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EVALUATIONS, ANALYSES, STUDIES 

 

 
BALINT SOMKUTI, P hD 

 

 
IRREGULAR WARFARE OF THE NEAR FUTURE  

 

 
Resume: 

 

In the new millenia, cumulated effects of the larger environment of 

warfare have brought significant changes to the way armed conflicts are 

resolved. In a number of countries, thorough studies have been carried out to 

analyze and evaluate the effects of these changes, especially those related to 

irregular warfare, which has posed serious challanges to regular armies, and 

thus sparking a fiery debate among military theorists. Even though future can 

not be precisely forecasted, some so called megatrends can already be 

distinguished. Urbanization in the third world, dual-use technologies, worrying 

demographic patterns, and resource scarcity, combined with globalizationsõs 

interdependency cast a new kind of shadow on the near future, a part of 

which can already be seen in the new kind of intra-state, and transnational 

conflicts as shown in the study.  

     

Keywords: Irregular, asymmetric, armed conflicts, near future, 

ideology 

 

Introduction  

 

 As a cumulative effect of social, technological, ideological, economic and 

other factors warfare has undergone radical changes. In the age of globalization 

conventional warfare is getting more and more costly, and not only financially, 

but politically as well. Therefore, the significance of non-conventional solutions 

and means has been growing steadily, yet at the same time, regular armies and 

weapons of mass destruction have also retained their importance. So far the 

scientific community has been unable to come up with a precise definition of 

these phenomena, even though the evaluation of the crisis which ensued after 

the termination of high intensity operations in Iraq and Afghanistan has already 

been carried out. A number of new concepts and theories have grown out of this 

research, and ñasymmetryò has become the most widely used term - even though 
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any good military leader strives to achieve asymmetry, of course to his own 

advantage, and not to fight on even terms.
1
 In my opinion this new (or much 

rather rediscovered) wisdom is not a scientific breakthrough, even if it is 

marketed as such. Irregular troops, such as the Hungarian hussars or Turkish 

akinji have been used for centuries in small and big wars alike, not to mention 

those uneasy periods of neither peace nor war which characterize most centuries 

of human history.  

 

According to the Global Trends 2030, published by the National 

Intelligence Council of the USA, we face such a period.
2
 The authors of the 

above study have indentified a number of megatrends, which are going to shape 

the environment of warfare in the near future. Megatrends such as the 

continuous increase in the individual empowerment, power diffusion, such as 

the increasing importance of alliances and networks, demographic patterns, such 

as ageing and poverty stricken countries alongside urbanization and 

overcrowded cities in the third world, increase in migration, and finally food, 

water, and energy scarcity.
3
 

 

Theoretical debates of recent years   

 

In the middle of the past decade, when Operations Iraqi Freedom and 

Enduring Freedom were at their height, the likelihood of a conventional, high 

intensity war looked slim.  In 2006 the Us Armyôs and US Marine Corpsô 

common field manual on counterinsurgency was published after a 20-year 

hiatus
4
 sparking a debate which has split the military theorists into two opposing 

sides. The so called COIN-tras have strongly opposed the notion that future 

warfare will consist of stability and peace support operations.
5
 In their opinion, 

netwar, or the precision weapon-driven operations with high-tech sensors and 

weaponry will play a dominant role, no matter the type of war. This 

phenomenon calledòtechnicizationò by Colin S. Gray has even changed the 

approach to military history, since military technology came to be seen as a key 

driver in the development of military theory.
6
 COIN-istas on the other hand have 

                                                
1 òConsequently, the art of using troops is this: When ten to the enemy's one, surround him; When five times his 

strength, attack him; If double his strength, divide him.ò Sun Tzu: The Art of War, Oxford University Press, 

New York, 1963. 
2 Global Trends 2030, http://gt2030.com/ accessed February 3, 2013. 
3 Global trends 2030, p. II. 
4 FM3-24/MCWP3-335 
5 Colloquially known as Military Operations Other Than War (MOOTW) 
6 Colin S. Gray: Another Bloody Century, London, 2005, p. 153 and pp. 374-375. 

http://gt2030.com/
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argued that future war will be like the insurgencies in Iraq or Afghanistan 

calling it ï vehemently yet somewhat imprecisely ï asymmetrical. The 

supporters of counterinsurgency have argued that no modern military can 

neglect the experiences of the recent past.  

 

Perhaps the most important military event of 2008 was the Russian-

Georgian war, which abruptly ended the theoretical debate, proving that 

classical, conventional, high intensity warfare has not become extinct. The 

economic recession has spread worldwide in the very same year, forcing experts 

to reconsider, especially when comparing events to those leading to World War 

II. The debate has pitched two opposing sides with mutually exclusive theories 

against each other in a manner so typical of the modern western academic 

community, and by 2014 it has become less and less dialectic. It was obvious for 

anyone who has studied military history in depth that neither side had the 

philosophersô stone.  

 

The high costs of regular warfare, western societiesô rejection of military 

conflicts, and the restraining effects of international organizations all contribute 

to the fact that an international, industry-based high intensity military conflict is 

highly unlikely. Spreading of dual-use (military-civilian) technologies also 

contribute to the above. When small groups or even a single individual can carry 

out precision attacks, participate in cyber warfare, or can obtain biological 

weapons there is no need for costly, and easily recognizable regular armed 

forces.
7
 On the other hand, just the above mentioned Russian-Georgian war has 

shown that short, intensive high intensity armed conflicts can and probably will 

take place on the peripheries, although they will not become everyday 

occurrences unless extreme changes significantly alter the international 

environment.
8
  

 

Irregular warfare of the 21st century 

 

Future irregular conflicts will be most likely fought within the borders of 

states, between certain groups of the population. Rupert Smith calls this 

                                                
7 Global trends p. V. 
8 For example the unexpected and drastic reduction of access to natural resources due to natural disasters 

(drought, volcanic eruptions, or earthquake), or an economic or political crisis that reaches extreme propor-

tions. The phenomena that accompany climate change (unexpected flooding, or other phenomena of global 

warming) are not included: their effects are manifested only slowly and in the long term.  
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phenomenon ñwar amongst the people.ò
9
 As the attraction of the nation state 

weakens either through a deliberate political process or due to the activities of 

religious extremists, secondary identities thrive. Be it intentional eroding of the 

binding power of nation states in western countries or increasing unrest in the 

Middle-East, the very idea of the nation state is declining. In the Middle Ages 

the people owed loyalty irrespective of their faith or nationality to one ruler, 

with the notable exception of high ranking priests, or bishops. Multiethnic 

empires were formed under the rule of the king or emperor who ruled by the 

grace of God. In the Modern Age nation states came into being, basing their 

legitimacy on the idea of nationalism. Both versions of this idea are weakening. 

