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MOHUTOPUHI EPO3UIE HA NOAPYYJY HABOJ/BE BAPOLLU: MPOJEKAT “MEBA”
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KmyuHe peun: 3D moaen, hasosba Bapoul, 3embaHe nnpamumae.
YBO/,

Mpojekat ,,MoHuTopUuHr Eposunje Ha noapyyjy hasosbe Bapowmn—MEBA: oapKMBOCT NPUPOLAHMX
dbeHoMeHa y YCNOBMMA KAMMATCKUX NMPOMEHa"” OCMMUCIMO je TUM MIaAMX HayYHWKA U AOKTOpaHaza ca
Pynapcko-reonowkor n F'pahesuHckor dakynteta, YHusepsuteta y beorpagy. NpeametHa nokaumja je
noapyyje hasosbe Bapowmn, Hagomak Kypuwymnuje, Ha Kojoj he ce cnpoBecTn CBa TepeHCKa UCTpaKkuMBa-
tba, AOK he ce aHanM3a NPUKYN/beHUX NofaTaka Bpwuth y beorpaay Ha Pyapacko-reonowkom u pa-
hesnHCcKom dakynTeTy. MEBA 33 OCHOBHM LM/b MMa NOMNyAapu3aunjy npupogHux BpegHocTu 3awTtmhe-
Hor noapyuyja hasosbe Bapolwn, anm n nogusare cBECTU 0 NpobaemMUMa OL4PKMBOCTU OBOT MPUPOLHOT
deHomeHa y ycnoBMma Kaumatckux npomeHa (Naydenova 2012), KaKo y LIMPOj U JIOKA/HOj jaBHOCTH,
TaKO M Y HAay4YHUM KPYrosmMma y 3em/bM U MHOCTPAHCTBY. [locpeaHO ce, KpOo3 yK/byumBare NOKaaHe ca-
MOynpaBe y pPa3BOj OBOr UCTPAXKMBatba U Herose pesyaTate, NOACTUYE JIOKAHU aKTMBM3aM, OArOBOPHO
nAaHWparbe, MHTEPAUCLUNANHAPHM NPUCTYN pellaBaky npobnema, n npubaunxkasare npobnema no-
Ka/IHOM CTaHOBHULITBY KPO3 eAyKaumjy, umme 6u ce OHO CTMMY/IMCANO 3@ OYyBakbe M MPOMOLMjY
npupoaHor Hacneha. es/beHun gyropoyHun edpekat Koju 61 13 Tora Npomsallao Mmao 6u 3HavajHor yaena
Y YKYMHOM COLMO-eKOHOMCKOM pa3Bojy onwTunHe Kypwymauja, na u yntase Tonaunyke obnacTu.

METOAE

Mpojekat MEBA je npegsuaeo npahere NpucTynayHmx 3emsbaHunx nupammaa (Fairbridge 1968),
KOoje cy BMA/bMBE ca FaBHOT BUAMKOBLA Y haBo/boj Bapowmn, KombUHaLMjoM ABe HEMHBA3MBHE MeToAe.
MpBa obyxBaTa CHUMatbE TEPECTPUYKUM NlacepCcKUM ckeHepom (T/1C), MHCTPYMEHTOM BUCOKe Bp3nHe U
TAYHOCTU CHUMakba objekaTa y npocTopy. [pyra je metoga GOTOrpameTpPUjCKOr CHUMaka U3 Basayxa on-
TUYKUM CEH30POM BUCOKe pesonyumje, nomohy apoHa. Obe meToae Kao pe3ynTaT Aajy obi1aK Tayaka —
TPOAMMEH3MOHANHM MOZEN NOBPLUN 0OjeKTa NpeacTaB/beH TayKkama BUCOKE pes3osiyumje ca ogrosapa-
jyhum (XYZ) npoctopHuM KoopauHaTtama. HaunH Ha Koju ce Ao modena Ao/a3um ce pasnukyje, jep LiDAR
TEXHONOINja AMPEKTHO npou3Boau 0b6NaK TayaKka, OOK Ce CHMMarbe ONTUYKMM CEH30pOM Mopa
doTorpameTpujckum noctynuuma obpagutn ga 6u ce gobuo obnak Tayaka (Eltner & Baumgart 2015).
Pesonyumja 1 TauHoCT ob6naKa TayaKa je Beha y caydajy T/IC TexHo/OrMje Ha OCHOBY Koje ce MOXKe npa-
TUTU epo3nja 3eM/baHNX NMUPAMMAA Ha CM HMBOY, AOK GOTOrPaMTEPCUjCKM CHUMLM MOFY A3 Ce KopucTe
33 reHepasiHy npeacTaBy /ioKauuje asan He M 3a npahere eposnje Ha camoj noKauumju. Mpea meToaa,
OCMM BMCOKe Ta4YHOCTM M pes3osiyumje, NorofHa je 3a CHUMare BOYHUX feTasba NUpamuaa M3 nepcre-
KTMBE nmocmaTtpaya W 040340 W TO ca BULEe No3uuMja, AOK Apyra meToda MoXe [a peructyje getasbe
Koje ce 04,0340 He BMAE, NONYT 3aKN0kEeHNX 06/1MKA HeZOCTYNHMX cKeHepy. OBa ABa obn1aka Tayaka je
moryhe KOMBMHOBATU M HANPABUTK jeANHCTBEH MOZEN NOBPLIN KOju he KOPUCTUTU NPeaHOCTU U jeaHor
W apyror nssopHor obnaka.

