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U radu se na temelju analize vodoopskrbe, turistitkog prometa i klimatskih pa-
rametara procjenjuje odrzivost i moguénosti prilagodbe vodoopskrbnog sustava
u buduénosti s obzirom na istodobnost vr$nih optereéenja sustava sa su$nim raz-
dobljima u toplom dijelu godine. Istrazivanjem su obuhvaéeni otoci sjevernog i
srednjeg dijela Jadranskoga mora (Hrvatska), primjeri otoka s Cfa i Csa klimom
uz znadajne razlike u resursnom oslanjanju na oto¢ne i obalne vodne resurse. S ob-
zirom na to da dosadasnja klimatoloska istrazivanja upuéuju na porast proljetnih
i ljetnih temperatura na hrvatskoj obali te prostorne i sezonske promjene kolic¢ine
padalina uz njihovo smanjenje tijekom ljetnih mjeseci, u radu se opisuju mogu¢-
nosti prilagodbe trenuta¢nih, ali i alternativnih izvora prihrane vodoopskrbnih
sustava na otocima.

K1JUCNE RECE: odrzZivost, otoci, vodoopskrba, klimatske promjene, turizam, Ja-
dransko more

Based on the analysis of water supply, tourist traffic and climatic parameters,
the paper assesses the sustainability and possibilities of adapting the water sup-
ply system in the future, considering the simultaneity of the peak loads on the
water supply system with dry periods in the warm part of the year. The research
covers islands from the northern and middle part of the Adriatic Sea (Croatia),
which represent examples of islands with Cfa and Csa climates with significant
differences in resource reliance on the island and coastal water resources. Given
that previous climatological research indicates an increase in spring and summer
temperatures on the Croatian coast, as well as spatial and seasonal changes in the
amount of precipitation with a decrease during the summer months, the paper de-
scribes the possibilities of adapting current and alternative sources of water supply
systems on the islands.

KEey woRDSs: sustainability, islands, water supply, climate change, tourism, Adriatic
Sea
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UvOD

Odrziva vodoopskrba je od civilizacijskih po-
¢etaka do danas bila i ostala jedan od temeljnih
ogranic¢avajucih razvojnih preduvjeta na koji se
oslanja svakodnevni Zivot i gospodarstvo lokal-
nih zajednica. To posebno dolazi do izrazaja kod
geografski izoliranih cjelina kao $to su otoci, koji
pokazuju razli¢ite nacine prilagodbe lokalnih
zajednica, desto u uvjetima ogranicenih prirod-
nih resursa kao $to je dostupna pitka voda. U
kontekstu sve izrazenijih suvremenih klimatskih
promjena i porasta turisticke optere¢enosti oto-
ka, namede se pitanje otpornosti oto¢nih vodo-
opskrbnih sustava u izglednim scenarijima sve
vec¢ih vodoopskrbnih zahtjeva sa sve manjim re-
sursnim osloncem.

Ovo istrazivanje nastavlja se na niz do sada
provedenih istrazivanja koja su prepoznala pro-
blematiku odrzivosti vodoopskrbe na hrvatskim
otocima, koji su sezonski pod znacajnijim op-
tere¢enjem zbog maksimuma ljetne turisticke
sezone, istodobnog porasta broja vikendasa na
otocima i trenda porasta visokih temperatura te
sve ¢e$¢ih su$nih razdoblja. Problematikom odr-
zive vodoopskrbe na jadranskim otocima bave se
znanstvenici iz viSe polja te ova tema privladi in-
teres ne samo hrvatske ve¢ i medunarodne znan-
stvene zajednice. Medu radovima koji razmatraju
problematiku vezanu uz odrzivost vodoopskrbe
na hrvatskim otocima, isti¢uéi njihove krske hi-
drogeoloske specifi¢nosti, a u kontekstu turizma
i klimatskih promjena izdvajaju sljede¢i radovi:
Bagari¢ i sur. (1997), Bonacci i Roje-Bonacci
(2004), Grofelnik (2017), Lukaé¢ Reberski i sur.
(2020), Luttenberger (2013), Margeta (2022),
Muselli i sur. (2009), Patekar i sur. (2022), Slavuj
i sur. (2009), Terzié (2004), Terzié (2022b), Ter-
zi¢ i Markovi¢ (2010), Tomas i Blaz (2022), Turk
(1989) i Vlasi¢ (2022).

Navedeni radovi upuduju na to da turisticki
atraktivan prostor jadranskih otoka nije homo-
genih obiljezja $to se tice odrzivosti vodoopskr-
be ve¢ se vidljive razlike koje se u ovom istra-
zivanju analiziraju te su pruzaju prijedlozi za
poboljsanje odrzivosti vodoopskrbe u kontekstu
suvremenih povecanih pritisaka na vodoopskrb-

ne sustave.
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INTRODUCTION

From the beginning of civilization to the present
day, sustainable water supply has been and remains
one of the fundamental limiting development pre-
conditions on which the daily life and economy of
local communities rely. This fact is particularly evi-
dent in geographically isolated areas such as islands,
which are showing different ways of adaptation of
local communities, often in conditions of limited
natural resources such as available drinking water.
In the context of increasingly pronounced recent
climate changes and the increase in tourism on the
island, the question of the resilience of the island’s
water supply systems arises in likely scenarios of in-
creasing water supply requirements with decreasing
resource support.

This research continues a series of studies already
carried out that recognized the issue of the sustain-
ability of water supply on the Croatian islands. The
main characteristics of the islands’ water supply
system are seasonal pressure on the system under a
significant peak of the summer tourist season, the
simultaneous increase in the number of weekend-
ers on the islands and the trend of increasing high
temperatures and increasingly frequent dry periods.
Scientists from several fields have dealt with the issue
of sustainable water supply on the Adriatic islands
until today, and this topic has attracted the interest
not only of the Croatian but also of the international
scientific community. Among the works that consid-
er the sustainability of water supply on Croatian is-
lands, in the context of tourism and climate change,
the following works should be highlighted: Bagari¢
et al. (1997), Bonacci and Roje-Bonacci (2004),
Grofelnik (2017), Luka¢ Reberski et al. (2020),
Luttenberger (2013), Margeta (2022), Muselli et al.
(2009), Patekar et al. (2022), Slavyj et al. (2009),
Terzi¢ (2004), Terzié (2022b), Terzi¢ and Markovié
(2010), Tomas and Blaz (2022), Turk (1989) and
Vlasi¢ (2022). From the mentioned papers, it is ev-
ident that the tourist-attractive areas of the Adriatic
islands are not homogeneous in terms of the sustain-
ability of the water supply. This research observes
and analyses the differences in the water supply on
islands and makes proposals for improving the sus-
tainability of water supply in the context of modern
increased pressures on water supply systems.
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Cilj ovoga rada je prikazati mogu¢nosti prila-
godbe i povecanja otpornosti oto¢nih vodoop-
skrbnih sustava u uvjetima rastu¢ih zahtjeva s
obzirom na raspoloZive vodne resurse, postojecu
infrastrukeuru te turisti¢ki rast, energetsku krizu
i utjecaj klimatskih promjena.

Radi postizanja zadanog cilja istrazivanja, po-
stavljeno je osnovno istrazivacko pitanje koje
je dalje razradeno utvrdivanjem zadataka nizeg
reda. Osnovno istrazivacko pitanje na koje ovaj
rad odgovara glasi: Na koje se razlike u odrzi-
vosti oto¢nih vodoopskrbnih sustava oslanja lo-
kalna zajednica i turizam hrvatskih otoka te koje
su moguénosti odrzivosti i prilagodbe budué¢im
izazovima vodoopskrbe? Kako bi se odgovorilo
na zadano pitanje, u istrazivanju se pristupilo
utvrdivanju: specificnih razlika izmedu otoka
Jadranskoga mora s obzirom na klimatska obi-
ljezja i klimatske promjene, razlika u turistickom
optere¢enju vodoopskrbnog sustava, moguéno-
stima odrzivosti i prilagodbe postojeéeg vodo-
opskrbnog sustava te moguénostima alternativne
vodoopskrbe koje utjecu na buducu odrzivost i
razvoja otoka.

Svrha utvrdivanja specifi¢nosti, razlika i mo-
guénosti djelovanja u vezi s odrzivosti vodoop-
skrbnih sustava na hrvatskim otocima je doprinos
u oblikovanju intervencija planske dokumente i
konkretne projekte koji bi u budué¢nosti mogli
pridonijeti otpornosti oto¢nih zajednica na iza-
zove koje donose klimatske promjene s istodob-
nim izglednim povecanjem potrosnje vode za
potrebe turizma.

Za studiju slucaja ispitivanja odnosa klimat-
skih promjena, turistickog optereéenja i alterna-
tivnih moguénosti vodoopskrbe s ciljem poveéa-
nja samodostatnosti oto¢nih zajednica uzeta su
Cetiri hrvatska otoka. Analizirane su razli¢itosti
trenutacne situacije, ali i budu¢ih promjena sto
se ti¢e vodoopskrbe na otocima te su uzeta dva
para otoka u dva razli¢ita klimatska podrudja na
Jadranu. Parovi otoka odabrani su tako da jedan
od otoka ima vodoopskrbni sustav vezan za ko-
pno, a drugi vodoopskrbni sustav otoka oslonjen
je navodne resurse oto¢nog prostora te su u obzir
uzeti i razlic¢iti klimatski uvjeti koji imaju utjecaj
na vodoopskrbu. Iz podru¢ja Cfa klime uzeti su
otoci Rab te Cres i Losinj (Cres i Losinj ¢ine je-

The aim of this paper is to show the possibilities
of adaptation and increasing the resilience of the
island’s water supply systems in the conditions of
growing demands with regard to available water re-
sources, existing infrastructure and tourism growth,
the energy crisis and the impact of climate change.

In order to achieve the given goal of the research, a
basic research question was posed, which was further
elaborated by determining lower-order tasks. The
basic research question to which this paper answers
is: What are the differences in the sustainability of
island water supply systems on which the local com-
munity and tourism of Croatian islands rely, and
what are the possibilities of sustainability and ad-
aptation to future water supply challenges? In order
to answer the given question, the research set out to
determine: specific differences between the islands of
the Adriatic Sea, with regard to climatic characteris-
tics and climate changes, differences in the tourist
load of the water supply system, the possibilities of
sustainability and adaptation of the existing water
supply system, and the possibilities of alternative wa-
ter supply that affect future sustainability and island
development.

The purpose of determining the specifics, differ-
ences and possibilities of action regarding the sus-
tainability of water supply systems on the Croatian
islands is to contribute to the design of interventions
through planning documents and project ideas that
could in the future contribute to the resistance of
island communities to the challenges brought by cli-
mate change with a simultaneous likely increase in
water consumption for tourism.

Four islands in the Adriatic Sea (Republic of Cro-
atia) were selected for the case study that deals with
the relationship between climate change, tourism
pressure, and alternative water supply options to in-
crease the water supply self-sufficiency of island com-
munities. The differences in the current situation, as
well as future impacts on the water supply system on
the islands, were analysed, and two pairs of islands in
two different climatic areas in the Adriatic area were
selected. The pairs of islands were chosen in such a
way that one of the islands pair has a water supply
system linked to the mainland hinterland, while on
the other islands pair water supply system relies on
the water resources of the island itself. The different
climatic features that have a significant impact on
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TaBLICA 1. Povr§ina i broj stanovnika otoka za razdoblje 2015. — 2020. godine
TABLE 1 Areas and number of inhabitants of the island for the period 2015-2020

Procjena broja stanovnika sredinom godine /

Estimated Number of Inhabitants in the Middle of the Year
Jedinice lokalne samouprave / Povrsina /

2015. 2016. 2017. 2018. 2019. 2020.
Local Administrative Units Area (km?)
Otoci / the Islands of Cres and

480,1 11084 11018 10889 10812 10783 10858

Losinj
Otok /the Island of Rab 86,1 9420 9315 9234 9207 9125 9145
Otok /the Island of Bra¢ 395,4 14608 14548 14519 14648 14790 14818
Ortok /the Island of Vis 89,7 3559 3528 3546 3536 3552 3575

Izvor / Source: Drzavni zavod za statistiku, 2023; Ministarstvo regionalnog razvoja i fondova Europske unije, 2021.

dinstven vodoopskrbni sustav), a iz podrucja Csa
klime otoci Bra¢ i Vis.

Otoci Cres, Losinj, Rab, Bra¢ i Vis dio su $ire
¢jeline jadranske karbonatne platforme te dijele
sli¢cna obiljezja osnovne geoloske grade koja pre-
sudno utje¢u na krska obiljezja otoka, $to pak
uzrokuje relativno oskudne lokalne potencijale
za vodoopskrbu. Na podru¢ju proucavanih oto-
ka zbog izrazenih vapnenackih krskih poroznih i
propusnih obiljezja podloge nema stalnih povr-
sinskih vodenih tokova. Vrlo brzo nakon kontak-
ta s krskom podlogom, padaline se u potpunosti
infiltriraju u podzemlje (Terzi¢ i sur., 2022b).
Povrsinski buji¢ni kraci tokovi formiraju se is-
kljucivo za obilnih padalina. Na otocima je zna-
¢ajna i pojava lokvi koje su nekada bile presudne
za odrzavanje tradicionalnog stocarstva, dok da-
nas predstavljaju oaze bioraznolikosti i podrza-
vaju biokapacitet otoka. Slatkovodne lokve na
otocima prirodno su predisponirane udubine u
krskom reljefu koje su cesto bile modificirane
antropogenim utjecajem kako bi u njima voda
bila dostupna cijele godine.

Otoci imaju uslojenu do djelomic¢no ljuska-
vu geolosku strukturu koju ¢ine dominantno
vapnenacke naslage kredne i kvartarne starosti
na kojima je razvijen krski reljef. Na otocima se
moze pratiti blago izvijanje struktura koje ugru-
bo prate obalu odnosno dinarski smjer pruzanja
sjeverozapad-jugoistok. Stijene su gotovo isklju-
¢ivo iz sedimentne skupine s iznimkom manjih
pojava vulkanskih stijena na otoku Visu oko
Komize (Terzié i sur., 2022a). U kontekstu vo-
doopskrbe vazne su i manje pojave paleogenskih

fliSnih naslaga (posebice na podru¢ju Lopara na
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water supply were also analysed. The islands of Rab,
Cres and Lo$inj were selected within the area of Cfa
climate (Cres and Losinj have a common water sup-
ply system), while for comparison the islands of Bra¢
and Vis were selected within the area of Csa climate.

The islands of Cres, LoSinj, Rab, Bra¢ and Vis are
part of the wider Adriatic carbonate platform. They
they share with it similar features of the basic geo-
logical structure, which decisively affects the karst
characteristics of the islands, and results in relatively
scarce local potential for water supply. In the area
of the studied islands, there are no permanent sur-
face water flows due to the pronounced porous and
permeable characteristics of the limestone karst sub-
stratum. Very soon after contact with the karst sub-
strate, the precipitation completely infiltrates into
the subsoil (Terzi¢ et al., 2022b). Surface torrential
shorter surface flows are formed exclusively for heavy
rainfall. The appearance of puddles on the islands
is also significant, which were once crucial for the
maintenance of traditional animal husbandry, while
today they represent oases of biodiversity and sup-
port the islands biocapacity. Freshwater puddles on
the islands are naturally predisposed depressions in
the karst relief that were often subject to by anthro-
pogenic modifications so that water was available in
them throughout the year.

The islands have a layered to partially scaly geolog-
ical structure, which predominantly consists of lime-
stone deposits of Cretaceous and Quaternary age, on
which the karst relief is developed. On the islands,
we can follow the slight curvature of the structures
that roughly follow the coast, that is, the Dinaric di-
rection of extension northwest-southeast. The rocks

are almost exclusively from the sedimentary group
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otoku Rabu) koje omogucuju lokalnu vodoodr-
zivost i pojavu manjih izvora slatke vode koji se
koriste za potrebe vodoopskrbe.

Jedina stalna veéa povrsinska pojava vode na
istrazivanom podrudju je Vransko jezero c¢ija
se voda koristi u vodoopskrbi Cresa i Lo$inja.
Vransko jezero na otoku Cresu ima volumen 220
milijuna m?® vode visoke kakvoce. Jezero je krip-
todepresija povrsine 5,75 km? i volumena oko
220 milijuna m3. Pradenjem razine vode u jeze-
ru 1980-ih ustanovilo se da poveéano crpljenje
vode, posebice tijekom ljetne turisti¢ke sezone,
izaziva sniZavanje njegove razine te se istrazu-
ju uzroci i posljedice ove pojave. Istrazivanjima
(Biondi¢ i sur., 1995; Bonacci, 1995; Ozanié &
Rubini¢, 1998) je ustanovljeno da prosje¢na go-
di$nja koli¢ina padalina na slivu Vranskog jezera
iznosi 1068 mm, prosje¢na godisnja koli¢ina is-
paravanja s povrsine jezera 1153 mm, a godi$nja
koli¢ina crpljene vode iz jezera nesto vise od 2
milijuna m3. Bilanca ovih brojki govori o o¢itoj
ranjivosti jezera u sezonskim ljetnim poveéanim
koli¢cinama crpljenja vode te o prihrani jezera
vodom iz podzemlja koje moze biti izlozeno za-
slanjenju. Odrzivost vodoopskrbe otoka Cresa i
Losinja iz Vranskog jezera potrebno je sustavno
i kontinuirano pratiti da ne bi doslo do zasla-
njivanja vodonosnika i jezera (Grofelnik, 2017;
Ozani¢ & Rubini¢, 1998).

Klimatska obiljezja odabranih otoka upué¢uju na
slozenost utjecaja klime na vodoopskrbu, a jedno
od osnovnih obiljezja je izrazena ljetna susnost koja
prema jugu Jadranskog mora sve vise dolazi do izra-
zaja. Posebno se to odituje na pucinskim srednjo-
dalmatinskim i juznodalmatinskim otocima gdje
se u pojedinim godinama moze dogoditi da jedan
ili dva ljetna mjeseca budu bez padalina. U takvim
uvjetima i relativno male opazene klimatske pro-
mjene mogu imati veliki utjecaj na vodnu bilancu
$to se odrazava na raspolozivost vode ljeti. Do sada
su utvrdeni trendovi porasta temperature, posebno
ljeti, dok promjena kolic¢ine padalina nije prostor-
no jednoznacna iako vedina istrazivanja pokazuje
smanjenje koli¢ine padalina u toplom dijelu godi-
ne na najve¢em dijelu obale (MZOE, 2023). Ova
istrazivanja podudaraju se sa sli¢nim istrazivanjima
za podrucje Mediterana koje navode osusenje i re-

gije kao jednog od izazovnijih okoli$nih problema

with the exception of minor occurrences of volcanic
rocks on the island of Vis around Komiza (Terzié et
al., 2022a). In the context of water supply, minor
occurrences of Paleogene flysch deposits (especially
in the area of Lopar on the island of Rab) are also
important, which enable local water retention and
the appearance of smaller sources of fresh water that
are used for water supply purposes.

The only permanent larger surface water in the re-
searched area is Lake Vrana, whose water is used in
the water supply of Cres and Losinj. Lake Vrana on
the island of Cres has a volume of 220 million m® of
high-quality water. The lake is a crypto-depression
with an area of 5.75 km? and a volume of about 220
million m3. By monitoring the water level in the lake
during the 1980s, it was established that increased
pumping of water, especially during the summer
tourist season, causes its level to lower, and the caus-
es and consequences of this phenomenon began to
be investigated. The researches (Biondi¢ et al., 1995;
Bonacci, 1995; OZani¢ & Rubinié, 1998) stand out,
and they established that the average annual amount
of precipitation in the basin of Lake Vrana is 1068
mm, the average annual amount of evaporation from
the surface of the lake is 1153 mm, and the annual
amount of water pumped from the lake is slightly
more than 2 million m3. The balance of these figures
speaks of the obvious vulnerability of the lake during
the seasonal summer caused by increased amounts
of pumped water and the lake’s feeding with water
from the underground, which may be exposed to sa-
linity. The sustainability of the water supply to the
islands of Cres and Losinj from Lake Vrana needs
to be systematically and continuously monitored to
prevent salinization of the aquifer and the lake itself
(Grofelnik, 2017; Ozanié & Rubinié, 1998).

The climatic features of the selected islands indi-
cate the complexity of the climate’s impact on the
water supply, and one of its basic features is the
pronounced summer dryness, which is more pro-
nounced towards the southern part of the Adriatic
Sea. This is especially evident on the offshore islands
of the central and southern part of Dalmatia, where
in certain years one or two summer months could
be without any precipitation. In such conditions,
even relatively small observed climate changes can
have a large impact on the water balance, which im-

pacts the availability of water during the summer.
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toga dijela svijeta (Guemas i sur., 2015; Iglesias
i sur., 2007; Norrant & Douguédroit, 2006; Se-
ager i sur., 2014). Scenariji klimatskih promjena
IPCC-a isticu nastavak sli¢nih trendova do kraja
21. stolje¢a (Lee i sur., 2021). Ocekuje se daljnji
porast temperature, pogotovo na juznom dijelu Ja-
dranskog mora, dok signal promjene padalina nije
tako jasan iako veéina scenarija promjena klime
upucuje na smanjenje koli¢ine padalina u ljetnim
mjesecima (Giittler i sur., 2020; MZOE, 2023).
Godi$nji hod zahtjevnosti po vodoopskrbni
sustav hrvatskih otoka nije jednoli¢an ve¢ je za
odrzivost vodoopskrbnog sustava poseban izazov
sezonalnost turizma (ljetni maksimumi turisti¢-
kog prometa) koji se podudara s klimatski susnim
ljetnim razdobljem (mediteranske ljetne suse).
Takoder, vidljiv je trend kvantitativnog porasta
turistickog prometa koji ¢e u bliskoj buduénosti
izgledno povecati potrebe za vodom ljeti i susne
sezone, koje bi s klimatskim trendovima trebale
predstavljati jos veéi izazov za oto¢nu vodoopskr-
bu (Bonacci i sur., 2012). Uz navedeno, potreba
za pitkom vodom na otocima sve je izrazenija i
kvalitativnim razvojem turistickih usluga visih
dodanih vrijednosti koje uklju¢uju bazensku in-
frastrukturu, wellness sadrzaje i slicno (Grofel-
nik, 2017). Stoga je u kontekstu odrzivog razvo-
ja te osjetljivosti oto¢nih prostora na okolis$ne i
drus$tvene pritiske, osim trenuta¢nih, potrebno
predvidati i procese i okolnosti koje mogu utje-
cati na oto¢ne vodoopskrbne sustave. Ne smije se
zanemariti i trend povecanja cijena energije koja
utjeCe na cijenu crpljenja, obrade, skladistenja i
transporta vode, posebice na veée udaljenosti, $to
povecava troskove gradnje i odrzavanja sustava te
je u tom aspektu potrebno promisljati alterna-
tivne, odrzivije, ekonomski isplativije i otpornije

oto¢ne vodoopskrbne sustave.

PODACL METODE I PROSTORNI
OBUHVAT ISTRAZIVANJA

U kontekstu ovoga rada, koji se bavi vodom
kao osnovnim resursom za svakodnevne potrebe
ljudi i funkcioniranje gospodarstva, razmatraju
se pokazatelji potro$nje pitke vode iz prirodnih
povrsinskih ili podzemnih izvora (plava voda).
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The trends of temperature increase, especially in
summer months, were determined, while the change
in the amount of precipitation is not spatially uni-
form, although most studies indicate a decrease in
the amount of precipitation in the warm part of the
year on the largest part of the coast (MZOE, 2023).
These studies coincide with similar studies for the
Mediterranean area, where the dryness of the region
is highlighted as one of the challenging environmen-
tal problems of that part of the world (Guemas etal.,
2015; Iglesias et al., 2007; Norrant & Douguédroit,
20065 Seager etal., 2014). The IPCC climate change
scenarios indicate the continuation of similar trends
until the end of the 21st century (Lee et al., 2021).
A further increase in temperature is expected, espe-
cially in the southern Adriatic area, while the signal
of a precipitation change is not so clear, although
most climate change scenarios predict a decrease in
the amount of precipitation in the summer months
(Giittler et al., 2020; MZOE, 2023).

It should be emphasized that the annual fluctu-
ation of demand in the water supply system of the
Adriatic islands is not uniform, and for the sustaina-
bility of the water supply system a special challenge is
the seasonality of tourism (summer peaks of tourist
arrivals) which coincides with the dry summer peri-
od (Mediterranean summer droughts). The signifi-
cant trend of a quantitative increase in tourist arrivals
could also lead to an increase in the demand for wa-
ter during the summer and dry season in the near fu-
ture, which, considering the modern climate change
trends, should represent an even greater challenge for
the islands” water supply (Bonacci et al., 2012). In
addition, the demand for potable water on the is-
lands is increasingly expressed by the development of
tourist services of higher added value, which include
swimming pool infrastructure, wellness facilities and
similar infrastructure (Grofelnik, 2017). Therefore,
in the context of sustainable development and the
sensitivity of island areas to environmental and social
pressures, in addition to current ones, it is necessary
to anticipate future processes and circumstances that
may impact island water supply systems. It is nec-
essary not to ignore the trend of increasing energy
prices, affecting the price of pumping, processing,
storing and transporting water, especially over longer
distances, which increases the costs of water supply

system building and maintenance, so in this aspect,
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Za potrebe rada pregledane su sekundarne
baze podataka Drzavnoga hidrometeoroloskog
zavoda, Drzavnog zavoda za statistiku i lokal-
nih turistickih zajednica te su u izravnom kon-
taktu s komunalnim vodoopskrbnim tvrtkama
izdvojenih hrvatskih otoka prikupljeni podaci
o vodoopskrbi i vodoopskrbnim infrastruktur-
nim sustavima (otoci: Cres, Losinj, Rab, Brac i
Vis). Dobiveni podaci obradeni su i analizirani
te su posluzili za korelaciju i dobivanje relevan-
tnih zaklju¢aka. Prosje¢ni godi$nji hod kretanja
vrijednosti potrosene vode na otocima dobiven
je na Sestogodisnjem nizu podataka za razdoblje
od 2015. do 2020. godine te su za isto razdoblje
korelirani podaci o kretanju turistickih noéenja
na otocima.

Za analizu utjecaja klime na vodoopskrbni su-
stav odabranih otoka uzeti su podaci o tempera-
turi i padalinama za razdoblje od 1981. do 2020.
godine s meteoroloskih, odnosno klimatoloskih
postaja na otocima (Cres, Mali Losinj, Rab), kao
i postaja s vodozastitnih prostora za vodoopskrb-
ne sustave otoka (Senj, Gospi¢, Split-Marjan).
Podaci su dobiveni od Drzavnoga hidrometeoro-
loskog zavoda. U odabiru postaja u istrazivanom
prostoru prednost su imale postaje s cjelovitim
nizovima podataka za padaline.

Osim osnovnih klimatskih pokazatelja u radu
su odredeni linearni trendovi promjene godis-
njih i sezonskih vrijednosti temperatura i kolici-
ne padalina, a njihova je signifikantnost analizi-
rana Mann-Kendalovim trend testom (Kendall,
1975) s pomocu racunalnog programa XLSTAT
(Lumivero, 2023). Smanjenje koli¢ine padalina
i porast temperature imaju negativan u¢inak na
vodoopskrbu, jer se time povedava evaporacija i
smanjuje koli¢ina vode raspoloziva za Zivi svijet
i stanovnistvo. Kako relevantna istrazivanja po-
kazuju sve veéu pojavnost suse na Sredozemlju
(Gao & Giorgi, 2008; Iglesias i sur., 2007; So-
laraju-Murali i sur., 2019), u radu je kao poka-
zatelj susnosti koriSten indeks standardiziranih
padalina, SPI (Standardised Precipitation In-
dex) (Mckee i sur., 1993). SPI predstavlja broj
standardnih devijacija u odnosu na srednjak, a
odreduje se normaliziranom gama distribucijom
padalina. Ako su koli¢ine padalina ve¢e u odnosu

na srednju vrijednost, SPI ée imati pozitivne vri-

it is necessary to consider possible alternative solu-
tions of water supply on islands, that are more sus-

tainable, economically profitable and resilient.

DATA, METHODS AND RESEARCH
AREA

In the context of this research, which deals with
water as a basic resource that is necessary for the daily
needs of people and the functioning of the economy,
the indicators of potable water consumption from
surface or underground sources (blue water) will be
taken into account.

The secondary data sources of the Croatian Hy-
drological and Meteorological Service, Croatian Bu-
reau of Statistics, as well as local tourist boards, and
water supply and water supply infrastructure data,
were used. The latter was obtained in direct contact
with the municipal water supply companies of select-
ed Croatian islands (islands: Cres, Losinj, Rab, Bra¢
and Vis) and used in analyses. The aforementioned
data were used for correlation analyses to get relevant
conclusions on the topic of this research. The average
annual course of the water consumed on the islands
and the data that present the change in the number of
tourists and overnight stays on the islands were corre-
lated for the 2015 - 2020 period.

In order to analyse the impact of the climate on
the water supply system of the selected islands, tem-
perature and precipitation data for the 1981 - 2020
period collected at meteorological and climatological
stations on the islands (Cres, Mali Losinj, Rab), as
well as data of stations within water protection areas
on the mainland used for water supply systems of the
island (Senj, Gospi¢, Split-Marjan) were used. The
data were obtained from the Croatian Hydrological
and Meteorological Service. The priority was given
to those meteorological or climatological stations that
had complete sets of precipitation data.

Besides the basic climate indicators, linear trends of
changes in annual and seasonal values of temperature
and precipitation were determined, and their signifi-
cance was analysed with the Mann-Kendall trend test
(Kendall, 1975) using the computer program XL-
STAT (Lumivero, 2023). A decrease in the amount
of precipitation and an increase in temperature can

have a negative impact on the water supply because
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jednosti, a ako su manje u odnosu na srednju vri-
jednost, SPI ¢e imati negativne vrijednosti, dok
su vrijednosti indeksa izmedu -1 i 1 normalne.
Ova se metoda primjenjuje relativno esti jer je
potrebno imati niz padalina duljeg razdoblja te
se moze primijeniti na razli¢ite vremenske skale,
od kojih se najc¢esc¢e koriste 1, 3, 6, 12 i 24 mje-
seca. Stoga se SPI moze koristiti za ocjenu defici-
ta padalina za razli¢ite vodne resurse (podzemne
vode, otvorene vodotoke, vlaznost tla) (Tadié i
sur., 2015). U radu je koristen SPI3, odnosno
uzeta je vremenska skala od tri mjeseca jer pruza
sezonsku procjenu odstupanja padalina. SPI je
izra¢unat pomocu ra¢unalnog programa DrinC
(Drought Indices Calculator) koji je izradio Na-
tional Technical University of Athens (Tigkas i
sur., 2015).

Da bi se utvrdilo vrijeme pojave promjena (po-
rasta ili padova) u nizovima analiziranih poda-
taka primijenjena je RAPS (Rescaled Adjusted
Partial Sums) metoda (Garbrecht & Fernandez,
1994), koja je Cesta u analizama nizova klimat-
skih podataka (Bonacci i sur., 2020; Bonacci i
sur., 2021).

these changes lead to an increase in evaporation and
can reduce the amount of water available to nature
and the people. As relevant papers indicate the in-
crease in drought occurrence in the Mediterranean
area (Gao & Giorgi, 2008; Iglesias et al., 2007; Sola-
raju-Murali et al., 2019), the Standardized Precipita-
tion Index (SPI) was used as an indicator of dryness
in the paper (Mckee et al., 1993). The SPI represents
the number of standard deviations from the mean of
the data series and it is based on the normalized gam-
ma distribution of precipitation. If the precipitation
amounts are higher than the mean precipitation the
SPI values are positive and if they are lower than the
mean value, the SPI values are negative, while index
values between -1 and 1 are considered to be normal.
This method is relatively often used because it only
requires the data series of precipitation over a longer
period and it can be applied to different time scales,
and most common time scales that are used are 1, 3,
6, 12 and 24 months. Therefore, SPI can be used to
assess the precipitation deficit for different water re-
sources (groundwater, open watercourses, soil mois-
ture) (Tadi¢ et al., 2015). SPI3 was used in the paper,
i.e. a time scale of 3 months was analysed because
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Primarni prostor istrazivanja u ovom radu su
odabrani jadranski otoci s pripadaju¢im vodoop-
skrbnim sustavima: Cres, Losinj, Rab, Bra¢ i Vis
(SL. 1.). Budud¢i da se vodoopskrbna infrastruktu-
ra analiziranih otoka djelomi¢no oslanja na vod-
ne resurse susjednoga kopna, u istrazivanju je i to
podrugje uklju¢eno u analizu.

Otoci Cres i Losinj ¢ine jednu vodoopskrbnu
cjelinu resursno oslonjenu na lokalni vodono-
snik. Okosnicu vodoopskrbnog sustava otoka
¢ini vodocrpiliste na Vranskom jezeru, kao tre-
nuta¢no jedino vodocrpiliSte za otoke Cres i Lo-
$inj. Zaceci javnog vodoopskrbnog sustava otoka
Cresa i Losinja sezu u prvu polovicu 20. stoljeca,
dok je suvremena organizirana vodoopskrba oto-
ka Cresa i Losinja zapocela 1952. godine (Vodo-
opskrba i odvodnja Cres Losinj, 2023).

Otok Rab je vodoopskrbna cjelina s dvojnim
resursnim osloncem, manjim se dijelom koristi
lokalnim izvorima slatke vode na otoku dok se
ve¢inom oslanja na vodu iz kopnenog zaleda
koju dobiva podmorskim cjevovodom. Javna
vodoopskrba pocela je s razvojem pocetkom 20.
stolje¢a oslanjajudi se na oto¢ne manje izvore i
bunare koji zbog razvoja turizma na otoku nisu
mogli zadovoljiti sve veéu potrebu za pitkom
vodom. Stoga je otok Rab spojen na sustav Vo-
dovod hrvatsko primorje — juzni ogranak 1986.
godine te od tada dobiva vodu iz hidroenerget-
skog sustava HE Senj odnosno iz Like (VRELO
d.o.o0., 2023).

Ortok Bra¢ tradicionalno se do 1970-ih oslonjao
na lokalne vodne resurse (cisterne, lokve i zdence).
Gradnjom regionalnoga vodoopskrbnog sustava
Omis — Bra¢ — Hvar otok je dobio pitku vodu iz
hidroenergetskog sustava HE Zakuc¢ac odnosno
rijeke Cetine. Danasnji sustav vodoopskrbe Braca
resursno se u potpunosti oslanja na kopneno zale-
de (VODOVOD BRAC d.0.0., 2023).

Otok Vis ima vlastiti sustav javne vodoopskrbe
oslonjen iskljuc¢ivo na lokalne oto¢ne izvore. Jo$
od 1970-ih u planu je spoj otoka podmorskim
cjevovodnim sustavom na vode rijeke Cetine, ali
se do danas ovaj sustav nije izgradio. Takoder je
potrebno napomenuti da spoj na postojeéi sustav
na otoku Hvaru ne bi bio dovoljan jer se u po-
stoje¢im elaboratima vodoopskrbe navodi kako

trenutacni sustav Omis — Bra¢ — Hvar nema do-

it provides a seasonal assessment of precipitation de-
viations. The SPI was calculated using the statistical
software DrinC (Drought Indices Calculator) devel-
oped by the National Technical University of Athens
(Tigkas et al., 2015).

The RAPS (Rescaled Adjusted Partial Sums) meth-
od (Garbrecht & Fernandez, 1994) was used to de-
termine the time of occurrence of changes (increases
or decreases) in the time series of analysed data. It
is often used in the climate analysis for that purpose
(Bonacci et al., 2020; Bonacci et al., 2021).

The primary areas of this research are selected Adri-
atic islands with their water supply systems, i.e. the
islands of Cres, Losinj, Rab, Bra¢ and Vis (Fig. 1).
Since the water supply of the mentioned islands in
some cases partially relies on the water resources of
the neighbouring mainland area, the climatological
analyses of that areas were also conducted within the
research.

The islands of Cres and LoSinj form one water
supply system that is resource-dependent on the local
aquifer. The central part of the island’s water supply
system is the water pumping station on Lake Vrana,
which is currently the only water pumping station
for the islands of Cres and Losinj. The development
of public water supply system of the islands of Cres
and Losinj was initiated in the first half of the 20th
century, while the modern water supply system of the
islands of Cres and Losinj started to develop in 1952
(Vodoopskrba i odvodnja Cres Losinj, 2023).

The island of Rab has a water supply system with
a dual source of water. In smaller part it uses local
sources of fresh water on the island, while it mostly
relies on water from the mainland hinterland, which
is transported using a submarine pipeline. The pub-
lic water supply began to develop at the beginning
of the 20th century and it was based on the island’s
small springs and wells, which could not meet the
increasing need for potable water due to the develop-
ment of tourism on the island. Therefore, the island
of Rab was connected to the water supply system of
Hrvatsko Primorje - the southern branch in 1986,
and since then it has been receiving water from the
Senj HPP hydropower system, i.e. from Lika (VRE-
LO d.o.o., 2023).

Until the 1970s, the island of Bra¢ traditionally re-
lied on local water resources (cisterns, puddles and

wells). With the construction of the regional subma-
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voljan kapacitet tijekom ljetne turisticke sezone
(Fidon, 2018; Vodovod i odvodnja otoka Visa
d.o.o., 2023).

REZULTATI

U analitickom dijelu istrazivanja uzeti su u
obzir sljedeéi osnovni podaci: mjese¢ne kolic¢ine
crpljene i prodane vode na otocima, mjese¢no
kretanje turistickih nocenja, klimatoloski poda-
ci o temperaturi i padalinama pripadajuceg vo-
docrpilisnog podrugja.

Na temelju analiziranih klimatskih podata-
ka dobiven je uvid u obiljezja susnosti istrazi-
vanih postaja koja najvise do izrazaja dolaze u
ljetnim mjesecima te u postajama juznije (Csa
tip klime). Pri tome su u obzir uzeta dva tride-
setogodi$nja razdoblja, prvo od 1981. do 2010.
i drugo od 1991. do 2020. godine, kako bi se
ukazalo na utjecaj klimatskih promjena (iako
nije rije¢ o dva susljedna razdoblja). U drugom
tridesetogodisnjem razdoblju doslo je do porasta
temperature, ali i koli¢ine padalina u odnosu na
prvo tridesetogodisnje razdoblje (Tab. 2.). Sred-
nja godis$nja amplituda temperature u vedini je
postaja porasla, a najviSe u postajama s izraze-

nim maritimnim termickim utjecajima.

rine water supply system Omi$ - Bra¢ - Hvar, the is-
land started receiving potable water from the Zakucac
HPP hydropower system, i.e. the Cetina River. The
modern water supply system of Bra¢ relies entirely on
water from the mainland area (VODOVOD BRAC
d.o.o., 2023).

The island of Vis has its public water supply sys-
tem based only on its local water sources. It has been
planned since the 1970s to connect the island water
supply system to Cetina River water source with a
submarine pipeline system, but this system has never
been built. It should also be noted that the connec-
tion to the existing water supply system on the island
of Hvar would not be sufficient because the current
water supply system Omi§ - Bra¢ - Hvar does not
have sufficient capacity during the summer tourist
season (Fidon, 2018; Vodovod i odvodnja otoka Visa
d.o.o0., 2023).

RESULTS

In the analytical part of the research, the following
data were used: monthly amounts of pumped and
sold water on the islands, monthly trends in tourist
overnight stays, and climatological data of temper-
ature and precipitation in the water pumping area.

Based on the analysed climate data, an insight was

TaBLICA 2. Promjena srednje godisnje temperature, srednje godisnje amplitude temperature i srednje godisnje kolicine
padalina u analiziranim postajama za razdoblja 1981. — 2010. i 1991. — 2020.

TABLE 2 Changes in mean annual temperature, mean annual temperature amplitude and mean annual precipitation in
the analysed stations for the 1981 — 2010 and 1991 — 2020 periods

Postaja / Razdoblje / Sr. god. temp. (°C) / Ampl. temp. (°C) / Sr. god. kol. pad. (mm) /
Station Period Mean ann. temp. (°C) Temp. amp. (°C) Mean ann. prec. (mm)
1981. —-2010. 14,7 18,4 1099,5
Cres
1991. — 2020. 15,1 18,4 1144,0
1981. —2010. 9,1 20,2 1354,6
Gospi¢
1991. — 2020. 9,7 20,1 1391,7
1981. —2010. 15,6 16,9 927,3
Mali Losinj
1991. —2020. 16,1 17,1 997,0
1981. —-2010. 15,6 17,6 1087,1
Rab
1991. —2020. 16,1 17,7 1125,3
1981. —2010. 15,1 18,9 1223,6
Senj
1991. - 2020. 15,6 18,9 1284,5
1981. —-2010. 16,4 18,4 776,1
Split-Marjan
1991. —2020. 16,9 18,6 800,7

Izvor / Source: Drzavni hidrometeoroloski zavod, 2021.
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Maksimum temperature je u ljetnim mjeseci-
ma, srpnju ili kolovozu, a minimum u sije¢nju
ili veljaci (SI. 2.), dok se maksimum koli¢ine pa-
dalina javlja zimi, u studenom, a minimum u
srpnju. Srednja godis$nja temperatura porasla je
u razdoblju 1991. — 2020. u odnosu na razdo-
blje 1981. — 2010., u gotovo svim mjesecima, a
najvise u ljetnim, $to je u skladu s opazenim kli-
matskim promjenama, odnosno globalnim po-
rastom temperature. Promjene koli¢ine padali-
na u istrazivanim su razdobljima slozenija. Iako
je srednja godi$nja koli¢ina padalina porasla u
svim postajama (Tab. 2.), u godi$njem hodu to
nije jednoliko rasporedeno. Najveéi je porast
zabiljezen u jesenskim i zimskim mjesecima, u
vecini postaja od rujna do veljace, te u srpnju i
manje u svibnju, dok je u preostalim proljetnim
i ljetnim mjesecima doslo do smanjenja koli¢ine
padalina u razdoblju 1991. — 2020. u odnosu na
razdoblje 1981. — 2010., $to u razdoblju kada su
najve¢i zahtjevi za vodnim resursima u poljopri-
vredi i turizmu ima nepovoljan utjecaj na vodo-
opskrbu. Vrijednostima temperature i padalina
istie se postaja Gospi¢. Koli¢ina padalina na
toj postaji upucuje na relativno velike koli¢ine
padalina koje prima neposredna kopnena unu-

trasnjost, $to je od izrazite vaznosti za prihranu

obtained into the features of the dryness of the re-
searched stations, which is most pronounced in the
summer months and in the stations located further
south (Csa climate). In order to indicate the impact
of climate change the two thirty-year periods were
considered, the first from 1981 to 2010 and the sec-
ond from 1991 to 2020 (although those are not two
consecutive periods). In the second thirty-year peri-
od, the temperature increase occurred, but also the
increase in the amount of precipitation, compared to
the first thirty-year period (Tab. 2). The mean annu-
al temperature amplitude increased in most stations,
and mostly in the stations with pronounced mari-
time thermal influences.

The maximum temperature is in the summer
months, July or August, and the minimum is in Jan-
uary or February (Fig. 2). Maximum precipitation
occurs in winter, in November and the minimum
is in July (Fig. 3). The mean annual temperature in-
creased in the period 1991 — 2020 compared to the
period 1981 — 2010, in almost all months, mostly
in summer, which is in accordance to the observed
climate changes, i.e. the global temperature increase.
Changes in the amount of precipitation in the re-
searched periods are more complex. Although the
mean annual amount of precipitation increased in

all stations (Tab. 2), it is not uniformly distributed
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SvikA 2. Godisnji hod temperature u istrazivanim postajama za razdoblja od 1981. do 2010. (1) i 1991. — 2020. (1I)
F1GURE 2 Annual trend of temperature in the research stations for the periods 1981 - 2010 (1) and 1991 - 2020 (1I)

Izvor: izradili autori / Source: made by authors

153



28/2 (2023) 143-172

H. GroreLnik, M. MARADIN

30,0 A

25,0 +

20,0 A

15,0

0,0

-5,0 -

-10,0 +

-15,0 -

10,0
Wbl Lt D
; ‘II L |“‘ |‘| ‘I

B Cresll-l W Gospic¢ll-| ®MaliLoSinj -l

Rab Il-l M Senjll-I m Split-Marjan II-I
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Ficure 3 Differences in monthly values of the precipitation amounts during the researched periods
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Izvor: izradili autori / Source: made by authors

P, . 010 JOT the analysed stations

vodom krskog vodonosnika kojom se opskrblju-
je vodovod Hrvatsko primorje.

Osim srednjih vrijednosti klimatskih eleme-
nata, za analizu utjecaja klime na vodoopskrbni
sustav izrazito je vazan i trend njihovih promje-
na u istrazivanom razdoblju. Porast srednje go-
di$nje temperature zabiljezen na svim postajama
statisti¢ki je znacajan uz razinu pouzdanosti o =
0,05 na veéini postaja (Sl. 4. i Tab. 3.) i utjece na
povecanje isparavanja §to moze dovesti do sma-
njenja koli¢ina vode raspolozivih za vodoopskr-
bu. Porast godisnje koli¢ine padalina razlic¢itog
intenziteta zabiljezen je u svim postajama (SI. 5.
i Tab. 3.), ali je za razliku od temperature stati-
sticki znacajan jedino u postaji Mali Losinj uz
razinu pouzdanosti o = 0,05. Koeficijenti deter-
minacije linearnog trenda imaju vece vrijednosti
za promjenu srednje godi$nje temperature nego
za promjenu godisnje koli¢ine padalina, $to uka-
zuje na znacajniji porast temperature u odnosu
na kretanje vrijednosti koli¢ine padalina u istom
razdoblju. U tumacenju utjecaja padalina na po-
tencijal u vodoopskrbi nije zahvalno uzimati u
obzir vrijednosti ukupne godisnje koli¢ine pada-
lina ve¢ sezonske trendove zbog znacajne razlike
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within the annual course. The largest increase oc-
curred in the autumn and winter months, in most
stations from September to February, then in July
and less in May, while in the remaining spring and
summer months the decrease in the amount of pre-
cipitation occurred in the period 1991 — 2020 com-
pared to the period 1981 — 2010, which coincides
with the period when the greatest demands for water
resources are in agriculture and tourism and has an
unfavourable impact on water supply. The Gospi¢
station stands out for its temperature and precipi-
tation values. The amount of precipitation at that
station is the result of relatively large amounts of
precipitation received by the mountain hinterland,
which is extremely important for replenishing the
water of the karst aquifer that supplies the water sup-
ply system Hrvatsko primorje.

Besides the mean values of climatic elements, the
trend of their changes in the researched period is also
of great importance for the analysis of the impact of
climate on the water supply system. The increase in
the mean annual temperature measured in all sta-
tions is statistically significant (a0 = 0.05) for most
stations (Fig. 4 and Tab. 3) and can cause an increase
in evaporation, which can lead to a decrease in the
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TABLICA 3. Sezonski trendovi promjene srednje temperature i kolicine padalina za razdoblje 1981. — 2020.
TABLE 3 Seasonal trend changes of mean temperature (°C) and precipitation amounts (mm) for the 1981 — 2020 period

Temperatura (°C) Padaline (mm)
Temperature (°C) Precipitation (mm)
Prolj. Ljeto Jesen Zima | God. | Prolj. Ljeto Jesen Zima | God.
Spring | Summer | Autumn | Winter | Year | Spring | Summer | Autumn | Winter | Year
Cres 0,047 0,062 0,030 0,034 | 0,043 | -0,913 | 0,109 3,211 1,714 | 4,122
Gospi¢ 0,052 0,079 0,046 | 0,068 | 0,062 | -0,330 | -1,395 2,890 1,894 | 3,058
lz/f)aéliij 0,051 0,068 0,026 | 0,038 | 0,046 | 0,193 | -0,112 3,053 2,910 | 6,045
Rab 0,053 0,069 0,034 | 0,043 | 0,050 | -0,744 | -0,886 2,772 1,091 | 2,233
Senj 0,051 0,070 0,034 | 0,049 | 0,051 | -0,377 | -1,325 3,105 3,284 | 4,686
Split-Marjan | 0,046 0,062 0,033 0,037 | 0,045 | 0,263 | -0,018 1,257 1,797 | 3,299

*podebljane vrijednosti oznacuju statisticki znacajne trendove uz razinu pouzdanosti a = 0,05
*bold values indicate statistically significant trends at the a = 0.05 confidence level

Izvor: izracunali autori / Source: calculated by authors

zuju na porast u svim godisnjim dobima (Tab.
3.), koja je u svim postajama u istrazivanom
Cetrdesetogodi$njem razdoblju statisticki zna-
¢ajna. Porast temperature je po iznosu na vecini
postaja najizrazeniji ljeti, Sto odgovara dosadas-
njima istrazivanjima koja najznacajniji porast
temperature na podrudju hrvatske obale nalaze
upravo u tom godisnjem dobu (MZOE, 2023).