Due to historical causes Hungary, like most of the surrounding countries, is built 

upon the originally German notion of ôcultural nation:ô common heritage, 

unique culture and community are the foundations of countries. In francophone 

areas the idea of ôstate nationô is widespread: residents of a country, regardless 

of their national origin, ethnicity, or religion form a nation because of the 

common language. Since both of the above concepts are in decline (as recent 

events in France /2005/, Great Britain /2011/ or Sweden /2013/ have shown),  

secondary identities such as ethnicity, lifestyle, religion, or even political views 

have emerged to claim the peopleôs allegiance. The above mentioned unrests can 

by repeated anytime, since they had no specific reason.  

 

Having read this far, the reader may reasonably ask why on Earth is a 

basically military-related article is concerned so much with ideology? For the 

same reason why Martin van Creveld, the Israeli theorist wrote a whole book 

about this issue. In Transformation of War, published (surprisingly) as early as 

1991, he asked and answered who will be fighting is fighting in the post Cold 

War era, and why.
10

 Although contrary to van Creveldôs prediction, nation states 

have not yet disappeared, the above mentioned secondary ideologies run amok, 

posing the most significant new aspect of irregular warfare in the 21st century. 

Since western powers have convincing superiority in conventional warfare, 

according to Max Boot, their adversaries will more and more turn to irregular 

means.
11

 Especially when one considers that this type of warfare has proven to 

be effective in resisting even superpowers.  

 

                                                
9 Smith, Rupert: The Utility of Force: The Art of War in the Modern World. London: Penguin Books, 2006. 
10 Martin Van Creveld: The transformation of war, The Free Press, New York, 1991 
11 Max Boot: The Evolution of Irregular War, Foreign Affairs, March/April 2013, pp. 75-99. 
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The second decidedly new aspect of future warfare will be the blurring of 

previously clear and precisely defined dividing lines, be they dual use off-the-

shelf technologies, or new type of combatants. As the cost of conventional 

weaponry reaches an all time high, and as popular unrests take the form of an 

insurgency, military tasks also undergo significant changes.  

 

With the appearance of new types of combatants the previously self-

explanatory sides become misty, and blurry. As violent non-state belligerents 

become stronger, multi-polar conflicts emerge, in which other non-state actors 

also play significant roles. These actors care about nothing but their immediate 

issues and interests and leave all other aspects (security, long time interests etc.) 

out of consideration. Telling example for strategic spoilers is the so called non-

governmental organizations (NGOs). Of course Amnesty International, Human 

Rights Watch, or Greenpeace, no matter how vehemently or in some cases 

violently promote their causes, do not come even near those non-state 

belligerents who will play a major role in the struggles of the 21st century. 

These transnational or subnational groups can be as varied as international drug 

gangs,
12

 terrorist organizations, violent ethnic minorities, religious groups or a 

combination of the above. Their common feature is that their activity 

encompasses a number of social aspects. They are active in the society, some 

even operate charity founds, schools, health services, or maintain a TV or radio 

channel. The threat posed by these groups is called a Ăhybrid challengeò coined 

by theorist Frank Hoffmann, and the conflict a hybrid conflict, since in many 

cases such organization, whose role model is Hezbollah, to be described later, 

possesses conventional military capabilities.
13

  

 

Due to these changes the future battlefield will also be different. The 

armed clashes of the near future will most likely be fought in urban areas, 

especially in third world megapolises, since by 2030, 60% of the global 

population will live in cities.
14

  

 

Ever since the printed press has existed, war correspondence has always 

played a major part. It is a less known fact that Winston Churchill himself has 

started his career as a war correspondent, but in the age of non-stop news 

channels and the internet clashes can be broadcasted live without any sort of 

                                                
12 Such as the purportedly satantist Salva Maratrucha 13 ( SM-13)  
13 Frank Hoffmann: Conflict in the 21st Century: The Rise of Hybrid Wars, December, 2007,  p. 35. 
14 Global Trends 2030, p. 27. 
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lumbering equipment or back office. Be it the Paris intifada mentioned earlier, 

or the 2011 London riots, drug raids by police and marines in the favellas of Rio 

de Janeiro, or any future conflict, it can be said for certain that a digital camera 

or a smartphone will be there to record everything. 

 

Of course these effects do not leave the nation statesô security forces 

unchanged. Wheeled APCs such as Stryker or BTR-80 replace tracked heavily 

armored all-terrain capable fighting vehicles; subsonic jet fighter-bombers are 

supplemented by prop driven counterinsurgency aircraft, like the Brazilian 

Tucano. Although artillery and heavy armor are still needed, they will play a 

more supportive role. A good example is Leopard 2 PSO (Peace Support 

Operations), equipped with a dozer blade, high angle remote controlled machine 

gun turret, and extra sensors to enhance situational awareness in urban combat.  

 

Conventional future military operations will be likely to follow the pattern 

set by Operation Enduring Freedom in Afghanistan 2001. Special Forces, 

inserted secretly into the operational area, will support insurgents with target 

acquisition and training tasks. Using the western powersô air superiority, all 

opposing heavy equipment will be destroyed quickly enabling local forces to 

defeat opposing forces.  

 

Another likely form of future warfare will be irregular war against state 

control, like the 2005 French intifada, the 2011 riots in the UK or those in 

Sweden in 2013.
15

 Desperate, hopeless, or simply thrill-seeking youngsters can 

riot for no apparent reason, or for something they declare as intrusive. Social 

unrest created by an economic crisis means great opportunity for opposing sides. 

Such civil disturbances do not necessarily require the deployment of military 

forces, yet even in France greater forces were required to restore order than 

those of the police and gendarmerie. Even in Italy joint police-military patrols 

had to be organized to calm the population.
16

  

 

One prototype of a future combatant is Hezbollah, in Lebanon. Its ability 

to resist sustained attack by the Israeli forces has proven a nasty surprise for 

most observers. The organization itself plays political, social and other roles in 

Lebanese life: it has a faction in the Lebanese parliament, it operates 

                                                
15 Londoni l§zong§s, http://hvg.hu/vilag/20110810_guardian_london_lazongas, accessed 20 February, 2013. 
16 Italy begins military effort to quell crime, http://www.nytimes.com/2008/08/05/world/europe/05italy.html? 

r=0, downloaded 2013.12.12 

http://hvg.hu/vilag/20110810_guardian_london_lazongas
http://www.nytimes.com/2008/08/05/world/europe/05italy.html?%20r=0
http://www.nytimes.com/2008/08/05/world/europe/05italy.html?%20r=0
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kindergartens and social institutions. With significant Iranian support, Hezbollah 

has even crafted traditional military capabilities, with surprisingly highly trained 

light infantry forces. These decentralized small units with their modern 

equipment and well planned defensive fortifications in the densely built-up areas 

have proven a worthy adversary to Israeli land forces, for the first time in forty 

years. Even though they suffered heavy losses due to superior Israeli land and 

air firepower, they have proved to be more than just a nuisance, even damaging 

an Israeli warship in the struggle.
17

  

