology applied in this study,
the automated relief analysis using TP1-based DEV combined with LiDAR-derived DEMs and
other geomorphological variables (e.g., terrain slope) can be easily integrated into various
geoarchaeological studies due to its great applicability. Furthermore, the TPI-based DEV
techniques bring many improvements to conventional geoarchaeological surveys: the fast and
low-cost performance of relief analysis at both small and large scales, the ability to divide the
landscape into ten landform classes and replicate the analysis for various archaeological
contexts, and the ability to describe prehistoric human behavior based on certain geographical
datasets. Additionally, the outcomes contribute to archaeological predictive modelling in the
heterogeneous landscape of Northeast Romania.
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Application of satellite data in Institute of Ecology and Geography
of Moldova

Bunduc Tatiana, Cantir Angela, Crivova Olga, Chiriac loana
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The interpretation of aerial photographs in Republic of Moldova has been carried out
since the 70s. Today in Institute of Ecology and Geography (State University of Moldova)
remote sensing satellite images are proving useful in three scientific research areas: Landscape
geography, Geomorphology and Ecopedology, Climatology and Environmental Risks. Helpful
problem-solving techniques of satelite imagery processing include: land cover classification,
thermal modelling and digital elevation model generation (DEM). The data gathered by
Sentinel-2 satellites were used to detect categories of land and to create DEM.The following
programs were used for data management: SNAP, ArcGIS Sofware, Erdas Imagine and QGIS.
Results obtained through the above mentioned methods allows researchers to thoroughly
investigate land use and cover change (LUCC), to detect exogenous processes manifestations,
to understand land-use impacts on landscape stability and to study climate change. These studies
are very important, because there is a significant demand for regular studies of hazardous
exogenous processes in Republic of Moldova.The study aims to describe and to analyze the
algorithms of Remote sensing data processing in laboratories of Institute and to propose new
research directions using high resolution satellite imagery. For example, satellite images can be
used to determine shifts in ecological activity, like a swampland drying up, lakebed flooding,
seasonal variation of water storage in river basins or river bed erosion. Also, such advanced
approaches can be becomed of the basis for establishing an effective mechanism for monitoring
of statewide exogenous geological processes. It is concluded that Satellites and other remote
sensing tools offer new ways to study ecosystems. MODIS is playing a vital role in the
development of validated, global, interactive Earth system models able to predict global change
accurately. The technological prowess of Copernicus, especially in terms of availability and
accessibility, has made Copernicus the largest space data provider in the world.
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Preliminary results of Big Data analysis for Iasi, Romania
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The city of lasi is one of the most visited cities in Romania, known for its rich cultural
heritage and historical landmarks. In this context, analyzing big data from reviews of the main
tourist attractions and the transportation system can provide valuable insights to stakeholders
such as the local government, tour operators, and transport companies. The first step in the
analysis is data collection. Reviews from various online platforms such as Google Reviews or
blogs are gathered and preprocessed for further analysis. This includes data cleaning, removal
of irrelevant data, and categorization of reviews into different segments based on the type of
attraction or transportation system. Once the data is collected, the analysis begins with
exploratory data analysis to gain insights into the reviews' overall sentiment, distribution, and
frequency. This is followed by text mining techniques such as sentiment analysis, topic
modeling, and clustering to extract valuable information from the reviews. The sentiment
analysis can help understand the visitors' overall sentiment towards the main attractions and
transportation system in the city. This includes identifying the positive and negative aspects of
each attraction and transportation mode. The results can be used to improve the visitor
experience by focusing on the areas with negative sentiment. Topic modeling can help identify
the most frequent topics discussed in the reviews, such as the quality of service, accessibility,
and cleanliness. The topics can be used to identify areas that need improvement or highlight the
strengths of the city's main attractions and transportation system. Clustering techniques can
group reviews based on their similarity, allowing the stakeholders to identify patterns in the data
that can help improve the tourist experience in the city. For example, reviews related to
accessibility can be clustered together, and recommendations can be made to improve
accessibility for tourists. The analysis can also be extended to identify trends over time. By
collecting and analyzing data over a period, stakeholders can identify seasonal variations,
changes in tourist preferences, and evaluate the effectiveness of previous improvements.
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Mapping the damage caused by extreme phenomena on fruit-
growing regions in the north-east of Romania using remote
sensing methods
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Extreme climatic phenomena such as strong winds or hail can pose immediate threats to
agricultural crops, and the damage that can occur, depending on the phenophase of the crop, can
be significant. The consequences of annual crops manifest themselves over the course of the
year, whereas the consequences of polycarpic species (vineyards, orchards) can extend over a
longer period of time. In the summer of 2021, a series of storms with heavy winds and hail were
noticed over a fruit-growing region in NE Moldova (Romania), causing damage to over 400 ha.
These phenomena overlapped during fruit ripening (approximately one month before picking),
but the damage was not only to the fruits, but also to the trees in the young plantations, with
injuries occurring on the tree trunks. In this case study, the extreme meteorological phenomena
will be outlined using gridded data (ERA5) and images with the kinetic energy of the cell that
manifested itself over the study area. Given that the state of the vegetation can be tracked using
satellite images (via indices that monitor chlorophyll activity), the purpose of this study is to
highlight the areas affected by extreme phenomena using satellite remote sensing and GIS
techniques.
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Using the positive openness of topographic openness to semi-
automatically extract gullies from LiDAR digital elevation models
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The automatically mapping of the areas affected by gullies in the Moldavian Plateau was
carried out using an 1 meter resolution per pixel LiDAR digital elevation model, and the
Topographic Openness index module offered by SAGA GIS software, through QGIS software,
in order to measure the total surface affected by this phenomenon in the Moldavian Plateau,
eastern Romania. This research discusses the concept of topographic openness and how it can
be used to extract gullies. Topographic openness can be viewed from two different visual
perspectives: positive openness and negative openness. Positive openness is determined by the
average zenith angle, while negative openness is determined by the average nadir angle. The
nadir represents the point on the terrain that is most protected from the elements and surrounded
by terrain features that obstruct the view of the sky. The radius used to calculate zenith and nadir
angles is dependent on the topographic features being emphasized. Using low values for search
radius and the nadir point, gullies can be extracted semi-automatically from LiDAR digital
elevation models.
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Evaluation and analysis of the intensity of late frosts on the
territory of the Republic of Moldova using Geographic
Information Systems (GIS)

