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EVALUATIONS, ANALYSES, STUDIES

BALINT SOMKUTI, P hD

IRREGULAR WARFARE OF THE NEAR FUTURE

Resume

In the new millenig cumulated effects of thelarger environment of
warfare have brought significant changes to the way armed conflicts are
resolved. In a number of countriesthorough studies have been arried out to
analyze and evaluate the effects of these changes, especially those related to
irregular warfare, which has posed serious challanges to regular armiesd
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, duaise technologies, worrying
demographic patterns, and resource scarci
interdependency cast a new kind of stdow on the near future, a part of
which can already be seen in the new kind of intigtate, and transnational
conflicts as shown in the study.

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

Introduction

As a cumulative eéfct 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, tregnificance of nofconventional solutions
and means has been growing steadily, yet at the samgerégéar armies and
weapons of mass destruction have also retained their importance. So far the
scientific community has been unable to come up with aiggedefinition 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 fiasymmetryo haeventheugho me t
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any good military leader strives to achieve asymmetry, of course to his own
advantage, and not to fight on even tefnis.my opinion this new (or much
rather rediscovered) wisdons 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 warhwtharacterize most centuries

of human history.

According to the Global Trends 2030, published by the National
Intelligence Council of the USA, we face such a pefidthe authors of the
above study have indentified a number of megatrends, which arg oahape
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 powugr stricken countries alongside urbanization and
overcrowded cities in the third world, increase in migration, and finally food,
water, and energy scarcily.

Theoretical debates of recent years

In the middle of the past decade, when Operations Iraegdem and
Enduring Freedom were at their heigtite likelihood of a conventional, high
i ntensity war | ooked sl i m. Il n 2006
common field manual on counterinsurgency was published after-yed&0
hiatug' sparking a debatehich has split the military theorists into two opposing
sides. The so called COiMas have strongly opposed the notion that future
warfare will consist of stability and peace support operafidnstheir opinion
netwar, or the precision weapdnven @erations with higkiech sensors and
weaponry will play a dominant role, no matter the type of war. This
phenomenorc a | tecendndi ¢ i z aCblin &nG@Gray Ihas even changed the
approach to military history, since military technology came to be seen as a ke
driver in the development of military theohCOIN-istas on the other hand have

! 6Consequently, the art of using troops is this: Wheento the enemy’s one, surround him; When five times his
strength, attack hi m; I f double his strength, divide
New York, 1963.

2 Global Trends 203((ttp://qt2030.co/ accessed February 3, 2013.

% Global trends 2030, p. IL.

* FM3-24/MCWP3335

® Colloquially known as Military Operations Other Than War (MOOTW)

® Colin S. Gray: Another Bloody Century, London, 2005, p. 153 and pp3334
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argued that future war will be like the insurgencies in Iraq or Afghanistan
calling it T vehemently yet somewhat imprecisely asymmetrical. The
supporters of counterinsungey 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, Higintensity 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 withually 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
phil osophersodé stone.

The high costs of regular warfare,
conflicts, and the restraining effects of international organizations all contribute
to the fact that an international, indusbrgsed high intensity militg conflict is
highly unlikely. Spreading of dualse (militarycivilian) 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
weapms there is no need for costly, and easily recognizable regular armed
forces’ On the other hand, just the above mentioned Rus3é@orgian war has
shown that short, intensive high intensity armed conflicts can and probably will
take place on the periphes, although they will not become everyday
occurrences unless extreme changes significantly alter the international
environment

Irregular warfare of the 21st century

Future irregular conflicts will be most likely fought within the borders of
states, btween certain groups of the population. Rupert Smith calls this

" Global trends p. V.

8 For exanple 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 @adngexpected 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 dwar a’ iA® thegadtraction bfehe patiom sthte . 0O
weakens either through a deliberate political process or due to the activities of
religious extremists, secondaentities 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 thé&th 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, khsing
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 t he originally Ger man noti on of
unique cultue and community are the foundations of countries. In francophone
areas the i1 dea of O6state nationd6 i s w

of their national origin, ethnicity, or religion form a nation because of the
common language. Since both 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 t o cl ailhaakove enenpoaen pirest®can a | |
by repeated anytime, since they had no specific reason.

Having read this far, the reader may reasonably ask why on Earth is a
basically militaryrelated article is concerned so much with ideology? For the
same reason why dtin van Creveld, the Israeli theorist wrote a whole book
about this issue. Ifransformation of Warpublished (surprisingly) as early as
1991, he asked and answered who will be fighting is fighting in the post Cold
War era, and why’ Although contraryéa van Crevel dés predi
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 eatignal warfare,
according to Max Boottheir adversaries will more and more turn to irregular
means-' Especially when one considers that this type of warfare has proven to
be effective in resisting even superpowers.

