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Ante Blace

Promjene sumskoga pokrova na podrucju
Ravnih kotara u drugoj polovici 19. stoljeca

Forest cover changes in the Ravni Kotari Region
in the second half of the 19" century

U ovom su radu istrazene promjene Sumskoga pokrova
tijekom druge polovice 19. st. na podruéju Ravnih kotara.
Polaziste ¢ine podaci o povrSinama $uma i Sumovitih
pasnjaka iz 1849. na razini ravnokotarskih katastarskih
opéina prve sustavne franciskanske izmjere te povrsine
Sume iz revizije katastra iz 1900. U istraZivanju je koristen
GIS program ArcMap kojim su podaci vizualizirani te su
provedene metode prostorne analize temeljem Moranova
11 Getis-Ordova Gi* koeficijenta. Rezultati upuéuju na
male udjele Suma na razini katastarskih op¢ina i Ravnih
kotara u cjelini 1849. i povecanje Suma do pocetka 20. st.
Povecanje suma posljedica je brojnih odredaba i zakona o
zagtiti Suma koje su u Dalmaciji stupile na snagu tijekom
druge polovice 19. st. Prisutna je i statisticki znacajna
pozitivna i negativna grupiranost vrijednosti $umskih
povrsina u manjem broju susjednih katastarskih opéina
iz Cega proizlazi da su promjene Sumskoga pokrova
rezultat uglavnom slucajnoga, a ne sustavnoga djelovanja
pojedinih ¢imbenika.

Kljuéne rijeci: katastarske opéine, Ravni kotari, promjena
$umskoga pokrova, prostorna analiza

The focus of this paper is forest cover change during
the second half of the 19™ century in the Ravni Kotari
Region. The starting point for the research was data on
forests and wooded pastures from 1849, based on Ravni
Kotari cadastral municipalities of the first systemat-
ic Franciscan Survey and data on forest cover from the
1900 cadastre revision. GIS ArcMap software was used to
visualise the forest cover and perform spatial pattern anal-
ysis using Moran’s | and Getis-Ord Gi* statistics. The re-
sults indicated a small proportion of forests in Ravni Ko-
tari cadastral municipalities and Ravni Kotari as a whole
in 1849, but an increase in forest cover throughout the
second half of the 19 century. Forest cover increase was a
consequence of several legislative and institutional protec-
tion measures for forests, which came into effect in Dal-
matia in the second half of the 19™ century. Statistically
significant positive and negative spatial autocorrelations
of forest cover were present in some adjacent municipal-
ities, indicating the mainly random influence of certain
factors on forest changes in the Ravni Kotari Region.

Key words: cadastral municipalities, Ravni Kotari,
forest cover change, spatial analysis
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Uvod

Primorska Hrvatska od prapovijesti je bila obi-
ljezena izmjenom izvornoga okolisa i oblikovanja
kulturnoga krajolika zbog koristenja zemljista
(Glamuzina i Fuerst-Bjelis, 2015; Fuerst-Bjelis,
2018). Jedna od najuodljivijih posljedica koriste-
nja zemljista bila je deforestacija u vidu paleza i
sjece (Williams, 2006). Ljudi su smanjivali Sumski
pokrov zbog dobivanja obradivih povriina, izvora
energije, materijala za gradnju itd. Iako je danas
obesumljenje globalni proces, uocljiv je pad sma-
njenja Sumskih povrsina pa i povecanja suma (fo-
rest transition) u ekonomski razvijenijim zemljama
(Meyfroidt i Lambin, 2011). To se na podrudju
nekih europskih zemlja i Sjeverne Amerike po-
Celo dogadati krajem 19. 1 pocetkom 20. st., a na
Sredozemlju prije 50 do 70 godina (Cervera i dr,,
2019).