Botnari Aliona
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For the territory of the Republic of Moldova, where agriculture has a significant share in
the national economy, the study and analysis of unfavorable phenomena is very important.
Agricultural crops are directly dependent on the climatic conditions, which determine the
progress of the productive process. Among the limiting factors are the dangerous frosts that
occur outside their characteristic season, causing damage for agricultural crops. It should be
noted that for the territory under study, until now, ample information on the distribution in time
and space of the intensity of dangerous spring frosts is missing. The climate guidelines contain
the data that reflect the time of manifestation and the intensity of frosts, but without specifying
the spatio-temporal distribution of this phenomenon under the influence of local climatic
factors, which, in turn, are determined by the features of the relief. These arouse interest,
because knowing the intensity of dangerous frosts, (distribution in time and space) that
manifests itself during the period of active vegetation of agricultural crops can compromise the
fruit even in proportion to 80%. The purpose of this study is to evaluate in space and time the
intensity of dangerous frosts on the territory of the Republic of Moldova using the possibilities
offered by the GIS software. The regression equations obtained show us the relationship
between the intensity of dangerous frosts and the geographical latitude, the geographical
longitude or the absolute altitude of the place. The use of GIS software offers the possibility for
spatial analysis (over the entire territory of the Republic of Moldova) of the intensity of
dangerous frosts in the spring and the evaluation of local geographical factors. In conclusion, it
can be mentioned that on the territory of the Republic of Moldova, the intensity of dangerous
frosts in the spring, may vary within -0.1°C and -4°C, and this manifestation takes place during
the period of active vegetation, which leads to the injuries of agricultural crops and the reduction
of productivity. The use of GIS in analysis allows such analysis to be carried out for territories
of different sizes, different forms of relief, etc.
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Professor DHC Ioan Donisa, the initiator of the SIG international
symposium
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Professor Toan Donisa was a promoter of physical-geographic research through aerial
images (remote sensing) and later GIS in Romania. The GIS Symposium was a special initiative
in the scientific world through the openness, communication and cooperation of Romanian
specialists from both banks of the Prut.

Geo-spatial analysis, applied for identifying optimum locations for
scenic viewpoints. Case study: Suceava county, Romania
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The most recent geographic approaches concerning spatial and temporal processes and
phenomena have almost exclusively utilized GIS or remote sensing techniques. This has
allowed to quantify with high accuracy intermediate and final layers. The study of qualitative
subjects, such as scenic viewpoints, encompasses several challenges. The current study
addresses the tourists need to visit places with maximum scenic potential. Methodologically,
this is achieved by applying a multi-criteria analysis, involving multiple relevant spatial layers,
resulting in a comprehensive distribution of several classes of different degrees of location
suitability for placing viewpoints for sightseeing. Firstly, by means of web scraping techniques,
a database of current viewpoints was created based on specific keywords for the entirety of
Romania and curated manually. Secondly, a survey was applied in order to assess the final
geoformula weights, scores regarding each parameter and more thoroughly quantify qualitative
parameters. Subsequently, the scores were associated in table form to each underlying layer and
converted into raster form in order to generate the final layer, depicting the optimum theoretical
location for placing scenic viewpoints. The study area consists in Suceava county due to scenic
diversity purposes, strong tourist branding and data availability. The results reveal a spatial
distribution and comparison of appropriate locations for scenic viewpoints correlated to the
physical and anthropogenic landscape factors taken into account. Therefore, such distributions,
especially when related to slope, road or trail accessibility, vegetation cover, geology etc. can
aid in distinguishing representative areas for tourist promotion projects or even in future
strategies for funding redirected towards developing rural or urban regions, from a touristic
perspective.
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The system of cartographic work as an important part of college
geographical education
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The specificity of geography lessons as a school subject lies in the fact that a necessary
condition for its successful assimilation is the ability to use various sources of information to
obtain geographical knowledge, and one of the first in the list of such sources is a geographical
map. Today, general geographic maps are among the main types of cartographic products that
determine the accuracy and modernity of small-scale general geographic and thematic maps.
The problem of student-centered learning is extremely relevant for modern pedagogy. Working
with geographical maps replaces the direct study of countries and other territories on the surface
of the Earth by students, helps them to recreate the image of the studied territories with their
main characteristic features. Analyzing the content of the cards and comparing them, students
use and develop techniques of logical speech and spatial figurative thinking: they establish
connections between phenomena, make comparisons, identify cause-and-effect relationships,
bring common concepts under common ones, generalize, etc. Most of the independent work of
students at school, including creative ones, is based on maps. Geographic maps help to connect
learning with life, for example, in the form of compiling local history maps, maintaining a "duty
map" of one's republic or the world. One of the necessary skills that needs to be trained and
developed in a young graduate is systemic thinking, which means the practice of conscious
thinking in understanding and implementing the connection between the constituent parts of a
concept, process, phenomenon, system. Teaching aids are created taking into account the goals
of geographical education, its content, as well as modern requirements for methods of teaching
geography. They should be adapted to the characteristics of the activities of students and
teachers and contribute to the best mastery of knowledge and skills with the least expenditure
of time and energy. It is advisable to base the classification of teaching aids on the principle of
grouping them according to the method of depicting geographical objects and phenomena, since
the subject of school geography is the study of real objects and phenomena and spatial-territorial
systems. Teaching tools in the framework of the study of geography contribute to the formation
of specific ideas and scientific geographical concepts about natural and economic objects and
phenomena. One of them is the description and depiction of objects and phenomena by
conditional means (words, signs, numbers): a) verbal (textbooks, reference books, notebooks
on a printed basis, text tables, anthologies); b) cartographic aids (wall, table and contour maps,
chart maps, etc.); ¢) graphical schematic aids (structural and classification schemes, schemes of
connections and interrelations of natural and economic objects and phenomena). The teaching
aids of this group serve the purposes of forming geographical representations, revealing the
essence and structure of objects and phenomena, the features of their spatial and territorial
distribution; they help the assimilation of theoretical knowledge.