Vrijednosti trenda promjene koli¢ine padalina
nisu u najveéem dijelu statisticki znacajne (Tab.
3.). Trendovi promjene koli¢ine padalina pozi-
tivni su zimi, kada imaju i najveée (pozitivne)
vrijednosti, dok su negativne ljeti (osim u po-
staji Cres). Trendovi promjene koli¢ine padalina
pozitivni su u jesen, a uglavnom su negativni u
prolje¢e. Negativni trendovi promjene kolic¢ine
padalina ljeti ukazuju na nepovoljni trend sma-
njivanja koli¢ine padaline u godisnje doba koje
je ve¢ do sada bilo najsusnije.

Mjese¢ni trendovi promjene temperature u
istrazivanom razdoblju, slicno kao i sezonski,
upucuju na porast temperature u svim mjeseci-
ma, koji je najizrazeniji i statisticki znacajan za
ljetne mjesece te u najveéem broju analiziranih
postaja za veljacu, travanj i studeni (Tab. 4.). Za
razliku od trendova promjene temperature go-
tovo ni jedan mjese¢ni trend promjene padalina
nije statisticki znacajan (Tab. 5.). Trendovi pro-
mjene koli¢ine padalina u proljetnim i ljetnim
mjesecima uglavnom su negativni, dok su tren-
dovi promjene koli¢ine u zimskim mjesecima
uglavnom pozitivni, stoga, premda signal pro-
mjene nije statisticki znacajan, potvrduju sli¢ne
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like the temperature, it is statistically significant only
for Mali Losinj station (o = 0.05). The determina-
tion coefficients of linear trend have higher values for
the change in the mean annual temperature than for
the change in the annual amount of precipitation,
which indicates a significant increase in temperature
in relation to the change in the value of the precipi-
tation amount in the same period. In order to obtain
a better insight into the impact of precipitation on
the water supply, seasonal trends should be analysed
instead of annual trends due to the significant differ-
ence in the precipitation amount between the sum-
mer and autumn months.

Seasonal trends of temperature change show an
increase in temperature during all seasons (Tab. 3),
which is statistically significant for all stations in the
researched 40-year period. The increase in tempera-
ture is most accentuated in summer at most stations,
which is in accordance with previous research, that
obtained the most significant increase in tempera-
ture on the Croatian coast in the summer (MZOE,
2023).

The values of the trend of the precipitation
amount changes are in most cases not statistically
significant (Tab. 3). The trend of the precipitation
amount changes is positive in winter, when they are
at the highest (positive) values, while they have neg-
ative values in summer (except at the Cres station).
Trends in the precipitation amount change are most-
ly positive in autumn, and mostly negative in spring.
Negative trends of the precipitation amount changes
in summer indicate an unfavourable trend of precip-

itation decrease in the season that is already the driest
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TABLICA 4. Mjesecni trendovi promjene srednje temperature ("C) u analiziranim postajama za razdoblje 1981. — 2020.
TABLE 4 Monthly trend changes of mean temperature (“C) for researched stations in the 1981 — 2020 period

Cres Gospié Mali Lo$inj Rab Senj Split-Marjan

L. 0,029 0,070 0,028 0,035 0,046 0,019
II. 0,056 0,092 0,060 0,064 0,061 0,058
I1I. 0,044 0,055 0,047 0,051 0,046 0,043
Iv. 0,064 0,078 0,067 0,067 0,075 0,064
V. 0,033 0,024 0,039 0,041 0,031 0,029
VL. 0,091 0,093 0,091 0,095 0,094 0,072
VII. 0,047 0,066 0,059 0,054 0,057 0,048
VIIL. 0,048 0,078 0,053 0,059 0,060 0,066
IX. 0,022 0,019 0,019 0,029 0,018 0,019
X. 0,006 0,019 0,007 0,012 0,015 0,013
XI. 0,063 0,099 0,052 0,062 0,068 0,066
XII. 0,017 0,040 0,025 0,030 0,040 0,033

*podebljane vrijednosti oznacuju statisticki znacajne trendove uz razinu pouzdanosti o = 0,05
*bold values indicate statistically significant trends at the a = 0.05 confidence level

Izvor: izra¢unali autori / Source: calculated by authors

TaBLICA 5. Mjesecni trendovi promjene kolicine padalina (mm) u analiziranim postajama za razdoblje 1981. — 2020.
TABLE 5 Monthly trend changes of precipitation amounts (mm) for the researched stations in the 1981 — 2020 period

Cres Gospid Mali Lo$inj Rab Senj Split-Marjan
L 0,396 0,954 1,156 0,903 1,490 0,782
IL. 0,684 0,707 0,861 0,212 1,291 0,235
II1. -0,934 0,004 -0,073 -0,636 -0,516 -0,201
Iv. -0,243 -0,420 -0,211 -0,415 0,351 0,176
V. 0,264 0,086 0,477 0,307 -0,212 0,287
VL -0,673 -1,166 -1,004 -1,189 -1,516 0,137
VIL 0,816 0,477 0,821 0,853 0,788 0,209
VIIL -0,034 -0,706 0,071 -0,550 -0,596 -0,364
IX. 1,503 1,027 0,038 1,291 0,365 0,597
X. -0,079 0,301 1,423 0,644 1,730 -0,031
XI. 1,788 1,563 1,592 0,837 1,009 0,692
XII. 0,634 0,232 0,893 0,300 0,502 0,779

*podebljane vrijednosti oznacuju statisticki znacajne trendove uz razinu pouzdanosti o = 0,05
*bold values indicate statistically significant trends at the a = 0.05 confidence level

Izvor: izra¢unali autori / Source: calculated by authors

promjene koji su utvrdeni za sezonske vrijedno-
sti, a koji mogu imati negativan u¢inak na sustav
vodoopskrbe na hrvatskoj obali, a pogotovo na
otocima.

Kako bi se detaljnije ispitala promjena tem-
perature u istrazivanom razdoblju, RAPS meto-
dom transformirani su nizovi srednjih godisnjih
temperatura istrazivanih postaja (Sl. 6.). Re-
zultati su pokazali da u veéini postaja promje-
na nastupa 1999. godine (osim u postaji Senj
u kojoj se promjena biljezi od 1998. godine).

in the annual course.

Monthly trends of temperature changes in the re-
searched period, similarly to seasonal ones, indicate
an increase in temperature for all months, which is
mostly accentuated and statistically significant for
the summer months and in the largest number of
analysed stations for February, April and November
(Tab. 4). Unlike the temperature change trends, pre-
cipitation change trend is not statistically significant
in almost no station (Tab. 5). The trend changes of
the precipitation amount in the spring and summer
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SLIKA 6. Nizovi srednjih godisnjih temperatura transformirani RAPS metodom za istraZivane postaje u razdoblju

1981. - 2020.

F1GURE 6 Time series of mean annual temperatures transformed by the RAPS method for the researched stations in the

1981 — 2020 period

Izvor: izradili autori / Source: made by authors

Iako se u oba podrazdoblja biljezi porast srednje
godi$nje temperature, do 1999. godine porast
je bio bitno manjeg intenziteta i uglavnom nije
statisticki znacajan. Nakon 1999. godine u svim
je postajama trend porasta temperature izraze-
niji i statisticki znacajan (Tab. 6.). To ukazuje
na sve intenzivniji porast temperature u drugoj
polovici istrazivanog razdoblja $to ¢e imati izra-
zene negativne posljedice na sustav vodoopskrbe
na hrvatskim otocima. Kod promjene kolic¢ine
padalina transformacijom niza RAPS metodom
nije uo¢ena takva pravilnost.

Na temelju prognoza relevantnih regionalnih
klimatskih modela (Giittler i sur., 2020.; Lee
i sur., 2021; MZO, 2023) za razdoblje 2041.
— 2070. godine za obalna podru¢ja Hrvatske

TaBLica 6. Trendovi promjene srednje godisnje temperature
Senj razdoblja su 1981. — 1998. i 1998. — 2020.)

TABLE 6 Trend changes of the mean annual temperature for .
station, the periods are 1981 — 1998 and 1998 — 2020)

months are mostly negative, while the trend changes
of the precipitation amount in the winter months
are mostly positive, therefore, although the change
signal is not statistically significant, they confirm
similar changes that were determined for seasonal
values, which can have a negative effect on water
supply system on the Croatian coast, especially on
the islands.

In order to assess the temperature change in the
1981 — 2020 period in more detail, the series of
mean annual temperatures for the analyzed stations
were transformed using the RAPS method (Fig. 6).
The results indicate that in most stations the change
occurred in 1999 (except in the Senj station, where
the change occurred in 1998). Although an increase
in the mean annual temperature was obtained for

za razdoblje 1981. — 1999. i 1999. — 2020. (za postaju

he 1981 — 1999 and 1999 — 2020 periods (*for the Senj

Cres Gospié Mali Lo$inj Rab Senj* Split-Marjan
1981. —1999. 0,032 0,043 0,036 0,044 0,037 0,030
1999. — 2020. 0,046 0,054 0,045 0,051 0,050 0,043

*podebljane vrijednosti oznacuju statisticki znacajne trendove uz razinu pouzdanosti a = 0,05
*bold values indicate statistically significant trends at the o = 0.05 confidence level
Izvor: izratunali autori / Source: calculated by authors
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o¢ekuje se daljnji porast godi$njih i sezonskih
temperatura, pogotovo ljeti. Najmanji se porast
temperature predvida za proljetne mjesece. U
istom su razdoblju predvidanja koli¢ine padali-
na razli¢itog predznaka, a izvjesno je smanjenje
padalina ljeti na podrudju cijele Hrvatske (iz-
medu 10 i 15 %). Najveée smanjenje moguce
je na ve¢em dijelu obale i u gorskom podruéju
(izmedu 15 i 20 %), a u proljetnim mjesecima
smanjenje koli¢ine padalina moze se ocekivati
u zaledu obalnog podrudja, $to moze nepovolj-
no utjecati na stanje, odnosno obnovu zalihe
vode pred susno ljetno razdoblje, a time i na
vodoopskrbu na obali. Sli¢ni su trendovi i dru-
gih pokazatelja koji ¢e utjecati na pojavu sus-
nosti odnosno porast broja toplih dana i nodi,
porast broja suhih dana, smanjenje broja umje-
reno vlaznih i vrlo vlaznih dana. Navedeni su
trendovi izrazeni na obali, pogotovo u ljetnim
mjesecima. Prema rezultatima scenarija klimat-
skih promjena globalnih klimatskih modela,
nastavak prikazanih trendova uz razliéit inten-
zitet moze se olekivati i do kraja 21. stoljeca
(Lee i sur., 2021).

Na problematiku padalina u kontekstu vodo-
opskrbe u ljetnim mjesecima upucuje i varija-

bilnost padalina izrazena koeficijentom varija-

both sub-periods, until 1999 it was less intense and
mostly not statistically significant. The trend of tem-
perature increase is more pronounced and statisti-
cally significant in all stations after 1999 (Tab. 6),
which indicates an increasingly intense increase in
temperature in the second half of the researched pe-
riod, which will have pronounced negative impacts
on the water supply system on the Croatian islands.
No such regularity was observed for the change of
precipitation amount time series transformed by the
RAPS method.

Based on the predictions of the relevant region-
al climate models (Giittler et al., 2020.; Lee et al.,
2021; MZO, 2023) for the 2041 - 2070 period, a
further increase in annual and seasonal temperatures
is expected for the coastal areas of Croatia, especially
in the summer months. The lowest increase in tem-
perature is obtained for the spring months. In the
same period, the changes in precipitation amount
are predicted to be of different signs, but there is a
certain decrease in precipitation in the summer for
the whole area of Croatia (between 10 and 15 %).
The highest precipitation decrease is predicted for
the large part of the coast and in the mountainous
area (between 15 and 20 %). A decrease in the pre-
cipitation amounts can be expected in the hinterland
of the coastal area in the spring months, which may
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SvLikA 7. Godisnji hod koeficijenta varijacije kolicine padalina za razdoblje 1981. — 2020.
F1GURE 7 Annual trend of the coefficient of variation of the precipitation amounts for the 1981 — 2020 period

Izvor: izradili autori / Source: made by authors
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cije (SI. 7.). Varijabilnost padalina najveca je u
ljetnim mjesecima i to u postajama koje imaju
relativno malu koli¢inu padalina, $to je potvrde-
no sli¢nim istrazivanjima (Maradin, 2013). Po
varijabilnosti padalina ljeti izdvajaju se postaje
Mali Losinj i Split-Marjan, a zatim Rab i Senj.
U ostalim su godi$njim dobima vrijednosti vari-
jabilnosti padalina u istrazivanim postajama re-
lativno sliéne. Minimum varijabilnosti padalina
je u proljede, u travnju, $to je povoljna okolnost
jer znaci da su padaline u proljetnim mjesecima,
prije ljetnog minimuma padalina, relativno po-
uzdane.

S pomocu vrijednosti SPI3 dodatno je anali-
zirana pojava su$nosti u istrazivanom razdoblju
(SI. 8.). Kretanje godisnjih vrijednosti SPI3
pokazuje izmjenu relativno visokih i relativno
niskih vrijednosti toga pokazatelja. Posebno se
isti¢e 2006. godina kada su vrijednosti SPI3 bile
izrazito niske, odnosno na veéini su postaja vri-
jednosti bile u rasponu vrlo susno i ekstremno
susno. Povoljna je okolnost $to je broj susljednih
godina s niskim vrijednostima SPI3 relativno
mali, $to se moze objasniti sezonskim razlikama
u koli¢ini padalina, odnosno porastom koli¢ina
padalina u jesenskim i zimskim mjesecima u od-

nosu na susno ljeto. Takoder, ni jedna se postaja

adversely impact the restoration of water reserves be-
fore the dry summer period, and therefore impact the
water supply on the coast. There are similar trends in
other indicators that will influence the occurrence of
dryness, such as an increase in the number of warm
days and nights, an increase in the number of dry
days, and a decrease in the number of moderately
and very humid days. The aforementioned trends
are predicted for the coastal area, especially for the
summer months. According to the results of climate
change scenarios of global climate models, the pre-
sented trends could continue with varying intensity
until the end of the 21st century (Lee et al., 2021).
The variability of precipitation presented by the
coefficient of variation also indicates the impact
of precipitation on water supply in the summer
months (Fig. 4). The values of precipitation vari-
ability are highest in the summer months and in
the stations that have a relatively low precipitation
amount, which was already confirmed by similar re-
search (Maradin, 2013). The stations of Mali Lo$inj
and Split Marjan, and then Rab and Senj stand out
due to the high values of precipitation variability in
the summer months. In other seasons, the precip-
itation variability values in the researched stations
are more similar. The relative minimum variability
of precipitation in spring, in April, is a favourable

2
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SLIKA 8. Promjene vrijednosti SPI3 za istraZivane postaje u razdoblju 1981. — 2020.
Ficure 8 Changes in SPI3 values for the researched stations for the 1981 — 2020 period

Izvor: izradili autori / Source: made by authors
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SLIKA 9. Progjecne mjesecne kolicine potrosene vode na otocima u razdoblju 2015. — 2020.
F1curE 9 Average monthly amounts of water consumed on the islands in the period 2015 — 2020

Izvor: izradili autori / Source: made by authors

ne istice izrazenom su$nosti u duljem razdoblju,
a nije zapazen izrazen trend promjene SPI3 po-

kazatelja ni za jednu postaju. S obzirom na sce-

circumstance because it means that precipitation in
the spring months, before the summer minimum of
precipitation, is relatively reliable.
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SLIKA 10. Prosjecan broj turistickih nocenja po mjesecima na otocima u razdoblju 2015. — 2020.
F1GURE 10 Average number of tourist overnight stays per month on the islands in the period 2015 — 2020

Izvor: izradili autori / Source: made by authors
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SvikA 11. Udio mjesecnih gubitaka zahvacene vode po vodoopskrbnim sustavima otoka u razdoblju 2015. — 2020.
F1GURE 11 Share of monthly losses of captured water by the island’s water supply systems in the period 2015 — 2020

Izvor: izradili autori / Source: made by authors

narije mogu¢ih klimatskih promjena, intenzitet,
pa i trajanje su$nih razdoblja mogli bi se pro-
mijeniti, posebno u ljetnim mjesecima, kada se
za najvedi dio obale predvida porast temperatu-
re i smanjenje koli¢ine padalina. Posebno tome
moze pridonijeti porast broja uzastopnih su$nih
dana ljeti, na $to ukazuju odredeni scenariji kli-
matskih promjena (MZOE, 2023), $to uz porast
pritiska potros$nje pitke vode, moze dovesti do
odredenih problema u vodoopskrbnom sustavu,
posebno onih otoka koji ovise o vlastitim zali-
hama vode.

Analizom prikupljenih podataka oto¢nih vo-
doopskrbnih sustava i rturistickih pokazatelja
utvrden je odnos kretanja potrosnje vode i tu-
ristickih nocenja s jasnom sezonalno$¢u i podu-
darno$éu mjese¢nog hoda $to je najizrazenije u
ljetnom turistickom maksimumu (srpanj/kolo-
voz) koji rezultira znac¢ajnim porastom potros-
nje vode i optereéeno$éu vodoopskrbnog sustava
(81.9.,10.1i 11.). Daljnjom analizom utvrden je
obrnuto proporcionalni odnos mjese¢nog hoda
potro$nje vode u odnosu na sezonsku (ljetnu)
raspoloZivost vodnih resursa, srednju mjese¢nu
temperaturu i pojavu karakteristi¢noga medite-
ranskog susnog ljetnog razdoblja (SI. 9. i 10. i
Tab. 3.).
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The occurrence of dryness in the researched period
was additionally analysed using the SPI3 indicator
(Fig. 8). The change in annual SPI3 values shows the
changing periods with relatively high and relatively
low values of this indicator. The SPI3 values were ex-
tremely low in the year 2006 when at most stations
the values were within categories of very or extremely
dry. It is a favourable circumstance that the periods
with low SPI3 values are relatively short, which can
be explained by seasonal differences in the amount
of precipitation, i.e. the increase in the amount of
precipitation in the autumn and winter months can
compensate for the water deficit after the dry sum-
mer. Moreover, there are no periods with extreme
dryness over a longer period in a single station, and
no significant trend of change in the SPI3 indicator
was observed for any station. Considering the sce-
narios of predicted climate changes, the intensity
and duration of dry periods could change, especially
in the summer months, when for the largest part of
the coast an increase in temperature and a decrease
in the amount of precipitation are predicted. In
particular, the increase in the number of consecu-
tive dry days during the summer can contribute to
this, as indicated by certain climate change scenarios
(MZOE, 2023), which, along with the increase of
potable water consumption pressure, can lead to cer-
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Iz SI. 11. vidljivo je da je znacajna sustavna
,zaliha za buduéu potro$nju® na otocima upravo
izgubljena koli¢ina vode, koja na razini godine
na otocima varira izmedu 31 % i 39 %. U do-
sada$njim istrazivanjima upravo se ovaj segment
tzv. ,potencijalne zalihe vode u sustavu® Cesto
naglasavao pa tako primjerice u analizi odrzivo-
sti vodoopskrbe u uvjetima klimatskih promjena
Margeta (2022) navodi da su najveéa prijetnja
odrzivosti vodoopskrbe veliki gubici vode koji
ugrozavaju raspolozivi kapacitet sustava. Ipak,
potrebno je istaknuti sezonske razlike gubita-
ka, odnosno udjeli gubitaka vode po mjesecima
znadajno variraju i pokazuju pravilnost tako da
su gubici najmanji (pa je time i ,potencijalna za-
liha vode u sustavu® najmanja) upravo tijekom
ljetnih mjeseci kada su vodoopskrbni sustavi na
maksimumu iskoriStenosti te je potro$nja najve-
¢a. Margeta (2022) navodi da bi se smanjenjem
gubitaka postoje¢ega vodoopskrbnog sustava na
razinu od 20 % rijesili mnogi problemi prila-
godbe kapaciteta vodoopskrbnih sustava klimat-
skim promjenama. Analizirajuéi stanje na otoci-
ma Losinju, Cresu, Rabu, Brac¢u i Visu vidljivo
je da srpanj i kolovoz imaju gubitke izmedu 8
% i 17 % Sto upuluje na nedostatne kolic¢ine
,zalihe vode u sustavu® upravo tijekom vr$nih
opterecenja koja se preklapaju sa susnim razdo-
bljem. Gubici vode se u relativnom udjelu zna-
¢ajno smanjuju tijekom ljetne turisticke sezone
(SL. 11.) upravo zbog povecane potros$nje odno-
sno brzine protoka vode kroz vodoopskrbni su-
stav. Tako se gubici, kao posljedica propustanja
na vodoopskrbnom sustavu koji je pod tlakom,
povecavaju u relativnom udjelu $to je protok od-
nosno potro$nja vode u sustavu sporiji odnosno

najve¢i su u zimskim mjesecima.

RASPRAVA

Kretanje vrijednosti crpljene i prodane vode
u vodoopskrbnim sustavima promatranih oto-
ka ima sezonalni karakter s izrazenim ljetnim
maksimumom (SI. 9. i 10.). Daljnje izgledno
smanjenje koli¢ine padalina ljeti dodatno ¢e u
buduénosti otezati vodoopskrbu na otocima ¢iji

vodoopskrbni sustav nije povezan sa sustavom

tain problems in the water supply system, especially
on the islands that depend on their water resources.

The analysis of the collected data of the island’s
water supply systems and tourist indicators shows
the relationship between water consumption and
tourist overnights with a clear seasonality. Coinci-
dence of the monthly values is most pronounced in
the summer tourist peak (July/August), which re-
sults in a significant increase in water consumption
and the pressure on the water supply system (Fig.
9, 10 and 11). Further analysis revealed an inversely
proportional relationship between the monthly val-
ues of water consumption in relation to the season-
al (summer) availability of water resources, average
monthly temperatures and the occurrence of the
characteristic Mediterranean dry summer period
(Fig. 9, 10 and Tab. 3).

It is evident from Figure 11 that a significant sys-
tematic “stock for future consumption” on the is-
lands is similar to the lost amount of water, which
varies between 31% and 39% on the annual basis on
the islands. In the research so far, this segment is the
so-called “potential water supplies in the system” of-
ten emphasized, so for example in the analysis of the
sustainability of water supply in the conditions of cli-
mate change Margeta (2022) states that the biggest
threat to the sustainability of water supply is large
water losses that threaten the available capacity of
the system. However, it is necessary to underline the
seasonal differences in losses, i.e. the shares of water
losses by month vary significantly and show regular-
ity in such a way that the losses are the smallest (and
thus the “potential water supply in the system” is the
smallest) during the summer months when the wa-
ter supply systems are at their maximum utilization
and consumption is the highest. Margeta (2022),
states that by reducing the losses of the existing water
supply system to the level of 20%, many problems
of adapting the capacity of water supply systems to
climate change could be solved. Analysing the situ-
ation on the islands of Lo$inj, Cres, Rab, Bra¢ and
Vis, it is evident that the months of July and August
have losses between 8% and 17%, which indicates
insufficient amounts of “water supply in the system”
specifically during peak loads that overlap with the
dry season. Water losses are significantly reduced in
relative proportion during the summer tourist season

(Fig. 11) because of the increased consumption or

163



28/2 (2023) 143-172

H. GrorevLnik, M. MARADIN

na kopnu te izravno ovisi o koli¢ini padalina, a u
uvjetima povecane potraznje zbog velikog broja
potro$aca u vidu turista. Godi$nji hod potrosnje
vode po mjesecima sukladan je hodu turistickih
nodenja na otocima (SI. 9., 10. i 11.). Uz trenu-
ta¢ne vrijednosti potro$nje vode na otocima iz
aspekta razvojne odrzivosti od iznimne je vazno-
sti uzeti u obzir i moguénosti povec¢anja kolic¢ina
dostupne vode, posebice tijekom ljetnih mjeseci.

Budud¢i da se u ljetnim mjesecima na otocima
javlja susni period (Tab. 3.), bitno je za budu¢-
nost vodoopskrbe razmotriti znacajnije smanje-
nje gubitaka u vodoopskrbnom sustavu. Gubici
oto¢nih vodoopskrbnih sustava po mjesecima
znadajno variraju i pokazuju pravilnost pri ¢emu
su tijekom ljetnih mjeseci kada je potrosnja naj-
veca relativni gubici najmanji, a time i ,, potenci-
jalna zaliha vode u sustavu® najmanja (SI. 11.).
Navedeno ukazuje na djelomi¢nu moguénost
oslanjanja na smanjivanje gubitaka u sustavu
kao rjesenje za povecanje odrzivosti u uvjetima
povecanja zahtjeva porastom turistickog prome-
ta na otocima. Stoga je, u kontekstu daljnjeg ra-
zvoja turizma, potrebno provesti prilagodbe vrs-
nim sezonskim optere¢enjima vodoopskrbnih
sustava otoka tijekom su$nih ljetnih razdoblja
razmatrajuéi sve mogude opcije i kombinirati
dostupna rjesenja.

Terzi¢ i sur. (2022a)., primjerice, u svojem
istrazivanju opisuju moguce scenarije prilagod-
be oto¢nih sustava vodoopskrbe: 1. povecanje
crpljenja vode iz vodonosnika (Sto bi moglo
dodatno sniziti razine podzemne vode na vo-
docrpiliStima i otvoriti moguénost zaslanjiva-
nja oto¢nih vodonosnika), 2. busenje novih
zdenaca izvan postojeceg podrudja trenuta¢nih
crpilista ($to bi takoder moglo dovesti do sni-
zavanja vode u oto¢nom vodonosniku i mo-
gueg zaslanjivanja), 3. izgradnja uredaja za
desalinizaciju bocate ili morske vode (Sto nosi
sa sobom veca pocetna ulaganja, ali i povecane
energetske troskove tijekom eksploatacije susta-
va), 4. moguénosti ponovne upotrebe koristene
vode uz njezinu obradu ovisno o stupnju one-
¢is¢enja (Sto u uvjetima poskupljenja energije
moze dovesti u pitanje isplativost u odnosu na
druge sustave). Suvremene strategije gospoda-

renja vodnim resursima u Europskoj uniji, po-
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speed of water flow through the water supply system.
Thus, losses as a result of leaks in the pressurized wa-
ter supply system increase in relative proportion as
the flow or consumption of water in the system is

slower, i.e. they are highest in the winter months.

DISCUSSION

The differences of the values of pumped and sold
water in the water supply systems of the observed
islands has a seasonal character with a visible sum-
mer maximum (Figs. 9 and 10). A further probable
decrease in the amount of precipitation in summer
will further complicate water supply in the future on
those islands whose water supply system is not con-
nected to the system on the mainland and directly
depends on the amount of precipitation, and in con-
ditions of increased demand due to a large number
of tourist consumers. The annual course of water
consumption by month is extremely similar to the
course of tourist overnight stays on the islands (Fig.
9, 10 and 11). In addition to the current values of
water consumption on the islands from the aspect
of development sustainability, it is very important
to take into account the possibility of increasing
the amount of available water, especially during the
summer months.

Given that there is a dry period on the islands in
the summer months (Tab. 3), it is important to con-
sider a significant reduction of losses in the water
supply system for its future. The losses of the island’s
water supply systems vary significantly by month
and show regularity in such a way that during the
summer months, when consumption is the highest,
the relative losses are the lowest, and thus the “po-
tential water supply in the system” is the lowest (Fig.
11). The above points to the effective possibility of
relying on the reduction of losses in the system as
a solution to increase sustainability in conditions of
increased demand due to the increase in the tourist
traffic on the islands. Therefore, in the context of
the further development of tourism, it is necessary
to make adjustments to the peak seasonal loads of
the island’s water supply systems during dry summer
periods, considering all possible options and com-
bining available solutions.

Terzi¢ et al. (2022a), for example, in their research
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sebice na Sredozemlju kao odgovor na izazove
sezonskih optere¢enja vodoopskrbnih sustava u
uvjetima klimatskih promjena, ozbiljno razma-
traju moguénosti ponovne upotrebe vode (Re-
gulation EU 2020/741 Europskog parlamenta
o minimalnim zahtjevima za ponovnu upotrebu
vode). Navedena Uredba cilja na procis¢avanje
komunalnih otpadnih voda kao alternativnog
nacina vodoopskrbe u podru¢jima s manjkom
prirodnih vodnih kapaciteta, a to su nedvosmi-
sleno otoci tijekom ljetnih mjeseci. Tomas i Blaz
(2022) navode da bi u Republici Hrvatskoj po-
novna upotreba vode posebno pomogla ublaziti
probleme s vodoopskrbom na otocima za vri-
jeme susnih perioda kada se viestruko poveca
broj potrosac¢a vode zbog turistickog optereéenja
vodoopskrbnog sustava te bi se ovisno o stupnju
proci$¢avanja, reciklirana voda mogla koristiti
za pranje ulica, navodnjavanje zelenih povrsina
ili alternativno i za potrebe umjetnog prihra-
njivanja vodonosnika. Vlasi¢ (2022) tvrdi da je
razumno razmisljati i o koriStenju procis¢enih
otpadnih voda na otocima kao potpore razvoju
poljoprivredne aktivnosti tijekom susnog razdo-
blja. Uzimajuéi u obzir navedeno, postavlja se
pitanja je li u bududim investicijskim ciklusima
ulaganja u vodoopskrbu isplativo odvojiti sustav
pitke vode od sustava vode za navodnjavanje,
pranje ili ispiranje (posebice kod planiranja re-
konstrukcije ili gradnje novih ve¢ih objekata kao
$to su hoteli i sli¢no).

Istrazivanja provedena prije aktualne energet-
ske krize, primjerice Lutenberger (2013), navode
da je odrzivost vodoopskrbe s kopna ekonomski
skupa te izlozena rizicima s infrastrukturne i kli-
matske strane te promice desalinizacijske susta-
ve obrade vode na otocima kao odrzive scenarije
razvoja vodoopskrbe. U kontekstu analiziranih
utjecaja klimatskih promjena te bududih sce-
narija klimatskih promjena, mjere prioritetnog
djelovanja Strategije prilagodbe klimatskim pro-
mjenama u Republici Hrvatskoj za razdoblje do
2040. godine s pogledom na 2070. godinu na-
vode jacanje otpornosti na klimatske primjene
kroz izgradnju desalinizacijskih uredaja (HM-
06-00) i izgradnju zahvata za povecéanje koriste-
nja kisnice (HM-06-05) te primjenu voda nize
kakvode za sekundarno koristenje (HM-06-04) i

describe possible scenarios for the adaptation of is-
land water supply systems: 1) increasing the pump-
ing of water from aquifers (which could further
lower the level of groundwater at water pumping
stations and open the possibility of salinization of
island aquifers); 2) drilling new wells outside the
existing areas of current pumping stations (which
could also lead to lowering of water in the island’s
aquifer and possible salinization); 3) construction
of brackish or seawater desalination devices (which
entails higher initial investments but also increased
energy costs during system exploitation), and 4)
the possibility of reusing already used water with
its treatment depending on the degree of pollution
(which in the conditions of purchasing energy can
call into question the cost-effectiveness compared to
other systems). Modern strategies for managing wa-
ter resources in the European Union, and especially
in the Mediterranean, as a response to the challenges
of seasonal loads on water supply systems under con-
ditions of climate change, seriously consider the pos-
sibilities of water reuse (Regulation 2020/741 of the
European Parliament on minimum requirements for
water reuse). The aforementioned Regulation aims
at the treatment of municipal wastewater as an alter-
native way of water supply in areas with lower nat-
ural water capacity, which are unequivocally islands
during the summer months. Tomas i Blaz (2022)
state that in the Republic of Croatia, the reuse of wa-
ter would especially help alleviate the problems with
water supply on the islands during dry periods when
the number of water consumers is manifold due to
the tourist load on the water supply system and, de-
pending on the degree of purification, recycled water
could be used street washing, irrigation of green are-
as or alternatively for the needs of artificial recharge
of aquifers. Vlasi¢ (2022) claims that it is reasonable
to think about the use of purified wastewater on the
islands as support for the development of agricul-
tural activity during the dry period. Taking into ac-
count the above, the question arises as to whether it
might be profitable in future cycles of investments in
the water supply to separate the drinking water sys-
tem from the water system for irrigation, washing or
rinsing (especially when planning the reconstruction
or construction of new larger facilities such as hotels
and similar).

Research done before the current energy crisis, for
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ponovnu upotrebu proci$éenih otpadnih i obo-
rinskih voda (HM-06-03).

Za razliku od navedenih pristupa rjesavanja
pitanja odrzivosti oto¢ne vodoopskrbe, u ovom
radu isticu se i tradicionalni stolje¢ima upotre-
bljavani sustav odrzivoga gospodarenja vodnim
resursima prikupljanjem i skladi$tenjem ki$nice.
Nacionalni program razvitka otoka ve¢ je 1997.
godine u razlaganju programa navodnjavanja
oto¢nih poljoprivrednih povrsina predvidio re-
konstrukciju postojeéih i gradnju novih cisterni,
uredenje zapustenih lokava, koriStenje geomem-
brana te nabavu sustava za natapanje, ali nakon
toga nije doslo do realizacije navedenih sustava
prikupljanja, ¢uvanja i kori$tenja lokalnih vod-
nih resursa. U kontinuitetu strateskih razvoj-
nih dokumenata Nacionalni plan razvoja otoka
2021. — 2027., kao prioritet 3. Pametno i odr-
zivo upravljanje oto¢nim resursima i okoliSem,
predvida projekte rekonstrukcije sustava priku-
pljanja kisnice za odrzavanje elemenata zelene
infrastrukture te prepoznaje i naglasava potrebu
za tim tijekom ljetnih su$nih mjeseci. Uz nacio-
nalne strateske dokumente i ostala istrazivanja,
posebice s mediteranskog prostora, kao npr.
Muselli i sur. (2009), navode da je prikuplja-
nje kis$nice ekonomski isplativo jer ima manja
pocetna financijska ulaganja, ne ostavlja veliki
okoli$ni otisak i zahtijeva niska ulaganja tijekom
eksploatacije sustava. U navedenom istrazivanju
istaknuto je da se mogu obnoviti i unaprijedi-
ti napusteni sustavi prikupljanja kisnice koji su
vrlo rasireni na otocima, a koji bi uz postojeci
vodoopskrbni sustav mogli podignuti odrzivost
vodoopskrbe tijekom vr$nih optere¢enja. Voda
iz sustava prikupljanja s krovova i namjenskih
povrsina moze biti neobradena za potrebe ispi-
ranja, pranja ili navodnjavanja ili pak obradena
za potrebe pitke vode. U prilog sustavima priku-
pljanja kiSnice na otocima ide i aktualna ener-
getska kriza jer su ovi sustavi bili funkcionalni
na otocima i u doba kada je elektricna mreza
na otocima bila nepoznanica. Tako primjeri-
ce Margeta (2022) navodi da je ogranicavajudi
¢imbenik za alternativnu vodoopskrbu u obliku
gradnje desalinizatora i cijena elektri¢ne energije
dok je sustav prikupljanja ki$nice energetski ne-
usporedivo ucinkovitiji.
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example Lutenberger (2013), shows that the sustain-
ability of water supply from the mainland is expen-
sive and exposed to risks considering infrastructure
and climate. Lutenberger (2013) supports desalina-
tion water treatment systems on islands as sustaina-
ble scenarios for the development of water supply. In
the context of the analysed impacts of climate change
and future scenarios of climate change, the priority
action measures of the Climate Change Adaptation
Strategy in the Republic of Croatia for the period up
to 2040 with a view to 2070 include the strengthen-
ing of resistance to climate change through the con-
struction of desalination devices (HM-06-06) and
the construction of collection systems to increase the
use of rainwater (HM-06-05), and the application
of lower quality water for secondary use (HM-06-
04) and the reuse of purified waste and storm water
(HM-06-03).

In contrast to the previously mentioned approach-
es to solving the issue of the sustainability of the
island’s water supply, this paper will highlight the
traditional system of sustainable management of
water resources by collecting and storing rainwater,
which has been used for centuries. Already in 1997,
the national island development program, in the
breakdown of the irrigation program for the island’s
agricultural areas, provided for the reconstruction of
existing and the construction of new cisterns, the ar-
rangement of neglected ponds, the use of geomem-
branes and the procurement of irrigation systems,
but after that, the aforementioned collection, storage
and use systems were not implemented of local water
resources. In the continuity of strategic development
documents, the National Island Development Plan
2021-2027. under priority 3. Smart and sustainable
management of island resources and the environ-
ment, envisages projects for the reconstruction of
the rainwater collection system for the maintenance
of elements of green infrastructure and recognizes
and emphasizes the need for the aforementioned
during the dry summer months. In addition to na-
tional strategic documents, other research, especially
from the Mediterranean area, such as Muselli et al
(2009), state that rainwater harvesting is economi-
cally profitable because it has smaller initial financial
investments, does not leave a large environmental
footprint and requires low investments during sys-
tem exploitation. According to the aforementioned
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ZAKILJUCAK

Odrzivo gospodarenje vodnim resursima na
otocima izazov je za budué¢nost. Radi postizanja
trajne dobrobiti za lokalnu zajednicu, potrebno
mu je pristupiti analiti¢ki uz stalno prilagoda-
vanje lokalnim specifi¢nostima otoka. Podizanje
samodostatnosti lokalnih oto¢nih zajednica po
svim resursnim osnovama, pa tako i u domeni
vodoopskrbe, stratesko je pitanje i nuznost bu-
duceg razvoja oto¢nih zajednica.

Klimatske promjene uz ocekivani razvoj tu-
rizma s povecanjem nodenja i povecanjem po-
tro$nje vode utjecat ¢e na nuznost prilagodbe
vodoopskrbnih sustava na hrvatskim otocima.
Scenariji klimatskih promjena upucuju na to da
¢e se njihov utjecaj ocitovati u smanjenju ljetne
prihrane vodonosnika, kvaliteti vode u njima, a
moze dovesti i do povecanja rizika zaslanjivanja
krskih vodonosnika. Smanjenje koli¢ine pada-
lina i nepovoljni pokazatelji susnosti u toplom
dijelu godine koji se poklapa s maksimumom
turistickog optereéenja i potrebama za vodom
na otocima dovest ¢e do rekonstrukcije vodoop-
skrbnih sustava s ciljem smanjivanja gubitaka u
sustavu. Pri tome je nuzno: povecati vodospre-
me kao rezerve vode iz dijela godine u kojima
su vodni resursi pod manjim pritiskom, smanji-
ti opéu potros$nju vode, pronaéi nove prirodne
(izvori, zdenci, spojevi na obalne vodovodne
sustave) ili umjetne (desalinizatori, procisciva-
¢i) ulazne koli¢ine vode na otocima uz pracenje
kvalitete vode, reaktivirati tradicionalne nacine
prikupljanja ki$nice i izgraditi nove povrine za
prikupljanje te razdvojiti sustave pitke vode od
sanitarne/tehnicke vode. Uz navedeno, na otoci-
ma se uz uobicajenu koli¢inu pitke vode koja se
koristi svakodnevno ne smije zaboraviti sigurno-
sni aspekt vodoopskrbnih sustava koji bi trebali
imati odredenu rezervu, ovisno o povrsini i obi-
ljezjima otoka, u slucaju pozara koji su takoder
najéeséi u ljetnom razdoblju.

Zaklju¢no, ovo istrazivanje pokazuje da posto-
je razlike u vodoopskrbnim sustavima i otporno-
sti otoka na izgledne promjene u blizoj buduéno-
sti otoka te da je svakom otoku pri promisljanju
odrzivosti potrebno pristupiti pojedina¢no. Od
istrazivanih otoka u ovom radu potrebno je ra-

research, it is possible to restore and improve the
abandoned rainwater collection systems that are
widespread on the islands, and which, in addition
to the existing water supply system, could increase
the sustainability of the water supply during peak
periods. Water from the collection system from
roofs and dedicated surfaces can be untreated for the
needs of rinsing, washing or irrigation, or treated in
order to make it potable. The current energy crisis is
also in favour of the rainwater collection systems on
the islands because these systems were functional on
the islands even at a time when the electrical network
on the islands was unknown. For example, Margeta
(2022) states that the limiting factor for alternative
water supply is building a desalinizer and the price
of electricity, while the rainwater collection system is

incomparably more efficient.

CONCLUSION

Sustainable management of water resources on the
islands is a challenge for the future, and it needs to be
approached analytically with constant adaptation to
the local specificities of the islands, with the ultimate
goal of achieving long lasting benefits for the local
community. Raising the self-sufficiency of local is-
land communities considering all resources, includ-
ing water supply, is a strategic issue and a necessity
for the future development of island communities.

Climatic changes along with the expected develop-
ment of tourism with an increase in overnight stays
and an increase in water consumption will affect the
necessity of adapting the water supply systems on the
Croatian islands. Climate change scenarios indicate
that their impact will be manifested in the reduction
of summer recharge of aquifers, the quality of water
in them and may also lead to an increase in the risk
of salinization of karst islands aquifers. A decrease in
the amount of precipitation and unfavourable indi-
cators of dryness in the warm part of the year, which
coincide with the maximum tourist load and water
demand, will necessarily bring the need for the re-
construction of water supply systems on the islands.
With the aim of making the system more sustainable
and resilient, it will be necessary: 1) to increase wa-
ter reservoirs as water reserves from the part of the

year in which water resources are under less pressure,
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zlikovati situacije vodoopskrbnih sustava otoka
Raba i Braca koji su spojeni podmorskim vodo-
opskrbnim cijevima na kopnene vodne resurse
te su time u povoljnijoj i stabilnijoj situaciji. Za
razliku od njih, otoci Cres, Losinj i Vis trenu-
ta¢no ovise o vlastitim vodnim kapacitetima te
im je tijekom ljetnih mjeseci narusena odrzivost
vodoopskrbe. Vodoopskrbna situacija na Cresu,
Losinju i Visu daljnjom ekspanzijom turizma
kao osnovne djelatnosti dovest ¢e do povecanih
potreba za vodom iz lokalnih vodonosnika $to
povecava potencijalni rizik od zaslanjivanja i gu-
bitka funkcionalnosti trenuta¢nog vodoopskrb-
nog sustava.

Odrzivost i prosperitet lokalne otoéne zajed-
nice svakog od istrazivanih otoka nedvojbeno
ovisi o stabilnosti vodoopskrbe u buduénosti.
Trazenje najpovoljnijih rjesenja za otpornost
lokalnih zajednica u kontekstu daljnjeg razvoja
turizma u uvjetima klimatskih promjena te stre-
mljenju samoodrzivosti otoka vodi izglednom
djelomi¢nom povratku na tradicionalne nacine
vodoopskrbe prikupljanjem kisnice. Nadogradi-
vanjem tradicionalnih sustava prikupljanja kis-
nice i uklapanjem novijih sustava za filtraciju,
dezinfekciju i ¢uvanje kvalitete vode te njezinu
distribuciju pridonijet ¢e se iskoraku lokalnih
zajednica u smislu njihove samodostatnosti,
odrzivosti i otpornosti na klimatske promjene.

Moguéa rjeSenja na putu prema povecanju
odrzivosti i samodostatnosti otoka Sto se tice
vodoopskrbe imaju viSe scenarija s razli¢itim
izvedbenim kombinacijama te ih je potrebno
prilagodavati specifi¢nostima pojedinog otoka.
Ne manje bitan element koji ide u prilog revita-
lizaciji i nadogradnji tradicionalnih sustava pri-
kupljanja ki$nice na otocima je postovanje lo-
kalne bastine jer su cisterne, gustjerne, $terne...
ne samo graditeljska ve¢ i kulturna bastina otoka
koja ih ¢ini arhitektonski i pejzazno prepoznat-
ljivima, vodoopskrbno odrzivima i ekoloski pri-

hvatljivima.

Autorski doprinosi: Oba autora su svatko u
svojem predmetnom podrucju istrazivanja su-
djelovala u izradi ovoga rada, a ukupno u jedna-
kom omjeru pridonijela kona¢nom oblikovanju

¢lanka.
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2) to reduce the general consumption of water, 3)
to find new natural (springs, wells, connections to
coastal water supply systems) or artificial (desaliniz-
ers, purifiers) incoming amounts of water on the is-
lands with the necessary monitoring of water quality,
4) to reactivate traditional methods of rainwater col-
lection and build new collection surfaces, 5) to sep-
arate drinking water systems from sanitary/technical
water. In addition to all of the above on the islands,
the usual amount of water that is used every day is
not all to have in mind. It is important not to forget
the safety aspect of the water supply systems, which
should have a certain reserve, depending on the sur-
face and features of the island, in case of fires, which
are also common on islands in the summer period.

In conclusion, it can be said that this research
has shown that there are significant differences in
water supply systems between the islands. The is-
lands’ resistance to possible climate and tourism
changes in the near future has to be approached in-
dividually and each island has its specifics on how
to achieve its water supply sustainability. Consid-
ering the islands included in this research, it is
necessary to distinguish the situations of the wa-
ter supply systems of the islands of Rab and Bra¢,
which are connected by submarine water supply
pipes to terrestrial water resources and therefore
are in a more favourable and stable situation. In
contrast to them, the islands of Cres, Losinj and
Vis currently depend on their own water capacities
and during the summer months so the sustaina-
bility of their water supply is impaired. The water
supply situation on Cres, Losinj and Vis with the
further expansion of tourism as a basic activity will
result in increased needs for water from local aqui-
fers, which increases the potential risk of saliniza-
tion and loss of functionality of the current water
supply system.

The sustainability and prosperity of the local is-
land community of each of the studied islands un-
doubtedly depends on the stability of the water sup-
ply in the future. The search for the most favourable
solutions for the resilience of local communities in
the context of the further development of tourism
in conditions of climate change and the striving for
self-sustainability of the island leads to a possible par-
tial return to traditional ways of water supply by har-
vesting rainwater. By upgrading traditional rainwater
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harvesting systems and incorporating newer systems
for filtration, disinfection, water quality protection
and distribution, it will contribute to the progress of
local communities in terms of their self-sufficiency,
sustainability and resistance to climate change.

Possible solutions on the way to increasing the
sustainability and self-sufficiency of the island in
terms of water supply have several scenarios with
different implementation combinations and need to
be adapted to the specifics of each island. No less
important element that contributes to the revitaliza-
tion and upgrading of traditional rainwater harvest-
ing systems on the islands is respect for local heritage
because traditional cisterns are not only architectural
but also cultural heritage of the islands, which makes
recognizable in terms of architecture and landscape,
sustainable considering water supply and environ-
mentally friendly.
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@ o Sidi Bel Abbes, the capital of Mekerra, a city of the interior plain, where agricul-

=~ tural land has experienced urban spillover at the expense of peri-urban land. The

accelerated sprawl between 1987 and 2019 is expressed by threats to peri-urban

Authors retain unrestricted state land, the pressure on agricultural activity on the peripheries of the city, and
copyright to their work and . . . . .

Ciching rih ) a relaxation of respect for planning policies at the local level. How can peri-urban
Pu 18] mg rlg S. Work 1S . )
licensed under the CC BY land be better protected, and consequently encourage agricultural use, without
l‘CZ“Ce Wh‘fih aﬂc‘l’wsj,‘“c_lss abandoning it? This work analyses the legal nature of the land taken for the ben-
to be re-used and re-distrib-
uted without restriction, as efit of urban construction and characterizes its spread using Landsat multispec-
long as the original work is tral satellite data. Our approach is based on the following question: Does urban

correctly cited. . . .
Y sprawl impact the management of land and its legal nature? What is the future

of this land in the face of current threats and future planning and urban devel-
opment orientations? The cartographic analyses with the actual practices of the
different social groups in the field have made it possible to evaluate the relation-
ship between agricultural policy, and implementation and to situate the conflicts
or threats about urban sprawl. The north of the city of Sidi Bel Abbes (cadas-
tral section n°3, 324.74 ha), is where 45% of state land is acquired for building
purposes. A reorientation of the peri-urban land is currently presented by a new
management mode of an individual type, as a means of freezing and/or preserv-
ing the land: the creation of hedges and fences, the introduction of arboriculture
(olive tree or other). Observations on site made it possible to explain these prac-
tices, which are at the origin of these current representations. The crops practice
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is linked to the profit drawn on compensations, and the plantations are a source
of good remuneration.
KEey woRDS: agricultural land; peri-urban; urban sprawl; threat; planning policies

Sidi Bel Abbes glavni je grad Mekerre. Smjesten je na ravnici u unutra$njosti
gdje je poljoprivredno zemljiste zahvaceno nekontroliranim urbanim $irenjem na
ra¢un periurbanoga zemljiSta. Ubrzano $irenje izmedu 1987. i 2019. vidljivo je
kroz prijetnje periurbanom drzavnom zemlji$tu, pritisak na poljoprivredne aktiv-
nosti na periferiji grada i slabije postovanje politika planiranja na lokalnoj razini.
Namece se pitanje kako se periurbano zemljiSte moze bolje zastititi i posljedi¢-
no potaknuti poljoprivredno koriStenje, a da ga se ne napusti. Ovaj rad analizira
pravnu prirodu zemlji$ta koje je uzeto za potrebe izgradnje grada i karakeerizira
njegovu rasprostranjenost primjenom multispektralnih podataka satelita Landsat.
Rad razmatra sljedeca pitanja: Utjece li nekontrolirano Sirenje urbanih podru¢ja
na gospodarenje zemljiStem i njegovu pravnu prirodu? Kakva je budu¢nost ovoga
zemljiSta u odnosu na danasnje prijetnje i buduée planske i urbane razvojne ori-
jentacije? Kartografske analize sa stvarnim praksama razlicitih drustvenih skupina
na terenu omogudile su procjenu odnosa izmedu poljoprivredne politike i proved-
be te lociranje sukoba ili prijetnji zbog nekontroliranoga Sirenja gradova. Sjeverno
od grada Sidi Bel Abbesa (katastarski odsjecak br. 3, 324,74 ha) nalazi se mjesto
gdje je 45 % drzavnog zemljiSta pretvoreno u gradevinske svrhe. Preorijentacija
periurbanoga zemljita trenuta¢no je predstavljena novim nadinom gospodarenja
individualnoga tipa, kao na¢inom zamrzavanja i/ili o¢uvanja zemljista i to postav-
ljanjem Zivica i ograda, uvodenjem arborikulture (maslina ili dr.). Terenska opa-
zanja omogudila su objasnjenje tih praksi koje su pozadina ovoga prikaza. Praksa
uzgoja povezana je s dobiti iz naknada, a plantaze su dobar izvor zarade.