Cilj rada je istraziti prostorni raspored Suma,
promjene Sumskih povr§ina i ¢imbenike promje-
na na podrucju Ravnih kotara u drugoj polovici
19 st., odnosno od 1849. do 1900. To je razdoblje
odabrano zbog nekoliko razloga. U 19. st. u Ha-
bsburskoj Monarhiji pocele su se provoditi su-
stavne izmjere zemljista, a podaci iz 1849. (prva
cjelovita katastarska izmjera) te iz 1900. (revizija
katastra) ¢ine kvalitetnu podlogu u istrazivanja
$umskih pokrova. Naknadni podaci o povr§inama
$uma uglavnom nisu dostupni na razini katastar-
skih opé¢ina, a oni koji jesu, nisu sasvim pouzdani.
Jos nekoliko vrsta podataka dostupno je za 1849.
11900., a radi se o broju stanovnika i broju stoke.
Naime, broj stanovnika Ravnih kotara od 1849.
do 1900. porastao je prema podacima iz popisa
stanovnika viSe nego u ijednom drugom polusto-
ljetnom razdoblju. Tijekom druge polovice 19.
st. donesene su i razli¢ite mjere zastite Sumskoga
pokrova, $to nije bio slu¢aj u ranijim razdobljima.
Spomenuti ¢imbenici — stanovnistvo, gospodarske
djelatnosti (u ovom slucaju stocarstvo) i zakonska
regulativa u proucavanju promjena zemljinoga
pokrova, pa tako i Suma, smatraju se neposrednim
Cimbenicima koji te promjene izazivaju (Plienin-
ger i dr.,, 2016) te su stoga i analizirani u ovom
istraZivanju.
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Infroduction

Littoral Croatia has been characterised by envi-
ronmental change and the formation of the cultural
landscape due to land use since the prehistoric era
(Glamuzina and Fuerst-Bjelis, 2015; Fuerst-Bjelis,
2018). One of the most noticeable consequences
of land use was deforestation via fires and logging
(Williams, 2006). People have been reducing forest
cover to obtain arable land, sources of energy, con-
struction materials, etc. for millennia. Although de-
forestation is a global process today, there has been
a marked decline in forest loss (forest transition)
in economically more-developed countries (Mey-
froidt and Lambin, 2011). This occurred in some
European countries and North America through-
out the late 19* and early 20® centuries, and in the
Mediterranean area in the mid-20" century (Cer-
vera et al., 2019).

The aim of this study was to investigate the
spatial distribution of forests, changes in forested
areas, and factors that influenced these changes
in the Ravni Kotari Region in the second half of
the 19 century, i.e. from 1849 to 1900. The period
was selected for several reasons. In the 19™ cen-
tury, systematic land surveys were carried out in
the Habsburg Monarchy, and data from 1849 (the
first systematic cadastral survey) and 1900 (cadas-
tral revision) formed a good basis for forest cov-
er research. Subsequent data on forested areas are
generally unavailable at the cadastral municipality
level and those that are accessible are not entirely
reliable. Other types of data are also available for
1849 and 1900, specifically the number of inhabit-
ants and livestock. In fact, the population of Ravni
Kotari increased more between 1849 and 1900
than in any other half-century period on record,
according to census data. Also during this period,
various forest protection measures were imple-
mented, which was not the case in earlier periods.
The factors mentioned—population, economic ac-
tivities (in this case, livestock herding), and legal
regulations—are considered to be the direct factors
(Plieninger et al., 2016) in land and forest cover
changes, which is why they were analysed in this
research.



Podrucje istrazivanja

Ravni kotari su fizionomska odnosno uvjet-
no-homogena regija sredi$njega dijela Primorske
Hrvatske koja zauzima oko 1700 km? izmedu
otoka Paga i Vira na sjeverozapadu do rijeke Krke
na jugoistoku (sl. 1) (Blace, 2014). Fizionomska
i vizualno najuodljivija znacajka Kotara jest niski
prostor do uglavnom 200 m nadmorske visine koju
upotpunjuje izmjena vapnenacko-dolomitnih uzvi-
sina i flisnih udolina dinarskoga pravca pruzanja.
Glavnina ravnokotarskoga terena izgradena je od
propusnih krednih vapnenaca i vapnenackih breca
i djelomi¢no propusnih dolomita i laporovitih va-
pnenaca, a manji dio od nepropusnih klastita (Fri-
tz, 1978).

Prema fitogeografskoj regionalizaciji $um-
ske vegetacije u Hrvatskoj (Trinajsti¢, 1998),
priobalni dio Ravnih kotara od Nina, preko

Research area

Ravni Kotari is a physiognomic or condition-
al-homogeneous region of the central part of Lit-
toral Croatia, occupying about 1700 km? between
the islands of Pag and Vir to the northwest and
the River Krka to the southeast (Fig. 1) (Blace,
2014). The most notable visual features of Ravni
Kotari are lowland areas up to 200 m in altitude,
with the alternating limestone-dolomite hills and
flysch valleys of the Dinaric lie. Most of the Ravni
Kotari area comprises water-permeable Creta-
ceous limestone and limestone breccia, and par-
tially permeable dolomites and marl limestone,
but a small part is composed of watertight clastite

(Fritz, 1978).