MpBMM CHMMareM npegBuheHa je M3paga T3B. HYATOr CTakba, OAHOCHO A06bujarbe HyAaTor 0b-
JlaKa TayaKa Kao 3D npeseHTaumje UHMLUMja/IHE NOBPLUM TEPEHA, AOK je CBaKMM ciedehnm CHUMarbem
npeasuheH HoBM 061aK Tavyaka, UCTUX KAPAKTEPUCTUKA Y cMUCTY pedepeHTHOTr cUcTema, pesonyumje u
npeunsHoctu. CopTBepckom aHanm3om- ynopehmsarem Hosor 3D mozena ca NPeTXoaHUM WA HYATUM
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MOry ce 06UTN U U3MEePUTU NPOCTOPHE Pas/iMKe Koje cy ce aoroanne nsamehy Asa CHUMara ycneg epo-
3vje nupammga (Yimaz et al. 2010). OyeknBaHe NpomeHe Ha NUpamuganHum cdopmama (cmarbere
obuma, ncnagare nojeauMHUX KpynHujux dparmeHaTa, BEPTUKAJIHO C/erarbe, NOBPLUMHCKO CNUpame)
MOTy BUTU MHCTPYMEHTA/IHO AEeTEKTOBAHE U M3MEpPEHe Ca MUIMMETAPCKOM npeuunsHowhy y ueHTume-
TapCKoj pe3sonyumju. Ha ocHoBy npahera roanwbmx NPOMeHa KAMMATCKUX NapameTapa ca Tpy Hajbau-
e CMHOMNTMYKe cTaHuue PXM3 (Kpywesau, KonaoHuK u Huw), 6uhe TpaxkeHa 3aKOHWTa Kopenauuja
namehy KAMMATCKMX NapameTapa M CTeneHa NpoMeHe NMpamuaanHux obaunka, umme 6u ce MoKywano
03 YTBPAM KOjU BPEMEHCKM UAWN KNIMMATCKM MapameTap HajBulle yTuye Ha epo3unjy hasosbe Bapoww.
MpojekTom je npeasmheHo 1 3D wWrTamnake oaabpaHux aenosa (solid 3D moaena) TepeHa y ¢pmsmukm 3D
moaen ogabpaHux AenoBa TepeHa 3aTeyeHor CTakba Yy NpukaaaHoj pasmepu 1:1000. Ynpassbay napka
npupoge 61 NOTOM MOrao Aa ra KOPUCTM 33 M3pady Kajnyna 3a /IMBEHE PeasIMCTUYHUX MaKeTa Kao
cyBeHupa hasosbe Bapoww. MpojekTom je npeasuheHa v aHanM3a T3B. Kana 3eM/baHux durypa paaum
npeLm3Hor NpopayvyHa HUXoBe 3anpeMmnHe n mace wTto he BUTU KOpUCHA MHPOPMaALMja 3@ TYPUCTUUKE
BOAMYE KOjW TPEHYTHO caMo Harahajy kuxoBy macy (camka 1u).