K1LJUueNE RIJECE: poljoprivredno zemljiste; periurbano; nekontrolirano Sirenje ur-
banih podrudja; prijetnja; politike planiranja

174



D. Mansour, S. AuMED Soutan, M. EL AmiNe Gacewmi, N. Benaissa, B.TouiL

28/2 (2023) 173-190

INTRODUCTION

Independent Algeria inherited a conflicting
situation in terms of land management, where
customary modes and modern regimes estab-
lished during colonization overlapped. When
the Algerian state wanted to plan activities and
centralize decision-making through agrarian re-
forms in the mid-1970s, the then government
clearly stated its intention to do so. The gov-
ernment openly displayed its tendencies toward
political openness and economic liberalization
in the late 1980s (Semmoud, 2009). The re-
structuring of land gave rise to the socialist
agricultural estates (DAS). This legal situation
lasted until the end of 1987 when a decision
was taken to replace the DAS with Collective
and Individual farms (EAC and EAI), and con-
sequently, the reorganization of the private sec-
tor of the state, created a dynamic which result-
ed in new forms of working the land, given the
new provisions of Law 87/19 concerning the
sale or lease and Law 90/25, concerning land
management.

In Algeria there has been a very complex situ-
ation of agricultural land, which is translated in
practice into a diversity of legal statuses (Marouf,
1999; Semmoud, 2009). It is true that our agri-
cultural lands have undergone multiple owners
who have marked both their distant history and
their present. This postulate is true for the case
of the municipality of Sidi Bel Abbes. The work
of Ali Daoudi and Jean-Philippe Colin, Hichem
Amichi and others in particular (Amichi et al.,
2015; Colin & Daoudi, 2022; Daoudi et al.,
2017a; Daoudi et al., 2017b; Souiah, 1998)
have largely demonstrated the complete discrep-
ancy between these virtual farms that exist only
in the law and the reality of the informal divi-
sion of collective farms (EAC) into family farms
or leased land.

In this context, the hidden transactions, the
general abandonment of lands by excessive frag-
mentation, the limited role of cadastral and land
conservation, and the weakness of the adminis-
tration of the sector of agriculture, compromise
any effective assumption of responsibility to
protect the agricultural land and even any will to

organize it, which influenced, in particular, the
peri-urban agricultural land (Baouche, 2014).
Studies on the peri-urban space have been the
object of interest of several scientific papers,
such as the increase in daily mobility, the dif-
ference between places of residence and work
(Bédrani & Bouaita, 2003; Bendraoua & Soui-
ah, 2008; Boudjenouia et al., 2008; Maachou
& Otmane, 2016; Rebouha & Pochet, 2009;
Semmoud & Ladhem, 2015).

In recent decades, we have witnessed tensions
and conflicts of use on the peripheries of large
cities. The city becomes predatory and consumes
the stock of agricultural land in a frantic way to
enlarge its urban perimeter. We are witnessing a
continuous decrease of the Utilised Agricultural
Area (UAA) per inhabitant, caused by the ad-
vance of cities into the peri-urban fringe, which
in most cases bypasses legislation related to
planning' (Souiah, 2012). The UAA?/capita was
about 0.80 ha/capita in 1939 against 0.20 ha/
capita in 1998 (Elloumi & Jouve, 2003). Thus,
social needs in terms of housing directly involve
local decision-makers in a process of choosing
land pockets to satisfy social demand, which has
made peri-urban agricultural land vulnerable to
compromises made by several actors at the local
level. As a result, the state has taken the initiative
to regulate and manage land and urbanization
through strategies to preserve them according to
the legal provisions in force® (Cherif, 1982).

In Sidi Bel Abbes, the reorganization marked
a decisive turning point in the management
of the agricultural sector, characterized on the
one hand by the abolition of the discrimination
maintained in favour of the public sector farms
and on the other hand, by the restitution of the
lands nationalized within the framework of the
application of the agrarian revolution to their

' Law n°90.29 of 1 December, 1990, amended, relating to
the development and the urban planning. Executive decree
n°91.177 of 28 May, 1991, amended, fixing the procedures of
elaboration and approval of the Master Plan of Urban Deve-
lopment (PDAU).

2 Useful Agricultural Surface.

> Law 87-19 on the creation of the national office of agricul-
tural land, as well as Law 90-25 of 18 November, 1990 on land
orientation and Law 08-16 of 3 August, 2008 on agricultural
orientation regularize the agricultural land.
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legitimate owners. In turn, the Socialist Agri-
cultural Domains (DAS), formerly composed of
large blocks, were divided into collective farms
(EAC) and individual farms (EAI). A very het-
erogeneous geometric plot structure was created
in 1987. It was the first reorganisation of the
land structure, which resulted in a number of
beneficiaries almost equal to the number of
illicitly created properties. The splitting up of
the DAS into EAC and EAI, to which private
property fragmented as a result of inheritance
was added, led to a division where the spirit of
collaboration and coordination no longer exist-
ed. This new legislation has been concretized
geographically, by a new agricultural landscape,
which has resulted in:

* An influence on the agrarian structure, which
resulted in encroachment on agricultural land
following the restitution of nationalized land
and the liberalization of the land market; after
the promulgation of Law 90-25 of 18 Decem-
ber 1990 on land orientation.

* The farms on the outskirts of the city, which
were farms from the colonial era, were taken
by the self-management sector following the
development processes until now are illegally
occupied by dwellings (proliferation of infor-
mal housing around the city now).

It is in this context, what we propose in this
paper is to proceed to an analytical approach of
the legal nature of land taken for urban con-
struction in order to characterize urban sprawl
using Landsat multispectral satellite data. Our
approach is based on the following question:
does urban sprawl have an impact on the man-
agement of land and its legal nature? And what
is the future of this land in the face of current
threats and future urban planning and devel-
opment orientations? These analyses were con-
ducted in several situations, particularly in the
context of coastal areas (Tarik & Bouziane,
2010). Coastal cities such as Algiers (Otma-
ni et al., 2019; Rabehi et al., 2020) and Oran
(Missoumi et al., 2018), have experienced ur-
banization pressures through the taking of land
omitted from its legal nature and construction
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in areas protected by the coastal law*. This pres-
sure is not limited only to the coastal areas, but
it has also spread to the agricultural activities in
coastal areas and inland (Rabehi et al., 2020;
Chaib & Mezner, 2008).

Our analysis is based on various publications
(books, articles, communications, reports, laws,
etc.) that deal with agrarian reforms and their
evolution in Algeria and are related to our field
of study in particular. The Landsat data of the
city of SBA (archives) and the cadastral section
(period of the break-up of the DAS) allowed us
to understand the urban dynamics of the agglom-
eration as a whole and to target the mutations
of the newly urbanized peripheral areas in the
northern part of the city of SBA.

DATA AND METHODS

Sidi Bel Abbes is the capital of a highly agri-
cultural region located 90 kilometres from Oran.
This province has 15 sub-divisions and 52 de-
partments. Its territory covers an area of 9150
km?. At the local level, the urban grouping of Sidi
Bel Abbes includes 5 departments: Sidi Lahcen,
Sidi Brahim, Amarnas, Zerouala and Tilmouni
(Fig. 1). On a smaller scale, Sidi Bel Abbes, Sidi
Lahcen and Amarnas are now in permanent in-
teraction where social developments and eco-
nomic issues arise (Fig. 1).

Spatially, the grouping is structured as follows:

The first unit encompasses the urban centres
of Sidi Bel Abbés which is presented as a com-
pact urban fabric in the centre of the grouping
towards which a set of multidirectional roads
that connect it to all points of the territory of the
grouping converges (see Fig. 1).

The second unit, the peripheral zone, includes
the rest of the municipality of Sidi Bel Abbes, the
municipality of Sidi Lahcéne and part of the ter-
ritories of Sidi Brahim (see Fig. 1).

The third unit, the east zone, includes the
rest of the territory of Amarnas and Sidi Bra-

4 Law N° 02-02 of 5 February, 2002, on the protection of
the littoral. Official Journal of the Algerian Republic, n° 10 of
12 February, 2002.
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him, the communes of Tilmouni and Zerouala
(see Fig. 1).

Data collection and processing

In this study, Landsat satellite from 1987 to
2019 were used, with a 30 m resolution covering
the entire study area. In the territory of Sidi Bel
Abbes, the cropping systems are characterized by
small-scale fragmentation (Fig. 2 (1) and (2)). A
multi-date analysis of Landsat images will allow us
to correctly characterize the urban sprawl of the
city of Sidi bel Abbes (revisit every 16 days). In this
paper, we referred in our research results to built-
up area extraction using Landsat images (Djamel
& Djerriri, 2020). Through this research, we have
used the results obtained on the basis of a com-
parison between different methods of supervised
classifiers for built-up areas extraction using multi
date Landsat imagery (Maximum de likelihood,
Random Forest, Support Vector Machine, k-Near-
est Neighbor, Neural Networks Binary Ran-
dom Forest (RF), OC-Support Vector Machine
(OCSVM), and Presence and Background Learn-
ing (PBL). The three types of classifiers were tested
on the basis of 1000 samples (Urban/non-Urban),
and statistics were also performed to evaluate the

classifiers (the estimated Cohen’s Kappa statistic
(k), and the F1-score) (Djamel & Djerriri, 2020;
Mansour et al., 2023).

An extract of the cadastral section (the north
side of the city of Sidi Bel Abbes 1987), indicates
the number of parcels, their contents, and identi-
fication of the property. It corresponds to the time
of the splitting of the Socialist Agricultural Do-
mains (DAS) into Individual and Collective Ag-
ricultural Exploitation (EAI and EAC), perimeter
in yellow: Section n°3. The information collected
from the land registry is very useful concerning the
fragmentation of land intended for cereal crops,
orchards, or tree growing (Fig. 2 (3)). This is also
true for unworked and abandoned land. During
our During our investigation to the land registry
office, we had to search the cadastral archives for
the legal nature of agricultural land between 1960
and 1987, unfortunately, this land was not plotted
during this period. This made historical informa-
tion on the land and its legal nature difficult to
obtain in order to conduct spatial analyses during
this work.

The cadastral data were exploited to show the
legal nature consumed by the built-up area during
this period. This observation brings out two situ-
ations, the first represents the purely agricultural
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zone and the second visualizes the current state of
the agricultural land taken by urbanization. The

information collected includes:

e Number of DAS with a plan and surfaces
(Tab.2);
* Breakdown of the large socialist estates into col-

lective farms (EAC) and individual farms (EAI)
(Fig.2 (4)).

One of the main elements for characterizing the
land structure is the size of the properties. The
legal ownership of land and the size of farms in
the study area can be summarized as follows, in-

cluding all types of legal status (EAC, EAI, melk,

TABLE 1 A4, grarian structure of the study area

unknown ...) (Tab.1). There is a significant gap be-
tween small farms (52%) and large farms (13%).
This type of gap highlights the state of fragmenta-
tion and division between owners, particularly for
small areas (Fig. 2 (4)).

Table 1 reveals the difference in the size of the
farms. In Figure 4 (4), we note the irregular shape
of the plots. The parcels of land are very variable
depending on the farms, which are still very frag-
mented (the fragmentation represents the state of
division of the parcels between the owners).

Table 1 reveals the difference between the size of
the farms. In Figure 2 (3,4),
shape of the plots. The plots of land are vary con-

we note the irregular

siderably depending on the farms, which are still

Area in hectares Number of parcels %
0.83-5.41 12 51.17
5.41-12.81 4 17.39

12.81-30.55 21.73
30.56-48.26 3 13.04

Source: Thematic analysis using attributes table of cadastral section n°3
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very fragmented (the fragmentation represents the
state of division of the plots between the owners).
The analysis in Figure 3 shows a fairly wide vari-

ety of farm types (Fig. 4):

* 19 holdings are concentrated in collective farms
dominated by cereals;

* 4 collective farms are abandoned farmland;

* Then we find the other farms among collective
and individual which represent:

* Two individual farms occupied by plantations
and one by cereals;

* Two unknown farms occupied by mixed crops;

* The remainder are collective farms with two
mixed crops, one plantation and one undeclared

land.

RESULTS

Spatially, the extension of urban areas shows a
strong revival of artificialization between 1987 and
2019 in the periphery of the city of SBA (Fig. 3).

This urban sprawl is intended for housing, infra-

structure and soil artificialization programs, in-
cluding activities areas. These spaces are complete-
ly approved by the urban planning instruments
via the Urban Planning Master Plan (PDAU).
The urban perimeter of the SBA city was around
1,090.28 ha in 1987, and 2,760.99 ha in 2019
(Fig. 4). The map of changes between 1987 and
2019 shows significant conversions that have hap-
pened in the peri-urban agricultural land of the
SBA city. The northern part of the city has seen
an increase in the loss of collective farms. (Fig. 3),
which shows a significant evolution to the detri-
ment of agricultural land peripheral to the mu-
nicipality of SBA, especially in its northern part
which recorded a great loss of land for agricultural
purposes.

The map of changes between 1987 and 2019
shows significant transformations that have oc-
curred in the peri-urban agricultural land of the
city of SBA. The northern part of the city has seen
an increase in the loss of collective farms (EAC).
This pressure on state-owned land has led to par-
tial fragmentation of farms, even to their disap-
pearance, particularly the EACs and EAIs (Fig. 3).
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Table 2 shows the proportion of land use and
legal status converted to urban areas between 1987
et 2019 (Fig. 5). The first reading indicates that the
section n°3 was urbanized by 0.97 ha in 1987 and
148.47 ha in 2019. That urbanization caused pres-
sure on cereal crops, mainly on collective farms.

TABLE 2 Distribution of land use, legal status and urban areas

Table 2 shows that the total area of section n°3 was
324.67 ha, dominated by cereal crops with an area
of 224.23 ha (69.06%, Table 2, Fig. 5). The ur-
ban sprawl gained almost 95.63 ha for cereal crop
in 2019, which is about 29.45% of the total area
of section n°3. This decrease is explained by the

Area by Area by
. Area per .
Total Area per category in category category in
. Section category relation to the relation to the | Remaining | Total
Legal Crop section consumed .
status . area area consumed by | total area of by urban total area of area by section
P (%) urban areas in | the cadastral Y . the cadastral | category | area (%)
(ha) . areas in .
1987 (ha) section 1987 2019 (ha) section 2019
(%) (%)
EAC Cereal crop 224.2 69.1 0.0 0.00 95.63 29.45 128.60 39.61
EAI Cereal crop 17.67 5.4 0.32 0.01 9.56 2.94 7.77 2.39
EAC Undeclared 0.9 0.3 0 0.00 0.86 0.26 0 0.00
EAC Derelict land 59.8 18.4 0.08 0.00 39.92 12.30 19.86 6.12
EAC Orchards 1.2 0.4 0 0.00 0.23 0.07 0.91 0.28
EAC | Mixed cropping 14.9 4.6 0 0.00 0.68 0.21 14.27 4.40
EAI Orchards 3.1 0.9 0 0.00 0.97 0.30 2.07 0.64
Un- Undeclared 2.9 0.9 0.57 0.00 1.03 0.32 1.29 0.40
known
Total 324.67 100.0 0.97 0.30 148.47 45.73 174.77 53.83

Source: results of cross-mapping
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increase of threats on national domain properties
(Tab. 2 and Fig .4 and Fig. 5). The derelict land
(collective farms) covers 59.81 ha, with 39.92 ha
registered as urban areas in 2019, representing
12.30% of the total area of the section. Other cat-
egories corresponding to the collective farms, rep-
resent an area of 0.86 ha, 1.15 ha and 14.96 ha for
undeclared land, orchards and mixed crops respec-
tively. For each of the categories mentioned above,
the urban areas were not over one hectare (Fig. 5).
According the information in Table 2, individ-
ual farms had an area of 17.67 ha for cereal crops
and 3.07 ha for orchards. Individual farms show a
lower consumption of built-up areas than collec-
tive farms, mainly for cereal crops. An area of 0.32
ha was recorded in 1987 and 9.56 ha in 2019. For
orchards, the loss was nearly one hectare in 2019.
The urban sprawl led to conversion of agricul-
tural land during the period studied, resulting in
an estimated remaining area of 174.77 ha, which
has become threatened in large part by the collec-
tive farms with 128.60 ha of cereal crops, 19.86 ha
of derelict land and 14.27 ha of mixed crops.
Figure 6 presents details according to the legal
status and the land use consumed by urban areas
between 1987 and 2019. The first group is related
to the farms that were owned by many farmers.

2019 showed a big decrease of farms which can
generate effects on the disappearance of segments
of collective property and affects the owner and his
future in terms of farming land. The second group
represents smaller areas. The trend has a significant
impact on the future of remainder areas, mainly
for the first group (Fig. 6).

A more in-depth examination of the results ob-
tained by category, taking into account the total
area of the municipality, population trends, and
the distribution of agricultural land, reveals clear
trends. 1987 saw an urban area of 1090.28 hec-
tares and a population of 154 147.

At the time, useful agricultural area per inhab-
itant was 380 m? By 2019, the situation had
changed significantly. The urban area increased to
2760.99 hectares, and the population reached 248
170. This led to a significant decline in the size of
the useful agricultural area per inhabitant, which
fell to 170 m?, representing a reduction of 210 m?
per inhabitant over this period.

Cereal crops are an important part in section
n°3. Therefore, it is very important to identify its
variation in terms of useful agricultural area per
capita. In 1987, the useful agricultural area per
capita decreased by 9.3 m? from 14 m? in 1987 to
5.1 m? in 2019.
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If we look at the specific categories of land, sec-
tion no.3, covering all crops, showed a useful agri-
cultural area per capita of 21 m? in 1987. Howev-
er, by 2019 this amount had dropped to 7 m? per
capita, marking a regression of 14 m? per capita.
Section No. 3, which covers cereal crops, had also
undergone a significant regression. In 1987, the
useful agricultural area per capita for this catego-
ry was 14 m?, but by 2019 this had fallen to 5.1
m? per capita, representing a regression of 9.3 m?
per capita over the period. These results clearly re-
flect the impact of increasing urbanization on the
agricultural land per capita, with marked regres-
sions in previous decades. This trend underlines
the importance of taking measures to preserve the
remaining agricultural land and guarantee food se-
curity in the municipality of SBA.

A closer look at the results reached above, tak-
ing into account the total department area and the
declining share of cereal-growing land, reveals a
worrying trend. At the same time, this trend has
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also had an impact on other types of farmlands,
notably land dedicated to planting trees, as well
as land used for mixed crops. A detailed analysis
reveals that ownership of both collective and indi-
vidual cereal-growing land was converted to built-
up areas, with consequences for the situation of
the owners and their future contribution to local
agriculture. (Fig. 5). This is particularly worrying
in the case of collective ownership.

DISCUSSION

Our analyses focus on a small geographical
area, where the scale of change and the threats to
peri-urban farmland are considerable. Thus, we
focused on the changes observed in land use and
legal status in the northern part of the city of SBA,
where almost half of the agricultural land was in-
cluded in the urban area. These developments tes-
tify to a significant transformation of the agricul-
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tural landscape, characterized by notable changes
in plot size and management practices. The high-
est rates of urbanization of agricultural land in
Sidi Bel Abbes revealed by this study are similar to
those observed in other European cities, as identi-
fied in the cases of Greece, Serbia, Italy and Spain.
We note that our approach differs in that it focuses
on land ownership and the spatialization of cadas-
tral data as important parts of our work. However,
these earlier cases enrich our context by highlight-
ing the management challenges of peri-urban areas
and addressing various dimensions of urbanization
and sustainable development.

Regarding the study of the metropolitan areas
of Madrid and Oviedo in Spain, which involves a
territorial analysis, it is in line with discussions on
peri-urban land management. The analysis of met-
ropolitan areas such as Madrid and Oviedo pro-
vide a better understanding of the complexities of
urban sprawl, land-use planning and the complex
relation between urban and rural areas. That study
enriched our understanding of urban sprawl by ex-
amining changes in land use, although it did not
delve into land tenure, legal status and land use
dynamics in these metropolitan areas (Alonso et
al., 2017). It is relevant to note that the study did
not address the legal aspect of land, which distin-
guishes it from our own research. This distinction
highlights the importance of considering the legal
aspect of land, as in our own work, in order to ob-
tain a more comprehensive overview of peri-urban
area management.

Our analysis fits perfectly into the systematic
review of peri-urbanization in Europe achieved
by Shaw, and relates to our discussions on the
complexity of peri-urbanization processes (land
use change, socio-economic factors and the state
of planning). Our work addresses how land use
and land tenure are affected by urbanization
and policy changes in peri-urban areas. Similar-
ly, the systematic review highlights the multidi-
mensional nature of peri-urbanization, where
different factors interact in different ways in the
case studies (Shaw et al., 2020). Both analyses
underline the importance of adopting a holistic
approach to the management of peri-urban areas.
Our analyses highlight the need to consider le-
gal and land aspects, while the systematic review

suggests that managing peri-urban areas require
addressing socio-economic, and spatial aspects in
response to the diverse demands of stakeholders.
Both analyses recognize the challenges posed by
the dynamic and sometimes unpredictable na-
ture of peri-urbanization, underlining the need
for understanding strategies and plans (Shaw et
al., 2020).

While there are some similarities noted in the
global analysis covering the cartographic and
landscape metrics analysis to examine the con-
nection between land use changes, land man-
agement practices, and planning strategies in the
urban fringe over a 20-year period in case of Es-
tonia (Roose et al., 2013). The paper on peri-ur-
ban forests in Greece reported the importance of
conserving peri-urban forests and green spaces in
and around urban areas to meet a range of envi-
ronmental, social and economic objectives. Both
discussions also focus on the need for effective
planning, management and institutionalization
of land use policies to address these issues. So,
the study from Greece represents the importance
of peri-urban forests in mitigating the problems
associated with urbanization.

Based on the study of peri-urban areas in Pe-
rugia, it could be concluded that the results of
the analysis in Italy are similar to ours. Both
highlight the challenges resulting from increasing
urbanization, including land use change and gov-
ernance issues. Issues relating to spatial planning,
farmland conservation and the multifunctionali-
ty of agriculture are common concerns. However,
there are differences in the geographical context
and specificities of the peri-urban areas studied,
which may lead to slightly different approaches
and conclusions. In addition, each study high-
lights unique elements of its own study region,
while recognizing the general importance of
peri-urban areas in sustainable urban develop-
ment. Overall, both discussions underline the
importance of taking a holistic approach to man-
aging peri-urban areas, and ensuring that policies
and practices align with the needs of local socie-
ties and the environment (Vizzari, 2011).

Our study was carried out in the context of the
research conducted by Jank (2016), according to
land use transitions and information provided by
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the agricultural land acreage in Central Europe,
particularly in the Czech Republic. Jank (2016)
completed an analysis of the reduction in agri-
cultural land from 1966 to 2013, with a focus
on the significant loss of arable land at a rate of
25 hectares per day. He mentioned a discrepancy
between the actual built-up areas and the records
in the cadastral register, suggesting that the actual
reduction in arable land could be even greater.
Our analyses are quite similar to those adopt-
ed in the case of Central Europe, except for the
evaluation of soil quality and the estimation of
financial losses linked to urbanization. That de-
bate revolves around soil quality and the quantifi-
cation of losses in financial terms, which was not
addressed in our work.

Van der Molen (1999) underlines that land ten-
ure and land administration in Western Europe
are crucial for promoting sustainable social and
economic development, but there is a need for
improvement in various areas such as legislation,

strategic goals, financial systems, accessibility,
gic g Y

A%

Ficure 7

Current urbanization area, (1) in 1987 seen by Landsat TM (Vineyard) (2) Built area

and procedural efficiency. Van der Molen (1999)
highlights the similar prospects for collaboration
between the public and private sectors, and for
advanced use of geospatial technologies (GIS).

In light of the agricultural policies we have re-
viewed above, as well as the practices of farmers,
when investigating examples in the field it can be
observed that farmers responded and improved
their practices. The cases studied underline the
conversion of agricultural land in peri-urban are-
as. In the first situation, vineyards were converted
into urban areas. This change has raised queries
around the fluctuating legal status and land man-
agement (Fig.7 (1), (2) and (3)).

The second case concerns cereal crop, where
farmers have difficulties in working their land
due to drought (arid climate), financial limi-
tations, and deficiency of legal protection. The
third case focuses at olive trees, whose cultivation
is well-developed in the region (Fig. 7 and 8).

However, in comparison with the two cases

highlighted above, it can be noted that the ol-

in 2019: highlighted by Landsat image in 2019, (3) Current urbanization seen from the freld visit
in November 2022, (4) AADL program (The National Agency for Housing Improvement and

Development), (5) promotional housing program
Source: Field work, November 2022
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FiGURE 8 Private initiative by new practices on the fringes of the city, (1) Location plan of the targeted area, (2) Plan

of cadastral section n°3, (3) New olive tree plantation (area programmed for urban building of the city - north of the
city - Section 3 plot n°4), (4) Current situation of the same olive tree plot, hedge observed bordering on the northern

periphery of the city

Source: Field work in November 2022, conducted by Mansour Djamel

Ficure 9 Current agricultural practices are as follows: (EAC1) the creation of new olive tree plantations (EAC2) the

i et Y

reconversion of a plot abandoned in 2011, and cultivated with cereals in 2022, and (EAC3) the continuing cultivation

of cereals on the Pplot, as observed in 2021
Source: Field survey in May 2021, conducted by Mansour Djamel

ive trees on the periphery are exploited mainly to
generate seasonal income, but are not considered
of high production quality. Instead, they are con-
sidered frozen property, with a view to their ul-
timate conversion into construction projects for
inevitable compensation (Fig.8 (1), (2) and (3)).

The remaining area in section No. 3 is still sub-
ject to conversion in urban areas. Based on our
field visit in August 2023, the major observation
stands out depending to current revision of Mas-
ter Plan. To this end, farmers have chosen their
practices. Some of them used their abandoned
collective farm land to plant trees, notably olives
(Fig. 9, EAC1), while another group made cereal
growing their main choice (Fig. 9, EAC2). This
dynamic was also observed in another collective

farm, which was still growing cereal crops on its
plot in 2021 (Fig. 9, EAC3).

These cases highlight the complexity of the re-
lationship between urbanization, agriculture, and
land management in peri-urban areas, and under-
line the need for appropriate policies and measures
to protect the land’s agricultural potential while
meeting the needs of urban development.

Agricultural policies and their impact
on land management

The changes in the legal status of the land have
started a crisis in the use of arable land. They are
characterized by a succession of several agricul-

tural policies, notably the self-managed domains
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of the ex-colonial period, the agrarian revolution
of 1970, the restructuring and reorganization of
the socialist domains. However, things seem to
have progressed since the promulgation of Law
90-29 of December 1990, the revision made in
April 2004 and the adopted regulation related to
land governance, land use and urban planning.

The distribution of land use and legal status in
the northern part of the SBA city disturbed agri-
cultural landscape, in terms of size and manner
of exploitation of the plot, which led to the aban-
donment of the most lucrative state-owned land
with 12.30% of the urbanized area at the level of
section n°3 (Tab. 2 and Fig. 4).

Consequently, the practices of different modes
of tenancy, especially the indirect mode (share-
cropping), which is presented in several forms.
Namely, the half or full tenancy mode, the three-
way partnership, at the rate of 1/3 per partner
and the monetary rental, are cases that were
encountered on the public property. Since the
1970s, these practices have become common-
place, expressing a transformation in the owner-
ship of land (Bouchemal, 2009). They have led
to a much greater abandonment of state-owned
land, which has made land disputes difficult to
manage. Since then, a feeling of insecurity has set
in among farmers, expressed by a total or partial
abandonment of the land (which leaves the land
bare-see section n°3, Fig. 4).

This situation had a direct impact on agri-
cultural activity, following the restitution of na-
tionalized land, which led to the emergence of
new practices such as the purchase of undivid-
ed shares, or simply to the detriment of certain
collective farms whose beneficiaries rent the land
and become traders or entrepreneurs (Berrahi,
2001). The reorganization that began in 1987
definitively sealed the cooperative structure (the
collective spirit) since all farmers opted for indi-
vidualization of the farm (individual farms and
even for the collective farms on the virtual lev-
el). This situation, which dates back more than a
decade, has finally led to a rental market for land.
All these investor farmers rent their land and thus
build up virtual land capital.

The illustration presented in Fig. 10 was used
to evaluate the effect of centralization process on
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land management, highlight overlapping agricul-
tural and planning policies. The policymaking
generated from the central level a complex path
characterized by relations between policies and
actors. In this context, decisions are influenced
by different actors, they may fruit of elaborate ne-
gotiations linked to conflicts of interest, conflicts
of use, and public utility considerations.

As for the SBA region, the strategy of the own-
ers was to freeze investment and land during the
reorganization period and during the bloody dec-
ade (Souiah, 2012). Subsequently, at the end of
this decade, the owners invested in agriculture
by specializing in strategic productions such as
potatoes and/or arboriculture, ensuring a high
value-added income. During our field obser-
vations (June 2019 and November 2022), we
noticed the emergence of a new strategy among
farmers, which consists of essentially resisting
the tools and laws implemented for the taking of
peri-urban agricultural land for the benefit of the
city development. And this will have strong re-
percussions on the management and production
apparatus. By disposing of their own resource for
agricultural use, these farmers have become inde-
pendent, and consequently, they realize their own
development corresponds to a form of resistance
to protect their property through hedges or fenc-
es (Fig. 8). What is remarkable is that the land
is under threat because of this bad management
(Fig. 10), and that pressure groups (promoters, fi-
nancial backers) have influenced the orientations
of local decision-makers by starting processes of
conflict and bypassing urban planning instru-
ments (Master Plan) (Fig. 10).

In light of previous discussions on the effect of
agricultural policies on the management of ag-
ricultural land, it appears that this may provide
an explanation for our observations concerning
the transformation of legal status into urbanized
land. This interpretation is enhanced by an analy-
sis of the strategies adopted by the actors involved
in the context of the evolution of urbanization
on agricultural land. The diagram shown in Fig.
10 was designed to assess the impact of policy
centralization on the management of land subject
to overlapping agricultural and planning policies.
It highlights the decision-making process gener-
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Law n°90.29 of December 1st, 1990, modified and
completed, relating to the development and urbanism.
Executive decree n°91.177 of My 28th 1991,

modified and completed, fixing the procedures of
elaboration and approval of the PD.A.U.

Land policies
management

1962-1963, self-managed sector

1971-1973, National Fund of the Agrarian Revolution
1981-1984, Socialist Agricultural Domain (DAS) /
ONTA

1990, the break-up of the DAS and the land orientation
1999-2000, Rural Renewal

2008, concession laws

Review the policy by
finding suitable land
without opposition
from any of the
stakeholders

Development g Territor )
orientation — y .Agrlcultural
Ability and constraint Land stock ) Pollcy/ManagemenEm
............................................. depa rtment A
Territorial
constraint >

Disrupt the land
management system

Conflicts of use

Farmers, promoters, funders

Land " Choice ofland
L - (Housing,

allocation 7., cquipmentor

—_—— . ~ activityzone) .-
A )

Public utility
Conflicts of
interest Influencing >
decision

Practices and

representations

"[ Acceptance or abandonment of the project 1
)

Acceptance/challenge

Local actors: Cadastral, agricultural
services, urban planning sector

F1GURE 10 Practices and representations between public authorities and local actors in a context of reforms and

modalities of land governance in Algeria

Source: Field work, observations and interviews with local actors, flowchart designed by authors

ated from a central level and illustrates a com-
plex path characterized by interactions between
policies and stakeholders. In this context, deci-
sions are influenced by potential land uses, both
agricultural and urban, and stakeholders may be
involved in negotiations linked to conflicts of in-
terest, conflicts of use, and public utility consid-
erations. After our fieldwork in November 2022,
two specific cases emerged in the context of pub-

lic utilities, concerning state-owned land in the
peri-urban area of Sidi Bel Abbes. These specific
situations were not included in the study of the
master plan for development and urban planning
approved in 2009. More specifically, they con-
cern a tram station project (7 hectares, Collective

farm®) and a national housing project (AADL).

> Official Journal (2012), page 13.
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Overall, our observations and interviews with
local actors reflect the pattern illustrated in Fig.
10, corresponding to (Perrin et al., 2018) find-
ings regarding changes in the governance of ag-
ricultural land protection in the Montpellier and
Rome regions under the impact of decentraliza-
tion. Decentralization initially posed challenges
to centralized governance, but also favoured local
initiatives, giving rise to the adoption of alterna-
tive modes of governance, notably co-governance
in Montpellier and self-governance in Rome.
These changes reflect a general trend towards
decentralized decision-making. By following the
arrows and connections in Fig. 10, we can see a
management system that is considerably differ-
ent from that of Montpellier and Rome. This
system is characterized by the centralization of
decision-making with regard to agricultural and
land-use policies. The example given above con-
cerning public utility projects clearly shows the
weight of centralized decision-making, resulting
in the use of peri-urban agricultural land without
prior consideration. This perspective highlights
how national policies interfere with local actors,
generating a complex competition between deci-

sion-making and action.

CONCLUSION

This work has enhanced our understanding of
the relationship between urban expansion, legal
status, and land use within a cadastral section lo-
cated on the northern periphery of Sidi Bel Ab-
bes city. The analysis of the cadastral information
offers an assessment of the features of cadastral
status in peri-urban areas related to urban expan-
sion. In addition, the process has enabled local
evolution to be visualized more precisely, high-
lighting subtle but significant changes that can
help local authorities anticipate wider transfor-
mation trends in the peri-urban area and assess
their impacts.

However, it is important to note that this signif-
icant agricultural potential is facing land conflicts,
disputes between owners, and the complexity of
land tenure structures, notably undivided plots or
unmarked divisions in collective farms. This sit-
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uation has led to a diversity of practices, such as
tenant farming, direct purchase (particularly when
decommissioning state-owned land), and some-
times mixed arrangements (with collaborating
owners).

In addition, innovative practices are emerging
among farmers on the urban fringe, such as hedg-
es and tree planting, which have become acts of
land preservation in the face of current land-use
changes. These practices illustrate farmers efforts
to maintain the agricultural activity of peri-urban
land while resisting the pressures of increasing ur-
banization.

However, despite these local dynamics, insuf-
ficient coordination persists between agricul-
tural policies and urban planning instruments.
Spatial analysis of this data reveals the complexi-
ty of the challenges which the municipality faces
in terms of agricultural land use, food security,
and changes in farming practices. The decrease
in available agricultural land per inhabitant and
the growing dependence on external actors un-
derlines the importance of developing strategies
for preserving agricultural land, promoting sus-
tainable practices, and strengthening local food
production. It is essential to closely monitor the
evolution of land ownership and farming activ-
ities in order to guarantee sustainability of food
production and food security. Decisions taken
in this area will have a sustainable impact on the
quality of life of residents and the sustainability
of peri-urban agricultural areas. It is essential to
consider developing a smart land management
system for a more strategic urban planning
while ensuring that land use mapping is regu-
larly updated. This will help identify local agri-
cultural resources more effectively, with a view
to optimizing the management of future urban
developments.
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(3) Wildfires are one of the natural disasters that cause harmful environmental and
economic losses and pose a threat to ecosystems around the world. Consequently,

measures must be carefully developed to predict their occurrence and mitigate
Authors retain unrestricted their damage. This study aims to map the vulnerability to forest fires in the east-

Coi}fnﬁh tto theirwork and ern Aures region of Algeria, which is exposed to frequent fires, by using Geo-
publishing rights. Work is

licensed under the CC BY graphic Information Systems (GIS) and Remote Sensing (RS). In this respect,
licence which allows articles
to be re-used and re-distrib-
uted without restriction, as vulnerability to forest fires and grouping them into four main categories (forest

long aSl the Oéigiﬂal work is characteristics, human factors, relief, and climate). In this context, the Weight-
COlTeC[yCl[e e

a geodatabase has been created, with 12 criteria influencing identifying areas of

ed Overlay (WOA) technique was used, as this technique relies on calculating
the numerical weights for each factor through the Analytical Hierarchy Process
(AHP), and then the Forest Fire Vulnerability Index (FFVI) was derived. Through
overlaying criterion, raster layers for each criterion and the results are represented
in a vulnerability map. The vulnerability map shows very high, high, medium,
low, and very low classes. High and very high vulnerabilities occupy 31.54% of
the total studied surface. Moreover, the burned areas in the study area for 2021
were determined using Senti-nel-2 satellite images and calculating the Natural
Burning Ratio (NBR) to assess the FFVI. We performed a spatial overlay between
the NBR and the FFVI to validate the results. This overlay was translated into the
ROC curve (receiver operating characteristic curve) using GIS software. The pre-
cision coefficient (AUC) was determined to be 0.778, indicating that the weight-
ed overlay technique is effective. Therefore, it indicates that the WOA technique
is effective and will help decision-makers improve emergency management and
forest protection to minimize damage.

KEy worDs: weighted overlay method, eastern Aures, forest fire, Khenchela, vul-
nerability
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Sumski pozari jedna su od prirodnih katastrofa koje uzrokuju tetne ekoloske
i ekonomske gubitke te predstavljaju prijetnju ekosustavima diljem svijeta. Kao
posljedica toga, moraju se pazljivo razviti mjere za predvidanje njihove pojave i
ublazavanje njihove Stete. Cilj ovoga istrazivanja je kartirati ranjivost na Sumske
pozare u isto¢noj regiji Aures u AlZiru, koja je izlozena Cestim pozarima, primje-
nom geografskoga informacijskog sustava (GIS) i metoda daljinskih istrazivanja
(RS). Izradena je baza podataka s 12 kriterija koji utje¢u na identifikaciju podrugja
ranjivosti na Sumske poZare i razvrstanim u Cetiri glavne kategorije (karakteristike
$uma, ljudski ¢imbenici, reljef i klima). Primijenjena je tehnika ponderiranog pre-
klapanja (WOA), s obzirom na to da se ova tehnika oslanja na izratun numerickih
tezina za svaki faktor kroz proces analiticke hijerarhije (AHP), a zatim je izve-
den indeks ranjivosti od $umskih pozara (FFVI). Preklapanjem kriterija, rasterski
slojevi za svaki kriterij i rezultat prikazani su na karti ranjivosti. Karta ranjivosti
prikazuje vrlo visoke, visoke, srednje, niske i vrlo niske klase. Visoke i vrlo visoke
ranjivosti zauzimaju 31,54 % ukupne istraZivane povrsine. Opozarene povrsine
za 2021. godinu na podrudju istrazivanja odredene su koristenjem satelitskih sni-
maka Sentinel-2 i izratunavanjem omjera prirodnog izgaranja (NBR) kako bi se
koristio u procjeni FFVI. Kako bismo potvrdili rezultate, proveli smo prostorno
preklapanje izmedu NBR-a i FFVI-a. Preklapanje je prevedeno u ROC krivulji
(krivulja radne karakteristike prijamnika) pomocéu GIS softvera. Koeficijent preci-
znosti (AUC) utvrden je na 0,778, $to upuduju na to da je tehnika ponderiranog
preklapanja ucinkovita i da ¢e pomo¢i donositeljima odluka da poboljsaju uprav-
ljanje u hitnim slu¢ajevima i zadtitu Suma kako bi se Steta svela na minimum.
K1jueNE RIJECI: metoda ponderiranog prekrivanja, isto¢ni Aures, Sumski pozar,
Khenchela, ranjivost



A. DjaBer Djasri, R. Bounara, S. GUELLOUH, A. BENSEKHRIA

28/2 (2023) 191-210

INTRODUCTION

Forest fires are one of the most common nat-
ural hazards that occur in many forest systems
around the world and pose a major threat to eco-
logically fragile areas (Chaudhary et al., 2022;
Payra et al., 2023). It is an unstoppable natural
phenomenon that cannot be disregarded as forest
fires are known as one of the most destructive dis-
turbances within the forest ecosystem (Bhadoria
et al., 2021; Enoh et al., 2021). However, there
are some advantages to forest fires, for instance,
the elimination of harmful microorganisms,
fungi, insects and plant diseases. Likewise, the
enrichment of the soil with nutrients and min-
erals emitted by residual ash (Ghorbanzadeh et
al. 2019) has positive effects on biodiversity and
succession of plants (Aragoneses & Chuvieco,
2021).

In the countries of the Mediterranean basin,
fire has shown to be the main cause of the de-
struction of forests, as about 50,000 fires ravage
700,000 to 1 million hectares of Mediterranean
forests (Meddour-Sahar et al., 2013). Seeing that
Algeria is the main fire hotspot on the southern
edge of the Mediterranean basin (Curt et al.,
2020) where on average 40,000 hectares were an-
nually burned between 1853 and 1945, with an
average of 38,749 hectares per year between 1979
and 2009, and an average of 31,300 hectares be-
tween 2008 and 2017, according to the Conser-
vation of Forests of the Province of Khenchela
(CFPK) in 2018.

In the eastern Aures, forest fires cause enor-
mous damage with thousands of hectares of
vegetation being destroyed every year, which
negatively affects the environment, since forests
play an important role in the carbon cycle and
the reduction of the effects of climate change, in-
cluding high average temperatures, increased pre-
cipitation in winter and drier summers (Fekete &
Nehren, 2023; Rahmani & Benmassoud, 2019;
Satir et al., 2016)

In addition, the eastern part of the Aures, main-
ly the Province of Khenchela, was chosen as the
study area due to the high number of forest fires
in this region. In 2021 in particular, according
to the CFPK there were more than 45 fires thus

destroying around 9837.28 hectares. The eastern
Aures Forest ecosystem also contains many pro-
tected plants, such as Atlantic cedars and Aleppo
pines. Subsequently, these forests must be pro-
tected as they are considered a natural barrier to
the risk of desertification in the region. However,
in order to improve sustainable management and
fire prevention of forests, a fire forecasting system
should necessarily be developed, through the cre-
ation of maps of fire risk exposure using geospa-
tial technologies. In this regard, many researchers
conducted studies for the purpose of creating
models for assessing the vulnerability of forests
to fire using digital information systems (Albini,
1976; Brown & Smith, 2000; Chandler et al.,
1983; Diaz-Delgado et al., 2004; Flannigan &
Haar, 1986; Jones, 1966; Morandini et al., 1970;
Payra et al., 2023; Rashid, 1987; Savage et al.
1972; Williams et al., 1985). In recent years, with
the development of GIS and RS, many studies
have been conducted on their use to study and
manage the risk of forest fires (Ajin et al., 2016a;
Ajin et al., 2016b; Alexandrian & Rigolot, 1992;
Dong et al., 2005; Trabaud, 1970; Veena et al.,
2017; Yin et al. 2004).

In the Mediterranean basin, (Arfa et al., 2019;
Chuvieco & Congalton, 1989; Dagorne &
Duche, 1990; Erten et al., 2004; Sakellariou et
al., 2019) proposed models based on the calcula-
tion of geo-statistical indicators to assess the For-
est Fire Risk Vulnerability using the techniques
of GIS and RS, which have been tested on many
forests around the world, such as China, India,
Portugal, Iran, Tunisia and Algeria.

As a multi-criteria approach, the Analytical Hi-
erarchy Process (AHP) (Saaty, 1980) represents
one of the best methods for studying and analys-
ing natural hazards, and stands for a commonly
used analysis technique to solve complex deci-
sion-making processes involving multiple crite-
ria, scenarios and factors (Bozdag et al., 2016;
Tomar et al., 2021). It was used by researchers to
study and identify areas vulnerable to forest fires
in several studies (Akay & Sahin, 2019; Atesoglu
et al., 2014; Bentekhici et al., 2020; Coban &
Erdin, 2020; Fekir et al., 2022; Lamat et al,,
2021; Rahmani & Benmassoud, 2019). None-
theless, the WOA method was chosen in this
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study, which was adopted by (Cetin et al., 2022;
Sivrikaya & Kiigiik, 2022; Yathish et al., 2019)
likewise, it represents a technique based on the
integration of the AHP with the overlay process
within the GIS environment.

Most importantly, vegetation cover is the main
fuel for the outbreak and spread of fire in forests,
meaning that the higher the density of vegeta-
tion, the faster and more intense the fires in the
forest. Human activities are responsible for most
of the ignition of forest fires around the world
(FAO, 2007), through various activities closer to
the forest. According to (Novo et al., 2020), 70%
of forest fires occur near major roads, and the
vulnerability of exposure to forest fires depends
on infrastructure and social factors, as this latter
determines where and to which extent forests are
affected (Ghorbanzadeh et al., 2019). Further-
more, most fires start in agricultural environ-
ments, where they are set with the intention of
controlling pests, cleaning up residues, renewing
pastures and opening new agricultural bounda-
ries (Guedes et al., 2020), while other variables
are responsible for the outbreak and spread of
fires, such as climatic variables (precipitation,
temperature and wind speed) together with top-
ographic variables (slope, aspect and elevation)
(Martinez et al., 2009). Moreover, climate-driv-

en factors are among the reasons that provide the
favourable environment for the spread of fire in
fuel, as paleo-climatic studies have indicated a
greater accumulation of fires during a prolonged
dry period combined with extreme weather con-
ditions (Ngoc Thach et al., 2018; Rahaman etal.,
2022). As for topographical factors, they are the
precipitating factors responsible for the spread
and expansion of the fire (Novo et al., 2020).

The objectives of this study are to localize and
determine the spatial distribution of the Forest
Fire Risk Vulnerability using GIS and RS tech-
nologies, understand the dynamics of fire, and
identify the vulnerability areas which are very
important for fire risk management. Moreover,
this study was conducted in the eastern Aures
region in the Province of Khenchela -Algeria,
which is one of the most vulnerable to forest fire
in Algeria according to CFPK. For this purpose,
GIS-weighted overlay techniques were used to
weight between 12 factors influencing the deter-
mination of forest fire vulnerability and calculate
the Forest Fire Vulnerability Index (FFVI). The
fire vulnerability map was tested using forest fire
data from the year 2021, extracted from Senti-
nel-2 satellite imagery. The results will assist eco-
system and forest managers, as well as firefighters
in combating wildfires.
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Study area

The study area is located in the eastern part of
Algeria, in the Aures Mountains, purposely in
the eastern part of the desert Atlas separating the
northern and desert regions of Algeria (Zeraib et
al., 2022), in the geographical area between 06°
31" and 07° 14’ East longitude and between 35°
00" and 35° 30" North longitude. Further, it is
limited as follows: from the North by the Prov-
ince of Oum El Bouaghi, from the west by the
Province of Biskra, from the South by the steppes
of the Province of Khenchela, and from the East
by the Province of Tebessa (Fig. 1). The global
surface of the region is 5522.618 km?, within the
semi-arid Mediterranean climate zone, whereat it
is characterized by hot and dry summer and cool
and humid winter (Kherchouche et al., 2019),
the average temperature ranges between 30°C
and 38°, which sometimes exceeds 40°C.

The study area comprises pure and mixed co-
nifer forests. These forests are known to be dense
and sensitive to very frequent fires in the summer.
The dominant tree species are Aleppo pine (Pi-
nus halepensis), Atlantic cedar (Cedrus atlantica),
holm oak (Quercus ilex), Oxycedar juniper (Ju-
niperus oxycedrus), and Phoenician juniper (J/uni-
perus phoenicea). The study region is made up of
a series of mountainous reliefs with an average
slope of 30% that stretch from 662 to 2300 me-
tres in south to north direction (Kherchouche et
al., 2019; Rahmani & Benmassoud, 2019).

MATERIALS AND METHODS

Data collection

For the purpose of creating a geographical da-
tabase for the study area, a map of plant diversity
in the eastern Aures was obtained with a scale of
1:25000, which covers the period of 2008. It was
created by the NBRD (National Bureau of Rural
Development) and we used it to determine and re-
classify the types of fuels and the forest stand once
updated using GIS software. A Sentinel-2 satellite
image was downloaded on 6 May 2020, and the
normalized difference moisture index (NDMI)
was calculated by use of the SNAP software.