According to the biogeographic regionalisation
of forest vegetation in Croatia (Trinajsti¢, 1998), the
coastal part of Ravni Kotari, encompassing Nin, Za-
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SI. 1. Podrucje istrazivanja: Ravni kotari
Fig. 1 The research area: Ravni Kotari
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Zadra, Biograda do Vodica pripada eumedi-
teranskoj zoni izvornih, a danas degradiranih
zajednica hrasta crnike (Orno-quercetum ilicis).
Zaobalni dio Ravnih kotara, odnosno pravi
ravnokotarski prostor, podrudje je subsredoze-
mne klimazonalne zajednice hrasta medunca
i bijeloga graba (Querco-Carpinetum orienta-
Zis) (Trinajsti¢, 1998). I u zaobalju su izvorne
Sumske zajednice znatno degradirane u Sikare.
Za suvremeno je doba vazno, posebno u prio-
balju, Sirenje alepskoga bora (Pinus halepensis),
§to je posljedica antropogene reforestacije koja
je zapocela u 19. st. (Klepac, 1997) i kasnijega
prirodnog Sirenja.

Pocetkom 19. st. Ravni kotari su vrlo vje-
rojatno bili priliéno obesumljen prostor. Po-
sljedica je to neodrzivoga koristenja Suma (za
ogrjev, u ispasi, kao gradevinski materijal, u
brodogradniji) tijekom ranoga novog vijeka, §to
je bilo obiljezje Sredozemlja u ¢jelini (Hughes,
2005) i ¢injenice da je tijekom 17.1 18. st. na
tom prostoru vodeno vise mletacko-osman-
skih ratova tijekom kojih su pozare podmetale
obje strane (Novak, 1960; Perici¢, 2006). Na-
kon ukinué¢a Mletacke Republike francuska je
uprava u Dalmaciji pocetkom 19. st. poduzela
konkretne mjere obnove i zastite suma (osni-
vanje rasadnika u Zemuniku i Ninu, zabrana
pase), ali zbog kratkotrajnosti nije polucen vedi
rezultat (Mestrovi¢ i dr., 2011). Tek su u drugoj
polovici 19. st. tijekom druge austrijske uprave
postignuti veéi uspjesi na tom polju.

Materijali i metode

Franciskanski katastar

Godine 1817. Habsburska Monarhija zapocela
je izmjeru Citavoga drzavnog teritorija sa svrhom
izrade modernoga katastra i sustavnoga oporezi-
vanja prema neto vrijednostima zemlji$nih priho-
da (Baji¢ Zarko, 2006; Gjurasevi¢, 2014). Prema

tadasnjem habsbur§kom vladaru caru Franji I.
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dar, Biograd and Vodice, belongs to the Mediterra-
nean zone of primary, now degraded, evergreen oak
communities (Orno-quercetum ilicis). The hinterland
of the Ravni Kotari Region (Ravni Kotari in the nar-
row sense) is an area of sub-Mediterranean climate
with a community of downy oak and hornbeam
(Querco-Carpinetum orientalis) (Trinajsti¢, 1998). In
the hinterland, as on the coast, the primary forests
have been almost entirely reduced to bushes and
shrubs. The spread of Aleppo pine (Pinus halepen-
sis) is characteristic of the modern period, especially
on the coast, and is a consequence of anthropogenic
reforestation that began in the 19 century (Klepac,
1997), and subsequent natural expansion.

In the early 19™ century, Ravni Kotari was probably
significantly deforested. This was the consequence of
unsustainable forest management (these forests had
long been exploited for firewood, grazing, construction
material, and shipbuilding) during the early modern
period, which was typical of the entire Mediterranean
area (Hughes, 2005). In the 17" and 18™ centuries, the
Venetian Republic and the Ottoman Empire clashed
several times in the Ravni Kotari area, and forests
were deliberately torched by both sides (Novak, 1960;
Perici¢, 2006). After the fall of the Venetian Republic,
the French administration in Dalmatia in the early
19" century adopted specific measures for the res-
toration and protection of forests (the establishment
of sapling nurseries in Zemun and Nin, and a ban on
grazing). But this administration was short-lived and
the policy did not produce any major results (Mestro-
vi¢ et al., 2011). Only in the second half of the 19%
century, during the second Austrian administration,
was greater success achieved in this field.

