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1 Introduction  

1.1 Context and territorial scope  

The Ministry of Foreign Affairs and Trade of Hungary as the Managing Authority and the Ministry of 

European Integration of the Republic of Serbia as the National Authority  on the Serbian side of the 

current INTERREG-IPA Cross-border Cooperation Programme Hungary-Serbia (2014-2020) 

requested the Central European Service for Cross-Border Initiatives (CESCI) to prepare the 

programming process of the next INTERREG-IPA Cross-border Cooperation Programme Hungary-

Serbia (2021-27). The mission is not identical with the designing of the next programme: its main 

goal is to identify those potential thematic areas which can be selected as priority areas of the next 

programme. The project is justified by the fact that due to the EU elections held in 2019 and the t ime 

needed for the set-up of the new Commission, the protracted  Brexit negotiations, and the COVID-

19 virus the new Cohesion Policy package has not been adopted yet (the final regulations are 

expected to be available in the second half of 2020). However, the next programme should start in 

2021 which is not feasible if the partners do not make preparatory measures in due time.  

Within the framework of the present project, those steps were taken which do not presuppose the 

adoption of the EU Regulations.  

The next programming period will have special significance for Serbia since ð as it is expected according 

to the current plans (see EC 2018e 2) ð the country will become a member of the European Union in 

2025, in the middle of the programming period (including the n+2 rule). In our case, this fact offers 

special significance to the ômission statementõ of the IPA III programmes since these programmes are 

aimed at preparing the candidate countries for EU membership (see: (EC 2018a Art. 3). 

Consequently, the main objective of the territorial analysis (as the basis of the joint strategy 

prescribed by Art. 17 of the INTERREG Regulation1) is to provide the stakeholders involved in the 

Programming Committee  (PC) with an overview on the territorial processes of the borderland and 

information on the intentions and opinions of the t erritorial and sectorial actors on the content of 

the future  programme. The mission does not contain the designing of the next programme but the 

elaboration of the territorial analysis , which can be carried out without the final adoption of the 

Cohesion Policy Regulations and the 7-year budget of the EU. Thanks to the delivery, the PC members 

will be enabled to select the thematic areas, the specific, and the relevant, policy objectives of the 

future programme , which should be drafted later on.  

The territorial scope of the next INTERREG-IPA Cross-border Cooperation Programme Hungary-

Serbia (2021-2027) covers the area identical with the current INTERREG-IPA Programme. 

Consequently, the upcoming chapters including the results of the territorial analysis, the online 

survey and the territorial workshops target  the same border area. The total analysed area covers 

34 335 km2 (larger than that of  Belgium) with 2.76 million inhabitants 2 (Latvia has a population of 

similar size). The border area covers as many as 9 distinct territorial units and it is divided into two 

by a 174.72 km long external border of the European Union and the Schengen Area.  

 
1  See: https://eur -lex.europa.eu/procedure/en/2018_199  

2  Population in 2018, Source: Hungarian Central Statistical Office, Statistical Office of the Republic of Serbia 

https://eur-lex.europa.eu/procedure/en/2018_199
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Figure 1: Programme area 

 

The analysed area of the Programme on the Serbian side includes the following 7 districts, equivalent 

to NUTS 3 regions (ôɓɏɕɘɈõ, Romanised: ôokrugõ), of the Autonomous Province of Vojvodina, giving 

home to 1.86 million  people3 altogether: 

¶ RS121 - ZapadnobaĽki okrug 

¶ RS122 - JuĤnobanatski okrug 

¶ RS123 - JuĤnobaĽki okrug 

¶ RS124 - Severnobanatski okrug 

¶ RS125 - SevernobaĽki okrug 

¶ RS126 - Srednjobanatski okrug 

¶ RS127 - Sremski okrug 

The analysed area of the Programme on the Hungarian side includes the following 2 NUTS 3 regions 

(ômegyeõ), giving home to 0.90 million people4 altogether: 

¶ HU331 - B§cs-Kiskun megye 

¶ HU333 - Csongr§d megye5. 

 
3  Population in 2018, Source: Statistical Office of the Republic of Serbia 

4  Population in 2018, Source: Hungarian Central Statistical Office 

5  The name of the county was officially changed to õCsongr§d-Csan§d megyeõ on 4th June 2020,  after the 

compilation of this documentõs content had been finished. Consequently, this territorial analysis still refers 

to the county as õCsongr§d megyeõ.  
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1.2 Methodology, preparation process  

The methodology has been designed with the goal to collect as much quantitative and qualitative 

data/information as possible about the different aspects of the topic. To achieve this aim, the 

following four activities have been realised.  