10
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Cartography to the rescue: Using cartographic approaches to
boost a national tourism brand
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One of the most dynamic and creative sectors of international tourism during the past
three decades was represented by the international promotion. In their search for innovative
approaches that could attract vast fluxes of tourists, many destinations have bid on national and
regional promotional brands based on characters, places, or buildings promoted through movies
and TV series. This ensured a global-wide distribution and endorsement of the brand, given the
already existent media content. One of the most notorious tourism brands based on fictional
works is represented by Dracula and its various derivations. Benefiting from a constantly
expanding coverage on entertainment channels, Dracula became widely popular and strongly
associated with Romanian territory. However, its capitalization by institutional and private
tourism actors often lacks synergy, due to the low integration of spatial features. This is due
mostly to a biased approach and appropriation of the brand at local level. While several
explanations for this lack of synergy were provided, to this date very few solutions were
provided. In this paper we used an original cartographic approach combining the spatial
distribution of Dracula attractions and online data regarding tourist behaviour in order to set up
a decision-making toolkit for the enhancement of brand management. The results confirm the
existence of a spatial pattern in the distribution and differentiation of Dracula attractions which,
consequently, affects the overall tourist behaviour and satisfaction. The results also highlight a
slightly different reality from the typical routes of Dracula tours and the location of iconic
Dracula heritage. The capitalisation of the fictional character, for example, is highly connected
with the spatial dependency to Transylvania region and its cluster of numerous historical
attractions. Based on the main findings, the paper addresses several recommendations for
national and regional actors in order to upgrade the tourism management of Dracula image.
Keywords: thematic maps; Dracula; tourism brand; dark tourism; online visitor reviews
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Thematic and spatial accuracy of Corine Land Cover data - Case
study lasi County, Romania
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Land cover changes are the results of natural processes, such as: climate variations,
volcanic eruptions, changes in river channels or sea level, etc. However, most of the land cover
changes in present and from the recent past are due to human actions. CORINE Land Cover is
one of the most relevant Land Use Cover (LUC) databases in Europe because of its degree of
detail and long time series. In this context, it is a requisite to have data sources assurance and to
provide reliability in the field through evaluating the accuracy of the databases, in order to
provide a reliable indicator to the user. Viewed as a major knowledge gap, the accuracy of the
data from the CLC project has been widely addressed by numerous researchers, who have
analyzed the data sets to determine their degree of confidence. By comparing various data
sources: orthorectified aerial images, satellite images, national data sets, field surveys, digital
terrain model, and by implementing the methodologies described in specialized studies or in
personal research, it was noted that CLC datasets are suitable when used with a series of
limitations.

12
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The application of landscape metrics in the analysis of land use
change in the Orhei National Park
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This study aims to investigate the structure and changes in land use from the borders of
the Orhei National Park (ONP). ONP is located in the central part of the Republic of Moldova,
90.7% of its surface being located in the Codrilor Plateau and 9.3% in the Dniester Plateau,
being extended from west to east over an area of 338.4 km2. In administrative-territorial aspect,
ONP overlaps on Orhei, Calarasi, Straseni and Criuleni districts, 21 settlements are included
within them (Vatici, Ivancea, Seliste, Trebujeni, Butuceni, Codreanca etc.). The varied natural
conditions, with altitudes ranging from 20.8 m (minimum in Raut meadow) up to 303.1 m
(Varful Dealului hill), that conditioned the formation of a great variety of landscapes. The
analysis was based on Landsat 7 and 8 satellite images for 2000 and 2018 years downloaded
from https://earthexplorer.usgs.gov/. Six categories of land cover were identified and analyzed:
water, arable, forests, grasslands, multiannual plantations and settlements. In order to estimate
an optimal land use system, landscape metrics were assessed, which was carried out using the
FRAGSTATS and ArcGIS softwares (with the Patch analyst and Patch Grid extensions). In the
analyzed time period (2000-2018) qualitative changes have occurred in the landscape structure
of the ONP: the share of forests (from 53.9% to 55.8%) and pastures (from 6.6% to 8.5%)
increased; the share of arable land (from 31.2% to 28.6%) and multinnual plantations (from
3.3% to 2.3%) decreased. The water landscapes remained practically unchanged. The increase
in the average size of elementary landscape units during the analyzed period contributed to
reducing the degree of fragmentation, which has a positive impact on the environment. The use
of landscape metrics offers many facilities in studies of landscape ecology and
recommendations to improve the landscapes state.
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The importance of aquatic and edge areas for aquatic birds is still little studied. Ten
wetlands from Western Moldavia region (Romania) were studied in order to identify those
features which influence breeding of waterfowls. We statistical analysed the connection
between the presence of the waterfowls and aquatic characteristics and edge features in 2011
and 2012. The sinuosity of lakes and the number of habitat patches had a negative influence for
birds, while the number of water bodies and marshes surface had a positive effect.

Pasture dynamics in lasi county during the last one hundred years
- consequences of land-use changes and policies

Viculisteanu Georgiana®, Doru Silviu Costel?, Necula Nicusor?, Niculiti Mihai?,
Mirgirint Mihai Ciprian®
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Land use changes are some of the main drivers of pasture dynamics. During the last 100
years, in lasi county, some historical events, especially land reforms, have shaped the actual
structure of the pastures. Revealing these changes, not just as total statistics but also as fluxes
and at a spatial level, allows us to detect and associate them with the factors involved. We used
a raster approach to change detection for a land-use-type database that extends to the 1920s.
The database was created from topographic, remote sensing, and field data collected between
1920 and 2006, with five intervals between 1960, 1980, 1990, and 2000, starting from CORINE
Land Cover data. These periods mark the socio-political and natural changes in the study area.
The change detection results are well-matched with the identified drivers and their spatial
distribution. The fluctuations between land-use types provide an essential way to create drivers’
associations. Our analysis can be easily applied to any other concerned areas and could be used
as base references for any legislative intention to determine land-use-type changes because it
can be learned from past conversions concerning failures or examples of good practice.
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Tn ultima decada, pe langi evolutia rapida a programelor OpenSource dedicate Sistemelor
Informationale Geografice, s-a pus accent si pe dezvoltarea componentelor mobile destinate n
special colectarii datelor spatiale din teren si sincronizarii acestora cu programele SIG de tip
Desktop. In aceastd lucrare prezentim comparativ doud astfel de aplicatii mobile, respectiv
MerginMaps dezvoltata de Lutra CONSULTING si QFIELD dezvoltata de OPENGIS.ch,
pentru a evidentia avantajele si particularitatile utilizarii acestora n tandem cu programul QGIS
si tipurile de baze de date spatiale (Postgres/PostGIS si Geopackage). Pentru evaluarea acestor
aplicatii, s-au utilizat dispozitive mobile atat pe baza de Android cat si cu 108, iar ca baza de
date spatiale s-a utilizat un model destinat cartografierii si administrarii resurselor de sol. in
analiza celor doud aplicatii s-au urmarit o serie de aspecte esentiale precum ergonomia
aplicatiei, compatibilitatea cu cele doud sisteme de operare a dispozitivelor mobile, modul in
care inregistreaza entitatile spatiale de tip punct, linie sau poligon, interactiunea cu programul
QGIS si cu particularitatile bazelor de date, etc. Ambele aplicatii transfera proprietatile
proiectului (sistemul de proiectie, tabelele de atribute, simbolurile elementelor spatiale, etc) din
QGIS catre echipamentele mobile prin intermediul unor plugin-uri specifice, care, dupad
finalizarea procesului de colectare a datelor din teren, intervin si in sincronizarea acestora cu
bazele de date existente. Inainte insa de utilizarea propriu-zisa a celor doui aplicatii mobile este
necesar ca in prealabil si se desfasoare o serie de operatii pregatitoare precum stabilirea
formularelor pentru Tnregistrarea datelor tabelare, identificarea tipurilor de elemente
nregistrate, utilizarea diferitelor tipuri de widget-uri, etc. Dupa utilizarea celor doud aplicatii,
prin comparatie, se remarca o serie de aspecte importante precum faptul ca aplicatia QFIELD
este disponibild doar pentru platforma Android in timp ce MerginMaps functioneazd in ambele
sisteme de operare. Un alt aspect este modalitatea de sincronizare a datelor care se realizeaza
diferit de la o aplicatie la alta, QFIELD utilizeaza Geopackage ca modalitate de Inregistrare si
stocare a datelor Tn timp ce MerginMaps utilizeaza Cloud-ul ceea ce permite utilizarea ambelor
tipuri de baze de date (Postgres/PostGIS si Geopackage). Mentionam de asemenea ca atat
QFIELD cat si MerginMaps sunt incé in curs de dezvoltare astfel incat anumite functionalitati
pot fi imbunatatite in viitor sau pot fi adaugate functii noi.