Materials and methods

The Franciscan Cadastre

In 1817, the Habsburg Monarchy began a sur-
vey of all its territories in order to create a mod-
ern cadastre and introduce systematic taxation
according to the net value of land revenues (Baji¢
Zarko, 2006, Gjurasevi¢, 2014), named the Fran-

ciscan Survey and Franciscan Cadastre after Em-



dobila je naziv franciskanska izmjera i Franci-
skanski (Franjin) katastar. Hrvatska u 19. st. nije
bila politicki jedinstven nego rascjepkan teritorij
pa su njezine regije premjerene u tri etape. Tako
je izmjera zapocela u Istri (1817. — 1822.), potom
Kraljevini Dalmaciji (1823. — 1828.), a na kraju
u Banskoj Hrvatskoj, Slavoniji i Vojnoj kraji-
ni (1855. — 1871.) (Slukan Alti¢, 2003). Tada su
uspostavljene i katastarske opcine kao osnovne
teritorijalne jedinice katastra. Za svaku su kata-
starsku opéinu izradena dva temeljna dokumenta
— katastarski plan (kartografski prikaz svih Cesti-
ca) i upisnik Cestica (evidencija svih Cestica pre-
ma broju s podacima o povrsini, klasi i vlasniku).
Nesto kasnije u odnosu na izmjeru izradeni su i
operati porezne procjene ili ekonomski opisi. To
su ekonomski i geografski opisi opéina s detaljnim
i relevantnim podacima o prostoru, stanovni§tvu i
gospodarstvu (posebno poljoprivrednoj proizvod-
nji). Bilo je predvideno da se svakih 15 godina
obavi revizija katastra s obzirom na promjene u
koristenju zemljista i nasljedivanju Cestica (Slukan
Alti¢, 2003), ali odredba se nije sustavno provo-
dila. Zbog ¢injenica da je tom izmjerom prvi put
obuhvaden C¢itav teritorij Hrvatske te sustavnoga
rada i obilja prikupljenih podataka Franciskanski
katastar i popratna dokumentacija prvorazredan
su povijesnogeografski izvor, ali i temelj funkcio-
niranja dana$nje geodetske sluzbe.

U Franciskanskom katastru odnosno operatima
zabiljezeno je vise klasa, tj. vrsta zemljiSta s pri-
padajuéim povr§inama. Za katastarske opcine na
prostoru Dalmacije! operati (operato dell'estimo cen-
suario) su izradeni 1840-ih godina (Vodi¢ Drzavnog
arhiva u Zadru, 2014), a naj¢esce zastupljene kate-
gorije zemljista bile su: oranice (campi), vinogradi
(vigne), maslinici (o/ivetti), vrtovi (orti), pasnjaci
(pascolo), Sume (boschi) neplodno (infertile) i neko-
risno (inutile).? Za potrebe ovoga rada istrazene su
$ume (boschi) 1 mijesana kategorija Sumoviti pas-
njaci (pascoli boscati) koja se pojavljuje samo 1849.
Prva i jedina revizija katastra na podru¢ju Dalma-
cije obavljena je izmedu 1896. 1 1900. i objavljena

1 Navedeni podaci koji se odnose na prostor Kraljevine Dalmacije mje-
rodavni su i za Ravne kotare.

2 Sva katastarska dokumentacija za podrucje Kraljevine Dalmacije
pisana je na talijanskom jeziku i pohranjena u Drzavnom arhivu u
Splitu.

peror Francis I. During the 19™ century, Croatia
was a politically-divided territory, so its regions
were surveyed in three phases. Surveying began in
Istria (1817-1822), then in the Kingdom of Dal-
matia (1823-1828) and finally in Croatia, Slavonia
and the Military Frontier (1855-1881) (Slukan
Alti¢, 2003). Cadastral municipalities were estab-
lished at that time as the basic territorial units of
the cadastre. For each cadastral municipality, two
basic documents were created: a cadastral plan (a
cartographic representation of all land plots) and a
plot register (a record of all plots with information
regarding their size, class, and ownership). In the
years that followed, tax assessments (gperato) and/
or economic descriptions were compiled. These
were economic and geographic descriptions of
municipalities with detailed, relevant data on the
space, population, and economy (especially agricul-
tural production). Every 15 years, a revision of the
cadastre was to be carried out, recording changes
in land use and ownership (Slukan Alti¢, 2003).
'The directive was not implemented systematically.
Since this was the first survey to cover the entire
territory of Croatia, the systematic work involved
and volume of information collected for the Fran-
ciscan Cadastre and its accompanying documenta-
tion are the principal historical and geographical
sources and foundation for geodetic administration
in Croatia today.

