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SCRIP TING LAN GU A GES FOR  
GE O MORP HO LO GI CAL MO DEL LING AND  

TO PO GRAP HIC VI SU A LI ZA TION OF SER BIA

AB STRACT: Scrip ting car to grap hic tec hni que is a new met hod of ge o spa tial da ta 
vi su a li za tion – espe ci ally with the ma tic map ping such as ge o morp ho lo gi cal mo dels. The 
pur po se of this study was to ex plo re the use of Ge ne ric Map ping To ols (GMT) and R for 
ge o morp ho lo gi cal and to po grap hic map ping of Ser bia using free open da ta sets (DEM, SRTM/
GEB CO, Open Stre et Map). Cur rent trend in edu ca tion and re se arch of dis tan ce-ba sed and 
on li ne-ba sed edu ca tion sug gests that ap pli ca tion of free high-re so lu tion da ta for mo del ling 
and map ping by open so ur ce car to grap hic to ol sets are mo re li kely to re sult in de ep ge o spa-
tial analysis of the ge o morp ho logy of Bal kans with as so ci a ted ge o grap hic phe no me na: 
hydro logy, so ils, ve ge ta tion, ge o logy. Pre sen ted frag ments of scripts aim to de mon stra te the 
tec hni cal usa ge of R and GMT co ding in car to grap hic wor kflow with a ca se study on Ser bia. 
Using qu a li ta ti ve de scrip ti ve car to grap hic ap pro ach to vi su a li ze the slo pe, aspect and ter rain 
ele va ti ons over the co un try and the ‘ra ster’ pac ka ge pro vi ded by R, it was fo und that the 
ge o morp ho logy of Ser bia spa ti ally dif fers in so ut hern and nort hern parts of the co un try re-
sul ting in re gi o nal ge o lo gic evo lu tion and tec to nic dyna mics of the Bal kan for ma tion. The 
pre sen ted maps por trayed ge ne ral di stri bu tion of the land forms in Ser bian re gion of Bal kans. 
The re se arch con tri bu tes to the met ho do lo gi cal de ve lop ment and te sting of the car to grap hic 
tec hni qu es as well as ge o morp ho lo gi cal and en vi ron men tal stu di es of Ser bia.

KEYWORDS: R, pro gram ming lan gu a ge, GMT, script, ge o morp ho logy, Ser bia, map-
ping, car to graphy

IN TRO DUC TION

Qu a li ta ti ve car to grap hic da ta vi su a li za tion and spa tial analysis are the es sen-
tial steps in ge o grap hic re se arch. Plot ting maps, graphs, and mo dels re pre sen ting 
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Fi gu re 1. Map of Ser bia. Left: GMT map ping. Right: Open Stre et Map, R. So ur ce: aut hor.
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the phe no me na of the Earth’s ob jects pre sent car to grap hic fin dings which in 
turn can sig ni fi cantly help in furt her re se arch re la ted to the Earth sci en ces 
(ge o lo gi cal, en vi ron men tal, ge o morp ho lo gi cal and lan dsca pe stu di es). Ho we ver, 
it can be chal len ging, sin ce the re is not one ac cep ted and uni ver sal car to grap hic 
met hod for da ta vi su a li za tion and GIS map ping due to the wi de va ri ety of GIS. 
Analysis of ter ri tory is an es sen tial part in en vi ron men tal stu di es which in vol ves 
such pro ces ses as da ta se arch and cap tu re, da ta pro ces sing and vi su a li za tion, 
da ta in ter pre ting and mo del ling. At the sa me ti me, the pro cess of car to grap hic 
da ta analysis is re qu i red to be se lec ti ve and syste ma tic whi le applying cri te ria 
for da ta qu a lity with ari sing qu e sti ons (Ra ster or vec tor? Ge ne ral or the ma tic? 
To po grap hic or en vi ron men tal? Lar ge-sca led or small-sca led? Fi ne-re so lu tion 
or me di um (or even co ar se) re so lu tion?) and GIS to ols for da ta pro ces sing and 
map ping. De spi te the se chal len ges in the car to grap hic wor kflow, en vi ron men tal 
map ping is al ways well worth the ef fort, sin ce the re sults con tri bu te to the in-
cre a se of the ge ne ral pool on re se arch fo cu sed on the su sta i na ble de ve lop ment 
and en vi ron men tal mo del ling of the Earth.