This work was supported by a grant of the Ministry of Research, Innovation and
Digitization, CNCS - UEFISCDI, project number PN-111-P4-PCE-2021-1350, within PNCDI
1.
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One of the 17 SDGs on the EU agenda to be achieved by 2030 is to reduce development
inequalities. According to the European Commission, reducing inequalities will contribute to
achieving the desired European social cohesion level and to sustainable poverty reduction.
These inequalities exist both between regions belonging to the same country and between
European countries. Various European funds as well as national funding sources contribute to
achieving the goal of reducing inequalities by providing financial support for a variety of
development projects. However, their success in reducing inequalities depends on how the funds
are managed and how they are distributed between more developed and less developed regions.
Studies show that more developed communities benefit more from this financial support than
less developed ones, which favours widening the gaps. Taking this into consideration, the study
aims to analyse the distribution of financial support to the Romanian territory, an area marked
by strong disparities. The hypothesis underlying the study is that there is a negative
discrimination in the way financial support is channelled at intra-regional level in Romania,
leading to a deepening of pre-existing disparities. In order to test this hypothesis, some of the
funds absorbed by Romanian communities so far have been taken into account (eg. Anghel
Saligny funds, NRDP). The tools used in the construction of the analysis are hotspot analysis —
in order to identify spatially similar territories and grouping analysis - to identify the
characteristics of disadvantaged territories. The results show spatial differences that lead to the
validation of the above hypothesis in some cases. This underlines the lack of coherence between
the political discourse and the concrete results obtained so far from the actions undertaken in
Romania to reduce inequalities. Thus, although reducing existing regional imbalances, with a
focus on stimulating balanced development and revitalising disadvantaged areas, is a priority, a
basic objective of regional development policy in Romania, the spatial distribution of funds may
lead to the opposite result.
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In this paper, the development of a GIS Atlas for elaboration of River Basin Management
Plan for the Danube-Prut and the Black Sea hydrographic district is presented. Management
Plan for the second cycle (2022-2027) was developed according to EU Water Framework
Directive. River basin management plan incorporates in one document description of river
basin, analysis of current state, monitoring results and activities plan for improving the quality
and quantity of water resources at the transboundary level. To support the basin characterization
process, pressure impact analysis and delineation of water bodies at risk and have a visual
representation of the above-mentioned factors, a number of thematic maps have been prepared
for the Project using QGIS Software.

Keywords: River Basin Management Plan, Web-based GIS Atlas, thematic maps, QGIS
Software
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The uncertainty in geography (and in many other sciences) is one of the problems which
clearly structured the cartographic debates in the last 20-30 years. One of the causes of
cartographic uncertainty stems from inconsistent data series, a frequent source of inaccurate
visual representations of statistical data. Our discussion begins with a specific case (the data
series between 2011-2020 referring to the suicide phenomenon in Romania) and explores the
ways in which inconsistent data series can be processed and represented through GIS tools to
minimize the uncertainty included in the final maps. Framed within a wider field of thematic
cartography focused on socio-economic variables, the discussion tests a series of methods for
processing, discretizing, and representing information for the purpose of identifying good or
poor practices of using the options offered by GIS. The research is based on the examination of
several geostatistical analysis methods as a way to manage inconsistent data series and on the
comparison of several methods capable of diminishing uncertainty and leading to coherent
geo/cartographic representations. In addition, the research brings forward an examination of
different cartographic techniques for representing statistical distributions and a comparison
between advantages and disadvantages of using specialized programs such as PhilCarto and
ArcGis Pro. PhilCarto and ArcGIS Pro are two software programs that can create graphical
depictions, each having specific advantages and disadvantages relative to the user's needs and
level of experience, and especially to his final targets. To achieve these targets, it is essential to
choose the right software, and when using it, to select the most suitable cartographic
representation method for the data series, especially if they exhibit the characteristics of
statistical inconsistency. The achieved results show that the use of appropriate methods of
statistical analysis and graphical representation can be very useful for working with inconsistent
data series in GIS, but it is important to pay attention to good practices and avoid deficient ones,
in order to obtain a correct and coherent representation of the data. These results can be useful
for researchers, data analysts, and professionals working in the GIS field and beyond. With that
being said, the researcher must be alert to less recommended practices in the analysis,
processing, and representation of inconsistent data series (selective extraction of data to support
a certain conclusion, elimination of exceptional data, incorrect or inaccurate use of statistical or
cartographic techniques).
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The relation between the diffusion of smart-working and the Internet infrastructures is
debatable and for a better understanding of this association, the research needs to focus more on
the local level, a scale where the territorial endowment might act as a barrier in the development
of teleworking practices. In Europe, the experience of the COVID 19 closure period and the
sudden shift from traditional activities to remote work already created the theoretical frame for
a geographical investigation of the ITC endowment, usually at regional scale. Different policy
studies (ESPON — T4, e.g.) and some scientific papers (Capello R. and Lenzi C., 2019; Edquist,
H., 2022, e.g.) are already focusing on this direction of study. Our approach is based on the
integration of large datasets of Internet speed measurements (provided by a specialized
company - Ookla) in the local administrative geometry, using the 2021 information and vectors.
The integration process allowed us to create local indicators of territorial performance (Internet
speed and latency) and to compare them with the business and employees’ structures, in a
limited number of case studies — France, Spain, Italy, Poland and Romania. The main conclusion
of the European analysis and the case studies points that the combination between ITC
infrastructures and smart-working oriented local structures will reshape the map of the
economic performance in the EU, raising new challenges for planning and policy design.
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Being one of the wildest mountain areas in Romania, Putna-Vrancea Natural Park
encompasses within its boundaries species of international importance of flora and fauna.
Although the forest occupies most of the park area, it has undergone some significant changes
over the past two centuries. This paper aims to provide a temporal and spatial analysis of the
modification of the forest landscape based on historical maps and orthophoto plans. Based on
available cartographic materials from 1789, 1895, 1957, 1975, and 2018, periods of forest cover
decrease or increase were determined. The analysis of forest distribution based on different
natural factors (elevation, slope, soil type, and lithology) highlighted the beginning of the 20th
century when forest cover decreased at low elevations and slopes. The evolution of forested
areas on different soil types and lithology indicates the most significant changes in black and
alluvial soils and substrates represented by clay, breccias, and salt. Almost all changes were,
however, due to anthropogenic factors. A specific socio-economic system of the mountainous
region of Vrancea, whereby the forest was and still is in the common possession of the
inhabitants of some villages, led to periods of deforestation: through burning for the expansion
of pastures; through unsustainable exploitation of wood by some companies that leased this
right from the community. A period of reforestation in the 1960s and 1970s and a transformation
of mountain meadows into forests in the last two decades are also noteworthy. Thus, although
there are some limitations in using old maps for such analyses, the results obtained decipher the
causes of the transformation of forest landscapes in some areas of PVNP.
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Data visualisation techniques are becoming more and more present on different online
channels nowadays. As millions of people with different social background access online
resources daily, it is important that the manner of representing data or results of data analysis is
easy to read and understand. In geography, maps and charts are essential in order to provide a
better insight of different processes and phenomena as well as their causes and effects. The
graphic representations have a much higher impact than endless tables, making the data more
accessible to different categories of public. A tendency of switching from classic to interactive
maps could be observed in the last years, producing more user-friendly information and offering
the possibility of exploring more features than the ones visible on the map. While large stacks
of data rest on paper or in tabular forms, it becomes hard to predict or to develop strategies
without a proper analysis. In Higher Education, it is essential to understand the background of
students in order to take further action in promoting and managing academic activity. The
present study uses ArcGIS Online platform as an environment for interactive representation and
visualization of the origin of the students enrolled in the last 5 years at the Faculty of Geography
and Geology, Alexandru Toan Cuza University of Tasi. ArcGIS Map Viewer is used to create the
map which will reveal the catchment area of these students, providing details concerning the
year of enrolment, programme of study, age, citizenship, gender, graduated high school, high
school profile etc. without revealing the identity of any student. This data will serve as the
ground in unveiling the spatial patterns of students that have chosen to follow the courses of
this institution, in order to observe how these have changed over a 5-year span. Moreover, it
will be possible to gain an insight of the high schools that have generated most students from
2018 to 2022. Pop-up tabs will be generated for each point representing students, revealing all
the above-mentioned details. The obtained maps will then be transferred to ArcGIS Dashboard,
which provides the tools in order to configure an interactive application. This will allow the
users to apply the desired filters by selecting the students either by county, settlement, gender,
high school, citizenship, programme of study or year of enrolment, which could be combined
in a highly personalized way, unveiling uncountable possibilities of spatial patterns, doubled by
insightful charts. As a result, this application will be useful not only in visualizing the data in
an interactive way, but it will be helpful for the institutional staff in developing strategies for
attracting new students in the fields of geography and geology.