° Smith, Rupert: The Utility of Force: The Art of War in the Modern World. London: Penguin Books, 2006.
19 Martin Van Creveld: The transformation of war, The Free Press, New York, 1991
1 Max Boot: The Evolution of Irregular War, Foreign Affairs, March/April 2013, pp995
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The second decidedly new aspectutlife warfare will be the blurring of
previously clear and precisely defined dividing lines, be they dual ugs@eoff
shelf technologies, or new type of combatants. As the cost of conventional
weaponry reaches an all time high, and as popular unrestsh@akerm of an
insurgency, military tasks also undergo significant changes.

With the appearance of new types of combatants the previousty self
explanatory sides become misty, and blurry. As violent-state belligerents
become stronger, mwpolar conficts emerge, in which other nestate 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 considerationTelling example for sategic spoilerss 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 thosestaien
bdligerents 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.’ terrorist organizations, violent ethnic minorities, religious groups or a
combination of tk 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 grougsasl | ed a Ahybrid ch
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 capabilifiés.

Due to these dnges 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 2080% of the global
population will live in cities**

Ever since the ninted 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 atapmews
channels and the internet clashes can bedoeased live without any sort of

125ych as the purportedly satantist Salva Maratrucha 1313M
13 Frank Hoffmann: Conflictri 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 aeti@at a digital camera

or a smartphone will be there to record everything.

Of course these effects do not | e a
unchanged. Wheeled APCs such as Stryker or-BUReplace tracked heavily
armored altterrain capable figimg vehicles; subsonic jet fight®wombers 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 PS€nd® 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 ty Operation Enduring Freedom in Afghanistan 2001. Special Forces,
inserted secretly into the operational area, will support insurgents with target
acquisition and training taskélsi ng t he western ,h glower s
opposing heavy equipment witle 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 Desperate, hopess, or simply thrilseeking 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 reqthee 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 pohdegary patrols
had to be organized to calm the populafidn.

One prototype of a fute 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 theedanese parliament, it operates

®Londoni hitd/hvg.hudigag/20110810 guardian_london_lazongasessed 2Bebruary, 2013.
18 ltaly begins military effort to quell criméttp://www.nytimes.com/2008/08/05/world/europe/05italy.html|?
r=0, downloade®013.12.12
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kindergartens and social institutions. With significant Iranian supbezbollah

has even crafted traditional military capabilities, with surprisingly highly trained
light infantry forces. These decentralized small unitghwtheir modern
equipment and well planned defensive fortifications in the denselyupuaireas

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 Israedinihnd

air firepower, they have proved to be more than just a nuisance, even damaging
an Israeli warship in the struggle.

Summary

It can be said with confidence that the -adg irregular warfare has
adapted to the new millenium, and will be employedthm struggle to promote
interests. Since the modern environment is not favordédmeconventional
military conflicts, not only emerging violent nestate actors, but the primary
players of the international community have and will enjoy the possibilities
created by irregular warfare. On top ibfll, 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 renaissancef irregular warfare.
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ESZTER H A J D ©UB International Relations MA MSc. student

THE NEW MEDIA DEVICES IN THE MIDDLE EAST

AWe use Facebook to schedu
Twitter to coordinat e, and You
/lunknown Egyptian activist/

Abstract:

In the 2010s, the social networkng 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 0 Facetheolule inpacdof Twi t t e
YouTube videos. The traditional media platforms are overshadowed by the new
channels. Besidst hi s effect, these platforms al so
leadership monopoly and legitimacy. The new media gives new possibilities t
the opposition parties; it reaches out to large segments of the society. The
alternative voices question the longtanding political regimes, give new
framework to the politics and political events. The question may arise about the
omnipotence of Facebok 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 he Mi ddl e Eastern c
political shifts towardsthe new media devices. The Turkish, Egyptian, Iranian and

Syrianexamples how t he issueds different aspects
of these platforms are not identical. The diverse circumstanceshe political

systems, the governmentds reactions, t he
ot her factors influence the devicesd rol e

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 changéso the
globalization influenced the mass media. In thé' 2&ntury thanks to the
continuous technological development and the decreased role of hationa
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 wek. Thanks to the global and regional 24/7 news proviadezs
can follow the events in a live stream. This situation with Facebook, Twitter and

12



YouTube changed a little. With these devices the audience can also be an active
participant of the informatioddw, 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 statened or statenfluenced. At the
end of the 28 century several local initiations tried to decrease the stability of
the state media system. The most important ones are theldaskd allazeera
and the Dubabased alArabiyya. These channels filled the vacuum, but g8sle
than a decaddost 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 6Arab Springo.