Cohesion analysis of the border region 

The main aim of the analysis is to measure the level of economic, social, and territorial cohesion of 

the joint Hungarian-Serbian border area. Cohesion analysis is an approach developed by CESCI, 

which provides a basis for cross-border planning and strategy making. It does not interpret the given 

border region along by the traditional, ôcontainer-basedõ, administrative logic, but as a coherent unity 

and an independent planning entity. In the course of this type o f situation analysis, the main question 

is: how could the cohesion between the two neighbouring border areas be intensified and what are 

the obstacles to a more dynamic internal spatial organisation? 

¶ Territorial cohesion:  First, the planners interpreted, and territorially analysed, the region in 

a wider context. Not only were the internal spatial relations examined, but also references 

were made to the main trends and development orientations p roduced by the changes of 

the last decades. In the course of the analysis, the typical landscape and environmental factors 

(such as landscape structures, climate conditions, water regime, soil conditions, land cover, 

etc.); characteristics of the urban network (based on gravity models and function analysis6); 

the status and permeability of the border (the type of the border regime; the density and 

capacity of border crossings); existing cooperation structures and their governance frames 

have been examined. 

¶ Economic cohesion:  To get a realistic picture on the status of the economic cohesion of a 

given region, it is worth conducting an economic analysis focusing on cohesion rather than 

on sectorial features. All economic sectors (primary, secondary, tertiary) were analysed   by 

applying traditional methods , however, the induction is shaped differently when emphasising 

the factors of economic cohesion of the cross-border region. The examination is focused on 

the common and complementary economic characteristics of the two sides of the border  

(presence of parallel or complementary economic sectors; development potential of vertical 

integration; set of economic infrastructure, etc.). 

¶ Social cohesion:  The success of cross-border cooperation is fundamentally determin ed by 

how local actors are involved in its realisation, how they can rephrase the narrative, which 

might once have been hostile. With a view to describing the level of social cohesion of a 

border area, the planners analysed its demographic characteristics, the features of migration, 

social differences, labour force supply and its mobility, level of education and employment, 

interethnic and cultural relations. 

To carry out this exercise statistical information of the two national statistical offices and data from 

the Eurostat, further statistical data gathered by the national partners were used along with the most 

 
6  I.e. the major infrastructural assets and institutions [e.g. schools, post offices, ports, transport hubs, etc.]. 
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relevant and up-to-date studies and evaluations. The applied methods combined desk research, data 

gathering and processing, GIS-based mapping7 and figures as well as textual analysis.  

To support the programming process in delineating future applicants and programme areas within 

the analysed region a short list of functional areas at the end of each chapter of the territorial analysis 

is provided. These can be considered as suggestions based on the analysis what type of such areas 

would be advised to be defined. It must be noted that the descriptions of functional areas are not 

binding, they should only be regarded as examples. 

Furthermore, apart from the cohesion analysis, a comprehensive assessment of the policy framework 

has also been conducted synthesizing the relevant EU, macroregional and national level documents 

in order to offer an overview of the policy context in which the programme will func tion.  

Chapter 7.2 contains a summary of the results of the territorial  analysis. A table is provided fo r the 

sake of clarity of the summary, with appropriate cross-references to the relevant chapters of the 

territorial  analysis. The table also points forward in the planning process, as it also identifies potential 

cross-border responses and relevant POs. 

Finally, a thorough revision of the already contracted projects in the calls for proposals of the 

Interreg-IPA CBC Hungary-Serbia Programme has been carried out with the cut -off date of 

September 2019. During this process, the projects have been classified to each topic (where one 

project could appear in more than one category) and the list has been included at the end of each 

chapter. Such list is missing for the topics of cross-border functions, economic logistics and 

employment market as no project with a pronounced focus on these areas has been identified. It 

also must be taken into account that not each and every project is mentioned in this document bu t 

only those which are really linked to the chosen topics. The descriptions of the projects are taken 

from the official webpage of the programme without modifications.  

Online survey 

The main purpose of the online survey was to gather information from the local stakeholders on their 

preferences, potential project ideas and their opinion on the tools and solutions , which can be 

applied by the programme. The pool of the respondents was defined in close cooperation with the 

national authorities.  

The questionnaire included 4 major topics: 

¶ experiences in the field of IPA projects of the respondents (previous experiences, difficulties, 

identified needs for assistance) and their opinion on the priorities of the current INTERREG 

IPA programme; 

¶ relevance and significance of cross-border topics (the respondents were invited to assess 38 

CBC topics that they had the opportunity to complete with further ones if they found it 

necessary); 

 
7  A geographic information system (GIS) is a method for gathering, storing, checking, analysing and 

displaying different kinds of geographical, economic, social and environmental data with spatial 

information . Through layering an abundance of seemingly unrelated information on a map, GIS offers 

deeper insight into data  by uncovering spatial patterns and relationships that supports decision making 

in a comprehensive way. To perform the GIS analyses mostly ArcMAP and QGIS programs were used.  