21



G1S Editia a XX1X-a Simpozionul International Sisteme Informationale Geografice 30 martie, 2023, Iasi
A Book of abstracts

El
REMOTE SENSING
=

GIS - based evaluation of aquifer vulnerability to pollution

Alion George-Stefan, Breabin Iuliana-Gabriela

Faculty of Geography and Geology, Department of Geography, "Alexandru Ioan Cuza" University of lasi,
Romania
aliongeorgestefan@gmail.com; iulianab2001@gmail.com

Water quality management from underground sources has become, in the last decades,
one of the main challenges faced by human society, being crucial in the context of ensuring the
daily consumption demands of the population. The attempt to preserve a good water quality
obtained from aquifers and the urge to rehabilitate groundwater bodies affected by pollution has
generated the need for sustainable management to be established. In order to achieve this
purpose, several sets of regulations and measures were implemented, aimed at managing these
resources. The pressure to which the aquifers are exposed and the challenge to prevent the
qualitative alteration of groundwater has conducted to the development of predicting models for
the vulnerability of natural and anthropogenic environments to pollution with compounds
derived from the fields of activity of human society, the DRASTIC model being one of them.
At the Botosani county level, the main geological and hydrological factors that potentially
impact aquifer pollution were taken into account. Several raster datasets were generated such as
depth to water table (D), aquifer recharge (R), aquifer type (A), soil texture (S), topography (T),
vadose zone’s impact (I) and hydraulic conductivity (C). For each factor were assigned grades
between one and ten according to the overall importance, so the vulnerability map was generated
by combining the seven individual layers. The DRASTIC index obtained varies between 89 and
175, indicating that the relative vulnerability of the aquifers varies between medium and very
high. The high vulnerability class has a uniform distribution, while, the very high vulnerability
class presents a layout mostly in the western and northeastern parts of the county. The medium
vulnerability class can be found in the southeastern part of the study area, covering a region
where the depth up to the water table and also the soil texture, does not favour good water
descending on the soil profile.
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Climate change is causing increasingly dangerous extreme events globally, with floods
having the potential to cause irreversible damage or complete destruction of cultural heritage
sites. In Europe, floods are impacting a significant number of cultural heritage sites and
buildings each year, prompting the creation of a Directive by the European Council to manage
flood risk. Romania has experienced devastating floods in the mid to late 2000s, causing billions
of euros in material damage, particularly in the Moldova region, which is of historical
importance due to the large number of Cucuteni sites, a Neolithic archaeological culture dating
from 5500 B.C. to 2750 B.C. Several other heritage sites, including Precucuteni and Horodistea-
Erbiceni/Godinesti, are also located in the nearby vicinity of the river floodplain and are
considered highly vulnerable. This study utilizes hydrological flood risk maps to assess the risk
to cultural and historical heritage sites in the Jijia River Valley, which extends 180 kilometers,
with its main course flowing parallel to the Prut River for almost 45 kilometers along its
floodplain. The floodplain is wide, ranging from 0.5 to almost 3 kilometers, and is located
exclusively within Botosani and lasi county, partially or completely including 125 communes.
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Urbanization influences the structure and composition of the vegetation of a region,
reduces the number of species, species with a narrow ecological range disappear, non-native
species show their invasive character, etc. As a result of the changes, new forms of isolated
species appear, their specific features are established. According to the author Boboc N., the
Balti urban ecosystem, from a physical-geographical point of view is located in the Steppe Plain
of the Lower Cubolte, which is part of the Balti Steppe district, being located at the border to
the physical-geographic subregion of the Steppe Hills of Ciulucurilor (B2), and from the
geomorphological point of view, the study area is characterized by a weak hilly relief of a large
amphitheater with strongly raised sides, formed by the bed of the Raut river. The vegetal
biological diversity of the Balti urban ecosystem demonstrated that the flora of this ecosystem
is obviously different from the typical spontaneous zonal flora of the steppes. Field research
during the vegetation period of 2020-2022 were carried out based on the floristic study of 13
resorts established in the Balti city. The assessment of the floristic diversity was realized out by
the method of linear transects. In order to assess the productive potential of herbaceous plants
within the Balti urboecosystem, phytocenological eradications were carried out from 8 sites,
using the quadrat method. The determination of superior plant species was carried out according
to specialized works. The floristic spectrum, in the resorts of Balti, is represented by 149 species,
grouped into 114 genera from 37 families of magnoliophytes. The most representative in the
Balti urban ecosystem are the Asteraceae and Poaceae families, with 35 and 22 species
respectively. In most of the researched stations, the degree of coverage is 95-100%. The
analysis of the biological indices of the species in the researched sites revealed: ruderal species
47%, spontaneous species 39% and segetal-ruderal 14%. The maximum percentage belongs to
ruderal and segetal-ruderal species, which demonstrates a high degree of anthropization of the
Balti urban ecosystem. An indicator that provides information about the state and capacity of
the ecosystem is net green phytomass. The amount of phytomass contributes to the productivity
and sustainability of the ecosystem, being also dependent on a series of conditions: climatic,
ecological, pedological, geographical, but also depend on the anthropic factor. The results show
us that in the sites, where the intense activity of the anthropic factor persists, the reduced
productivity of the grassy layer is attested. The floristic study indicates that the flora of this
ecosystem was formed by the way of the permeated of spontaneous autochthonous species,
which adapted to the conditions of the urboecosystem, and of allochthonous species, which
penetrated the territory of the Republic of Moldova in different ways.