Cnuka 1. a) O6naK Tayaka aobujeH aepodoTorpameTpmjckom aHanusom, 6) obnak Tauaka aHLE3UTCKe Kane 3em/baHe durype
,bapjaktap” gobujeH ckeHuparem LiDAR, L) y3opaK aHge3uTa y3eT ca NpucTynayHe Nokauuje (CIMYHMX CBOjCTaBa Kao M
aHAes3uT came Kane) y 61m3nHKM ,bapjaktapa”, KopuwheH 3a NpopayyH 3anpemMUHCKe TEKMHE, HEOMXOo4HEe 33 Aasby MPOLEHy
mace came Kane g) ,bapjaktap” ckeHupaH T/C.

Figure 1. a) A point cloud from the aerophotogrammetric analysis, b) a point cloud of the andesite cap of the "Barjaktar" earth
form, obtained by LiDAR scanning, c) sample of the andesite rock taken from accessible location (with similar properties as the
rock cap) near the "Barjaktar", used for measuring bulk density, required for estimation of the cap mass, d) the "Barjaktar"
scanned by TLS.

PE3SYNITATU

MpBuK pe3ynTaTn NpopayvyHa epo3nje ce MOry O4eKMBaTU TEeK HAKOH Apyre ¢pase OAHOCHO HaKOH
M3BPLUEHOr APYror CHUMaka TePeHa Koje je npeasuheHo 3a nepuog, okTobap-HoBembap 2018. roauHe.
MpBO cCHUMakbEe je usBpeHo y HoBembpy 2017. roanHe. CHumare TJIC (Leca ScanStation P20) je Tpaja-
/10 OKO 4 caTa, 40K je cHUMare becnunotHom netenuuom (Phantom DJI 4 PRO) Tpajano oko 40 MuHyTa.
PeanHn ycnoBuM Ha TepeHy Npoy3pOKOBaAM Cy Aa NojeAnHU fenosu byay HenpucTynayHu 3a CHUMaHE
HNp. n3mehy 6AUCKO NO3ULMOHNPaHNX NUpammuaa (canKa 1a), Koje cy 3aknarane jeaHa apyry. To je 6uo
MarbyM 6poj cnyyajeBa c 063MpomM Ha TO [a je CKeHuMpare BpleHo ca Beher 6poja nosuuuja (12 craHumua)
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Ca NOBpPLUMHE TepeHa, AOK je CHUMaHe U3 Ba3ayxa BpLeHOo ABOCTPYKUM, NOAYHKHUM U NONPEYHUM npe-
netom. NMpBUM CHUMaKEM je AobunjeHo ,HyNTo” cTarbe Koje he y cneaehoj ¢asm cayKuTu Kao ocHoBa 3a
nopehere. MpPUANKOM CHMMaHa KopuwheH je N0Ka/JIHW KOOpAMHATHM CUCTEM KOjU je yCnoCcTaB/beH 3a
notpebe cHumarba LiDAR 0K je YKynHO NocTaB/beHO 12 KOHTPOIHMX MapPKMLA Yy CBOjCTBY BE3HMX Tayaka
(Be3MBatbe CYKLLECMBHMX CKEHOBA Ca Pas/IMYMTUX CTaHWLA, KAaOo M Be3MBatbe Ca aepPOCHMMUMMA M3
APOHA) LWWMPOM CHUMAHOT M CKEHMpPAHOT Noapyyja.

MpennmnHapHe aHannse obaaka Tayaka 3eM/baHOr 06/MKa No3HaTor nog Hasmeom ,bapjaktap”
(Cnuka 14) cy nokasane aa je werosa aHAe3MTCKa Kana (cnnKa 16) uma macy og oko 3.4 t, wTto npeacra-
B/ba 3HATHO Behy Mmacy of, OHe Kojy Cy TYPUCTUYKN BOAMYMN NPOLEHMBANN Ha OCHOBY BU3YeIHOT OMaKa-
tba (150-200 kg).

O6nakK Tayaka fobujeH ckeHnparwem T/1IC-om ca 12 pasamMaMTUX NO3ULMjA, CAAPKM OKO 2 MUAK-
japAe Tayaka Koje nopepn, NPOCTOPHMUX KoopAuHaTa Hoce u 3anmc o RGB BpeagHOCTU NojeaMHAYHOr NUKce-
Na, AOK je NPeunsHOCT CKeHUpaka (CHMMaka KoopamHaTe Tadyaka) oko 2 mm. CHMMaeM U3 Basgyxa je
no6ujeHo ykynHo 254 cHumaKa (pesonyunje 5472 x 3648) Koju cy CHUMaHu ca BUCUHe og 80 m u3Hapg,
nonetHe Tauke. CHUMarbem je obyxsaheHa nosplmHa og 0,047 km? Cpearba yKynHa rpelka gobujeHor
obnaka Tayaka M3HocKu oko 1,6 cm, 3a u3paay ryctor obsaka Tayaka reHepucaHo je npeko 47 MUANOHA
TayaKa 3a unjy obpagy je 6uno notpebHO cKopo 36 catm npouecuparba. Ha Kpajy je 4obujeH optodoTo
pesonyumje 2 cm/pix OOK je PeKOHCTpyMCcaHU AUrMTanHN eneBaLmoHM mogen pesonyuuje 4 cm/pix