The re is no shor ta ge of pu bli ca ti ons on the Bal kan and Cen tral Eu ro pean 
en vi ron ment and eco logy, land co ver types and ge o logy (see e.g. Mar ko vić et al., 
2020; Cvet ko vić et al., 2004; Ger zi na & Dje rić, 2017; Kla u čo et al., 2013a, 2013b; 
Joó et al., 1981). The re are al so re la ted pa pers on using GIS, spa tial analysis 
and da ta mo del ling in en vi ron men tal stu di es (Ma ro vić et al., 2002; Su e to va, 
2005; Le men ko va, 2020a, 2020b; Kla u čo et al., 2014, 2017; Le men ko va et al., 
2012; Lindh, 2004; Schen ke & Le men ko va, 2008). Ho we ver, the re is not much 
of spe ci fic re fe ren ce to using pro gram ming lan gu a ges and scrip ting to ol sets 
in car to grap hic da ta pro ces sing. The re are va ri o us pu bli ca ti ons on using com-
mer cial GIS in ge o grap hic stu di es and en vi ron men tal mo ni to ring but no ne of 
them ful fill the re qu i re ments of the open so u r ce pro gram ming li bra ri es and 
scrip ting to ols which cor re spond to mo dern car to graphy.

In con trast with exi sting re se arch on en vi ron men tal stu di es of Ser bia and 
Bal kans (Bok horst et al., 2009; Auf ge ba u er et al., 2012; Alex et al., 2019; Vi-
do je vić et al., 2020) this ar tic le first di scus ses car to grap hic is su es of using the 
Ge ne ric Map ping To ols (GMT) re le vant to high-qu a lity da ta map ping. In ad-
di tion, the co de snip pets used for vi su a li za tion of the da ta are pre sen ted for 
re pe a ta bi lity with a de ta i led tec hni cal ex pla na ti on on da ta pro ces sing. Furt her-
mo re, the re fe ren ce is ma de to the GMT styles that we re ap plied for to po grap hic 
map ping of Ser bia (spe ci fic co des of the most im por tant GMT mo du les ‘grd cut’, 
‘psba se map’, ‘grd con to ur’, ‘psco ast’ and ‘pstext’ are pre sen ted and ex pla i ned 
in bri ef). 

The R li bra ri es for vi su a li za tion of the free ge o da ta sets and the ir geomor-
phological mo del ling are pre sen ted using R pro gram ming lan gu a ge (R Co re 
Te am 2020). The se in clu de such pac ka ges as ‘tmap’ (Ten ne kes, 2018), ‘Open-
Stre et Map’ and ‘ra ster’ as well as the de pen dent li bra ri es (‘ggplot2’, ‘maps’, 
‘sp’, ‘sf’). Furt her mo re, so me exam ples of fun cti ons pre sen ted in R flags we re 
de scri bed and ex pla i ned and car to grap hic re sults we re com pa red. This is then 
fol lo wed by the di scus sion of re sults on ge o morp ho lo gi cal mo del ling of the 
slo pe, aspect and to po grap hic ele va tion de pic ting the ge o morp ho logy of Ser bia 
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by using scrip ting car to grap hic ap pro ach to qu a li ta ti ve spa tial ge o grap hic re-
se arch. Fi nally, the re is a re com men da tion on furt her stu di es and con si de ra tion 
of the open so ur ce da ta sets ap pli ca bi lity (such as Open Stre et Maps) in ge o-
morp hic stu di es and ways of car to grap hic vi su a li zing and mo del ling of such 
da ta for spa tial analysis. 

DA TA AND MET HODS

A lar ge num ber of ap pro ac hes can be ap plied to car to grap hic da ta vi su-
a li za tion and ge o morp ho lo gi cal mo del ling whe re the re se arch fo cus and pre-
fer red cho i ce of GIS will in flu en ce ge o spa tial analysis. The ge o morp ho lo gi cal 
mo del ling de pends on whet her the da ta are used as a set of the ra ster grids that 
re la te to a par ti cu lar ter ri tory or vec tor fi les (e.g. Arc GIS ESRI .shp for mat). 
Anot her is sue con cerns a pro cess of da ta col lec tion, in ter pre ta tion and ge o-
spa tial analysis that may in clu de ad di ti o nal set of da ta or ga ni zed in layers for 
map ping layouts used for 3D and 2D ter rain mo del ling. This pa per pre sents a 
com bi na tion of qu an ti ta ti ve and qu a li ta ti ve ge o morp ho lo gi cal re se arch, whe re 
the in put ge o da ta are analyzed fol lo wing da ta cap tu re using scrip ting ap pro-
ac hes of the GMT and R. The re are fol lo wing stra te gi es using in this pa per for 
ge o morp ho lo gi cal analysis.