 

Summary 

 

 It can be said with confidence that the age-old irregular warfare has 

adapted to the new millenium, and will be employed in the struggle to promote 

interests. Since the modern environment is not favorable for conventional 

military conflicts, not only emerging violent non-state actors, but the primary 

players of the international community have and will enjoy the possibilities 

created by irregular warfare. On top of it all, mass media coverage, migration, 

the ever increasing pace of urbanization, the blurring lines in waging war, dual 

use technologies and the decline of civic responsibility mean that we are seeing 

a renaissance of irregular warfare. 
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THE NEW MEDIA DEVICES IN THE MIDDLE EAST  

 
ĂWe use Facebook to schedule the protests,  

Twitter to coordinate, and YouTube to tell the worldò 

/unknown Egyptian activist/ 

 

Abstract: 

In the 2010s, the social networking and YouTube play bigger role in the 

political events. Thanks to the penetration of the Internet usage, the new media 

devices reach more points of the world. Citizens and also international relations 

experts speak about òFacebook and Twitter revolutionó, the huge impact of 

YouTube videos. The traditional media platforms are overshadowed by the new 

channels. Besides this effect, these platforms also challenge the statesõ political 

leadership monopoly and legitimacy. The new media gives new possibilities to 

the opposition parties; it reaches out to large segments of the society. The 

alternative voices question the long-standing political regimes, give new 

framework to the politics and political events. The question may arise about the 

omnipotence of Facebook and Twitter. Are the appearance of the social 

networks, the widening information flow, and the plurality of the views and 

beliefs really the essential ingredients of the political change? This study tries to 

give an answer to these questions; it examines the Middle Eastern countriesõ 

political shifts towards the new media devices. The Turkish, Egyptian, Iranian and 

Syrian examples show the issueõs different aspects and mechanisms. The effects 

of these platforms are not identical. The diverse circumstances, the political 

systems, the governmentõs reactions, the degree of social consciousness and 

other factors influence the devicesõ role and effectiveness in politics. 

 

Keywords: social media, Egypt, Iran, Syria, Turkey, political shifts, Arab 

Spring 

 

 

1.  The new media environment in the Middle East 

 

 Besides the economic, political, cultural and social change, also the 

globalization influenced the mass media. In the 21
st
 century thanks to the 

continuous technological development and the decreased role of national 

borders, the information knows no limits, it flows rapidly and freely between the 

continents. With the appearance of the international news channels and the 

spread of Internet usage, the information reaches the homes 24 hours of the day, 

7 days of the week. Thanks to the global and regional 24/7 news providers, we 

can follow the events in a live stream. This situation with Facebook, Twitter and 
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YouTube changed a little. With these devices the audience can also be an active 

participant of the information flow, everybody can become a news provider. 

 

In the Middle East, contrary to the Western experiences of the new 

platforms, the role of satellite television channels also remained important. In 

this region the mediums are historically state-owned or state-influenced. At the 

end of the 20
th
 century several local initiations tried to decrease the stability of 

the state media system. The most important ones are the Doha-based al-Jazeera 

and the Dubai-based al-Arabiyya. These channels filled the vacuum, but in less 

than a decade, lost the starting enthusiasm of the audience, lots of people started 

to question their credibility and objectivity, because the role they played in the 

so called óArab Springô. 
 

In the region nearly 30.2 million people are presented in the social network 

sites. This means 15 million Facebook users in the region. But the number of the 

active users is significantly growing. For example in 2010 the rate of Saudi 

Twitter users increased 240 percentage.
1
 In addition, thanks to the penetration of 

smart phones more and more people use the possibilities of the new media 

devices. 
 

1.figure: 

 Percentage of individuals (per 100 individuals) using the Internet in the researched Middle 

Eastern countries and in the U.S., UK.
2
 

 

 

                                                
1International Quality & Productivity Centre http://www.socialbakers.com/blog/130-interesting-digital-

marketing-trends-in-the-middle-east 
2 International Telecommunication Union (ITU) World Telecommunication/ICT Indicators Database 

http://www.itu.int/ITU-D/ict/statistics/ 
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2.figure: 

 A map from February 2012 which shows the MENA and Middle Eastern countriesô 

Facebook usage data.
3
 

 

2.  Turkey: between Europe and Asia 

 The link between Turkey and Europe was present throughout the history, 

the stateôs geographical location between Europe and Asia caused the mixture of 

the different continentsô traditions, influences and characteristics. We can see 

the elements of capitalist economy, European ideologies like nationalism, 

liberalism and the secularism.
4
 After the Treaty of S¯vres

5
 Turkey stayed 

together thanks to the mobilizing policy of Mustafa Kemal Atat¿rk and the 

Turkish National Movementôs war of independence. After the conflict, in 29
th
 

October 1923, the Turkish Republic was founded, and Atat¿rk became the first 

president. During the Atat¿rk state-building era, the stateôs characteristics 

contained the interpretation of the Western values like secularism, nationalism, 

republicanism, etatism, populism and reformism. After the first presidentôs 

death, the instability and the strong military influence played the main role in the 

Turkish politics. Stability returned in 2002 with the election of Recep Tayyip 

Erdoĵan and the Justice and Development Party (AKP). Erdoĵanôs conservative, 

center-right political position till today is associated with religious 

permissiveness, export-led economic development, liberal market policy, the 

need of the European Union membership and the growing interest in the Asian 

markets.
6
 These are the reasons with which we can explain the duality of the 

Turkish media system, information policy and the governmentôs relationship 

with the new media devices. 
                                                
3 Discover Digital Arabia http://www.ddarabia.com/infograph/facebook-in-the-middle-east-and-north-africa-at-

the-end-of-2012/ 
4 Z¿rcher, Erik J.: Turkey: A Modern History. I. B. Tauris, 2004, London-New York, p. 2. 
5 The peace treaty which was signed on 10th August 1920 territorially carved up the Ottoman Empire. The 

Turkish National Movement under Kemal Atat¿rk succeeded in fighting for the Turkish independence and the 

former territory of the state. 
6 Z¿rcher, Erik J.: Turkey: A Modern History. I. B. Tauris, 2004, London-New York, p. 152-154. 
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Throughout Turkeyôs history, the Turkish media system consisted of 

state-operated radio and television platforms and some private mediums. These 

platforms arenôt direct objects of censorship, but the 1983 press law indicates 

remarkable restrictions. The newest press law from 4
th
 March 2011 indicated 

important changes in the Turkish media system. The fresh regulatory system of 

the No. 6112 law wanted to fit with the European Unionôs requirements.
7
 But it 

also changed the penalties of the offenses and the offending contents. The single 

and multiple warnings can be followed by fines, temporary suspension, and the 

permanent revocation of the broadcasting license and even by prison sentence. 

