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COMPARATIVE PLANKTON DYNAMICS IN ARABIAN 

GULF AND SEA OF OMAN AT OPPOSITE SIDES OF THE 

STRAIT OF HORMUZ 

Prof. Waleed Hamza 1 

Ms. Muzna Al Junaibi 2 

Prof. Sergey Piontkovski 3 

Dr. Khaled Al Hashmi 4 

1, 2 Biology Department, College of Science, United Arab Emirates University 
3, 4 Sultan Qaboos University, Sultanate of Oman 

ABSTRACT 

Phytoplankton and zooplankton monthly samples collected from the coastal 

water stations, located in Ras Al Khaima Emirate (United Arab Emirates) and Sohar 

governorate (Sultanate of Oman), during 2018-2019, have shown great variations, 

not only in their community structures, but also in their species abundances. 

Plankton samples were collected via vertical hauls from 6 m depth to the surface at 

Ras Al Khaima, while in Sohar, samples were collected from 20 m depth to the 

surface. The sample analyses revealed the dominance of diatoms during the warmer 

months at both sample sites, with an increase of dinoflagellates during the colder 

months, especially at Sohar. The abundances of certain species at each site, could 

not be explained by the grazing of zooplankton (dominated by calanoid copepods) 

on species-specific populations of phytoplankton, nor by seasonal temperature 

variations. The hydrological regime at the Strait of Hormuz, separating the two 

sample sites, as well as the differences in morphometric features and other 

environmental parameters, could account for the ecological differentiation in 

planktonic successions at both locations.   

Keywords: Arabian Gulf, Sea of Oman, Planktonic succession, Hydrological 

regime 
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ENVIRONMENTAL DATA AND INFORMATION FOR THE 

NEEDS OF MANAGING SMART CITIES 

Prof. Dr. Eng. Jan Kaźmierczak 1 

Assoc. Prof. Dr. Izabela Jonek-Kowalska 2  
1, 2 Silesian University of Technology, Poland  

ABSTRACT 

The problems of creating and managing urban areas according to the approach 

called “intelligent’ are undoubtly one of leading challenges in contemporary world. 

A major part of published research from this range is focused on particular tasks of 

‘environmental origin’, like sustainability, green economy, reverse economy or the 

“classic’ problem of protecting urban areas against various sorts of pollutions (air, 

water, soil, acoustic noise). But in the analysis of the literature sources authors of 

this paper have noticed that the problems of management is not enough often 

considered, especially in the context of collecting and processing ‘environmental’ 

data, obtainability of such data and - last but not least - using the information based 

on such data in procedures of managing the urban areas. In the introductory part of 

the papers the above mentioned problems are briefly presented as a background for 

further consideration. Next, the needs of environmental information in managing 

urban areas are identified as well as obtainability of such information. Authors have 

based the contents of this part of the paper on their own experiences from their 

project ‘Smart City: A Holistic Approach’ as well as on results of surveys carried 

out on a representative sample of Polish cities. Applying the developed by them 

model of stakeholder groups in Smart City, the authors presents in the third part of 

the paper some detailed proposals concerning both the requirements and manner of 

using the environmental information by various participants of Smart City projects. 

A special attention is paid on the meaning of environmental information in 

educational efforts. In the summary part of the paper, some perspectives for further 

research are briefly presented.  

Keywords: environmental data and information, intelligent urban areas, smart 

city stakeholders, requirements and obtainability of data and information, 

educational projects  
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ENVIRONMENTAL EXPENSES IN MUNICIPAL BUDGETS 

IN POLAND IN THE CONTEXT OF ASPIRING TO 

BECOMING A SMART, SUSTAINABLE CITY  

Assoc. Prof. Dr. Izabela Jonek-Kowalska 1  

Prof. Dr. Eng. Jan Kaźmierczak 2 
1, 2 Silesian University of Technology, Poland  

ABSTRACT 

Environmental protection is one of the key priorities of sustainable 

development. Nowadays, in contemporary economies and organizations it is also 

the basic component of development strategies. Unfortunately, its real 

implementation is associated with significant financial expenses and long-term 

payback period and as a result - in fact - it often becomes only the basic component 

of media and marketing strategies. Therefore, the main aim of this article is to 

analyse the scope and changes of environmental expenses in the municipal budgets 

in Poland as one of the conditions for becoming a smart community or smart city. 

The research includes financial statistics of 2,477 municipal communities in Poland 

from the period of 2003-2018 and the research questions are: 1) What were the 

tendencies in the environmental expenses, their level and their share in the 

municipal budgets for the analysed period, and (2) how could these tendencies be 

identified in the context of creating a smart community or smart city? The used 

methodology is based on budget statistical data from 2003-2018 and includes 

structure and dynamics indices as well as trend functions.  

Keywords: environmental municipal economics, smart city, sustainable 

development, municipal budgets in Poland, environmental expenses 
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EVALUATION OF PRO-ECOLOGICAL ACTIVITIES 

INFLUENCING THE QUALITY OF NATURAL 

ENVIRONMENT ILLUSTRATED WITH AN EXAMPLE OF 

A SELECTED COMMUNE 

PhD Eng. Bożena Skotnicka-Zasadzień 

Silesian University of Technology, Poland 

ABSTRACT 

In this study, the undertaken pro-ecological activities aimed at improving the 

quality of natural environment in one of the communes in southern Poland have 

been discussed. The presented evaluation of pro-ecological activities and their 

contribution to the improvement of the quality of natural environment in the 

examined commune from the perspective of the local community, commune 

authorities and the power company allows concluding that all these groups see the 

problem in the protection of natural environment. The residents of the commune 

have declared their active participation in the improvement of the quality of natural 

environment in the commune, especially the condition of air. The local power 

company, through its information policy and activities related to the energy policy 

of the commune, endeavours to shape pro-ecological attitudes and effectively 

reduces the negative impact of contamination on the condition of natural 

environment in the commune. The commune authorities seem to contribute the least 

to the improvement of natural environment; they definitely need to be more engaged 

and appoint a leader who would effectively implement sustainable development 

strategies and work on the improvement of natural environment. 

Keywords: pro-ecological activities, sustainable development, local 

community, commune authorities 
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IDENTIFICATION OF SOME CUCURBITACEOUS 

ROOTSTOCKS FOR VEGETABLE CROPS IN ROMANIA  

PhD. eng. Mădălina Doltu 1 

PhD. student eng. Dorin Sora 2 

PhD. eng. Marian Bogoescu 3 

Bioch. Veronica Tănasă 4 
1, 2, 3, 4 Research and Development Institute for Processing and Marketing of 

Horticultural Products – Horting, Romania 

ABSTRACT 

This study aimed to identification of some rootstocks for cucurbitaceous 

vegetables and their influence on cultures. These vegetables (cucumber, 

watermelon, melon) are very popular crops in Romania. Vegetable crops are very 

sensitive to climatic vagaries, so fluctuation in climatic parameters at any phase of 

growth can affect the yield. Grafting on Cucurbitaceae is a method which has 

improved and spread quickly during the past years, a similar approach to crop 

rotation, a practice meant to increase productivity, resistance or tolerance to soil 

diseases and pests, as well as to abiotic factors and at increasing fruit quality. The 

research was conducted at the Horting Institute, Bucharest, Romania. Several 

aspects are taken into account in the use of rootstocks: environmental adaptability, 

quality fruit, resistance/tolerance for soil diseases and pests, drought, floods, soil 

salinization, heavy metal content, organic pollutants. Some resistant rootstocks 

have been identified worldwide (PS1313, RS841, bottle-gourd, NUN-9075, 

Argentario, PI296341 and others). Several rootstocks are very used in Romania for 

conventional and ecological crops (UG 29A, Shintoza, Emphasis, Cobalt and 

others). Following the studies undertaken on research trials in the greenhouses, 

many rootstock genotypes were selected and tested in the Horting Institute and some 

results are presented in this paper. 