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The development of technologies in the last 30 years has allowed the implementation of
new ways of interaction between people and the technological space. And this progress has a
significant contribution in all fields, including the valorisation of cultural heritage. A new
dimension offered by VR and AR technologies is the recreation of urban scenes or cultural
buildings/sites that no longer exist in the current real space. Thus, a series of urban scenes,
disappeared historical buildings or architectural landscapes lost to time or interiors were
virtually recreated and brought back to life with the help of these technologies. The present
research proposes the use of an interdisciplinary model to increase the tourist experience and
awareness of the lost historical heritage through the use of consumer devices. The present
research uses the use of maps, plans, paintings, photographs and 2D images, 3D reconstructions
and the digital narrative format for the three-dimensional digital reconstruction of the different
stages of the Princely Court of lasi. The results of historical recovery and recreation obtained
bring several elements of novelty, among which we can mention: a. observing the spatial
changes in the location of the elements built in the perimeter of the Princely Court from Iasi; b.
observation in three-dimensional format of the differences in the initial form of some
constructions (the Church of St. Nicolae Domnesc) and the reconstructed forms (the current
Palace of Culture). Strengthening the idea of continuity of the Princely Court from lasi by
comparing the shapes and the footprint on the ground of the same foundation of the construction
on which the Palace of Culture is based today. The component of increasing the tourist
experience was used in the space arranged in the premises of the Palace of Culture - where the
results obtained were exhibited in 5 working spaces - the 5 stages being symmetrically placed
and highlighting the urban scenes of the same space in different periods. Thus, the user could
see both the geography of the area in different periods as well as the changes in form and content
of the Royal Court from lasi. With the help of the drone and photogrammetry technologies, the
current Palace of Culture was recreated three-dimensionally, and with the help of a 360 camera
located inside the hall, the exhibition was scanned and recreated virtually. The software used
for photogrammetry and scanning (Agisoft, MatterPort) allowed linking the real elements into
the virtual space making the virtual visit possible. The use of creative industry technologies and
the use of three-dimensional digitization techniques can make significant contributions both to
better historical knowledge and to increasing the tourist experience in a destination. Moreover,
they can facilitate the integration of the results in online environments or in any other place -
leading to better knowledge and tourism promotion of the cultural heritage. The outcomes are
expected to open new possibilities for museum visitor's navigation, content visualization, and
playful and educational effective interaction with museum artefacts.
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The smart city concept has become indispensable over time for urban areas to develop
and create an environment that generates a high level of quality of life. It makes a major
contribution to the action of forming resilient communities to possible conflicts that can disrupt
the smooth running of things. Although no generally valid structure concretely establishes what
a smart city means, several particular aspects of the concept have been identified, along with
six dimensions that capture the aspects necessary for a city to be called smart: smart economy,
smart people, smart governance, smart mobility, smart environment, smart living. A smart
initiative can simultaneously fulfill the directions of several dimensions; thus, an initiative often
facilitates several needs, from several fields. Organizations or institutions generally make the
different classifications to evaluate the degree of development and, at the same time to observe
the strengths, but also the weaknesses of the different areas of development: urban development,
sustainability, infrastructure, resilience etc. These classifications are relying on different ranking
methods and criteria to obtain relevant results. These can influence certain decisions related to
the implementation of projects or the attraction of possible investors. However, they can also
be the result of marketing strategies initiated even by local administrations. The concept is most
often interpreted and approached differently in the public environment compared to the
academic one, and leads to its wrong implementation, which does not simultaneously meet the
conditions of social involvement, resilience, and sustainability combined with digital elements.
In general, the rankings are based on data containing the number of initiatives for each city and
which category they belong to. The purpose of our study is to present smart city data in a new
way, using other types of indicators compared to the usual ones, so that an overall picture is
outlined that includes several localities and not just the big cities of Romania, which are often
the only ones that stand out. We analyzed the available data from Citadini.ro website, which
involves 65 indicators that are divided into two categories, subjective and objective indicators.
They capture a different reality due to the attempt to eliminate the demographic dimension and
to focus strictly on the elements that outline the smart city concept. With the help of GIS
services, an interactive visualization of the dimensions of the smart city concept will be
attempted based on the obtained indicators. Keywords: smart city, geographical information
system, indices, development.
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COPDEM is the “new SRTM” in the sense that it is the newest DEM that has global
coverage. The 90 m and 30 m resolution (along latitude) versions (called GLO-90 and GLO-
30) are now freely available. With the availability of the 30 m, the 90 m is superfluous. Another
dataset with restricted access is the EEA-10, available only for Europe and specific users of EU-
funded projects and EU institutions. This dataset is actually the source for the other two and is
close to the original TanDEM-X/WorldDEM. The Copernicus DEM is based on the WorldDEM
data which is based on TanDEM-X Mission and TerraSAR-X Synthetic Aperture Radar (SAR)
interferometry. The two satellites TerraSAR-X and TanDEM-X operated as a single-pass SAR
interferometer (INSAR), using the bi-static INSAR StripMap mode. At least two complete data