 

Thanks to the European Union adhesion need, the state softened the 

censorship and the stateôs influence in the media system. For example, the 

number of alternative voices is increased, the minority journalism gained more 

possibilities.
8
 Nevertheless, the Turkish media system needs more reforms to fit 

the Western norms of the freedom of press and expression. A significant sphere 

of the censorship is focused on the Atat¿rk-related topics. Besides the Internet 

law, also the antiterrorism law and the penal code limit indirectly the freedom of 

expression.
9
 Other problem is the limited access to the Internet, and the regional 

differences of the development. 

 

2.1. The duality of the Turkish new media 

 

 In the year of 2012 from the 79-million country 45 percentage, 36 million 

people had Internet connection.
10

 In the Turkish state more than 32 million 

people used daily the social network; and the rate is still growing.
11

 After 

Facebook, YouTube is also really popular among the Turkish users. It generated 

15.4 million individual attendances and 6.9 million video viewing.
12

 Parallel to 

these platforms, the Turkish people also discovered Twitter. According to 

comScoreôs survey from 2011, Turkey has the 8
th
 biggest Twitter-user 

community in the world.
13

 

 

Despite the expansion of the social networks and the 2 years ago banned, 

but now newly legal usage of YouTube, the Turkish media system still suffers 

from the control and pressure of the state. For example, during the spring protest 

against the Erdoĵan government in 2013, the state put pressure on the providers 

                                                
7 Y¿cel, Taha: Insight Into Turkish Broadcasting Sector And The New Media Law. OSCE & Albany Associates, 

2012, Istanbul 
8 Ibid. 
9 Elmas, Esra; Kurban, Dilek: Media policies and regulatory practices in a selected set of European countries, 

the EU and the Council of Europe: The case of Turkey. Mediadem, 2010 
10 Internet World Stats http://www.internetworldstats.com/stats4.htm#europe 
11 Social Bakers http://www.socialbakers.com/facebook-statistics/turkey 
12 New Media Trend Watch http://www.newmediatrendwatch.com/markets-by-country/10-europe/87-turkey 
13 comScore http://www.comscore.com/Insights/Press_Releases/2011/4/ The_Netherlands_Ranks_number 

_one_Worldwide_in_Penetration_for_Twitter_and_LinkedIn 
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to limit the Internet connections in the big cities like Istanbul. Also the news of 

banning Facebook and Twitter were common, but these gossips never became 

real. The protesters organized themselves via the social networks, they posted 

there non state-controlled information about the events, and asked for the 

international communities for support. They also made online newspapers which 

stated the real happenings and the policeôs brutal reaction. 

 

Turkeyôs new media environment is influenced by the European Union 

admission need, the requirements of liberalization; and by the significant 

controlling mechanisms. The historically continuous state control is also 

presented in new platforms. We can mention the example of YouTube. Due to 

ist anti-Atat¿rk contents, the state banned the site for months. 

 

3.  Egypt: the positive example 

 

 After the revolution in 1952, president Gamal Abd al-Nasir (1954-70) 

modernised Egyptôs economy and pressed for the idea of the Arab unity. The 

autocratic regimeôs main support was the national army. Following the 

socialization zeal, he also put the media under state control. The media channels 

became tools of propaganda, the propaganda channels of the socialist regime. 

After the Six-Day War in 1967, Abd al-Nasirôs system weakened, and in 1970 

Anwar as-SǕdǕt (1970-81) became the president of the country. The new 

president turned away from the Soviet Union, and tried to gain better 

relationships with the Western countries. In 1979, Egypt signed a peace treaty 

with Israel, which caused the Arab world's disapprobation. Al-Sadat made the 

Egyptian media system more open, some of the censorshipôs elements 

disappeared. Nevertheless, the mediums still stayed under the stateôs and the 

Supreme Press Councilôs influence.
14

 

 

Muhammad Husni Mubarak (1981-2011) learnt from his predecessorôs 

faults, he liquidated his political enemies and started to liberalize Egyptôs 

political life. Egypt became one of the main allies of the US in the Middle East. 

The president continued to build up the liberty of press, he cancelled the 

censorship. The new leadership was more tolerant with the opposing views, but 

also put in prison the too loud journalists. The media was still mainly state-

owned or state-influenced. During the Mubarak-government, the tension 

between the political leadership and the Muslim Brotherhood deepened. The 

government referring to the radical Islam threat against the constitutionôs 

Western norms, restricted the media contents.
15

 

                                                
14 Amin, Hussein: Report on the State of the Media in Egypt. The Arab Center for the Development of the Rule 

of Law and Integrity 
15 Csicsmann, L§szl·: Egyiptom: A Mub§rak-rezsim liberaliz§ci·ja ®s deliberaliz§ci·ja. Grotius, 2010. 
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In the spring of 2011, huge wave of protests scavenged through the 

region, and the so-called Arab Spring started to reach nearly all the Middle 

Eastern states. Mubarak left his power, and the army took over the control in 

February 2011.
16

 At the election in November 2011, the fundamental Muslim 

Brotherhood gained a huge success, then the new president of the republic, 

Muhammad Mursi was elected.
17

 The political shift wasnôt complete; the army 

afraid of the fundamentalism intervened, and removed Mursǭ from the power on 

3
th
 July 2013.

18
 The army announced new roadmap for the countryôs political 

future.
19

 The state maintained its power, the interim head of state became Adlǭ 

Mansur, but the main political figure can be considered General óAbd al-Fattah 

al-Sisi. 

 

3.1. Egyptôs new media and the Arab Spring 

 

 From the 74 million Egyptian population more than 18 million people 

have Internet connection, and the Internet is significantly growing. In 2011, the 

Facebook userôs number raised with 4 million, it gave 25 % of the Arabic 

wordôs users. The active userôs number was 13 million in the beginning of 

2013.
20

 The statistics talk about 215,000 active Twitter user. Nevertheless, the 

usage of the new online platforms is still limited mainly in the countryside, and 

in the less developed areas. 

 

The Egyptian new media had a great role during the Arab Spring, the 

effect of these new platforms showed during the protests and in the political 

shift. The social networks and the video portals played a significant part in the 

news coverage of the events and in the mobilization of the society. The 

platforms functioned as the channel of the critical voices. In January 2011, the 

MubǕrak-regime fighting with the discontented crowds blocked the social 

networks, hardened the Internet access and the network usage of mobile phones. 