Keywords: cucumber, hipobiont, quality, resistance, watermelon, yield 
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IDENTIFICATION, EVALUATION AND MINIMIZATION 

OF INDUSTRIAL RISKS RELATING TO OIL PIPELINES 

Eng. PhD. Student Marius- Nicolae Badica 1 

Eng. PhD. Student Carmen- Matilda Marinescu Badica 2 

Assoc. Prof. Dr. Silvian Suditu 3 

Assoc. Prof. Dr. Monica Emanuela Stoica 4 
1 University of Petrosani, Petrosani, Romania 
2, 3, 4 Oil and Gaz University of Ploiesti, Ploiesti, Romania 

ABSTRACT 

The security of the functioning systems represents, through the four specific 

components (security, availability, reliability and maintenance), a basic component 

of the processing requirement.  

Monitoring of all specific intrinsic and operating parameters of oil and gas 

pipelines can be technically detected and diagnosed by: 

• existing defects. 

• rapid and effective intervention to eliminate the damage, if they 

occurred. 

To establish the maintenance programs that can ensure the proper functioning 

of the oil pipelines, it is necessary to establish their technical status. The research 

done helps reduce the risk of oil pipeline damage. 

Keywords: Risk scenario, evaluation, oleoduct, probability, technical failure 
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INFLUENCE OF TREE SPECIES MIXTURE TO REDUCE 

WIND DAMAGES IN BIRCH STANDS 

Baiba Jansone 1 

Edgars Dubrovskis 2 

Linards Sisenis 3 
1, 2, 3 Latvia University of Life Sciences and Technologies, Latvia 
1 Latvian State Forest Research Institute Silava, Latvia  

ABSTRACT 

Climate change is linked to increase in frequency and/or severity of different 

damages in forest stands. Birch (Betula spp.) stands can be significantly affected by 

wind and snow (freezing rain). Aim of our study was to assess, if admixture of other 

tree species reduces the proportion of damaged trees in birch stands. 

Data from total of 836 sample plots (size 500m2) in birch stands at the age of 

up to 81 year were analysed. Among the mixed sands (MS) and pure stands (PS 

>80% of single tree species), the mean proportion (± confidence interval) of damage 

was assessed from the total number (TN) and basal area (BA) of overstory (first 

layer) trees. MS were further assessed in two groups – one or more species in 

admixture (MS+1 and MS+2).  

The proportion of mixed birch stands was increasing with age: from average of 

21% at the age of up to 20 years to 64% at the age of 61-70 years, most likely do to 

difference in historical management. In period between the 1950th and 1990th, birch 

was considered as undesirable species and the older stands formed mainly due to 

low survival of coniferous trees and natural ingrowth of birch, whereas starting from 

the 1990th birch was more widely recognized and used as target species.  

Proportion of undamaged birch trees (both, when assessed as TN or BA) was 

not significantly different between MS and PS. Also presence of second layer trees 

did not affect the proportion of damaged overstory trees significantly. There were 

significant differences among the groups of mixed stands: more wind or snow 

damaged trees were found in certain age groups in stands with more than one 

admixture species present.  

Creating a mixed birch stands in comparison to pure stands of the same tree 

species may not result in lower frequency of damaged trees, thus this approach 

cannot be automatically recommended as a tool for adaptation to climate change.  

Keywords: storm damage, stem breakage, uprooting, mixed stands  
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LIVEABLE CITIES – FOUR EXAMPLES OF THE URBAN 

REGENERATION 

Assoc. Prof. Dr. Katarzyna Asanowicz 

Bialystok University of Technology, Poland 

ABSTRACT 

This paper is devoted to urban regeneration in the context of increasing the 

quality of urban space and creating a liveable city. The paper consists of four parts. 

The first part contains general considerations regarding urban regeneration and 

highlights that regeneration is an important issue driving the creation of 

contemporary urban space in Europe. In the second part of this paper results of the 

OIKONET project will be described and discussed in detail. OIKONET – A Global 

Multidisciplinary Network on Housing Research and Learning was a Lifelong 

Learning Programme of the European Commission. During a workshop, an 

international group of students and teachers from  European Universities worked on 

urban rehabilitation of Kosančićev Venac in Belgrade. The third part presents an 

overview of the activities of the Urban Farmers movement, which aims to educate 

city residents on growing food in urban utilitarian gardens and on taking care for 

their neighbourhood landscape in an environmentally-friendly way. In the fourth 

part of the paper, ways to improve the situation in Bialystok through small scale 

urban acupuncture action undertaken by students on the Urban Design course are 

discussed. In conclusion, ethical land use patterns to reduce extreme economic 

disparities will be emphasized. The presented cases showed that many European 

countries have similar issues and highlight the need for bottom-up approaches to 

achieve sustainable communities. Making our cities liveable requires not only 

improving existing structures but it is also necessary to adopt strategies that 

intertwine environmental, social, psychological issues in the dynamics of 

renovation. 

Keywords: urban regeneration, liveable city, participation, urban acupuncture 
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METAL POLLUTANT PATHWAYS IN COHESIVE 

COASTAL CATCHMENTS: INFLUENCE OF 

FLOCCULATION ON PARTITIONING AND FLUX 

Rob Schindler 1 

Sean Comber 2 

Andrew Manning 3 
1, 2 School of Geography, Earth & Environmental Science, Plymouth 

University, United Kingdom 
3 School of Biological and Marine Sciences, Plymouth University, United 

Kingdom 
3 HR Wallingford Ltd, Howbery Park, Wallingford, United Kingdom 

ABSTRACT 

Potentially toxic metals (PTMs) dispersed within catchments from land-based 

sources pose serious, long-term threats to aquatic ecology and human health. Their 

chemical state or form affects the potential for transportation and bioavailability 

and ultimate environmental fate. PTMs are transported either as (1) particulates 

adsorbed onto sediments, or 2) solutes in groundwater and open channel flow.  

Cohesive sediment occupies a major part of the world’s coastlines. PTMs are 

readily sorbed onto clay/silt and consequently particulate-borne PTMs dominate in 

estuaries and coastal waters. Sediments also represent a considerable ‘sink’ of 

contaminants which can be periodically remobilized. The role of suspended 

particulates in the uptake, release, and transport of heavy metals is thus a crucial 

link in understanding PTM dispersion in these environments.  

Cohesive sediment is subject to flocculation which dictates the behaviour of 

suspended sediment. PTM partitioning, flocculation and particulate-borne PTM 

dynamics are spatially and temporally variable in response to a complex array of 

inter-related physical and chemical factors exhibited within tidal catchments. 

However, knowledge of the dispersion and accumulation of both particulate and 

soluble forms of PTMs within cohesive coastal catchments is limited by little 

understanding of the association of PTMs with flocculated sediments and their 

subsequent deposition.  

This study investigates the influence of changing hydrodynamics and salinities 

to reveal the partitioning coefficients (Kp) and PTM settling flux (PTMSF) for 

different spatial and temporal locations within an idealized mesotidal catchment. 

The data show that the ratio of soluble and particulate-borne PTMs are dependent 

on salinity and flocculation, and that PTMSF is dependent upon partitioning and 

flocculation dynamics. Kp is largely dictated by salinity, but floc size and suspended 

particulate matter concentration (SPMC) are also influential, particular for PTMs 

with low chloride complexation and in freshwater. PTMSF is a function of Kp, floc 

size and settling velocity and varies by up to 3 orders of magnitude in response to 

changing environmental conditions. 