Furthermore, settlement areas and vegetation
moisture were obtained through Sentinel-2 sat-
ellite images after processing the same with the
SNAP software. As for the road network, it was
extracted from the road map created by the Di-
rectorate of Civil Protection of the Province of
Khenchela (DCP). Likewise, we obtained a set
of spatial point layers for agricultural investments
which were created by the DGE In addition, the
distance to settlements, the distance to agricultural
lands and the distance to roads was formed by the
use of the GIS rapprochement tool. The shuttle ra-
dar topography mission (SRTM) was downloaded
from the U.S. Geological Survey’s Earth Explorer
website (USGS, 2024), through which the slope,
aspect and elevation maps were created using top-
ographic analysis tools in the GIS. Similarity, the
climate data (annual temperature, average annu-
al rainfall and wind speed) were obtained from
the (WorldClim) website in a similar way, being
downloaded as raster files, and then reclassified to
conform to the model used to extract areas of vul-
nerability to forest fires. In the same context, two
images of the Sentinel-2 satellite were downloaded
on 14 August 2020 and 14 August 2021 from the
European Space Agency Open Access Hub web-
site (Copernicus.eu, 2024), and they were used to
calculate the NBR for extraction purpose of the
intensity and fire areas that affected the study area
in the summer of 2021, which is considered one of
the most severe fires in the region over the past 20

years, according to the DGE

Selected variables

For the purpose of creating a vulnerability map
for forest fires using weighted overlay analysis,
four main criteria (forest structure, human fac-
tors, relief and climate) and twelve sub-criteria
(combustibility index, forest stand, vegetation
moisture, slope, aspect, elevation, distance from
settlement, distance from agricultural area, dis-
tance from road, temperature, rainfall and wind
speed) were determined. Upon viewing on vari-
ous sources indicated in Table 1, the criteria were
given a score from 1 to 7, where 1 indicates a
weak vulnerability to fire and 7 indicates high
vulnerability in Table 2.
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TABLE 1 Parameters involved as criteria in forest fire vulnerability map generation

Criteria | Sub-criteria Data sources ezt £ am.ll Studies
data resolution
(Alexandre et al., 2016; Guettouche et al.,
(I10) BNEDER, 2008 raster - 2011; Rahmani & Benmassoud, 2019; Sury-
i‘a’ abhagavan et al., 2016; You et al., 2017)
8 . ,
2 (Arca et al., 2020; Cetin et al., 2022; Tiirkes
b (SF) BNEDER, 2008 | vector - & Altan, 2012)
g Open Access
= Hub (Abdo et al., 2022; Fornacca et al., 2018;
(NDMI) (Copernicus.eu, raster 10m Sari, 2021)
2024)
Opelr_llAbccess (Adab et al., 2013; Al-Fugara et al., 2021;
2 (DFS) u vector 30 m Jafarzadeh et al., 2017; Martinez et al.,
s (Copernicus.eu, 2009)
‘g 2024)
§ (FAO, 2007; Gigovi¢ et al., 2018;
5 (DFR) DCP; 2016 veetor B Giingdroglu, 2017; Jafarzadeh et al., 2017)
s
(Adab et al., 2013; Al-Fugara et al., 2021;
(DEA) DGE 2020 veetor i Jafarzadeh et al., 2017; Martinez et al., 2009)
EarthExplorer (Dupuy, 1995; Erten et al., 2004.; Jaiswal et
= (SL) (USGS, 2024) | "% S0m 1 1. 2002; Pourghasemi, 2016; Viegas, 2004)
[
] EarthExplorer (Dong et al., 2005; Pourghasemi, 2016;
%: (AS) (USGS, 2024) raster 30 m Prasad et al., 2008; Sahana & Ganaie, 2017)
5
= EarthExplorer (Ajin et al., 2016a; Rothermel, 1983;
(EL) (USGS, 2024) | ™ S0m y dreva e al., 2010)
. (Abdi et al., 2018; Glingoroglu, 2017;
% (RA) WorldClim raster 30 m Lamat et al,, 2021)
§ (WS) WorldClim raster 30 m (Lamat et al., 2021; Pourghasemi, 2016)
(TM) WorldClim raster 30 m (Lamat et al., 2021; Pourghasemi, 2016)

IC - combustibility index, SF - forest stand, NDMI - normalized difference moisture index; DFS - distance from settlement, DFR - distance
from road, DFA - distance from agriculture areas; SL - slope, AS -aspect, EL - elevation; RA - rainfall, WS - wind speed, TE - temperature

TABLE 2 Classification criteria with 1-7 scale

L. Sub- . V7 Low Moderate High V.ery Extreme V87
Criteria criteria Unit low @) 3) @ high ©) extreme
1) 5) )
° (I1C) Value <18 18-23 23-26 26-29 29 - 38 38-68 > 68
2 3
g g (SF) Class | Unclassified Cut Old forest | Middle age | Irregular Young -
£ B forests
’ (NDMI) | Value > 0.25 0.25-0.06 | 0.06--0.04 |-0.04--0.12| <-0.12 - -
g (DFR) m <200 200 - 400 400 - 600 600 - 800 > 800 - -
5 g (DES) m <1000 | 1000 -2000 | 2000 - 3000 | 3000 - 4000 | > 4000 - -
Q
=« (DFA) m <500 500 - 1000 | 1000 - 1500 | 1500 - 2000 >2000 - -
o (SL) % <2.5 25-75 7.5-12.5 12.5-20 >20 - -
-=
S North / East / Southeast/
M -
E" (AS) Class Flat Northeast | Northwest west Southwest | South
e
["o (EL) M >1800 1400 - 1800 | 1000 - 1400 | 600 - 1000 < 600 - -
8 (RA) mm >500 400 - 500 300 - 400 200 - 300 <200 - -
s
§ (WS) m/s <3.25 3.25-3.5 3.5-3.75 3.75-4 >4 - -
© - °C <12 12-14 14 - 16 16 - 18 >18 - -
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Forest structure

Vegetation cover significantly affects the be-
haviour of forest fires because it is considered the
primary fuel for the spread of fire. Therefore, it
is the main focus of forest fire prevention efforts
(Alexandre et al., 2016), as fires spread more in
areas with dry and thick vegetation (Nikhil et al.,
2021). As consequence, tree and plant species
play an important role in assessing areas at risk of
fire (Giingoroglu, 2017). On the other hand, in
this study we adopted the combustibility index
(IC) as shown in equation (1) proposed by CE-
MAGREF (public research institute specialised
in agricultural and environmental engineering
research), which is an indicator that considers the
biomass of fuel, the density of vegetation and the
type of fuel:

IC =39 +0.23BV (E1 + E2 - 7.18) (1)

where:

BV is vital volume of plant composition; E1
is combustion rate of the tops of dominant trees
and E2 is combustion rate of dominant woody or
herbaceous plants.

According to the literature, young stand regions
are most vulnerable to forest fires, while large ar-
eas are considered less vulnerable because large
trees retain a greater amount of moisture (Tiirkes
& Altan, 2012). We obtained stand forest data
from the DGF of the Province of Khenchela. We
reclassified and converted those data into a raster
layer using GIS software.

As for vegetation moisture, it plays an important
role in the vulnerability of fuel to fire; thus, the
higher the moisture of the fuel, the less likely it
is to be exposed to fire. Figure 2 shows maps and
standards forest structure. Therefore, bands 8 and
11 from the Sentinel-2 sensor were utilized to cal-
culate normalized difference moisture index (2):

NDMI = B8 - Bl1 2)
BS + B11

where:
B8 is near infrared and B11 is short-wave infra-

red (SWIR1).

Human factor

In reality, the majority of forest fires is caused by
human actions, including agricultural endeavours,
hunting or campfires, together with all activities
that depend on fire. Consequently, human pres-
ence near forests has a significant impact on the
likelihood of fire outbreak (Al-Fugara et al., 2021;
Martinez et al., 2009). According to the DGE
97% of fires in the region are caused by humans.

The study area is known for many agricultural ac-
tivities, such as fruit tree cultivation, livestock breed-
ing and beekeeping, in particular on the western
slopes near the area of Bouhmama and Chelia, with
thousands of hectares of agricultural investments
amid forests. Moreover, the area is known for the
influx of tourists and visitors, mainly in spring and
summer (Zeraib et al., 2022). As a consequence, the
increase of human activity and movements near for-
ests is followed by the increase in the fire vulnerabil-
ity in those areas (Adab et al., 2013) and the maps
of human factors are shown in Figure 2.

Relief

There is a consensus in the literature that the
steeper the terrain, the higher the rate of spread
of the fire and, accordingly, the greater the vul-
nerability to the forest fires risk (Cetin et al.,
2022; Dupuy, 1995; Viegas, 2004). Besides,
steep slopes do not only drain surface runoff in
prompt manner, but dry out the inflamed mate-
rial easily, and also increase the rate of fire spread
(Huang et al., 2000). Likewise, fire travels more
quickly to the top of the slopes by heating and
drying and increases the combustion of available
fuel (Glingoroglu, 2017; Jaiswal et al., 2002).

The aspect indicates the compass orientation of
the slope, and it is measured in degrees from the
north clockwise. Its values range from 0 degrees to
360 degrees (Sahana & Ganaie, 2017). Moreover,
it is also considered an important factor affecting
the behaviour of the outbreak and spread of fire
through the difference in solar radiation and the
movement and type of winds (Enoh et al., 2021)
in the eastern part of Aures. The southern parts
in the summer are exposed to hot southern winds

(Sirocco), and the northern parts are exposed to
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the north winds and are less hot, while the south-
ern and south-western parts receive more sun-
light, which leads to drying of the soil and veg-
etable fuel. Moreover, in contrast, fuel is usually
drier and less dense on the southern slopes than
fuel on the northern slopes (Prasad et al., 2008).
Consequently, the southern and south-western
parts are more sensitive to fires (Bentekhici et al.,
2020; Sivrikaya & Kiigiik, 2022).

Altitude is an important physiological factor
pertaining to wind behaviour and fuel quality and
as a result affects the vulnerability to fire hazard
(Rothermel, 1983; Vadrevu et al., 2010). Moreo-
ver, the altitude of the region affects the climate as
well, and in particular the average rainfall, the soil
and air moisture (Ajin et al., 2016b; Mohajane et
al., 2021) and low altitudes are, therefore, the most
sensitive to fires due to high temperatures and low
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amounts of moisture; while high altitudes have a
low vulnerability to fires (Bentekhici et al., 2020).
Given the above-mentioned, maps of topographic
parameters are illustrated in Figure 2.

Climate

The risks of forest fires and their behaviour
are associated with meteorological variables, and
in particular precipitation, temperature, wind
speed and concentration of sunlight (Sivrikaya &
Kiiciik, 2022), as a high temperature in summer
leads to increased evaporation and transition and
contributes to rapid drying of fuels. As a result,
favourable conditions for ignition temperature
appear (Giingéroglu, 2017).

Precipitation is without doubt important for
regulating the water balance of fuel-rich forest and
agricultural ecosystems and is also related to soil

moisture. According to (Pellizzaro et al., 2007),

soil moisture is closely linked to forest fires.

In addition, wind speed is necessary to determine
the rate of fuel moisture loss, along with the rate and
extent of fire spread, since it forms the main oxidiz-
ing — oxygen agent, the main component in the fire
triangle (Asori, 2020). Maps of climatic parameters
are illustrated accordingly in Figure 2.

After obtaining climate data from the world-cli-
mate website, which varied in spatial resolution,
we converted it from raster grid format to point
layers. Subsequently, we performed spatial inter-
polation using the IDW (Inverse Distance Weight-
ing) method on these layers, and the results are

shown in Figure 2.

Weighted Overlay Technique (WOA)

Due to the complexity of the forest ecosystem
events, in particular fire hazard, the WOA can
generate solutions with user-defined approaches
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and requirements for the development of a forest
fire exposure map in the eastern Aures (Sivrikaya
& Kiigiik, 2022). Besides, the WOA is considered
a AHP (Kumar et al., 2019) and is one of modern
techniques in GIS, based mainly on giving weight
to each of the factors affecting the vulnerability of
forest fires and weighting between them. Figure 3
illustrates the methodology for mapping vulnera-
bility to forest fires using the WOA:

As illustrated in the figure above, and upon
preparing all the layers for various influencing
factors and creating a database, these models
were reclassified after reviewing various literature
sources, as shown in Table 1. As consequence, the
relative weight of each factor was estimated, as
this was performed by the AHP. The AHP is a
commonly used multi-criteria analysis technique
that is usually performed to analyse the compar-
ison of various factors (Bozdag et al., 2016; Jab-
bar et al., 2019), which was firstly introduced by
(Saaty, 1990). Moreover, this technique is based
on relative comparisons between various overlap-
ping factors in a matrix that allows independent
assessments to be made between each two factors
separately using a numerical scale developed by
(Saaty, 2012) and ranging from 1 to 9 in Table 3.

In this study, various factors affecting fire vul-
nerability were compared in the pairwise com-
parison matrix and the weights for each of the
factors were calculated. Besides, for more accu-
rate results, the Consistency Ratio (CR) was cal-

culated (Saaty, 1980):

CI
GREE= 3
R 3)

where:
Cl is the consistency index that can be calculat-
ed following the equation:

TABLE 3 Saaty rating scale

I < Masem 1 4)

n—1

where:

A is the maximum eigenvalues, 7 is the size of
the Matrix, and R/ is the random inconsistency
index.

If CRis £ 0.10, it means that the pairwise com-
parison matrix has acceptable consistency, but if
CR is 2 0.10, it means that the pairwise com-
parison matrix has unacceptable consistency and
pairwise comparisons must be repeated to attain

more accurate results.

Validation of the forest vulnerability risk
map

Calculation of the normalized burn ratio

(NBR)

In addition to extracting the map of FFVI in
the eastern Aures region, we calculated the burn-
ing ratio for the period of 2021, considering that
the fires were of high intensity and the most sig-
nificant in this year for the areas over the past
20 years, according to the DGE. According to
(Escuin et al., 2008), the NBR is the most sen-
sitive indicator of changes caused by fire in the
pixels of the satellite image before and after the
fire outbreak, and the NBR is based on the peak
reflection of both vegetation and mineral soil to
provide an indicator of the amount of vegetation
present on the landscape before and after the fire
event (Boulghobra, 2021). However, this indica-
tor is based on the calculation of the natural dif-
ference between the infrared range and the short-
wave infrared range whereat a high NBR value
indicates healthy vegetation, a low value indicates
bare ground and recently burned areas (Alcaras et

Intensity of Importance Definition Explanation
1 Equal importance Two factors of equal impact
3 Moderate importance More influential factor than the second
5 Strong importance A factor that has a strong effect on the second factor
7 Very Strong or demonstrated A factor strongly influencing the second factor
9 Extreme importance A factor of paramount importance to the other factor
2,4,6,8 For compromise between the When importance is intermediate
above values
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al., 2022). In addition, we used the Sentinel-2 to

calculate this indicator:

NBR = NIR — SWIR2 (4)
NIR + SWIR2

where:

NIR is near infrared band and SWIR 2 is short-
wave infrared 2 band

The main purpose of calculating the NBR
indicator for the 2021 is to use the same in as-
sessing the map of the FFVI in the eastern Au-
res, the fact of which is performed by matching
the categories of burnt areas for the year 2021
with the categories of forest fire vulnerability
areas.

The accuracy of the FFVI map was verified by
calculating the receiver operating characteristic

(ROC) curve. This was achieved by overlaying

the results with the burned areas extracted from
the NBR index, using the Arc SDM plugin with-
in the GIS software. The overlaying was trans-
lated into a statistical curve for the ROC curve.
However, the ROC curve is a useful way to rep-
resent the quality of deterministic and probabil-
istic detection and prediction systems, a useful
graph for examining the degree of trade-off be-
tween vulnerability and specificity. In addition,
the ROC technique provides a powerful and fast
verification method when compared with cross
validation (Althouse, 2016; Jaafari et al., 2014;
Nykinen et al., 2015), as the ROC curve plots
the true positive rate on the Y-axis and the false
positive rate on the X-axis whereat the values of
the Area Under the Curve (AUC) range from 0.5
to 1.0, and have shown to be used to evaluate the
accuracy of the model (Pourghasemi et al., 2016).
In addition, the vulnerability of the model (by
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calculating the percentage of unstable pixels cor-
rectly predicted by the model) is plotted against
the specificity of 1 (the percentage of unstable
pixels predicted on the total) (Mohammady et
al., 2012).

RESULTS

Mapping the vulnerability of forest fires in

the eastern Aures

Creating a FFVI requires determining the im-
portance of each criterion in order to calculate the
weights via the AHP method. A paired compari-
son matrix was used to determine the weights for
each factor in Table 3. A pairwise comparison was
made between every two factors out of a total of
12 factors. In these matrimonial comparisons, we
relied on the opinions of experts and engineers in

TABLE 4 AHP pairwise comparison matrix and set weights

FFVI=(ICx0.267) + (SFx0.211*) + NDMIx0.145)
+ (DFRx0.091) + (DFAx0.063) + (DFSx0.075)
+ (SLx0.046) + (ASx0.033) + (ELx0.02) +
(WSx0.018) + (TMx0.016) + (RAx0.014) 6)

where: FFVI is forest fires vulnerability in-
dex; IC is combustion index; SF is forest stand;
NDMI is normalized difference moisture index;
DFR is distance from road; DFA is distance
from agricultural land; DEFS is distance from
settlements; Sl is slope; AS is aspect; EL is ele-
vations; WS is wind speed; TM is temperature
and RA is rainfall.

The criteria of forest structure are the most
important criteria because they significantly
affect the vulnerability of forest fires and their
total percentage reaches 62.3%, followed by
the criteria of human activity with 22.9%,
where human activities are among the main
causes of fire outbreak and thus increase the

9 2 é % g % 7 Z 5 § E é Weights
3 9 9 9 9 26.7%
3 8 8 8 8 21.1%
7 7 7 7 14.5%
6 6 6 6 9.1%
5 5 5 5 6.3%
5 5 5 5 7.5%
4 4 4 4 4.6%
3 3 3 3 3.3%
EL 1/9 1/8 117 1/6 1/5 1/5 1/4 2 2 2 2,.0%
WS 1/9 1/8 1/7 1/6 1/5 1/5 1/4 2 2 1.8%
™ 1/9 1/8 1/7 1/6 1/5 1/5 1/4 1/3 2 1.6%
RA 1/9 1/8 1/7 1/6 1/5 1/5 1/4 1/3 1/2 1/2
CR=5.5%

the Forest Fire Department of the DGE The ref-
erence values and weights are shown in Table 4,
after which the CR value was calculated as 0.022,
which means that the preference values for each
criterion are consistent and acceptable. The double
comparison matrix is shown below in Table 4.

Afterwards, the weighted overlay method was
used to calculate the FFVI by collecting the maps
of the criteria and multiplying each criterion by
its previously calculated weight:
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vulnerability to fire; topographic criteria,
with 9.9%, which is considered one of the
factors accelerating the spread of fire; and cli-
mate criteria with 4.8%, where climate plays
the role of a natural link between fuel and
fire. However, based on the expected forest
fire exposure index, the fire exposure map is
classified into five categories: very low, low,
medium, high and extreme, as illustrated in
Figure 5 on the next page.
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Validated forest fire vulnerability model

The final step in the research was to evalu-
ate the vulnerability map for productive wild-
fires. The ROC curve is used to determine the
accuracy of a fire risk map (Abdo et al., 2022;
Adab, 2017; Pourghasemi et al., 2016; Satir et
al., 2016; Silva et al., 2020; Sivrikaya & Kiiciik,
2022). The ROC curve was used to test the ac-
curacy of the produced forest fire vulnerability
maps (Fig. 6). It is a graphical method that al-
lows us to compare the vulnerability index of
wildfires and burned areas extracted from the
NBR index. The suitability of the FFRI can be
assessed from the area under a relative operating
characteristic curve (AUC area under the curve)
procedure (Pourghasemi, 2016; Swets, 1988),
the AUC value ranges between 0.5 and 1, where
1 indicates a perfect fit and 0.5 indicates a ran-
dom fit (Pourghasemi, 2016; Yesilnacar, 2005).
The results showed that the weighted overlay
method is an effective method for mapping vul-
nerability in the study area. It resulted in a good
rating accuracy of AUC = 0.778 (Fig. 6).

DISCUSSION AND CONCLUSION

This study is an attempt to integrate RS data
and the concept of GIS to locate the most vul-
nerable areas to forest fires in the eastern Aures.
The weighted overlay technique was used to
produce a vulnerability map for forest fires us-
ing a package of vector and raster data, together
with a set of satellite images; we used the insights
of specialists and engineers from the Forest Fire
Department for the pairwise comparisons. Ac-
cording to the synthesized map (Fig. 5) and
calculating the areas of each vulnerability level
in the FFVI index, the identified vulnerability
levels are as follows: (1) very low vulnerability
of 0.54% of the total area of the forest massif
is mainly covered by bare lands; (2) low vul-
nerability of 40.69% is covered by agricultural
land; (3) medium vulnerability is 27.2%, and
it is covered with Alfa and herbaceous plants;
(4) high vulnerability class is 20.56%, and com-
prises dense forests covered with a mixture of
juniper and Aleppo pine trees. The last class is
(5) very high vulnerability that covers 3.65%,
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it is dense forest with a mixture of aleppo pine,
cedar, and oak trees.

The main advantage of this study is the use of
the NBR index when evaluating the results and
accuracy of the vulnerability map, which reflects
the reliability of the FFVI index, as we found
more than 4000 hectares located in high and very
high vulnerability areas (Fig. 4). The results show
that these areas were characterized by a combina-
tion of different factors that can promote forest
fires, especially dense forest cover, low humidi-
ty, high altitude, proximity to settlements, road
networks, and areas of agricultural activities (Fig.
5). Furthermore, it was observed that most of the
fires that occurred in 2021 were distributed in
areas with steep slopes and on the slopes facing
south (Fig. 4). This confirms that the factors of
forest structure, relief, human activity, and cli-
mate are those that stimulate vulnerability to for-
est fires in the study area.

To assess the accuracy of the vulnerability map
for forest fires, a ROC curve was created based on
overlaying the FFVI index map with the NBR in-
dex map of the study area. Accuracy verification
results indicated that the area under the curve for
the FFVI index is 0.778. This implies that the
model used in this study provided reliable results.
Therefore, the findings of this study can help for-
est managers identify areas of vulnerability and
their distribution in the field, take preventive
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measures, protect natural resources, endeavour to
reduce human and material losses, and maintain
ecological balance. In addition, this map will also
help in determining the areas of installation of
watchtowers, constructing water tanks, and or-
ganizing priorities in intervention when a danger
occurs.

We believe that these techniques will be very
helpful in the future for all of Algeria’s forest
areas, and that the government should create a
national programme to forecast the likelihood of
forest fires, identify areas of vulnerability, post
the findings on a geospatial platform, and involve
the public, professionals, and scientific commu-
nity in the process.
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U ovom radu istrazuje se doprinos Vinka Paletina kartografiji. Taj se doprinos
moze ra$¢laniti na tri podrudja: pomorstvo i navigacija, izrada globusa i izrada
karata. Budu¢i da su o Vinku Paletinu kao pomorcu pisali drugi, ovaj se rad samo
kratko osvrée na to. Ovaj rad predstavlja priru¢nik ,,Umije¢e navigacije“ (Larte
del navegar) u prijevodu Vinka Palatina na temelju primjeraka te knjige koji se
¢uvaju u Nacionalnoj i sveucili$noj knjiznici u Zagrebu, knjiznici Drzavnog ar-
hiva u Zadru i jo$ nekim knjiznicama izvan Hrvatske. Uz kopije naslovnica i
Paletinova predgovora donosi se sadrzaj toga priru¢nika s posebnim osvrtom na
trece poglavlje u kojem se govori o pomorskim kartama. U literaturi se spominju
tri globusa autorstvo kojih se pripisuje Vinku Paletinu. Dva od njih sigurno nisu
njegovo djelo, a o tre¢em nema gotovo nikakvih podataka. Problem je mozda u
talijanskoj rije¢i mappamundi, koja oznacava globus, ali i kartu svijeta. U radu
se iscrpno govori o Paletinovoj karti Spanjolske iz 1551. te je prikazano nekoliko
karata Spanjolske koje su prethodile njegovoj. Kona¢no, rad upucuje na vrijednost
Paletinove karte koja je posluzila mnogim kartografima kao uzor i predlozak za
njihove karte Spanjolske.

K1jucNE RECE: Vinko Paletin, Vincenzo Paletin, globus, karta Spanjolske

This paper explores Vinko Paletin’s contribution to cartography. It can be divid-
ed into three areas: maritime affairs and navigation, globe production, and map
production. Vinko Paletin as a sailor has been written about by others, so in this
paper we only look at this briefly. In this article, we provide information about his
translation of The Art of Navigation (Larte del navegar) based on copies of that
book kept in the National and University Library in Zagreb, the State Archives in
Zadar and some other libraries outside Croatia. In addition to copies of the covers
and Paletin’s foreword, we present the contents of that handbook with special
reference to the third chapter, which deals with nautical charts. The literature
mentions three globes which have been attributed to Paletin. Two are certainly not
his work, and there is almost no information about the third. Perhaps the problem
lies in the Italian word mappamondi, which may mean either a globe or a map of
the world. The paper examines in detail Paletin’s 1551 map of Spain and presents
several other which preceded it. Finally, we assess the value of Paletin’s map, which
served many cartographers as a model and template for their own maps of Spain.
KEey worbps: Vinko Paletin, Vincenzo Paletino, globe, map of Spain
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UvOD

Vinko Paletin (Vicko; Paletino, Vincenzo; Cor-
sulensis, Vincentius; Fra Vincenzo Paletino de Cu-
rzola) rodio se na Koréuli 1508. godine, gdje je i
umro 1573. ili koju godinu kasnije. Bio je svestran
— dominikanac, teolog, povjesnicar, pomorski teo-
reti¢ar, matematicar, kartograf, putopisac, pravnik,
diplomat... O njegovu zivotu i radu pisali su mno-
gi, kao npr. Sanjek (1978; 1982a; 1982b), Poli¢-
Bobi¢ (1992), Lapaine i sur. (2003), Pérez Ferndn-
dez (2018). Njegov doprinos kartografiji moze se
podijeliti na tri podrué¢ja: pomorstvo i navigacija,

izrada globusa i izrada karata.
g

UMIJECE NAVIGACIJE

Paletin je cijeli Zivot na razne nacine pokazi-
vao sklonost prema pomorstvu. Zelio je napisati

knjigu o pomorstvu i navigaciji, ali je dosavsi do
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SLIKA 1. Pedro de Medina Arte de Navegar,
naslovnica, Valladolid, 1545.

F1GURE 1 Pedro de Medina Arte de Navegar, front
page, Valladolid, 1545

Izvor/Source: Library of Congress, 2024a
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INTRODUCTION

Vinko Paletin (Vicko; Paletino, Vincenzo; Cor-
sulensis, Vincentius; Fra Vincenzo Paletino de
Curzola) was born on the island of Korc¢ula in
1508, and died there in 1573, or perhaps a year or
two later. He was a man of many roles — a Domin-
ican priest, theologian, historian, maritime theo-
retician, mathematician, cartographer, travelogue
writer, lawyer and diplomat. Many people wrote
about his life and work, including ganjek (1978;
1982a; 1982b), Poli¢-Bobi¢ (1992), Lapaine et al.
(2003), Pérez Ferndndez (2018). His contribution
to cartography can be divided into three areas:
maritime affairs and navigation, globe production,
and map production.

THE ART OF NAVIGATION

Throughout his life, Paletin showed an affin-
ity for seafaring in many ways. He wanted to
write a book about maritime affairs and naviga-
tion, but when he came across an excellent book
by Pedro de Medina, Arte de Navegar (‘The Art
of Navigation’, first published in Valladolid in
1545, Fig. 1) he decided to translate it into Ital-
ian. The first edition of that book is available
at the Library of Congress (Library of Con-
gress, 2024a). According to Domingo (2001)
it had been circulating in around 25 translated
editions in Lyon, Venice, London, Rouen, La
Rochelle, Antwerp and Amsterdam by 1633.
Paletin wrote an extremely interesting preface
in which he explained his view of sailing, where
he also wrote: “Returning from spending a full
ten years in Spanish West Indies, and with no
desire to learn various almost incredible things,
I taught some sailors many rules which helped
them, as long as they kept to them, to avoid
many dangers and sail much more safely. ...
However, to return to my intention, I say that
sailing, which is very useful to human life, may
be very harmful if not undertaken on the basis
of mathematical rules” (Pausek-Bazdar & Bul-
jan-Klai¢, 1996, p. 125).

Paletin’s first translation was printed in Venice in
1554, under the title Larte del navegar (The art of
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izvrsne knjige Pedra de Medine Arte de Navegar
(Umijeée navigacije; prvo izdanje Valladolid,
1545., SL. 1.) odludio tu knjigu prevesti na tali-
janski. Prvo izdanje te knjige dostupno je u Li-
brary of Congress (Library of Congress, 2024a).
Prema Domingu (2001), do 1633. godine objav-
ljeno je oko 25 izdanja u prijevodima u Lionu,
Veneciji, Londonu, Rouenu, La Rochelu, Ambe-
resu i Amsterdamu). Paletin je napisao zanimljiv
predgovor u kojemu je izlozio svoje poglede na
pomorstvo, medu ostalim i ovo: ,Vrativsi se iz
Zapadne Indije gdje sam proveo punih deset
godina, bez zelje da upoznajem razne i gotovo
nevjerojatne stvari, poducio sam neke mornare
mnogim pravilima uz pomo¢ kojih, ukoliko ih
se pridrzavaju, mogu izbje¢i mnoge opasnosti
i jedriti mnogo sigurnije. ... ,No, vracajudi se
svojoj namjeri kazem da bi plovidba, koja je vrlo
korisna ljudskom Zivljenju, mogla biti vrlo Stet-
na kad njezino obavljanje ne bi imalo temelja u
matematickim pravilima...” (Pausek-Bazdar &
Buljan-Klai¢, 1996, p. 125).

Paletinov prijevod tiskan je prvi put u Veneci-
ji 1554. godine pod naslovom Larte del navegar
(Umijece navigacije), a drugi put 1609. godine. U
Hrvatskoj su sa¢uvana barem tri primjerka Paleti-
nova prijevoda (dva prema Dadi¢u, 1994). Jedan
primjerak iz 1554. godine tiskan u Veneciji ¢uva se
u knjiznici Drzavnog arhiva u Zadru, Sign. V. B.
66, (DAZD, 2024) (SL. 2.).

Druga dva primjerka ¢uvaju se u Nacional-
noj i sveutili$noj knjiznici u Zagrebu. Stariji, iz
1554., godine ima signaturu HR-ZaNSK: RIIF-
8°-321, a noviji, iz 1609., ima signaturu HR-
ZaNSK: RIIF-8°-1116. Oba se nalaze u Zbirci
rijetkosti.

Osim primjeraka koji se nalaze u Hrvatskoj,
na internetu su dostupni i primjerci iz knjiz-
nica izvan Hrvatske. Tako se npr. onaj tiskan
1554. godine moze na¢i u Galilejevu muzeju
u Firenci (Museo Galileo, 2024). Drugo izda-
nje Paletinova prijevoda, tiskano 1609. godi-
ne, ¢uva se u Zentralbibliothek Ziirich (E-rara,
2024a), signatura NE 1778, stalna poveznica
(E-rara, 2024a). Zatim, preko Googlea u Na-
rodnoj knjiznici Ceske Republike (Google Bo-
oks, 2024). Prvo izdanje iz 1554. godine nakon

naslovnice sadrzi:

L RTE DEL .
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- N LAQ_VALS! CONTENGONOLERE
-Q,goh,dubmzaom,ﬁ:rcn.& autfi, ailabona nauegatio; mp
f_- - cellarij.Compofta perI"Ececl, Dotzor M.Pictro da
p.’ m& tradorra dl: lingua Spagnolainyolgar [t;lu;
no,a bmtﬁc;o,& vulita de ciafcadun szgmtc

]

&
-

I Vinetia ad ndbavia di Goanbarifla Pedrerano Jibrag A0

Alegao deila Tirre d mMImrrdu}(u&a 3
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SLIKA 2. Paletinov prijevod Larte del navegar Pedra
de Medine, naslovnica, Venecija, 1554.

F1GURE 2 Pualetin’s translation of Pedro de Medina’s
Larte del navegar, front page, Venice, 1554

Izvor: Drzavni arhiv u Zadru, Knjiznica, 2024, Sign. V. B. 66 /
Source: Library of the DAZD, 2024. Sign. V. B. 66

navigation), and the second in 1609. At least three
copies of Paletin’s translation have been preserved
in Croatia (two copies according to Dadi¢ (1994).
One from 1554, printed in Venice, is kept in the
library of the State Archives in Zadar, Sign. V. B.
66, (DAZD, 2024) (Fig. 2).

The other two are kept in the National and
University Library in Zagreb. The older one from
1554 has the call number HR-ZaNSK: RIIF-8°-
321, and the newer one from 1609 has the call
number HR-ZaNSK: RIIF-8°-1116. Both are in
the Rarities Collection.

In addition to copies located in Croatia, copies
from libraries outside Croatia are also available
on the Internet. For example, the one printed
in 1554 can be found in the Galileo Museum
in Florence (Museo Galileo, 2024). The second
edition of Paletin’s translation printed in 1609
is preserved in the Zentralbibliothek Ziirich,
(E-rara, 2024a), signature NE 1778. Then, via
Google in the National Library of the Czech Re-
public (Google Books, 2024). The first edition
from 1554 after the front page contains the fol-
lowing:
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* posvetu: Najspokojnijem i najcjenjenijem gos-
podinu, Don Philippu, princu Spanjolske i nje-
govih Sicilija, doktora Pietra od Medine

* posvetu: Najslavnijem i najodli¢nijem Gospo-
dinu, g. Stefanu Tiepolu, najdostojanstvenijem
prokuratoru San Marca. Fra Vicenzo Paletino da
Corzula Bacilier S. (SI. 3.)

* autorov uvod o umije¢u plovidbe, u kojem se
proglasava velika izvrsnost plovidbe

* kazalo: Tablica knjiga i poglavlja, Sadrzaj umije-
¢a navigacije

* nakon toga slijedi tekst knjige.

Drugo izdanje iz 1609. godine (Sl. 4.) nakon
naslovnice sadrzi sve kao i prvo izdanje osim Pale-
tinova predgovora/posvete. Foreti¢ (1964.) je dje-
lomi¢no preveo Paletinov predgovor na hrvatski, a
Dadi¢ (2018) je analizirao taj predgovor i utvrdio
da su se hrvatski autori Nikola Naljeskovi¢ i Ni-
kola Sagroevi¢ vrlo vjerojatno sluzili Paletinovim

prijevodom.

AL CEARISSIMO

ET ECCELENTISSIMO
Signor,l Signor Stephano Thiepo

lo dignflime Procurator

de San Marco.
FraVicenzo Paletino da Corzula B acilier. S,
=1 Ol CHE L’AVDACIA

| del’huomoditempo in tempo ¢
] tanto crefciuta,che noncontentis
dofidel proprio luogo,oltra I'ele
| mento datoglidallanatura p fuo
g foftegno, haritrouato il modo di
viar per fuo continente le non fals
de aque,& quali dianimal terrefire
- 4 farfiaquatico,anzi p vn certo mos
do diuentare aereo,e ben ragione clariflimo, & eccelentif
fimo fignor che larte del nauigare tirto piufia fimara ma
rawgliofa,quanto piul’ufo di quella non folamente par

S

lecito dir di me fteflo fenza effer incolparo di vanagloria
diro,che ritornando dalle Indie occidentali,doue per dey
fiderio di veder cofe varie,X quafiincredibihi ho dimoras
to perifpacio di dieci anni,io infegnai ad alcuni di quelli
nauiganti molte regole,che hauendole offeruate {campa
rono da molti pericoli, & nauigarono piuficuramente,
con animo piuripofato,onde coneffero ho conofciut
le predete {cienze effer guide,& maeltre dellabuona,& ¢
moda nanigatione . Il che effendo per lalor fomma p
denza conofciuto da gli eccellentffimi Signori della v

Svika 3. Pocetak Paletinove posvete Stefanu Tiepolu
F1GURE 3 Paletin’s dedication to Stefano Tiepolo

Izvor: Nacionalna i sveudilisna knjiznica u Zagrebu, Zbirka
rijetkosti, Sign. HR-ZaNSK: RIIF-8°-321 / Source: National and
University Library in Zagreb, Collection of rarities, Sign. HR-
ZaNSK: RITF-8°-321
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¢ Dedication: To the Most Serene and Esteemed
Gentleman, Don Philip, Prince of Spain and His
Sicilies, Doctor Pietro of Medina

* Dedication: To the most glorious and excellent
Lord, Mr. Stefano Tiepolo, the most dignified
procurator of San Marco. Fra Vicenzo Paletino
da Corzula Bacilier S. (Fig. 3)

* The author’s introduction on the art of navigation,
in which the great excellence of navigation is proclai-
med

* Table of Contents: Table of Books and Chapters,
Contents of the Art of Navigation

* This is followed by the text of the book.

The second edition from 1609 (Fig. 4) after the front
page contains: everything as in the first edition except
Paletins preface/dedication. Foreti¢ (1964.) partially
translated Paletin’s preface into Croatian, and Dadi¢
(2018) analysed that preface and showed that Croatian
authors Nikola Naljeskovi¢ and Nikola Sagroevi¢ very
likely used Paletin’s translation of that work into Italian.

ARTE
 DELLECCEL DOTTOR

Nella quale copiofamente fi tratta tutro quello, che ap
partiene alla Nauigatione,e fuacognitionc.

Tuoltre levegole,dichiarationisnoui fecveti, €& auifi neceffarij al nauigare.

,'. 3
Di nouo_aagliata @' correttas.,

. W e
41 elto TiTH T re

CON PRIFILEGIO.

VEN M DCEX
Appn:ﬂ}a Tomafo Baglioni.

SLIKA 4. Paletinov prijevod Uarte del navegar Pedra
de Medine, naslovnica, Venecija, 1609., Nacionalna i
sveucilisna knjiznica u Zagrebu, Zbirka rijetkosti
FiGURE 4 Paletin’s translation of Pedro de Medina’s
Larte del navegar, front page, Venice, 1609, National
and University Library in Zagreb

Izvor: Nacionalna i sveucilisna knjiznica u Zagrebu, Zbirka
rijetkosti Sign. HR-ZaNSK: RIIF-8°-1116 / Source: National
and University Library in Zagreb, Collection of rarities, Sign.
HR-ZaNSK: RITF-8°-1116
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Plovidbeni priru¢nik Arte del navigare sastoji se
od osam osnovnih dijelova koji u Paletinovu prije-

vodu na talijanski glase:

Libro primo, del Mondo, & della sua compositione

Libro secondo del flusso, & reflusso del mar, & come
Jfu trouata la nawigation

Libro terzo de li venti, de le lor qualita, de li suoi
nomi, & come si ha da nauigar per essi

Libro quarto dell'alteza del sol, & come per quella
si die reger la nauigation

Libro quinto dell'alteza di Poli

Libro sesto de la aguigia, ouer Bussolo

Libro settimo de la luna, ¢& com il suo crescer, ¢
decrescer serue alla nauigatione

Libro ottano de li giorni dell’anno

U prijevodu na hrvatski to su:

Knjiga prva, svijet i njegov sastav

Druga knjiga o strujanju mora i kako je prona-
dena plovidba

Treca knjiga o vjetrovima, njihovim kvalitetama,
njihovim imenima i kako se kretati medu njima

Cetvrta knjiga o visini sunca i kako se po tome
regulira plovidba

Knjiga peta o visini pola

Sesta knjiga o igli, ili busoli

Sedma knjiga o Mjesecu, i kako se njegove mije-
ne mogu koristiti u navigaciji

Osma knjiga o danima u godini

U tre¢oj knjizi nalazi se zemljovid (SL. 5.), od-
nosno prema izvornom tekstu ,plovidbena karta
koja sadrzi navigaciju veé¢im dijelom Europe, Afri-
ke i Indije, naseg novog svijeta, s udaljenostima
u legama i visinama u stupnjevima”. Kartama za
navigaciju posveéeno je 7. poglavlje, koje pocinje
rije¢ima: ,Medu instrumentima potrebnim za plo-
vidbu je i plovidbena karta, jer bez nje ne bi mogla
biti dobra plovidba, jer u njoj i s pomocu nje peljar
vidi i zna mjesto gdje se nalazi i kamo mora i¢i, a
time i zna visinu stupnjeva pola, i kroz to zna hoce
li ploviti na desnu, ili na suprotnu stranu, ili na
drugu, spustajudi se ili uzlazedi, i vidi u tome koji
ga vjetar nosi da ide prema odredenom mjestu.”
Slijede jo$ tri stranice teksta o navigaciji s pomoc¢u

karata.

The navigation manual Arte del navigare consists
of eight basic parts, which in Paletin’s translation
into Italian read:

Libro primo, del Mondo, & della sua compositione

Libro secondo del flusso, & reflusso del mar, & come
[fu trouata la nanigation

Libro terzo de li venti, de le lor qualita, de li suoi
nomi, & come si ha da nauigar per essi

Libro quarto dellalteza del sol, & come per quella
si die reger la nauigation

Libro quinto dell'alteza di Poli

Libro sesto de la aguigia, ouer Bussolo

Libro settimo de la luna, ¢ com il suo crescer, ¢
decrescer serue alla nauigatione

Libro ottauo de li giorni dell’anno

Translated into English, they are:

First book, the world and its composition

Second book about sea currents and how naviga-
tion was discovered

Third book about the winds, their qualities,
their names and how to move among them

Fourth book about the height of the sun and
how navigation is regulated by it

Fifth book on the height of the pole

Sixth book about the needle, or compass

Seventh book about the moon, and how its
changes can be used in navigation

Eighth book about the days of the year

In the third book there is a map (Fig. 5), or accord-
ing to the original text ‘a navigational chart containing
the navigation of the greater part of Europe, Africa
and India, our new world, with distances in leagues
and heights in degrees’. Chapter 7 is devoted to nav-
igation charts, and begins with these words: ‘Among
the instruments necessary for navigation there is also a
chart, because without it there could be no good nav-
igation, since in it and with its help the navigator sees
and knows the place where he is and where he must
go, and thus he knows the altitude of the degrees of
the poles, and through this he knows whether he will
sail to the right, or to the opposite side, or to the other,
going down or up, and also sees which wind carries
him to a certain place.” Three more pages of text about
navigating with maps follow.
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NOCJAL

Ve

SuikA 5. U izvornoj Medininoj knjizi na Spanjolskom i u svim izdanjima na talijanskom u Paletinovu prijevodu

nalazi se i ova karta Atlantskog oceana i zemalja Staroga i Novoga svijeta

FicurE 5 In Medina’s original book in Spanish and in all Italian editions in Paletin’s translation, there is also this map
of the Atlantic Ocean and the countries of the Old and New World

Izvor: Drzavni arhiv u Zadru, Knjiznica, 2024, Sign. V. B. 66 / Source: Library of the DAZD, 2024. Sign. V. B. 66

GLOBUSI

Vinko Paletin je vise godina predavao matemati-
ku na Akademiji Olimpica u Vicenzi. U kratkom
tekstu o Paletinu Ignazio Savi (1815) pise da je Fr.
Vincenzo da Palettin da Curzola izradio globus (/2
Palla) koji se dulje vrijeme ¢uvao u Akademiji, ali
je izgubljen, ne zna se kako (SL. 6.).

Donato Fabianich (1864) u svojem prikazu po-
vijesti Male Brade spominje Paletina, a u posebnoj
biljesci (SI. 7.) navodi da se u samostanu na Badiji
nalaze dvije velike mappamondi koje privlaée po-
zornost posjetitelja. Mappamondi na talijanskom
moze znaciti globus ili karta svijeta (Wiktionary,
2024; Wikipedia, 2024). Stoga se na temelju Fabi-
anicheva teksta ne moze sa sigurno$¢u zakljuciti je

li rije¢ o globusima ili kartama svijeta. Nadalje, tko

* 1560. . F'r.:V_ince_uzd da Palettin da Curzola. Lesse
per molu, anni 'di- matematica, -e fece la Palla .di
-cosmografia, chie si custodi. poi gelosamente dall’ A%
cadeniia per molto tempo, e andd in segnito, non
si sa come, smarrita. ’

SLIKA 6. Isjecak iz teksta Memorie antiche e moderne
F1GURE 6 Excerpt from Memorie antiche e moderne

Izvor / Source: Savi, 1815.
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GLOBES

Paletin taught mathematics for many years at the
Accademia Olimpica in Vicenza. In a short man-
uscript about Paletin, Ignazio Savi (1815) wrote
that Fr. Vincenzo da Palettin da Curzola made a
globe (la Palla) which was kept for a long time at
the academy, though it was later lost under un-
known circumstances (Fig. 6).

In his account of the history of the Friars Mi-
nor, Donato Fabianich (1864) mentioned Paletin,
and in a special note (Fig. 7) said that there were
two large mappamondi in the monastery on Badi-
ja which attracted the curiosity of visitors. Map-
pamondi in Italian can mean either a globe or a
map of the world (Wiktionary, 2024; Wikipedia,
2024). It is impossible to conclude from Fabianich
which was meant. What is more, Fabianich added
a query: “Who knows (Chi sa?) whether they were
the work of this Father?’

Writing about the monastery on the island of
Badija, near Korcula, Arnolfo Bacotich (1926, p.
23) wrote, I/ convento La Badia possiede una ric-
chissima biblioteca nella quale si conservano im-
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") Nel monastero della Badia si trovano due grandi mappamondi, che s’ at-
traggono la curiositd’dei visitatori. Chi sa non sian essi lavoro di quesio Padre,
il quale, come si scorge dalle riportate notizie, fa tanto in zimili materie valeate.

SLikA 7. Isjecak iz teksta Storia dei fratri minori
F1GurE 7 Excerpt from Storia dei fratri minori
Izvor / Source: Fabianich, 1864.

zna (Chi sa?), kako pise Fabianich, je li ih izradio
Paletin?

Arnolfo Bacotich (1926, p. 23) u tekstu o samo-
stanu Badija blizu Korcule pise: 7/ convento La Ba-
dia possiede una ricchissima biblioteca nella quale si
conservano importanti pergamene, manoscritti, incu-
nabuli e due enormi mappamondi, costruiti nel 1554
dal Padre Vincenzo Paletino, traduttore dell’opera
spagnola del Medina Larte del navigare, ed una ricca
raccolta di armi tolte dai Curzolani ai corsari negli
anni 1571 e 1660. Oltre al Paletino molti sono i Pa-
dri di questo convento che si distinsero per pieti ed
alto sapere, i cui nomi varcarono presto i confini di
Dalmazia e d’Italia, tra i quali ricorderemo Niccolo
Peteo, umanista, morto a Roma (1568), Innocenzo
Cettineo (1570), Giuseppe Mocillo e Francesco Troi-
anins, professore di teologia in Roma (1755).

U prijevodu na hrvatski: ,Samostan Badija ima
vrlo bogatu knjiznicu u kojoj se ¢uvaju vazni per-
gamenti, rukopisi, inkunabule i dva golema globu-
sa, koja je 1554. izgradio otac Vincenzo Paletino,
prevoditelj Medinina $panjolskog djela Umijece
navigacije, te bogatu zbirku Oruzja koje su Koru-
lani oduzeli gusarima. Osim Paletina, brojni su oci
ovoga samostana koji su se isticali poboznos¢u i vi-
sokom uéeno$éu, ¢ija su imena ubrzo presla grani-
ce Dalmacije i Italije, medu kojima ¢emo se sjetiti
Niccolda Petea, humanista koji je umro u Rimu
(1568.), Innocenza Cettinea (1570.), Giuseppea
Moxcilla i Francesca Troianinsa, profesora teologije
u Rimu (1755.).”

U citiranom tekstu Bacotich spominje dvije go-
leme mappamondi $to ih je 1544. godine izradio
otac Vincenzo Paletino.

Isti autor (Bacotich, 1936, p. 91-96) pise o Pa-
letinu kao kozmografu, matemati¢aru i teologu
ovako: Gli storiografi di Curzola poco o nulla hanno
lasciato scritto sull'attivita del Paletino, il quale,
sembrerebbe, avesse costruiti diversi mappamondi,

portanti pergamene, manoscritti, incunabuli e due
enormi mappamondi, costruiti nel 1554 dal Padre
Vincenzo Paletino, traduttore dell’opera spagnola del
Medina Larte del navigare, ed una ricca raccolta di
armi tolte dai Curzolani ai corsari negli anni 1571 e
1660. Oltre al Paletino molti sono i Padyi di questo
convento che si distinsero per pieta ed alto sapere, i cui
nomi varcarono presto i confini di Dalmazia e d’Ita-
lia, tra i quali ricorderemo Niccolo Peteo, umanista,
morto a Roma (1568), Innocenzo Cettineo (1570),
Giuseppe Mocillo e Francesco Troianins, professore di
teologia in Roma (1755).

In English translation: “The La Badia convent
has a very rich library where important parch-
ments, manuscripts, incunabuli and two enor-
mous globes are preserved, built in 1554 by Father
Vincenzo Paletino, translator of Medina’s Spanish
work The Art of Navigation, and a rich collection
of weapons taken from the corsairs by the Curzola-
ni in the years 1571 and 1660. In addition to Pal-
etino, there are many Fathers of this convent who
stood out for their piety and high learning, whose
names soon crossed the borders of Dalmatia and
Italy, among whom we will remember Niccold Pe-
teo, humanist, who passed away in Rome (1568),
Innocenzo Cettineo (1570), Giuseppe Mocillo
and Francesco Troianins, professor of theology in
Rome (1755).