In the region nearly 30.2 million people are presentedarsttial 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 ofi Saud
Twitter users increased 240 percentatreaddition, thanks to the penetratioh o
smart phones more and more people use the possibilities of the new media
devices

Percentage of Individuals using the Internet
2000 | 2000 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 210 | 2011 | 2002

064 084 272 404 119 1275 1366 1603 1801 2569 3142 39,83 4407

093 148 463 693 749 8100 876 947 1024 107 14700 21,000 26,00

018 035 209 340 432 565 783 1L50] 1400 1730 20,70 2250 24,30

37| 519 1138 1233 1458 1546] 1824] 2863| 3437 36400 3982 4307 4513

682 3348 5648 64820 6561 7000 6882 75,09 7839 8356 85000 86,84 87,02

43,08 49,08 5879 6L70| 6476 6797 6893 75000 74000 71,000 74000 7786 8103

1.figure:
Percentage of individuals (per 100 individuals) using the Internet in the researched Middle
Eastern countries and in the U.S., BK.

YInternational Quality & Productivity Centre http://www.socialbakers.com/blogit@estingdigital-
marketingtrendsin-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:

Amapfromle bruary 2012 which shows the MENA an
Facebook usage data.

2. Turkey: between Europe and Asia

The link between Turkey and Europe wagsent throughout the history,
the stateds geographical | otheanixiu@ of b et w
the different continentsd traditions,
the elements of capitalist economy, European ideologies like nationalism,
liberalism and the secularisihAf t er t he TP @ukeyystayed S~ v

togethertha ks t o the mobilizing policy of
Turkish National Movement s war "of I n
October 1923t he Tur ki sh Republic was foundeq
president . Dur i roglding brat e as gk e e at b al
contained the interpretation of the Western values like secularism, nationalism,

republicani s m, etati sm, populism and

death the instability and the strong military influence paythe main role in the

Turkish politics. Stability returned in 2002 with the election of Recep Tayyip
Erdojan and the Justice and Devel opmen
centerright political position till today is associated with religious
permssiveness, expcefed economicdevelopment, liberal market policy, the

need of the European Union membership and the growing interest in the Asian
markets’ These are the reasons with whisle can explain the duality of the

Turkish media system, informatn pol i cy and the gover
with the new media devices.

3 Discover Digital Arabia http://www.ddarabia.com/infograph/facebimethe-middle-eastandnorth-africa-at
the-endof-2012/

“Z ¢ r ¢ h e r Turkéy:rAiMibderd Historyl. B. Tauris, 2004, Londehew York, p. 2.

® The peace treaty which was signed off AQgust 1920 territorially carved up the Ottoman Empire. The
Tur ki sh National Mo v e nreeatdd indightthdor the Kuekiataimdepandente amdithe s u ¢
former territory of the state.

€Z ¢ r ¢ h e r Turkdy:rAiMibderd Histonyl. B. Tauris, 2004, Londeew York, p. 152154,
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Throughout Tur keyds history, the T
stateoperated radio and television platforms and some private mediums. These
pl atf or ms ar saf éen®rstip, bue the 1983 Ipress @w indicates
remarkable restrictions. The newest press law frdiivirch 2011 indicated
important changes in the Turkish media system. The fresh regulatory system of
the No. 6112 |l aw wanted t oirerhents!Bunii t h t |
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 andlvpnson sentence.

Thanks to the European Union adhesion need, the state softened the
censorship and the stateds influence
number of alternative voices is increased, the minority journalism gained more
possibilities® Nevertheless, th&urkish 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 tnh e  A-telatéd Japi&s. Besides the Internet
law, also the antiterrorism law and the penalecbohit indirectly the freedom of
expression.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 #illion country 45 percentage, 36ilhon
people had Internet connectibhin the Turkish state more than 32 million
people used daily the social network; and the rate is still groWikdgter
Facebook, YouTube is also really popular among the Turkish users. It generated
15.4 million individual attendances and 6.9 million video viewth@arallel to
these platforms, the Turkish people also discovered Twitter. According to
comScor eobs survey from" bRy@est 1Twitterslsarr k e y
community in the world?

Despite the expansion dig social networks and the 2 yeago banned,
but now newly legal usage of YouTube, the Turkish media system still suffers
from the control and pressure of the sté&ie: example, during the spring protest
against the Er do]j,thestate put gressumaemthe prowider2 0 1 3

Y ¢ ¢ e |l ,Insigha Ihta Turkish Broadcasting Sector And The New Media OSCE & Albany Associates,
2012, Istanbul

8 Ibid.

° Elmas, EsraKurban, Dilek:Media policies and regulatory practices in a selected set of European countries,
the EU and the Council of Europe: The case of Tuldegiadem, 2010

19 |Internet World Stathttp://www.internetworldstats.com/stats4.htm#europe

1 Social Bakerttp://www.socialbakers.com/facebostatisticsfurkey

12 New Media Trend Watchttp://www.newmediatrendwatch.com/markétscountry/10europe/8turkey

13 comScorénttp://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 tlhyessips never became

real. The protesters organized themselves via the social networks, they posted
there non stateontrolled information about the events, and asked for the
international communitiefr support. They also made online newspapers which

sta ed the real happenings and the polic

Tur keyo6s new media environment IS [
admission need, the requirements of liberalization; and by the significant
controlling mechanisms. The historically continuoustestaontrol is also
presented in new platforms. We can mention the example of YouDueeto
istanttAt at ¢ r k,the statetb@anned the site for months.