Territorial  analysis of the next Hungary-Serbia INTERREG IPA CBC programme    

 

 

6 

¶ project ideas for the future programme (each respondent had the opportunity to give a brief 

outline on the topic, the planned activities, the preparedness, the partnership and the budget 

of, at maximum, three project ideas; and they were invited to classify the projects according 

to the 11 potential aggregat ed thematic areas); 

¶ opinions on  the specific tools (Strategic Projects, Small Project Fund, project integration) 

whether it is worth applying them under a thematic area in the future.  

Since the survey was already available in a previous format in 2019, then in an improved version 

repeated in 2020, the results of the two surveys are presented in this document side by side.  

Workshops  

The series of workshops were designed to shed light on the preferences of the territorial stakeholders 

regarding the thematic areas to be selected for the future programme. In order to achieve this, the 

series of workshops are divided into two phases: in the first phase, the inputs of the participants were 

collected for the identification of the most important thematic areas; while in the second phase, the 

thematic areas selected by the PC will be discussed more in detail in order to feed int o the design of 

the intervention logic of the programme.  

In 2019 two workshops were held, one in M·rahalom, Hungary, and one in Novi Sad, Serbia, which 

then, following t he PC decision, were repeated in 2020. This year four workshops were held: two in 

Vojvodina (Novi Sad and Subotica) ð co-organised in cooperation with the Serbian National 

Authority; and two in Hungary (in Szeged and Kecskem®t) ð co-organised in cooperation with the 

two regional authorities (Csongr§d and B§cs-Kiskun counties, respectively).  

In the course of these workshops, the participants were involved in an interactive process where they 

could express their opinion on the territorial challenges of the b orderland; the level of integration of 

the borderland; and the potential  tools and solutions by which these challenges could be addressed. 

During the workshops moderated conversation leading methods were widely used as well as a 

scoring game, brainstorming and constructive debate (in 2019) and voting and open-ended 

discussions (in 2020).  

At the next PC meeting the selection of the thematic areas of the next INTERREG IPA programme will 

be made based, among others, on this document. Following this, the list of the participants of the 

second-phase workshops will be finalised (by the NA in Serbia and by the two regional authorities in 

Hungary) in line with the selected thematic areas. The PC will select 5 thematic areas at maximum: 

each of them will be addressed by one (bilingual) workshop where the potential developments and 

interventions can be drafted and the tools to implement can be fine -tuned. Alternatively, 10 separate 

workshops will be organised in case the stakeholders request to hold them in national languages. 

These pieces of information will be used as inputs during the PC meeting when identifying the 

specific objectives of the programme ð in compliance with the relevant policy objectives. 

Consultation  

In order to validate the selected thematic areas from the point of view of the national and EU level 

priorities and poli cies, ministries of both countries relevant in terms of the selected topics will be 

requested to comment  on the proposals in writing. CESCI will summarise the outcomes of the 
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selection phase in both languages and the two national authorities will be asked to forward the 

request to the relevant ministries.  

Timing 

The table below shows the updated timing of the preparation process. The letters X represent the 

original deadlines indicated in the Inception report, Y stands for the updated timing, while (X) 

indicates the original timing , which could not be realised. As it can be seen from the chart, the 

finalisation of the territorial analysis was postponed by three weeks, mostly due to the fact that the 

assembly of data and information necessary for the updates took more time for the commissioned 

authorities than it was planned originally. Furthermore, the territorial analysis has been sent back to 

CESCI from quality check by MA and NA on 19th of June so further modifications in the timing have 

become necessary. The updated territorial analysis was sent on 2nd September 2020 to the 

participants of th e Programming Committee Meeting.  The Programming Committeeõs discussion was 

held on 17th September 2020. This document represents the finalized territorial analysis based on the 

remarks mentioned at  the Programming Committee Meeting.   

Table 1: Updated timing 

Activities / half -moons  02/1 02/2 03/1 03/2 04/1 04/2 05/1 05/2 06/1 06/2 07/1 07/2 08/1 08/2 09/1 09/2 

Territorial 

Analysis  

Re-drafting of 

the analysis 
X X X X X Y Y          

Data 

gathering 
  Y Y Y            

Quality check 

(MA and NA) 
    (X) (X) Y Y Z Z       

Finalization of 

draft territorial 

analysis  

     (X)  (Y) (Y) Z Z Z  X  X 

Workshops  

W 1_HU   X              

W 2_HU   X              

TW 1_SRB  X               

TW 2_SRB   X              

Online 

survey  

Gathering of 

responses 
 X X              

Analysis of the 

results 
  X Y Y            

Programming Committee 

discussion  
       (X)   (Y)    (X)  
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1.3 Factors negatively affecting the results  

The conclusions of the analysis are affected by unfavourable conditions, which resulted from a limited 

access to available and analysable data and information. As a consequence, the new developments 

may (even completely) overwrite some of the statements of the analysis within a short timeframe. 

Below some of these special circumstances are listed and briefly described in order to make the 

consideration of these factors a part of the whole programme designing process, if necessary. 