These measures raised the question of the return of the censorship and the 

potential power of the new media devices.
21

 

 

The social networks and the YouTube had a big role in the events, but 

they were just one component of the whole story. The devices helped the flow of 

the information and the plurality of the views, linked the different groups, but 

                                                
16 Speigel: Mubarak Steps Down. 11 February 2011. http://www.spiegel.de/international/world/mubarak-steps-

down-egyptian-president-leaves-office-hands-power-to-military-a-745080.html 
17 WRITENET: Islamic Fundamentalism in the Middle East and Southwest Asia. January 2011 
18 The Guardian: Mohamed Morsi ousted in Egyptôs second revolution in two years. 4 July 2013. 

http://www.theguardian.com/world/2013/jul/03/mohamed-morsi-egypt-second-revolution 
19 Al Jazeera: President Morsi overthronw in Egypt. 4 July 2013. 

http://www.aljazeera.com/news/middleeast/2013/07/20137319828176718.html 
20 Social Bakers http://www.socialbakers.com/facebook-statistics/egypt 
21 Social Capital Blog: Twitter, Facebook and YouTubeôs role in Arab Spring. 26 January 2011. 
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werenôt the main cause of the political shift.
22

 Despite this fact, the news portals 

started to speak about Facebook and Twitter Revolution. At this point, I need to 

highlight that the historical revolutions happened without the Internetôs effect. It 

would be wrong and misleading to say that the anti-regime movements started 

because of the new media. The social networks helped the 24/7 admission of the 

events and the coordination of the protests. They also helped to people to 

express criticism about the 30 year old regime.
23

  

 

On the whole, we can say that the new media platforms helped the start of 

the democratical shift and contributed to the departure of Husnǭ Mubarak from 

presidency. We also need to highlight the fact that Facebook, Twitter and 

YouTube just helped the mobilization of the people, but werenôt the main causes 

of the shift. In my view, people did not associate rightfully revolutionary role to 

these channels. The social networks and the video platforms in many cases 

failed to reach the political change. For this Iranôs presidential elections 

followed protest in 2009 is a great example. The Egyptian events highlighted the 

possibilities of the new media devices, but Iranôs example showed also the 

rather different aspects. 

 

4.  Iran: the negative example 
 

 In the history of IranMuhammad Reza Pahlaviôs departure, the Islamic 

Revolution, and the foundation of the Islamic Republic meant a big political 

shift in 1979. The Western-allied shah modernized the state, but saved the power 

for his sycophants and formed an autocratic system. Reza Pahlavi focused on a 

secular regime, and put the religion out of the political life. During this era the 

stateôs control of the media loosened, and number of the newspapers and 

television channels grew.
24

 In 1979 the intellectuals of the society in cooperation 

with the religious elite overthrew the shahôs power, and with the leadership of 

Rohollah Mostafavi Musavǭ Khomeini ayatollah formed the Islamic Republic.
25

 

Iranôs Supreme Leader, Khomeini ayatollah successively displaced his political 

rivals and the American influence. The constitution referring to the religious and 

moral values, the national security interests and the harms of libel, restricted the 

mass mediaôs liberty. The media gained a pedagogical role, became the 

propaganda tool of the Sh²ia Islamic interpretation of religion and culture. The 

media contents were under the influence of the Ministry of Culture and Islamic 

Guidance and the Supreme Council of the Cultural Revolution.
26

 

 

                                                
22 Kassim, Saleem: Twitter Revolution: How the Arab Spring Was Helped By Social Media. PolicyMic, 2012. 
23 Bhuiyan, Serajul I.: Social Media and Its Effectiveness in the Political Reform Movement in Egypt. Middle 

East Media Educator, 2011. 1 (1), p. 14-20. 
24 Michaelsen, Marcus: Iran: Media System. University of Erfurt, 2008. 
25 Ablaka, Gergely: Hol tart a Khomeini ajatollah §ltal meghirdetett iszl§m forradalom? K¿l-Vil§g, 2009. 7(1) 
26 OpenNet Initiative: Internet Filtering in Iran 2004-2005. 
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The internet in Iran was introduced in 1992. The political power extended 

immediately its influence to these platforms, and tried to influence one of the 

worldôs biggest Internet user community, the third biggest blogosphere 

worldwide. In parallel with the growing number of the active usersô, the Iranian 

politics introduced the worldôs most significant Internet censorship, the 

Smartfilter.
27

 The state-operated filtering system mainly blocks the non-Islamic, 

or sexual contents, and the Farsi language blogs.
28

 The system developed and 

attenuated continually, in the 2010s mainly focuses on the local sites. 

 

In total, we could say that the Iranian media system is under the political 

leadershipôs control and influence. Because of the filtering system and the media 

contentsô continuous monitoring, the freedom of expression and press canôt 

prevail. This censorship influences also the new media devices. Handling of the 

protests after the presidential elections in 2009 verifies the oppressive nature of 

the state. 

 

4.1. The Iranian new media after the presidential election in 2009  

 The re-election of Ahmadǭnezad made the impression of cheating in many 

Iranian citizens which ended up in mass street protests in June 2009. The new 

media devices became the eventsô main coordinators. The tweets and posts gave 

space to the alternative and critical voices posing challenges to the Iranian 

leadership. The mobilizing power of these platforms challenged the existence of 

the political regime, which answered to this threat with aggression and with 

limiting the Internet connection and the mobile phone systems.
29

 

 

The traditional international media platforms were slow to respond to the 

Iranian conflict, the new media became the main resource of information in 

Iranôs case. CNN talked about the new mediaôs victory over the traditional 

platforms, and the tweets used more and more the cnnfail hashtag.
30

 The big role 

of the new media devices during this conflict was also indirectly recognized by 

the U.S. when the American governmentôs agency monitored the social 

networksô impact on political events.
31

 Most of the protesters thought that with 

the social networks people can change easily the current regime. Besides the 

                                                
27 Kamalipour, Yahya (ed.): Media, power and politics in the digital age: the 2009 presidential election uprising 

in Iran. Rowman & Littlefield, Plymouth, 2010, p. 162. 
28 OpenNet Initiative: Internet Filtering in Iran 2004-2005. 
29Burns, Alex ; Eltham, Ben: Twitter Free Iran: An Evaluation of Twitterôs Role in Public Diplomacy and 
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in Iran. Rowman & Littlefield, Plymouth, 2010, p. 99 
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connecting role, these channels informed the international community. Thanks 

to the YouTube videos, tweets and posted pictures, everybody could follow the 

most significant moments of the conflict. 

 

Nevertheless, the social networkôs role was overrated in the conflict. 

People didnôt take into consideration the fact that state actors can also use the 

possibilities of the new media. Via Twitter and Facebook the regime could 

identify and punish some of the protesters.
32

 The aggressive reaction shows that 

the new media devices cannot cause political shift on their own. The platforms 

have big role in the mobilization of the citizens, but in itself have limited power. 

Putting next to each other the Egyptian and the Iranian example marks the new 

mediaôs different effects. In Egypt, the political shiftôs other conditions were 

presented, the regime change could start. Contrarily, in Iran the state influence 

was extended, the opposition parties and the protesters couldnôt reach a 

significant result. 