The da ta cap tu re has been per for med from the two so ur ces: 1) GEB CO/
SRTM da ta set (GEB CO Com pi la tion Gro up, 2020) used for plot ting Fi gu re 1 
(to po grap hic map of Ser bia); 2) Em bed ded da ta sets in R using pac ka ges ‘Open-
Stre et Map’ and ‘ra ster’. Be si des GEB CO grid, the ETO PO1 can al so be used 
as a re pla ce ment (Le men ko va, 2020e) which has a lo wer fi le si ze com pa ring 
to GEB CO, alt ho ugh lo wer re so lu tion as well. Af ter da ta col lec tion is com ple-
te, the set of da ta is fo cu sed upon, whe re da ta mo del ling and car to grap hic 
vi su a li za tion is a se pa ra te step fol lo wing da ta cap tu re. 

The to po grap hic map (Fi gu re 1) has been plot ted by GMT car to grap hic 
scrip ting to ol set (Wes sel & Smith, 1995) using met ho do lo gi cal ap pro ach di-
scus sed in de ta ils in exi sting re le vant tec hni cal pa pers (Le men ko va, 2019a, 
2019b). The map ping has been ba sed on the se qu en ce of co des by mo du les for 
plot ting car to grap hic ele ments (Le men ko va, 2019c):

• Mo du le ‘grd cut’ for se lec ting study area: gmt grd cut GEB CO_2019.nc 
-R18/24/41/47 -Gser bia_re li ef.nc 

• Mo du le ‘gr di ma ge’ for vi su a li zing the ra ster: gmt gr di ma ge ser bia_re li ef.
nc  -Cmyocean.cpt -R18/24/41/47 -JM6i -P -I+a15+ne0.75 -Xc -K > $ps

• Mo du le ‘psba se map’ for ad ding car to grap hic grid with ticks and ti tle: gmt 
psba se map -R -J -Bpx1f0.5a1 -Bpyg1f0.5a1 -Bsxg1 -Bsyg1 -B+t"To po-
grap hic map of Ser bia" -O -K >> $ps

• Mo du le ‘grd con to ur’ for mo del ling iso li nes (to po grap hic con to urs with a 
span every 1,000 m): gmt grd con to ur ser bia_re li ef.nc  -R -J -C1000 -W0.1p 
-O -K >> $ps

• Mo du le ‘psco ast’ for ad ding bor ders and ri vers: gmt psco ast -R -J -P -Ia/
thin ner,blue -Na -N1/thic kest,red -W0.1p -Df -O -K >> $ps
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• Mo du le ‘pstext’ for ad ding text an no ta ti ons: gmt pstext -R -J -N -O -K 
-F+jTL+f14p,Hel ve ti ca−Nar row−Ob li que,black+jLB -Gwhi te@30 -Wthin-
nest >> $ps << EOF 20.0 44.1 Bel gra de EOF

• Mo du le ‘psxy’ for ad ding po ints (cir cle for ca pi tal city of Bel gra de with 
co or di na tes in LON/LAT con ven tion): gmt psxy -R -J -Sc -W0.5p -Gyel low 
-O -K << EOF >> $ps 20.0 44.0 0.3c EOF
The exam ples gi ven abo ve il lu stra te the prin ci ple of GMT fun cti o na lity 

which per forms map ping in a step wi se pro gram ma ble man ner si mi lar to the 
pro gram ming lan gu a ge and scrip ting ap pro ac hes used in ge o sci en ces for da ta 
analysis and pro ces sing (e.g. Le men ko va, 2019d, 2019d, 2019f). The fi nal map 
ma de in GMT is pre sen ted in Fi gu re 1 (left). 