Several land classes (types with corresponding
surface areas) were recorded in the Franciscan Ca-
dastre. For the Dalmatian' cadastral municipalities,
operatos (operato dell'estimo censuario), were created
during the 1840s (Vodi¢ Drzavnog arhiva u Zadru,
2014), with the most common land use categories
being plough-land (campi), vineyards (vigne), olive
groves (ofiverti), gardens (orti), pastures (pascolo),
forests (boschi), infertile land (infertile), and unused
land (inutile)*. For the purpose of this research, for-
ests (boschi) and a mixed category of wooded pas-
tures (pascoli boscati), which appeared only in 1849,
were investigated. The first and only revision of the
cadastre in Dalmatia was carried out in the period

1 These data on the territory of the Kingdom of Dalmatia are also valid
for the Ravni Kotari Region.

2 All cadastral documentation for the territory of the Kingdom of Dal-
matia was written in Italian and is housed in the State Archives of
Split.
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kao zasebna publikacija (Opcinski rjecnik za kralje-
vine i zemlje zastupane u carevinskom vijecu, XIV.
Dalmacija, 1908) s podacima o vrstama zemljista
i njihovim povrsinama, broju stoke te rezultatima
popisa stanovnistva iz 1900.

Franciskanski je katastar u dosadasnjim istra-
Zivanjima promjena koriStenja zemljista i $um-
skoga pokrova u Hrvatskoj bio razmjerno malo
zastupljen. Medutim, u drugim zemljama koje su
takoder bile dio Austro-Ugarske Monarhije, po-
sebno u Sloveniji i Ceékoj, Franciskanski se ka-
tastar u znanstvenom radu Cesto koristi. Tako su
Petek i Urbanc (2004) te Gabrovac (2019) dali te-
orijsku osnovu upotrebe kartografskoga i pisanoga
dijela (operati) Franciskanskoga katastra u prou-
¢avanju promjena koristenja zemljista. Gersic i dr.
(2018) usporedili su koristenje zemljista u jednom
dijelu Ljubljanske kotline u prvoj polovici 19. st. i
danas. Gabrovec i Kumer (2019) su koristeéi se i
pisanim dijelom katastra istrazili promjene kori-
Stenja zemljiSta u Citavoj Sloveniji od sredine 19 st.
do danas. Usporedbu promjena koristenja zemlji-
sta od 1825. do danas izmedu Slovenije i Ceske
proveli su Bicik i dr. (2019). Takoder, Bicik i dr.
(2015) proveli su sveobuhvatno istraZivanje pro-
mjena koriStenja zemljista u Ceékoj od sredine 19.
st. do danas. U tom su radu dali teorijsku osnovu
proucavanja promjena kori§tenja zemljista, ¢imbe-
nike promjena, metode i materijala koji se pri tome
koriste, a Franciskanski katastar im je posluzio
kao polaziste u radu. Kré¢madrova i Jelecek (2016)
na temelju pisanoga dijela katastra proucili su ra-
zvoj agroSumarstva na podrudju Ceske. Skalog i dr.
(2012) proucili su promjene sumskoga pokrova od
kraja 18. do pocetka 21. st. na podrucju sredisnje
Ceske. Svi navedeni autori smatraju Franciskanski
katastar (kartografski dio i pisani dio) pouzdanim
izvorom u proufavanju promjena koriStenja ze-
mljista i Suma.

Metode

Povijesna rekonstrukcija Sumskoga pokrova na
temelju arhivskih materijala i starih karata jed-
na je od metoda rada onih znanstvenika koji se
bave promjenama koristenja zemljista i zemljis-

noga pokrova (Skalos i dr., 2012; Kanianska i dr.,

74

of 1896-1900 and issued as a separate publication
(Opcinski rjecnik za kraljevine i zemlje zastupane u
carevinskom vijecu, XIV. Dalmacija, 1908) with data
on land classes and surface area, livestock numbers,
and the results of the 1900 census.

