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As urbanisation intensifies across the world, the growth of the urban population 
becomes ever so clear. According to data from 2015, the share of the population living 
in cities in Europe was 74%, Asia – 49%, Africa – 41%, North America – 81%, Latin 
America – 80%, Australia and Oceania – 69%. Currently, 54% of the world’s population 
lives in cities and this percentage is expected to increase to 66% by 2050 [Petrakovska 
and Mykhalova 2018]. So far, the development of societies, which has been associated 
with increasing pressures caused by human activity on the environment, has ignored 
the ecological and social dimensions of development costs. The concept of sustainabil-
ity assumes preventive elimination, or at least a reduction, of the imbalance between 
economic growth or social development and the state of the natural environment. The 
universality of the principles that constitute the concept of sustainable development 
has meant that, since its presentation in 1987, it has served as a basis for formulating 
solutions to specific development problems, including, for example, the concepts of 
sustainable urbanisation, water management, sustainable landscape or land manage-
ment. 

The authors of the papers from Poland, Slovakia, and Algeria presented in this 
edition of the scientific journal Geomatics, Landmanagement and Landscape address 
the issues of land management, spatial database management and their use, geodetic 
and cartographic determination of utility networks, planning measurement campaigns 
for precise positioning and accuracy of determining elevation gains from satellite meas-
urements. Another group of issues concerns the management of herbaceous vegetation 
in historic gardens, the impact of agriculture on groundwater quality, the detection of 
natural hazards, and the assessment of landscape evolution.

Work on land consolidation, exchange, and spatial structure (1st paper) is extremely 
important, not only in the context of their agricultural use. The methodology for 
preparing rural areas in accordance with the principles of the European Green Deal 
emphasises the restoration of natural resources and the facilitation of redevelopment 
of biodiversity, including forests and wetlands. Land consolidation does not only have 
economic or social significance, but also allows to manage the agricultural produc-
tion in a way that takes into account environmental aspects. Measures of this type are 
becoming a  tool for improving catchment retention, for example by managing rain-
water runoff according to the concepts of “At the source”, i.e. retaining water on site 
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during periods of increased precipitation and/or snowmelt, “On the path”, i.e. in drain-
age systems and in the network of small watercourses, and “At the receiver”, i.e. in main 
channels and in areas at risk of flooding (floodplains). 

Another topic discussed in the following issue is the management of spatial data-
bases and their use for analyses, including geodetic and cartographic determinations of 
utility networks. Analysis is a process of viewing and searching for specific information 
from the entire dataset. Computer analysis allows the selection of spatial data using 
simple buffers around selected areas, the intersection of layers, and network analysis. 
The high level of sophistication of GIS tools allows the construction of complex models 
in which analyses can be carried out beyond the original use of the collected databases. 

The concept of cadastre changes its meaning from a traditional form of a legal and 
fiscal register to a three-dimensional multitasking system that combines data on real 
estate obtained from various spatial databases and information on utility networks. 
These consist of water supply, sewage, heating, telecommunications, electricity, as well 
as oil, gas and chemical networks. However, utility networks require specialised treat-
ment not only in legal, technical, or social terms, but also geodetic and cartographic. 
The transformation into a  3D cadastre follows the development of construction, 
networks and technical devices, and the necessity to ensure their collision-free course. 
This should be reflected in Polish legislation as the possibility of including network 
facilities and utilities in the framework of the 3D cadastre. There is also a compari-
son of surveying and mapping work in aspects of utility networks on the examples of 
Bratislava (Slovakia) and Kraków (Poland).

The next paper discusses the planning of measurement campaigns for precise 
positioning and accuracy in determining elevation gains from satellite measurements. 
Currently, GNSS (Global Navigation Satellite System) positioning systems are finding 
increasingly widespread applications not only in geodesy, but in the broadly understood 
positioning in very many areas of the economy and society. This is due to a number 
of advantages, among which are their accessibility, minimal measurement time, and 
high positioning accuracy. The positioning precision is increased by software that uses 
a constellation of satellites to indicate the best period for taking measurements. The 
authors presented the results of their research, which allows for determining the best 
conditions to obtain position coordinates (3D). The measurement campaign planned 
in this way can achieve high accuracy from the point of view of importance for GNSS 
measurements.

The accuracy of the height determination in the state system of spatial references 
using the pl-geoid-2011 quasi-geoid model was the subject of another paper. This 
research has made it possible to determine which method achieves the best accuracy 
from the point of view of establishing an altimetric surveying matrix using the NRTK 
technique and VRS corrections, and under which conditions they can be used particu-
larly effectively.

The next paper is devoted to herbaceous vegetation, which is an important element 
of the multi-layered layout of historic gardens. It presents practical guidance on the 
management of herbaceous vegetation at the Wilanów Palace, occupying a  total of 
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39% of the 5.3 ha park area, taking into account cultural values and habitat condi-
tions. These guidelines include the rules of protection in relation to spatial forms and 
landscape features while referring to the composition of natural plant communities 
and preserving existing natural values. Compositional guidelines and recommenda-
tions for execution, care, and use were also specified.

The next paper covers the issues of water management in eastern Algeria. The region 
is dominated by agriculture, which is the largest consumer of water resources. Such 
semi-arid areas suffer significant evaporation, which creates a  chronic water deficit. 
Analysis of physicochemical data shows that most groundwater is generally useful for 
agricultural purposes. However, groundwater in this region usually needs to be treated 
before consumption and used for irrigation. Research into water quality and its impact 
on soil and crops has made it possible to properly manage water supplies for their 
preservation and to minimise the risk of water contamination.

Sinkholes have been identified as the greatest natural threat in the Middle East 
and North Africa region. They are connected to distinct rock structures, which can 
be identified by electrical resistivity tomography imaging down to a  depth of 20 m 
or 52 m, depending on the applied method. Thanks to these studies the tendency of 
the limestone layer to collapse was determined and the usefulness of ERT imaging in 
mapping sinkholes was confirmed.

Tectonic research makes it possible to study the movements and changes of the 
Earth’s crust, explaining the mechanisms of its deformation. The aim of the next paper 
was to analyse the neotectonic activity and reconstruct the evolution of landscape and 
the river catchment network. The authors used a numerical terrain model to spatially 
analyse a range of parameters characterising the catchment to then calculate an index 
of relative tectonic activity of the study area (IRAT). This allowed them to develop not 
only a map of the tectonic activity of the catchment, but also the impact of tectonic 
anomalies on river systems.

Challenges in the 21st century will include urbanisation, climate change, access to 
energy and technological advances, and a circular economy. These challenges translate 
into problems of security that relates to a number of fields: state’s functioning, social, 
cultural, military, ecological, or hydrological security. A  purely technical, natural, 
economic, or social approach to solving the problems we face does not provide an 
answer to the contemporary challenges – only an interdisciplinary approach can ensure 
success. The results of the presented research are presented here with the conviction 
that these works successfully address these challenges.
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