Bacotich mentions here two large mappamondi
made by Fr. Vincenzo Paletino in 1544.

The same author (Bacotich, 1936, p. 91-96)
writes of Paletin as a cosmographer, mathemati-
cian and theologian. ‘Gli storiografi di Curzola
poco o nulla hanno lasciato scritto sull’attivita del
Paletino, il quale, sembrerebbe, avesse costruiti di-
versi mappamondi, dei quali due — di grandi di-
mensioni — esistono ora nel convento francescano
di Curzola (Badia). Anzi il Padre Donato Fabian-
ich (4) parlando di questo convento...’
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dei quali due — di grandi dimensioni — esistono ora
nel convento francescano di Curzola (Badia). Anzi
il Padre Donato Fabianich (4) parlando di questo
convento ...

U prijevodu na hrvatski: ,Korc¢ulanski historio-
grafi ostavili su malo ili ni$ta napisano o Paleti-
novoj djelatnosti, koji je, ¢ini se, izgradio nekoli-
ko globusa, od kojih dva velika — danas postoje u
franjevackom samostanu Korcula (Badija). Doista,
otac Donato Fabianich (4) govoreéi o ovom samo-
stanu...”

U citiranom tekstu Bacotich je malo oprezniji od
onoga iz 1926., jer je upotrijebio formulaciju ,.¢ini
se” (sembrerebbe).

U samostanu na Badiji zaista su postojala dva
globusa, koja su kasnije preseljena u knjiznicu fra-
njevackog samostana u Zadru. O tome pise Dadi¢
(2018, p. 2): ,Ja sam pred mnogo godina razrijesio
tko je konstruktor tih globusa, kad sam istrazivao
rukopise u knjiznici franjevackog samostana u
Zadru. Tada sam pregledao i ta dva globusa, koji
se nalaze u muzeju toga samostana. Jedan od tih
globusa je nebeski, a drugi zemaljski, a na njima
sam nasao potpis njihova konstruktora. To nije bio
Vinko Paletin nego mletacki kozmograf i kartograf
Vincenzo Coronelli koji ih je, kako stoji na tim
globusima, izradio godine 1696. Dakle, globusi
nisu izradeni niti u doba kad je zivio Vinko Pale-
tin, nego vise od stotinu godina kasnije. Time je
bilo kona¢no razrijeSeno pitanje tko je izradio te
globuse. Prvi sam put taj zakljucak objavio godine
1982. u knjizi Povijest egzakinih znanosti u Hrva-
ta.” Sli¢no se moze nac¢i u Dadiéevim knjigama iz
1994.12017. godine.

U sklopu 9. savjetovanja o kartografiji i geoin-
formacijama, koje je u organizaciji Hrvatskoga
kartografskog drustva odrzano u Zadru, 20. — 22.
11. 2013, postavljena je izlozba Kartografska basti-
na u zadarskim arhivima i knjiznicama (Lapaine,
2013). Na toj su izlozbi bila izlozena i dva globusa
koji se ¢uvaju u knjiznici franjevackog samostana
u Zadru (SI. 8.).

Na kraju ovoga poglavlja o globusima Vinka Pa-
letina moze se zakljuciti da treba biti oprezan pri
prevodenju s talijanskog jezika jer mappamondi
moze znaciti globus ili karta svijeta. O globusu (/z
palla) u Akademiji Olimpica u Vicenzi koji spomi-
nje Savi (1815) nema drugih tragova. Globusi u
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In English translation: “The historiographers of
Curzola have left little or nothing written about
the activity of Paletino, who, it would seem, had
built several globes, of which two — large — now
exist in the Franciscan convent of Curzola (Badia).
Indeed, Father Donato Fabianich (4) speaking of
this convent...’

Here, Bacotich is more cautious than in the pre-
vious quotation, as he uses the term sembrerebbe
(‘it seems’).

There were actually two globes in the monastery
on Badija which were later moved to the library of
the Franciscan monastery in Zadar. Dadi¢ (2018,
p- 2) writes, ‘I resolved the issue of who made these
globes many years ago when I researched the man-
uscripts in the library of the Franciscan monastery
in Zadar. At that time, I examined both globes
which were in the monastery museum. One is of
the heavens and the other of the earth, and I found
the signature of their maker on them. It was not
Vinko Paletin, but the Venetian cosmographer and
cartographer Vincenzo Coronelli, who made them
in 1696, as written on the globes themselves. So
the globes were not made when Vinko Paletin was
alive, but more than a hundred years later. This
finally resolved the issue of who made them. I pub-
lished this conclusion for the first time in 1982 in
Povijest egzaktnih znanosti u Hrvata (“The History
of the Exact Sciences of the Croats’)”. Dadié wrote
similar statements in books published in 1994 and
2017.

As part of the 9th Conference on Cartography
and Geoinformation organised by the Croatian
Cartographic Society and held in Zadar 20-22 No-
vember 2013, an exhibition entitled Cartographic
Heritage in Zadar Archives and Libraries was staged
(Lapaine, 2013). The two globes from the library
of the Franciscan monastery in Zadar were exhib-
ited on that occasion (Fig. 8).

To conclude this section on Paletin’s globes, we
can state that caution is required when translat-
ing the Italian word mappamondi, which can mean
globe or map of the world. There are no other trac-
es of the globe (/2 Palla) in the Academia Olimpica
in Vicenza mentioned by Savi (1815). The globes
in the monastery of St. Francis in Zadar, which
were formerly housed in the monastery on Badija,
are not Paletin’s work.
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SLIKA 8. Nebeski i zemaljski globus iz knjiznice samostana sv. Frane u Zadru, izradio Vincenzo Coronelli, 1696.
F1GURE 8 Globes of the heavens and the earth from the library of the Franciscan monastery in Zadar, made by
Vincenzo Coronelli, 1696

Izvor: fotografirao autor / Source: photo by the author

samostanu sv. Frane u Zadru, koji su nekad bili u

samostanu na Badiji nisu Paletinovo djelo.

KARTE

Robert W. Karrow Jr. u biobibliografijama kar-
tografa Abrahama Orteliusa piSe i o Vinku Paleti-
nu (Karrow, 1993, p. 444-446). Medu ostalim i
ovo: In 1564 the Council of Ten examined and gave
permission to publish a manuscript by Paletino enti-
tled De Ture belli adversus Infideles Occidentalis
Indie. The council recorded the implicit and explicit
of this manuscript (,Cum tamquam in abscondito
aliquo loco” and ,, Nostre ecclesie humiliter corrigenda
submitto”) and the fact that it contained 134 maps.
Paletino seems not to have asked the senate for permi-
ssion to publish this book, and his history (or histori-
cal atlas) of the Spanish conquest is now lost.

U prijevodu na hrvatski: ,Godine 1564. Vijece
desetorice ispitalo je i dalo dozvolu za objavljiva-
nje Paletinova rukopisa pod naslovom De lure belli
adversus Infideles Occidentalis Indie. Vijece je zabi-
ljezilo implicitno i eksplicitno ovaj rukopis (,Cum
tamquam in abscondito aliquo loco” i ,Nostre
ecclesie humiliter corrigenda submitto”) i to da je
sadrzavao 134 karte. Cini se da Paletin od Senata
nije trazio dopustenje da objavi ovu knjigu, a nje-
gova povijest (ili povijesni atlas) $panjolskog osva-
janja sada je izgubljena.”

Iz navedenog citata proizlazi da je Paletinov ru-
kopis De Ture belli adversus Infideles Occidentalis In-
die sadrzavao 134 karte i da je bio neka vrsta atlasa.

MAPS

Robert W. Karrow Jr, in a bio-bibliography of
the cartographer Abraham Ortelius, writes about
Vinko Paletin (Karrow, 1993, 444—446). In 1564
the Council of Ten examined and gave permission
to publish a manuscript by Paletino entitled De
Iure belli adversus Infideles Occidentalis Indie. The
council recorded the implicit and the explicit of this
manuscript (Cum tamquam in abscondito aliquo loco
and Nostre ecclesie humiliter corrigenda submitto) and
the fact that it contained 134 maps. Paletino seems not
to have asked the senate for permission to publish this
book, and his history (or historical atlas) of the Spanish
conquest is now lost.

Translated into English: “In 1564, the Council of
Ten examined and gave permission for the publica-
tion of Paletino’s manuscript under the title De fure
belli adversus Infideles Occidentalis Indie. The Coun-
cil noted implicitly and explicitly this manuscript
(“Cum tamquam in ab-scondito aliquo loco” and
“Nostre ecclesie humiliter corrigenda submitto”)
and that it contained 134 maps. Paletinus does not
appear to have asked the Senate for permission to
publish this book, and his history (or historical at-
las) of the Spanish conquest is now lost.

According to that, Paletin’s manuscript De fure
belli adversus Infideles Occidentalis Indie contained
134 maps and was a sort of atlas. However, San-
jek (1978, p. 91) writes, “The original text of the
treatise De lure belli adversus Infideles Occidentalis
Indie alluded to by Leon Pinelo is today considered
lost, but from the report cited earlier by Alessan-
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Medutim, Sanjek (1978, p. 91) pise: ,Izvorni tekst
rasprave De iure belli adversus Infideles occidentalis
Indie, na koju aludira Leon Pinelo, danas se sma-
tra izgubljenim, ali je iz ve¢ citiranog izvjestaja
Alessandra Busenella poznato da se Paletinov ru-
kopis sastojao od 134 lista. Tekst rasprave, ¢iji je
pisac maestro Vincenzo Paletin Curzolense del ordine
de predicatori, pocinje rije¢ima Cum tanquam in
abscondito aliquo loco, a zavi$ava s Nostre ecclesie
humiliter corrigenda submitto. Cenzor Busenello
izjavljuje da ¢itajuéi nije nasao nista $to bi bilo
contra la religione nostra ni contra principi ni contra
boni costunii, stoga ga preporucuje kao degno di es-
ser mandato in luce.”

Je li rije¢ o 134 karte ili 134 stranice rukopisa?

Gallo (1947, p. 266) u svojem &lanku o karti Spa-
njolske Vinka Paletina piSe: Della versatilita e della
attivita di studioso del Paletino fa testimonianza un
decreto dei Capi del Consiglio dei X del 5 settembre
1564 che gli da licenza di stampare un suo lavoro
intitolato: ‘De iure belli adversus Infideles occiden-
talis Indie. Per incarico dei Riformatori dello Studio
di Padova il manoscritto era stato prima esaminato
dal Segretario ducale Alegsandro Busenello il quale,
il 2 settembre, dava parere favorevole alla stampa,
non mancando di osservare che il lavoro gli sembrava
degno di essere mandato in luce’ Il manoscritto si
componeva di 134 carte e cominciava colle parole:
‘Cum tamquam in abscondito aliquo loco” e finiva
con ‘Nostre ecclesie humiliter corrigenda submitto’ E
dalla relazione del Busenello che si apprende che ‘m°
Vincenzo paletin Curzolense’ apparteneva all Ordine
dei predicatori. Non risulta che il Paletino abbia in
seguito chiesto al Senato il privilegio di stampa né per
questo né per altri libri.

U prijevodu na hrvatski: ,Svestranost i znan-
stvena djelatnost Paletina sviedoce dekretom cel-
nika Vijeca desetorice od 5. rujna 1564. kojim mu
je dopusteno tiskati jedno od njegovih djela pod
naslovom: ‘De iure belli adversus Infideles Occi-
dentalis Indie’. U ime Reformatora Padovanskog
studija, rukopis je prvi pregledao vojvodski tajnik
Alegsandro Busenello koji je 2. rujna dao povoljno
misljenje za tisak, ne propustivsi primijetiti da mu
se djelo ¢ini ‘vrijednim iznijeti na vidjelo’. Rukopis
se sastojao od 134 stranice i pocinje rije¢ima: ‘Cum
tamquam in abscondito aliquo loco’ i zavrsava s

‘Nostre ecclesie humiliter corrigenda submitto’. Iz
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dro Busenello, it is known that Paletin’s manuscript
consisted of 134 sheets. The text of the treatise,
written by Vincenzo Paletin Curzolense del ordine de
predicatori, begins with the words Cum tanquam in
abscondito aliquo loco, and ends with Nostre ecclesie
humiliter corrigenda submirto. The censor Busenel-
lo declares that in reading it, he has found nothing
contra la religione nostra ni contra principi ni contra
boni costunii, and therefore recommends it as degno
di esser mandato in luce.

So, the question is: did the manuscript consist of
134 maps or 134 pages?

In an article on Paletin’s map of Spain, Gallo
(1947, p. 266) wrote, ‘Della versatilita e della attivita
di studioso del Paletino fa testimonianza un decreto
dei Capi del Consiglio dei X del 5 settembre 1564
che gli da licenza di stampare un suo lavoro intitola-
to: “De iure belli adversus Infideles occidentalis Indie”.
Per incarico dei Riformatori dello Studio di Padova il
manoscritto era stato prima esaminato dal Segretario
ducale Alegsandro Busenello il quale, il 2 settembre,
dava parere favorevole alla stampa, non mancando di
osservare che il lavoro gli sembrava “degno di essere man-
dato in luce”. Il manoscritto si componeva di 134 carte
e cominciava colle parole: “Cum tamquam in abscon-
dito aliquo loco” e finiva con “Nostre ecclesie humiliter
corrigenda submitto”. E dalla relazione del Busenello
che si apprende che ‘m° Vincenzo paletin Curzolense»
apparteneva all Ordine dei predicatori. Non risulta che
il Paletino abbia in seguito chiesto al Senato il privilegio
di stampa né per questo né per altri libri”.

In English translation: ‘Paletino’s versatility and
scholarly activity is demonstrated by a decree of the
Heads of the Council of Ten of 5 September 1564
which gives him permission to print one of his works
entitled: “De iure belli adversus Infideles Occidenta-
lis Indie”. On behalf of the Reformers of the Studio
of Padua, the manuscript was first been examined
by the ducal secretary Alegsandro Busenello who,
on 2 September, gave a favourable opinion to the
press, not failing to observe that the work seemed to
him “worthy of being brought to light”. The man-
uscript was made up of 134 pages and began with
the words: “«Cum tamquam in abscondito aliquo
loco” and ended with “Nostre ecclesie humiliter
corrigenda submitto”. It is from Busenello’s report
that we learn that “m® Vincenzo paletin Curzolense”
belonged to the Order of Preachers. It does not ap-
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Busenellova izvjes¢a doznajemo da je ‘m® Vincenzo
paletin Curzolense’ pripadao Redu propovjednika.
Ne ¢ini se da je Paletino naknadno trazio od Sena-
ta tiskarske povlastice za ovu ili za druge knjige.”
Oito je da je Karrow (1993) pogrijesio prevode-
¢is talijanskoga, jer rije¢ carza na talijanskom moze
znaditi karta, ali i list papira. Prema tome, Paleti-
nov rukopis De Iure belli adversus Infideles Occiden-
talis Indie nije sadrzavao 134 karte i nije bio neka
vrsta atlasa, nego je to bio rukopis na 134 stranice.
Vinko Paletin poznat je po svojoj karti Spanjol-
ske iz 1551. godine (Gallo, 1947). Do potrebnih
podataka dosao je mjeredi, racunajudi, istrazujudi,
crtajudi i raspitujuéi se kod svih onih za koje je
smatrao da mu mogu pruziti bilo kakav koristan
podatak o polozaju pojedinih mjesta. Kao $to je
vidljivo iz njegovih biljezaka, znao je za dvije druge
karte; jednu izdanu 1544. i drugu nedatiranu, ali
stariju kartu (Gallo, 1947). U nastavku je prikaza-
no nekoliko karata izradenih prije Paletinove, a za
detaljniji uvid u razvoj $panjolske kartografije upu-
¢ujemo na ¢lanak o evoluciji kartografskih prikaza
Spanjolske C. Manso i J. Capdevile (2018).

pear that Paletino subsequently asked the Senate for
printing privileges either for this or for other books.’
Apparently Karrow (1993) made a mistake in his
translation from the Italian, because the word carta
does not mean ‘map, but a ‘sheet of paper’. It is ob-
vious that Karrow (1993) made a mistake translating
from the Italian, because the word carta in Italian
can mean a map, but also a sheet of paper. Accord-
ingly, Paletin’s manuscript De lure belli adversus In-
fudeles Occidentalis Indie did not contain 134 maps,
like a sort of atlas, but consisted of 134 pages.
Paletin was famous for his 1551 map of Spain
(Gallo, 1947). He obtained the necessary data by
surveying, calculating, researching, sketching and
inquiring of everyone he thought might be able to
provide him with useful data and the positions of
certain places. As is evident from his notebooks, he
knew of two other maps; one published in 1544,
and the other undated, but older (Gallo, 1947). We
will present several maps made before the Paletin’s,
but for a more detailed account of the development
of Spanish cartography we direct the reader to a
recently published article on the evolution of car-
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Pietro Coppo (1469./70. — 1555./56.), geograf i
kartograf, svoje prvo i najznacajnije djelo, De roto
orbe, zavrsio je 1520. (Lago & Rossit, 1984). Gra-
du je prikupio tijekom putovanja i proucavanjem
mnogih geografskih djela. Sastavljeno je od cetiriju
knjiga i sadrzi 22 karte. Prva knjiga posvecena je
kozmografiji, druga opisuje Europu, tre¢a Afriku
i dio Amerike nakon Kolumbova otkrica, ¢etvrta
Aziju. Sacuvane su tri rukopisne kopije (Op¢inska
knjiznica u Piranu, Op¢inska knjiznica u Bolo-
gni, Nacionalna knjiznica u Parizu). Od 1524. do
1526. izradivao je karte koje su sacuvane u opéin-
skoj knjiznici u Piranu. Medu njima je i karta Pire-
nejskog poluotoka (SI. 9.).

Giovanni Andrea di Vavassore (oko 1518. — oko
1572.), poznat kao i/ Guadagnino, bio je drvorez-
bar, tiskar i izdava¢ (Woodward, 2007). Izradio je
nekoliko karata, medu kojima i 1532. godine kar-
tu Nova Descriptio Hispaniae (Sl. 10.). Poznat je
samo jedan primjerak te karte. Moze ga se naéi u
Zbirci Liechtenstein, Houghton Library, Harvard,
Cambridge, Massachusetts. Impresum u donjem
lijevom kutu glasi: Impressum Veneti / is per lo-
annem An=/ dream Vavassori | um cognomine / gva-
dagninvm. Ispod paralele s donjim rubom nalazi
se opis Spanjolske od jedanaest redaka. Kao zani-
mljivost, moze se navesti da je ta karta bila izloZena
na izlozbi Cartographic Treasures at Harvard koja
je bila postavljena u Harvard Map Collection and
Houghton Library, Harvard College Library, Har-
vard University u okviru 20. medunarodne kon-
ferencije o povijesti kartografije, odrzane u Bosto-
nu (Massachusetts) i Portlandu (Maine) u lipnju
2003. godine. Karta je bila izlozena pod rednim
brojem 66, a u katalogu izlozbe umjesto nje je na-
vedena druga karta drugog autora (Harvard Map
Collection, 2003). Autor ovoga ¢lanka bio je na
svecanom otvorenju te izlozbe pa ga se taj detalj
posebno dojmio. Reprodukcija se nalazi kod Schil-
dera (1987).

Giacomo Gastaldi (oko 1500. — 1566.) bio je
kartograf, astronom i inzenjer. Karijeru je zapoceo
kao inZenjer u sluzbi Mletacke Republike, da bi
se kasnije sasvim posvetio izradi karata (Busolini,
1999). Nasslici 11. je Gastaldijeva karta Spanjolske
i Portugala, jedna od najranijih modernih karata
Pirenejskog poluotoka iz Gastaldijeve Geografia di
Claudio Prolemeo Alexandrino...., objavljene u Ve-
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tographic depictions of Spain by C. Manso and J.
Capdevile (2018).

Pietro Coppo (1469/70 — 1555/56), a geographer
and cartographer, completed his first and most im-
portant work, De toto orbe, in 1520 (Lago & Rossit,
1984). He gathered the material for it during his
travels and studies of many geographic areas. It con-
sisted of four volumes and included 22 maps. The
first volume was dedicated to cosmography, the sec-
ond to Europe, the third to Africa and part of Amer-
ica after Columbus’s discoveries, and the fourth to
Asia. Three manuscript copies of the work have sur-
vived (the Municipal Library in Piran, the Munici-
pal Library in Bologna, and the National Library in
Paris). Between 1524 and 1526, he made other maps
which are housed in the Municipal Library in Piran.
They include a map of the Iberian Peninsula (Fig. 9).

Giovanni Andrea di Vavassore (around 1518
— around 1572), known as I/ Guadagnino, was a
woodcarver, printer and publisher (Woodward,
2007). He produced several maps, including Nova
Descriptio Hispaniae in 1532 (Fig. 10). Only one
surviving example of the map is known. It is housed
in the Liechtenstein Collection, Houghton Library,
Harvard, Cambridge, Massachusetts. The colophon
in the bottom left-hand corner reads: Impressum
Veneti / is per loannem An= / dream Vavassori / um
cognomine / gvadagninvm. Underneath the parallel
on the lower edge there is a description of Spain
which consists of eleven lines. Interestingly, the map
was exhibited as part of the Cartographic Treasures of
Harvard exhibition in the Harvard Map Collection
and Houghton Library, Harvard College Library,
Harvard University, during the 20th Conference on
the History of Cartography held in Boston (Massa-
chusettes) and Portland (Maine) in June 2003. Al-
though it was marked as exhibit number 66, in the
accompanying catalogue a completely different map
by a different author was listed under this number
(Harvard Map Collection, 2003). The author of
this article was at the official opening of that exhibi-
tion, so he was particularly impressed by that detail.
There is a reproduction in Schilder (1987).

Giacomo Gastaldi (c. 1500-1566) was a cartog-
rapher, astronomer and engineer. He began his ca-
reer as an engineer in the service of the Republic of
Venice, and later devoted himself entirely to making
maps (Busolini, 1999). Fig. 11 is Gastaldi’s map of
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SvLikA 10. Giovanni Andrea di Vavassore, Nova Descriptio Hispaniae, 1532. Harvard Map Collection, 2003.
F1curE 10 Giovanni Andrea di Vavassore, Nova Descriptio Hispaniae, 1532. Harvard Map Collection, 2003.

Izvor: fotografirao autor / Source: photo by the author

neciji 1548. Giacomo Gastaldi se uz Paola Forlani-
ja smatra najistaknutijim talijanskim kartografom
16. stoljeca. Iz Pijemonta, Gastaldi je stekao ugled
u Veneciji i bio je kozmograf Mletacke Republike.
Ta je karta iz Gastaldijeva izdanja Ptolemeja, Prole-
meo. La Geografia..., zapoleta jo$ 1542. i objavlje-
na u Veneciji 1548. (Stanford Digital Repository,
2024).

Sebastian Miinster (1488. — 1552.) bio je karto-
graf, kozmograf i hebrejist. Njegovo djelo Cosmo-
graphia iz 1544. prvi je njemacki opis svijeta (Prie-
sner, 1997). Jedna od njegovih karata je i Hispaniae
Regionis Nova Descriptio (Sl. 12.).

Roberto Almagia (1948, p. 27-31) u ¢lanku o
prvoj wsuvremenoj” karti Spanjolske pise: 7he Mu-
seum Correr at Venice has a printed woodcut map
measuring about 54.5 cm x 73.5 cm and carrying
the title Spagna con le distantie de loci. It does not
bear the name of author, nor that of engraver, nor the
date, but merely the inscription cum gratia e Priuile-
gio; other indications were probably worn out on the

Spain and Portugal, one of the earliest modern maps
of the Iberian Peninsula, from Gastaldi’s Geografia
di Claudio Prolemeo Alexandrino.....
Venice in 1548. Along with Paolo Forlani, Giacomo

, published in

Gastaldi is considered the most prominent Italian
cartographer of the 16th century. From Piedmont,
Gastaldi gained a reputation in Venice and was the
cosmographer of the Venetian Republic. That map
is from Gastaldi’s edition of Ptolemy, Prolemeo. La
Geografia..., started in 1542 and published in Ven-
ice in 1548. (Stanford Digital Repository, 2024).
Roberto Almagia (1948, p. 27-31) writes in an
article about the first “modern” map of Spain: 7he
Museum Correr at Venice has a printed woodcut map
measuring about 54.5 cm x 73.5 cm and carrying the
title Spagna con le distantie de loci. It does not bear the
name of author, nor that of engraver, nor the date, but
merely the inscription cum gratia e Priuilegio; other
indications were probably worn out on the wood. The
copy in the Civic Museum, here reproduced, is the only

one known to us. ... It is possible that this map was
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SLIKA 11. Giacomo Gastaldi, karta Spanja/x,%e i Portugala, iz Gastaldijeve Geografia d Claudio
Ptolemeo Alexandrino, objavijena u Veneciji 1548. Hernando Rica, 2001.

F1urE 11 Giacomo Gastaldi, map of Spain and Portugal, from Gastaldi’s Geografia d Claudio
Ptolemeo Alexandrino, published in Venice in 1548. Hernando Rica, 2001
Izvor / Source: Stanford Digital Repository, 2024
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SLIKA 12. Sebastian Miinster, Hispaniae Regionis Nova Descriptio iz njegova djela
Cosmographia. Basel: Henric Petri, 1550.
F1GURE 12 Sebastian Miinster, Hispaniae Regionis Nova Descriptio from his work

Cosmaographia. Basel: Henric Petri, 1550
Izvor / Source: Stanford Libraries, 2024
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wood. The copy in the Civic Museum, here reprodu-
ced, is the only one known to us. ... It is possible that
this map was printed in Venice by Matteo Pagano;
and since Ortelius, in the Catalogus auctorum at the
head of his Theatrum mentions a map of Spain of
one Vincentius Corsulensis printed by Pagano in Ve-
nice, I was at first inclined to attribute the map to
this author who has been recently identified with Fra
Vincenzo Paletino of Curzola (island of Dalmatia).
However, Paletino was an outstanding cosmographer
and mathematician who spent 10 years in the West
Indies and upon his return had — according to his
own words travelled extensively in Spain for the pur-
pose of drawing a map); therefore it seems probable
that this woodcut, a mediocre copy of a rather old
map, could be identical with Paletinos map.

U prijevodu na hrvatski jezik: ,Muzej Correr u
Veneciji posjeduje tiskanu drvoreznu kartu dimen-
zija oko 54,5 cm x 73,5 cm naslova Spagna con le
distantie de loci. Na njoj nema imena autora, imena
gravera, ni datuma, veé samo natpis cum gratia e
Priuilegio; druge oznake vjerojatno su bile istroSene
na drvu. Primjerak u muzeju, ovdje reproduciran,
jedini je koji nam je poznat. ... Mogucée je da je tu
kartu u Veneciji tiskao Matteo Pagano; i Ortelius,
u Catalogus auctorum na pocetku svojeg Theatru-
ma spominje kartu Spanjolske nekog Vincentiusa
Corsulensisa koju je tiskao Pagano u Veneciji, is-
prva sam bio sklon pripisati kartu autoru koji je
nedavno identificiran kao fra Vincenzo Paletino
iz Koréule (otok u Dalmaciji). No, Paletino je bio
izvanredan kozmograf i matematicar koji je proveo

deset godina u Zapadnoj Indiji, a po povratku je

printed in Venice by Matteo Pagano; and since Or-
telius, in the Catalogus auctorum at the head of bis
Theatrum mentions a map of Spain of one Vincentius
Corsulensis printed by Pagano in Venice, I was at first
inclined to attribute the map to this author who has
been recently identified with Fra Vincenzo Paletino of
Curzola (island of Dalmatia). However, Paletino was
an outstanding cosmographer and mathematician who
spent 10 years in the West Indies and upon his return
had — according to his own words travelled extensively
in Spain for the purpose of drawing a map); therefore it
seems probable that this woodcut, a mediocre copy of a
rather old map, could be identical with Paletinos map.

Translated into English: “The Correr Museum in
Venice has a printed woodcut map with dimensions
of about 54.5 cm x 73.5 cm entitled Spagna con
le distantie de loci. There is no author’s name, en-
graver’s name, or date on it, but only the inscription
cum gratia e Priuilegio; other marks were probably
worn on the wood. The specimen in the museum,
reproduced here, is the only one known to us. ...
It is possible that this map was printed in Venice
by Matteo Pagano; and Ortelius, in the Catalogus
auctorum at the beginning of his Theatrum, men-
tions a map of Spain by one Vincentius Corsulensis
printed by Pagano in Venice, at first I was inclined
to attribute the map to the author who was recent-
ly identified as fra Vincenzo Paletino from Kor¢ula
(an island in Dalmatia). However, Paletino was an
outstanding cosmographer and mathematician who
spent ten years in the West Indies, and upon his re-
turn - according to his own words, he traveled a lot
in Spain to draw maps; therefore it seems probable

Thomas Geminus , Hifpanice ‘Tai:ulam',. Londini.

Tilemannus Stella Sigenenfis , Palefline tabulas duas deferipfit , quarum ynam inferipf,
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SLIKA 13. Posljednji dio popisa autora iz Orteliusova Theatrum orbis terrarum, 1570.
F1GURE 13 The lust part of the list of authors from Ortelius’ Theatrum orbis terrarum, 7570

Izvor / Source: Library of Congress, 2024b
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— prema vlastitim rije¢ima, dosta putovao po gpa—
njolskoj radi crtanja karte; stoga se ¢ini vjerojatnim
da bi ovaj drvorez, osrednja kopija prili¢no stare
karte, mogao biti identi¢an Paletinovoj karti.”

Library of Congress posjeduje kompletan Or-
teliusov Theatrum orbis terrarum izdan u Antwer-
penu (Antverpiae : Apud Aegid. Coppenium Di-
esth) 1570. godine. Atlas je dostupan na Library
of Congress (2024b). Medu ostalim, tu je i Or-
teliusov popis autora (Catalogus auctorum). 1z tog
kataloga izdvojili smo posljednji dio (SL. 13.), na
kojem se vide podaci o Korc¢ulaninu koje navodi
Almagia (1948).

Popis je sastavljen po abecedenom redu imena, a
ne prezimena. U tom je popisu i Vincentius Cor-
sulensis. Uz njegovo ime pise da je autor karte Spa-
njolske, koju je u Veneciji tiskao Matteo Pagano.

U Orteliusovu 7heatrum orbis terrarum iz 1570.,
koji se ¢uva u Library of Congress, nalazi se i karta
Spanjolske (Sl. 14.) Regni Hispaniae postomnium
editiones locupleissima descriptio, koju se moze po-
vezati s Vinkom Paletinom.

Na SI. 15. prikazana je kopija karte Spanjolske
(Spagna con le distantie de loci — Spanjolska s uda-
lienostima mjesta) iz muzeja Correr o kojoj pise Al-

magia i za koju pretpostavlja da bi joj autor mogao

that this woodcut, a mediocre copy of a fairly old
map, may be identical with Paletino’s map.

Library of Congress keeps Ortelius complete
Theatrum orbis terrarum published in Antwerp
(Antverpiae: Apud Aegid. Coppenium Diesth) in
1570. The atlas is available at Library of Congress
(2024b). It includes Ortelius’s list of authors (Caz-
alogus auctorum). From that catalogue, we selected
the last part (Fig. 13) where you can see the data on
Paletin mentioned by Almagia (1948).

The list is compiled in alphabetical order of first
names, not surnames. Vincentius Corsulensis is also
on that list. Next to his name it is written that he is
the author of the map of Spain, which was printed
in Venice by Matteo Pagano.

In Ortelius’ 7heatrum orbis terrarum from 1570,
which is kept in the Library of Congress, there is
also a map of Spain (Fig. 14) Regni Hispaniae pos-
tomnium editiones locupleissima descriptio, which we
can link to Vinko Paletin.

Figure 15 shows a copy of the map of Spain
(Spagna con le distantie de loci — Spanjolska s udal-

Jjenostima mjesta) from the Museum Correr men-
tioned by Almagia, presumed to be by Vinko Pal-
etin. Since the north on the map faces downwards,
we have rotated the map by 180 degrees in Fig. 16,
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SLIKA 14. Karta Kraljevine Spanjolske iz Orteliusova Theatrum orbis terrarium, 7570.
F1GURE 14 Map of the Kingdom of Spain from Ortelius’ Theatrum orbis terrarum, 1570

Izvor/ Source: Library of Congress, 2024b
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SLikA 15. Karta Spanjolske (Spagna con le distantie de li loci) za koju Almagia (1948)
sugerira autorstvo Vinka Paletina

F1GURE 15 Map of Spain (Spagna con le distantie de loci) for which Almagia (1948) suggests
the authorship of Vinko Paletin

Izvor: Almagia, 1948, original u Museo Corer, Venecija. / Source: Almagia, 1948, original in Museo Corer, Venice
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SLIKA 16. Karta Spanjolsée (Spagna con le distantie de li loci) sa SZ. 15. zaokrenuta za 180
stupnjeva kako bi sjever bio gore

F1GURE 16 Map of Spain (Spagna con le distantie de li loci) from Figure 15, rotated by 180
degrees so that north faces upwards.

Izvor: Almagia, 1948, original u Museo Corer, Venecija. / Source: Almagia, 1948, original in Museo Corer, Venice
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biti Vinko Paletin. Bududi da je na toj karti sjever
dolje, na Sl. 16. ta je karta zaokrenuta za 180 stup-
njeva kako bi sjever bio gore i kako bi se Spanjolska
lak$e mogla prepoznati. Istrazivanja su pokazala da
je autor te karte nepoznat (Almagia, 1948).

Vinko Paletin izradio je kartu Spanjolske 1551.
godine (SI. 17.). Ta je karta bez naslova i to nije kar-
ta Spanjolska s udaljenostima mjesta (SL. 15. i 16.)
koju mu neki pripisuju. U posveti objasnjava kako
je korigirao karte svojih prethodnika i poboljsao
sliku poluotoka dodavsi informacije koje je sam
prikupio na putu kroz Spanjolsku. Plod toga rada
bila je geografska karta Spanjolske koju je izradio
jos za vrijeme studija u Bologni u ljeto 1550. i za
koju je trazio stru¢no misljenje etvorice biskupa
koji su sudjelovali na Tridentskom saboru. Bili su
to Pietro Vaglier od Alghera, Sardinija; Giovanni
de Salazar od Lanciana, Abruzzi; Pietro Agostino
od Huesca, Spanjolska; Francesco di Novarra od
Badajoza, Spanjolska. Oni su je usporedili s dvije-
ma ranijim kartama i 6. listopada 1550. proglasili
je »potpunom i savrsenom u svakoj liniji”. Nakon
dobivenog pozitivnog misljenja, Paletin je za tu
kartu 9. prosinca 1550. dobio povlasticu tiskanja
na deset godina od Senata Mletacke Republike. Ti
su dokumenti tiskani u Gallovu ¢lanku iz 1947.
godine:

Na karti dolje desno u okviru je posveta na latin-
skom jeziku:

Clarissimo Do(omino), D(omino) Francisco a Na-
varra Pacensi Episcopo vigilantissimo, Domino suo
observandissimo, Frater Vincentius Corzulensis. Ad-
laborarunt nonnulli, presul ampilissime, in Hispania
nobis describenda, ut ex duabus eius descriptionibus
intelligitur: quae vulgo circumferuntur. Quarum
una anno 1544. typis excusa est, altera, quae vetusti-
or videtur, praefixum excussionis annum non habet.
In utraque suum dormitasse authorem constitit, si res
ipsa propius inspiciatur. [slijede 23 retka teksta]

Ex priuilegio Serenissimi Senatus Veneti sub gra-
vibus penis districtius inhibentis ne quis in toto suo
Dominio per decennium prelo comittere, aut quoquo
modo absque authoris licentia vendere presumat, cau-
tum est. Datum Venetijs 15. Aprilis 1551.

Na hrvatskom jeziku: ,Presjajnom gospodinu,
gospodinu Francisku od Navarre, prebudnom bi-
skupu Bajadoza, gospodinu svome velestovanom,

brat Vinko Korc¢ulanin. Mnogi su se, precasni bi-
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so that north faces upwards and Spain is easier to
recognise. Research has shown that the author is in
fact unknown (Almagia, 1948).

Vinko Paletin made a map of Spain in 1551 (Fig.
17). It had no title and is not the same as Spagna con
le distantie de li loci (Figs. 15 and 16), which has been
attributed to him. In the dedication, he explains
that he corrected the maps by his predecessors and
improved the picture of the peninsula, adding infor-
mation he gathered while travelling through Spain.
The fruit of his work was a geographic map of Spain
made while he was still studying in Bologna in the
summer of 1550, and for which he sought the ex-
pert opinion of four bishops who were participating
in the Council of Trent: Pietro Vaglier of Alghero,
Sardinia; Giovanni de Salazar of Lanciano, Abruzzi;
Pietro Agostino of Huesco, Spain and Francesco di
Novarra of Badajozo; Spain. The bishops compared
Paletin’s map with two earlier ones and on 6 Oc-
tober 1550 declared it to be ‘complete and perfect
in every line’. After receiving official approval, on
9 December 1550 Paletin was granted the privilege
of printing the map for ten years from the Senate
of the Venetian Republic. These documents are re-
printed in Gallo (1947).

On the map at the bottom right in the frame is a
dedication in Latin:

Clarissimo  Do(omino), D(omino) Francisco a
Navarra Pacensi Episcopo vigilantissimo, Domino suo
observandissimo, Frater Vincentius Corzulensis. Ad-
laborarunt nonnulli, presul ampilissime, in Hispania
nobis describenda, ut ex duabus eius descriptionibus
intelligitur: quae vulgo circumferuntur. Quarum una
anno 1544. typis excusa est, altera, quae vetustior
videtur, praefixum excussionis annum non habet. In
utraque suum dormitasse authorem constitit, si res ipsa
propius inspiciatur. [23 lines of text follow]

There is a dedication in Latin in the bottom right
corner of the frame. It reads:

Clarissimo  Do(omino), D(omino) Francisco a
Navarra Pacensi Episcopo vigilantissimo, Domino suo
observandissimo, Frater Vincentius Corzulensis. Ad-
laborarunt nonnulli, presul ampilissime, in Hispania
nobis describenda, ut ex duabus eius descriptionibus
intelligitur: quae vulgo circumferuntur. Quarum una
anno 1544. typis excusa est, altera, quae vetustior
videtur, praefixum excussionis annum non habet. In

utraque suum dormitasse authorem constitit, si res ipsa
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skupe, potrudili da nam opisu Spanjolsku, kako
se razabire iz dvaju njezinih opisa koji su u op¢oj
upotrebi. Od njih je jedan tiskan 1544. godine, a
drugi koji je, ¢ini se, stariji, nema utisnutu godinu
izdanja. Ako se pazljivije promotri, oba autora nisu
bila odve¢ budna [slijede 23 retka teksta].

Na osnovi povlastice presjajnog Senata Veneci-
je osigurano je da se pod prijetnjom strogih kazni
zabranjuje, da se itko u podrudju pod njegovom
vlas¢u usudi tijekom deset godina tiskati ili proda-
vati na neki drugi nacin bez odobrenja autorova.
Izdano u Veneciji 15. travnja 1551.”

Prijevod cijele posvete na Paletinovoj karti Spa-
njolske na hrvatski jezik objavljen je u casopi-
su Kartografija i geoinformacije (Lapaine i sur.,
2003).

oL Tl e e S TGO

propius inspiciatur. [The above is followed other 23
lines of text.]

Ex priuilegio Serenissimi Senatus Veneti sub gravibus
penis districtius inhibentis ne quis in toto suo Domin-
io per decennium prelo comittere, aut quoquo modo
absque authoris licentia vendere presumat, cautum est.
Datum Venetijs 15. Aprilis 1551.

In English translation: To the most excellent gen-
tleman, Mr. Francisco of Navarra, the watchful Bish-
op of Bajadoz, to his most reverend brother, Vinko
of Kor¢ula. Many, reverend bishops, have taken
pains to describe Spain to us, as can be seen from
the two descriptions of it that are in general use.
One of them was printed in 1544, and the other,
which seems to be older, does not have the year of

publication printed on it. On closer inspection, both

SLIKA 17. Vinko Paletin, karta Sv]banjoske‘ bex naslova, 1551., prema Schilderu, 1987, br. 68

F1GuURrE 17 Vinko Paletin, untitled map of Spain, 1551, according to Schilder, 1987, no. 68

Izvor: Lapaine i sur., 2003. / Source: Lapaine et al., 2003.
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Karta je izradena od Sest dijelova u drvorezu,
na ukupnom formatu 960 mm x 930 mm. Jedini
poznati primjerak toga izdanja nalazi se u atlasu
Doria (Doria, 2018). Andrea Doria bio je talijan-
ski vojni zapovjednik i admiral (LZMK, 2024). Po
njemu je taj atlas iz 16. stolje¢a dobio ime. Atlas
je vjerojatno slozen oko 1570. godine, a sastoji
se od 186 tiskanih ili rukopisnih karata. U nase
doba to je jedna od najskupljih knjiga na svijetu.
Atlas je nakon niza generacija u vlasniStvu obitelji
Doria dospio na aukciju. Godine 1988. kupio ga
je sakuplja¢ rijetkih knjiga Christopher Pease, 2.
baron Wardington. U travnju 2004. atlas je spa-
Sen od pozara zajedno s ve¢inom rijetkih atlasa iz
njegove knjiznice. Ipak, Wardington je morao pro-
dati vedi dio svoje zbirke kako bi nadoknadio $tetu
nastalu pozarom. Atlas Doria prodan je na aukciji
u Sothebyju 2005. godine, a kupio ga je Bernard
Shapero, londonski trgovac starim knjigama za
1,46 milijuna britanskih funti. To je bio najveci
iznos pla¢en do tada za jedan atlas (Doria, 2018).

Agustin Hernando Rica (2001) u tekstu u kojem
prikazuje Gastaldijevu kartu Spanjolske iz 1548.
usporedujudi je s Paletinovom kartom pise (u pri-
jevodu na hrvatski): ,,Vaznost Gastaldijeve karte
zamracena je pojavljivanjem jedne druge karte
1551., izdane takoder u Veneciji. To je zidna karta
Vinka Paletina Koré¢ulanina. Iako je Paletin morao
konzultirati Gastaldijevu kartu, $to se moze zaklju-
¢iti iz njihova podudaranja u velikom broju toca-
ka, uklju¢ujudi i rijeku Guadianu, njezino mnogo
jasnije i atraktivnije oblikovanje zajedno s boljim
prikazom razlicitih pojedinosti reljefa i poloza-
ja mjesta, potiskuju Gastaldijevu kartu dajudi joj
drugorazrednu ulogu. Osim toga, kopije koje su
ubrzo pronasle put u Italiju, Antwerpen i London
ucinile su da je Korculaninova karta bila mnogo
Sire poznata. Pa iako je Ortelius priznao Gastaldi-
jevu kartu i pozvao se na nju, njegova naklonost
Korculaninovu prototipu za ilustraciju Spanjolske
u njegovu 7heatrumu, jos je jedan od razloga zbog
kojih je Gastaldijeva postupno zaboravljena.”

Zbog njezine kvalitete Paletinovu kartu najvise
su kopirali Talijani i Flamanci. Autori/izdavaci ka-
rata Spanjolske nakon Paletina i po uzoru na njega
su:

* Hieronymus Cock, Nova Descriptio Hispaniae,
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authors were not too alert [23 lines of text follow].

On the basis of the prerogative of the brilliant
Senate of Venice, it was ensured that, under the
threat of severe penalties, it was forbidden that an-
yone in the territory under its authority would dare
to print or sell in any other way without the permis-
sion of the authors for ten years. Issued in Venice on
15 April 1551.

A Croatian translation of the full dedication on
Paletin’s map of Spain was published in Cartography
and Geoinformation (Lapaine et al., 2003).

The map was produced as a six-part woodcut,
measuring 960 x 930 mm in total. The only known
example of this edition is in the Doria atlas (Do-
ria, 2018). Andrea Doria was an Italian military
commander and admiral (LZMK, 2024). This six-
teenth-century atlas was named after him. It was
probably compiled around 1570 and consists of
186 printed or hand-drawn maps. In the modern
age, it was one of the most expensive books in the
world. After being passed down through several
generations of one family, it came up for auction
and was bought in 1988 by the rare book collector
Christopher Pease, second Baron Wardington. In
April 2004, the atlas and several other rare examples
were saved from a fire in the Baron’s library. Howev-
er, he had to sell most of his collection to cover the
damage caused by the fire. The Doria Atlas was sold
at Sotheby’s in 2005 to Bernard Shapero, a London
antique bookseller, for £1.46 million. It was the
highest amount ever paid for an atlas (Doria, 2018).

Agustin Hernando Rica (2001), in an article
about Gastaldi’s 1548 map of Spain comparing it
with Paletin’s map, says, “The importance of Gastal-
di’s map was overshadowed by the appearance of an-
other map in 1551, also published in Venice. This
was Vinko Paletin’s wall map. Although Paletin had
to consult Gastaldi’s map, as can be concluded from
the many points in which they coincide, including
the River Guadiana, his much clearer and attractive
modelling, with a much better depiction of various
individual relief features and place locations, out-
shone Gastaldi’s, which was pushed into a secondary
role. In addition, copies quickly found their way to
Italy, Antwerp and London, which meant Paletin’s
map became much more widely known. Although
Ortelius acknowledged Gastaldi’s map and referred
to it, he leaned more towards Paletin’s prototype for
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Antwerpen (1553.)

* Thomas Geminus, Nova Descriptio Hispaniae,
London (1555.)

* Matteo Pagano, Hispanie Brevis Descriptio, dru-
go izdanje Paletinove karte, Venecija (1558.)

* Vincenzo Luchini, Hispaniae Descriptio, Rim
(1559.)

* Pyrro Ligorio, Nova totius Hispaniae Descriptio,
Rim (1559.)

* Dominicus Zenoi, Hispaniae Descriptio, Veneci-
ja (1560.)

* Paulo di Forlani Veronese, A/ Molto Mag.o et Ecc.
Alessandro Serego... Spagna, Venecija (1560.).

Antverpenski izdava¢ Hieronymus Cock izdao je
1553. anonimnu kopiju Paletinove karte. U gor-
njem lijevom kutu je naslov: Nova descriptio Hispa-
nie. U maloj kartusi desno dolje pise: Hieronymus
Cock pictor Antverpiano excudebt. Cum Caesariae
Maiestatis gratia est privilegio per annos sex. 1553.
To je bakrorez, 768 mm x 950 mm na Cetiri lista.
Reprodukcija se moze vidjeti kod Schildera (1987,
p. 95). Schilder je prepoznao dva kasnija izdanja
koja su tiskana iz istih ploca, a izradili su ih Paul
van der Houve i Michael van Lochom. Da je Cock
kopirao izravno iz Paletinove karte jasno je iz pot-
punog podudaranja obalnih linija i rije¢nih oblika
»1 iz ¢injenice da su kompasne ruze na potpuno
istom poloZaju kao i na izvorniku” (Karrow, 1993).

Cockovu kartu kopirao je u Engleskoj, ponovo
bez podataka o originalnom autoru, Thomas Ge-
minus, graver i proizvoda¢ instrumenata. Na karti
pise: Nova descriptio Hispaniae. Excusum Londini
per Thomam Geminum. 1555. To je bakrorez veli-
¢ine 724 mm x 895 mm na Cetiri lista. Da je Ge-
minus kopirao Cockovu kartu dokazao je Schilder
(1987) tako $to je izvukao tragove ranije posvete
Karlu V. i male kartuse koja sadrzi otisak jednak
onome na Cockovu originalu (Karrow, 1993).
Prvo (izgubljeno) izdanje Geminusove karte datira
vjerojatno iz 1553. ili 1554. godine.

Venecijanski izdava¢ Matteo Pagano izradio je
drugo izdanje Paletinove karte 1558. godine. Iz
nepoznatih razloga drugo izdanje ne sadrzi ime
autora Paletina. Nakladnik je Nizozemac Nicola-
us Stopius koji je zivio u Italiji i bio agent kuce
Fugger u Veneciji. Citav tiskani tekst u okviru
dolje desno je za drugo izdanje obnovljen. Ondje

the illustration of Spain in his 7heatrum, and this
was another reason for Gastaldi’s map being gradu-
ally forgotten.”

Due to its quality, Paletin’s map was copied many
times, mostly by the Italians and the Flemish. The
authors or publishers of maps of Spain which used

Paletin’s as a model were:

* Hieronymus Cock, Nova Descriptio Hispaniae,
Antwerp (1553)

* Thomas Geminus, Nova Descriptio Hispaniae,
London (1555)

* Matteo Pagano, Hispanie Brevis Descriptio, second
edition of Paletin’s map, Venice, Venecija (1558)

* Vincenzo Luchini, Hispaniae Descriptio, Rome
(1559.)

* Pyrro Ligorio, Nova totius Hispaniae Descriptio,
Rome (1559)

* Dominicus Zenoi, Hispaniae Descriptio, Venice
(1560)

* Paulo di Forlani Veronese, A/ Molto Mag.o et Ecc.
Alessandro Serego. .. Spagna, Venice (1560).