The next step in da ta analysis in clu ded the use of R li brary ‘Open Stre et-
Map’ for da ta vi su a li za tion in Fi gu re 1 (right). This has been plot ted using 
li bra ri es ‘maps’, ‘ggplot2’, ‘Open Stre et Map’ and de pen dent ‘sp’ of R. First, the 
da ta co or di na tes ha ve been gi ven using LAT/LON con ven tion by the fol lo wing 
two co des: ‘up per_left <- c(48, 18.0)’ and ‘lo wer_right <- c(40.0, 24)’ whe re 
the co or di na tes for the cor ners of the map we re de fi ned. Then the map in 
Fi gu re 1 (right) was mo de led on a screen using the fol lo wing co de: ‘map_osm 
<- open map(up per_left, lo wer_right, type = c('esri-to po'))’. Af ter wards the map 
has been vi su a li zed using com mand ‘plot(map_osm). 

The third step in re se arch met ho do logy in clu ded ge o morp ho lo gi cal analy-
sis using the two ma jor li bra ri es of R; ‘ra ster’ (used for mo del ling slo pe, aspect, 
hil lsha de and vi su a li zing DEM ba sed ele va tion), and ‘tmap’ used for car to-
grap hic map ping. The most im por tant fun cti ons of the ‘tmap’ in clu ded the 
fol lo wing ones. The ge ne ral style of the layout was de fi ned using the ‘tmap_
style’ fun ction. Then the ra ster was vi su a li zed using the ‘tm_sha pe’ fun ction: 
‘tm_sha pe(slo pe, na me = "Slo pe", ti tle = "Slo pe")’. The sca le bar on all the 
maps has been ad ded by the fun ction ‘tm_sca le_bar ()’ with set up pa ra me ters 
(po si tion, co lor, text). 

The ‘tm_com pass()’ fun ction has been used for pre sen ting com pass ori-
en ted star in the lo wer left cor ner of the maps (Fi gu re 2 and 3). The main car to-
grap hic vi su a li za tion has been set up using the ‘tm_layout()’ fun ction whe re 
a va ri ety of pa ra me ters was adju sted (le gend, po si tion and text, ti tle, hi sto grams 
on da ta di stri bu tion, mar gins, among ot hers). The ticks on the grid ha ve been 
de fi ned using the fun ction ‘tm_gra ti cu les()’ with a set up text si ze, co lor, fre qu-
ency of step. All the maps ha ve been plot ted in RStu dio (RStu dio Te am 2017).

The ge o spa tial da ta sets are usu ally vi su a li zed in to a di gi tal form for clo ser 
study and analysis (Gohl et al., 2006; Jo si mo vić & Pu car, 2010; Kel ler et al., 2020; 
Kuhn et al., 2006). This con cerns the car to grap hic wor kflow tec hni qu es as well. 
Da ta sets such as ra ster grids, Open Stre et Map ti les, vec tor layers, con to ur li nes 
of ri vers and co un try bo un da ri es may not be ge o pro jec ted and the re fo re ad di-
ti o nal ge o da ta pro ces sing may be di rectly in ter pre ted and re pro jec ted using 
GDAL (Ge o spa tial Da ta Ab strac tion Li brary). An exam ple wo uld be a the 
pro jec ting of the Open Stre et Map ti le of Ser bia by ‘open proj’ fun ction which 
pro jects the open stre et map to an al ter na te co or di na te system. For in stan ce, 
se lec ting a Lam bert Co nic Con for mal pro jec tion re qu i res the fol lo wing co de: 
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map_ser bia <- open proj(map_osm, pro jec tion="+proj=lcc +lat_1=41 +lat_2=47 
+lat_0=44 +lon_0=21"). Then vi su a li za tion of the map has been per for med by 
the fol lo wing co de: plot(map_ser bia, re mo ve Mar gin=TRUE). 

RE SULTS AND DI SCUS SION

The re sults shown in this ma nu script de mon stra ted to po grap hic da ta co-
ve ring the ter ri tory of Ser bia (SRTM, GEB CO, em bed ded da ta sets) pro ces sed 
in va ri o us ways by the scrip ting tec hni qu es of GMT to ol set and R li bra ri es. 
The re sults in clu de vi sual ge o spa tial da ta: car to grap hic layouts, plot ted ad di-
ti o nal in sert maps sho wing glo bal lo ca tion of the co un try, ge o morp ho lo gi cal 
mo dels of slo pe, aspect and hil lsha de of the re li ef, vi su a li zed Open Stre et Map 
ti les. Six maps ha ve been vi su a li zed using scrip ting car to grap hic tec hni qu es 
of R and GMT which shows a mac hi ne le ar ning ap pro ach in con tem po rary 
car to graphy com bi ning pro gram ming tec hni qu es of script wri ting with vi su-
a li za tion of ge o spa tial da ta. 