 

30 

Findings will improve our ability to predict and monitor contaminant transport 

for PTMs generated by industries such as agriculture, mining, fisheries, aquaculture 

& marine engineers. They can be incorporated in existing decision making tools, 

and help improve numerical modelling parameteristion, to maintain environmental 

quality standards and limit the impacts of bioavailability of metals in aquatic 

environment.  

Keywords: Potentially Toxic Metals, Partitioning, Cohesive sediment, 

Flocculation, Salinity  
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MODELING OF VARIABILITY OF THE REGIONAL 

DYNAMIC PROCESSES DEVELOPED DURING 2017-2019 

IN THE EASTERNMOST PART OF THE BLACK SEA 

DSc. Demuri Demetrashvili 1  

MSc. Vepkhia Kukhalashvili 2  

DSc. Aleksandre Surmava 3   

Dr. Diana Kvaratskhelia 4 
1, 2, 3, 4 M. Nodia Institute of Geophysics of Ivane Javakhishvili Tbilisi State 

University, Tbilisi, Georgia 

ABSTRACT 

The study of water circulation and thermohaline processes in the coastal zones 

of the seas and oceans, subjected to the most intense anthropogenic press, is an 

important problem of modern Oceanology. According to experimental and 

theoretical researches the coastal water areas of the Black Sea are dynamically 

active regions, where intensive generation of mesoscale and submesoscale eddies 

takes place. Such eddies make a significant contribution to the horizontal and 

vertical transport of different polluting substances, heat, momentum, etc. Therefore, 

the modeling and study of main peculiarities of variability of regional dynamic 

processes is of great scientific and practical interest.  

The goal of this study is to investigate numerically the structure and spatial –

temporal distribution of the sea flow and thermohaline fields taking place during 

the period 2017-2019 in the easternmost part of the Black Sea, which is limited 

from the open part of the sea basin with liquid boundary coinciding 39.080E. With 

this purpose a high-resolution numerical regional model of the Black Sea dynamics 

of M. Nodia Institute of Geophysics of I. Javakhishvili Tbilisi State University 

(RM-IG) is used. The RM-IG is nested in the basin-scale model of the Black Sea 

dynamics of Marine Hydrophysical Institute (Sevastopol) and is based on a 

primitive system of ocean hydrothermodynamics equations. The RM-IG uses a 

calculated grid having 215x347 points on horizons with 1 km spatial resolution.  

Results of researches presented in the paper show significant variability of the 

regional dynamic processes in the easternmost water area during 2017-2019, where 

continuously generation, deformation and disappearance of the cyclonic and 

anticyclonic vortex formations of difference sizes takes place.       

Keywords: Dynamic processes, current field, nesting modeling, anticyclonic 

eddy, satellite data      
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RECOVERY OF GERMANIUM BY PRECIPITATION FROM 

STRONGLY ALKALINE SOLUTION 

M.Sc. Andrzej Piotrowicz 1 

Assoc. Prof. Dr. Sc. Stanisław Pietrzyk 2 

Artur Puchała 3 
1, 2, 3 AGH University of Science and Technology, Poland 

ABSTRACT 

The research material was a strongly alkaline solution containing germanium, 

lead, arsenic, zinc and trace amounts of other metals, obtained by leaching of 

industrial material. The aim of the study was to determine the behavior of the above 

metals in the precipitation process using various acidic agents: HCl, H2SO4, 

C2H2O4, C6H8O7. The tests were carried out in a wide pH range. The behavior and 

role of individual ions during the acidification of germanate solution is poorly 

understood, hence the study of this subject was undertaken. 

The resulting precipitates and solutions were examined by XRF, XRD and ICP 

techniques. The recovery yields of individual elements was determined. Attempts 

were also made to precipitate Ge from a synthetic solution in order to compare the 

results obtained for the solution of an industrial solution. 

This research shows that the presence of other ions interferes with the selective 

recovery of Ge from research solutions. Generally, it can be said that the method of 

recovery by acidification is effective at low concentrations of the solution's 

components. 

Keywords: germanium recovery, heavy metals metallurgy, hydrometallurgy 
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REGIONAL ANALYISIS OF ENVIRONMENTAL AND 

SOCIO-ECONOMIC IMPACTS OF PHOTOVOLTAIC 

PARKS IN ROMANIA. A SOWCASE OF WEST 

DEVELOPMENT REGION  

Dr. Monica Dumitrașcu1 

PhD Student Alexandra Vrînceanu2 

Dr. Irena Mocanu3 

Dr. Paul Șerban4 

Dr. Ines Grigorescu5 

Dr. Bianca Mitrică6 
1, 2, 3, 4, 5, 6 Institute of Geography, Romanian Academy, Romania  

ABSTRACT 

Electricity production has the greatest impact on socio-economic development 

in Romania. However, it is also responsible for the cumulative (often negative) 

environmental effects. In order to meet the energy demand, while achieving the 

Energy and Climate Change goals, Renewable Energy has become an important 

alternative, especially during 2010-2013 period when substantial funding has been 

allocated. Renewable energy sources available in Romania (hydro, solar, 

geothermal, wind and biomass) have the capacity to reduce greenhouse gases and 

improve population health by producing energy without using fossil fuels. The 

current study focuses on the examination of environmental and socio-economic 

impact of photovoltaic (PV) energy in the West Development Region (WDR). The 

area is located in the western part of Romania, covering 32,028 km2 (13.4% of the 

country's surface) and gathering 1,828 million inhabitants (9.4% of the country's 

population). It includes four counties: Timiș, Arad, Caraş-Severin and Hunedoara. 

For the current study, 35 photovoltaic parks were identified, mapped and analysed, 

based on which several indicators were computed in order to highlight the 

environmental and socio-economic consequences: share of PV parks/land use 

category/main soil type; distance to forests, waters, Natura 2000; no. of jobs created 

during the construction/operation of the PV parks; the value of PV parks 

investment; the impact on the local budget. The total analyzed area covers 177.76 

ha. 

Keywords: photovoltaic (PV) parks, environmental impact, socio-economic 

impact, West Development Region (WDR), Romania 
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DOBROGEA. ROMANIA 
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Dr. Mihaela Persu5 

Dr. Cristina Dumitrică6 
1, 2, 3, 4, 5, 6 Institute of Geography, Romanian Academy, Romania  

ABSTRACT 

The effects of extreme climate phenomena (mainly heat-related) on agricultural 

crops, infrastructure and human health have become increasingly severe, varying 

between regions in response to the differences in the socio-economic and 

environmental features. In Romania, heat-related phenomena (i.e. drought) are 

affecting extended areas in the southern and south-eastern parts where the study 

area (Dobrogea) lies. The paper aims to develop a multi-criteria vulnerability 

assessment. Over 20 indicators were selected and processed in order to assess the 

vulnerability to heat-related phenomena using the statistical data available at local 

administrative units (LAU). The indicators were grouped into the three key 

components of vulnerability (potential exposure, sensitivity and adaptive capacity) 

and on two dimensions (socio-economic and environmental), resulting two indexes: 

Socio-Economic Vulnerability (SEV) and Environmental Vulnerability (EV). 

Finally, an integrated Heat Vulnerability index (HV) (using Hull score, average 50 

and standard deviation 14) was computed.  