3AK/bYYHAK

Ycnep npucyctea b6yjHe Beretaumje, CHUMare U CKeHupare je 6uno moryhe n3spimTn camo 6es
npucycTBa Beretaumnje a nNpe Hero WTO KPeHy CHeXHe NajaBuHe, TAaKO 4a je CHMMare 3a oBe notpebe
moryhe M3BPLUNTM CaMO Y KacHUM jecerbnm Mmeceumma Tj. TOKOM HoBeMbpa mecela UM y paHo npose-
he. Kako je Taga Tpajarbe obaaHuMLe 3HATHO Kpahe, CHUMAKE M CKeHMparbe je moryhe BpWKUTM camo y
PaHUM jyTapHMM HYacoBMMA. 32 CHUMaHe BECMMNOTHOM NIETENULLOM, HEONXOLHO je 0BPaTUTU NaXKkby Ha
BpPEME CHMMaHba MOLWTO Y KaCHUM jecerbMm/paHnm nponehHMM meceumma CyHYEBM 3paum MMajy makbu
ynagHW yrao M CTBapajy y TAaKBMM KOMMIEKCHUM pesbeduma BeAUKE CeHKe LTO oTexkaBa obpaay
CHMMaKa. MNpe cHMMara U3 Basayxa, HeoNxo4Ho je o6uTH ogrosapajyha ogobpersa 1 403BO/E 04 HA4-
NeXHux opraHa Penybanke Cpbuje (MuHucTapcTBOo oabpaHe, AupeKTopaT 3a LMBUAHO Ba3AyXOMa0B-
CTBO M AreHuuje 3a KOHTpony neterba Cpbuje n LUpHe Fope). Y 3aBUHOCTM Of, pejoHa sieTa Kao U KaTe-
ropuje BasgyLWHOr NpocTopa y Kome ce NiaHupa JeTerwe — npoueaypa usgasarba 04006perba MoxKe
noTpajatu M A0 ABe Hejesbe, WTO A0AATHO KOMMJIMKYje palMOHaNHO MNAHUpParbe enoxa CHUMakba.
HapegHo cHMMarbe njiaHMpaHo je 3a oKTobap-HoBembap 2018. roanHe, HakoH 4yera he 6uTK moryhe
nopehere 06s1aKa Ta4yaKka M NPoLEeHa eposunje 3a jegHy roauHy, Tj. jeAaH XMAPONOLWKN LUKAYC N Kope-
Nauuja ca KAMMATCKMM npuavkama. Ltamnarbe 3D mogena je Takohe nnaHupaHo Tokom 2018. roauHe.
MokaszaHo je ga T/1IC ckeH nma 3HavajHO Behy NpeunsHOCT 1 pe3onyumjy 1 Aa je Ha OCHOBY KX Moryhe
npaherbe eposuje 3a pa3nnKky of obnaka Tayaka fobujeHux potorpamrepmjom. TOkom nssohera TepeH-
CKMUX aKTMBHOCTM NpUMeheHO je HEKOJIMKO TaNoXHUKa 33 PU3NMUYKO Mepere KOIMYMHE epoaoBaHOr Ma-
Tepujana, Kad U MMHU METEOPOOLLKA CTaHWULLA, KOjy Y OKBMPY CBOjUX MPOjEKTHMUX aKTUBHOCTU KOPUCTE
Konere ca YHusep3uteta y lMpuwtnHu, Kocoscka Mutposuua, oTNpUanKe y UCTOM nepuoay Kaga je
naaHMpaHa u peanusauuja npojekta MEBA. OBa KonHUMAEHUMja mornia 61 aa 6yae Beoma 3HavajHa 3a
ynopehusame pesyntata npahera npoueca eposnje nomohy Aga NOTNYHO HE3aBWUCHA NPUCTYNa.

