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PROJEKAT BEWARE-PRIBLIZAVANJE OTVORENIM PODACIMA O KLIZISTIMA

Biljana Abolmasov’, Dobrica Damjanovi¢?, Milo$ Marjanovi¢', Sasa Todorovié,
Ranka Stankovi¢!, Uro$ Durié3, Velizar Nikoli¢*

Y Univerzitet u Beogradu, Rudarsko-geoloski fakultet, e-mail: biljana.abolmasov@rgf.bg.ac.rs
% Geologki Zavod Srbije
3 Univerzitet u Beogradu, Gradevinski fakultet
“Ministarstvo rudarstva i energetike Republike Srbije

Kljucne reci: projekat BEWARE, kliziSta, lokalne zajednice, Srbija.
uvoD

Projekat harmonizacije podataka o klizistima i obucavanje lokalnih samouprava za njihovo prace-
nje BEWARE (BEyond landslide aWAREness), je sproveden od strane Geoloskog zavoda Republike Srbije i
Univerziteta u Beogradu, Rudarsko-geoloskog fakulteta tokom 2015-2016 godine. Partneri u projektu su
bili kancelarija UNDP u Srbiji, Ministarstvo rudarstva i energetike i Agencija za javna ulaganja Republike
Srbije. Cilj projekta BEWARE je bio da se uradi jedinstvaena baza podataka o klizisStima i da se projektom
ukljuci 27 lokalnih zajednica pogodenih poplavama i kliziStima tokom maja 2014 godine (Slika 1a, 1c),
¢ime bi se bolje pripremile za slicne dogadaje u buducnosti. U radu su prikazane aktivnosti tokom izrade
projekta kao i osnovni postignuti rezultati.

I \;\Ztlﬁ;.:itnler | WPS5 Data q WP6 SWOT analysis B
N |
WP4 BEWARE portal WP10 Follow-up
g ‘| WP7 Hazard Maps WP Sustainability
1. $ID 15. SM. PALANKA
WP8 Critical sites 2. SABAC 16. VELIKA PLANA
3. LOZNICA 17. §V|‘I'.AJNAC
4. M. ZVORNIK 18. CACAK
5. KRUPANJ 19. KRAGUJEVAC
6. KOCELJEVA 20. JAGODINA
7. OSECINA 21. KRALJEVO
c 8. VALJEVA 22. TRSTENIK
9.UB 23. VARVARIN

10. OBRENOVAC  24. PARACIN

11. LJUBOVIJA  25. MAJDANPEK
12. LAZAREVAC  26. KLADOVO
s 13. BAJINA BASTA 27. NEGOTIN
e 14. KOSJERIC

Slika 1. A) Geografski polozaj 27 opstina u Srbiji ukljucenih u projekat BEWARE (roze) B) Grafikon aktivnosti projekta BEWARE C)
Spisak opstina ukljucenik u projekat.

Figure 1. A) Geographical position of 27 municipalities in Serbia involved in BEWARE project (pink) B) Flow Chart of BEWARE
project C) List of municipalities in Serbia involved in project.
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METODOLOGIJA

Osnovni ciljevi projekta su bili slededi: jacanje kapaciteta lokalne uprave/jedinica civilne zasti-
te/sektora za vanredne situacije u 27 opstina u Srbiji kroz sprovodenje obuke i opremanje neophodnom
opremom za prijavljivanje kliziSta; BEWARE (GIS) web portal kao platforma za interaktivno prijavljivanje
pojava kliziSta na unifromnim formularima; poboljSanje kvaliteta podloga za prostorno planiranje svake
opstine uz izradu SWOT analize za procenu hazarda, ugroZenosti i rizika od klizista; registrovanje kriti-
¢nih lokacija sa predlozima za sanaciju; poboljSanje rada drZavnih institucija kroz aZuriranje baze podata-
ka o klizistima (kao rezultat projekta), al ii kroz formu prijavljivanja klizista od drugih korisnika preko in-
terneta.