 

Hasan RuhaniΩǎ presidency, started in the summer of 2013 could cause a 

change in the Iranian stateôs media policy. The conservative, but also reformist 

politician has already started the nuclear d®tente and Iranôs reintegration to the 

international community.
33

 The new president uses the new media platforms, 

tends to improve the womenôs rights and the Iranian economy. There are signs 

of improvement, but the strong state influence and the primacy of religious 

views are still big part of the Islamic countryôs every-days. 

 

5.  Syria: war in the media platforms 

 

 After liberation from the French colonial mandate, the Syrian Arab 

Republic gained full independency in April 1946. The first years of the 

independent state were ruled by political instability and insecurity. After 

numerous coups dô®tats, in the March Revolution of 1963 the Baóat Party seized 

power. The still continuous putsches ended up in 1970 with the Corrective 

Revolution and the presidency of Hafiz al-Asad (1970-2000).
34

 Al-Asad during 

his 30 year long leadership, gave power to the óAlawite and Christian minority 

and started to eliminate his political opposition. The Syrian media system 

became the tool of the governmentôs interests. The Baath Party put the radio and 

television broadcasting system under state control. The government gained 

power to eliminate the publications which were dangerous to the national 

security. The media became the tool of Hafiz al-Asadôs cult of personality. 

Besides the anti-regime and anti-al-Asad contents, also questioning the 

                                                
32 Ibid. 
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legitimacy of the political system, the Baath Partyôs and the militaryôs power 

were taboo topics.
35

 Also the Internet connection was limited in the country. 

 

After Hafiz al-Asadôs death in 2000, his son, Bashshar became Syriaôs 

president. He continued his fatherôs measures, displaced the opposition but 

reduced the influence of the military. Bashsar al-Asad eased on the one-party 

system and widened the National Progressive Front. The new president 

reorganized the secret police services and started an economic shift. The media 

system also faced some positive changes. The d®tente of the Syrian media was 

interrupted by the Arab Spring, however the political reforms continued. The 

political sphere became more plural; numerous new political formations like the 

Syrian National Council appeared, however their existence isnôt legally 

recognized in the country.
36

 The Council was recognized the Syrian nationôs 

legitimate representative by the Friends of Syria Group in 2012. However their 

legitimacy has not been accepted by the Syrian society. In the anti-government 

fights and the coordination of the civil initiatives the Syrian Revolution General 

Commission (SRGC) and the National Coalition for Syrian Revolutionary and 

Opposition Forces played a key role.
37

 Nevertheless the numerous attempts, 

none of the oppositional initiatives were able to join the anti-regime forces to 

form a way of the political shift. The conflict between the government and the 

Free Syrian Army (FSA) continued till today. The guerrilla fighters gained 

control of many Syrian towns, the UN peace talks reached dead ends couple of 

times.
38

 At the end of November 2013, the government forces gained advanced 

positions, but the clashes are continuous. The international community wants to 

solve the situation in a peaceful way; and the Geneva II Middle East Peace 

Conferences started in 22th of January, 2014.  

 

After the start of the mass protests, the Syrian media regulation became 

stricter. The new media law became effective in September 2011. The law talks 

about press freedom, but it has also built numerous restrictions into the system, 

prioritizing the Syrian national aims. The National Council of Media has a 

significant role controlling the whole system; it has influence on the media 

freedom and the freedom of expression.
39

 The Syrian state-channel, the Suriya 

became the main supporter of the governmentôs reforms. The channels close to 

the government ad-DunyǕaand Ikhbariyya Suriyya also tried to give different 

edge to the importance of the events.
40

 From the main outer supporters sources 

we can highlight Russia Today, and the Iranian Press TV. 
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5.1. Syriaôs virtual war 

 The new media devices played a big role in the Syrian war. These 

platforms had a greater liberty than the traditional media. The new channels 

helped to disseminate the citizensô views, to create independent sources of news, 

to challenge the state media monopoly, to mobilize the Syrian people, and to 

strengthen the citizensô awareness.
41

 

 

The penetration of these new platforms grows significantly. The Facebook 

usersô number in 2012 was 1.4 million, and the social site every month reaches 

10 000 new person. The Twitter had around 8,600 registered users in 2012.
42

 

Despite the government restrictions, the YouTube videos also reach broad social 

strata. The 2011-started conflict, the fight of the government and opposition 

forces decentralized the Syrian media. Next to the government influenced 

traditional mediums, more and more critical sites, platforms were founded. The 

blogosphere, the social networking and the video-sharing sites became one of 

the main battlefields of the conflict. The anti-government forcesô brutal acts in 

many cases helped the government to show the immorality of the opposition. 

Thatôs the reason why they permited a relatively liberated media platform with 

lots of alternative voices. However, the Syrian government like the Iranian 

regime bought Western internet filtering software at the end of 2011.
43

 Thatôs 

why the protesters, learning from the 2009 Iranian example, informed each other 

via social sites just at the last moment, using false user accounts. 

 

The al-Assad government fought successively against the social portals 

alternative initiatives; it changed also the media and the cyberspace to 

battlefield. The falsified home-made videos overwhelmed the new media 

platforms, whichôs quality and reality were highly questionable. The anti-

government forces tried to show the moments of the aggression, while the 

government highlighted the pro-government protests and the terrorist actsô 

dangers. Both parties aimed the quantity effacement, they tried to suppress each 

other with the video flow. Overall, we can say that the governmentôs tactic 

against the critical voicesô new communication platform was successful. 

 

Other great example of the Syrian ñcyber warò was the foundation of the 

Syrian Electronic Army (SEA) in 2011. The Syrian Electronic Soldiers were a 

group of computer hackers who wanted to support al-Asadôs regime by hacking 

important anti-government and Western sites. The SEA leaked several secret 

documents, files and emails of the ñenemies of Syriaò. They attacked the sites of 

Harvard University, Al Arabiyya, Ministry of Transport of Israel, Turkish 
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Ministry of Information and Human Rightôs Watch. The group also targeted the 

Twitter account of Al Jazeera, France24 and AP, the Facebook page of Sky 

News Arabia, and the US Marine Corps.
44

 The SEA denied the direct link with 

the Syrian president, they said that ñtheir goal is an initiative of protecting the 

homeland and supporting the reforms of the president, who is the right option 

for the aspirations of the youth.ò
45

 

 

Neither have we seen the end of the civil war nor the winner of Syriaôs 

virtual war. The clashes continued and the outcome of the conflict cannot be 

predicted yet. 

 

6.  Conclusion 
 

 In the 21
th
 century the new media can gain more and more important role. 

The huge penetration of the social networks has a significant effect on the 

societyôs mobilization. Besides this, the information flow widened also, 

informing the international community became easier and faster. With the social 

siteôs pictures and short stories, and the YouTubeôs videos, the world can follow 

better the domestic events, the state-influenced Middle Eastern traditional 

mediums are challenged. 