Keywords: Socio-Economic Vulnerability index (SEV); Environmental 

Vulnerability index (EV); Heat Vulnerability index (HV), Dobrogea 
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SUSTAINABILITY CHALLENEGES IN METROPOLITAN 

FARMING: FROM MULTI-FUNCTIONALITY TO 

ORGANIC. A SHOWCASE OF BUCHAREST 

METROPOLITAN AREA 
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Dr. Monica Dumitrașcu3 

Dr. Bianca Mitrică4 

Dr. Mihaela Sima5 

Dr. Nicoleta Damian6 
1, 2, 3, 4, 5, 6 Institute of Geography, Romanian Academy, Romania  

ABSTRACT 

The continuous population growth and built-up areas expansion requires an 

increasing urban demand for goods and services and a high pressure on land 

resources. As a result, farming adaptation around cities in a multifunctional way is 

a must in their effort to reach resilience, sustainability and food security. In 

Romania, agriculture in metropolitan areas is still dominated by small family 

households owned by undertrained aged people, practicing subsistence agriculture, 

most of them with little financial resources. Thus, the paper aims to identify and 

analyze the ways multi-functionality can contribute to sustainable farming by 

addressing some of the key sustainability solutions in southern Romania (i.e. 

Bucharest Metropolitan Area) – a region characterized by extended and fertile 

agricultural land resources, significantly transformed during the post-communist 

period through land abandonment and fragmentation, but also by land concentration 

and grabbing to the detriment of traditional farming. By combining quantitative 

(spatial and statistical analyses) and qualitative (questionnaires & interviews to key 

actors) approaches, the authors pinpointed critical issues of metropolitan farming 

(e.g. type of agricultural activities, agro-support services, urban pressures, market 

access, networking, survival strategies) to support sustainability. 

Keywords: metropolitan farming; Bucharest Metropolitan Area; 

sustainability; multi-functionality; COVID-19  
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ANALYSIS OF REMOTE SENSING DATA FOR 

DETERMINATION OF SPATIAL CHANGES IN ORCHARDS 

Mg.sc.ing. Vita Celmina 1 

Dr.oec. Vivita Pukite 2 
1, 2 Latvia University of Life Sciences and Technologies, Latvia 

ABSTRACT 

Aim of the paper is to explore the application possibilities of remote sensing 

data for determination of spatial changes in orchards from 1995 to 2019.  

In Latvia, many fruit-growing companies have been established around the turn 

of the century and today have established a solid production base. Although many 

farms achieve good yields, the average level of productivity in orchards is 

insufficient. Often the yields are different in the same garden in different places. 

Remote sensing technology provides tree crown size data. Evaluating garden data 

would identify sectors with lower increments. When you see specific sectors on the 

map, they will be surveyed by gardeners looking for factors that have influenced 

tree growth (soil nutrient content, moisture content, abundant fruit yield, etc.). As a 

result, average productivity may increase by at least 10%, but in the longer term (5-

6 years) by 20-30% 

Using Latvian Geospatial Information Agency’s available orthophoto and 

digital surface model (DSM) data, were examined three land units - orchards, where 

the spatial changes could be observed. The spatial changes can be observed over a 

longer period of time, therefore there were compared several orthophoto maps, each 

taken in different period of time. This study is an initial analysis of the data to 

determine the spatial changes. Future research will further investigate orchards with 

aerial laser scanning to determine accurate tree crown volumes and develop digital 

surface models. 

Keywords: ortophoto, spatial changes, orchards, calculation of revenue 
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ANALYSIS OF THE EFFICIENCY OF A EUROPEAN 
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1, 2, 3, 4, 5 Politehnica University of  Bucharest, Romania   

ABSTRACT 

The paper aims to analyse the management of projects on European funding, 

taking into account two major directions, namely the efficiency and effectiveness 

of management. In order to achieve these objectives, a number of issues are 

examined, such as: the achievement degree of the indicators proposed by the 

project, the most efficient use of existing funding and the analysis of project 

sustainability, considering both market realities as well as the provisions of the 

initial project. Important in the analysis are both the results obtained during the 

implementation period of the project and the values recorded after the completion 

of the projects and the way in which, in the absence of financial support, there is 

continuity in the conduct of the activities.. 

Keywords: Efficiency, project, European funding, indicators 
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ECONOMIC ANALYSIS APPLICABLE IN ECOLOGY 
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1, 2, 3, 4, 5 University Politehnica of Bucharest, Romania  

ABSTRACT 

Environment protection, like a new religion consists of: environmental 

programmes, objectives and targets, training, incentive schemes, audit frequency, 

site inspections, administration and community relations. This paper presents the 

main environmental performance indicators.  They should therefore be cost-

effective and appropriate to the size and type of organization and its needs and 

priorities. Organizations should make the optimum use of the environmental 

information they collect. To this end the indicators should fulfill the dual purpose 

of assisting the management of the organization and providing information to 

stakeholders. In article we present a set of Environmental Performance Indicators 

(EPI). These indicators should therefore be cost-effective and appropriate to the size 

and type of organization and its needs and priorities. We present many categories 

of environmental performance indicators: comparability (indicators should enable 

a comparison and show changes in the environmental performance); balance 

between problematic (bad) and prospective (good) areas, continuity (indicators 

should be based on the same criteria and should be taken over comparable time 

sections or units); timeliness (indicators should be updated frequently enough to 

allow action to be taken); clarity (indicators should be clear and understandable). 

Keywords: Ecology, Criteria, Principles 
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ECONOMIC ANALYSIS OF QUARRY SURVEYING 
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ABSTRACT 

There are several surveying methods whose practical function is to determine 

the areas of land, distances, heights, the amount of earthwork, and to produce 

reduced images of the earth's surface. The research looks at how geodetic and 

remote sensing methods can be used, and the results they provide in quarry 

surveying. The most important in quarry surveying is to get an accurate land surface 

for calculation of the volume of mineral resources. After quarries surveying, it is 

possible to calculate the amount of remaining mineral resources. Within the 

framework of the research, were performed surveying in quarries with geodetic 

surveying and remote sensing methods. For geodetic surveying was used GNSS 

receiver and a robotic total station, but from remote sensing methods were used 

aerial photography and aerial laser scanning. The most important reason why it is 

important to get an accurate surface and make an accurate volume calculation in 

quarry surveying is the economic factor. The economic analysis was carried out 

using a comparison method based on volume, market price and natural resources 

tax.  The research presents the advantages and disadvantages of each surveying 

method and explains the results obtained, based on economic calculations. The main 

conclusion is that the accuracy of the preparation of land surface relief models is 

based mainly on economic calculations because mineral resources are a commodity 

that is bought and sold for which tax is payable. 

Keywords: geodetic methods, remote sensing methods, quarry surveying, 

economic calculation 
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ENERGY POVERTY IN THE CONTEXT OF SMOG AS 

EXEMPLIFIED BY POLAND 

Assoc. Prof. Dr. hab. ing. Aneta Michalak 

Silesian University of Technology, Poland   

ABSTRACT 

This article is aimed at analysing the most important facts and patterns 

concerning energy poverty as well as at attempted verification of the hypothesis 

connecting this poverty type and smog. First, the problem of smog in Poland is 

presented. Next, the work analyses energy poverty, reviewing the adopted measures 

of that phenomenon and specifying its scale and geographical distribution. It is 

shown that the areas struggling with the problem of smog are also the ones with the 

highest quantity of energy-poor households. Those are the most urbanized and 

heavily populated regions of Poland. According to the analysis, solutions to the 

problem of smog should be connected directly with liquidating energy poverty of 

households. The adopted methodology is based on the “Low Income High Costs” 

(LIHC) index. This index considers modifications proposed by the Institute for 

Structural Research (ISR), adapting it to the Polish conditions and the level of 

details of data available for Poland.  