3. Egypt: the positive example

After the revolution in 1952presidentGamal Abd d-Nasir (195470)
moderni sed Egypt 6s ¢he neamnhe Ammuhity.pThee s s e
autocratic regi meos mai n support was
socialization zeahe also put the media under state control. The media channels
became tools of propagandae propaganda channels of the socialist regime.

After the SixDay War in 1967Abd alNasio s syst em weakened,
Anwar asSUd Ut -81) becant the president of the country. The new
president turned away from the Soviet Union, and tried ta daetter
relationships with the Western countries. In 19£8ypt signed a peace treaty

with Israel, which caused the Arab world's disapprobatidaS#datmade the
Egyptian medi a system mor e open, S O
disappeared. Neverthetes the mediums stil] stayed
Supreme Press Cuncilés influence.

Muhammad Hsn Mubarak (19812 0 1 1) | ear nt from hi
faul ts, he | iquidated his political |
political life. Egyptbecame one of the main alliefthe 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 journalistBhe media was still mainly state

owned or statéenfluenced. During the Muak-government, the tension
between the political leadership and the Muslim Brotherhood deepened. The
government referring to the radical Islam threatg ai n st t he con:
Western norms, restricted the media contéhts.

14 Amin, Hussén: Report on the State of the Media in Egyfite Arab Center for the Development of the Rule
of Law and Integrity
®Csicsman&EgyLpsom: rRzMumEd alber al i z §.dGrotiup, 201®s del i ber a
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In the spring of 2011huge wave of protests scavenged through the
region, and the soalled Arab Spring started to reach nearly all the Middle
Eastern states. Malak left his power, and the army took over tentrol in
February 2011° At the election in November 2011, the fundamental Muslim
Brotherhood gained a huge success, then the new president of the republic,
Muhammad Murswas elected’ The pol i tical shift wasr
afraid of the fundamet al i sm i ntervened, and remov
3" July 2013®®* The army announced new roadmap
future® The state maintained its power, th
Mansur, but the main political figure canbea s i der ed G-€atahr a l 0
a-Sisi.

S31LEgypt 6s new media and the Arab Spr

From the 74 million Egyptian population more than 18 million people
have Internet connection, and the Internet is significantly growing. In,26&1
Facebook usrasedwith 4 milidneitr gave 25 % of the Arabic
wordds users. The active wuseros numbe
2013%° The statistics talk about 200 active Twitter user. Nevertheless, the
usage of the new online platforms is still limitecimly in the countryside, and
in the less developeateas.

The Egyptian new media had a great role during the Arab Spring, the
effect of these new platforms showed during the protests atigeimolitical
shift. The social networks and the video portdésyed 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 @@l1
MubU r -segime 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 medievices?!

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 Dowrl1 Febriary 2011. http://www.spiegel.de/international/world/mubasteps
downregyptianpresiderdeavesoffice-handspowerto-military-a-745080.html

Y WRITENET: Islamic Fundamentalism in the Middle East and Southwest Aaiiary 2011

18 The GuardianMohamed Masi ousted in Egyjit second revolution in two yearsJuly 2013.
http://www.theguardian.com/world/2013/jul/03/mohammadrsiegyptseconerevolution

19 Al Jazeea: President Morsi overthronw in Egypt July 2013.
http://www.aljazeera.com/news/middleeast/2013/07/20137319828176718.html

20 social Baker$ittp://www.socialbakers.com/facebestatistics/egypt

2 Social Capital BlogTwitter, Facebook and YouTubeole in Arab Spring26 January 2011.
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we r e n 6 in caude ef thmpolitical shift. Despite this fact, the news portals
started to speak about Facebook and Twitter Revolution. At this point, | need to

hi ghlight that the historical rewol uti
would be wrong and msleading to say that the amggime 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 regfthe

On the whole, we can say that the new media platforms helped the start of
the democratical shift and contributezlthe departure dflu s M@barak from
presidency. We also need to highlight the fact that Facebook, Twitter and
YouTube just helped the mobilization o
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
followed protest in 2009 is a great example. The Egyptian events highlighted the
possibilities of the nenme di a devi ces, but l rands

rather different aspects.
4. Iran: the negative example

In the history of ranMbammad Rea Pahlavd s depart ur e, t
Revolution, and the foundation of thelamic Republic meant a big political
shift in 1979. The Westerallied shah modernized the state, but saved the power
for his sycophants and formhean autocratic system. RePahhvi focused on a
secular regime, and put the religion out of the political life. During this era the
st at e 0 sof tkeomedia lmdsened, and number of the newspapers and
television channels grefii.in 1979 the intellectuals of the society in cooperation
with the religious elite overthrew thi
Rohollah Mostdavi Mus a Khpmeiniayatollah formed the Islamic Repubfit.
Il rands SupKhememiayatellahdsaccessively displaced his political
rivals and the American influence. The constitution referring to the religious and
moral values, the national security irgsts and the harms of libel, restricted the
mas s medi ads | i berty. The medi a gain
propaganda tool of the 8 Islamic interpretation ofeligion and culture. The
media contents were under the influence of the Ministry Wifu@e and Islamic
Guidance and the Supreme Council of the Cultural Revoldtion.

