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Dear Participants,  

Distinguished Members of the Scientific Committee, 

Respected Professors, Research Advisors, Fellows and PhD Students,  

Dear Ladies and Gentleman,  

 

We are delighted to have you here to participate and share in the 4thInternational 

Scientific Conference Geobalcanica 2018, held in the Ohrid,  town called ñBalkan 

Jerusalemò.  

Thank you for yours coming and for youôre traveling efforts. That many of you, travel 

long distances, serves to remind us all, just how important our work is. 

These 2 days, the Ohrid is a place where new connections will be made from various 

fields of geography. This will be a special occasion to meet, listen, discuss and share 

information, in order to improve our geographical work, strongly inspired by one of the 

oldest and most beautiful European lakes.  

We are pleased to say, that this year we are hosting almost 100 participants from 14 

countries worldwide. I would like to thank each and every one of them: Albania, Bulgaria, 

Canada, Croatia, Germany, Greece, Macedonia, Poland, Portugal, Romania, Russia, 

Serbia, Slovenia, Turkey. 

Our goal has been achieved, since we have almost 100 accepted abstracts from 14 

countries. Most of them submitted full papers, which cover scientific work from physical 

and socio-economic geographical topics and also applicative geographical disciplines 

such as Cartography, GIS and Spatial Planning. 

Furthermore, I want to thank the Members of the Organizing committee and the 20 

Scientific Committee members which have been chosen from reputable scientific 

institutions from19 European Countries.  

First of alI I want to say great thank you to Mr. Aleksandar Todorov, Head of Here 

technologies for Bulgaria for General sponsorship of the conference. 

I would also like to acknowledge our conference supporters: EUROGEO-European 

Association of Geographers, Faculty for Natural Sciences and Mathematics, Ss Cyril and 

Methodius University in Skopje and Macedonian Geographical Society. 

For the past year we have gained priceless experience which has resulted in the initiation 

of the international scientific journal Acta Geobalcanica with 4 years and 7 published 

issues until now. 

Now, I would like to officially open the International Scientific Conference 4th 

Geobalcanica conference 2018. We wish this conference to provide you with a forum to 

exchange scientific ideas, inspire new research and result in new contacts for closer co-

operation in the field of geography.  

 

And before I handover to Svemir Gorin, Conference opening Moderator,  

I would like to say once more on the behalf of the Geobalcanica organizing 

committee, Welcome. Itôs a pleasure to see so many of you here. 

 

 

 

Thank you, 

 

President of the Organizing Committee 

Ivan Radevski, Ph.D. 



 

 

 

Dear participants, dear guests, 

This is great pleasure for me to welcome all of you here in Ohrid. Already the 4th 

Geobalcanica is opening, and it is pleasant to note that the conference remains attractive 

for participants from different countries. Our discussion will cover wide spectrum of 

domains, from fundamental geographic science to field investigations, and from 

educational aspects to experimental and case studies. This is really significant feature of 

the conference, as it is an ability to meet face-to-face experts from almost all subdomains 

of earth sciences. I have to express gratitude to the organizing committee members, as 

they spent great efforts to prepare our meeting and to make preparation process maximally 

comfortable for participants. I appreciate also all of participants and guests who allocated 

the time to visit our conference and to make it so friendly and informative. I wish all of 

you to do productive work, to provide exiting discussions and to establish substantial 

long-going professional contacts and collaborations during these days. Welcome all in 

sunny Macedonia, and please have a good time spending. 

 

Evgeny Panidi, PhD 

Department of Cartography and 

Geoinformatics 

Saint Petersburg State University  

Russia 

 

 

 

 

 

 

 

 

 

 

 

Dear Ladies and Gentlemen, 

It is a pleasure for me to be here. As someone who attended last year, I am enthusiastic 

to present my observations regarding this yearôs topics, which are very fascinating. 