Realizacija ciljeva projekta podeljena je na nekoliko aktivnosti - Work Packages (WPs) (Slika 1b).
Jedan od ciljeva projekta je bio da se kroz aktivhost WP1 tehnicki osposobe predstavnici 27 lokalnih
samouprava prijavljivanje pojava klizista u buduénosti. WP2 aktivnosti su realizovane tokom uvodnog
sastanka koji je ukljucio realizatore projekta i predstavnike donatora, UNDP kao koordainatora, odnosno
odgovarajucée drzavne institucije. Obuka predstavnika lokalne samouprave iz svake od pomenutih opsti-
na bila je deo WP3 aktivnosti zajedno sa distribucijom Stampanog materijala, brosSure projekta i realizo-
vana je tokom obuke. Ova aktivnost ukljucivala je teorijsku i prakti¢nu obuku predstavnika na terenu.
BEWARE web portal je projektovan da omogudi unoSenje podataka o klizistima od strane ucesnika i
predstavnika, ali i iz drugih izvora podataka u standardizovnom obrascu, kao i da se kroz aktivnosti WP4
omoguci vidljivost projekta i njegovih rezultata. Prikupljanje istorijskih i novih podataka kao i popunjava-
nje baze podataka preko sadrzaja GIS web portal bili su deo WP5 aktivnosti, ukljuc¢ujudi i analizu satelit-
skih snimaka visoke rezoulucije u cilju registrovanja klizista. SWOT analiza dokumentacije i ljudskih resur-
sa za svaku opstinu u cilju moguénosti izrade karata hazarda, ugroZenosti i rizika uradena je za svaku
opstinu u okviru WP6 aktivnosti. Procena hazarda od klizista uradena je primenom AHP metode procene
(WP7). WP8 aktivnosti ukljucile su identifikaciju i izbor kriticnih lokacija za istrazivanje i projektovanje
sanacionih mera.

REZULTATI

Istrazno podru¢je obuhvata teritoriju od 14 510 km?, tj. Teritoriju 27 opstina u Srbiji (Slika 1a,
1c). Tokom petomesecnih terenskih aktivnosti ukupno je registrovano 2219 klizista po jedinstvenom
harmonizovanom terenskom obrascu uskladenom sa medunarodnom praksom (Cruden and VanDine,
2013). Kao podrska terenskom radu koris¢eni su i dostupni satelitski snimci veoma visoke (Pléiades) i
visoke rezolucije (SPOT6 and WorldView?2). Ukupan broj evidentiranih kliziSta analizom satelitskih snima-
ka je bio 1175. Otvoreni podaci o registrovanim kliziStima za sve opstine obuhvatili su ukupno 1885 ve-
rifikovanih pojava nestabilnosti.

Ukupno 50 odgovornih lica je predloZzeno od strane lokalne samouprave i obuceno da moze
efektivno, na standardnom obrascu da prijavi kliziSta u sklopu ja¢anja kapaciteta lokalnih uprava. Pred-
stavnicima je omogucden pristup na web portal projekta uz korisnic¢ki nalog i posebnu Sifre za unos i
razmenu podataka sa portala. Ukupno su organizovana Cetiri sastanka na kojima su predstavnici uz
teorijske osnove imali i priliku da prakti¢no primene saznanja ste¢ena tokom obuke. BroSura-Stampana
publikacija projekta je tokom 2-dnevne obuke distribuirana svim predstavnicima lokalne samouprave.
Svaka od 25 opstina je opremljena sa stabilnim racunarom, tabletom i GPS-om za lociranje klizista na
terenu, kao i odgovarajuéim topografskim i geoloskim podlogama. BEWARE web portal je omogucio slo-
bodan pristup svim informacijama vezanim za projektom predvidene aktivnosti ukljuujuéi: unosenje po-
dataka o klizistima ucesnika i predstavnika, odnosno partnera (jedinstvenog harmonizovanog obrasca za
evidenciju klizista), vizuelizaciju razli¢itih funkcija, vidljivost rezultata projekta za sve korisnike, javni
pristup rezultatima projekta, jednostavne statisticke analize, SWOT analizu, rezultate analize padavina,
rezultate analize satelitskih snimaka, procenu podloZznosti na klizenje za svaku opsStinu, saopstenja i
novosti i dr. Dodatno, mobilna aplikacija za tablete i android uredaje je razvijena u sklopu projekta da bi
se podrzalo ukljuc¢ivanje lokalne zajednice u prijavljivanje kliziSta. SWOT analiza je obuhvatila dostupnu
plansku dokumentaciju u svakoj opstini, ukljuCujuci i popunjenost ljudskim resursima. Za svaku opstinu
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pogodenu dogadajima 2014. godine su date i posebne preporuke od koristi za izradu prostornog plana
opstine. Ove mere predstavljaju deo aktivnosti u procesu oporavljanja drustva posle katastrofa. Metoda
visekriterijumske analize (AHP) je koris¢ena na celom istraznom podrucju za procenu podloZnosti terena
na klizenje. Karte podloZnosti terena na klizenje su uradene u regionalnoj razmeri da bi njihovo koris¢e-
nje bilo primereno razmeri prostornog plana opstine, odnosno geoloske dokumentacije za potrebe izra-
de prostornog plana svake opstine. Procena ugrozenosti i rizika od kliziSta za stanovnistvo je uradena za
opstinu Krupanj i grad Valjevo uz koriséenje otvorenih podataka o gustini stanovnistva. Sve karte su
dostupne lokalnoj samoupravi u formi otvorenih podataka. Tokom projekta izabrano je dvanaest lokacija
na kojima je predvideno da se izvrSe istrazivanja i projektuju odgovarajuée sanacione mere. BEWARE
web portal kao i svi podaci su dostupni na adresi http://geoliss.mre.gov.rs/beware/ .