 

In the Middle Eastern media systems the mediums were influenced and 

controlled for decades by authoritarian regimes. The state-owned platforms 

faced the new mediaôs critical voices during the democratic shifts. In these 

countries, only in rare cases appeared the new media device before the political 

change. Thatôs the reason why these channels played a key role in the events of 

the Arab Spring and the mass protests. Despite this fact, the devices werenôt the 

main causes of the democratic change, they just straightened and widened the 

plurality of the views. 

 

We could highlight similarities in the examined countries, but their 

political changes were influenced by different elements. In Turkey, the closeness 

of Europe and the European Union membership was the main driving force. 

Despite the Western aspirations, the Turkish stateôs influence is remarkable in 

the local media system. The system claims to meet the Western standards of the 

freedom of press, but in reality, it has still significant controlling and monitoring 

authority. In Egypt, the new mediums showed their influencing power during the 

Arab Spring. The events of the spring 2011 proved the effect of the social 

networks and video-sharing portals in helping the democratic political change. 

Contrarily the Egyptian positive example, Iranôs case showed the restraint of 
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these new channels. The Islamic republicôs new media failed to help in 2009 

when people questioned the legitimacy of the presidential electionôs result and 

went to the streets to claim changes in the political system. The mobilized 

citizens were punished and silenced by the political leadershipôs aggression. 

Syriaôs example shows a different result. The government and pro-government 

parties controlled and monitored successively the Internet during the conflict. 

With the foundation of the Syrian Electronic Army ï after the Pazdaranôs cyber-

related behavior of Iran ï the Middle Eastôs biggest electronic army was born, 

and the Syrian new media became a virtual battlefield. 

 

The new media devicesô influence on the democratization process became a 

hot topic after the Arab Spring, people attributed big power to them. Despite the 

naive and idealistic articles, we need to highlight the limitations of these 

platforms. The Turkish and the Iranian example showed that the 21th centuryôs 

most popular channels canôt guarantee on their own democracy. Social networks 

are really influent elements in the societyôs mobilization, but they canôt 

constitute the stabile foundation of the new political system. The evolving 

Egyptian events supported this statement; the army interrupted the Islamist 

Mursǭôs presidency. The different Middle Eastern examples showed how the 

new media devicesô effect can alter in the diverse political events, ambiances 

and conditions. 
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The modern space technology, SRTM5 is a global digital elevation 

model which is used by many countries and is independent by their geodetic 

institutes, methods and projection systems. The boundaries of radar 

technology have to be considered of course: elevation data may contain 

buildings, trees, dams, etc. In mountain areas this is typically less 

bothersome, but in areas with small elevation difference the correction of 

these effects might be necessary ð depending on the goal of application. 

There are other errors however which are more frequent in high areas with 

rapid elevation changes, for example lack of data due to radar shadow, which 

was corrected using different interpolation methods. 

The database is open and free to access; therefore itõs an excellent 

and cheap option for defense applications requiring elevation data. 

This database can be used by Magellan GPS receivers, which are today 

in use by the Hungarian Military and Hungarian peacekeepers in various 

missions. 

Keywords: DEM, DSM, RADAR, SRTM, GPS, interpolation, map, remote 

sensing, elevation 

 

 

Making elevation models 

 

 Throughout the Mars and Venus missions, one of the main tasks of space 

probes was mapping the elevation of the planets, obtained through radar 

technology ï although our most precise DEM about Mars is made by a laser 
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altimeter, the MOLA. Throughout the measurement the space probe, with a 

well-known location, in a certain moment blips towards the surface of the planet 

that is situated right under the space probe. The elevation of the surface can be 

obtained from the time difference of the reflected signal. Radar technology in 

Hungary in space research was first used to measure the distance between the 

Moon and the Earth, which team was led by Zolt§n Bay in 1946 ï who was just 

a month late to do so, after the American John H. DeWitt Jr. With this 

technology the digital elevation models of Mars and Venus were obtained 

relatively soon. This was a database having a fixed resolution and comprising 

data that return the elevation of the surface. 

 

 While the relief of the Earth is well-known, a unifying model depicting 

the surface of the Earth or a big part of it (DEM) was not available for a long 

time. Developing DEM-s was the task of national geodetic or topographic 

institutes. In Hungary, the first institute that made a model was the ñPosta 

K²s®rleti Int®zetò, than the ñHonv®d T®rk®p®szeti Int®zetò and the F¥MI 

developed models with an improved resolution. These, however, only comprised 

the territory of Hungary and its surroundings. Obtaining a DEM that overlapped 

political barriers was difficult as different countries had different accuracy and 

made DEMs in a different way. Moreover making DEMs is labor-intensive, thus 

the price of these data is relatively high. 

 

 In 1999, the USA developed the GLOBE (Global Land One-kilometer 

Base Elevation model), an elevation model that covers all the dry lands of the 

Earth having a 30-arc-second grid (1-kilometer grid on a nominal scale). The 

GLOBE intends to unify the existing database, but as the available data was 

obtained with different methods, the unification could not be perfect. However, 

it was very popular as it was free of charge and available online. It was built in 

different PC applications (like the Flight Simulator) and it was the basis of many 

world-map databases for GPS-s. 

 

 Today SRTM is ï without doubt ï the most popular DEM in use. It is not 

only free, but has relatively high accuracy compared to other public elevation 

sources ï like ASTER GDEM (VIMAL ET AL . 2012). Today, probably its most 

used application is connected to Google Earth, where the source of the elevation 

data is mostly the SRTM database (WINKLER ET AL 2006). However there are 

many other applications of it ranging from karst geomorphology (TELBISZ 2011) 
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through volcanology (Kar§tson et al. 2010) to hydrology (ROSETTI AND 

VALERIANO 2006). 

  

Elevation data from the Space  
 

 
Figure 1. 

The SRTM system flew on board of the Endeavour Space Shuttle during an 11 day mission in 

February 2000. On the right you can see the 60 meter long support of the radar. 

 

 The NASA (National Aeronautic and Space Administration) released the 

SRTM (Shuttle Radar Topography Mission) program in 1996, the purpose of 

which was to generate the most complete high-resolution digital topographic 

database of Earth, comprising 80% of the planet. The Endeavour was launched 

on the 11
th
 February 2000, on board with the equipment necessary for the 

measurement (Figure 1.). The whole survey campaign lasted 11 days. The space 

measurements were completed and supported by extent surface GPS-

measurements as well as placing many (around 70 thousands) artificial radar 

reflectors at pre-set positions, to provide geo-reference (RABUS ET AL. 2003). 

The data processing took 18 months, led by the NIMA (National Imagery and 

Mapping Agency) of the US Ministry of Defense. According to the agreement 

between the NASA and the NIMA, with the permission of the NASA, the 

dataset is archived and published by the USGS (United States Geological 

Survey). The data processing and accuracy refinement was started in the middle 

of 2004, which hasnôt been finished yet. 