2 Kassim, Saleenifwitter Revolution: How the Arab Spring Was HelBsdSocial MediaPolicyMic, 2012.
% Bhuiyan, Serajul I.Social Media and Its Effectiveness in the Political Reform Movement in.Bdigutle
East Media Educator, 2011. 1 (1), p-2@
% Michaelsen, Marcudran: Media SystemUniversity of Erfurt, 2008.
 Ablaka, GergelyHo | tart a Khomeini ajatol | akhe-V8Ilt8ayl, m@eOPMWI. r d7gt
% OpenNet Initiativeinternet Filtering in Iran20042005.
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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
worl doés brmegy gsers acommunityt ¢he third biggest blogosphere
wor |l dwi de. Il n parall el with the growir
politics I ntroduced t he worl doés mo s t
Smartfilter?” The stateoperated filtering systemmainly blocks the nosslamic,
or sexual contents, and the Farsi langublpgs®® 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
| eader shi péos control and influence. Be
contentconti nuous monitoring, the freedo
prevail. This censorship influences also the new media devices. Handling of the
protests after thpresidential elections in 2009 verifies the oppressive nature of
the state.

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

The reelection of Aima d gadmade the impression of cheating in many
Iranian citizens which ended up in mass street protests in June 2009. The new
medi a devices became the eventsodé main
space to the alternative and critical voices ppsthallenges 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 sysféms.

The taditional international media platforms were slow to respond to the
Iranian conflict, the new media became the main resource of information in
l rands case. CNN talked about t he ne\
platforms, and the tweets used mord amore the cnnfail hashtdgThe big role
of the new media devices during this conflict was also indirectly recognized by
t he u. S. when t he Ameri can gover nmen
net wo r k sod politicalpeseats’ Most of the protesters thght 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 mfestial election uprising
in Iran. Rowman & Littlefield, Plymouth, 2010, p. 162.

2 OpenNet Initiativeinternet Filtering in Iran20042005.

Burns, Alex; Eltham, Ben:Twitter Free Iran: An Evaluation of Twitté&r Role in Public Diplomacy and
InformationOperations in Irais 2009 Election Crisidn Papandrea, FrancArmstrong, Mark (ed.)Record of
the Communications Policy & Research Forum 2098twork Insight Institute, 2009, Sydney

30 Kamalipour, Yahya (ed.Media, power and politics in the digitabe: the 2009 presidential election uprising
in Iran. Rowman & Littlefield, Plymouth, 2010, p. 99

*Burns, Alex; Eltham, Ben:Twitter Free Iran: An Evaluation of Twitté& Role in Public Diplomacy and
Information Operations in Irafs 2009 Election Crisidn Papandrea, FrancArmstrong, Mark (ed.)Record of
the Communications Policy & Research Forum 2098twork Insight Institute, 2009, Sydney
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connecting rolethese channels informed the international community. Thanks
to the YouTube videos, tweets and posted pictures, everybody could follow the
most signiicant moments of the conflict.

Neverthel ess, the soci al net wor kos
People didndét take into consideration
possibilities of the new media. Via Twitter and Facebook the regiméd co
identify and punish some of the protest&r$he aggressive reaction shows that
the new media devices cannot cause political shifthem own. The platforms
have big role in the mobilization of the citizens, but in itself have limited power.
Puttingnext to each other the Egyptian and the Iranian example marks the new
medi ads differenheepbbectscal nsikiglytpd s
presented, the regime change could start. Contrarily, in Iran the state influence
was extended, the oppos i o n parties and t he pr o
significant result.

Hasan RhanQ gresidency started in the summer of 2013 could cause a

change in the Il ranian stateds media p:
politician has already startedeth nucl ear d®t ente and | r &
international community® The new president uses the new media platforms,
tends to i mprove the womenod6és rights a
of improvement, but the strong state influence andphmacy of religious
views are still big padays. of t he | sl ami

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 ha&f t
independent state were ruled by political instability and insecurity. After
numer ous coups do®t at s, I n tParysdidedr c h F
power. The still continuous putschesided up in 1970 with the Corrective
Revolution and the pred@ncy ofHafiz atAsad (19702000)3* Al-Asad during
his 30 year | ong | ead eiteand Christiangnamaority p o wi
and started to eliminate his political opposition. The Syrian media system
became the tool of t hBaathdParty put tiremegliodnd s i n
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 Héfiz aFAsados cul t of p
Besides the antiegime and amal-Asad contents, also questioning the

32 i
Ibid.
33 CNN: Hassan Rouhani is Ir@h next president after appealing to tradition, refodune 16 2013.
http://edition.cnn.com/2013/06/15/world/meast/wepctions/
34 Brief History of Modern SyriaSyrian Embassy, Washington, January 2005
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legitimacy of the political system, the 8 Par t y6s and the mi|l
were taboo topic¥’ Also the Internet connection was limited in the country.