Keywords: energy poverty, smog, low-stack emission   
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ABSTRACT 

This paper aims to achieve the titanium price forecast using specific 

mathematical methods and to evaluate the most suitable method for this estimation. 

Based on existing data, we will extrapolate through various methods to 

calculate the estimated values for the period 2019-2021. 

In order to evaluate the quality of the estimated values, we will compare the 

actual values from the base period with the values obtained by the different 

methods. 

Keywords: Titan, market, forecast, statistics, management 
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PROTECTION AND MONITORING OF RESOURCES BY 

AERIAL PHOTOGRAMMETRIC TECHNOLOGY IN 

LITHUANIA 

Phd Student Audrius Armanavicius 

Nature Research Centre, Lithuania 

ABSTRACT 

Mining extraction is steadily increasing as a result of economic development 

and must be a normal process, properly controlled and maintained by the 

environment. However, there are a number of sites where decommissioning, 

abandonment of mining sites or resources have been made - are being extracted 

illegally, thus causing significant environmental and economic damage. For the first 

time, a special project for the whole territory of Lithuania was carried out in order 

to collect information on land affected by mining and mining activities. The project, 

using aerial photography technology, estimated the number of damaged areas&gt; 

0.3 ha to be up to 3 300. It is estimated that the total amount of illegally extracted 

minerals can be up to 15 million m3 in the last 15-20 years. Aerometric photometry 

is proven to be an appropriate technology and can be applied to control excavated 

areas. 

Keywords: Resources, protection, photogrammetric 
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ABSTRACT 

The article has as a starting point the definition of the notion of commerce in 

its two senses: economic sense and legal sense. We also defined the notion of eco-

commerce as "the presentation and sale of organic products, under prescribed 

ecological conditions", according to European regulations. Also, in the article we 

present original elements of technical-economic management specific to eco-

commerce. We present and analyze the correlations between the "4 P" of the 

marketing mix (production, price, promotion, placement) and the technological 

elements. Based on an original correlation scheme, we have designed and analyzed 

7 levels of such correlations, of which we notice: the biunivocal correlation Product 

(P1)  - Promoting (P2) is based on assuring the quality of the product, The level of 

technological optimization is directly correlated with the product’s quality. In the 

article we also present an original model of economic analysis. This model has as 

its starting point 3 categories of subjects: Intern performers, Joint performers and 

External performers. Information (including conclusions) of economic analysis 

conducted can be passed to the three distinct pathways: Domestic 

Customers → Direct (Official) → Company (trader); Indirect 

(unofficial) → Company (trader); External Customers (with respect 

ownership) → Indirect Competition (banks) → Company (trader). 

Keywords: Eco-Commerce, Management, Technical, Economic   
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THE ADVANTAGES OF APPLYING REMOTE SENSING 

FOR REGULATING NATURE PROTECTION ACTIVITIES 
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ABSTRACT 

The purpose of the study is to identify whether remote sensing has any benefits 

for controlling economic activity and protection, especially in forest areas.  

The practical value of research is that to substantiate the recommendations for 

applying remote sensing to increase efficiency of nature protection and economic 

activities in forests areas (using international experience, including Russia and 

Kazakhstan).  

The results show that remote sensing may help to collect the required data 

which has the significance for developing the reaction strategy to the external 

threats and for minimising their impact on forestry. 

Keywords: remote sensing, forestry, nature protection activities, international 

experience 
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ABSTRACT 

Construction industry creates an environment for people's lives. On the other 

hand, construction activities have a negative impact on various aspects of the 

environment. It consumes natural raw materials, significantly contributes to carbon 

footprint, waste, etc. Appropriate choice of constructional, material, technical, 

technological and environmental parameters of buildings can partially reduce this 

negative impacts. By designing, implementing and using wood-based constructions 

it is possible to reduce the negative impact in the area of construction waste 

generation. Currently, the construction market offers a large number of construction 

systems of wooden buildings, which have both strengths and weaknesses. In this 

paper are identified construction systems of wooden buildings offered on the Slovak 

construction market. The aim of the paper is a detailed identification of construction 

waste generation during the realization of particular wooden structures and 

monitoring of waste generation in production factory (off site) and on construction 

site (on site) during the construction of wooden buildings. Based on the obtained 

information, the individual construction systems of wood-based constructions are 

compared in terms of construction waste generation. 

Keywords: wooden constructions, construction waste, assessment, generation 
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GREEN AND ENERGY EFFICIENT SOLUTIONS IN THE 

CONSTRUCTION INDUSTRY 
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ABSTRACT 

Ecology and environmental protection have been discussed more and more in 

the last few years. This trend was also affected by the construction and architecture 

department. Concepts such as green building, environmentally friendly materials, 

alternative energy sources and energy-efficient construction systems of buildings 

are depressed. All of this comes under the name "Green Buildings". Wood-based 

construction and material solutions are a response to these trends. Investors and 

users are gradually starting to think more environmentally friendly and therefore 

many times also make decisions for wood-based constructions. There are several 

systems that fall into the category of so-called crushed buildings. The aim of this 

work is to provide a look at the "greener" options offered in the construction 

industry with an emphasis on their energy and thermal characteristics. The subject 

of the research was selected structural parts of timber-based buildings applied to 

model constructions by means of which selected thermal-technical characteristics 

were evaluated. This work points out the differences between the compared design 

variants of wooden buildings in terms of their ability to effectively save energy 

sources for heating inserted during the operation of wood-based buildings. 

Keywords: efficiency, energy, green buildings, sustainability, wood 

constructions 
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ABSTRACT 

The present paper deals with pollutants in the building’s indoor environment 

and possibilities of their elimination, carbon dioxide (CAS 124-38-9), further 

from volatile organic compounds were investigated trichlorethylene (CAS 79-01-

6), toluene (CAS 108-88-3) and benzene (CAS 71-43-2). A new experimental 

method for effectively reducing the concentration of pollutants in the indoor 

environment of buildings is presented, which is based on the placement of plants 

into the research area and has the potential to bring operating costs savings 

in the field of building ventilation. 

The issue is closely related to the increasing requirements for the healthiness 

of the indoor environment of building. Quality of the indoor environment is also 

assessed according to the quality of indoor air. Increased concentrations of 

pollutants in the indoor environment can have a negative impact on the human 

health for the building’s users. In the paper, the modelling of indoor ventilation is 

shown, where one model case examines the theoretical quantity requirement of 

ventilated indoor air without plants and the other model case examines the 

requirement for the amount of ventilated air in plant environment. For both models 

cases the same final value of pollutant concentrations was required. After the 

computational modelling, the results were compared to determine the percentage 

difference of the supply air demand. Based on the computational model, it was 

shown that selected plants can favourably influence the pollutant concentration in 

the indoor environment. The model environment for research was determined as an 

office area, initial concentrations of pollutants were determined before the arrival 

of persons, also was determined the constant production of pollutants during 

working hours, and reduction of pollutants by plants 

This is a completely new perspective on the issues of building ventilation and 

improving the quality of the indoor environment, and according to the achieved 

calculation, the costs of building operations on a global scale can be significantly 

reduced. 