1) We are just before the next nationwide census in both countries  

Even though a pronounced effort has been made to identify and use the latest available data 

when compiling the analysis, it should be borne in mind that the latest census was conducted 

in 2011 in both countries. This means that in many cases no exact data but only estimates are 

available. The next census is planned for 2021, which will provide the latest, up-to-date 

information on th e border area based on which the whole programme may need remarkable 

corrections. 

2) There are no good/sufficient cross -borde r data  

As several EU documents and studies have already pointed out, national statistical authorities 

show a general deficiency in collecting specifically cross-border data, primarily flow 

indicators8, which undoubtedly makes the exploratory work targeting cross -border 

interactions more difficult. It is worth including the set -up of a data and information collection 

system on cross-border flows in the next programme. These data can be used also for 

assessing the impacts of the programme itself.  

3) The relevant strategic documents are mostly out of date  

Due to the rules of the programming process the strategic compliance assessment is hard to 

deliver, since the strategic documents regarding the next period are currently in the development 

phase, too. A detailed overview is made in the chapter dedicated to policy framework, however, 

out of the 65 identified documents only 24 have validity until  2022. (Let us mention again that at 

 
8 The typology of Henk van Houtum (2000) consisting ăcross-border flowsó has been taken as a basis for CESCIõs 

cross-border Territorial Impact Assessment framework as published in the book called ăTerritorial Impact 

Assessmentó (Medeiros 2020). In the publication, the following flow indicators are mentioned: infrastructural 

conditions of cross-border flows (average distance of border crossing points, average distance between the 

major regional centres of the border region (travelling time and geographic distance), volume of cross-border 

traffic within the programme region, number of cross -border transport lines), cross-border mobility (number 

of cross-border commuters, number of commuting studen ts across the border, number of visitors / overnights 

produced by citizens coming from the neighbouring country, frequency and average length of visits in the 

neighbouring country, number of registered residents originating from the other side of the borde r, number 

of travellers using cross-border transport lines), cross-border business activity (number of SMEs with owners 

from the neighbouring country, number of their employees and value of their annual turnover, number of 

cross-border joint ventures, numb er of their employees and value of their annual turnover, differences in real 

estate and fuel prices according to the physical distance from the border, value of investments in the 

borderland made by investors from the neighbouring country) and cross -border services (number of cross-

border services, their cross-border clients and the frequency of their use by these clients, number of employees 

of cross-border service providers, annual turnover of cross-border service providers).  
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the time of the preparation of the current document, the Cohesion Policy regulatory package is 

still under formulation .)  

4) COVID-19 crisis 

The crisis generated by the new type of coronavirus has burst into Europe in the middle of 

the current planning process, which, besides the obvious health risks, may have subversive, 

currently unforeseeable consequences regarding this programme as well. In this regard, the 

four most important aspects may be: 

¶ due to the coronavirus crisis, Ms. Ursula von der Leyen, President of the European 

Commission announced that the Commission plans to come forward with a whole new 

proposal for the MFF, which òmust be a strategic investment in our future,ó adding that 

more money should be spent for òinnovative research, for digital infrastructure, for 

clean energy, for a smart circular economy, for transport systems of the futureó; which 

can completely change the direction of the current programming process;  

¶ the borders will probably be re -opened after the pandemic is over, but there may be 

changes in border regime and security policy, which could affect the next programme;  

¶ the crisis breaks those trends, outlined from statistical data, that the analysis was based 

on; the length and potential effects o f the crisis are currently unpredictable. These 

unpredictable effects will obviously be answered in the future, on EU and national level 

as well. These answers may pose tasks to the next programme, which are unforeseeable 

today (e.g. the employment conditi ons are rapidly changing resulting in serious social 

challenges); 

¶ even though all planned workshops could be organised according to the original 

schedule, the last one in Kecskem®t took place just before the introduction of the 

restrictions. This was shown in the fact that less participants attended the event 

compared to the number of stakeholders registered previously. 

The effects of the abovementioned circumstances are clearly unforeseeable; however, they can 

fundamentally affect the timelessness of the statements of the present analysis. As a consequence, 

an interim programme analysis seems to be inevitable in order to adjust the objectives of the 

programme to the expected changing environment after the mentioned processes are terminated 

(conducting the census, creating the relevant operative strategic documents, understanding the 

post-virus situation and the consequences of the expected economic crisis, establishing the 

regulatory environment orienting the budget and even the content of the programme).  
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2 Territorial analysis 

2.1 Territorial cohesion  

In the course of the analysis of territorial cohesion, three main topics are examined: 1. environmental 

protection and environmental sustainability (such as the landscape structures and soil conditions, 

the climate characteristics, the impacts of climate change, the hydrographical characteristics, the 

renewable resources, energy potentials); 2. transport connections considering the status and 

permeability of the border (the context of macroregional transport connectio ns, the internal and 

external transport connections of the region i.e. border crossings, railway transport, road transport, 

public transport, water transport, air transport, cycle paths); 3. development of cross-border functions 

based on gravity models and function analysis (the main characteristics of the settlement networkõs 

spatial structure, the areas of functional cooperation, the healthcare service cooperation). 