After Hafiz alFAs a d 6 s n 2080a hishson| Blasharb e c ame Sy r i ¢
president . He <continued his fatheros
reduced the influence of the military. &8esaral-Asad eased on the oparty
system and widened the National Progressive Front. The nesident
reorganized the secret police services and started an economic shift. The media
system also faced some positive chang:e
interrupted by the Arab Spring, however the political reforms continued. The
political sphee became more plural; numerous new political formations like the
Syrian National Council appeareh owe v er t heir existen
recognized in the countdf). The Counci | was recogni ze
legitimate representative by the FriendsSyfia Group in2012. However their
legitimacy has not beeaccepted by the Syrian society. In the @uvernment
fights and the coordination of the civil initiatives the Syrian Revolution General
Commission (SRGC) and the National Coalition for SyriawdRgionary and
Opposition Forces played a key rdleNevertheless the numerous attempts
none of the oppositional initiatives were able to join the-egime forces to
form a way of the political shift. The conflittetween the government and the
Free §rian Army (FSA) continued till today. The guerrilla fighters gained
control of many Syrian towns, the UN peace talks reached dead ends couple of
times® At the end of November 201&he government forces gained advanced
positions, but the clashes are gonbus. The international community wants to
solve the situation in a peaceful way; and the Geneva Il Middle East Peace
Conferences started in 22th of January, 2014.

After the start of the mass protestise Syrian media regulation became
stricter. The Bw media law became effective in September 2011. The law talks
about press freedom, bifithasalso built numerous restrictiomsto the system,
prioritizing the Syrian national aims. The National Council of Media has a
significant role controlling the whe system; it has influence on the media
freedom and the freedom of expressidithe Syrian statehannel, the @iya
became the main supporter of the govel
the government a® u naarld khbariyya Suriyya also tried togive different
edge tothe importance of the event& From the main outer supporters sources
we can highlighRussia Today, and the Iranian Press TV.

% Baiazy, Amjad:Syria® Cyber WarsMedia Polig, 2012.

¥s. gor , AD 8 a n#bhdarighTtadecraft Review, 2013/1

Csi ki, Tam§8s; GazrdaPWgkwRuel a sz2riMKE vStlirsa8tg®gki aap c s\
Kutat-k°zpont el emz®sek, 2012/ 17.

¥s5. gor , AD 8 an#bhdarightadecaft Review, 2013/1

39 Syrian Arabic Republis media law2011.http://sana.sy/ara/360/2011/08/29/366489.htm

S. gor, D§ nAléhdarig. Aradecaafi Review, 2013/1
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5.Syri adés virtual war

The new media devices played a big role in the Syrian war. These
platforms had a gréer liberty than the traditional media. The new channels
helped tadisseminatée he ci ti zensd views, to creat
to challenge the state media monopoly, to mobilize the Syrian people, and to
strengthen the®citizensd6 awareness.

The penetration of these new platforms grows significantly. The Facebook
usersod® number in 2012 was 1.4 milli on,
10000 new person. The Twitter had aroun80® registered users in 2042.
Despite the government restrarts, the YouTube videos also reach broad social
strata. The 20Ls&tarted 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, plats were founded. The
blogosphere, the social networking and the \idkaring sites became one of
the main battlefield®f the conflict. Theamtgover nment f orceso
many cases hedgl the government to show the immorality of the opposition.
That 6s t he r e a sdamelatwdlyylibetatednyedigopéatform with
lots of alternative voices. However, the Syrian government like the Iranian
regime bought Western internet filtering software at the end of #0Ith at 6 s
why the protesters, &ning from the 2009 Iranian example, informed each other
via social sites just at the last moment, using false user accounts.