In 1553, the Antwerp publisher Hieronymus
Cock published a copy of Paletin’s map anony-
mously. In the top left-hand corner, the title reads:
Nova descriptio Hispanie. The small cartouche in the
bottom right-hand corner reads: Hieronymus Cock
pictor Antverpiano excudebt. Cum Caesariae Mai-
estatis gratia est privilegio per annos sex. 1553. The
map was produced from a copperplate engraving
and measures 768 mm x 950 mm on four sheets.
There is a reproduction in Schildera (1987, p 95).
Schilder recognised two later editions which were
printed from the same plates by Paul van der Houve
and Michael van Lochom. It is obvious that Cock
copied directly from Paletin’s map, as the coastlines
and rivers match exactly, and according to (Karrow,
1993), the compass roses are in exactly the same po-
sition as in the original.

Cock’s map was copied in England, again without
mentioning the original author, by Thomas Gem-
inus, who was an engraver and instrument-maker.
His map is labelled Nova descriptio Hispaniae. Ex-
cusum Londini per Thomam Geminum. 1555. It is
a copperplate engraving measuring 724 mm x 895
mm on four sheets. To show that Geminus must

have copied Cock’s map, Schilder (1987) found
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se ispod naslova Hispaniae Brevis Descriptio nalazi
samo popratna rije¢ Ad Chorographiae Studiosos N.
S. (=Nicolaus Stopius), kao i pjesma Ad Candidum
Lectorem, koju je potpisao N. Stopius. Na donjem
rubu toga okvira je napomena o privilegiji s dati-
ranjem M.D.LVIII Mense Januarii. U vilo lijepoj
kompasnoj ruzi dolje lijevo nalazi se Paganov znak
,Fete“. Kuriozum je da na Paganovoj karti nema
mreze ravnih linija, iako je oblik i najfinijih linija
u topografiji zemljiSta i valova mora istovjetan Pa-
letinovima. Jedini poznati primjerak toga izdanja
nalazi se u Bibliotéque de la Sorbonne, Paris (Meu-
rer, 1991). To je drvorez, 940 mm x 900 mm na
Sest listova. Reprodukcija se nalazi kod Schildera
(1987).

Na osnovi plo$nog pregleda nije moguce reci
jesu li Paletinov original ili Cockova ili Geminu-
sova kopija izvor za tri kasnija talijanska izdanja
(Karrow, 1993):

Nova totius Hispaniae descriptio. Pyrrho Ligorio
Neap. avctore. Romae M.D.LVIIII, bakrorez, 394
mm x 526 mm; Hispaniae descriptio. Hispania que
Iberia in vlterioré diuidit acciteriorem illa prou-
incias continet... Romae. Vincentij Luchini aereis
formis ad Peregrinum M.D.LVIIII, bakrorez, 448
mm x 566 mm na dva lista; Hispaniae descriptio.
Hispania que Iberia in vlterior& diuidit acciterio-
rem illa prouincias continet... Dominicus Zenoi
Venetus restituit Venetijs MDLX, bakrorez, 443
mm x 555 mm.

Karte Dominika Zenoija, Hispaniae Descriptio,
i Paula Forlanija Veronesea, La Spagna, objavljene
su u Veneciji (1560.) kao kopije Luchinijeve karte.
Te su karte vrlo sli¢ne.

Karta Charlesa de I'Esclusea, koju je Ortelius
izdao i kao zidnu kartu i, anonimno, kao dio 7he-
atruma bila je revidirana verzija ranije karte, vjero-
jatno Cockova izdanja Paletinove karte. Ona poka-
zuje vise odstupanja od Paletinova izvornika nego
neke druge karte, ali osnovni su obrisi jo$ uvijek
prepoznatljivi: Hispaniae nova descriptio... Ex di-
ligentia et peregrinatione Caroli Clusij. Ioannes a
Deutecum Lucas 2 Deutecum fecerunt. Ao. 1570,
bakrorez, 824 mm x 1022 mm na $est listova.

Za daljnja proudavanja kartografije Spanjolske
nezaobilazno je djelo Esparia en mapas, Una sintesis
geogrifica, koju je 2018. godine objavio Institu-
to Geogrifico Nacional. To je zbornik geografije
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traces of an earlier dedication to Charles V and a
small cartouche which contained the same impres-
sion as Cock’s original (Karrow, 1993). The first
(lost) edition of Geminus’s map was probably made
in 1553 or 1554.

The Venetian publisher Matteo Pagano produced
a second edition of Paletin’s map in 1558. For rea-
sons which are unknown, it does not mention the
name of the author. The printer was a Dutchman,
Nicolaus Stopius, who lived in Italy and was an agent
for the Fugger house in Venice. The entire printed
text in the bottom right of the frame was redone for
the second edition. Under the title Hispaniae Brevis
Descriptio there is an addition, Ad Chorographiae Stu-
diosos N. . (i.e., Nicolaus Stopius) and a poem, Ad
Candidum Lectorem, signed by Stopius. On the low-
er edge of the frame there is a note on privilege dated
M.D.LVIII Mense Januarii. In the beautiful compass
rose in the bottom left corner, Pagano’s ‘Fete’ sign
can be seen. It is curious that there is no network of
straight lines on Pagano’s map, although the shape
of even the most delicate lines in the topography of
the land and waves of the sea are identical to Pale-
tin's. The only known example of this edition is in
the Sorbonne Library in Paris (Meurer, 1991). Itis a
woodcut, 940 mm x 900 mm on six sheets. There is
a reproduction in Schilder (1987).

Based on surface examinations, it is impossible to
tell whether Paletin’s original or Cock and Gemi-
nus’s copies were the sources for three later Italian
editions (Karrow, 1993):

Nova totius Hispaniae descriptio. Pyrrho Ligorio
Neap. avctore. Romae M.D.LVIIII, copperplate en-
graving, 394 mm x 526 mmy; Hispaniae descriptio.
Hispania que Iberia in vlterior€ diuidit acciteriorem
illa prouincias continet ... Romae. Vincentij Luchini
aereis formis ad Peregrinum M.D.LVIIII, copper-
plate engraving, 448 mm x 566 mm on two sheets;
Hispaniae descriptio. Hispania que Iberia in vlteri-
or€ diuidit acciteriorem illa prouincias continet ...
Dominicus Zenoi Venetus restituit Venetijs MDLX,
copperplate engraving, 443 mm x 555 mm.

The maps by Dominicus Zenoi, Hispaniae De-
scriptio and Paulo di Forlani Veronese, Al Molto
Mag.o et Ecc. Alessandro Serego... (Spagna), were
printed in Venice in 1560 as copies of Luchini’s
map. They are very similar to each other.

A map by Charles de I'Escluse, also published by
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i povijesti Spanjolske s mnogo karata, grafikona,
tablica, tekstova i slika. Publikacija pripada seriji
Compendios del Atlas Nacional de Espana, ima
620 stranica s oko 1200 grafickih priloga, od kojih
je vise od 800 karata (Atlas Nacional de Espafa,
2024).

ZAKLJUCAK

Vinko Paletin Korculanin istaknuta je osoba 16.
stolje¢a. Bio je dominikanac, teolog, povjesnicar,
pomorski teoreticar i putopisac, matematicar i kar-
tograf. U ovome je radu posebno obraden njegov
prinos kartografiji. U literaturi se spominju tri glo-
busa autorstvo kojih se pripisivalo Vinku Paletinu.
Za dva od njih, koji su nekada bili u samostanu na
Badiji, a sad su u knjiZnici samostana sv. Frane u
Zadru, Dadi¢ (2018.) je utvrdio da im autor nije
Vinko Paletin. O tre¢em nemamo nikakvih poda-
taka.

Medutim, Vinko Paletin autor je karte Spanjol-
ske iz 1551., koju je izradio na temelju prikuplje-
nih podataka i vlastitih mjerenja. Upravo zahva-
ljuju¢i takvom pristupu, ta je karta bila priznata u
njegovo doba te je posluzila kao izvornik mnogim
kasnijim inacicama. lako je, ¢ini se, izradio samo
jednu kartu, zbog njezina znacaja i utjecaja u povi-
jesti kartografije Paletina se ubraja medu znacajne
hrvatske kartografe.

Sukob interesa: Autor izjavljuje da nema suko-

ba interesa.

Ortelius as a wall map, and anonymously as part of
the Theatrum, was a revised version of an early map,
probably CocK’s edition of Paletin’s map. It diverges
more from Paletin’s original than other maps, but
the basic contours are still recognisable: Hispaniae
nova descriptio... Ex diligentia et peregrinatione Car-
oli Clusij. Ioannes 4 Deutecum Lucas & Deutecum
fecerunt. Ao. 1570, copper engraving, 824 mm x
1022 mm on six sheets.

In 2018, the Instituto Geografico Nacional in
Spain published Esparia en mapas, Una sintesis ge-
ogrifica, which is an essential work for studying the
cartography of Spain. It is an anthology of Spanish
geography and history with many maps, diagrams,
tables, texts and illustrations. It was published as
part of a series, Compendios del Atlas Nacional de
Espana, is 620 pages long, with about 1,200 illus-
trations, of which over 800 are maps. It is accessible
on the internet (Atlas Nacional de Espana, 2024).

CONCLUSION

Vinko Paletin of Korcula was a prominent per-
son in the 16th century, a Dominican, theolo-
gian, historian, maritime theoretician and trav-
elogue writer, mathematician and cartographer.
This paper has presented his contribution to
cartography. In the literature, three globes are at-
tributed to Paletin. For two of them, which were
once housed in the monastery on Badija and are
now in the library of the monastery of St. Francis
in Zadar, Dadié¢ (2018) established that their au-
thor was not Vinko Paletin. We found no data at
all on the third one.

However, Paletin was the author of a map of
Spain dated 1551, which he produced based on
gathered information and his own surveys. Thanks
to this approach, the map was widely acknowl-
edged at the time and served as a source for numer-
ous later versions. Although it seems he only ever
produced this one map, it was extremely signifi-
cant and influential in the history of cartography.
Therefore, Paletin is included among important
Croatian cartographers.

Conflict of interest: The author declares that
there is no conflict of interest.
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U sjecanje: Akademik Dragutin Feletar obiljezio vise od pola stolje¢a
razvoja suvremene hrvatske geografije

Akademik Dragutin Feletar

Istaknuti hrvatski geograf i publicist akademik Dra-
gutin Feletar, redoviti profesor u miru, preminuo je
21. lipnja 2023. u Op¢oj bolnici ,Dr. Tomislav Bar-
dek® u Koprivnici u osamdeset drugoj godini, a po-
sljednji ispracaj bio je u Donjoj Dubravi, u Medimur-
ju, gdje je pokopan uz svoje roditelje.

Ovaj redoviti ¢lan Hrvatske akademije znanosti
i umjetnosti, ,¢ovjek s Drave® kako je volio isticati
jer je ta rijeka obiljezila njegovo djetinjstvo, snazno je
pridonio razvoju ekonomske i regionalne geografije te
raznih aspekata historijske geografije, demogeografije
i geografije u cijelosti, kao i kulturne povijesti. Go-
lem ostvareni opus, sav nastao na klasi¢nom pisa¢em
stroju, ustrajno i ucinkovito te dosljedno odgovorno,
u skladu je s njegovom ulogom uvazenoga geografa,

povjesnicara, sveuciliSnog profesora, publicista, na-

kladnika, urednika, pjesnika i nadasve nadahnutog
prosvjetitelja.

Roden je u Velikom Otoku pokraj Legrada, 10. srpnja 1941., osnovnu $kolu polazio je u Donjoj Dubravi
i Kotoribi, a gimnaziju u Varazdinu. Zavrsio je studij geografije na PMF-u u Zagrebu 1965. kao jedan od
ponajboljih studenata. Krace je vrijeme radio u Cakoveu (1965. — 1972.) kao nastavnik, kulturni animator,
novinar u listu Medimurje, na Radio Cakovcu (koji je utemeljio 1967.) i KPD-u ,,Zrinski (ugasen 1972.).
Radio je u Tiskari ,,Zrinski“, a novinarski posao obavljao je u koprivni¢koj prehrambenoj industriji ,,Po-
dravka“ (1973. — 1983.) kao urednik u Glasu Podravine i Podravci. Utemeljitelj je nekoliko kulturnih udru-
ga (KUD ,Podravka“ i dr.) i Muzeja prehrane industrije ,Podravka®. Pokrenuo je 1975. Podravski zbornik
(te uskoro 1977. Biblioteku Podravskog zbornika), a prethodno mu je knjiga Podravina (1973.) priznata
kao magistarski rad na poslijediplomskom studiju PMF-a u Zagrebu. U okviru viSegodisnjih istrazivanja
poduzeca sjeverozapadne Hrvatske razvio je metodologiju industrijske geografije te je 1982. doktorsku
radnju Industrija u ekonomsko-geografskoj strukturi Podravine (mentor V. Rogi¢, objavljena 1984.) obranio
na Geografskom odsjeku PMF-a u Zagrebu na kojem se i zaposlio kao asistent 1983. (te godine preselio se
iz Donje Dubrave u Koprivnicu) i djelovao do umirovljenja 2006.

Na studijskim boravcima bio je u Ujedinjenom Kraljevstvu, Njemackoj, Poljskoj i Ceskoj. U zvanje
docenta izabran je 1984., a u zvanje izvanrednog profesora 1988. Vodio je kolegije Industrijska geogra-
fija i Uvod u geografiju, a predavao je Uvod u statistiku i Geografiju Afrike na dodiplomskom studiju te
na poslijediplomskom studiju kolegij Industrija u prostornom planiranju. U zvanje redovitoga profesora
unaprijeden je 1992, a u trajno zvanje izabran je 1999. te je nastavio voditi kolegije Industrijska geografija
i Uvod u geografiju na Geografskom odsjeku PMF-a u Zagrebu. Kao gost profesor predavao je na posli-
jediplomskim studijima u Eédzu (Poljska), Ostravi (Ceska) i na Ekonomskom fakultetu te na Fakultetu
politickih znanosti u Zagrebu, a boravio je i na fakultetima u Sarajevu, Mariboru, Budimpesti, Sarajevu,
Beogradu, Pe¢uhu, Miinchenu i Krakovu.

Bio je mentor je brojnih diplomskih i magistarskih radova te doktorskih disertacija u Hrvatskoj i inozem-
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stvu. Angazirao se u provodenju tzv. bolonjske reforme visokog skolstva u Republici Hrvatskoj, potaknuo
je nekoliko novih nastavnih predmeta iz geografije. Sudjelovao je na vise od stotinu znanstvenih skupova
(polovica u inozemstvu) te odrzao vise od dvjesto predavanja, radionica i seminara u zemlji i inozemstvu.

Pokrenuo je i uredivao Casopise Podravski zbornik (1975.), Muzejski viesnik (1978.), Scientia Podraviana
(1989.), stru¢no-popularni Casopis Hrvatski zemljopis (1994., od 2002. Meridijani) te znanstvene Casopise
Podravina (2002.) i Ekonomska i ekobistorija (2005.). Bio je glavni urednik Geografskoga glasnika (1985. —
1989.).

Obnasao je duznost tajnika (1984. — 1986.) i predsjednika (1986. — 1988.) Hrvatskoga geografskog
drustva (tada Savez geografskih drustava Hrvatske). U Koprivnici je utemeljio Geografsko drustvo (1984.),
Povijesno drustvo (1984.) i Ekolosko drustvo (1989.).

Godine 1993. osnovao je u Koprivnici nakladnicku ku¢u ,Dr. Feletar specijaliziranu za zemljopis i
povijest. U Zagrebu je 1994. pokrenuo popularno-struéni Casopis Hrvatski zemljopis koji je 1995. postao
zari$na aktivnost posebne istoimene tvrtke. Obje nakladnicke jezgre objedinio je 2001., tvrtku je preselio u
Samobor, od 2002. djeluje pod imenom ,Meridijani®, a ¢asopisu Hrvatski zemljopis takoder je promijenio
ime u Meridijani. Dragutin Feletar je kao autor i urednik stotina izdanja ponajprije te, ali i drugih naklad-
nickih kuca, dao nemjerljiv doprinos popularizaciji i $irenju svijesti o vaznosti hrvatskog prostora i njegova
ocuvanja. Obimni projekt izrade i objavljivanja udzbenika iz geografije (zemljopisa) za sve vrste skola za-
okruzen je 2003. od kada su pod njegovim uredni$tvom/autorstvom objavljivani udzbenici i priruénici iz
zemljopisa, dijelom i iz povijesti za sve razrede osnovnih i srednjih $kola u Hrvatskoj, a pojedini i u Bosni i
Hercegovini. U sklopu naklade ,Meridijani“ uredio je viSe od dvjesto brojeva popularnih ¢asopisa, vise od
pedeset udzbenika iz geografije za osnovne i srednje skole, te gotovo dvjesto knjiga iz podrudja geografije,
povijesti i srodnih struka. Ljubav za znanstveni i publicisticki rad prenio je na kéer Petru i sina Petra, ali
i na narastaje studenata te na mnoge kojima je svesrdno pomagao i pratio ih i koji su s njime suradivali u
znanstvenom radu i privatnom Zivotu. Svojom jednostavnos¢u, erudicijom i Zivotnom energijom privlacio
je mnogobrojne osobe, svih dobi i uzrasta. Razvio je $irinu u prenosenju znanja svojstvenu samo intelek-
tualcima Sirokih obzora. Poslije smrti, kolege, prijatelji, suradnici s obitelji odrzali su 22. rujna 2023. u
Koprivnici komemoraciju u njegovu cast.

Od 1991. do kraja Zivota kao jedan od obnovitelja, Dragutin Feletar bio je ¢lan Druzbe ,Bra¢a Hrvat-
skoga Zmaja“ (zmaj velikootocki) te utemeljitelj i prvi procelnik Zmajskog stola u Cakovcu (zasluzan za
podizanje spomenika 2001. na mjestu nekadasnje utvrde Novi Zrin koja je od 1661. do 1664. bila na
Muri, nedaleko od Donje Dubrave). Od 2006. do 2011. bio je veliki mestar Druzbe. Angazirao se na od-
bacivanju projekta za okoli$ stetne HE ,Durdevac®, a s Institutom za povijest umjetnosti iz Zagreba pokre-
nuo je projekt ,,Umjetnicka topografija Hrvatske® (na primjeru istrazivanja Koprivnice). Bio je i obnovitelj
Ogranka Matice hrvatske u Koprivnici. Godine 2019. izabran je za predsjednika Upravnog vije¢a Muzeja
Grada Koprivnice.

Obnasao je duznosti ¢lana izvr$snog vije¢a Opéine Koprivnica (1990. — 1993.), ¢lana poglavarstva (1997.
—1999., 2000. — 2001.) te predsjednika Gradskog vije¢a Grada Koprivnice (2001. — 2005.). Autor je vise
elaborata, stru¢nih studija za prostor Koprivnicko-krizevacke zupanije, inicijator izgradnje i uredenja zgra-
da visokih $kola u Koprivnici (studiji ekonomije i informatike), izdavackih projekata itd.

Dragutin Feletar nositelj je vise priznanja: dobio je Drzavno odlikovanje Red Danice hrvatske s likom
Rudera Boskoviéa (2002.), Drzavnu nagradu za popularizaciju znanosti (2003.), nagradu HAZU za znanost
Josip Juraj Strossmayer (2003.), Nagradu Federik Bartolali¢ Grisogono za znanost Hrvatskoga geografskog
dru$tva u Zadru (2006.) te u svojem kraju Nagradu za zivotno djelo Koprivnicko-krizevac¢ke Zzupanije
(2002.), Nagradu za zivotno djelo Grada Koprivnice (2005.), Medalju grada Koprivnice, godi$nje nagrade
gradova Koprivnice i Virovitice, a 2018. godine proglasen je poc¢asnim gradaninom Donje Dubrave u Me-
dimurskoj Zupaniji itd.

Bitno je unaprijedio kulturnu i znanstvenu sliku sjeverozapadne Hrvatske, posebno Podravine i Me-
dimurja te pridonio pobolj$anju kvalitete zivota u Koprivnici i Podravini. Uz to, znatno je utjecao na
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znanstvena i stru¢na kretanja u cijeloj Republici Hrvatskoj (npr. objavljivanje Povijesti Podravine, osnivanje
Zavoda HAZU u Koprivnici, uredni$tvo monografije Geografije Hrvatske, 2013., recenzije Cetiriju knjiga
Velike geografije Hrvatske, 2000. — 2023., uredenje Muzeja Zrinskih i Frankopana u Ozlju i sl.).

Autor je ili suautor gotovo devedeset znanstvenih, stru¢nih i popularnih knjiga, ¢etrdesetak osnovnoskol-
skih i srednjoskolskih udzbenika iz zemljopisa/geografije, metodickih priru¢nika te oko tristo znanstvenih
i stru¢nih ¢lanaka (od kojih je oko cetvrtinu objavio u inozemnoj periodici). Objavio je nekoliko zbirki
pjesama, knjigu putopisa i pjesnicko-knjizevnu mapu. Napisao je vise stotina ¢lanaka, osvrta, prikaza u
raznim novinama i ¢asopisima, uglavnom iz geografije, povijesti i kulture. Uredio je viSe od dvjesto knjiga
i napisao vise od sto cetrdeset predgovora izlozbenim katalozima, knjigama te mnogobrojne recenzije od
kojih se ve¢ina odnosi na radove iz industrijske geografije, regionalne geografije, demogeografije, zavicajne
geografsko-demografske te povijesne i povijesno-geografske problematike raznih dijelova SZ Hrvatske.

Gradedi uz ustrajan i svestran rad znanstvenu karijeru, bio je voditelj znanstvenog projekta Ministar-
stva znanosti obrazovanja i $porta Republike Hrvatske (Regionalno-geografska istrazivanja Hrvatske 1996.
—2002.) te dvaju medunarodnih projekata. U nekoliko mandata bio je predstojnik Zavoda za geografiju i
prostorno uredenje te Zavoda za regionalnu geografiju i metodiku te procelnik Geografskog odsjeka PMF-
a (1998. —1999.), a vodio je poslijediplomski studij iz geografije na PMF-u. Suradivao je s vise europskih
geografskih ustanova (Ljubljana, Géttingen, Miinchen itd.) i s posebnom UN-ovom ustanovom za indu-
strijski razvoj UNIDO u Becu.

Duznost prodekana PMF-a u Zagrebu obnasao je od 2002. do 2004., a dekana od 2004. do 2006.
Tada se istaknuo u doprinosu izgradnji kampusa PMF-a na Horvatovcu u Zagrebu. Potaknuo je osnivanje
poduzeéa CEPSS (bio potpredsjednik upravnog vije¢a), u visegodisnjoj suradnji PMF-a i vlade njemacke
pokrajine Saske. Godinama je suradivao u izdanjima HAZU i Leksikografskog zavoda ,,Miroslav Krleza“
posebno vezano za uredivanje sadrzaja o Koprivnici i Podravini; autor je vise biografskih ¢lanaka o hrvat-
skim geografima u Hrvatskom biografskom leksikonu.

Bio je ¢lan Znanstvenog savjeta za promet HAZU, ¢lan suradnik HAZU od 2006. do 2016. kada je,
gotovo trideset godina poslije smrti akademika J. Rogli¢a, postao prvi geograf redoviti ¢lan Akademije.
U HAZU je od 2018. prihvatio duznost glavnog urednika ¢asopisa Rad Razreda za dru$tvene znanosti
HAZU, a od 2020. i Zbornika za narodni zivot i obiaje. Vodenje Odsjeka za etnologiju preuzeo je 2019.,
22020. i Odsjeka za znanstvenoistrazivacki rad HAZU u Bjelovaru. Bio je predsjednik Nadzornog odbora
Drustva za hrvatsku ekonomsku povijest i ekohistoriju.

Odrzavao je stalne veze s Odjelom za geografiju i Hrvatskim geografskim drustvom Zadar. Podrzavao je
osnivanje studija zemljopisa/geografije u Zadru 1994. Odrzao je tri predavanja na HGD-u Zadar. Na Po-
slijediplomskom znanstvenom studiju Geografske osnove litoralizacije Hrvatske na Odsjeku za geografiju u
Zadru drzao je 2002. — 2005. (zajedno sa Zoranom Stiperskim) obvezatni predmet Industrijsko-geografske
osnove razvoja hrvatskoga priobalja. Na sedmoj redovitoj i petoj izbornoj skupstini HGD-a Zadar 9. svib-
nja 2000. uputio je, kao predstojnik Geografskog odsjeka PMF-a u Zagrebu i gost Skupstine, pozdravnu
rije¢. U sklopu desete redovite i sedme izborne skupstine HGD-a Zadar 5. ozujka 2003. bio je predstavlja¢
brojeva 7/117/2 (2002.) ¢asopisa Geoadria, a na redovitoj 12. skupstini HGD-a Zadar odrzanoj 8. ozujka
2006. primio je nagradu HGD-a Zadar Federik Bartolaci¢ Grisogono. Uredio je Geografiju Hrvatske D. Ma-
gasa, 2013., zajednicko ostvarenje Odjela za geografiju Sveucilista u Zadru i izdavacke kuée ,Meridijani®,
a bio je i jedan od recenzenata 1., 2., 3. i 7. knjige Velike geografije Hrvatske (ur. D. Magas, 2000. — 2023.)
Odjela za geografiju Sveudilista u Zadru u Skolske knjige, d.o.o.

Uz veliki objavljeni opus razlicitih djela, ostala je golema grada za knjige i ¢lanke koje je tek planirao
napisati. Vaznija djela koja je objavio samostalno su:

Iz povijesti Medimurja (1968.), Medimurski kalendar (1969.), Kajkavski kalendar (1970. — 1972.), Legrad
(1971.), Podravina (1973. i 1988.), Dnevne migracije u Koprivnicu (1977.), Suvremene strukturne promjene
u demografskoj slici opcine Koprivnica (1977.), Glazbeni zivot Koprivnice (1977.), Utjecaj industrije na urba-
nisticki razvoj Koprivnice (1979.), Urbanisticki razvoj Koprivnice (1979.), Koprivnicki &izmarski ceh (1979.),
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Woman as a Factor of Development (1980.), Utjecaj razvijenog agroindustrijskog kompleksa na transfer radne
snage iz poljoprivrednih u nepoljoprivredna zanimanja i lokalna migracijska kretanja u koprivnickoj opcini
(1980.), Sloga (1980.), Bilokalnik (1980.), Prilozi za povijest Podravke (1980.), Utjecaj industrije na promje-
ne u agrarnoj proizvodnji i raspored kooperanata — na primjeru ,, Podravke“ (1981.), Case Study on Agro-indu-
stry Podravka Koprivnica (1981.), Stanovnistvo Podravine 1981. godine (1981.), Dubhan u Podravini (1982.),
Der entwickelte Agroindustriekomplex als Faktor der Raumtransformation am Beispiel der ,, Podravka Kopriv-
nica (1982.), Einfluss der Industrie auf die Entwicklung einiger Zentralsiedlungen in der Podravina (1982.),
Industrija kao faktor promjena prostorne distribucije stanovnistva u Podravini (1983.), Kontinentalni turizam
na primjeru opcine Koprivnica (1983.), Dolazi vrijeme industrijskih muzeja (1983.), Einfluss eines industri-
ellen Nahrungsmittel-Grossbetriebes auf die Landwirtschaft in der Gemeinde Koprivnica in Kroatien (1983.),
Lokatisationquotient und Regionalfaktor als Hinweise der riumlischer Aufteilung und das Trends der Indu-
strieentwicklung in Kroatien (1983.), Industrija kao faktor razvoja privredno nedovolino razvijenih podrucja
SR Hrvatske (1984.), Neke karakteristike geografskog polozaja i razvoja stanovnistva Kriza i okolnih naselja
(1984.), Prekodravlje — osnovne osobine demografskog razvoja (1984.), Razvoj naseljenosti i stanovnistva hlebin-
ske Podravine (1984.), Hlebine (1984.), Lokacijski kvocijent i regionalni faktor kao pokazatelji prostorne distri-
bucije i trenda razvoja industrije u SR Hrvatskoj (1984.), O znanstveno-metodoloskim osnovama industrijske
geografije (s izborom jugoslavenske literature od 1970. do 1985. godine) (1985.), Petar Matkovic¢ (1830-1898)
(1985.), Hidroelektrane na Dravi w SRH i zastita covjekove okoline (1985.), Manche wirtschaftlich-geograp-
hischen Characteristiken der Drautalgemeinden in Kroatien (1985.), Jedno stoljece tiskarstva i izdavalastva u
Koprivnici (1985.), Hidroelektrane u Hrvatskoj i zastita covjekove okoline (1985.), Meduzavisni odnosi razvoja
industrije i agrarne proizvodnje na primjeru prehrambene i duhanske industrije i proizvodnje industrijskog bilja
u Hrvatskoj (1985.), Prinos poznavanju periodizacije i regionalizacije industrije Jugoslavije (1986.), Hinko
Hranilovié¢ (1860—1922) (1986.), Povijesni razvoj i suvremeno znalenje vadenja ugljena na podravskoj Bilogori
(1986.), Prinos metodologiji istrazivanja meduzavisnosti industrijalizacije i deruralizacije na primjeru opéina
SRH (1986.), Koprivnica — grad i spomenici (1986.), Milan Senoa (1869-1961) (1986.), Koprivnica (1986.,
1993.,1995., 1997.), Pred 40. obljetnicu Geografskog drustva Hrvatske (1986.), Artur Gavazzi (1861-1944)
(1987.), Stanje organiziranosti geografa u Jugoslaviji i neophodnost efikasnijeg strukovnog djelovanja (1987.),
Neke oznake prostornog rasporeda industrije u Budimpesti — s posebnim osvrtom na Csepel Sziger (1988.),
Promjene naseljenosti opcine Samobor kao posljedica razvoja i rasporeda industrije (1988.), Zaposlenost Zena
u industriji kao pokazatelj diferenciranog razvoja privrede u geografskom prostoru — na primjeru opcina u SR
Hruvatskoj (1989.), Arrangement of Land in the Municipality of Nasice (1989.), Procesi industrijalizacije kao
Jfaktor diferenciranog razvoja jugoslavenskog geografskog prostora (1989.), Ivo Rubi¢ (1897-1961) (1989.),
Geografske osnove funkcionalnih odnosa prehrambene industrije i poljoprivrede (Na primjeru ,Podravke® iz
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Koprivnice) (1989.), Izdvojenje ekonomske osnove urbanog rasta Zagreba i njegovog okruzenja — pod utjecajem
industrije (1989.), Gospodarstvo kao faktor razvoja gradova Hrvatske (1990.), Geografske osnove proucavanja
odnosa industrije i okolisa (1991.), Povijest Kuzminca (1992.), Juznoafricka Republika — povratak ,dijaman-
tnog gospodarskog diva“(1993.), Pregled razvoja geografije u Hrvatskoj uz 110. obljetnicu katedre za geografiju
u Zagrebu (1993.), Dramaticno raspadanije sovjetskog kolonijalnog carstva (1993.), Znanstveni skup ,, Hrvatska
— nova europska drzava“(1993.), Povijest Kunovca (1993.), Krizevci (1993.), Vukovar (1994.), Novi projekt
hidroelektrana na Dravi (1994.), Razvojna razdoblia industrije Zagreba (1994.), Neke znacajke usporedbe
broja stanovnika u Hrvatskoj 1948. i 1991. godine na bazi novoga teritorijalnog ustroja (1995.), Prelog —
izabrane teme (1995.), The development and structure of the Croatian economy (1996.), Gospodarske prilike
u Varagdinu u doba Metela Ozegovica (1996.), Virovitica — hrvatsko gospodarsko srediste (1996.), Geografska
osnovica, stanovnistvo i gospodarstvo Zupe Nustar (1996.), Prometno-geografske i demografske znacajke Donjeg
Vidovea (1996.), Nova mreza osnovnih Skola u Koprivnicko-krizevackoj Zupaniji — geografska i demografska
osnovica (1997.), Promjene u prostornoj slici naseljenosti ivaneckog kraja (1997.), Geografske, prometne i de-
mografske znacajke Ludbreske Podravine (1997.), Sjeverna hrvatska vrata, Monografija Koprivnica (1997.),
Koprivnica — izabrane teme (1997.), Viekoslav Klaic¢ kao geograf (1998.), Demografske znacajke opcine Molve
(1998.), Geografska osnovica i stanovnistvo, Gospodarstvo u prestrukturiranju u Monografija Nova Gradiska
(1998.), Geografski prinosi u djelu dr. Rudolfa Horvata (1998.), Povijest Torceca (2000.), Opéina i Zupa No-
vigrad Podravski (2001.), Promjene u prostornom rasporedu naseljenosti Koprivnicko-krizevacke Zupanije — s
osobitim osvrtom na razdoblje od 1991. do 2001. godine (2002.), Banica Katarina i sjevernobrvatski krug
Zrinskih (2003.), Geografija 4: udzbenik iz geografije za 4. razred gimnazije (2003.), Cehovi i bratovstine u
Podravini krajem srednjega i pocetkom novoga vijeka (2003.), Historijsko-geografsko znacenje pruga u sjevero-
zapadnoj Hrvatskoj (2003.), Novije gospodarske i politicko-upravne znalajke opéine Gornji Kneginec (2004.),
Polozaj, prirodno-geografske i demografske znacajke opcine Gornji Kneginec (2004.), Razvoj elektrifikacije u
Podravini (2005.), Razlike u razvijenosti regija u Hrvatskoj — s posebnim osvrtom na Koprivnicko-krizevacku
gupaniju (2005.), Procesi tranzicije kao faktor diferncijacije medu zemljama jugoistoine Europe i unutar Hr-
vatske (2005.), Opcina Donja Dubrava (2008.), Virovitica — tradicija i suvremenost (2008.).
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U suautorstvu je objavio velik broj radova medu kojima: Navik on Zivi ki zgine posteno (1971. i kasnije
pet izdanja, suautor T. Duri¢), Stari dvorci i gradovi sjeverozapadne Hrvatske (1971. i kasnije pet izdanja,
suautor T. Duri¢), Der entwickelte Agro-industriecomplex als Faktor der Raumtransformation am Beispiel
der SOUR ,, Podravka“ Koprivnica (1982.), suautor Z. Majdanci¢), Geografske osnove suvremenih promjena
zapadnog dijela otoka Korcule (1984., suautori 1. Crkvenci¢, A. Mali¢, M. Pocakal, J. Ridanovi¢), Szare
gradevine Istoéne Hrvatske (1984.), Prostorne posljedice izgradnje hidroenergetskih objekata na Dravi u hrvat-
skoj Podravini (1984., suautor A. Mali¢), Osnovna obiljezja razvoja geografije u Hrvatskoj (1985., suautor
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I. Crkvenci¢), 60. godisnjica prof- dr. Veljka Rogica (1985.), Die Transformation der Art der Nutzung des
Bodens als Folge der Industrialisation — auf dem Spiegel der Gemeinde Koprivnica (1985., suautor A. Mali¢),
Geografski aspekti drustveno-ekonomske transformacije Opcine Virovitica (1985., suautori S. Deri, 1. Crkven-
¢i¢, A. Mali¢, Z., Mikul¢i¢-Drakuli¢, M. Pocakal, J. Ridanovi¢, M. Sivacki), Geografske osnove razvojnih
procesa naselja Mundanije na otoku Rabu (1986., suautori I. Crkvenci¢, A. Mali¢, M. Pocakal, . Ridanovi¢),
Neka obiljezja suvremenih demografskih kretanja u opéini Virovitica (1986., suautor 1. Crkvenci¢), Geo-
grafske osnove suvremenih drustveno-ekonomskih promjena u Opcini Metkovic (1989., suautori 1. Crkvenci¢,
A. Mali¢, M. Pocakal, J. Ridanovi¢), Arrangement of Land in the Municipality of Nasice (1989., suautor
A. Mali¢), Razvojne faze i procesi disperzije industrije Zagreba (1990., suautor Z. Stiperski), Homogenost,
odnosno heterogenost industrije Hrvatske 1988. godine (1992., suautor Z. Stiperski), Meduzavisnost procesa
industrijalizacije i promjena u prostornom rasporedu i pokretljivosti stanovnistva uw Hrvatskom zagorju (1992.,
suautor Z. Stiperski), Gospodarska obiljezja Hrvatske (1993., suautor Z. Stiperski), Geographic aspects of
industry-tourism relation (towns of Umag and Buje as research models) (1994., suautori A. Mali¢, Z. Stiper-
ski), Die Umstrukturierung der Industrie Kroatiens in den neuen Bedingungen (1994., suautor Z. Stiperski),
The development and structure of the Croatian economy (1996., suautor Z. Stiperski), Koprivnicko-krizevacka
gupanija (1997., suautori D. Erneci¢, H. Petri¢), Procesi tranzicije kao faktor promjena broja i strukture
stanovnistva Zupanijskih sredista w Hrvatskoj (1997., suautor Z. Stiperski), Mjesto tehnologije u industriji
Hrvatske (1998. suautori Z. Stiperski, D. Kovacevi¢), Zemljopis 7: za I1I. razred gimnazije (1995., suautori
A. Mali¢, Z. Stiperski), Zemljopis 3 (1998., suautori A. Mali¢, Z. Stiperski), Braé: otok kontinent (1998.,
suautori V. Bakija, V. Borkovi¢, T. Duri¢, M. Fistri¢), Nova prometna situacija Hrvatske (1999., suautori Z.
Stiperski, D. Kovacevi¢), Geografija 3 (1999., 2007, suautor Z. Stiperski), Prirodno-geografske i demografske
znacajke Torceca (2000., suautor H. Petri¢), Geografija 4 (2000., suautori T. Jeli¢, D. Magas, V. Mili¢, Z.
Stiperski), Vikovar — vjekovni hrvatski grad na Dunavu (2000., suautori V. Horvat, ]. Juréevi¢, Z. Karag, 1.
Karaman, N. Majnari¢-Pandzi¢, R. Mari¢, E Potrebica, Z. Tomii¢, A. Wertheimer-Baleti¢), Zemljopis 2
(2001., suautori Z. Stiperski, V. Mili¢), Geografija 3 (2001., suautori A. Mali¢, Z. Stiperski), Bibliographia
Podraviana: izbor literature o Podravini (2001., suautor H. Petri¢), Die kroatisch-ungarische Grenze auf alten
Landkarten (2001., suautor M. Glamuzina), Novi Zrin — zrinska utvrda na Muri (2001., suautori H. Pe-
tri¢, P. Feletar), Stari gradovi, dvorci i crkve Slavonije, Baranje i zapadnog Srijema (2002., suautor T. Duri¢),
Prostorna distribucija zaposlenosti i nezaposlenosti kao pokazatelj diferenciranosti na prostoru Hrvatske (2002.,
suautor M. Glamuzina), Die Festung Novi Zrin in europaeischen Kontext (1661-1664) (2002., suautor H.
Petrié), Vode Cetine i njezina porjecja (2003., suautor N. Stambuk-Giljanovic), Komunalac — povijest komu-
nalnih sluzbi u Koprivnici (2003., suautor H. Petri¢), Geografija 1 (2003., suautor E. Cokonaj), Geografija 2
(2003., suautor E. Cokonaj), Geografija 1 (2003., suautori D. Perica, R. Vuk), Geografija 4 (2001., 2003.,
suautori R. Labazan, Z. Stiperski), Zemljopis 6: udzbenik za 6. razred osnovne skole (2003., suautori R. Ivan-
kovi¢, V. Mili¢, Z. Stiperski), Opéina i zupa Gornji Kneginec (2004., suautori H. Petri¢, T. Duri¢), Grad
Prelog (2004., suautori N. Wolf, P. Feletar), O Ludbreskoj Podravini sredinom 18. stoljeca (2004., suautor
H. Petri¢), Povijest i zemljopis Hrvatske: udzbenik za hrvatske skole u inozemstvu (2006., suautor H. Petri¢),
Vode Dalmacije (2006., suautor N. Stambuk—Giljanovié), Povijest i zemljopis Hrvatske: prirucnik za hrvat-
ske manginske Skole (2006., suautori D. Agici¢, A. Filipéi¢, T. Jeli¢, Z. Stiperski), Donja Dubrava — srediste
splavarstva na rijeci Dravi (2007., suautor H. Petri¢), Ljudi i selo Donja Dubrava na Dravi do sredine 20.
stoljeéa (2007., suautor H. Petric), Depopulacija i promjene u prostornom rasporedu stanovnistva na podruéju
Bjelovarsko-bilogorske Zupanije od 1857. do 2001. godine (2008., suautor P. Feletar), gopmn — Dubrovnik
zapadne Madarske (2008., suautor P. Feletar), Prirodna osnova kao cimbenik naseljenosti gornje hrvatske
Podravine (2008., suautor P. Feletar), Opcina Delekovec. Povijesno-zemljopisna monografija (2008., suautor
H. Petri¢), Promjene u prostornoj slici naseljenosti Varazdinske Zupanije 1857. — 2001. i centralitet Varazdi-
na (2009., suautor P. Feletar), Geografija 4 — udzbenik za Cetvrti razred ekonomske skole (2009., suautor P.
Feletar), Geografija 4 — udzbenik za cetvrti razred gimnazije (2010., suautor R. Vuk), Samobor i okolica u
doba realsocijalizma 1945. — 1990. (2011., suautori P. Feletar, D. Vojak), Samobor, zemljopisno-povijesna
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monaografija (2011., suautori N. Buzjak, I. Dujmovi¢, P. Feletar, 7. Holjevac, R. Ibrisevi¢, H. Petri¢, J.
Raguz, S. Razum, M. Sijerkovi¢ i dr.), Prinosi Mire Kolar gospodarskoj povijesti Podravine (2013., suautor P.
Feletar), Geografija 3 — udgbenik za treci razred gimnazije (2014., suautor Z. Siljkovi¢), Geografija 3, udzbe-
nik geografije za 111 razred ekonomskih skola (2014., suautor P. Feletar), Geografija 4 — udzbenik iz geografije
za Cetvrti razred ekonomske skole (2014., suautor P. Feletar), Opcina i Zupa Donja Dubrava (2014., suautor
H. Petri¢), Uloga Novog Zrina u obrani Legradske kapetanije (2014., suautor P. Feletar), Geografska osnova
promjena u teritorijalnom ustroju Hrvatske (2015., suautor P. Feletar), Stanovnistvo kao faktor razvoja Po-
dravine. Ljudski resursi Podravine u posttranzicijskoj etapi intenzivne depopulacije (2016., suautor P. Feletar),
Procesi dramaticne depopulacije gornje hrvatske Podravine (2018., suautor P. Feletar), Zrinski i Frankopani
100 godina od povratka u domovinu (2019., suautori H. Petri¢, N. Seti¢), O kopnenom i rijecnom prometu s
osvrtom na posjede Zrinskih i Frankopana (2019., suautori P. Feletar, H. Petri¢), Koprivnica-Krizevei County.
Photo-monograph | Koprivnicko-krizevacka Zupanija. Fotomonografija (2021. suautori P. Feletar, H. Petri¢),
Uz 40. broj casopisa Podravina (2002.- 2021.) (2021., suautori P. Feletar, H. Petri¢), Uwwrda Novi Zrin na
Muri — 360 godina od izgradnje (1661. — 2021.) (2021., suautori . Feletar, G. Hausner, L. Négyesi, ].
Padanyi, H. Petri¢), Zrinyi — Ujvdr a Mura mentén, a legijabb kutatdsok tiikrében (2022., suautori P. Feletar,
G. Hausner, L. Négyesi, J. Paddnyi, H. Petri¢).

Damir Magas
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KRONIKA
ODJELA ZA GEOGRAFIJU SVEUCILISTA U ZADRU
2022./2023.

ODVIJANJE NASTAVE U AKADEMSKOJ GODINI 2022./2023.

U dvadeset devetoj akademskoj godini ostvarivanja dvopredmetnoga studija geografije u kombinaciji s
drugim predmetom: povijest, sociologija, strani jezik, etnologija i antropologija, filozofija i dr., od osni-
vanja akademske godine 1994./1995. te u sedamnaestoj godini ostvarivanja jednopredmetnoga studija
primijenjene geografije od akademske godine 2005./2006. Odjel za geografiju Sveucilista u Zadru uspjesno
je proveo planirani program rada na preddiplomskoj i diplomskoj razini studija. Od akademske godine
2010./2011., u suradnji s Odjelom za povijest Sveucilista u Zadru, ostvaren je i poslijediplomski znanstveni
studij Jadran — poveznica medu kontinentima koji je uspjesno nastavljen u akademskoj godini 2022./2023.

Na Odjelu za geografiju zaposlena su dvadeset i dva stalna djelatnika u razlicitim znanstveno-nastavnim
zvanjima: pet redovitih profesora, devet izvanrednih profesora, tri docenta, dva poslijedoktoranda i tri
asistenta. Odjel je imao i tri vanjska suradnika u zvanjima izvanrednog profesora i naslovnog asistenta.
Procelnica Odjela za geografiju SveudiliSta u Zadru bila je izv. prof. dr. sc. Lena MiroSevi¢, a zamjenik
procelnice izv. prof. dr. sc. Ante Blace. Prof. dr. sc. Josip Farici¢ od 2015. godine prorektor je za strategiju
razvoja i izdavastvo Sveudili$ta u Zadru. Izv. prof. dr. sc. Lena Mirosevi¢ bila je ¢lanica Senata Sveucilista
u Zadru.

U uredu Odjela za geografiju djeluje tajnistvo Odjela za geografiju. Tajnica je Ana Azi¢-Poto¢njak, dipl.
turisti¢ki komunikolog.

Nastavni plan i program dodiplomskog i preddiplomskog studija ostvaren je prema sljede¢em rasporedu:

Broj sati tjedno | Znanstveno- | Nastavnici i suradnici

Predmet . . .
(ukupno) -nastavni stupanj u nastavi

A) PREDDIPLOMSKI STUDI]J
1. GODINA STUDIJA, 1. SEMESTAR — JEDNOPREDMETNI STUDIJ PRIMIJENJENE GEOGRAFIJE

Uvod u geografiju 3P+1V (60) izv. prof. dr. sc. A. Blaée
oy . red. prof. dr. sc. J. Farici¢
Matematicka geografija 241V (45) poslijedoktorand | dr. sc. T. Mareli¢
Osnove geologije 1. 3P+1V (60) red. prof. dr. sc. M. Suri¢
Hidrogeografija I. 2P+1V (45) red. prof. dr. sc. D. Perica
. . red. prof. dr. sc. J. Farici¢
Geoinformatika 1P+2V (45) poslijedoktorand | dr. sc. T. Mareli¢
e red. prof. dr. sc. V. Graovac Matassi
Uvod u znanstveno-istrazivacki rad 2P (30) doc. dr. se. T Mareli¢
Multimedijska geografija 1P+2V (45) doc. dr. sc. D. Radod

poslijedoktorand | dr. sc. E Domazetovic

1. GODINA STUDIJA, 2. SEMESTAR — JEDNOPREDMETNI STUDI] PRIMIJENJENE GEOGRAFIJE

Karogratia RS U | corind | dr e T M
Osnove geologije 11. 3P+1V (60) red. prof. dr. sc. M. Surié¢
Hidrogeografija II. 2P+1V (45) red. prof. dr. sc. D. Perica
Grafi¢ke metode u geografiji 3V (45) doc. dr. sc. B. Vukosav
Kvantitativne metode u geografiji I. 2P+2V (60) izv. prof. dr. sc. S. Siljeg
Biogeografija s ekologijom 2P+1V (45) izv. prof. dr. sc. K. Zganec
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Predmet Broj sati tjedno Znans'tveno- ' Nastavnici i sufadnici
(ukupno) -nastavni stupanj u nastavi
Uvod u ekonomsku geografiju 2P+1S (45) red. prof. dr. sc. Z. giljkovié
Terenska nastava 1. 30 sati red. prof. dr. sc. M. Suri¢
semestralno izv. prof. dr. sc. A. Blace
1. GODINA STUDIJA, 1. SEMESTAR — DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE
Uvod u geografiju 3P (45) izv. prof. dr. sc. A. Blace
Matematicka geogafij VD | hcomnd | dr s T Maeli
Osnove geologije 1. 3P+1V (60) red. prof. dr. sc. M. Surié
Hidrogeografija I. 2P (30) red. prof. dr. sc. D. Perica
Uvod u znanstveno-istrazivacki rad 2P (30) i)Z;,'slfi}::liktoran d ji SSCC'.\%GI\?::;Cié\AaWSi
1. GODINA STUDIJA, 2. SEMESTAR — DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE
Kartografija I. 2P (30) red. prof. dr. sc. J. Farici¢
Osnove geologije I1. 3P+1V (60) red. prof. dr. sc. M. Suri¢
Hidrogeografija II. 2P (30) red. prof. dr. sc. D. Perica
Graficke metode u geografiji 2V (30) doc. dr. sc. B. Vukosav
Kvantitativie metode u geografiji 1. 2P+2V (60) izv. prof. dr. sc. S. giljeg
Uvod u ekonomsku geografiju 2P (30) red. prof. dr. sc. Z. Siljkovié
Terenska nastava I. 30 sati f:\c} ;)r Zof'f' ji :z g/[];l;lec
2. GODINA STUDIJA, 3. SEMESTAR — JEDNOPREDMETNI STUDI] PRIMIJENJENE GEOGRAFIJE
Klimatologija 1 w1V (gs) | PR (. se. & Loncaric
Karografa . VD | orind | dr e T M
Demografija I 2P+1S+1V %zv. prof. dr.sc. V. Gvr.af)vac Matassi
(60) izv. prof. dr. sc. S. Siljeg
Geomorfologija I. 2P+1V (45) izv. prof. dr. sc. M. Mamut
Kvantitativne metode u geografiji I1. 2P+2V (60) izv. prof. dr. sc. A. Blaée
Regionalna geografija Australije, Oceanije i Antarkdke | 2P+1S (45) izv. prof. dr. sc. A. Cuka
Regionalna geografija Azije s Rusijom 2P+1S (45) doc. dr. sc. D. Rado$
Regionalna geografija Angloamerike 2P+1S (45) zids.tep;?f. 1(\1;[ SSCCZagflﬂJIl;Z‘gigeogr
Kulturalna geografija 2P+1S (45) izv. prof. dr. sc. L. Mirosevié
2. GODINA STUDIJA, 4. SEMESTAR — JEDNOPREDMETNI STUDIJ PRIMIJENJENE GEOGRAFIJE
Klimatologija II. 2P+1V (45) Z:cp rof. ji zz RD Iﬁ;ﬁi&;é
Demografija IL. 2P+1S+1V %zv. prof. dr.sc. V. Gvr'af)vac Matassi
(60) izv. prof. dr. sc. S. Siljeg
Geomorfologija II. 2P+1V (45) izv. prof. dr. sc. M. Mamut
Agrarna i ruralna geografija 2P+1V (45) red. prof. dr. sc. A. Cuka
Geografski informacijski sustavi L. 1P+2V (45) ldzgcp rof jﬁ :Z ? Siij; gazetovié
Industrijska geografija 2P+1S (45) red. prof. dr. sc. Z. Siljkovic’
Terenska nastava II. 40 sati fj\(/ippr 20;' ji zz 2 gllall 122

246




Kronika OpjeLa za GEOGRAFIJU SVEUCILISTA U ZADRU 2022./2023.