Keywords: indoor air quality, volatile organic compounds, carbon dioxide, 

green buildings, building ventilation 
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„FROM THE LUFTWAFFE HEADQUARTERS TO A 

SANATORIUM”. THE ARCHITECTURE OF THE HOLIDAY 

RESORT OF THE WARSAW EXECUTIVE BOARD OF THE 

TRADE UNION OF THE BOOK, PRESS AND RADIO 

EMPLOYEES IN GOŁDAP, MASURIA 

Ph.D. Eng. Arch. Agata Szmitkowska 

Bialystok University of Technology 

ABSTRACT 

This article presents the architecture, origin and the vicissitudes of the holiday 

resort which was dedicated to employees of the state media institutions of that time 

and which is representative of Polish holiday centres in Poland in the 1970s. It was 

developed near a town called Gołdap in northern Poland in the area of the Masurian 

Lake District which constituted a part of German East Prussia before 1945. The 

centre was planned in the land which operated as the Main Headquarters of the 

General Command of Luftwaffe during II World War. One of the key principles 

assumed by the designer of the holiday resort was not only the use of the natural 

advantages of the place but also the maximum adaptation of the preserved facilities, 

the foundations of the buildings and the infrastructure of the former military 

complex. The unusual architecture, attractive location and the scale of the 

constructed  complex bespoke of the investors’ considerable wealth. The history of 

the centre entwined closely with important events in general history and the political 

and economic changes which occurred in Poland after 1989 determined the decision 

to introduce a new function of a sanatorium to the facility. The complex was then 

partially reconstructed and developed. 

This article was based on a number of researches. A detailed analysis was made 

of the related archival materials and scientific publications. A comparative analysis 

was conducted of the architecture of the centre and other facilities used for the same 

purpose which had been built in the 1960s and 1970s in Poland. The required field 

studies and photographic documentation of all the premises were performed 

simultaneously.  

Keywords: architecture, resort, employee holiday centre, sanatorium 
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ABSTRACT 

Biomass stores solar energy that man can convert into electricity, fuel or heat, 

resulting in cheap, clean energy with a negative carbon balance. 

The use of biomass from agricultural secondary production as a potential 

energy source can improve soil quality and reduce greenhouse gas emissions in a 

complementary, non-competing way. 

The paper presents a piece of combustion equipment performing the burning 

process by biomass gasification on the TLUD (Top-Lit UpDraft) principle, from 

which hot air and biochar are obtained. 

The main function of this type of gas generator set on the TLUD principle is to 

generate a syngas flame which can be used as a heat source. The biochar obtained 

as a by-product is a sterile, active carbon with a large adsorption surface which is 

used as a soil amendment in environments with limited capacity for carbon 

sequestration and in soils depleted of resources.    

Gasification on the TLUD principle occurs when the biomass layer is 

introduced into the reactor and rests on a grate through which the air flow for 

gasification passes from bottom to top. Priming of the gasification process is done 

by igniting the upper layer of biomass in the reactor. The oxidation front 

continuously descends consuming the biomass in the reactor. Due to the heat 

radiated by the oxidation front the biomass is heated, dried, and then it enters a fast 

pyrolysis process from which volatiles emerge and unconverted carbon remains 

there. 

When the combustion front reached the grate, all the volatiles in the biomass 

were gasified and some of the carbon fixed was reduced; about 10 - 20% of the 

initial mass in the form of sterile charcoal, called biochar, remains on the grill.   

Compared to wood direct combustion or gasification combustion processes, the 

TLUD gasification process is characterized by very low values of the superficial 

velocity of gas passing through the pyrolysis front. The slow process maintains 

superficial velocity of the generator gas produced at very low values, which ensures 

reduced carrying away of free ash of approximate size below PM2.5 and maxim 

values of 5 mg/MJbm when leaving the burner; such values are well below the target 
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imposed in the EU in 2015 for biomass combustion processes, which is below 25 

mg/MJ.  

The result of monitoring the gasification process can be used to automate and 

optimize the TLUD process in order to achieve green energy, for carbon 

sequestration in the obtained biochar and to reduce greenhouse gas emissions, thus 

contributing to achieving efficient protection of the environment and to ensuring 

sustainable energy development. 

Keywords: TLUD (Top-Lit UpDraft), biomass, gasification, biochar, heating
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ABSTRACT 

At the international and national level there is a strong connection between 

culture and tourism, tourism representing an important factor of the economic 

development by capitalizing the tourist potential of the cultural elements. Romania 

has a rich and valuable heritage potential with tourist attractions included on the 

map of European cultural routes. The challenge for Romania is the weak promotion 

of the cultural tourism due to the difficulties in developing a better infrastructure 

for a high accessibility to cultural attractions. The literature offers a wide range of 

definitions of cultural tourism which emphasize the complexity of this 

phenomenon. The Romanian literature lacks a thorough documentation on the 

cultural tourism as a whole, most of studies being concentrated on general 

approaches i.e. introduction to cultural tourism, analysis of the cultural tourism 

trends, sustainable development and perspectives, Romanian heritage, promoting 

strategies. Some papers are concentrated on specific areas of Romania such as 

Transylvania, with the medieval cities, fortresses and castles, Bucovina, with the 

painted monasteries and traditional artefacts, Maramureş, with the rural tourism and 

cultural heritage, as well as Black Sea Coast and Danube Delta. Other papers are 

related to cultural attractions like museums, orchestra performances, restaurants, 

hotels in some developed areas, and to traditional or religious rituals, popular art or 

folklore events in some less developed areas and how they could promote and revive 

the Romanian tourism or other areas with a low or medium level of capitalization 

of cultural attractions. Within this broader context, the paper aims to review and 

discuss the definitions and concepts of cultural tourism in Romania and identify the 

main types of cultural tourism practiced and addressed by the literature. 

Keywords: cultural tourism, definitions, concepts, types, Romania 
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ABSTRACT 

There are close relationships between the cultural structures of societies and 

residential areas. The place where the society chooses to live and the ways it is 

organized is an expression of the cultural structure. Traditional houses are accepted 

as the most obvious indicator of this situation. One of the ways of preserving 

cultural sustainability today is to read the design principles of these houses 

correctly. Culture is about what kind of environment people live in and how they 

live. Human behaviors are based on cultural references. Religion, view of life and 

perceptions of the environment are both dialectically shaped culture and shaped by 

culture. Culture is about where and how human meets his needs throughout his life. 

It can be said that culture is one of the basic factors that direct human behavior and 

life. Therefore, the cultural embedding of sustainability thought is important in 

shaping the world in which future generations will live. Regarding various cultures 

in the literature; the structure of the society, their way of life and how they shape 

their places of residence, etc. there are many studies. The riches that each culture 

possesses are considered to be indisputable. These important studies are mostly 

based on an in-depth analysis of that culture, concentrating on a single specific 

culture. In this study, it is aimed to make a more holistic analysis by examining 

more than one culture. Thanks to this holistic perspective, it is thought that it will 

be possible to make inferences that can be considered as common to all societies. 

This study, which especially focuses on Asian and African societies, is the tendency 

of these societies to maintain their cultural structure compared to other societies. 

The reflections of cultural practices on residential spaces are examined through 

various examples. The dialectical structure of Berber houses, integration of Chinese 

houses with natural environmental references, Toroja houses associated with the 

genealogy in Indonesia, etc. examples will be examined in the context of cultural 

sustainability in this study. With this holistic approach, where the basic philosophy 

of cultural sustainability can be obtained, important references can be obtained in 

the design of today's residences. This paper was produced from an incomplete PhD 

dissertation named Evaluation of Cultural Sustainability in the Application of 

House Design at Yildiz Technical University, Social Sciences Institution, Art and 

Design Program. 