The alAssad governmenfought successively against the social portals
alternative initiatives; it changed also the media and dyberspace to
battlefield. The falsified homenade videos overwhelmed the new media
pl atfor ms, whi ch©os qguality and +fealit
government forces tried to show the moments of the aggression, while the
government highlightedhe pregover nment protests and
dangers. Both parties agdthe quantity effacement, theyed to suppress each
ot her with the video fl ow. Overall, !
against the criticalplatermwassiccessfuhe w ¢ o mmu

Ot her great exampl e wasithe toundatio®gfthe an A
Syrian Electronic Army (SEA) in 2011. The Syrian Electronic Soldwegse a
group of computer hackers who wadto supporta®hsadbés regi me by
important antigovernment and Western sites. The SEA leaked several secret
documents, files and emails of the fnen
Harvard University, Al Arabiyya, Ministry of Transport of Israel, Turkish

“! Baiazy, Amjad:Syria® Cyber Wars Media Policy, 2012.
“2 Discover Digital Arabizhttp://www.ddarabia.com/infograph/facebeogersin-arabcountries/
“3Media Policy:Sy r i ads .Qund2012 War s
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Ministry of Informationand Humn Ri ght 6s Wat ch. The gr
Twitter account of Al Jazeera, France24 and AP, the Facebook page of Sky
News Arabia, and the US Marine CorfisThe SEA denid the direct link with

the Syrian president, theyidd hat @At hei r ivgad prétectingsthea n i 1
homeland and supporting the reforms of the presideimd, is the right option

for theaspirationof theyouth ‘0

Neit her have we seen the end of t h e
virtual war. The clashes continued and the omite of the conflict cannot be
predicted yet.

6. Conclusion

In the 21" century the new medigangain more and more important role.
The huge penetration of the social networks has a significant effet¢he
societyos mo b i | i, zha tinforation fl@dve wideed slso,t hi s
informing the international community became easier and faster. With the social
siteds pictures and s hor,thewotldcanifadlesvy, and
better the domestic events, the stiaftuenced Middle Eastern tradinal
mediums are challenged.

In the Middle Eastern media systems the mediums were influenced and
controlled for decades by authoritarian regimes. The -stateed platforms
faced the new mediads <critic.dnltheseoi ces
courtries only in rare cases appeared the new media device before the political
change. Thatodos the reason why these ct
t he Arab Spring and the mass protests.
main causes of ehdemocratic 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 element3.urkey,the closeness
of Europe and the Eapean Union membership was the main driving force.
Despite the Western aspirations, t he
the local media system. The system claims to meet the Western standards of the
freedom of press, but in reality, it hsisll significant controlling and monitoring
authority. InEgypt 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 videsharing portalsn helping the democratipolitical change.
Contrarily the Egyptian positive examplegan6s case showed the

*4The GuardianSyrian Electronis Arm war on the web.
http://www.theguardian.com/world/interactive/2013/sep/03/syel@atronicarmy-war-web-timeline
“ Syrian Electronic Arm§s webpagehttp:/sea.sy/index/en
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these new channel s. The I sl amic repub

when people questioned the I egitimacy
went to the streets to claim changes ire tholitical system. The mobilized
citizens were punished and silenced D

Syridds example shows a differ @oeérmmenesul t
parties controlled and monital successively the Internet during the conflict.

With the foundation of the Syrian Electronic ArimafterthePazdaan 6 s -cy b er
related behavioof lranit he Mi ddl e East s biggest ¢
and the Syrian new media became a virtual daglte

The new media devicesd6 influence on
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 ir ki sh and the I ranian exampl e
most popular channels candét guarantee
ar e real |y i nfluent el ement s I n t he

constitute the stabile foundation of tmew political system. The evolving
Egyptian events supported this statement; tirayainterrupted the Islamist

Mur sQgdés presidency. The different Mi d
new media devicesoO effect can alter i
and conditions.
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A REVIEW OF THE SRTM “ DIGITAL ELEVATION MODEL AND ITS
APPLICATION IN G PS TECHNOLOGY

Abstract

The modern space technology, SRTMis 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 beconsidered 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 necessaryd depending on the goal of aplication.
There are other errors however which are morfeequent 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 t@access;t her ef ore i tds an
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 missioose of the main tasks of space
probes was mapping the elevation of the planets, obtained through radar
technologyi although our most precise DEM about Mars is made by a laser
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2 ELTE - Department ofseophysics and Space Scier@ssociate professor

3 ELTE - Department of Physical Geographgssistant lecturer

* Shuttle Radar Topography Mission
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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 spacel@. 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 6t @a@wasyats | ec
a month lateto 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 returrhie elevation of the surface.

While the relief of the Earth is welinown, a unifying model depicting
the surface of the Earth or a big part of it (DEM) was not available for a long
time. Developing DEMs was the task of national geodetic or topographic
institutes. In Hungaryt he f i r st i nstitute that ma
K2s®rl et i |l nt ®z et o0, t han the AHonv ®d
developed models with an improved resolution. These, however, only comprised
the territory ofHungary and & 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 laintgnsive, thus
the price of these data is relatively high.

In 1999 the USA developed the GLOBE (Global Land ckiemeter

Base Elevation model), an elevation model that covers all the dry lands of the
Earth having a 3@rcsecond grid (kilometer grid on a nominal scale). The
GLOBE intends to unify the existing @ditase 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 Simulatordahwas the basis of many
world-map databases for GRS

Today SRTM is without doubti the most popular DEM in use.ik not
only free, but has relatively high accuracy compared to other public elevation
sourcesi like ASTER GDEM VImMAL 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 databas#I{KLER ET AL 2006§. However there are
many other applications of it ranging from karst geomorpholdgygisz 2011)
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t hrough vol canol ogy ( Kar §t RaseETTI A al
V ALERIANO 2006).