2.1.1 Environmental protection and environmental  sustainability  

2.1.1.1 Landscape structure, soil conditions 

A geographic region is a characteristic part of the terrestrial surface, different from the neighbo uring 

regions. The characteristics of a region is determined by its natural features and the social-economic 

impact of its population. According to t he natural landscape, the study area is part of the Carpathian-

Pannonian Region. Almost the entire programme area belongs to the Great Pannonian Plain 

macroregionõs territory. The Als·-Tisza-s²ks§g/Potiska ravnica (1.10) is the territorial artery of the 

region, which expands across almost the entire study area in a north-south direction. The plain, 

defined by the landscaping activities of the river Tisza, is bordered by two wide mesoregions from 

the west: the Homokh§ts§g (1.2) on the northern side of the region and the B§cskai s²kvid®k/BaĽka 

ravnica (1.3) on the southern part of the region. The FruĢka Gora (6.1), south from the small region 

JuĤnobaĽka aluvijalna ravan (1.1.8) defined by the Danube, divides the lowlands of the Srem 

(Posavska ravnica) (1.7) from the northern part of the pr ogramme area. The Als·-Tisza-s²ks§g/Potiska 

ravnica mesoregion (1.10) is bordered by the Maros-hordal®kk¼p/MoriĢka aluvijalna ravan (1.16) on 

the east, and the TamiĢka ravnica (1.17), defined by the river Temes/TamiĢ, on the south. On the 

southern part of the programme area, the region of KaraĢka ravan (1.19), stuck between the VrĢaĽke 

planine (14.4.8) and the Deliblat (1.18), is divided as a mesoregion. This is the area where the KaraĢ 

and the Nera rivers merge, which is blocked from the wider area of the Great Pannonian Plain by the 

VrĢac planina. 

The following is a detailed description of the centre parts of the programme area, including their 

characteristics affecting landscaping. 
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Figure 2: Macro- and mesoregions in the border region 

 

Alfºldi-Dunamente /Podunavlje  (1.1) : the region includes the former  floodplain of the Danube. Its 

topography is rolling plain  formed by the environmental shaping effect (erosion, accumulation) of 

the Danube. The marshy and swampy floodplains characteristic of the region has almost completely 

disappeared due to the regulat ion and drainage of the Danube. Today it is mostly comprised of 

agricultural areas, settlements, pastures, lawns, and floodplain forest areas. Medium dense, fertile 

alluvial soil cover most of its area, where every field crop can be grown successfully. There are larger 

spots of salines that are disadvantageous to plant production , located on the east side of the region, 

which are covered by grassland that is valuable from a nature conservation standpoint. 

The flood plains of the Banat have consisted of swamps, marshes, reeds covered with water 

seasonally and permanently, rushes, meadows, and pastures. The floodless hills (e.g. alluvial fans, 

loess terrace islands, loess ridges, sand deserts rich in eolian forms, etc.) rise from these hills, only a 

few meters sometimes, providing better settlement and life quality conditi ons for the population, 

dividing the plainlike microregions of the Banat with their diverse morphological treasures. This 

couples with advantageous agro-ecological impacts, therefore the domin ance of grassland 

management has prevailed in these hills for centuries. 

Homokh§ts§g (1.2): mainly made up of extended ranges of quicksand dunes covered by chalky 

sand shroud, and wet pits in between. The sand shroud flat surfaces are covered by humic or low 

humus sandy soils, the loess surfaces wedged in between are covered by chernozem, and the pits 

are covered by meadow and marshy soils. The Mid-Danube-Tisza Plain lowland is the biggest 

connected sand area of Hungary, where economic activity is restricted by the limited and irregularly 

distributed precipitation, as well as the poorly fertile soils. The sand ridge does not have many surface 
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waters. The ephemeral water courses flow in a southeast direction, from the region towards the 

Tisza/Tisa. The cultivated land, besides the forests and swamps, became heaths after the Mongol 

invasion, as the already established settlement network was practically destroyed. Waves of 

deforestation and the livestock of market towns have contributed to the er osion of the surface as 

well, later the river regulations, afforestation, the appearance of farms and the agricultural cultivation 

along with collectivization formed the land. Most of the canals built during regulatory work dried out 

because of lowered soil water tables caused by climate and anthropogenic impacts. Viticulture and 

pomology, extensive field cultivation and cattle keeping had an important role in homestead farming, 

which used to be (and partly still is) characteristic of the landscape.  