Subjects such as floods, droughts, lightning, and hailstorms, meteorological and 

hydrological modelling as well as geotourism, immigration, geographical information 

system and é will be discussed. There is an excellent opportunity to share our knowledge 

and experience. We must take advantage of this educational environment. The majority 

of topics are oriented toward natural hazard, which as you  know cannot be avoided, 

however together perhaps we can come up with strategies to prevent them from becoming 

disasters. Your participation is greatly appreciated. I also wish to thank everyone who 

contributed to the organization of this conference. 

 

 

Vahid Ikani, PhD 

Département de Géomatique Appliquée  

Université De Sherbrooke,  

Canada 
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URBAN HEAT ISLAND IN TENSITY OF ZAGREB  

IN SUMMER AND WINTER  SEASON  

DOI:  http://dx.doi.org/10.18509/GBP.2018.01 

UDC: 551.508.951:551.583.13(497..521.2) 

Mladen Maradin  

Anita Filipļiĺ  
Department of Geography, Faculty of Science, University of Zagreb, Croatia  

 

ABSTRACT 

The urban heat island (UHI) marks an area of higher temperature in the city compared to 

the non-urban surroundings. It is mostly caused by thermal properties of urban materials 

that easily absorb heat, but there are many other factors contributing to it. The UHI 

intensity is defined as the difference in spatially averaged temperature between urban area 

and non-urban surroundings. In the annual course UHI intensity is most pronounced in 

the cold part of the year. UHI intensity analyses was carried out using the data of seven 

meteorological and climatological stations in the city of Zagreb and surrounding area. 

The period of analyses was 1995-2014, which is the longest time series available for all 

stations. UHI intensity in the city of Zagreb was determined using average, minimum and 

maximum daily temperatures for summer and winter season. Additionally, the analyses 

for July and January, the warmest and coldest months in annual course of temperature 

respectively, were carried out. The occurrence of UHI intensity was also analysed since 

it was expected that differences in temperature would be highest in winter and in January. 

Higher temperatures in the stations in the city compared to the non-urban surroundings, 

especially in the cold part of the year, confirms the existence of a UHI. The variations 

and its causes in UHI intensity between different parts of the city of Zagreb was 

researched in the paper. Also, the impact of UHI on the increase of temperature in Zagreb 

was determined, where the highest temperature increase is expected in the stations in the 

city center. 
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INTRODUCTION  

The urban heat island (UHI) marks an area of higher temperature in the city compared to 

the non-urban surroundings that has been confirmed by many studies [1], [2], [3] and [4]. 

There are number of factors that contributing to the UHI, but the most important are urban 

materials, anthropogenic heat (heating, industry, cars) and atmospheric pollution [5]. The 

UHI is also result of multiple reflection of short wave radiation within street canyons, 

decrease of albedo of urban surfaces, decrease of total turbulent heat transport due to wind 

speed reduction in the urban areas that result in altered energy balance that lead to a 

positive thermal anomaly [6]. 

The UHI intensity is defined as difference in spatially averaged temperature between 

urban area and non-urban surroundings [2], [4], [7] and [8]. It depends on several factors 

ï size of the city, topography, features of the surface [5]. Part of a day or a season have a 

great impact on UHI intensity, since the phenomenon is strong over a night and in winter 

[7], [9] and [10]. The synoptic conditions also make great impact; when the atmosphere 
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is cloudless and there are light winds conditions, the UHI intensity is strong [7] and [11]. 

Therefore, strong UHI can develop under anticyclone conditions with clear skies and calm 

weather without precipitation, while cyclone conditions allow the development of weak 

UHI or even prevent their formation [8]. Finally, the emission of anthropogenic heat 

affects the UHI intensity but its impact is weaker and it depends on the season [7].  

There are lots of researches that deals with UHI, but they are not homogeneous in time 

and space, and the results must be compared with a caution due to different methods and 

techniques used [8]. Most studies cover short periods of time [1], and deal with detecting 

the UHI itself or study its relationship to other meteorological parameters. An overview 

of UHI studies in the Europe in last two decades were given by Santamouris [12]. 