So far, the Franciscan Cadastre has been relative-
ly underrepresented in studies of land use change
and forest cover in Croatia. However, in other coun-
tries that were also part of the Austro-Hungarian
Monarchy, especially in Slovenia and the Czech
Republic, the Franciscan Cadastre is often used in
scientific work. Thus, Petek and Urbanc (2004) and
Gabrovac (2019) provided a theoretical basis for
the use of the cartographic and written parts (oper-
tos) of the Franciscan Cadastre in the study of land
use changes. Gersi¢ et al. (2018) compared land use
in one part of the Ljubljana Basin in the first half
of the 19% century and 2018. Gabrovec and Kum-
er (2019), using the written part of the cadastre,
explored changes in land use throughout Slovenia
from the mid-19" century to 2019. A comparison
of land use changes from 1825 to 2019 between
Slovenia and the Czech Republic was performed
by Bicik et al. (2019). Also, Bi¢ik et al. (2015) con-
ducted a comprehensive survey of land use changes
in the Czech Republic from the mid-19™ century
to 2015. In this paper, they provided the theoretical
basis for the study of land-use change, the factors of
change, the methods and materials used in doing so,
and the Franciscan Cadastre served as their starting
point in the work. Krémarova and Jelecek (2016),
based on the written part of the cadastre, examined
the development of agroforestry in the Czech Re-
public. Skalos et al. (2012) examined the changes
in forest cover from the late 18" to the beginning
of the 21* century in the area of central Bohemia.
All cited authors considered the Franciscan Cadas-
tre (cartographic and written parts) to be a reliable
source for studying land and forest use changes.

Methods

Historical reconstruction of forest cover based
on archive materials and old maps is one method
employed by scientists dealing with land use and
land cover changes (Skalos et al., 2012; Kanianska
et al., 2014; Tian et al., 2014; Fuchs et al., 2015;



2014; Tian i dr., 2014; Fuchs i dr., 2015; Durbe-
§i¢ 1 Fuerst-Bjelis, 2016; Kaim i dr., 2016; Kr¢-
mdrova i Jelecek, 2016). Posebno se to odnosi na
razdoblje od 19. st. zbog pocetka sustavnih izmje-
ra zemlji$ta i dostupnosti mnostva kartografsko-
ga materijala u digitalnom obliku. Kao polazna
toc¢ka u istrazivanju odabrane su 83 katastarske
op¢ine koje se danas nalaze na podru¢ju Ravnih
kotara. Iz ekonomskih operata ravnokotarskih
katastarskih opc¢ina Franciskanskoga katastra iz
Drzavnoga arhiva u Splitu® preuzeti su podaci o
povrsinama $uma i Sumovitih pasnjaka, preracu-
nati iz lokalnih mjernih jedinica (gonjali i kamp)*
u metri¢ki sustav te upisani u program Micro-
soft Excel 2013. Isto je napravljeno za podatke
o povrsinama Suma iz revizije 1900. godine koji
su ve¢ bili izraZeni u mjernim jedinicama me-
trickoga sustava. Potom su ti podaci pridruzeni
atributnoj tablici sloja ,katastar” iz SRPJ-a (Sre-
didnji registar prostornih jedinica RH) iz kojega
su izdvojene ravnokotarske katastarske opéine u
GIS programu ArcMap 10.1. Pridruzivanje je
ostvareno preko naziva katastarskih opéina ¢ime
je izbjegnuto ru¢no prepisivanje podataka. Time
je stvorena baza za izradu koropletnih karata s
prikazima udjela Sumskih povrSina ravnokotar-
skih katastarskih opéina za 1849. kao i promjene
udjela 1849.—1900. Za prikaze udjela Suma 1849.
i udjela Sumovitih pasnjaka 1849. koristena je
Jenksova metoda klasifikacije. Za prikaz promje-
na udjela suma 1849. - 1900. koristena je metoda
jednakih intervala.

Da bi se pokusali utvrditi razlozi udjela sumskih
povréina i njihove promjene, koriStena je metoda
korelacije i to Spearmanov koeficijent. Korelirani
su podaci o broju stanovnika, broju stoke (koza) i
udjelima $uma 1849. (iz operata) kao i njihove pro-
mjene 1849. — 1900. (iz Op¢inskoga rjecnika) na
razini ravnokotarskih katastarskih opéina koriste-
njem racunalnoga programa STATISTICA 13.3.
Nadalje, u svrhu objasnjenja prostornoga rasporeda

3 Nekoliko operata koji se odnose na prostor grada Zadra nisu dostupni
u Drzavnom arhivu u Splitu. Moguée je da su za neke katastarske op¢i-
ne izvornici ili preslike dokumenata pohranjeni u nekom od austrijskih
ili talijanskih drzavnih arhiva.

4 Zadarski gonjal = 2370,91 m?, ninski gonjal = 1336,1583 m?, sibenski
gonjal = 853,114 m?, padovanski kamp = 3656 m? (Zaninovi¢-Rumora,
2007).