28/2 (2023) 245-263

Broj sati tjedno | Znanstveno- | Nastavnici i suradnici
Predmet . . .
(ukupno) -nastavni stupanj u nastavi
Regionalna geografija Afrike 2P+1S (45) izv. prof. dr. sc. R. Loncarié
e red. prof. dr. sc. J. Farici¢
Geografija religija 1P+2S (45) asistent M. S. Cagalj, mag, geogr

2. GODINA STUDIJA, 3. SEMESTAR - DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE

Klimatologija I. 2P (30) izv. prof. dr. sc. R. Lon¢ari¢
Karcografija II. 2P+1V (45) Ir)e()(isii?ergcf;ktorand FHON
Demografija I. 2P+1V (45) izv. prof. dr. sc. V. Graovac Matassi
Geomorfologija I. 2P (30) izv. prof. dr. sc. M. Mamut
ii%;jﬁ;f: geografija Australije, Oceanije i 2P (30) izv. prof. dr se. A Cuka
Regionalna geografija Azije s Rusijom 2P (30) doc. dr. sc. D. Rados
Kvantitativne metode u geografiji II. 2P+1V (45) izv. prof. dr. sc. A. Blaée
Regionalna geografija Angloamerike 2P (30) red. prof. dr. sc. Z. giljkovic’
Kulturalna geografija 2p izv. prof. dr. sc. L. Miroevi¢

2. GODINA STUDIJA, 4. SEMESTAR - DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE

Klimatologija II. 2P (30) izv. prof. dr. sc. R. Lond¢ari¢
Demografija I1. 2P+1V (45) izv. prof. dr. sc. V. Graovac Matassi
Geomorfologija I1. 2P (30) izv. prof. dr. sc. M. Mamut
Regionalna geografija Afrike 2P (30) izv. prof. dr. sc. R. Lon¢arié
Terenska nastava II. 40 sati f:j lfr LOEE ji Zz 2 glli 12:
Agrarna i ruralna geografija 2P (30) red. prof. dr. sc. A. Cuka
Geografski informacijski sustavi 1. 1P+2V (45) doc. dr. sc. D. Rados
Industrijska geografija 2P (30) red. prof. dr. sc. Z. Siljkovi¢
Geografija religija 1P+1S (30) zir gi)f’ i/r[ SSC (%a,gF;ll)r,lillZg geoer
3. GODINA STUDIJA, 5. SEMESTAR — JEDNOPREDMETNI STUDI] PRIMIJENJENE GEOGRAFIJE
Uvod u politicku geografiju 2P+1S (45) doc. dr. sc. B. Vukosav
Urbana geografija 1. 2P+1S (45) izv. prof. dr. sc. S. Siljeg
Regionalna geografija Hrvatske L. 2P+1S (45) doc. dr. sc. D. Rados
Regionalna geografija Latinske Amerike 2P+1S (45) red. prof. dr. sc. Z. Siljkovi¢
Regionalna geografija Europe 2P+1S (45) doc. dr. sc. B. Vukosav
Turistitka geografija 2P+1S (45) izv. prof. dr. sc. J. Brki¢-Vejmelka
Historijska geografija 2P+1S (45) izv. prof. dr. sc. L. MiroSevié¢
Hrvatsko iseljenistvo 2P+1S (45) izv. prof. dr. sc. A. Cuka
Pedogeografija 1P+2V (45) red. prof. dr. sc. D. Perica
Geografski informacijski sustavi II. 2P+2V (60) doc. dr. sc. I. Mari¢

3. GODINA STUDIJA, 6. SEMESTAR — JEDNOPREDMETNI STUDI] PRIMIJENJENE GEOGRAFIJE
Prometna geografija 2P+1S (45) izv. prof. dr. sc. A. Pejdo
Urbana geografija II. 2P+1S (45) izv. prof. dr. sc. L. Mirosevi¢
Pomorska geografija 2P+1S (45) z;lcp rof. jﬁ ZZ ,}; ;Azlsjﬁréié
Regionalna geografija Hrvatske II. 2P+1S (45) doc. dr. sc. B. Vukosav
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Broj sati tjedno | Znanstveno- | Nastavnici i suradnici
Predmet . . .
(ukupno) -nastavni stupanj u nastavi
N . . doc. dr. sc. B. Vukosav
Svjetski geopoliticki sustavi 2P+1S (45) izv. prof dr sc. A Blace
Geografija prirodnih prijetnji 2P+1S (45) red. prof. dr. sc. N. Londcar
Medicinska geografija 1P+2S (45) red. prof. dr. sc. N. Loncar
o izv. prof. dr. sc. A. Siljeg
Kartografija i vizualizacija 1P+2V (45) doc. dt se. E Do ovic
. doc. dr. sc. B. Vukosav
Terenska nastava III. 40 sati asistent M. S. Cagalj, mag. geogr:

3. GODINA STUDIJA, 5. SEMESTAR — DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE

Uvod u politicku geografiju 2P (30) doc. dr. sc. B. Vukosav
Urbana geografija 1. 2P (30) izv. prof. dr. sc. S. Siljeg
Regionalna geografija Hrvatske 1. 2P (30) doc. dr. sc. D. Rado$
Regionalna geografija Latinske Amerike 2P (30) red. prof. dr. sc. Z. Siljkovi¢
Regionalna geografija Europe 2P (30) doc. dr. sc. B. Vukosav
Turisticka geografija 2P (30) izv. prof. dr. sc. J. Brki¢-Vejmelka
Historijska geografija 2P (30) izv. prof. dr. sc. L. Mirosevié
Hrvatsko iseljenistvo 2P (30) izv. prof. dr. sc. A. Cuka

3. GODINA STUDIJA, 6. SEMESTAR - DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE

Prometna geografija 2P (30) izv. prof. dr. sc. A. Pejdo
Urbana geografija IL. 2P (30) izv. prof. dr. sc. L. MiroSevié
Regionalna geografija Hrvatske II. 2P (30) doc. dr. sc. B. Vukosav
Svjetski geopoliticki sustavi 2P (30) doc. dr. sc. B. Vukosav
Pomorska geografija 2P (30) izv. prof. dr. sc. R. Loncarié
Geografija prirodnih prijetnji 2P (30) red. prof. dr. sc. N. Loncar
Medicinska geografija 1P+2S (30) izv. prof. dr. sc. N. Loncar
Kartografija i vizualizacija 1P+2V (45) iiz(‘),c p rof. ji;}%jﬁlejmvié
Terenska nastava III. 40 sati :{s(;sct.ent lc\{/r[ ;.C‘Cl:éa\ljl,urlr(:;;eogr.
B) DIPLOMSKI STUDI]J
1. GODINA STUDIJA, 1. SEMESTAR — JEDNOPREDMETNI STUDIJ PRIMIJENJENE GEOGRAFIJE
Z[IOSC}i:llilr. anje prostornih podataka u 2P+2V (60) izv. prof. dr. sc. A. Siljeg
o Geografska analiza krajolika 1P+2V (45) izv. prof. dr. sc. A. Blade
g Geografski aspekti upravljanja obalnim izv. prof. dr. sc. V. Graovac Matassi
% podrudjima 2P+1S (45) doc. dr. sc. I. Mari¢
'g‘ Osnove oceanologije 2P+1V (45) red. prof. dr. sc. M. Suri¢
:g lr\;[;:loj(;le(z)%;z f;{il:}I.lstven0—1stralzlvalckog 2P (30) izv. prof. l(\{/r[aizss\lf Graovac
é Turisticki prostorni resursi Hrvatske 2P+1S (45) izv. prof. dr. sc. J. Brki¢-Vejmelka
Lg Metodika nastave geografije L. 2P+1V (45) izv. prof. dr. sc. A. Pejdo
§> Geockologija 2P+1V (45) izv. prof. dr. sc. M. Mamut
Geografija hrvatskih otoka 1P+2S (45) izv. prof. dr. sc. A. Cuka
S;;%re(;:ome tehnologije u upravljanju (14PS+) 1S+1V doc. dr. se. I Mari¢
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Broj sati tjedno | Znanstveno- | Nastavnici i suradnici
Predmet . . :
(ukupno) -nastavni stupanj u nastavi
Geografski aspekti upravljanja obalnim izv. prof. dr. sc. V. Graovac Matassi
. 2P+1S (45) .
podru¢jima doc. dr. sc. I. Mari¢
« Geografija hrvatskih otoka 1P+2S (45) izv. prof. dr. sc. A. Cuka
E\ . Geockologija 2P+1V ( 45) izv. prof. dr. sc. M. Mamut
é :i Osnove oceanologije 2P+1V (45) red. prof. dr. sc. M. Suri¢
38 - v
E _§ Metodologija znanstveno istrazivackog 2P (30) izv. prof. dr sc. V. Graovac Matassi
g 2. | rada u geografiji I.
é g Turisticki prostorni resursi Hrvatske 2P+1S (45) izv. prof. dr. sc. J. Brki¢-Vejmelka
L‘g :: Geografska analiza krajolika 1P+2V (45) izv. prof. dr. sc. A. Bla¢e
&b =
(58 Modeliranje prostornih podataka u GIS-ul. | 2P+2V (60) izv. prof. dr. sc. A. Siljeg
Metodika nastave geografije I. 2P+1V (45) izv. prof. dr. sc. A. Pejdo
Geonrostorne tehnologije u upravljanju | 1P+1S+1V doc. dr. se. I Mari¢
okolidem (45)
1. GODINA STUDIJA, 2. SEMESTAR — JEDNOPREDMETNI STUDIJ PRIMIJENJENE GEOGRAFIJE
Geografski aspel.m r.eglonahzacue i 2P41S (45) dc?c. dr. sc. I.. Marlc
| prostornog planiranja asistent S. Gveri¢, prof.
g Prostorne analize u GIS-u 2P+1S+2V (75) | izv. prof. dr. sc. A. Siljeg
% Daljinska istrazivanja 2P+2V (60) doc. dr. sc. I. Marié
L2 .. . Ve v
§ Metodologija z'r.lanstveno—lstrazwackog 25 (30) izv. prof. dr sV Graovac Matassi
= | rada u geografiji IL.
—é Geografija krsa 2P+1V (45) red. prof. dr. sc. D. Perica
2 Geografija Jadrana 2P+1S (45) izv. prof. dr. sc. R. Lon¢arié
L;:“;J Demografski prostorni resursi 2P+1V (45) izv. prof. dr. sc. V. Graovac Matassi
(58 Metodika nastave geografije I1. 2P+1V (45) izv. prof. dr. sc. A. Pejdo
. izv. prof. dr. sc. A. Siljeg
Terenska nastava 40 sati red. prof. dr. sc. D. Perica
Geografija Jadrana 2P+1S (45) izv. prof. dr. sc. R. Loncari¢
Geografski aspel.(tl rfaglonahzacqe i D415 (45) d(?c. dr. sc. I.. Marlc
= prostornog planiranja asistent S. Gveri¢, prof.
E‘\ - | Geografija krsa 2P+1V (45) red. prof. dr. sc. D. Perica
5 E - o
EiE Metodologija z'r-lanstveno-lstrazwackog 25 (30) izv. prof. dr sc. V. Graovac Matassi
z _g rada u geografiji I1.
—?é_‘ 8. | Daljinska istrazivanja 2P+2V (60) doc. dr. sc. I. Marié¢
< E
2 2 | Prostorne analize u GIS-u Ll izv. prof. dr. sc. A. Siljeg
5 = (75)
5o
%D Demografski prostorni resursi 2P+1V (45) izv. prof. dr. sc. V. Graovac Matassi
© Metodika nastave geografije I1. 2P+1V (45) izv. prof. dr. sc. A. Pejdo
. izv. prof. dr. sc. A. Siljeg
Terenska nastava 40 sati red. prof. dr. se. D. Perica
1. GODINA STUDIJA, 1. SEMESTAR - DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE
Metodika nastave geografije 1. 2P+1V (45) izv. prof. dr. sc. A. Pejdo
Metodo{ogl;a znanstveno-istrazivackog rada u 2P (30) izv. prof. dr se. V. Graovac Matassi
geografiji I.
Geocekologija 2P (30) izv. prof. dr. sc. M. Mamut
Geografski aspekti upravljanja obalnim podru¢jima | 2P (30) izv. prof. dr. sc. V. Graovac Matassi
Turisticki prostorni resursi Hrvatske 2P (30) izv. prof. dr. sc. J. Brki¢-Vejmelka
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Broj sati tjedno | Znanstveno- | Nastavnici i suradnici
Predmet . . .
(ukupno) -nastavni stupanj u nastavi
Geografija hrvatskih otoka 1P+1S (30) izv. prof. dr. sc. A. Cuka
Modeliranje prostornih podataka u GIS-u L. 1P+2V (45) izv. prof. dr. sc. A. Siljeg
Geografska analiza krajolika 1P+1V (30) izv. prof. dr. sc. A. Blade
Osnove oceanologije 2P+1V (45) red. prof. dr. sc. M. Surié¢

1. GODINA STUDIJA, 2. SEMESTAR - DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE

aktivnosti

Metodika nastave geografije I1. 2P+1V (45) izv. prof. dr. sc. A. Pejdo
MCtOdO!f)glja znanstveno-istrazivackog rada u 25 (30) izv. prof. dr sc. V Graovac Maassi
geografiji I1.
Geografija Jadrana 2P (30) izv. prof. dr. sc. R. Loncari¢
Geografski aspekti regionalizacije i prostornog doc. dr. sc. I. Mari¢
o 2P (30) . -
planiranja asistent S. Gveri¢, prof.
Geografija kria 2P (30) red. prof. dr. sc. D. Perica
Prostorne analize u GIS-u 1P+2V (45) izv. prof. dr. sc. A. Siljeg
Daljinska istrazivanja 1P+2V (45) doc. dr. sc. I. Mari¢
Demografski prostorni resursi 2P (30) izv. prof. dr. sc. V. Graovac Matassi
Terenska nastava 40 sati red. prof. dr. sc. D. Perica
2. GODINA STUDIJA, 3. SEMESTAR — JEDNOPREDMETNI STUDI] PRIMIJENJENE GEOGRAFIJE
Prlr(?f(vino—geografskl aspekti promjenau | 2P+1S+1V red. prof. dr. sc. N. Lonéar
okolisu (60)
Modeliranje prostornih podataka u izv. prof. dr. sc. A. Siljeg
g GIS-u II. 2P+2V (60) izv. prof. dr. sc. S. Siljeg
g Strué¢na praksa 3V (45) izv. prof. dr. sc. S. Siljeg
.
2 . S izv. prof. dr. sc. A. Blace
.§ Diplomski seminar 25 (30) izv. prof. dr. sc. S. Siljeg
3 Upravljanje prostorom i smanjenje .
g rizika od katastrofa 2P+2S (60) red. prof. dr. sc. N. Loncar
9
jé Primijenjena geoekologija 2P+1V (45) izv. prof. dr. sc. M. Mamut
go Metodika nastave geografije II1. 3V (45) izv. prof. dr. sc. A. Pejdo
Q . .. v
O] Ge(.)grafsl?e izvannastavne i izvanskolske 1P+2S (45) izv. prof. dr. sc. A. Pejdo
aktivnosti
Geografski pristup vrednovanju 1P42S (45) izv. prof. dr. sc. L. Miro$evi¢
kulturne bastine * poslijedoktorand | dr. sc. E Domazetovi¢
Primijenjena geockologija 2P+1V (45) izv. prof. dr. sc. M. Mamut
Geografski pristup vrednovanju 1P+2S (45) izv. prof. dr. sc. L. Mirosevi¢
kulturne bastine * poslijedoktorand | dr. sc. E. Domazetovi¢
<
:g Prirodno-geografski aspekti promjena u okolisu | 2P+1S+1V (60) | red. prof. dr. sc. N. Lonéar
—é E Modeliranje prostornih podataka u izv. prof. dr. sc. A. Siljeg
g §‘ GIS-u IL. 2042V (60) izv. prof. dr. sc. S. Siljeg
% '§ Stru¢na praksa 3V (45) izv. prof. dr. sc. S. Siljeg
a, &
! . L izv. prof. dr. sc. A. Blace
;% % Diplomski seminar 28 (30) izv. prof. dr. sc. S. Siljeg
s 3
s 2 . . .
%D L_]P.mvh anje prostorom I smanjenje 2P+2S (60) red. prof. dr. sc. N. Loncar
& rizika od katastrofa
Metodika nastave geografije III. 3V (45) izv. prof. dr. sc. A. Pejdo
Geografske izvannastavne i izvanskolske 1P+2S (45) izv. prof. dr. sc. A. Pejdo
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Broj sati tjedno | Znanstveno- | Nastavnici i suradnici
(ukupno) -nastavni stupanj u nastavi

2. GODINA STUDIJA, 4. SEMESTAR — JEDNOPREDMETNI STUDIJ PRIMIJENJENE GEOGRAFIJE

Predmet

Geogrz-lfsk(.) Diplomski rad 10V (150) Mentor
modeliranje prostora

Geografski aspekti

upravljanja Diplomski rad 10V (150) Mentor
obalnim podru¢jima

2. GODINA STUDIJA, 3. SEMESTAR - DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE

Metodika nastave geografije I1I. 3V (45) izv. prof. dr. sc. A. Pejdo
Geografske izvannastavne i izvanskolske aktivnosti | 1P+2S (45) izv. prof. dr. sc. A. Pejdo

. Lo izv. prof. dr. sc. A. Blade
Diplomski seminar 25 (30) izv. prof. dr. sc. S. Siljeg
Prirodno-geografski aspekti promjena u okolisu 2P (30) red. prof. dr. sc. N. Loncar
Upravljanje prostorom i smanjenje rizika od 2P (30) red. prof. dr. se. N. Lonéar
katastrofa
Primijenjena geoekologija 2P (30) izv. prof. dr. sc. M. Mamut

izv. prof. dr. sc. L. Mirosevi¢

Geografski pristup vrednovanju kulturne bastine | 1P+1S (30) poslijedokeorand | dr.sc. E Domazetovié

izv. prof. dr. sc. A. Siljeg

Modeliranje prostornih podataka u GIS-u II. 1P+2V (30) izy. prof. dr. sc. S. Silicg

2. GODINA STUDIJA, 4. SEMESTAR - DVOPREDMETNI NASTAVNICKI STUDI] GEOGRAFIJE
Diplomski rad | 5V (75) | | Mentor

TERENSKA NASTAVA

Prva godina prijediplomskog studija geografije

Terenska nastava za studente prve godine preddiplomskoga jednopredmetnog i dvopredmetnog studija
geografije provedena je u tri jednodnevna dijela u oZujku, travnju i svibnju 2023. Voditelji terenske nastave
bili su prof. dr. sc. Masa Suri¢ (tre¢i dan) i izv. prof. dr. sc. Ante Blace (prvi i drugi dan), a suvoditelji izv.
prof. dr. sc. Robert Loncari¢ (tre¢i dan) i doc. dr. sc. Tome Mareli¢ (prvi i drugi dan).

Terenska nastava prvog dana, 30. ozujka 2023., odrzana je na podru¢ju Splita i Sibenika. Na putu auto-
cestom iz Zadra prema Splitu, na odmoristu Krka, studentima su ukratko objasnjene prirodnogeografske
znacajke Sjevernodalmatinske krske zaravni i rijeke Krke te suvremeni gospodarski razvoj Skradina. U
Splitu je organiziran posjet Hrvatskom hidrografskom institutu, ustanovi koja, medu ostalim, prikuplja,
obraduje i vizualizira prostorne podatke relevantne za pomorsku kartografiju. U organizaciji djelatnika
instituta studenti su se upoznali s radom Hidrografskog, Oceanografskog i Kartografskog odjela, razgledali
muzejski postav instituta i dobili uvid u povijesni razvitak hidrografije i pomorske kartografije. Studenti su
potom razgledali povijesnu jezgru Splita, a odrzana su im predavanja o suvremenom razvoju toga najveéeg
urbanog sredi$ta na hrvatskoj obali. Putovanje u Sibenik nastavljeno je autocestom Al te su studenti do-
bili informacije o turistickom razvoju Sibenskog kraja. Posje¢ena je $ibenska tvrdava Barone, izgradena u
vrijeme Kandijskog rata (1645. — 1669.), te je uz stru¢no vodstvo objasnjen historijsko-geografski razvoj
Kresimirova grada. Dolaskom u Zadar u vecernjim satima terenska nastava prvog dana je zavr$ena.

Drugi dio terenske nastave odrzan je na otoku Ugljanu 28. travnja 2023. Nakon dolaska katamaranom
u Preko studenti su na profilu od Preka do utvrde svetog Mihovila upoznali prirodnogeografska obiljezja
i drustveno-gospodarske znacajke razvoja otoka Ugljana. Odrzana su izlaganja o geomorfoloskim znacaj-
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kama i procesima, klimatskim i vegetacijskim obiljezjima, specificnostima oto¢ne hidrografije i o razlici-
tim oblicima vrednovanja prirodnih resursa. Posebno su razmotreni elementi oto¢noga krajolika i njegove
promjene kao posljedica prirodnih i antropogenih procesa. U krajoliku su studenti uoili brojne otiske
depopulacije, deagrarizacije i istodobne tercijarizacije, to jest razvitka usluznih djelatnosti koncentriranih
uz uski obalni rub.

Tre¢i dio terenske nastave odrzan je 10. svibnja 2023. na otoku Pagu. Prvo zaustavljanje na putu bilo je
na Paskom mostu. Studentima su izloZene osnovne geoloske i geomorfoloske znacajke $irega sjevernodal-
matinskog podrudja, odnosno evolucija okolisa od formiranja Jadranske karbonatne platforme do danas-
njih dana. Studenti su upoznati i s osnovnim klimatskim obiljezjima Paga s posebnim naglaskom na buru,
njezin nastanak i utjecaj na prirodna i drustveno-gospodarska obiljezja Paga. Studentima su predstavljene i
osnovne geografske znacajke otoka Paga, posebice vaznost zemljopisnog polozaja Paga u Sirem geopromet-
nom kontekstu uz istaknutu funkciju prometnog povezivanja sjevera i juga Hrvatske u Domovinskom ratu.

Na putu prema Velom blatu studenti su upuéivani na razlicitost krajolika uvjetovanu izmjenom geolos-
kih jedinica razli¢itih petroloskih i hidrogeoloskih svojstava, posebice vapnenackih i flisnih zona koje su
vrlo vazne u gospodarskoj valorizaciji otoka jer su vapnenacke zone tradicionalno bile iskoristavane za uzgoj
ovaca. U flisnim zonama uzgajala se razlicita poljoprivredna kultura, a morem potopljena flisna zona jugoi-
sto¢no od naselja Pag koristi se do danas$njih dana za proizvodnju soli (evaporacijski bazeni). Studentima je
ponovno istaknuta vaznost vjetra za Pag, ovoga puta kroz pri¢u o vjetroelektrani Ravne 1, prvoj takve vrste
u Republici Hrvatskoj. Na prijelaznoj zoni izmedu starijih rudistnih i mladih foraminiferskih vapnenaca
studenti su trazili fosile rudista i foraminifera.

Uz stru¢no vodstvo djelatnika Javne ustanove za upravljanje zasti¢enim dijelovima prirode na podrudju
Zadarske zupanije — Natura Jadera — studenti su upoznati s vazno$¢u Velog blata kao ornitoloskog rezervata
s desetcima vrsta ptica, sve vaznijeg i u turisti¢koj ponudi otoka kroz promatranje ptica (tzv. birdwatching)
u ¢emu su se okusali i studenti.

Od Velog blata nastavljena je voznja prema naselju Pag, uz Novalju sredi$njem naselju ¢itavog otoka.
U gradu Pagu odrzano je krade predavanje o promjenama polozaja i funkcija glavnog naselja na otoku od
anti¢ke Cisse, preko starog Paga do novog naselja koje je planski izgradeno polovicom 15. stolje¢a. U Mu-
zeju soli voditelj Mate Donadi¢ iscrpno je prezentirao tradicionalni nacin proizvodnje soli. Uz naglasak na
vaznost soli za ljudski organizam govorio je o vaznosti solarstva za pasko gospodarstvo i svakodnevni Zivot
uopce. Obilazak otoka nastavljen je prema Novalji, primjeru intenzivne turisticke valorizacije priobalja,
te Lunu i poznatim tisu¢ljetnim lunskim maslinicima gdje je odrzano predavanje o naseljavanju sjevernog
dijela otoka kao i vjekovnoj administrativnoj podvojenosti otoka jer je sjeverni dio oko Luna naseljen
stanovni$tvom sa susjednog Raba bio i pod rapskom upravom. Ta dvojnost administrativne podjele otoka
opstala je do danasnjih dana kroz ustroj zupanija jer se sjeverozapadni dio otoka nalazi u Licko-senjskoj, a
jugoisto¢ni u Zadarskoj zupaniji. Povratak u Zadar uslijedio je u ranim vecernjim satima.

Uz obaveznu terensku nastavu, studenti prve i druge godine prijediplomskog te prve godine diplomskog
studija bili su u prigodi 31. ozujka 2023. posjetiti $pilju Modri¢, geomorfoloski spomenik prirode kraj
Rovanjske u kojem se dva desetlje¢a provode znanstvena istrazivanja. Uz terensku demonstraciju egzo- i
endokrskih procesa obradenih na nastavi, studenti su upoznati s razli¢itim terenskim istrazivanjima veza-
nim za procese okr$avanja (prof. dr. sc. Perica), mikroklimatske $piljske uvjete s naglaskom na dinamiku
plinova CO, i radona (prof. dr. sc. Lon¢ari¢), te paleoklimatska istrazivanja koja se provode na sigama (prof.
dr. sc. Suri¢).

Druga godina prijediplomskog studija geografije

Terenska nastava odrzana je od 2. do 4. svibnja 2023, a na nastavi su sudjelovala dvadeset dva studenta
pod vodstvom prof. dr. sc. Anice Cuke i suvoditeljstvom izv. prof. dr. sc. Ante Blace. Nastava se odrzavala
na prostoru Sjeverne Hrvatske, tj. Hrvatskog zagorja, Medimurja i Gornje Podravine. Studenti su vodili
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dnevnik terenske nastave koji su potkraj svakog dana morali predati nastavnicima. Uz to, svaki je student
pripremio zasebni seminarski rad s temama koje pokrivaju razli¢ite aspekte geografije prostora koji su po-
sjetili. Teme su izloZene ili u autobusu tijekom voznje ili na mjestima koja su obilazili.

U jutarnjim satima 2. svibnja pocela je terenska nastava voznjom prema Hrvatskom zagorju. Na putu
su nastavnici govorili o prirodno-geografskim znacajkama i drustveno-geografskim ¢imbenicima razvoja
prostora kojim se putovalo. Studenti su izlagali svoje seminarske radove koji su se u prvom dijelu trase
bavili klimatsko-vegetacijskim obiljezjima Gorske Hrvatske, krskim poljima lickog prostora i suvremenim
obiljezjima prometnog povezivanja kontinentalnog i priobalnog prostora Hrvatske. Prva postaja bila je
Krapina gdje je uz stru¢no vodstvo posje¢en Muzej krapinskih neandertalaca. U popodnevnim satima kre-
nulo se u obilazak dvorca Trakos¢ana, primjera dobro o¢uvane materijalne kulturne bastine toga prostora.
Kroz seminare, ali i uz dodatna obrazloZenja nastavnika, studenti su doznali vise o prirodnim znacajkama
Hrvatskog zagorja, materijalnoj kulturnoj bastini s naglaskom na dvorce i utvrde te nematerijalnoj kul-
turnoj bastini Sjeverne Hrvatske. Posljednja tema toga dana bavila se posebnostima kajkavskih govora, jo$
jednog nematerijalnog kulturnog dobra. Nastava toga dana zavriena je kasno popodne u Cakovcu gdje je
bio organiziran smjestaj u hotelu u sredistu grada.

Drugi dan, 3. svibnja 2023., krenulo se prema Sv. Martinu na Muri, naselju smje$tenom na krajnjem sje-
veru Hrvatske. Ondje je posje¢eno obiteljsko poljoprivredno gospodarstvo (OPG) Hazi¢. Gospoda Hazi¢
govorila je o vrstama i tehnikama proizvodnje i prerade hrane na njihovu OPG-u, o problemima (prirod-
nim i drustvenim; poput smrzavanja, tuce i nedostatka radne snage) s kojima se bore vlasnici toga gospo-
darstva, ali i ostali nositelji OPG-ova medimurskog kraja. Oni se na svojem OPG-u bave uzgojem vinove
loze i jabuka. Od grozda proizvode prvoklasna vina, a od jabuka jabu¢ni ocat, sokove i susene jabuke. Sve
preraduju u svojim pogonima i podrumu koje su studenti razgledali, a gospoda Hazi¢ ih je upoznala sa
svim fazama procesa prerade. Govorila je o plasmanu proizvoda na trziste, Sirenju djelovanja OPG-a na
turisticku djelatnost (jer je na njihovu posjedu i jedan kamp) te koristenju obnovljivih izvora energije, to
jest ugradnji solarnih panela ¢ime u potpunosti pokrivaju potrebe za energijom u proizvodnom procesu.
Put je nastavljen prema rijeci Muri. Polaznici nastave skelom su presli na lijevu obalu rijeke. Izlaganjima su
pokrivene teme poput hidrogeografskih znacajki Sjeverne Hrvatske s naglaskom na rijeke Muru i Dravu,
prometna obiljezja Medimurja, obiljezja suvremene poljoprivrede i povezanost s razvojem preradivacke
industrije i razvoj turizma. Na povratku u juzno Medimurje raspravljalo se o demografskim temama i obi-
ljezjima romske nacionalne manjine, najzastupljenije upravo u najsjevernijoj hrvatskoj Zupaniji. U popod-
nevnim satima u Varazdinu studenti su se upoznali s povijesno-kulturnom bastinom toga grada. Posebno
se to odnosi na varazdinsko groblje koje ima izrazitu hortikulturnu vrijednost i zasti¢eno je kao spomenik
parkovne arhitekture, poznatu varazdinsku tvrdavu i barokno sredite grada. Kasno popodne uslijedio je
povratak u Cakovec.

Posljednjeg dana terenske nastave posjeéen je TechPark u Varazdinu, tehnoloski inovacijski centar o ¢ijem
je radu govorio zaposlenik udruge Makerspace Varazdin. Upoznao je sudionike terenske nastave s razvojem
tehnoloskog parka i njegovom ulogom u razvoju malih startup tvrtki, posebno onima koje se bave inova-
cijama. Govorio je o problemima s kojima se suocavaju u svojem razvoju te o nadinu suradnje s visokoo-
brazovnim ustanovama u okolici. Uslijedio je put prema Koprivnickoj i Durdevackoj Podravini. Tijekom
voznje prema Koprivnici studenti su izlagali o demografskim znacajkama koprivnicko-krizevackog kraja,
razvoju i suvremenim obiljezjima industrije, o ¢imbenicima razvoja poljoprivrede, Sumarstvu i lovstvu te
eksploataciji nafte u Dravskoj potolini. U Koprivnici se sudionicima nastave pridruzio ravnatelj kopriv-
nicke gimnazije ,,Fran Galovi¢“ Vjekoslav Roboti¢, ujedno profesor geografije i povijesti. Na putu prema
Durdevcu govorio je o urbanom, demografskom i gospodarskom razvoju Koprivnice i koprivni¢koga kraja
te o povijesnom razvoju Durdevca, kulturnim manifestacijama te nastanku i eksploataciji Durdevackih
pijesaka. U Durdevcu je posje¢en novi interaktivni Posjetiteljski centar Purdevacki pijesci te obidena staza
koja vodi do pjes¢anih nanosa u blizini stare durdevacke utvrde. Povratak u Zadar uslijedio je u vecernjim

satima.
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Treca godina prijediplomskog studija geografije

Od 2. do 4. svibnja 2023. odrzana je terenska nastava za studente 3. godine prijediplomskoga studija ge-
ografije na Odjelu za geografiju Sveucilista u Zadru. Voditelji nastave bili su doc. dr. sc. Branimir Vukosav
i Mislav Stjepan Cagalj, mag. geogr. Tijekom nastave studenti su posjetili i upoznali lokalitete na podruéju
istarskog poluotoka.

Prvoga dana terenske nastave polaznici nastave posjetili su Majerovo vrilo, jedan od izvora rijeke Gac-
ke u Lici. Ondje je posjecen i jedan od jos$ uvijek djelatnih tradicionalnih mlinova koji za ovu djelatnost
koriste snagu toka rijeke. Putovanje je nastavljeno autocestom kroz Liku, Ogulinsko-plasé¢ansku udolinu i
Gorski kotar te obilaznicom oko najveée hrvatske luke Rijeke prema Istri, uz izlaganja voditelja nastave o
prirodno-geografskim i sociogeografskim osobitostima i zna¢ajkama regija kroz koje se putovalo. Nakon
prolaska tunela Ucke sljedeca etapa prvoga dana terenske nastave bio je posjet poznatoj Aleji glagoljasa,
spomenickom kompleksu na cesti Ro¢ — Hum koju su studenti s voditeljima obisli pjesice, zaustavljajudi
se u Humu. Uslijedio je nastavak putovanja prema Porecu, odredisnoj lokaciji s hotelskim smjestajem za
voditelje i studente.

Drugi dan terenske nastave zapoceo je posjetom Javnoj ustanovi Kamenjak koja obuhvaca zasti¢eno po-
drugje istoimenoga rta na krajnjem juznom dijelu istarskoga poluotoka. Ondje su, uz izlaganja voditelja o
navedenom prostoru, studenti obisli 1,5 km dugu pouc¢no-tematsku stazu ,,Putovima dinosaura® uz koju
su, uz skulpture dinosaura u prirodnoj veli¢ini, izlozene i informativne ploce s podacima o flori i fauni u
doba krede. Staza zavr$ava na rtu Grakalovac gdje su u stijenama uz more vidljivi i fosili, otisci stopala di-
nosaura. Polaznici nastave posjetili su i farmu boskarina o kojima se brine lokalno obiteljsko poljoprivredno
gospodarstvo Mezuli¢. Ovo je svojevrsna turisticka atrakcija koja uz ocuvanje tradicionalnih elemenata
poljoprivrede u Istri, predstavlja ovu autohtonu hrvatsku pasminu goveda domadim i inozemnim posjetite-
ljima. Uslijedio je posjet Puli gdje su se studenti upoznali s povijes¢u i geografskim osobitostima najvecega
urbanog naselja u Istri, s posebnim naglaskom na njegovu rimsku bastinu. U poslijepodnevnim satima
povratak u Pore¢ ispunjen je zaustavljanjem na vidikoveu uz Limski zaljev te kratkim izlaganjem voditelja
terenske nastave o genezi i geografskim osobitostima ovoga specifi¢tnoga geomorfoloskog fenomena koji se
tijekom geoloske proslosti oblikovao kao rijas nekadasnje povrsinske rijeke, a dana$nje ponornice Pazincice.

Na pocetku trecega dana terenske nastave sudionici nastave obisli su Pore¢ uz stru¢no vodstvo te su
se studenti upoznali s povijesnim i geografskim znacajkama ovoga grada na zapadnoj obali Istre. Uslijedila
je vozinja prema Pazinu, sjediStu Istarske Zupanije, uz posjet Pazinskoj jami uz stru¢no izlaganje o genezi i
obiljezjima ovoga krskog fenomena te pazinskom Kastelu, najvecoj i najbolje ocuvanoj srednjovjekovnoj
utvrdi u Istri i tamos$njem Muzeju grada Pazina i Etnografskom muzeju Istre. Nakon rucka u tradicional-
nom okruzenju obiteljskoga gospodarstva u obliznjem zaseoku Bani, uslijedio je povratak prema Zadru

gdje je dolaskom u vecernjim satima terenska nastava i sluzbeno zavrena.

Prva godina diplomskog studija geografije — modul Geografsko modeliranje prostora

Terenska nastava studenata 1. godine diplomskoga jednopredmetnog sveucilisnog studija primijenjene
geografije provedena je u Biogradu na Moru 4. i 5. svibnja 2023. Nastava je podijeljena u tri faze: 1. priku-
pljanje orijentacijskih i kontrolnih tocaka, 2. snimanje odabranih mikroploha bespilotnim letjelicama i 3.
samostalno rukovanje studenata bespilotnom letjelicom.

Voditelj terenske nastave bio je izv. prof. dr. sc. Ante Siljeg, a suvoditelj doc. dr. sc. Ivan Mari¢. Na te-
renu su sudjelovali doc. dr. sc. Fran Domazetovi¢ i Lovre Panda, mag. geogr., koji su rukovali opremom.
Od geoprostornih tehnologija koristena je sljede¢a oprema: bespilotna letjelica Phantom 4 Pro V2, GNSS
Trimble R12i, bespilotne letjelice Matrice 300 RTK s kamerom P1 i Matrice 210 RTK V2 s kamerom
Zenmuse X7 16 mm.
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SLIKA 1. Oznacavanje i prikupljanje orijentacijskib i kontrolnib tocaka

Prva faza terenske nastave, 4. svibnja 2023., obuhvatila je prikupljanje orijentacijskih i kontrolnih to¢aka
za orijentaciju i ispitivanje to¢nosti rekonstruiranoga aerofotogrametrijskog modela (SI. 1.).

Orijentacijske tocke sluze za poboljsanje apsolutne to¢nosti rekonstruiranoga fotogrametrijskog modela.
Za razliku od orijentacijskih tocaka koje se koriste za smjestaj modela u specifiéni globalni koordinatni
sustav, kontrolne tocke sluze za provjeru to¢nosti izradenog modela, pri ¢emu se provjerava odstupanje
izmedu referentnih koordinata te procijenjenih vrijednosti koordinata na rekonstruiranom modelu.

Prije prikupljanja orijentacijskih i kontrolnih toc¢aka real-time kinematic (RTK) GNSS-om studenti su
oznacili optimalan raspored to¢aka na digitalnoj ortofoto snimci Drzavne geodetske uprave (DGU). Pri-
kupljanje orijentacijskih i kontrolnih to¢aka provedeno je primjenom Trimble R12i GNSS-a, pri ¢emu su
prikupljene precizne XYZ koordinate na 27 lokacija, rasporedenih po podruéju istrazivanja. Studentima
je prije primjene GNSS-a objasnjen princip rada GNSS sustava sa svim sastavnicama te vaznost primjene
orijentacijskih i kontrolnih to¢aka u fotogrametrijskom procesu. Svaki student je nakon demonstracije rada
GNSS-a samostalno prikupio odreden broj orijentacijskih i kontrolnih tocaka.

Nadalje, prikupljeno je i 365 tocaka na razli¢itim klasama zemljisnog pokrova (asfalt, masline, Suma,
travnjak i zemlja) kako bi se mogao ispitati njihov utjecaj na to¢nost modela zemljisnog pokrova (LU/LC)
koji su studenti za prostor Biograda na Moru generirali na kolegiju Daljinskih istraZivanja.

Druga faza terenskog istrazivanja, 5. svibnja 2023., obuhvatila je snimanje odabranih ploha primjenom
bespilotnih letjelica (Matrice 300 RTK i Matrice 210 RTK V2). Studenti su teorijski i prakti¢no upoznati
s radom bespilotnih letjelica te pravilima odredivanja postavki snimanja i planiranja misija. Studenti su
snimili nekoliko odabranih ploha. Svaki student je na pojedinoj plohi isplanirao misiju, postavio parame-
tre leta te uspjesno izvrsio snimanje. Povratkom u udionicu prikupljeni podaci (fotografije) obradeni su u
programu Agisoft Metashape u sklopu kolegija Daljinska istrazivanja. Izrada optimalnog plana snimanja.
ukljucivala je odabir vrsta misija s obzirom na morfologiju terena, objekt istrazivanja i distribuciju orijenta-
cijskih to¢aka prikupljenih dan prije. Odabrane testne plohe snimljene su s dvije vrste misije a) double grid
(Phantom 4 Pro V2) i kosom (oblique) misijom (Matrice 300 RTK) s prednjim i bo¢nim preklapanjem
80 %.
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Studenti su imali priliku upravljati bespilotnom letjelicom Phantom 4 Pro i Matricom 210 RTK V2
¢ime su stekli vrijedno iskustvo rukovanja geoprostornim tehnologijama $to ¢e im pomodéi u razumijevanju
procesa prikupljanja podataka vrlo visoke kvalitete.

Prostor snimanja podijeljen je u Sest misija. Nakon izvodenja jedne misije, UAV bi se vratio na tocku
ishodista (engl. home point). Set baterija bio bi mu na razini od oko 30 %. Potom bi mu se istroseni set
baterija stavio puniti, a novi set postavio u UAV (SI. 2.).

SLIKA 2. Proces zamjene baterija i podizanja bespilotne letjelice u novu misiju
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Diplomirali na Odjelu za geografiju u Zadru 2022./2023.

Ll e

e

10.
11.

12.
13.
14.
15.
16.

17.
18.

19.
20.

Lovre NOVAKOVIC: Turisticki potencijali Opéine Posedarje (26. listopada 2022.)

Marina KUJUNDZIC: Urbane transformacije u Slavonskom Brodu (26. listopada 2022.)

Filip KRISTO: Regionalni identitet stanovnistva Livanjskog polja i Buskog blata (28. listopada 2022.)
Sara KREKMAN: Kartiranje otpada na morskom dnu primjenom podvodnog drona i visesnopnog dubino-
mjera (28. listopada 2022.)

Ivana POSAVAC: Demografska obiljezja gradova Istarske Zupanije (7. studenoga 2022.)

Luka SMAJO: Simulacijski model promjene zemljisnog pokrova na primjeru Znacajnog krajobraza , Bara-
Ceve Spilje” (12. sije¢nja 2023.)

Domagoj MATAK: Analiza izbornib jedinica u Hrvatskoj — trenutno stanje i mogucnost redefiniranja (21.
veljace 2023.)

Albina KOROTAJ: Geografska raspodjela rizika od siromastva w Hrvarskoj (14. ozujka 2023.)

Ivan PAPIC: Regionalni identitet Sireg prostora Duvanjskog polja (23. ozujka 2023.)

Helena IVANOVIC: Kuvaliteta Zivota u naseljima Grada PoZege (27. ozujka 2023.)

Vanesa SIKORA: Elementi religijskog identiteta u udzbenicima geografije u osnovnim skolama (27. ozujka
2023.)

Ivana POSAVEC: Geografske odrednice kvalitete Zivota u hrvatsko-romskim naseljima Medimurske Zupa-
nije (11. travnja 2023.)

Tereza BUSIC: Demografske promjene u Splitsko-dalmatinskoj upaniji nakon 1991. godine (2. svibnja
2023.)

Nikolina LONCAR: Kvaliteta #ivota i funkcionalna opremljenost grada Otocca (26. svibnja 2023.)
Nikolina SAIC: zvanbracna radanja na poluotoku Peljescu od 19. do 21. stoljeca (26. svibnja 2023.)
Mateo CALUSIC: Utjecaj Domovinskog rata na narodnosnu strukturu Bosanske Posavine (7. srpnja
2023.)

Petra USKOK: Ekonomski i kulturni znacaj Benkovackog sajma (17. srpnja 2023.)

Gloria PEDIC: Prostorno-vremenske promjene morfologije ala na prostoru poluotoka Metajna (18. stpnja
2023.)

Mateo ARACIC: Demaografske promjene u Brodsko-posavskoj upaniji nakon 1991. (15. rujna 2023.)
Elena OZMEC: Modeliranje zona pogodnosti za uredenje zelenih povrsina za ranjive skupine (26. rujna
2023.)

Dolasci studenata u akademskoj godini 2022./2023.

PREZIME IME SEMESTAR M OT;II\,/[IFIE)JSTI MATICNO SVEUCILISTE
Patrycja Kryszczak zimski Erasmus+ KA131 Sveuéiliétz ?g;lrrzrll\l/l[ickiewicz
Ciara O’Brien zimski Erasmus+ KA131 Sveudiliste u Limericku
Michal Tobola zimski Erasmus+ KA131 Sveudiliste u Olomoucu
Adéla Uherkova zimski Erasmus+ KA131 Karlovo sveuciliste u Pragu
5. Patrycja Kryszczak zimski Erasmus+ KA131 Sveuéilﬁti /;jz:;rll\t/fickiewicz
Ciara O’Brien zimski Erasmus+ KA131 Sveudiliste u Limericku
7. Michal Tobola zimski Erasmus+ KA131 Sveudiliste u Olomoucu
8 Adéla Uherkovd zimski Erasmus+ KA131 Karlovo sveuciliste u Pragu
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PREZIME IME SEMESTAR M (;Flflll\ﬁ?gs,n MATICNO SVEUCILISTE
9. Weronika Wierzgacz ljetni Erasmus+ KA131 ]agielonlzlj;)ks;/vitllléiliéte "
10. Vojtéch Stiborsky ljetni Erasmus+ KA131 Sveuciliste u Ostravi
11. Barbora Dobesovd zimski CEEPUS Sveudiliste u Olomoucu
12. Adnana Elkaz ljetni CEEPUS Sveudiliste u Sarajevu

DJELOVANJE HRVATSKOG GEOGRAFSKOG DRUSTVA ZADAR 2022./2023.

Hrvatsko geografsko drustvo — Zadar razli¢itim vidovima djelovanja nastavilo je svoje aktivnosti tijekom
akademske godine 2022./2023. godine. Nastavljena je tradicija odrzavanja javnih predavanja, nagradivanja
istaknutih pojedinaca kao i suradnja sa Zupanijskim aktivom nastavnika geografije osnovnih i srednjih $ko-
la Zadarske zupanije, Hrvatskim geografskim drustvom, Zajednicom tehni¢ke kulture Zadarske zupanije
itd.

Tijekom akademske godine 2022./2023. objavljeni su brojevi 27/2 i 28/1 znanstvenog casopisa Geoa-
dria. U Geoadriji se primarno objavljuju rezultati istrazivanja hrvatskoga litoralnog pojasa i Hrvatske u
cjelini te rezultati istrazivanja razlicitih geografskih i geografiji srodnih znanstvenih disciplina o prostoru
Jadrana, Sredozemlja i Europe.

Drustvo je tijekom akademske godine 2022./2023. organiziralo niz znanstveno-popularnih predavanja
o geografskim i geografiji srodnim temama na kojima su bili mnogobrojni nastavnici, studenti, uéenici i
zainteresirani gradani. Sva su predavanja bila otvorena za javnost, a bila su i medijski popra¢ena. Odrzana

su sljedeca predavanja:

* 8. studenoga 2022. Korado Korlevi¢ Mala tijela Suncevog sustava

*  14. prosinca 2022. prof. dr. sc. Zeljka Siljkovi¢ i izv. prof. u miru Teodora Vigato Sirija — ranjenik na
Bliskom istoku

* 18.sije¢nja 2023. Hrvoje Ivanci¢ Kongo Sjeverni Kivu: zaboravljeno srce Afrike

* 14. ozujka 2023. prof. dr. sc. Vladimir Skradi¢ Geografija i onomastika

e 10. svibnja 2023. dr. sc. Nikola Simuni¢ Zadarska zupanija u europskom demografskom mozaiku.

*  Organizirana je i jedna izlozba:

* od 5. do 21. listopada 2022. u prostoru Novog kampusa, u suradnji s Odjelom za geografiju Sveuci-
liSta u Zadru i Zajednicom tehnicke kulture Zadarske zupanije, odrzana je izlozba pejzaznih astrofo-
tografija Hrvatska pod zvijezdama, autora Branka Nada.