 

 The measurement was based radar interferometry, the study of 

interference patterns created by combining two sets of radar signals. The 
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interference is created by two antennas that were placed 60 meters apart. The 

main antenna was situated on the shuttle, while the outboard antenna was 

deployed at the end of the 60 meter retractable mast during data collection. As 

the Space Shuttle Endeavour was launched at an orbit inclination of 57 degrees, 

this orbit permitted data collection between latitudes of 60Á north and 56Á south, 

thus the database does not comprise Finland and the Polar Regions (FARR AND 

KOBRICK 2000). 

 

 In the frame of the project, the digital elevation model of the mapped area 

was completed in two different resolutions: the pixel size of the better version is 

one arc second (available publicly only for the territory of the United States), 

while the general version has the pixel size of 3 arc seconds (cca. 90-100 meters 

is mid-latitudes). Thus, such a public database was created, whose existence and 

use should be known for any specialists, working with geo-information 

technology. The resulted 3-arcdegree resolution data are available for everybody 

on the Internet. The latitude-longitude grid follows the parallels and meridians; 

the horizontal datum is the WGS84. The elevations are interpreted above the 

level of the EGM96 global geoid model. The detailed data are ordered by 

continents and the 1 arc-second resolution data can be found in sub-directories. 

While using the dataset, we shall keep in mind that it was constructed with radar 

technology. We have uncertain signals from water surfaces (because of the 

unavoidable waves), so at the seas, lakes and rivers, false data were collected. 

Majority of them was filtered out during the data processing, and these pixels 

got NULL cell values in the first version. Similar NULL value has been 

arranged for many mountainous pixels, mainly in deep valleys, which were in 

radar shadow, according to the survey geometry, and we donôt have radar 

backscatter signal from. This kind of data absence is more frequent in the high 

mountains. However in the most recent data version (SRTM 2.1), these voids 

were filled using spline interpolation and a 3x3 pixel median filter was applied 

to sort out the noise-like data errors (GROHMAN ET AL. 2006; REUTER ET AL. 

2007).  

 

 In case of areas with extremely high number of NoData values, one might 

consider using variograms (KOVĆCS ET AL. 2011 AND KOVĆCS ET AL. 2012) and 

applying these for kriging interpolation to calculate the missing values (BATA ET 

AL . 2012). Another solution to the problem at hand could be spatial forecasting 

using the trendsurface (MOLNĆR ET AL. 2010). However that is the easiest way if 
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the missing data are completed from other, lower resolution models (e.g. 

GTOPO 30). The 5.6 centimeter wavelength radio signals are not penetrating the 

dense or even the medium foliage and, of course, scattered back from the solid 

roofs or walls of the buildings. Thus, the elevation values of the model represent 

the geoid height of the layer that is the reflector for the 5.6 centimeter 

wavelength electromagnetic signal. In the regions of cities or forests, the effect 

of the buildings and the trees is in our data ï thus sometimes we have a digital 

surface model rather than a digital elevation model. 

 

 The data are still undergoing many accuracy assessments (RODRĉGUEZ ET 

AL . 2006; BAUGH ET AL. 2013; AO ET AL. 2013) even using Hungarian sample 

areas (SZABč AND SZABč 2010). Many different, sometimes not DEM-related 

methods can be used for this task. 

 

 
Figure 2. 

The digital elevation model of Chad 
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Since this database is global, its extent and accuracy are not altered by artificial 

boundaries. The DEM showing Chad is to demonstrate this (Figure 2.). 

Respectively many different secondary data can be derived using the SRTM ï 

even for national defense reasons. On Figure 3. we can see a radar-shadow map, 

centered the Hungarian 3D NATO Radar on Tubes.  

 
Figure 3 

Radar-shadow map of the Tubes 3D NATO Radar 

 

Derived from this map we can gain additional, secondary maps showing other 

defense-related data. For example, on Figure 4., a map of minimum value above 

ground level (AGL) raster was calculated. It shows on each previously non-

visible cell the minimum value where it would be visible on (in relative height 

values above the physical surface) ï which is basically the lower boundary of 

the radar on each cell: objects below this elevation value are invisible for the 
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radar, while the ones above it would appear on the screen. Adding together the 

values of this raster and the original surface would show the maximum flight 

height in values above medium sea level. 

 
Figure 4 

Minimum value above ground level (AGL) ï the minimum flight value of an airplane visible 

for the radar 

 

The SRTM elevation model applied in GPSes 

 

 Elevation models can be applied in GPS technology in two different ways. 

First, the data measured by GPS (Figure 5.) can be compared to the SRTM data 

and analyses can be carried out using the elevation data from different sources. 

While this is a GIS project, more and more GPS softwares can overlay the two 

databases at the same time (eg. OziExplorer). The other GPS application is that 



33 

 

SRTM elevation data can be built into maps made for GPSes, thus the elevation 

data can be used any time in a form of a contour map on the GPS. Usually the 

Hungarian peacekeepers are doing this in various missions, for example in 

Western Sahara (BESENYŕ 2013) 

 
Figure 5. 

The view of the mountains made from SRTM elevation models and Landsat TM space image 

(The yellow line shows a GPS track) 

 

The relief is included into maps made for Magellan GPSes, especially tourist 

maps. The elevation data can be coded for GPS receiver in two ways: 

1. In the form of a digital model coded into the map; 

2. In the form of digitalized contours. 

 
Figure 6. 

The 20 meter intervals generated by the GPS on the screen of a MobileMapper 

 

 The second solution is much easier for the map maker, but the database 

that has to be stored is much more extended than in the case of the first one. In 
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the first case, the elevation is given in the form of a grid and the GPS finds the 

grid that fits the zoom chosen by the user. As the elevation is well-known in 

each point of the area, the eventual changes in the relief can be predicted by the 

GPS. This is especially important when one plans a track, as the shortest way is 

not always the fastest way. One possible application for that can be built in a 

bicycle navigation system, where together with other factors (e.g. road rank) the 

elevation-difference in the planned path is extremely important regarding the 

travel time (PRETZ 2012). 

  

 The base-interval and details of the relief of the contour map showed by 

the GPS depends on the zoom chosen by the user at a certain time. However, it 

is important to note that the horizontal cell size of the SRTM elevation grid is of 

90 meters, thus the map would not always show the actual relief if the user 

zooms in too much. It is possible to upload maps made by users to the memory 

of Magellan GPSes.  

 

 Figure 6. is showing the contour map generated by the GPS, based on the 

SRTM elevation model uploaded to the device. If the device, or the contour map 

generated by the MobileMapper, it can be created with the help of the contour-

map vectorized from topographic maps (Figure 7.). 

 
Figure 7. 

On the screen of the MobileMapper Office the background is the contour map of the central 

part of the Bºrzsºny Mountains. The intervals are of 10 meters. They are generated from the 

SRTM elevation model by an external software. 

 