3AXBA/THOCT

OBaj pag je peanv3oBaH y OKBUPY rpaHTa AoAe/beHor oA cTpaHe nporpama ,[lloKkpeHu ce 3a
HayKy - 2016/2017“ koju je nokpeHyna 2015. roanHe KomnaHuja Puann Mopwuc y Cpbuju. Pesyntatu cy
0Ee0 UCTpaXKnBakba Yy OKBUPY NpojekTa 6p. TP36009 duHaHcupaHor og cTpaHe MuUHUCTapCTBa NpocBeTe,
HayKe M TEXHONOLWKOr pasBoja Penybnuke Cpbuje. AyTopu ce OBUM MyTeM 3axBasbyjy PYKOBOACTBY M
3anocnenuma y ,MnaHmHka” a.a. ns Kypwymnuje, Kao 1 3asoay 3a 3awTtuty npupoge Cpbuje us beorpa-
03 Ha NPYKEHOj NOAPLILY NPUINKOM peasinsaLimnje NpojeKTHNX aKTUBHOCTM.
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MONITORING OF EROSION IN THE AREA OF DAVOLJA VAROS: PROJECT “MEDA”
Uro$ DPuri¢', Marko Peji¢', Milo$ Marjanovic’z, Dragana Purié?, Jelka Krusi¢

Y University of Belgrade, Faculty of Civil Engineering, e-mail: udjuric@grf.bg.ac.rs
2 University of Belgrade, Faculty of Mining ad Geology

Key words: 3D model, lidar, earth pyramids.
INTRODUCTION

Project "Monitoring of Erosion on the Pavolja Varos site - MEDA: sustainability of natural pheno-
mena in climate change conditions ", was created by a team of young scientists and PhD students from
the Faculty of Mining and Geology and Faculty of Civil Engineering, University of Belgrade. The area of
interest is Davolja Varos, near KurSumlija, where all field research will be carried out, while the analysis
of the collected data will be done at the Faculty of Mining and Geology and Faculty of Civil Engineering
in Belgrade. MEDA aims to popularize the natural values of the protected area of Davolja Varos, but also
to raise awareness about the problems of sustainability of this natural phenomenon in the climate
change conditions (Naydenova 2012), among the wider and local public, as well as among the scientific
circles in the country and abroad. Indirectly, the project encourages local activism through local in-
volvement in the development of this research and its results, responsible planning, interdisciplinary
approach to solving problems and approaching the problem of the local population through education,
which should be stimulative for the preservation and promotion of the natural heritage. The desired
long-term effect that would result from this research should have a significant part in the overall socio-
economic development of the municipality of KurSumlija, and the entire Toplica district.

METHODS

The MEDA project involved the monitoring of accessible earth pyramids (Fairbridge 1968), which
are visible from the main viewpoint in Davolja Varos, by using a combination of two non-invasive me-
thods. The first involves scanning with a terrestrial laser scanner (TLS), a high-speed and high-accuracy
instrument. The second is a method of photogrammetric imaging by a high-resolution drone-borne
optical sensor. Both methods give a point cloud as a result - i.e. three-dimensional model of the surface
objects represented by high resolution points with the corresponding (XYZ) space coordinates. The way
in which the model is generated differs, because LiDAR technology produces a point cloud directly,
whereas optical imaging requires photogrammetric processing to generate a point cloud (Eltner &
Baumgart 2015). Resolution and accuracy of a point cloud is higher in the case of TLS technology, which
allows the monitoring of the earth pyramid erosion at a cm level, while photogrammetric images can be
used for general location representation, but not for erosion monitoring at the site itself. In addition to
high accuracy and resolution, the first method is suitable for capturing the details on the pyramids’
sides, from the observer’s perspective, from the bottom upward, from multiple positions, while the
other method can approach some details, such as shadowed objects, inaccessible to the scanner. These
two point clouds can be combined and generate a unique surface model, which will benefit from
advantages of both source clouds.

The first acquisition should produce a so-called zero state model, i.e. point cloud zero, as a 3D
representation of the initial terrain surface, while each subsequent acquisition should produce a new
point cloud with the same characteristics in terms of reference system, resolution, and precision. Using
software analysis, i.e. comparing the new 3D model with the previous or zero state model, the spatial
differences that occurred between two acquisition epochs as consequence of erosion of a pyramid can
be picked up and measured (YImaz et al. 2010). The expected change in pyramidal forms (the reduction
in volume, the falling of the individual larger fragments, vertical subsidence, surface erosion) may be
instrumentally detected and measured with mm precision and cm resolution. Based on the monitoring
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of the annual changes in climate parameters from the three nearest synoptic stations of the RHSS (Kru-
Sevac, Kopaonik and Nis), a correlation between the climate parameters and the degree of change in
pyramidal forms will be analysed. This sholud imply which weather or climatic parameter has the great-
est effect on the erosion of Davolja Varos.