Durbesi¢ and Fuerst-Bjelis, 2016; Kaim et al.,
2016; Kré¢marova and Jeledek, 2016). This applies
in particular to the 19™ century onward, when sys-
tematic land surveying began. A large number of
cartographic materials are now available in digital
form. As the starting point for the research, 83
Ravni Kotari cadastral municipalities were selected.
Data on forests and forest pastures were taken from
economic descriptions of Ravni Kotari cadastral
municipalities in the Franciscan Cadastre (housed
in the State Archives of Split)?*, converted from lo-
cal units (i.e. the gonjal and the camp)* to the metric
system and entered into a Microsoft Excel 2013
spreadsheet. The same was done for data on for-
ested areas (already expressed in metric units) from
the 1900 cadastre revision. These data were merged
with the “cadastre” layer attribute table of the Cen-
tral Registry of Spatial Units in the Republic of
Croatia (SRPJ—S8redisnji registar prostornh jedinica
Republike Hrvatske) from which Ravni Kotari ca-
dastral municipalities were extracted using ArcMap
10.1. GIS software. Merging was done according
to the names of the cadastral municipalities, thus
avoiding the need to overwrite data manually. This
resulted in a database for the creation of chorop-
leths representing the proportion of forested areas
in Ravni Kotari cadastral municipalities in 1849,
and changes from 1849 to 1900. Jenks’s classifica-
tion method was used to represent the proportions
of forests and wood pastures in 1849. Equal inter-
vals classification was used to display changes in the
forested proportion from 1849 to 1900.

'The correlation method (Spearman’s rank co-
efficient) was used to determine the reasons for
these changes. Population and livestock numbers
(goats) were correlated with the 1849 data on
the forested proportion (from operatos) as well as
changes from 1849 to 1900 (from Opéinski rjecnik)
at the level of the Ravni Kotari cadastral munici-
palities. STATISTICA 13.3 software was used to

perform correlations. Next, to explain the spatial

3 Several economic descriptions (operatos) related to the Zadar area are
absent from the State Archives of Split. It is possible that the originals
or copies of documents for some cadastral municipalities are stored in
Austrian or Italian state archives.

4 The Zadar gonjal = 2,370.91 m? the Nin gonja/ = 1,336.1583 m?, the
Sibenik gonjal = 853.114 m?, and the Paduan camp = 3,656 m* (Zani-
novié¢-Rumora, 2007).
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$umskih povrsina i njihove promjene na podrucju
Ravnih kotara u ArcMap-u je provedena prostorna
autokorelacija. Prostorna autokorelacija je metoda
kojom se istrazuje prostorni raspored pojedinih po-
java prema osnovnoj ideji da objekti koji su geograt-
ski medusobno blizi imaju sli¢ne vrijednosti ispitane
pojave, a objekti koji su medusobno udaljeniji imaju
vece razlike u vrijednostima (Chapman McGrew i
dr., 2014). Nekoliko koeficijenata se koristi u istra-
Zivanju prostorne autokorelacije, a medu ¢e$¢ima je
globalni Moranov I koeficijent koji poprima vrijed-
nosti od -1 do 1 (Chapman McGrew i dr., 2014).
Statisticki znacajne pozitivne vrijednosti autokore-
lacije upucuju na grupiranost odnosno na to da ge-
ografski bliski objekti imaju sli¢ne vrijednosti vari-
jabli. Negativne vrijednosti upucuju na rasprsenost,
tj. na to da kod medusobno bliskih objekata postoje
velike razlike u vrijednostima varijabli. Za razliku
od Moranova I koeficijenta, koji jednom vrijedno-
§¢u iskazuje grupiranost na razini ¢itavoga istraziva-
nog prostora, Getis-Ordov Gi* koeficijent rabi se na
lokalnoj razini (Getis i Ord, 1992). Gi* koeficijent
sluzi za analizu obrasca (pattern), tj. Zarista (hot-spot
analysis) pri ¢emu se za svaki objekt u z i p-vrijed-
nostima izrazava pozitivna ili negativna vrijednost
grupiranosti prema analiziranoj varijabli. Vrijed-
nosti svakoga objekta, u ovom slucaju katastarskih
opéina, usporeduju se s vrijednostima susjednih
objekata i na temelju toga racuna grupiranost. Ako
z-vrijednosti istrazene varijable padnu u interval iz-
medu -2,06 i 2,06, onda nije prisutna ni grupiranost
ni rasprienost. Racunanje Gi* koeficijenta takoder je
obavljeno u GIS programu ArcMap.