Elevation data from the Space

Radar beam

Figure 1.
The SRTM system flew on board of tRedeavour Space Shuttlering an 11 day mission in
February 2000. On the right yoarcsee 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 ‘ggolution digital tpographic
database of Earth, comprising 80% of the planet. The Endeavour was launched
on the 1 February 2000, on board with the equipment necessary for the
measurementsigure 1). The whole survey campaign lasted 11 days. The space
measurements were mopleted and supported by extent surface GPS
measurements as well as placing many (around 70 thousands) artificial radar
reflectors at preset positions, to provide geeference RABUS ET AL. 2003.

The data processing took 18 months, led by the NIMAtibnal 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 USG8it¢d States Geological
Survey). The data processy and accuracy refinement was started in the middle
of200dwhi ch hasndyetbeen finished

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 createoy two antennas that werdéaped 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 atkanioclination of 57 degrees,

this orbit permitted data collection b
thus the database does not comprise Finland and the Polar RégpaRsAND

KoBRICK 2000).

In the frame of the project, the digital elevatimodel 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 secoods98100 meters
is mid-latitudes). Thus, such a public database was created, whose existence and
use should be known for any specialists, working with -igé@rmation
technology. The resulted&cdegree resolution dadise available for everybody
on thelnternet. The latitudéongitude 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 asecondesolution data can be found in sdivectories.

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 andsrifedse data ware 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 shbeen
arranged for many mountainous pixels, mainly in deep valleys, which were in
radar shadow, according to the surve)
backscatter signal from. This kind of data absence is more frequent in the high
mountains. However in the most recent data version (SRTM thd3e voids

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

to sort out the noiskke data errors GROHMAN ET AL. 2006 REUTER ET AL

2007).

In case of areas with extremely high number of NoData vatuesmight
consider using variogram&Ov ccs EPROIAAND KovCEcs EPRO01ZLand
applying these for kriging interpolation to calculate the missing vaBIeBAET
AL. 2012. Another solution to the problem at hand could be spatial forecasting
using the trendsurfacdloL NCR E 2014L Howeverthat isthe eaiest way if
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the missing dataare 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 wals 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 thedes is in our data thus sometimes we have a digital
surface model rather than a digital elevation model.

The dataarestill undergoing many accuracy assessmelRtsDRé GUEZ ET
AL. 2006;BAUGH ET AL. 2013; A0 ET AL. 2013 even using Hungarian sample
ared (SzAB¢ A3xm B 2010. Many different, sometimes not DEdvklated
methods can be used for this task.

Figure 2.
The digital elevation model of Chad
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Since this database is globag éxtent and accuracy are rdtered by artificial
boundaries. The D¥ showing Chad is to demonstrate thiBigure 2).
Respectively many different secondary data can be derived using the BRTM
even for national defense reasons.Fdgyure 3.we can see a radahadow map,
centered the Hungarian 3D NATO Radar on Tubes.

Legend

A Tubes

- Not visible

' Visible

Figure 3
Radarshadow map of the Tubes 3D NATO Radar

Derived from this map we can gain additional, secondary maps showing other
defenserelated data. For examplen Figure 4, a map of minimum value above
ground level (AGL) raster was calculated. It shoovs each previously nen
visible cell the minimum value where it would be visible on (in relative height
values above the physical surfadeyvhich is basically the lower boundary of
the radar on each cell: objects below this elevation value are invisibkhd
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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.

Legend

A Tubes

AGL value
wee High : 1188.1

Low: 0

KM

Figure 4
Minimum value above ground level (AGL)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 GH%g(re 5) can be compared to tl#RTM 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
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SRTM elevation d&a 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 peacekeepesse doing this in various missions, for example in
Western Sahara (BESENYf 2013)

Figure 5.
The view of the mountains made from SRTM elevation nwded 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 intoetimap

2. In the form of digitalized contours.

MobleMappar

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 casethe elevation is given in the form of a grid and the GPSsfihd

grid that fits the @aom chosen by the user. As the elevation is -atiwn 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. Onespible application for that can be built in a
bicycle navigation system, where together with other factors (e.g. road rank) the
elevationdifference in the planned path is extremely important regarding the
travel time PrReTZ2012.

The baseanterval anddetails 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 metersthus the map would not always@v 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. Ifdbeice, or the contour map
generated by the MobileMappet,can be created with the help of the contour
map vectorized from topographic mapsgure 7).

Figure 7.
On the screen of the MobileMapper Office the background is the contour map of the central
part of the B°rzs°ny Mountains. The interval

SRTM elevation model byraexternal software
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