B§cskai s²kvid®k/BaĽka ravnica (1.3) is located on the southwestern part of the Mid -Danube-Tisza 

Plain and it continues through the national border, in the TeleĽka-loess plateau to the west. It 

continues to the valley plain of the Danube with  a steep rim, while the transition on the Mid -Danube-

Tisza Plainõs ridge is the sandy area of Illancs. The Old S§rv²z built and formed the surface of the land 

until the last glacial period, then eolian processes formed the surface. The Banat - and the SubotiĽka 

peĢĽara - used to be a heath formed by the wind 200 years ago, due to a lack of vegetation. The 

diverse forms of quicksand on the alluvial fan are covered by a few metres thick typical sandy loess, 

and excellent, nutrient-rich, calcic chernozem formed on it. Each crop can be grown successfully, 

there are mainly forests on the northern part covered by sandy soils, but viticulture and pomology 

are significant as well.  

Posavska ravnica (1.7) : its main landscape is the Srem. The western part of the Srem is in Croatia, 

the eastern part in Serbia. FruĢka Gora mountain  is surrounded by the Srem loess plateau. Its northern 

part reaches the alluvial plain of the Danube with 20 -30 m high loess walls, the ridge covers a much 

bigger area by the southern slopes, and it continues until the Srem loess terrace with its gentle slopes. 

Apart from the loess plateau and the low hills, most of  the area consists of extensive alluvial 

floodplains with oxbow lakes, meanders, tributaries, ponds, swamps, and wet meadows. Along and 

in the vicinity of the river Sava, which forms the southern border of Vojvodina with Central Serbia 

and heavily determines the landscape, flora and fauna, large wetland habitats can be found rich in 

forest resources, birds, reptiles and certain mammals (e.g. deer, boars) in particular. Among areas 

with outstanding biodiversity as well as potential in ecotourism Special Nature Reserve Obedska bara 

(Obed swamp), Special Nature Reserve Zasavica or the century-old oak forests around MoroviĻ can 

be highlighted.  

Als·-Tisza-s²ks§g/Potiska ravnica (1.10): The development of the landscape has been 

characterized by subsidence and recharge from Miocene until today. Most of its surface is covered 

by holocene sediment today. Backwaters, bywaters and forms of wind accumulation raised by an 

erosion rim diversify the holocene alluvial plain. Mineral waters, thermal springs and oil and natural 

gas fields in Algyŗ are the important natural resources of the region. This is the sunniest area of 

Hungary, which is utilized in heat demanding cultures. 

Maros-hordal®kk¼p/MoriĢka aluvijalna ravan (1.16): The plain surrounded by the Kºrºs/KriĢ, the 

Maros/MoriĢ and the Tisza/Tisa is the result of the alluvial fan building activities of the Old 

Maros/MoriĢ. Floodplain and terrestrial loess formed on the fanlike alluvial fan at the end of the 

Pleistocene. The abandoned riverbeds diversify the surface of the land, besides the occasional dunes. 

Great quality prairie soils were formed on the southeastern parts, on the plains also known as the 
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loess plateau in (B®k®s-Csan§d. The oil and natural gas fields identified in the area and the thermal 

wells are significant on a national level in Hungary as well. The eastern part of the Maros/MoriĢ-

alluvial fan is mostly covered by fertile meadow soils and fluvisols, the middle part connected to the 

floodplain of the Tisza/Tisa is covered by heavy meadow soils and fluvisols. The floodplain of the 

Bega/Begej is also covered by humic sediment, and traces of peat formation ar e also present. 

TamiĢka ravnica (1.17): there has been a recharge in the valley of the asymmetrical Temes/TamiĢ, 

established in a tectonic ditch. The recharge of the Temes/TamiĢ-valley in the tertiary era was 

followed by an accumulation-erosion terrace formation in the Pleistocene, which is covered by river 

sand and gravel, loess, and glacial loam. The Temes/TamiĢ loess plateau, on the region of Banat, lies 

between the Bega/Begej and Temes/TamiĢ rivers, and it is lower than the other plateaus, it creates a 

loess amount of 10-35 m.  

The BaĽka/B§cska and the west Banat are the extension of the sandy plain filled by the rivers, the 

Great Pannonian Plain. The big rivers of the Carpathian Basin merge in this area, therefore the Banat 

used to be a swampy area, which has been drained from the 17th century. However, the only desert-

like region of Europe is also located here: Deliblat (1.18)  sands. There are lanes, sand hills, residual 

ridges, and sand dunes on its rough surface. Today, most of the heath is covered by grassy pastures 

and woodlands, as the sand threatening the neighbouring settlements was successfully set with 

afforestation in the 19th century. There are orchards and vineyards on its southern part.  

The FruĢka Gora (6.1) is a narrow mountain range, which is raised from the Great Pannonian Plain 

as an island mountain. It is framed by rivers ð the Danube and the Sava ð in the north and south. The 

eastðwest mountain range diverts the Danube, previously southbound, towards east. Dense, 

deciduous woods cover the areas of the mountain above 300 meters, while there are pastures, arable 

lands, vineyards, and orchards in the valleys.  