ZAKLIUCAK

Opsti cilj projekta BEWARE je bio da se na standardizovan nacin izradi baza podataka o kliziStima
na podrucju opstina koje su bile pogodene poplavama i klizistima u maju 2014 godine i da se time aktiv-
no ukljuce lokalne samouprave, ¢ime bi se pomoglo da spremno docekaju slicne pojave u buduénosti.
Ukupno je 25 opstina opremljeno za brzo prijavljivanje klizista i ukupno je 50 predstavnika lokalnih sa-
mouprava obuceno da ucestvuju u aktivnostima prijavljivanja kliziSta i nakon zavrsetka projekta. Direkrni
korisnici projekta su lokalne uprave i jedinice civilne zastite, sektor za vanredne situacije, razli¢ite drzav-
ne institucije, agencije za osiguranje lica i imovine, javna preduzeda i ustanove i dr. Svi prikazani ciljevi i
rezultati projekta su publikovani na BEWARE web portal kao otvoreni podaci. Medutim, jednostavna
analiza aktivnosti predstavnika lokalne samouprave ukazuje da je svega nekoliko lokalnih samouprava
nastavilo sa daljom realizacijom projekta nakon dve godine od njegovog zavrsSetka. Ukupno je 50 klizista
registrovano od strane predstavnika lokalne samouprave u opsStinama Valjevo, Krupanj i Kragujevac.

ZAHVALNOST

Projekat BEWARE (BEyond landslide aWAREness) je finansiran od Vlade Japana i realizovan uz
pomoc¢ kancelarije UNDP u Srbiji (donacija No 00094641). Sve aktivnosti su takode podrZane i od strane
Ministarstva prosvete, nauke i tehnoloskog razvoja u Republici Srbiji kroz projekat TR36009. Posebnu
zahvalnost autori duguju svim kolegama koji su bili ukljuceni u projektne aktivnosti iz obe institucije
realizatora projekta.

PROJECT BEWARE-APPROACHING TO OPEN LANDSLIDES DATA

Biljana Abolmasov’, Dobrica Damjanoviéz, Milo$ Marjanovi¢', Sasa Todorovié?,
Ranka Stankovi¢!, Uro$ Durié3, Velizar Nikoli¢*

2 University of Belgrade, Faculty of Mining and Geology, e-mail: biljana.abolmasov@rgf.bg.ac.rs
3 Geological Survey of Serbia
3 University of Belgrade, Faculty of Civil Engineering
4 Ministry of Mining and Energy of the Republic of Serbia

Key words: BEWARE Project, landslides, municipalities, Serbia.

INTRODUCTION

Project on “Harmonization of landslide data and training of municipalities for its monitoring
(BEyond landslide aWAREness) BEWARE”, was implemented by the Geological Survey of Serbia, and the

University of Belgrade Faculty of Mining and Geology during 2015-2016. The Project partners were
UNDP Office in Serbia, Ministry of Mining and Energy and Agency for Public Investments of the Republic
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of Serbia. The overall aim of BEWARE project was to standardize post-event landslide database and
closely involve local community of 27 municipalities affected by May 2014 flooding and landslides
episode in Serbia (Figure 1a, 1c), and prepare them to cope with catastrophic events in the future. In
this paper, we are presenting main BEWARE project activities and results implemented in local com-
munities of Serbia after the May 2014 event.

METHODOLOGY

Main project objectives were as follows: enhancing municipal capacities/Civil Protection offices
in 27 municipalities in Serbia with necessary equipment for effective landslide event reporting; building
capacities among the regional/local authorities/Civil Protection staff for landslide event reporting;
BEWARE (GIS) web portal as a platform for interactive landslide event reporting and unifying landslide
data records; improving land use planning documents of each municipality - SWOT analysis of each
municipality for justifying landslide hazard, vulnerability and risk analysis; identifying critical sites for
landslide rehabilitation and, improvement of governmental agencies practice in building/updating na-
tionnal landslide database from BEWARE itself, but also form general crowd sourcing approach.