Keywords: cultural sustainability, house, culture, place 

 





Section GREEN DESIGN AND SUSTAINABLE ARCHITECTURE 

79 

GEOPHYSICAL MONITORING: NEW OPPORTUNITIES 

TO PRESERVE ARCHITECTURAL MONUMENTS AND 

GREEN DESIGN IN URBAN AREAS 

Prof. Zakhar Slepak 
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ABSTRACT 

A new geophysical prospecting technique developed by the author was 

effectively applied for these purposes in 1994–2005 within the architectural 

complex of the Kazan Kremlin, a UNESCO World Heritage Site. 

The author has developed and successfully employed a unique gravity 

monitoring technique consisting in independent measurements at set points and at 

certain time intervals in the architectural complex of the Kazan Kremlin. 

The results of the geophysical monitoring and geodetic surveys conducted in 

open areas and inside architectural monuments offer new opportunities in 

preserving ancient buildings. Because geophysical monitoring can identify the 

negative impact of active geological processes on foundations of buildings, 

mitigation measures can be taken in timely manner. However, because the Kazan 

Kremlin is a state historical and architectural museum reserve, another objective is 

to maintain its exterior and renovate its green design. 

The above technology can also be used to analyze the technical condition of 

high-rise buildings, industrial facilities, underground railway systems and other 

structures, and significantly prolong their operating life. 

Keywords: geophysical prospecting, gravity monitoring, architectural 

monuments 
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ABSTRACT 

Sustainability is defined as it meets the needs of present without compromising 

the ability of future generation’s needs. Today the topic of sustainability has the 

urgent importance. Especially buildings consume large amount of energy and 

resources. Construction sector has great impact on environment. During 

construction process, occupancy, renovations and/or restorations and demolition, 

buildings consume energy, water and sources. They are also generating waste and 

emit harmful atmospheric emissions. Since 1990’s countries had issued a series 

green building assessment scheme. Leadership in Energy and Environmental 

Design (LEED) developed by United States of America, Building Research 

Establishment’s Assessment Method (BREEAM) developed by United Kingdom 

and German Sustainable Building Council (DGNB) developed by Germany are the 

most commonly used. There is now a proliferation of standards, rating and 

certification systems to assistance in order to deliver sustainable building in the 

marketplace. It is estimated that there are nearly 600 green certifications around the 

world. Green building rating programs vary in their approach with some outlining 

prerequisites and optional credits. Turkey and Bulgaria have some historical 

partnerships. So it can be useful to compare current situation of two countries in 

terms of green building certification. The comparison includes certification systems 

used in two countries. Bulgaria mainly depends on DGNB which is originally 

German evaluation system. Besides this some projects took LEED and BREEAM, 

as in Turkey. But the important difference in two countries is that Turkey has been 

developing its local system that is called Turkish Green Building Council (BEST). 

Thus in this paper the comparison mainly depends on BEST and DGNB. And also 

the certified projects in two countries are compared quantitatively. The benchmarks 

of two systems are compared in terms of similarities and differences. The 

characteristics of either standard system were summarized and some suggestions 

for improving Turkey’s evaluation standard for green building were proposed. 

Keywords: green building, sustainable design, sustainability, certification, 

standard  
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ABSTRACT 

Cityspace has been the topic of urban and cultural studies for at least two 

decades and has opened a variety of ways to approach the city, from historical and 

cultural perspectives to socio-geographical, economic, religious, literary, 

postmodernist, post-colonial and, more recently, geo-critical ones. The article looks 

at the European and American city from the 1970s to the present through the lenses 

offered by the theoretical approaches by Edward Soja, David Harvey, Michel 

Foucault, Frederick Jameson, Bertrand Westphal, Manuel Castells, among others, 

while highlighting the specific characteristics of cityspace and citizenship, the use 

and misuse of living and imagined spaces in the period mentioned above. The shift 

from the modern city to the postmodern metropolis and global megalopolis has 

entailed essential changes in the views on cityspace both from the architectural 

perspective and from the city dweller’s perception of space in the city. How these 

changes have affected our lives and what the city of the future will look like are two 

core questions this article attempts to answer.    

Keywords: postmodernism, postmetropolis, megalopolis, global city, network 

society 





Section GREEN DESIGN AND SUSTAINABLE ARCHITECTURE 

85 

NATURE-BASED SOLUTIONS FOR CLIMATE RESILIENT 

BUILDINGS AND CITIES 

Dr. Barbara Widera 

Wroclaw University of Science and Technology, Poland  

ABSTRACT 

The paper addresses the topic of nature-based solutions applied in the 

architectural and urban design. These ideas are analyzed in the context of the 

opportunities they create for the humanity in terms of the sustainable growth and 

environmental protection. Nature-based solutions are inherently taken from nature. 

The first part of the paper presents their tremendous potential to be energy and 

resource-efficient, and resilient to change. In the second part of the research 

particular concepts driven from nature (copied form nature or inspired by nature) 

proposed for the buildings and cities are described and evaluated. The author 

discusses their functional usefulness, spatial appropriateness, adaptation to local 

conditions, end-user comfort, environmental benefits and the possibility of 

duplication. Nature-based solutions applied in urban planning can make cities more 

climate resilient and contribute to ecosystems restoration. The paper describes how 

sustainable urbanization can stimulate economic growth, make cities more 

attractive and enhance well-being of the inhabitants. It is also explained how 

particular buildings can benefit from the concepts driven from nature e.g. by 

increasing their energy efficiency and performance in terms of raw material 

consumption. In purpose to properly response to the climate challenge, humanity 

has to establish a new kind of partnership with nature. Using nature-based solutions 

should be considered as an important part of this approach. The concepts presented 

in this paper show some of the most promising options, such as integration of living 

systems with built systems and innovative combinations of soft and hard 

engineering. In conclusion some of the most promising nature-based solutions for 

climate resilient buildings and cities are indicated. 

Keywords: climate, ecosystem, building, resiliency, sustainability 
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ABSTRACT 

Fossil fuels are an exhaustible resource on Earth, and their use pollutes the 

environment massively. The population of the planet has grown a lot, and for the 

production of domestic hot water, to ensure a decent standard of living, it is 

necessary to consume increasing quantities of fossil fuels. The very high level of 

greenhouse gases released into the atmosphere leads to an increase in average of 

annual temperature and climate change. Climate change is manifested by the 

melting of the ice caps, which has the consequence of increasing the level of the 

seas and oceans. Climate change also leads to extreme weather events such as 

floods, heat waves or the appearance of arid areas. 

Risks to human health have increased through deaths caused by heat or by 

changing the way some diseases are spread. Risks also exist for flora and wildlife 

due to rapid climate change.Many species of animals migrate, and other species of 

animals and plants are likely to disappear. 

Climate change also leads to costs for society and the economy due to damage 

to property and infrastructure, which have been more than 90 billion euros in the 

last 30 years, just because of the floods. 

In order to reduce the effects of environmental pollution, ecological energy 

production solutions need to be expanded. 

The article presents the creation of an experimental stand of a Solar - TLUD 

stove combined system for the production of domestic hot water in a sustainable 

way. TLUD is the acronym for "Top-Lit UpDraft". The advantage of the combined 

heat system is that it can provide thermal energy both during the day and at night. 

If the atmospheric conditions are unfavorable (clouds, fog) and do not allow the 

water to be heated only with the solar panel, TLUD gas stove can be used to 

supplement the energy. The TLUD stove has low Carbon Monoxide (CO) and 

Particulate Matter (PM) emissions. After gasification, about 10% of the carbon 

contained in the biomass is thermally stabilized and can be used as a "biochar" in 

agriculture or it can be burnt completely, resulting in very little ash. 

The stand is composed of a solar thermal panel, a TLUD stove, a boiler for hot 

water storage and an automation system with circulation pumps and temperature 
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sensors. To record the experimental results, a data acquisition board was used, with 

which data were recorded from a series of temperature and flow transducers located 

in the installation. 