Fo ur of the maps we re map ped for the ge o morp ho lo gi cal re se arch (Fi gu-
re 2 and 3), and two maps as to po grap hic vi su a li za tion (Fi gu re 1). The map in 
Fi gu re 1 (left) was plot ted in GMT using pre sen ted tec hni qu es which can be 
re pe a ted by the GMT le ar ners and the da ta sets from GEB CO/SRTM grids using 
ad di ti o nally ava i la ble exam ples of GMT map ping (e.g. Le men ko va, 2020c, 
2020d). The ot her maps (Fi gu re 2 and 3) we re plot ted in RStu dio and de mon-
stra ted the re li ef par ti cu la ri ti es in Ser bia: slo pe ste ep ness, aspect ori en ta tion 
by com pass (West-North-East-So uth), hil lsha de re li ef which shows the re li ef 
with ar ti fi cial il lu mi na tion of the mo de led light so ur ce which gi ves a vi su ally 
ef fec ti ve way of the ter rain re pre sen ta tion and is wi dely used in the ge o grap hic 
stu di es or re se arch. The maps are ac com pa nied by the plot ted hi sto grams sho wing 
ge ne ral sta ti sti cal da ta di stri bu tion.

The pa per is il lu stra ted by the six car to grap hic ima ges ma de by the aut hor 
using free open so ur ce da ta and to ols: the GMT scrip ting to ol set and R (RStu dio 
en vi ron ment). The re sults are pre sen ted in form of to po grap hic maps, ge o-
morp ho lo gi cal mo dels hi sto grams, which pro vi de vi su a li za tion of the to po-
grap hic di stri bu tion of re li ef over the Re pu blic of Ser bia. The no velty of the 
re se arch con sists in the in no va ti ve car to grap hic met hods that use GMT and R 
scrip ting for map ping the ter ri tory of Ser bia which has not been pu blis hed be-
fo re. The study uti li zes open so ur ce to ols and da ta and pre sents au to ma ti za tion 
of the car to grap hic wor kflow thro ugh scrip ting which im pli es the re pe a ta bi lity 
of co des for si mi lar ge o grap hic re se arch in Ser bia due to the free da ta sets and 
free in stru ments (R and GMT). 

In this study, the da ta we re cap tu red freely from the open so ur ces, which is 
a va lu a ble po int no wa days, sin ce many re se ar chers and scho lars ha ve a ten dency 
for the on li ne-ba sed, ho me-ba sed or dis tan ce-ba sed stu di es and self le ar ning. At 
the re sul ting re se arch step, the da ta we re vi su a li zed using a va ri ety of mo du les 
and fun cti ons. The se maps we re di gi tally vi su a li zed on a screen and then sa ved. 
Plot ting two maps si de-by-si de has been do ne: Two maps <- tmap_ar ran ge(ma p1, 
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map2). tmap_sa ve (Two maps, "Ser bia_Slo pe A spect.jpg ", dpi = 300, he ight = 10, 
width = 15), whe re he ight and width de ter mi ne map di men si ons.

CON CLU SION

Exi sting stu di es on Ser bian en vi ron ment (Sa vic et al., 2021; Fran cke et al., 
2016; Gac hev et al., 2016; Ka do vić et al., 2012) iden ti fied that pro ces sing da ta 
re flec ted va ri a bi lity of the eco lo gi cal and ge o grap hic pro ces ses that mir ror its 
ge o morp ho logy which ta kes an im por tant part of the land co ver stu di es as a part 
of the com plex ecosystems in Ser bia. Hen ce, ef fec ti ve car to grap hic vi su a li za-
tion of the ter rain is a way of in cre a sing our un der stan ding of the land forms, 
vi su a li zing pos si ble cor re la ti ons bet we en the hydro lo gi cal, bo ta ni cal and soil 
fac tors in ge o morp ho lo gi cal con text and in cre a sing car to grap hic fle xi bi lity by 
using free da ta (SRTM, GEB CO, Open Stre et Map), sup por ted by the open to ols 
such as GMT and RStu dio. 