Several Work Packages (WPs) were posted to realize the project objectives (Figure 1b). Objective
of WP1 was to technically enable local authority and Civil Protection offices, i.e. their staff, in 27 muni-
cipalities in Serbia, to perform simple but sufficiently reliable landslide reporting tasks in the future.
WP2 activities were related to Kick-off meeting including participants, partners (their municipal office-
als), donors, UNDP coordinator and related governmental officials. Training of representatives from
each municipality for effective landslide reporting was part of WP3 together with preparing and printing
brochures and guidelines as training tutorial materials. The action included theoretical and practical
(field work) demonstration. BEWARE portal hosted the project platforms, including: participant and
partner users data uploads, platform for unifying and harmonizing landslide information from various
sources, visualizing functionalities, transparency of the project to any beneficiary, disseminating project
results as a parts from WPA4. Collecting all available (existing) and acquiring new data for feeding the
geodatabase and populating the portal and GIS web portal contents were part of WP5 activities as well
as acquiring high-resolution (0.5 m) satellite images for visual and/or semi-automated landslide recogni-
tion and interpretation landslides. SWOT analysis of data and human resources for each municipality for
recognizing possibilities for in-depth hazard, vulnerability and risk analysis were performed within WP6.
Modeling landslide hazard was performed by using AHP methods for assessment (WP7). WP8 activities
included identification of critical landslide sites and design of remedial measure.

RESULTS

The study area was covering 14 510 km? of 27 municipalities in Serbia (Figure 1). The total num-
bers of 2219 landslides were registered during five months of field campaigns according to the harmo-
nized landslide event data sheet (Cruden and VanDine, 2013). As a support to field campaigns Very High
Resolution (Pléiades) and High Resolution (SPOT6 and WorldView2) available satellite images were
analyzed. The total numbers of 1175 landslides were registered by satellite images analysis. Open data is
provided for all municipalities and include the total of 1885 verified occurrenFigces landslide.

A total of 50 responsible persons nominated from local authorities were trained to perform
effective, standardized and accurate landslide event report as a part of capacity building. Those RPs
were supported by username and password for uploading and downloading data from the BEWARE web
portal. Four workshops were organized (e.g. municipalities that belong to the same or adjacent regions
were grouped together) and included theoretical and practical (field work) demonstration. Project Bro-
chure and other supplementary material were prepared and printed and distributed during the 2-day
workshops. Each of 25 municipalities was supplied with the hardware and software components for
tablets and desktop computers, topographic, geologic maps and GPS. BEWARE web portal was launched
and hosts all project activities, including: participant and partner users data uploads (unified and harmo-
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nized landslide information from various sources), visualizing functionalities, transparency of the project
to any beneficiary, disseminating project results, simple statistical analysis, SWOT analysis, rainfall data
analysis, satellite data analysis, landslide susceptibility assessment for each municipality, news and infor-
mation etc. Additionally, mobile software application for tablets and android mobile phones was creat-
ed for supporting local communities in effective landslide reporting. All data and data analysis and
results are open access data. SWOT analysis - SWOT analysis of available data for land-use/urban
planning and human resources of each municipality were performed. Additional recommendations and
improvements for Master Plan were introduced for all municipalities that were most affected by land-
slides during May 2014. These measures are recognized as a part of non-structural measures in the
disaster relief process. Analytical Hierarchy Process (AHP) used for modeling and assessing landslide
susceptibility for the study area. Landslide susceptibility maps prepared in regional scale (1:25 000-scale
of Master Plan according to the Law) and provided for each of 27 municipalities as a support for Master
Plans documents and as a part of non-structural measures. Landslide vulnerability and relative risk
assessment of the population were prepared for Krupanj and Valjevo municipalities by using open ac-
cess Serbian population density data in regional scale too. All maps are available for local land-use and
urban authorities as open access data. Twelve critical sites were chosen for implementation of structural
remedial measures, on the basis of affected people and property that have not been already subjected
to intervention in post-event responses. BEWARE project portal and all data are available at
http://geoliss.mre.gov.rs/beware/ .

CONCLUSION

The overall aim of BEWARE Project was to standardize post-event landslide database and closely
involve local communities affected by May 2014 events in Serbia, and prepare them to cope with
catastrophic events in the future. In total, 25 municipalities were equipped for fast landslide reporting,
and 50 trained RPs were included in the follow-up project activities. Direct beneficiaries are local autho-
rities and Civil Protection/Emergency management offices, related governmental institutions, insurance
and assessment agencies, public enterprises and the general public. All project data and results were
presented on the BEWARE web portal as open data reports. However, the simple post-project analysis
shows that only few municipality's follow-up project activities after two years of closing planned Project
activities. The total number of 50 landslides were recorded from RPs in Valjevo, Krupanj and Kragujevac
municipality in the last two years.
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