coverages of the Earth’s surface were acquired and used to generate the DEM product. The data
acquisition started in December 2010 and was completed by January 2015.We use LiDAR data
resampled to 10 and 30 m to assess how good the COPDEM DEMs represent the earth surface
in terms of feature resolution. The COPDEM is actually a DTM, having many terrain features
beside earth’s surface: vegetation, buildings, roads, bridges, and water, while river and lakes
were edited.The results show that in areas where there is no vegetation or man-made features
the feature resolution of the COPDEMs is quite good. Channels, levees, landslide and even big
gullies are shown. The EEA-10 m DEM requires some filtering because there a short-range
noise present. An edge preserving filter is needed to keep the landform features.
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The stereo image acquisition capability of spaceborne platforms facilitates the generation
of Digital Surface Models (DSMs), which provides great knowledge for assessing the
aboveground objects. Thus, the satellite images are relevant for information extraction about
the Earth surface. For the urban environment, building information extraction and
reconstruction represents an imperative challenge that should be addressed since facilitates the
development of further remote sensing applications. The study aims to improve the accuracy of
3D building models created based on stereo Pléiades satellite imagery, having as the main step
the use of an accurate DTM in the dense image matching process of stereo Pléiades satellite
imagery. In addition, the impact of the DTM on the dense image matching process for deriving
DSM and DTM point clouds, together with the use of Pléiades-DSM point clouds for automatic
creation of the LOD1 building 3D models in a GIS environment, is analyzed. For 3D building
reconstruction, a prismatic model at LOD1 was chosen starting from existing buildings sub-
footprints. In this regard, for the point cloud generation, two scenarios were considered: (1) no
DTM and ground control points (GCPs) with uncorrected ellipsoidal heights resulting in an
RMS difference (Z) for the 64 GCPs and 78 check points (ChPs) of 69.8 cm and (2) with low
resolution ALS-DTM and GCPs with corrected ellipsoidal height values resulting in an RMS
difference (Z) of 60.9 cm. Considering the DTM and the DSM as the main dataset input for 3D
building reconstruction, high importance should be given to the dense image matching process.
By introducing previously available surface elevation information in the image matching
process as a prediction parameter improves the robustness of the entire process, considerably
reducing the systematic effects.
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Landslide deformations have become a significant threat in the nowadays context of
climate change and global urbanization. Fortunately, depending on their typology, some
landslides can be identified and mapped in a first stance, and further monitoring and mitigating
policies can be implemented. In our case, we focus on the slow-moving landslides with typical
velocities of 16 mm/year, specific to our study area. To identify the active landslides, we exploit
the European Ground Motion Service products, which consist of temporal measurements based
on the Sentinel-1 SAR images and processed with Multi-temporal Differential SAR
Interferometry techniques. The EGMS program provides consistent and reliable INSAR
measurements of ground deformations over the Copernicus Participating States. The products
consist of measurements with millimeter accuracy, which can be accessed and downloaded from
the platform. The measurements include GNSS-calibrated full-resolution velocity and
displacement time series for the ascending and descending orbits and calculated displacement
vectors in the vertical and E-W directions, resampled to a 100 x 100 m grid. Hence, exploiting
the full-resolution data of the ascending and descending orbit, we successfully identified areas
with active displacements produced by landslides. Besides the raw displacements, we also
calculated the velocities of the horizontal and vertical components and projected the velocities
along the maximum slope. These measurements are more suitable for the spatial assessment of
the landslide and to validate the deformation mechanism.
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Remote sensing technology offers the ability to monitor biophysical attributes and
changes in plant biomass and productivity during the growing season, which may allow for
sustainable management. Recent advances in satellite remote sensing technology produced
innovative sensors to monitor the Earth’s surface with an increasing spatial and temporal
resolution of available satellite images such as those provided by Sentinel-2, creating new
opportunities for environmental monitoring and generating accurate datasets. This study aimed
to evaluate the vegetation state during the spring, summer, and autumn seasons in a protected
area around lasi city, called "Dealul lui Dumnezeu™ using biophysical indices derived from
Sentinel-2 satellite images. The study area was chosen through the lens of the alarming
information received by the lasi County Council, on the change in the state of vegetation within
the site of community importance, as well as the development of anthropogenic activities with
a major impact on the analyzed perimeter. The analysis was based on the following indices:
normalized difference vegetation index (NDVI), leaf area index (LAI), canopy chlorophyll
content (CCC), canopy water content (CWC), the fraction of absorbed photosynthetically active
radiation (FAPAR), and fraction canopy cover (FCOVER) derived spectrally, from Sentinel-2
high-resolution images. Sentinel-2 satellite images acquired in March, April, June, July,
September and October (three seasons, 2020 to 2022) were utilized in the process and analysis.
The Sentinel 2 satellite images were preprocessed using the open-source SNAP program, in
which from TOA images were obtained BOA images, after which the ArcGIS program was
used to create the final maps, but also to extract information at the pixel level. The results
indicate that the highest values for NDVI, LAI, FAPAR, FCOVER, CAB, and CW occurred
during different periods of the year, as follows: for the spring season, the highest value was on
10 April 2020; for the summer season, the highest value was on 09 July 2021; and for the autumn
season, the highest values were on 07 September 2021. The analysis also included land-use
type, with non-irrigated arable land having the highest values for the various indices. The results
highlight the potential of Sentinel-2 images for these types of analyses, in which it can be used
to observe the vegetative state.