This re se arch de mon stra ted that scrip ting met hods are a me ans of mo re 
ef fec ti ve and fle xi ble car to grap hic ro u ti ne, sin ce co ding ena bles ge o grap hic 
da ta pro ces sing mo re qu ickly and tran spa rent com pa ring to GIS. This re se arch 
al so po in ted out fac tors as so ci a ted with the use of R and GMT: the need of 
ma ste ring scrip ting syntax as such and the ac cess to the in ter net for da ta cap tu re, 
in stal la ti ons and even tual lo ok-up  at tec hni cal tu to ri als. Ge o grap hic li te ra tu re 
is al so lin ked to the re se arch on the ge o morp ho logy of the Bal kans (Te  mov  ski 
et al., 2019; To ljić et al., 2013; Za gor chev, 2021) re flec ting va ri a bi lity of Ser bian 
ge o morp ho logy in re gi o nal con text: mo un ta ins, val leys, highs, hills, and a va ri ety 
of mi nor land forms. 
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СКРИПТ НИ ЈЕ ЗИ ЦИ ЗА ГЕ О МОР ФО ЛО ШКО МО ДЕ ЛО ВА ЊЕ  
И ТО ПО ГРАФ СКУ ВИ ЗУ Е ЛИ ЗА ЦИ ЈУ СР БИ ЈЕ

По ли на ЛЕ МЕН КО ВА

Ин сти тут Шмит за фи зи ку Зе мље, Ру ска ака де ми ја на у ка,  
Ка те дра за при род не не по го де, опа сно сти иза за ва не људ ским де ло ва њем  

и се и змо ло шку ак тив ност Зе мље, 
Ла бо ра то ри ја за ре ги о нал ну ге о фи зи ку и при род не не по го де (бр. 303)
Ули ца Бољ ша ја Гру зин ска ја 10/1, Мо сква 123995, Ру ска Фе де ра ци ја

OR CID ID: https://or cid.or g/0000-0002-5759-1089

РЕ ЗИ МЕ: Скрипт на кар то граф ска тех ни ка је нов ме тод ви зу е ли за ци је ге о-
спа ци јал них по да та ка – по себ но са те мат ским ма пи ра њем као што су ге о мор фо-
ло шки мо де ли. Циљ овог про у ча ва ња је ис тра жи ва ње упо тре бе Ге не рич ког ала та 
за ма пи ра ње (енгл. GMT) и R за ге о мор фо ло шко и то по граф ско ма пи ра ње Ср би је 
ко ри сте ћи сло бод не отво ре не ску по ве по да та ка (DEM, SRTM/GEB CO, Open Street-
Map). Ак ту е лан тренд у обра зо ва њу и ис тра жи ва ње на ста ве на да љи ну и он лајн 
на ста ве ука зу је на то да при ме на сло бод них по да та ка ви со ке ре зо лу ци је за моде-
ло ва ње и ма пи ра ње пу тем кар то граф ског ала та из отво ре них из во ра, нај ве ро ват-
ни је ре зул ти ра ду бо ком ге о спа ци јал ном ана ли зом ге о мор фо ло ги је Бал ка на са 
по ве за ним ге о граф ским фе но ме ни ма: хи дро ло ги ја, зе мљи шта, ве ге та ци ја, ге о-
ло ги ја. При ка за ни фраг мен ти скрип та има ју за циљ да де мон стри ра ју тех нич ку 
упо тре бу R и GMT ко ди ра ња у кар то граф ском про це су ра да где је Ср би ја у фоку-
су ис тра жи ва ња слу ча ја. Ко ри сте ћи ква ли та тив ни опи сни кар то граф ски при ступ 
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да би се ви зу е ли зо ва ли на гиб, по ло жај и из ди за ње зе мљи шта ши ром зе мље и 
„ра стер” па кет обез бе ђен пу тем R, от кри ве но је да се ге о мор фо ло ги ја Ср би је про-
стор но раз ли ку је у ју жним и се вер ним де ло ви ма зе мље што ре зул ти ра ре ги о нал-
ном ге о ло шком ево лу ци јом и тек тон ском ди на ми ком бал кан ске фор ма ци је. При-
ка за не ма пе по ка за ле су ге не рал ну ди стри бу ци ју ре ље фа у де лу Бал ка на у ко јем 
је Ср би ја. Ис тра жи ва ње до при но си ме то до ло шком раз во ју и те сти ра њу кар то-
граф ских тех ни ка као и ге о мор фо ло шким из у ча ва њи ма и из у ча ва њи ма жи вот не 
сре ди не у Ср би ји. 

КЉУЧ НЕ РЕ ЧИ: R, про грам ски је зик, GMT, скрипт, ге о мор фо ло ги ја, Србија, 
ма пи ра ње, кар то гра фи ја