The project incudes 3D printing of the selected parts (solid 3D models) of the terrain in a sui-
table scale 1: 1000. Such print could be used to create a mould for casting realistic scaled models, as
souvenirs from Davolja Varos. The project includes the analysis of the rock caps above the pyramides,
i.e. the precise calculation of their volume and mass, which will be useful information for tour guides
who currently just speculate on their mass (Figure 1c).

RESULTS

The first results of the erosion calculation can only be expected after the second phase, i.e.,
after the second acquisition, which is scheduled for October-November 2018. The first field work was
conduced in November 2017. The TLS (Leca ScanStation P20) scanning took about 4 hours, while drone
(Phantom DJI 4 PRO) imaging lasted about 40 minutes. Real field conditions caused that certain parts
remain inaccessible for scanning and imaging, for example, between the closely positioned pyramids (Fi-
gure 1a), which shadowed one another. There were just a few such cases, since the scanning was taken
from a 12 stations, whereas the imaging was double routed, using longitudinal and transverse flight. The
first acquisition resulted in the so-called "zero" state that will serve as a reference for comparison in the
next phase. A local coordinate system was set up for LiDAR scanning process, while a total of 12
surveying marks were used as tie points (for linking successive scans from different stations, as well as
aeral images from drone) throughout the scanned and imaged area.

Preliminary point cloud analyses of one of the earth forms, known as the "Barjaktar" (Figure 1d)
show that its andesite cap (Figure 1b) has a mass of about 3.4 t, which represents a significantly larger
mass than the one estimated by tourist guides on the basis of mere visual observation (150-200 kg).

The pont cloud obtained by TLS scanning from 12 different stations contains about 2 billion
points, which carry a record of spatial coordinates and the RGB value of the individual pixel, while the
scanning precision (scanning of the point coordinates) is about 2 mm. A total of 254 images (resolutions
5472 x 3648) recorded from a height of 80 m above the take-off point were collected by the drone-
borne optical sensor. The recording included an area of 0.047 km®. The mean total error of the resulting
point cloud was about 1.6 cm. For the creation of a thick point cloud, over 47 million points were gene-
rated. This processing required almost 36 hours. Finally, an orthophoto with resolution of 2 cm/pix was
obtained while reconstructed digital elevation model’s resolution was 4 cm/pix.

CONCLUSION

Due to the presence of dence vegetation, the imaging and scanning could only be performed
without the vegetation and before the snowfall began, so the recording for the project purpose could
have been performed only in the late autumn, i.e., during November or in early spring,. Since the day-
light is significantly shorter at that time, recording and scanning is possible only in the early morning
hours. For the UAV imaging, it is necessary to pay attention to the time of shooting, because in the late
autumn/early spring months, the sun beams have a smaller incidence angle and in complex morphology
create shading that make images difficult to process. During flight preparing phase, drone operator is in
obligation to obtain all prerequsitied permits from the flight authorities of the Republic of Serbia
(Ministry of Defence, Civil Aviation Directorate and Serbia and Montenegro Air Traffic Service). Proce-
dure can take up to two weeks, which depends from the type of flight raion and type of airspace where
area of interest belong. This can significantly affect rational planning of imaging epoch:s.

The next field work was planned for the period October-November 2018, after that it will be
possible to compare the point cloud and erosion estimation for one year, i.e., one hydrological cycle,
and subsequently, to correlate it with climatic conditions. 3D printing is also planned for 2018. It has
been shown that the TLS scan possesses significantly higher accuracy and resolution and it is possible to
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monitor erosion based on them, as opposed to the point cloud obtained by photogrammetry that can
be used for acquiring general representation of terrain. In the course of the field work, several depo-
sition gauges were spotted at the site, for physical measuring of the eroded material as well as a mini-
meteorological station, belonging to colleagues from the University of PriStina in Kosovska Mitrovica,
who are working on a project of their own, simultaneously with the activities of the MEDA project. Such
coincidense might play an important role in comparing the results of the erosion process monitoring
based on two entirely different approaches.
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