Acknowledgement: This work was co-funded by the European Social Fund, through
Operational Programme Human Capital 2014-2020, project number POCU/993/6/13/153322,
project title<< Educational and training support for PhD students and young researchers in
preparation for insertion into the labour market.
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Urban structures, as well as the ones that are under the direct influence of a city, can be
classified by population, surface area, economic activities, dynamics and mobility. In literature
and in official planning and organisation documents, various names are used: metropolitan area,
functional urban area, growth pole and so on, having different definitions depending on the
country or region. Polycentric development of urban settlements is one of the most pursued
modern strategies in order to obtain an even economic growth at a local and metropolitan scale.
In this way, several measures can be taken in order for the goals of the metropolitan area as an
institution to be achieved. Among the advantages of polycentrism, we mention a more efficient
land use, reduced pollution, less traffic, developing the cohesion among the territorial
administrative units and strengthening the relationships among them. All of these lead to a
sustainable metropolitan development, a key concept widely discussed in territorial planning.
In the context of the existence of a metropolitan area as an official administrative entity to assure
a coherence among its members and the context of a fast growth of the periurban area, this paper
aims to evaluate the actual situation regarding the gaps, territorial inequalities and the degree of
integration in lasi Metropolitan Area (IMA). Using GIS and spatial analysis methods, we are
looking for the answer to several questions, such as: ”To what extent are the communes inside
IMA chosen by the proximity or by the economic development criterion?”, "What are the
dimensions and activities within IMA that lead to an even development?” and "How could a
GIS-planned development lead to breaking the inequalities and help a polycentric and
sustainable development happen?
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Through the INSPIRE directive, the European Commission aims to standardize the data
sets produced by EU member states in order to ensure better cross-border cooperation for
economic and scientific purposes. In the case of data produced by the Romanian National
Meteorological Administration (Meteo Romania), this presents certain difficulties, given the
volume of data (230 meteorological stations with multiple parameters having data starting from
1960), the continuous process of collecting them (most updated every 6 hours), as well as the
lack of reference implementation models at the start of the project. In order to implement the
INSPIRE Directive for Meteo Romania, the implementation team used a suite of open-source
technologies and applications (PostGIS, HALE Studio, GeoServer, GeoNetwork, MapStore,
GeoHealthCheck, etc.) to store and distribute this data, taking into account both general
standards (OGC, INSPIRE) and those specific to the meteorological domain (GRIB, BUFR).
Through the project, a series of standard services were implemented: Discovery (CSW),
Visualization (WMS), and Download (WFS), with corresponding metadata in accordance with
specifications and best practice guidelines, as well as a set of auxiliary tools (map client,
validation and monitoring services).
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Lucrarea prezinta procesul de dezvoltare a Sistemului Informational Automatizat
"Cadastrul de Stat al Apelor" — de la proiectare pana la punerea in productie a acestuia, pentru
asigurarea unui management integrat al resurselor de apa din Republica Moldova. SIA ,,CSA”
este un instrument eficient si necesar deoarece pe de o parte reprezinta sursa oficiala de date
despre resursele de apa de pe teritoriul Republicii Moldova, pe de alta parte — este acel spatiu
informational unitar disponibil tuturor utilizatorilor interesati. Multitudinea datelor in domeniul
resurselor de apa a determinat factorii de decizie de a crea un sistem fezabil pentru colectarea,
prelucrarea, transmiterea si pastrarea informatiei, pentru realizarea evidentei datelor despre
resursele de apa si oportunitatea asigurdrii persoanelor cointeresate cu date privind starea si
protectia lor pe intreg teritoriul Republicii Moldova. SIA “CSA” reprezintd o solutie care
raspunde la aceste solicitari, iar prin abordarea sistemica conceptuald contribuie direct la
modernizarea serviciilor publice prin digitalizare si la eficientizarea elaborarii si implementarii
politicilor de dezvoltare si de supraveghere a sectorului de protectie a resurselor de apa.
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Remote sensing is the acquisition of information about the earth's surface from a distance,
without physical contact. This technology has been used for decades by researchers and faculty
students in various fields, including geology, environmental studies, agriculture, and urban
planning, to gather data and analyze changes in the environment over time. With the advent of
mobile devices like smartphones, remote sensing applications have become more accessible and
affordable, allowing for real-time data collection and analysis. Android-based smartphones
offer several advantages over traditional remote sensing technologies, including high-resolution
cameras, GPS capabilities, and powerful computing capabilities. This makes them an excellent
tool for researchers and faculty students who need to collect and analyze data quickly and
efficiently. For example, a geologist can use a smartphone to capture high-resolution images of
rock formations or geological features, which can then be analyzed using software to identify
patterns and trends. Another important application of remote sensing on mobile devices is in the
field of environmental studies. With the help of specialized apps, researchers can use their
smartphones to track changes in temperature, air quality, and other environmental factors in
real-time. This data can be used to study the impact of human activities on the environment, and
to identify areas that are most vulnerable to climate change. Agriculture is another field where
remote sensing on mobile devices can be useful. Farmers can use their smartphones to take
pictures of their crops, which can then be analyzed using specialized software to identify pests,
diseases, or other issues that may affect crop yields. This can help farmers take proactive
measures to prevent crop damage and improve their yields. Urban planners and architects can
also benefit from remote sensing applications on mobile devices. By using their smartphones to
capture images of buildings and other structures, they can analyze the impact of urban
development on the environment, and identify areas where improvements can be made to reduce
the impact of human activities on the natural environment. In conclusion, remote sensing
applications for mobile devices like smartphones operating on Android offer a range of benefits
for researchers and faculty students. By providing real-time data collection and analysis
capabilities, these tools can help researchers and students in various fields to gather data quickly
and efficiently, and to analyze changes in the environment over time. This can lead to more
accurate and effective research findings, and ultimately, better solutions for addressing the
environmental challenges facing our planet. The true questions are how far can we go with data
acquisition using mobile hand-held devices and which part and how much processing will we
be able to do while being offline? And why.
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Experts from cultural heritage activities are using more and more often GIS technologies
to evaluate the local heritage. This paper aims to present the current conservation status of some
old ecclesiastical buildings in the Moldavian Plain. using GIS technologies for a better
understanding and valorization of the cultural heritage in an integrated manner. First, we created
a spatial database of ecclesiastical heritage included in the most recent national list of cultural
heritage, in 2015. Then we attached specific attributes such as the year or period of construction,
the year of the last interventions/restorations/reconstructions over time, etc. to each vector
object. In this way, it was possible to generate a number of maps that emphasize the old
ecclesiastic distribution in the study area and a close look at the city center etc. This attributes
database can be updated in real-time, and in this way, the governmental institutions can decide
their conservation policies in a more accurate way, compared with the traditional methods.
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Light Detection and Ranging (LiDAR) is recognized to be one of the most accurate and
effective techniques that can provide highly accurate terrain models, whether we refer to the
local, regional, or national scale. Usually, the system is mounted on an aerial platform, which
flights at a specified height and plan, depending on the desired specifications. Unmanned Aerial
Vehicles (UAVs)-based have demonstrated great potential for surveying and monitoring small
areas, making them a great asset for local scale investigations when coupled with a mounted
LiDAR system. We carried out four surveys in the Vrancioaia and Naruja, Vrancea region, for
which we used a system consisting of an Acecore Noa UAV hexacopter and a YellowScan
Vx20-300 LIDAR. The number of shots per second was 100k over 1200 (300kHz), and the
operating flight altitude was between 70 and 100 meters, depending on the local terrain
morphology - sometimes variable within the same flight. The hover speed was seven m/s with
an overlap between tracks of 70%. In some cases, the flight plan consisted, besides the parallel
lines, also of perpendicular lines at 900. A 30-minute flight sequence covered the testing areas
with paths between 0.2 and 0.5 m. In our paper, we present and discuss the results and the
analysis of various setups on data characteristics and generation of digital surface and terrain
models. For processing, mainly YellowScan CloudStation was used. In one case study area with
a landslide, a scan taken simultaneously with a Leica MS60 station was also performed, and
merged cloud point data was created, showing how different technologies can contribute to a
refined model. Preliminary results highlight the system's capability, obtaining a point cloud with
great reflection intensity, a typical point density of up 2500 points/m2, which can go to 10000
points/m2, and five returns of the reflected pulse.
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