Clanovi Drustva organizirali su 16. seminar Josipa Rogli¢a koji je odrzan 11. travnja 2023. Seminar tra-
dicionalno organiziraju Hrvatsko geografsko drustvo — Zadar i Odjel za geografiju u suradnji s Agencijom
za odgoj i obrazovanje i Gradom Zadrom radi stru¢nog usavr$avanja nastavnika geografije u Hrvatskoj. U
radu seminara sudjelovali su sljede¢i predavaci: prof. dr. sc. Josip Faric¢i¢, Odjel za geografiju SveuéiliSta u
Zadru (Dodiri geografije i jezikoslovlja: geografska imena i geografski nazivi), prof. dr. sc. Robert Loncari¢,
Odjel za geografiju Sveucilista u Zadru (Sto geograf radi u $pilji?), doc. dr. sc. Fran Domazetovi¢, Odjel za
geografiju SveudiliSta u Zadru (Primjena tehnologije 3D printanja u nastavi geografije), doc. dr. sc. Maja
Cindri¢, Odjel za izobrazbu uéitelja i odgojitelja Sveucilista u Zadru i Josipa Cuka, mag. math., Odjel za
nastavnicke studije u Gospi¢u (Matematika u geografiji i geografija u matematici), prof. dr. sc. Slobodan
Ivanovi¢, Fakultet za menadzment u turizmu i ugostiteljstvu Sveucilista u Rijeci (Geografija u gastronomiji
— identitet hrvatske tradicionalne kuhinje u funkciji turisticke promidzbe) i doc. dr. sc. Danijela Birt, Odjel za
etnologiju i antropologiju Sveucilista u Zadru (Etnologija u geografiji i geografija u etnologiji). U posebnoj
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sekciji pod nazivom Istrazivacki radovi u nastavi geografije — primjeri nastavnika osnovnih i srednjib Skola
svoj rad, kroz uspjesne istrazivacke radove s ucenicima, predstavili su nastavnici geografije: Mirko Andri¢,
Marija Ros Kozari¢, Ksenija Sai¢, Tanja Sego Miketa i Josipa Zanki.

U skladu s dosadasnjom praksom Hrvatskog geografskog drustva — Zadar, dodijeljene su godi$nje na-
grade Federik Grisogono u tri kategorije. Laureati za akademsku godinu 2022./2023. za ostvarene izvrsne
rezultate tijekom studiranja na Odjelu za geografiju Sveudilista u Zadru bili su: Ivona As¢i¢, Monika Peer,
Gloria Pedi¢, Adriana Rogi¢ i Tea Turi¢. Ana Perak, nastavnica geografije iz Katoli¢ke osnovne skole Sibe-
nik, dobila je nagradu u znak priznanja za izvrstan nastavni rad. Priznanja su uru¢ena i u¢enicima osnovnih
i srednjih Skola kao i njihovim mentorima, koji su ostvarili iznimne rezultate na Zupanijskom Natjecanju
iz geografije 2022. godine i MeduZupanijskoj smotri GLOBE 2022. Nagradu za doprinos znanosti dobio
je prof. dr. sc. Vladimir Skraci¢. Vladimir Skraci¢ hrvatski je jezikoslovac i onomastic¢ar, predan dokumen-
tiranju i znanstvenoj interpretaciji nae toponimijske bastine. Skracdi¢ je, samostalno ili sa suradnicima,
prikupio i obradio impozantan korpus od vise od 17 000 toponimijskih jedinica na sjevernodalmatinskim
i kvarnerskim otocima. Sudjelovao je u osnivanju Centra za jadranska onomasticka istrazivanja Sveudilista
u Zadru (2003.), danas Centra za onomastiku i etnolingvistiku, te pokretanju Biblioteke Onomastica Adria-
tica. Osim toponimijom i leksikologijom, Skraci¢ se aktivno bavi dokumentiranjem i zastitom hrvatske
maritimne bastine, materijalne i nematerijalne. Suosniva¢ je, na Jadranu vrlo poznate, udruge i regate
Latinsko idro, koja je upisana u Registar hrvatske nematerijalne bastine. Skraci¢ je autor Zoponomasticke
pocetnice (2011.) kao i knjiga Kornati kad su bili Kurnati (2021.) i More, more i opet more (2022.) te do-
kumentarne serije Kurnati: abeceda sjecanja (2023.). Tijekom brojnih znanstvenih istrazivanja suradivao je
s geografima s Odjela za geografiju Sveucilista u Zadru i s Hrvatskim geografskim drustvom — Zadar. U
svojem je predavanju prof. Skra¢i¢ naglasio povezanost geografije i onomastike te izlozio crtice iz bogatoga
znanstvenog korpusa.

Od 2015. godine Hrvatsko geografsko drustvo — Zadar ¢lan je zajednice geografskih drustava na europ-
skoj razini, EUGEO (European Association Geographical Societies). S ostalim ¢lanovima 2019. godine do-
govorena je suradnja u organizaciji Noci geografije (Geonight) koja je nastavljena i ove godine sa zamjetnim
rastom broja sudionika iz cijele Hrvatske, a na poticaj Hrvatskoga geografskog drustva — Zadar.

Od 7. do 9. rujna 2023. Hrvatsko geografsko drustvo — Zadar sudjelovalo je u organizaciji 19. medu-
narodne konferencije ,,Geoinformacije i kartografija“ koju su organizirali Hrvatsko kartografsko drustvo,
Geodetski fakultet SveudiliSta u Zagrebu i Odjel za geografiju SveudiliSta u Zadru.

Hrvatsko geografsko drustvo — Zadar u partnerstvu sa Sveucilistem u Zadru bilo je nositelj projekta ,, Do-
stupnost javnih usluga i zelenih povr$ina za ranjive skupine (DORAS)“ financiranog od Europskoga soci-
jalnog fonda u okviru instrumenta UP.04.2.1.11. ,Jacanje kapaciteta OCD-a za odgovaranje na potrebe
lokalne zajednice®. U sklopu projekta DORAS objavljen je prirunik Geoprostorne tehnologije modeliranju
zelenih povriina u suautorstvu izv. prof. dr. sc. Silvije Siljeg, Rine Milosevi¢, mag. geogr., i doc. dr. sc. Frana
Domazetovi¢a. Priru¢nik obuhvaca integrirani pristup modeliranju, a detaljno objasnjava mrezne analize
u GIS-u, koristenje multispektralnih snimki za izvodenje razli¢itih vegetacijskih indeksa, visekriterijske
GIS analize i ispitivanje javnog mnijenja. Namijenjen je studentima, nastavnicima i raznim stru¢njacima,
ponajvise iz znanstvenih disciplina geoinformatike i daljinskih istrazivanja. U sklopu projekta izraden je
DORAS GeoPortal ¢ija je svrha prikupljanje podataka o dostupnosti javnih usluga i zelenih povriina za
ranjive skupine. Javne usluge razvrstane su prema vrsti djelatnosti (obrazovne, zdravstvene, financijske,
kulturne, vjerske, prometne i dr.). Portal je dostupan preko mrezne stranice projekta: hteps://geoportal.
doras.com.hr/.

HGD - Zadar i ove je godine sudjelovao u organizaciji Dana geografije koje tradicionalno organiziraju
studenti geografije i ¢lanovi EGEA-e Zadar u suradnji s Odjelom za geografiju. Od 18. do 20. svibnja
2023. odrzan je niz predavanja i radionica na temu mora. HGD — Zadar i njegovi ¢lanovi pomogli su
u organizaciji Medunarodnoga studentskog kongresa Europskoga geografskog udruzenja, pod nazivom
~EuroMed Regional Congress 2023“ s temom ,Managing Tourism and Heritage“, koji je odrzan od 9. do
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13. svibnja 2023. na otoku Murteru, koji je organizirao Klub studenata geografije Zagreb — EGEA Zagreb.

DJELOVANJE CENTRA ZA GEOPROSTORNE TEHNOLOGIJE 2022./2023.

Centar za geoprostorne tehnologije (GAL) osnovao je Senat Sveudilista u Zadru potkraj veljace 2023.

godine kao posebnu sastavnicu, odnosno znanstveno-istrazivacki centar unutar Sveucilista. Voditeljem cen-

tra imenovan je doc. dr. sc. Ivan Mari¢. Centar je znanstvena i stru¢na sastavnica Sveucilista u Zadru koja

primarno obavlja znanstveni i stru¢ni rad te sluzi kao podrska svim sastavnicama na Sveucilistu koje u

svojim znanstvenim i stru¢nim istrazivanjima primjenjuju neki oblik geoprostornih tehnologija i metoda.

Osnovni cilj Centra je okupljanje tima iz razli¢itih znanstvenih podrudja, polja i grana radi provodenja

interdisciplinarnih znanstvenih istrazivanja, edukacije mladih istrazivaca, primjene novih znanja i tehnolo-

gija te razvoja inovativnih metoda istrazivanja u definiranim podru¢jima. Glavni zadaci GAL-a obuhvacaju:

a)
b)

<)
d)

e)
f)

g)
h)

pruzanje zajednicke platforme za integraciju prostornih podataka prikupljenih iz razli¢itih izvora
unutar razli¢itih znanstvenih disciplina

omogucavanje provodenja znanstvenih istrazivanja s ciljem unaprjedenja postoje¢ih metodoloskih
okvira istrazivanja u definiranim podru¢jima

poboljsavanje sposobnosti poducavanja GIS-a na svim razinama Sveucilista

osiguravanje dostupnost geoprostornih tehnologija i pruzanje podrske u prijavi istrazivackih projeka-
ta svim sastavnicama Sveucilista

osposobljavanje studenata za koristenje specijalizirane opreme, razvijajudi njihovu digitalnu kompe-
tentnost, ¢ineéi ih trzisno konkurentnijima

organiziranje znanstvenih i stru¢nih skupova, predstavljanja i drugih aktivnosti vezanih uz provedena
primijenjena istrazivanja

jacanje pozicije geografije u znanosti Republike Hrvatske i podru¢ju STEM-a

jacanje infrastrukturne opremljenosti Sveucilista s novom geoprostornom i informacijsko-komunika-

cijskom tehnologijom.

Uzi ¢lanovi GAL-a u ovoj akademskoj godini aktivno su sudjelovali na osam medunarodnih znanstvenih

konferencija s ukupno trinaest izlaganja (prezentacije i posteri) (SI. 1.):

© N AN R

GISTAM 2023 — 9th International Conference on Geographical Information Systems Theory,
Applications and Management (Prag, Ceska)

European Young Geomorphologists Meeting 2023 (Chamonix, Francuska)

IAG Regional Conference 2023 (Cappadocia, Turska)

9th EUGEO 2023 Congress (Barcelona, Spanjolska)

8. Hrvatski geografski kongres (Krk, Hrvatska)

DEMOBOS 2023 — Demografski izazovi u Bosni i Hercegovini i svijetu (Sarajevo, Bosna i Hercegovina)
2nd International Mega — Delta Meeting (Shanghai, Kina)

Vienna Water Conferences 2023 (Be¢, Austrija)

Clanovi GAL-a sudjelovali su u aktivnostima promocije i popularizacije znanosti i struke na sedam ak-

tivnosti (SI. 2.):

1.
2.
3.
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DIES ACADEMICUS - predstavljanje Centra za geoprostorne tehnologije
16. seminar Josipa Rogli¢a — predstavljanje Centra za geoprostorne tehnologije

Festival znanosti 2023 “PRIRODA I DRUSTVO”
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SvikaA 3. Sudjelovanja na promocije i popularizacije znanosti i struke

4. DANI GEOGRAFIJE 2023
5. EUROPSKA NOC ISTRAZIVACA 2023 — Geografija buduénosti

6. Prezentacija GAL-a pristupnicima akademije Croatian Air Force and Air Defense “Rudolf Peresin”
Clanovi GAL-a sudjelovali su pri provodenju projektnih aktivnosti u sklopu sljedecih projekata:

(a) Interreg STREAM (Strategic Development of Flood Management)
(b) DORAS (Dostupnost javnih usluga i zelenih povrsina za ranjive skupine — Europski socijalni fond)
(c) STEM COUNTY - Jacanje STEM vjestina u osnovnim $kolama u Zadarskoj Zupaniji

provedeno je ukupno Sest radionica radi usavrsavanja zainteresiranih korisnika u 3D modeliranju i prin-
tanju, modeliranja dostupnosti do zelenih povrsina primjenom mreznih analiza, podizanju razine svijesti
sudionika o poplavama i pravodobnim reakcijama te viSekriterijskim GIS analizama.

Jedan od ciljeva Centra je osigurati vlastite izvore financiranja. Stoga su u posljednjih osam mjeseci ¢la-
novi Centra aplicirali na ¢etrnaest razlic¢itih projekata (medunarodni i nacionalni kompetitivni, znanstveni

projekti, stru¢ni projekti itd.).

261



28/2 (2023) 245-263 Kronika OpjerA za GEOGRAFIJU SVEUCILISTA U ZADRU 2022./2023.

INTERREG ITALY — CROATIA — STREAM 2

1. Istrazivacki projekti HRZZ — New methodological framework for quantification of CO2 sink in
karstic tufa landscapes (IP-2022-10-7925)

2. Istrazivacki projekti HRZZ — Compound Flooding in Coastal Croatia under Present and Future
Climate (IP-2022-10-7598)

3. Istrazivacki projekti HRZZ — Close-Range Remote Sensing for Precision Forest Inventory (CLO-
SER-FORINVENT) (IP-2022-10- 9246)

4. Ttalija — Hrvatska 2021. — 2027. — Near-shallow water quality monitoring and on-demand inspecti-
on from a multi-scale spatial and temporal perspective ITHR0200417 — Aqua IQ)

5. Italija — Hrvatska 2021. — 2027. — Adapting to flood risk reduction through Nature Based Solutions
(ITHR0200389 — TORRENT)

6. Italija— Hrvatska 2021. — 2027. — UNESCO Global Geoparks as a tool for sustainable development
practices through natural and cultural heritage interpretation, implementation of tourism approaches
and innovative management tools (ITHR0200339 — UGG4SUSTAINABILITY)

7. Ttalija — Hrvatska 2021. — 2027. — Improving circular processes of waste management in remote
areas, through ICT monitoring system, the recovery and re-use of bio — products and the active in-

SLIKA 4. Provedena terenska istraZivanja
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volvement of local communities (ITHR0200138 — Netw — app)
8. Razvojna istrazivacka potpora — Pametna rjesenja za ugrozeni okoli§ — GALEC
9. Biokovski tumuli: klju¢ za taksonomiju bron¢anog doba na Jadrana institucionalni projeke
10. INTERREG CROATIA - BiH - MONTENEGRO RECOS
11. INTERREG CROATIA - BiH - MONTENEGRO Smart Water
12. INTERREG CROATTIA - BiH - MONTENEGRO RoboNet CDC
13. INTERREG CROATIA - BiH - MONTENEGRO (Zelene povrsine)

S ciljem provodenja znanstveno-istrazivackog rada i trenuta¢nih projekata ¢lanovi Centra su u posljed-
njih osam mjeseci poduzeli viSe od trideset terenskih istrazivanja na kojima su se koristili Sirokim spektrom
geoprostornih tehnologija.

Provedba terenskih istrazivanja rezultirala je duzim promotivnim videom' u kojem je demonstrirana
primjene geoprostornih tehnologija u pra¢enju dinamike obalne linije na poluotoku Metajna te desetcima
reelsova dostupnih na Instagram stranici Centra. Centar se moze pratiti na Facebooku?, Instagramu?, Lin-

kedInu* i vlastitoj mreznoj stranici’.

hetps://www.youtube.com/watch?v=FeY2T-V_TOA
hetps://www.facebook.com/galprojekt/
https://www.instagram.com/gal_unizd/
hetps://www.linkedin.com/company/center-for-geospatial-technologies/

hetp://gal.unizd.hr/

I
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NAPUTAK AUTORIMA

O CASOPISU

Geoadria je znanstveni ¢asopis u otvorenom pristupu koji primarno objavljuje rezultate istrazivanja hr-
vatskoga litoralnog pojasa i Hrvatske u cjelini, a potom i rezultate istrazivanja razlicitih geografskih i ge-
ografiji srodnih znanstvenih disciplina o prostoru Jadrana, Sredozemlja i Europe. Dobrodosli su radovi
bilo koje geografske tematike koji na teoretski, metodoloski ili primjenjiv nacin razmatraju probleme i
medudjelovanje prirodnih i drustvenih sastavnica prostora. Posebno poti¢emo objavljivanje rezultata dobi-
venih geoprostornim alatima i metodama kao i onih koji se nadovezuju na prethodno objavljene rezultate

istrazivanja u Geoadriji.

Geoadriju izdaju Hrvatsko geografsko drustvo — Zadar i Odjel za geografiju Sveucilista u Zadru od 1996.
Od 2006. godine svi se radovi u ¢asopisu objavljuju na hrvatskom i engleskom jeziku ili samo na engleskom
jeziku (strani autori).

U casopisu se objavljuju radovi koji podlijezu najmanje dvjema dvostruko anonimiziranim recenzijama,
a svrstavaju se u sljedece kategorije:

a) izvorni znanstveni ¢lanak (original scientific paper) — izvorno znanstveno djelo u kojem su izneseni
novi rezultati fundamentalnih ili primijenjenih istrazivanja

b) prethodno priopéenje (preliminary communication) — znanstveni clanak koji obavezno sadrii jednu
ili viSe znanstvenih informacija, ali bez dovoljno pojedinosti koje bi omogudile ¢itatelju provjeru izne-
senih znanstvenih spoznaja

c) pregledni clanak (review) — donosi, na temelju literature, cjelovit prikaz dosadasnjih znanja o nekoj

temi nastojeci objasniti trenuta¢no razumijevanje te teme.

Otvoren pristup

Geoadria je ¢asopis u otvorenom pristupu. Sadrzaj casopisa u cijelosti je besplatno dostupan. Korisnici
smiju Citati, preuzimati, kopirati, distribuirati, tiskati, pretrazivati ili stavljati poveznice na materijal te mi-
jenjati, preoblikovati i preradivati materijal ili ga koristiti na druge zakonite nacine, sve dok odgovarajuce

citiraju izvornik, u skladu s CC BY 4.0 licencom.

Indeksiranje

Casopis se referira u bazama: Web of Science Core Collection — Emerging Source Citation Indeks
(ESCI), Scopus, ERIH PLUS, GEOREE Current Geographical Publications. Akademske baze i pretrazi-
vaci: DOAJ, EBSCO (Academic Search Complete), Hrcak.

Troskovi
Prijava radova, recenzija i objavljivanje ¢lanaka se ne naplacuje.

Publiciranje, vremenik

Tiskani brojevi ¢asopisa Geoadria izlaze polugodisnje, u lipnju i prosincu, i to na hrvatskom i engleskom
jeziku. Geoadria primjenjuje sustav objavljivanja ,prvo na mrezi“ (online first) $to znaci da se radovi po-
stavljaju na mreznu stranicu platforme Hrc¢ak nakon recenzije i lekture, a prije grafickog uredenja. Konac-
na verzija postavlja se nakon izrade prijeloma. Od prijave do objave rada u tiskanom obliku potrebno je,
otprilike, od cetiri do osam mjeseci.
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PRVO NA MREZI

PRVA ODLUKA 1. RECENZIJA 2. RECENZUJA UREDIVANJE (ONLINE FIRST) OBJAVA
Od prijave Do prve Ispravke ehulcte
rada do 25-45 odluke Revizije 20-45 Lektura 20 Tehni¢ko PLE LY uredivanje
urednicke Y'Y nakon Konaéna DANA DL\ uredivanje DANA Prijelom
odluke recenzije elile Tiskanje

Uredni$tvo prima rukopise cijele godine. Rukopis se podnosi na hrvatskom i engleskom jeziku (ili samo
na engleskom — za strane autore) preko izdavacke platforme Morepress (https://morepress.unizd.hr/jour-

nals/geoadria). Radovi poslani putem e-poste neée se uzeti u obzir. Autori u ¢lanku posebnu pozornost
moraju obratiti na odgovarajuce strukturiranje teksta i odgovaraju¢u duljinu u skladu s priznatim stan-
dardima znanstvene metodologije. Zbog toga autorima predlazemo da prouce i koriste obrazac za pisanje
¢lanka. Prije slanja rada paziti da nigdje u rukopisu nisu navedeni osobni podaci autora (ime i prezime) ili
u postavkama Word dokumenta. Pri imenovanju rukopisa predlazemo koristenje skraéene verzije naslova
rada.

Radovi ne bi trebali imati vise od 13 000 rije¢i, odnosno najvise 15 000 nakon recenzije. To ukljucuje
sve reference. Kategoriju rada koja se objavljuje u zaglavlju ¢lanka utvrduje glavni urednik na temelju dviju
recenzija (po potrebi i vise) i misljenja urednickog odbora. Ostali rukopisi i prilozi svrstavaju se u stalne i

povremene rubrike. Prijava radova, recenzija i objavljivanje ¢lanaka (APC) se ne napladuje.

Prijava treba sadrzavati:

A Rukopis

B) Sve slike kao zasebne datoteke (ako ih ima)

C) Excel dokument s izradenim grafikonima (ako ih ima)

D) Popratno pismo koje sadrzi puna imena (s podcrtanim prezimenima) svih autora, njihove titule i potpis
dopisnog autora kojim se potvrduje da rukopis ili njegov dio nije prihvacen za objavu ili da se razmatra
za objavu ili da je objavljen negdje drugdje (Izjava o autorstvu) i Izjavu u sukobu interesa (ako postoji).

E) Dopustenje o objavi grafickih priloga koje autori nisu sami izradili (ako ih ima)

F) Dodatne dokumente

Prijava ¢lanka i provjera

Prijava ¢lanka podrazumijeva da rad nije prethodno objavljen (osim u obliku sazetka, objavljenog pre-
davanja ili ocjenskog rada), da nije u razmatranju za objavljivanje na drugom mjestu, da su njegovo objav-
ljivanje odobrili svi autori i insitucija gdje je istrazivanje provedeno te da, ako bude prihvaden, rad necée
biti objavljen drugdje u istom obliku, na engleskom ili bilo kojem drugom jeziku, uklju¢ujudi elekeronicki

oblik.

Graficki prilozi

Izvorni znanstveni ¢lanci u nacelu se ne bi trebali koristiti grafickom dokumentacijom drugih autora.
Ako se koristi takva dokumentacija iz grani¢nih podru¢ja (npr. geologije), obvezno treba citirati autora.
Tablice i slike (karte, crtezi, grafikoni, dijagrami, fotografije) u rukopisu trebaju biti rasporedene tako da ih
se moze pratiti usporedo s tekstom.

Slike se prilazu s rukopisom preko Morepress sustava kao zasebne datoteke u JPG, JPEG ili TIFF obliku
s najmanje 300 dpi, a uredniStvo moze traziti i ve¢u razlucivost ako to zahtijeva graficki prikaz. Graficki
prikazi moraju biti ¢itki s primjerenom i ujednacenom veli¢inom teksta i simbola. Tekst/legenda moraju
biti na hrvatskom i na engleskom. Naslov tablice stavlja se iznad tablice, a izvor ispod nje, a naslov i izvor
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slike pisu se ispod slike. Izvori na temelju kojih su slike ili tablice izradene moraju se obavezno naznaciti,
a u punom obliku se trebaju nalaziti i u popisu izvora i literature. Najvedi format priloga je 50 x 40 cm. U
¢lancima regionalnogeografske tematike obvezno je priloziti orijentacijski crtez sa svim vaznijim geograf-
skim imenima koja se spominju u tekstu.

Za one graficke priloge koje autor nije samo izradio, tj. preuzeo ih je od muzeja, arhiva, repozitorija,
drugih institucija ili privatnih osoba, potrebno je, u slu¢aju prihvacanja rada, glavnom uredniku dostaviti

pisano dopustenje o objavi koristenih slika.

RECENZENTSKI POSTUPAK

Sve rukopise prvo ocjenjuje glavni urednik (i/ili ¢lanovi urednickog odbora) i mogu se odbiti bez recen-
zije ako se zaklju¢i da nemaju elemente znanstvenog rada, da tematski ne ulaze u domenu ¢asopisa ili nisu
dovoljno izvorni. Na temelju njihova miljenja rad se odbija ili $alje dalje u recenzentski postupak. Prije
recenzije svaki rukopis prolazi kroz softver za otkrivanje plagijata kako bi se provjerila izvornost i osigurala
kvaliteta pisanog rada. Autori trebaju paziti da ne prijedu granicu od 20 % preklapanja s objavljenim ra-
dovima. Radovi s visokim stupnjem preklapanja s objavljenim podacima (¢ak i u slucaju samoplagiranja)
bit ¢e odbijeni bez recenzije. Radovi koji su prikladni za objavu $alju se najmanje dvama nepristranim re-
cenzentima. Geoadria provodi dvostruki anonimizirani proces recenziranja sto znaci da su identiteti autora
skriveni od recenzenata i obrnuto. Po potrebi, ako je jedna recenzija negativna, rukopis se $aljem tre¢em
recenzentu. Za odluku o prihvacanju ili odbijanju ¢lanaka odgovoran je glavni urednik i njegova je odluka
kona¢na. Urednici nisu uklju¢eni u odluke o radovima koje su sami napisali ili su ih napisali ¢lanovi obitelji
ili kolege ili koji se odnose na proizvode ili usluge s kojma je urednik povezan. Svaki takav podnesak pod-
lijeze uobicajenim procedurama ¢asopisa, s recenzijom koja se obavlja neovisno o relevantnom uredniku i

njegovim istrazivackim skupinama.

Recenzenti

Autori imaju priliku i obvezu predloziti pet recenzenata koji su prikladni za ocjenu rada, no taj prijedlog
nije obvezujuéi. Uz ime, potrebni su kontakt podaci recenzenta (e-mail) i objasnjenje zasto se recenzent
predlaze. Predlaganje recenzenata provodi se u Morepress sustavu tijekom prijave rada. Autori snose odgo-
vornost da su svi podaci o predlozenim recenzentima to¢ni, u slu¢aju davanja pogresnih imena ili podataka,
rad moze biti odbijen. Takoder, autori mogu predloziti recenzente koje bi trebalo izbjegavati jer bi odnos
koji imaju s autorima sprijecio recenzenta da ima nepristrano misljenje o radu (profesionalna ili obiteljska

povezanost itd.).

Poslije recenzije

Cim se recenzije uitaju u sustav, glavni urednik donosi odluku o moguéem prihvaéanju rukopisa.
Recenzije se zatim $alju autorima putem Morepress sustava, a ako su recenzije pozitivne, od autora se
o¢ekuje da predaju revidiranu verziju u vremenskom okviru koji odredi sustav. Ako autori ne mogu
predati revidirani rukopis u tom razdoblji, trebali bi se javiti glavnom uredniku u vezi s moguénostima
produljenja roka za ponovno slanje nakon $to se provedu sve promjene koje recenzenti zahtijevaju. Au-
tori su duzni uz svaku revidiranu verziju dostaviti popratni dokument s odgovorma na svaki recenzentov
pojedina¢ni komentar. Ako je tijekom revizije doslo do promjene autorstva (dodavanje ili uklanjanje
autora), autori su duzni objasniti razlog promjene, a svi autori (uklju¢ujudi i uklonjene/dodane) moraju
dostaviti pisani pristanak za promjenu. Autori dodani tijekom procesa evaluacije takoder moraju dosta-
viti ispunjenu i potpisanu Izjavu o autorstvu. Revidiranu verziju ocjenjuje glavni urednik i/ili recenzenti
te na temelju njihovih sugestija glavni urednik u najkra¢em moguéem roku donosi odluku o kona¢nom
prihvacanju. Ako je potrebno, moze se zatraziti daljnja revizija kako bi se ispunili svi zahtjevi recenze-

nata. Kada se rukopis prihvati za tisak, dodjeljuje mu se doi broj te se radi lektura i korektura. Nakon
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toga autori provjeravaju rukopis i potom bude objavljen prvo na mrezi (online first) kao prva verzija
rada. Nakon toga autorske promjene rukopisa nisu moguce. Kada se prikupe svi ¢lanci za taj broj, autori
dobivaju prijelom rada u PDF-u na kona¢nu provjeru prije tiska. Od autora se ocekuje ispravljanje po-
najprije tiskarskih pogresaka s korekturama, a ne sadrzaja. Prijelom je potrebno vratiti urednistvu u roku
od 72 sata. Kona¢na verzija zatim se Saljem u tisak, a svi se rukopisi objavljuju online kao pdf datoteke

u kona¢nom obliku i indeksiraju u bazama podataka.

Autorstvo i promjena autorstva

Individualni doprinos svakog autora mora biti naveden u rukopisu nakon sto je rad prihvacen za objav-
ljivanje. Autor moze biti netko tko je bitno pridonio ideji ili osmisljavanju istrazivanja, prikupljanju po-
dataka, analizi ili interpretaciji podataka, bio uklju¢en u izradu, pisanje ili kriticku reviziju rada i odobrio
konac¢nu verziju rada. Ostale suradnike treba navesti u zahvalama i ne mogu se smatrati autorima rada.
Svi autori trebaju odobriti kona¢nu verziju rada prije slanja rada Geoadriji. Oni se slazu da su odgovorni
za sve aspekte rada i duzni su potpisom dopisnog autora u propratnom pismu potvrditi da su svi podaci
vjerodostojni i to¢ni.

Od autora se oc¢ekuje da pazljivo razmotre popis i redoslijed autora prije podnosenja svojeg rukopisa i
dostave konacan popis autora tijekom prve prijave rada. Bilo kakvo dodavanje, brisanje ili prerasporediva-
nje imena autora u popisu autorstva treba uéiniti prije nego $to je rukopis prihvacen i jedino ako to odobri
glavni urednik ¢asopisa. Da bi zatraZio takvu promjenu, urednik mora primiti sljede¢e od dopisnog autora:
(a) razlog promjene na popisu autora i (b) pismenu potvrdu (e-mail, pismo) od svih autora da se slazu s
dodatkom, uklanjanjem ili preuredivanjem. U slu¢aju dodavanja ili uklanjanja autora, to uklju¢uje potvrdu
autora koji se dodaje ili uklanja.

Samo u iznimnim okolnostima urednik ¢e razmotriti dodavanje, brisanje ili prerasporedivanje autora
nakon $to je rukopis prihvaéen. Dok urednik razmatra zahtjev, objavljivanje rukopisa bit ¢ée obustav-
ljeno. Ako je rukopis ve¢ objavljen u digitalnom izdanju, zahtjevi koje je urednik odobrio rezultirat ¢e

ispravkom.

GDPR

U skladu s Opé¢om uredbom (EU) o zastiti podataka (GDPR), ¢asopis prikuplja podatke o autorima,
recenzentima i urednicima uklju¢ujuéi imena i prezimena, naslove, podatke za kontakt, podrudja profesio-
nalnog interesa i Zivotopis. Podaci se koriste kako bi pomogli urednicima odabrati odgovarajuée recenzente,
kontaktirati s recenzentima i autorima te pruziti potrebne informacije u objavljenim ¢lancima. Podaci se
koriste samo u mjeri potrebnoj za objavu, a informacije koje nisu uklju¢ene u ¢lanak ili zahvalu nede se
dijeliti s tre¢im stranama. Podaci ¢e se ¢uvati do opoziva ili brisanja podataka na zahtjev autora/recenzenta/
urednika.

OSPORENJE OBJAVLJENOG RADA

Ako autori nakon objavljivanja uo¢e manjkavost u svojem radu koja utjece na ponovljivost istrazivanja i
to¢nost rezultata, mogu povudi, tj. osporiti rad, pri ¢emu se online verzija rada ozna¢ava oznakom osporili
autori (“retracted by authors”). Poveznica na osporeni rad i dalje ¢e biti aktivna, no oznaka na radu jasno
¢e naznaciti da su rad osporili autori. Ako urednici, recenzenti ili ¢itatelji uo¢e da su podaci u objavljenom
radu lazirani ili da istraZivanje nije provedeno u skladu s etickim nacelima, uredni$tvo ¢e razmotriti prijavu.
Ako se utvrdi da su autori prekrsili eticka nacela, urredni$to ¢e osporiti rad, pri ¢emu ¢e rad biti oznacen s
osporio urednicki odbor “retracted by editorial board”. Poveznica na osporeni rad i dalje ¢e biti aktivna, no
oznaka na radu jasno ¢e naznaliti da je rad povukao urednik. Svaki postupak povlacenja objavljenog rada
obavlja se u skladu sa smjernicama COPE.
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IZJAVA O SUKOBU INTERESA

Autori moraju otkriti sve financijske i osobne odnose s drugim ljudima ili organizacijama koji bi mogli
neprimjereno utjecati (pristrano) na njihov rad. Primjeri potencijalnih suprotstavljenih interesa ukljucuju
zaposljavanje, savjetovanje, vlasnistvo nad dionicama, honorare, placeno svjedocenje stru¢njaka, prijave/
registracije patenata i bespovratna ili druga sredstva. Autori moraju otkriti sve potencijalne sukobe interesa

u rukopisu. Ako nema potencijalnih sukoba, treba navesti: “Autori izjavljuju da nema sukoba interesa”.

FINANCIRANJE

Preporucljivo je navesti izvore financiranja istrazivanja. Primjer je u predlosku.

UKLJUCIVOST

Jezik ukljucivosti priznaje razli¢itost, izrazava postovanje prema svim ljudima, osjetljiv je na razlike i pro-
mice jednake mogucénosti. Sadrzaj rada ne smije stvarati nikakve pretpostavke o uvjerenjima ili obvezama
bilo kojeg citatelja; ne sadrze nista $to bi moglo implicirati da je jedna osoba superiorna drugoj na temelju
dobi, spola, rase, etnicke pripadnosti, kulture, seksualne orijentacije, invaliditeta ili zdravstvenog stanja.
Kroz cijeli rad treba koristiti jezik ukljucivosti. Pisanje bi trebalo biti oslobodeno pristranosti, stereotipa,
zargona, pozivanja na dominantnu kulturu i/ili kulturne pretpostavke. Preporucujemo izbjegavanje upo-
rabe pojmova koji se odnose na osobne podatke kao $to su dob, spol, rasa, etnicka pripadnost, kultura,
seksualna orijentacija, invaliditet ili zdravstveno stanje osim ako su relevantni i valjani. Ove su smjernice
zamisljene kao referentna tocka za pomo¢ u prepoznavanju odgovarajuceg jezika, ali niposto nisu iscrpne

ili konac¢ne.

JEZIK

Molimo napisite svoj tekst na hrvatskom i engleskom (prihva¢ena je uporaba americkog engleskog ili
britanskog engleskog, ali ne i njihova mjesavina) jeziku primjerenom znanstvenoj razini. Preporucujemo

autorima da prije slanja rada, a posebno njegove engleske verzije, razmotre profesionalnu lekturu.

ISPRAVLJANJE PODATAKA U OBJAVLJENOM RADU

Autori rada snose odgovornost za to¢nost objavljenih podataka. Svi ispravci u radu moraju biti provedeni
prije objavljivanja broja, stoga dopisni autor dobiva prijelom rada koji mora pregledati sto prije, a najka-
snije u roku od 72 sata. Ako usprkos tome autori pronadu vecu pogresku u objavljenom radu, ispravak
(erratum) mogu dostaviti urednistvu koji ¢e se objaviti online i u prvom sljede¢em tiskanom izdanju.

Molimo autore da se pridrzavaju navedenih uputa pri grafickom opremanju i uredivanju teksta ruko-
pisa. Rukopis se neée proslijediti u daljnji recenzentski postupak dok se ne prilagodi obliku odredenom
u naputku autorima. Za sva pitanja vezana za tehnicko uredivanje teksta i priloga autori se mogu obratiti
tehnickom uredniku ¢asopisa na e-adresu: imaricl@unizd.hr ili izvrsSnom uredniku na anblace@unizd.hr.
Autori znanstvenih ¢lanaka odgovorni su za sadrzaj, izvornost, istinitost i eti¢nost rada (vidjeti kodeks po-
nasanja za autore). Autori znanstvenih ¢lanaka primaju po jedan primjerak ¢asopisa. Rukopisi i recenzije se
ne honoriraju. Urednistvo, glavni, izvrsni i tehnicki urednik zadrzavaju uobic¢ajeno pravo na manje izmjene

teksta, lekture i grafickih priloga.

Urednistvo
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GUIDELINES FOR AUTHORS

ABOUT THE JOURNAL

Geoadria is an Open Access scientific journal that primarily publishes research results on the Croatian
littoral area and Croatia in general, as well as research results from various geographic and geography-re-
lated scientific disciplines focusing on the Adriatic area, the Mediterranean, and Europe. The journal wel-
comes papers on any topic related to the interactions between the physical and human components of the
environment, employing theoretical, methodological, or applied approaches. We particularly encourage
the publication of results obtained through geospatial tools and methods, as well as those that build upon
previously published research in Geoadria.

Geoadria has been published by the Croatian Geographical Society in Zadar and the Department of
Geography, University of Zadar, since 1996. From 2006 onwards, all papers in the journal are published in
Croatian and English or only in English (for foreign authors).

The papers published in the journal are subject to at least two dobule anonimous reviews, and are clas-
sified into the following categories:

a) Original scientific paper — original scientific work presenting new findings from fundamental or ap-
plied research

b) Preliminary communication — scientific articles that provide at least one or more pieces of scientific
information, but may lack sufficient details for readers to fully evaluate the scientific findings.

c) Review — articles that summarize existing literature on a specific topic, aiming to explain the current

state of understanding

Open Access

Geoadria is an Open Access journal. Users are allowed to read, download, copy, redistribute, print, search
and link to material, and alter, transform, or build upon the material, or use them for any other lawful
purpose as long as they attribute the source in an appropriate manner according to the CC BY 4.0 licence

Indexing

Geoadria is indexed in following databases: Web of Science Core Collection — Emerging Source Citation
Indeks (ESCI), Scopus, ERIH PLUS, GEOREE Current Geographical Publications. Academic databases
and search engines: DOA]J, EBSCO (Academic Search Complete), Hréak.

Charges
The journal does not charge article processing charges (APC).

Publication, timetable

Printed issues of Geoadria magazine are published semi-annually, in June and December, in both Croa-
tian and English or only in English (for foreign authors). Geoadria utilizes online first publishing system,
which means that papers are published online on the Hr¢ak webpage after review and proofreading. The
final version is published upon formatting and typesetting. The entire process, from submission to the
publication of the paper in print, typically spans a timeframe of four to eight months.
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SUBMISSION OF MANUSCRIPTS

The Editorial Board accepts manuscripts throughout the year. A manuscript should be submitted in both
Croatian and English (or only in English for authors outside Croatia) via the Morepress publishing platform
(https://morepress.unizd.hr/journals/geoadria). Manuscripts sent by email will not be considered for pub-
lication. Prior to submission, authors are required to carefully read the Instructions for Authors and prepare
the manuscript accordingly. Authors must pay particular attention to the proper structuring of the article’s
text and its appropriate length, following recognized standards of scientific methodology. Therefore, we sug-
gest authors study and use the journal’s article template. Please ensure that the personal data of the author(s)
(names and surnames) are not mentioned anywhere in the manuscript or in the settings of the Word docu-
ment. We recommend using an abbreviation of the paper title in the file name of the manuscript.

The length of articles should not exceed 13,000 words, including all references. After revisions, articles
may be extended to a maximum of 15,000 words. The specific category under which an article is published
is determined by the Editor-in-Chief in consultation with two reviewers (or more if necessary) and the Ed-
itorial Board. Other manuscripts and contributions are classified into permanent and temporary sections.
The journal does not charge article processing charges (APC).

Submission should include:

A) The manuscipt

B) All figures as individual items (if any)

C) An Excel doument with graphs (if any)

D) A cover letter containing the full names (with underlined surnames) of all authors, their titles, and
affiliations. The corresponding author should provide their signature, confirming that the manuscript
or a part of it has not been accepted for publication, is not being considered for publication elsewhere,
or has not been previously published (Declaration of Authorship). Additionally, include a Statement of
Conflict of Interest if applicable.

E) Permission to use images that were not created by the authors (if any)

F) Additional documents

Submission declaration and verification

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis) that it is not under consideration for pub-
lication elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically form.

Graphics and Tables

Original scientific papers should not include graphical documentation created by other authors. If such doc-
umentation is used from related fields (e.g., geology), the author must provide proper citation. Tables and fig-
ures (maps, drawings, graphs, diagrams, photographs) should be included in the manuscript and placed within
the text in a way that follows the flow of the content. Figures should also be submitted separately in JPG, JPEG,
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or TIFF format with a minimum resolution of 300 dpi via the Morepress system. The Editorial Board may
request a higher resolution if necessary for graphical representation. Graphic images must be clear and legible,
with appropriate and consistent text and symbol sizes. Text and keys should be provided in both Croatian (for
Croatian authors) and English. The title of a table should be positioned above the table, and the source should
be placed below it. For figures, both the title and the source should be placed below the figure. Any sources
used as a basis for figures or tables must be indicated and listed in the full form within the list of sources and
literature. The maximum format for attachments is 50 x 40 cm. For articles related to regional geography, it is
necessary to include an indicative drawing that displays all major geographical names mentioned in the text.

For figures that were not created by the author, such as those obtained from museums, archives, repos-
itories, other institutions, or private individuals, written permission to publish the used images must be
submitted to the Editor-in-Chief upon acceptance of the paper.

REVIEW PROCESS

All manuscripts undergo an initial evaluation by the Editor-in-Chief (and/or members of the Editorial
Board) and may be rejected without further review if they are deemed insufficiently interesting, lacking nov-
elty, too preliminary, or outside the scope of the journal. Prior to the review process, each manuscript is
subjected to plagiarism detection software to verify its originality and ensure the quality of the written work.
Authors should take care not to exceed the limit of 20% overlap with previously published papers. Papers
with a high degree of overlapping with previously published data, even in cases of self-plagiarism, will be re-
jected without review. Manuscripts suitable for the review process are sent to at least two impartial reviewers.
Geoadria follows a double-blind review process, which means the identities of the authors are concealed from
the reviewers, and vice versa. When necessary, if one review was negative, the manuscript is sent to a third
reviewer. The final decision regarding the acceptance or rejection of articles lies with the Editor-in-Chief, and
his/her’s decision is considered final. Editors are not involved in decisions regarding papers they have written
themselves, those written by family members or colleagues, or those related to products or services in which
the editor has a vested interest. Any such submissions are subject to the journal’s regular procedures, with peer
review conducted independently by other editors and their research groups.

Reviewers

Authors have the opportunity and obligation to suggest up to five reviewers who are appropriate for
the paper, although it should be noted that the journal may not utilize these suggestions. Along with the
names, the reviewer’s contact information (email) and an explanation as to why the reviewer is being pro-
posed are required. The proposal of reviewers is done through the Morepress platform during the paper
submission process. Authors are responsible for providing accurate data regarding the suggested reviewers.
Inaccurate names and contact details may result in rejection of the manuscript. Authors can also suggest
reviewers to be avoided due to any relationship that could hinder an unbiased opinion of the authors’ work

(e.g., professional or private connections).

After the review

Once the reviews are uploaded to the system, the Editor-in-Chief makes a decision regarding the possible
acceptance of the manuscript. The reviews are then sent to the authors via the Morepress platform, and if the re-
views are positive, the authors are expected to submit the revised version within the given timeframe. If authors
are unable to resubmit the revised manuscript within this period, they should contact the Editor-in-Chief to
discuss the possibility of extending the deadline for resubmission or uploading it as a new manuscript once all
changes requested by the reviewers have been made. Authors must submit a new cover letter with each revised
version, along with a response to each reviewer’s comment. If changes in authorship (addition or removal of an

author) have occurred during the revision process, authors are requested to clarify the reason for the change. All
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authors, including the removed or added ones, need to submit written consent for the change. Authors added
during the evaluation process must also submit a filled-in and signed Declaration of Authorship. The revised
version is evaluated by the editor and/or reviewers, and the Editor-in-Chief makes a decision as soon as possi-
ble regarding the final acceptance based on their suggestions. If necessary, further revisions may be requested
to meet all the reviewers' requirements. Once the manuscript is accepted for publication, it is assigned a DOI
number, and a linguistic and technical revision is conducted. The authors then review the manuscript and it
is posted as an online first version. After this point, changes to the authors of the manuscript are not possible.
Once all articles for an issue are collected, the authors receive the galley proof for final review before printing.
The authors are expected to primarily correct any typographical errors on the proofs and not the content. The
proofs must be returned to the Editorial Office within 72 hours. The final version is sent for printing, and all
manuscripts are posted online as PDF files in their final form and indexed in databases.

Authorship and change of authorship

The individual contribution of each author must be stated in the manuscript after it has been accepted
for publication. An author can be someone who has substantially contributed to the idea or design of the
research, data acquisition, data analysis or interpretation, drafting, writing, or critical revision of the paper for
important intellectual content, and has approved the final version of the paper. Other contributors should be
acknowledged in the acknowledgments section but cannot be considered as authors of the work. All authors
should approve the final version of the paper before submitting it to Geoadria. They agree to be accountable
for all aspects of the work and should state and verify, with the signature of the corresponding author in the
cover letter, that all data is authentic and correct. Authors are expected to carefully consider the list and order
of authors before submitting their manuscript and provide the definitive list of authors at the time of the orig-
inal submission. Any addition, deletion, or rearrangement of author names in the authorship list should only
be made before the manuscript has been accepted and must be approved by the journal Editor. To request
such a change, the corresponding author must provide (a) the reason for the change in the author list and (b)
written confirmation (via email or letter) from all authors indicating their agreement with the addition, re-
moval, or rearrangement. In cases of adding or removing authors, this includes confirmation from the author
being added or removed. Only in exceptional circumstances will the Editor-in-Chief consider the addition,
deletion, or rearrangement of authors after the manuscript has been accepted. During the Editor-in-Chief’s
consideration, publication of the manuscript will be suspended. If the manuscript has already been published
in an online issue, any approved requests by the Editor-in-Chief will result in a corrigendum.

GDPR

In accordance with the EU General Data Protection Regulation (GDPR), the journal collects data on authors,
reviewers, and editors, including names, surnames, titles, contact details, fields of professional interest, and CV.
The information is used to help editors choose the appropriate reviewers, contact reviewers and authors, and
provide the necessary information in published articles. Data are used only to the extent needed for publication,
and information that is not included in the article or acknowledgement will not be shared with third parties.
Data will be stored until revocation or erasure of data upon the request of the author/reviewer/editor.

RETRACTION OF PUBLISHED PAPERS

If the authors made an honest error or discover major flaws in their work, they can retract the paper. The online
version will then be marked as “retracted by authors.” All links to the retracted article will be maintained. If the
editors, reviewers, or readers notice a case of duplicate or overlapping publication, fraudulent use of data, pla-
giarism, or unethical research, the paper will be retracted after an internal review by the editorial board. In such
cases, the online version will be marked as “retracted by the editorial board.” All links to the retracted article will
be maintained. All retractions will be done in accordance with the COPE retraction guidelines.
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DECLARATION OF INTEREST

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests include
employment, consultancies, stock ownership, honoraria, paid expert testimony, patent applications/regis-
trations, and grants or other funding. Authors must disclose any interests in the manuscript. If there are no

interests to declare, please state: “The authors declare no conflict of interest.”

FUNDING

It is recommended to indicate the sources of research funding. An example is in the template.

INCLUSION

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences, and
promotes equal opportunities. The content of the paper should make no assumptions about the beliefs or
commitments of any reader; it should contain nothing that might imply that one individual is superior to
another based on age, gender, race, ethnicity, culture, sexual orientation, disability, or health condition.
Moreover, inclusive language should be used throughout, ensuring that the writing is free from bias, ste-
reotypes, slang, references to the dominant culture, and cultural assumptions. It is recommended to avoid
the use of descriptors that refer to personal attributes such as age, gender, race, ethnicity, culture, sexual
orientation, disability, or health condition, unless they are relevant and valid. These guidelines serve as a
point of reference to help identify appropriate language but are by no means exhaustive or definitive.

LANGUAGE

Please write your text in good English (American or British usage is accepted, but not a mixture of these).
We recommend that authors who feel their English-language manuscript may require editing consider
professional proofreading.

CORRECTION OF DATA IN THE PUBLISHED WORK

The authors are responsible for the accuracy of the published data. All corrections in the paper must be
made before the publication of the issue. Therefore, the corresponding author receives a copy of the paper,
which must be reviewed as soon as possible and within 72 hours at the latest. If, despite this, the authors
discover a major error in the published work, they can submit a correction (erratum) to the editors, which
will be published online and in the next printed edition.

The authors are required to follow the instructions provided above when preparing graphic material and
editing the manuscript. The manuscript will not proceed to the further review process until it adheres to the
specified formatting instructions for authors. For any questions related to the technical editing of the text,
please contact the technical editor via email at imaricl@unizd.hr or executive editor at anblace@unizd.
hr. The authors of scientific articles are responsible for the content, originality, authenticity, and ethics of
the paper (see code of conduct for authors). The authors of scientific articles receive a copy of the journal.
Manuscripts and reviews are not remunerated. The Editorial Board, Editor-in-Chief, Executive Editor, and
Technical Editor reserve the right to make minor changes to the text, proofreading, and graphical docu-

mentation.

Editorial board
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