The GuduriĽki vrh (641 m) is the highest point of Vojvodina in the Banat, which is the peak of the 

VrĢac planina  (14.4.8)  connected to Muntii Banatului  (14) in Romania. The northern slope is steep, 

while the southern slope is gradually approaching the hillsides of the vineyards in VrĢac. The VrĢac 

planina are one of the island mountains, along with the FruĢka Gora, which used to be an island in 

the Pannonian Sea. These form the northernmost hump of the Serbian-Macedonian mountain mass. 

The Bega/Begej, the Temes/TamiĢ, the Brzava, the KaraĢ and the Nera are collecting the water of the 

Banat mountains, and they are bringing it to the Danube. These rivers are usually flooding twice, 

when the snow melts in spring and during the big amount of precipitation at the  beginning of 

summer. 

To conclude the short introduction of landscapes in the region, we need to emphasize that most of the 

mesoregions (1.1, 1.3, 1.2, 1.10, 1.16) building the character of the border region are crossing the border, 

which is splitting the region administratively. This landscape factor can be considered one of the most 

important cohesion factors of the programme area. However, after reviewing the landscape structure, 

certain landscape elements should be reviewed as well. 

The study area is remarkably diverse regarding both its soil types and the physical and water 

management types of the occurring soils. The chernozem soils and their different versions can be 

considered as a dominant soil type, and thanks to their crumbly texture, they provide  great water 

and nutrient management for agricultural cultivation. The amount of sandy soils (quicksand, humic 

sandy soils, chernozem-like sandy soils) is also significant, but their water management conditions 
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are disadvantageous, as they have a strong water absorption ability, but a weak water holding 

capacity. Regarding geographic scope, it is important to mention meadow soil s, which have a 

mediocre or bad water absorption ability, but a great water holding capacity. The dominance of the 

agricultural lands can be established regarding the land cover and land use of the region. Significant 

areas of the region were involved in cultivation over the last two centuries, so there are many 

agricultural lands, but not that many natural vegetations survived. Unfavourable processes can be 

observed on the remaining natural areas, as wetlands have started to dry out due to the climate 

change and human activities of the past few decades, followed by the degradation and 

transformation of vegetation.  

Figure 3: Soil types of the study area (FAO 1985) (Be: Eutric Cambisol; Bh: Humic Cambisol; Ck, Ckcb: 

Calcic Chernozem, Vermi-Calcaro-Calcic Chernozem; Ge, Gm: Eutric Gleysol, Mollic Gleysol; Hc: 

Calcaric Phaeozem; Hcb, Hh: Vermi-Calcaric Phaeozem, Haplic Phaeozem; Hg: Gleyic Phaeozem; Jc, 

Jcg: Calcaric Fluvisol, Gleyo-Calcaric Fluvisol; Qc, Qcc: Cambic Arenosol, Calcaro-Cambic Arenosol; 

Sm: Mollic Solonetz; So: Orthic Solonetz; Vp, Vpg: Pellic Vertisol, Gleyo-Pellic Vertisol; Zg, Zo: Gleyic 

Solonchak, Orthic Solonchak) and the land use of the study area (Corine 2018) (1: Artificial surfaces; 

2: Agricultural areas; 3: Forest and semi natural areas; 4: Wetlands; 5: Water bodies) (Source: 

http://www.geo.u-szeged.hu/wateratrisk/sites/www.geo.u-

szeged.hu.wateratrisk/files/maps/soil_hu.jpg)      

 

2.1.1.2 Climate characteristics, the impacts of climate change to the atmospheric and 

hydrological processes  

One of the major global environmental problems of our time is climate change. The climate of the 

Earth in fact has been and will be changing in every timescale, but now human activities probably 

also have contributed to the current climate change. The average temperature of the Earth has 
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increased by 0.74ÁC between 1906 and 2005, and there have been some adverse changes regarding 

precipitation as well. The time pattern of precipitation has a double drawback on the wide spread 

temperate regions of both hemispheres, since both the number and length of  periods with 

precipitation deficit and the frequency of big amounts of precipitation at once have increased. The 

natural water balance of a region is also affected by evaporation besides rainfall. The strongest 

meteorological condition of evaporation is temperature. In view of the above, temperature is 

definitely increasing in almost every land surface and season. This can lead to a significant 

deterioration in re gions with decreasing rainfall, and it can balance out rainfall in many regions. 

Climate change strongly effects the Carpathian Basin as well, it is one of the regions worldwide  with 

an average temperature increasing more than the global average, and the periods with extreme 

precipitation are getting more frequent as well. The described changes especially affect the lowland 

areas, therefore the study area as well. There are extreme changes in the irrigation potential of the 

region because of climate changes and geographical conditions, droughts and inland waters  which 

can occur in consecutive years, or even in the same year, affect this region negatively. Therefore, the 

geographical observation of problems connected to climate change and hydrological extremes is 

especially important. 