There are papers that deals with temperature time series analyses for Zagreb and some of 

them indicate the existence of UHI phenomenon in Zagreb. Some of this papers are [13], 

[14], [15], [16], [17], [18], [19], [20] and [21]. In most studies the UHI phenomenon in 

Zagreb were detected using just few stations and short time series or were studied in 

relation to climate change impact.  

The aim of this paper is to determine existence and intensity of UHI in Zagreb using 

available data from meteorological stations in the city and its non-urban surrounding. 

Average, average minimum and average maximum temperatures for the summer and 

winter season, as well as July and January will be analysed. 

 

DATA AND METHODS  

In order to analyse the urban heat island intensity of Zagreb, the data for seven 

meteorological or climatological stations in the Zagreb urban area and its surroundings 

were used (tab. 1, fig. 1).  

Table 1. Geographical features of researched meteorological stations 

station lon lat alt (m)  local climate zone 

Zagreb ï airport 16°04' E 45°44' N 106 Low plants 

Zagreb ï Botinec 15°57' E 45°45' N 116 Sparsely built  

Zagreb ï Griļ 15°59' E 45°49' N 157 Compact midrise 

Zagrebï Maksimir 16°02' E 45°49' N 123 Low plants/Large low-rise  

Zagreb ï Rim 16°00' E 45°50' N 220 Open low-rise  

Puntijarka 15°58' E 45°55' N 988 Dense trees 

Ġibice 15°47' E 45°51' N 133 Low plants 

 

In order to include all available stations in the Zagreb city area in analyses the 20-year 

period (1995-2014) was used. The reason for the chosen period is the duration of 

measurement on the stations used. The measurement at Ġibice station has started at July 

1995 and at Zagreb-Botinec station measurement has ended in 2015. Although the period 

is considerably shorter than recommended 30-year period, it is long enough since the 

temperature is not as variable as some other climatic elements.  

The environment in which the analysed stations are located were described using the 

Local Climate Zone (LCZ) approach, that is proposed by Stewart and Oke [22] (tab. 1). 

The main disadvantage of the spatial distribution of the stations for the UHI intensity 

analyses is that there is no station in dense built city center. Zagreb-Griļ is the station that 

is situated closest to city center, but there are several reasons why even higher temperature 

can be expected in that part of the city. This station is of historical significance 

(uninterrupted measurements from 1862), but the thermometer of this station is at the 
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height of first floor (significantly higher than 2 m) and it is oriented toward north [34]. 

Also, the courtyard where the station is placed is oriented toward nearby park. Therefore, 

the lower temperatures in this stations can be expected than classification within Compact 

midrise can suggest. Furthermore, the Zagreb-Griļ station is situated on the higher part 

of the city (Upper town) that is about 30 meters higher then densely build part of city 

center (Lower city). If there were station in the Lower city of Zagreb the higher 

temperatures would be measured that would result in stronger UHI intensity, than it is 

determined in by this research.  

 

 
Figure 1. Geographical distribution of the researched meteorological stations.  

Orange color mark the built-up areas.  

The dual LCZ classification of the Zagreb-Maksimir station as Low plants/Large low-rise 

has to be explained. Although the station is mostly surrounded by the low plants, on the 

western side of that station there are small industrial area and in 1993 the additional tennis 

court has been built near the measuring field [23], that has influenced on the 

representativeness of the measured data in research period. Therefore, the temperatures 

in that station can be somewhat higher than the proposed local climatic zone can suggest.  

Also, all analysed stations are meteorological stations, so the data are measured for the 

purpose of weather forecast and not for determination of the UHI, but in lack of other 

meteorological data, the data from existing stations were used.  

The average, average minimum and average maximum temperatures were used to analyse 

UHI intensity. The data were obtained from Croatian Meteorological and Hydrological 

Service in Zagreb. There were missing data in the data series ï Ġibice (January-June 

1995), Zagreb-Rim (March and April 2010), Zagreb-Botinec (October 2002 ï average 

temperature), Ġibice (June 2013 ï maximum temperature and September 2014 ï 
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