Experimental results include diagrams for temperature variation, available 

energy and heat accumulated in the boiler. 

Keywords: combined thermal system, TLUD stove, domestic hot water, solar 

thermal panel, data aquisition system 
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TEMPORARY CULTURAL FACILITIES AS AN ELEMENT 

OF REBUILDING STRATEGIES FOR CITIES AFFECTED 

BY EARTHQUAKES 

M. Sc. Arch. Aleksandra Rogulska PhD Student 

Cracow University of Technology, Poland 

ABSTRACT 

The Apennine Peninsula is one of the most densely-populated and most 

seismically active regions of Europe, possessing a wealth of cultural heritage. 

Historical cities and buildings are a part of this heritage. The earthquake damage 

prevention programme implemented in Italy does not cover existing buildings, and 

reconstruction plans for damaged cities, because of the threat's specificity, are 

always prepared after a disaster. In the case of heritage buildings, particularly those 

of super-local significance, decisions involving a complete reconstruction of their 

original form are typically made, erasing all traces of the tragedy. Reconstruction 

can take years, during which society is left without cultural facilities that are key to 

good morale. Opportunities provided by the phase between a disaster and restoring 

the buildings are too often underappreciated, while the time spent making the 

decision what and how to rebuild should be spent on action. 

Strategies involving temporary buildings allow to prevent the disappearance of 

public functions during the period preceding the reconstruction of major cultural 

facilities. These buildings should be designed as resilient, assuming a capacity to 

adapt to changing conditions and upholding or rapidly returning to a functional state 

after a disaster. They can enable the time between the disaster and making the 

decision about reconstruction to be used to identify and test new relations in the 

surroundings created through the loss of a section of substance. They provoke a 

debate about what must be rebuilt and at what cost, they facilitate understanding of 

the goals of a planned reconstruction. But most importantly, they sustain the genius 

loci, in order to affect the city's reconstruction process in its social, psychological 

and economic aspects. 

By analysing temporary cultural facilities built in Italian cities damaged by 

earthquakes, the study discusses methods of building temporary public buildings 

and features an attempt at assessing interventions that precede reconstruction. Based 

on the experiences of the city of L'Aquila severely damaged in 2009 and drawing 

conclusions from mistakes made during the implementation of pre-reconstruction 

strategies in the town, the author developed a proposal of a temporary intervention 

for the Basilica of St. Benedict of Nursia, which collapsed on the 30th of October 

2016 as an effect of the Amatrice-Visso-Norcia seismic sequence. The proposal 

stresses the preservation of the previous function of the complex at its original site. 

This is meant to maintain the occupancy of Norcia's centre by the Benedictine 

monks, whose tradition is strongly linked with the city and makes it a major 

pilgrimage destination that is important to Christians. As a consequence, it is meant 
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to prevent the depopulation of the centre of Norcia and causing its ruination as a 

place. 

Keywords: resilience, post-disaster recovery, post-disaster reconstruction, 

2009 Abruzzo earthquake, 2016/2017 Amatrice-Visso-Norcia seismic sequence, 

Basilica of St. Benedict in Norcia 
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THE ANALYSIS OF HIDEN FACTORS OF 

ARCHITECTURAL BARRIERS IN SOSNOWIEC 

MUNICIPIAL OFFICE FROM DISABLE PERSON POINT 

OF VIEW AS IMPORTANT FACTOR OF SUSTAINABLE 

ARCHITECTURE 

Assoc. Prof. Dr. Eng. Radosław Wolniak 

Silesian University of Technology, Poland  

ABSTRACT 

Sustainable architecture is important to minimize negative impact of building. 

In this paper we concentrate on the problem from people with disability point of 

view. For them one of must important factors of sustainable architecture in public 

space is the problem connected with architectural barriers. In presented paper we 

conducted an analysis of hidden factors of architectural barriers on example of 

municipal office in Sosnowiec in southern part of Poland. During the research we 

analyzed the needs of persons with disabilities (perceived quality) and their 

assessment in terms of the level of quality of services provided by the municipal 

offices. We analyzed twenty fourth variables connected with architectural barriers 

in the municipal office and its neighborhood. We analyzed following variables: 

office location (easy to reach), a sufficient number of parking spaces,  Z3 - parking 

spaces for the disabled near the entrance of the office, a clear marking of parking 

spaces for the disabled, watch for unauthorized persons occupying seats for the 

disabled, facilities for disabled people in the office, elevators for disabled guests, 

toilets suitable for disabled guests, handrails of the stairs, a system of ramps and 

ramps for the disabled, the doors have a width that allows entry wheelchair, anti-

slip floor, equal level thresholds and floors, pavement and curbs around the office 

adapted for the disabled, website provides information for people with disabilities, 

website readable for people with visual disabilities, officials are turning to people 

with hearing difficulties by means of a suitable device, officials are talking with a 

person of hearing in a separate room, the office's employee who knew sign 

language, officials can serve the customers with guide dog, the office is equipped 

with a special frame to allow signing a document, the visually handicapped person 

allows the presence of a trusted person who acquainted her with the content of 

signed documents, the city council does not contain architectural barriers hindering 

the movement of physically disabled person, an overall assessment of architectural 

barriers at the office. Next we conducted factor analysis to identify main hidden 

factors of architectural barriers.  

Keywords: sustainable architecture architectural barriers, disability, 

municipal office, public space, smart city 

 





Section GREEN DESIGN AND SUSTAINABLE ARCHITECTURE 

93 

THE PERCEPTION OF ARCHITECTURAL BARRIERS IN 

SOSNOWIEC MUNICIPIAL OFFICE FROM DISABLE 

PERSON POINT OF VIEW  

Assoc. Prof. Dr. Eng. Radosław Wolniak 

Silesian University of Technology, Poland  

ABSTRACT 

The paper concentrate on problems connected with problems of peoples with 

disability. The main aims of the paper is to measure the level of quality of service 

in the case of architectural barriers in municipal offices by peoples in disability. We 

made following hypothesis: the types of disability significantly affects the 

perception of quality of services in municipal office regarding architectural barrier. 

The problem of satisfaction of people with disability in the case of architectural 

barriers in municipal office in Sosnowiec was analyzed from type of disability point 

of view. We distinguished five main types of disability in the paper: sensory 

impairment – a lack, damage or disorder of sensory analysers’ function (this 

category includes the blind, the visually impaired, the deaf, hard of hearing persons 

and people with visual and auditory perception disorders); intellectual impairment 

– mental retardation; social functioning impairment – disorders of neural and 

emotional balance; communication impairment – hindered verbal contact (speech 

impediments, autism, stammering); motor impairment – people with motor organ 

dysfunction. On the basis of that are discussed in this publication the research, we 

can conclude that the overall assessment of architectural barriers for people with 

disabilities is as in the case of the Municipal Office in Sosnowiec at an average 

level. The problems focus mainly on matters of specialized service selected groups 

of customers with disabilities who require further elaboration. Another type of 

problem is to issue a limited number of parking spaces for the disabled, but for 

objective reasons, it will be difficult to solve. Also we can say that the assessment 

of the architectural barriers by peoples with various types of disability vary 

significantly. The architectural barriers are the problem especially for people with 

motor disabilities – those persons are going to municipal office often and because 

of type of their disability barriers within the office and near the office is the big 

problem for them. The results are supporting the hypothesis that the type of 

disability affects perception of architectural barriers by peoples with disabilities. 

Keywords: sustainable architecture architectural barriers, disability, 

municipal office, public space, smart city 

 



 

 

 