The lowland area taking up most of the region has a moderately warm ð dry, and a warm ð dry 

climate. The mean annual temperature on the southern edge of the Great Pannonian Plain is 10.5ÁC-

12ÁC, the summers are warm (the mean temperature in July is around 21ÁC-23ÁC), the winters are 

cold, but it rarely snows. There are fewer clouds, the relative humidity is lower, the scarce and 

inconstant rainfall often leads to droughts (when the so -called potential evapotranspiration possible 

in the climate significantly exceeds the precipitation quantity). The annual rainfall is only around 500-

550 mm, and 290-340 mm of it falls during the period of Ap ril to August.  

Climate change has a quicker pace in the Carpathian Basin than globally, the mean annual 

temperature has increased by 0.8ÁC over the last 100 years and the annual precipitation has 

decreased by 60-80 mm. The prevalence of extreme weather conditions has changed as well. Climate 

change comes with the clear increase of warm extreme weather conditions and the decrease of cold 

extreme weather conditions. The daily precipitation intensity (the quotient of the amount of 

precipitation and the number  of precipitation days) has also significantly increased over the summer, 

which indicates that precipitation is more and more likely to fall in the form of short but intensive 

showers. 

The expected changes in the 21st century can be quantified using climate models (but they have 

many uncertainties). We can see a review of the changes in the Carpathian Basin in the future with 

the results of two regional climate models of 10 and 25 km for the 2021ð2050 and the 2071ð2100 

periods. The changes are modelled compared to the average of the 1961ð1990 period. Regional 

climate models predict warming for the Carpathian Basin in the 21st century, in a statistically 

significant way for every season and model (so the magnitude of change exceeds the degree of 

variability). However, this does not mean that the warming will continue every year: there still might 

be years and seasons colder than the 1961ð1990 average. The average annual temperature will 

probably increase by 0.5-1.5ÁC and 3.5-4.0ÁC until 2050 and 2100, respectively, compared to the 

reference period of 1961ð1990. The forecast for the turn of the century includes a decline in rainfall 

by 30-100 mm. The amount of summer days will increase by 30-40 days on average.  
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According to the forecast, years affected by drought will increase on both the Hungarian and the Serbian 

side. The frequency of droughts increased in the inspected areas over the 50 years between 1962 and 

2011. Extreme droughts have become more and more frequent in the second half of the period, besides 

the increasing trend. Between 1901 and 2016, extremities regarding warm temperature increased and 

extremities regarding cold temperature decreased because of climate change.  

Figure 4: Average temperature changes (oC) in the Carpathian Basin based on two regional climate 

models for 2021ð2050 and 2071ð2100, compared to the average of the models between 1961ð1990 

(Source: 23/2018. (X. 31.) National Assembly resolution about the second National Climate Change 

Strategy covering the period of 2018-2030, providing information for the period until 2050. 

 

Over the next decades, 30-50% of loss of production will probably be caused by the increasing risk 

of droughts in the period between July and August. Water scarcity and aridification will no t only 

become more frequent and prolonged, it will also affect the  natural environment, natural resources, 

and agricultural, horticultural and forestry production bases. They also draw attention to the 

increasing uncertainties of the populationõs water and food supply and the deteriorating quality of 

drinking water and f ood ingredients, while production costs and the risks of corporations and 

investors increase. Since these risks and challenges are of a regional nature, a close cross-border 

cooperation is needed to solve the problems. Such cooperation started in 2017, the project called 
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òImprovement of drought and excess water monitoring for supporting water management and 

mitigation of risks related to extreme weather conditionsó WATER@RISK (HUSRB/1602/11/0057)9.   

The interactive, online map service, established under the WATER@RISK project, provides an 

opportunity to use the vegetation index data to examine droughts temporally and spatially, among 

other things. The following figure illustrates droughts of 2019 in the border region. 

Figure 5: Droughts in 2019 according to the standardized NDDI rates 

 

 
9  Hereinafter: WATER@RISK research. To the elaboration of this subchapter, both the projectõs research 

report and its online map service were used. More about the WATER@RISK research in the subchapter: 

Water projects previously carried out in the region. Research report:  Lad§nyi Zs. (szerk.) Blanka V. (2019): 

Monitoring, risks and management of drou ght and inland excess water in South Hungary and Vojvodina. 

http://www.geo. u-szeged.hu/wateratrisk/sites/www.geo.u-szeged.hu.wateratrisk/files/pdf/kotet.pdf ; 

Interactive map : https://aszaly.geo.u-szeged.hu/wateratrisk/map/?locale=en 

http://www.geo.u-szeged.hu/wateratrisk/sites/www.geo.u-szeged.hu.wateratrisk/files/pdf/kotet.pdf





















































































































































































































































































































































































































































































