Rezultati i rasprava

Prva analizirana varijabla iz katastra su Sumoviti
pasnjaci. Sumoviti pasnjak bio je kategorija zemlji-
§ta koriStena za ispasu stoke kao i pasnjak, s tom
razlikom §to su na takvim Cesticama rasle i razlici-
te grmolike vrste (borovice, smrdljike, $mrike) kao
1 hrastovi (Opemto dell'Estimo censuario, Comune di
Zemonico, 1849). Prostorni raspored udjela te kate-
gorije zemljista po ravnokotarskim opéinama ne daje
konkretan zaklju¢ak. Primjetno je da su neke op¢ine
u zaobalju Zadra imale vece udjele sumovitih pasnja-
ka, dok je u ostalim dijelovima Kotara njihov raspo-
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distribution of forested areas and changes thereto
in the Ravni Kotari Region, a spatial autocorre-
lation method was performed. Spatial autocor-
relation is a method of determining the spatial
distribution of individual phenomena according
to the basic idea that objects that are geograph-
ically closer to each other have similar values of
the examined variable, while objects that are more
distant from each other have greater differences
in values (Chapman McGrew et al., 2014). Sev-
eral coefficients are used to express spatial auto-
correlation and among the more common is Mo-
ran’s I coeflicient that can vary between -1 and
1 (Chapman McGrew et al., 2014). Statistically
significant positive values of autocorrelation in-
dicate clustering, i.e. geographically close objects
with similar values of a variable. Negative values
indicate dispersion, i.e. a large difference in the
values of variables. In contrast to Moran’s I coef-
ficient, which expresses clustering at the level of
the entire research area with only one value, the
Getis-Ord Gi* statistic is used locally (Getis and
Ord, 1992).'The Gi* coeflicient is used in hot-spot
or pattern analysis, where the positive or negative
value of the clustering for each object is expressed
in z and p-values. The values of each object, in this
case cadastral municipalities, are compared to the
values of adjacent objects based on which cluster-
ing is calculated. If the z-values of the researched
variables fall between -2.06 and 2.06 then no
clustering or dispersion is present. Calculation of
the Gi* coeficient was also done in GIS ArcMap
software.

Results and discussion

'The first variable in the cadastre to be analysed
was wooded pasture. Wooded pasture was a land
category used for grazing, but with plots contain-
ing different species of bushes (gorse and junipers)
and oaks (Operato dell’Estimo censuario, Comune di
Zemonico, 1849). The spatial distribution of wood-
ed pastures in Ravni Kotari cadastral municipal-
ities does not lead to any firm conclusion. Some
municipalities in the Zadar hinterland had larger
proportions of wooded pastures, while spatial dis-
tribution in other parts was uneven, and in about
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SI. 2. Udio sumovitih pasnjaka u ravnokotarskim katastarskim opéinama 1849.

Fig. 2 Proportion of wooded pastures in Ravni Kotari cadastral municipalities in 1849

red neujednacen, s tim da u oko tre¢ini katastarskih
opéina nisu bili ni zabiljezeni (sl. 2).° Pojedinacno je
najvei udio $umovitih pasnjaka bio u katastarskoj
op¢ini Pristeg (gotovo 68 %), a u apsolutnim povrsi-
nama u Karinu (28,4 km?). Razlogu je tomu sto po-
drudja katastarskih opéina Pristeg i Karin obiljezava
stjenovit, kréevit teren s pli¢im tlima rijetke vegetaci-
je koji se uglavnom koristio kao pasnjak. Isto objas-
njenje moze se primijeniti i na druge katastarske op-
¢ine s vedim udjelima Sumovitih pasnjaka. Ukupna
povrsina Sumovitih pasnjaka iznosila je oko 207 km?
(13 % povrsine Ravnih kotara), a ako se promatraju

5 Slike 2. - 5. su izradene, a podaci u tablicama 1.1 2. izracunati na te-
melju podataka u operatima koji su navedeni u popisu izvora. Operati
nisu navedeni zasebno iza slika i tablica radi ustede prostora.

a third of the cadastral municipalities, wooded
pastures were not recorded at all (Fig. 2)°. The
largest proportion of wooded pastures was in the
Pristeg cadastral municipality (almost 68% of the
total Pristeg area), and in absolute terms, in the
Karin cadastral municipality (28.4 km?). The ter-
rain of Pristeg and Karin municipalities is rocky
karst with scarce soil and vegetation, mostly used
for pasture. The same is true of other cadastral mu-
nicipalities with larger proportions of wooded pas-
tures. The total area covered by wooded pastures
was roughly 207 km? (13% of Ravni Kotari), and

5 Figures 2 to 5 and the data in Tables 1 and 2 were calculated based on
data from the gperatos listed in the sources. A complete list of gperatos
used is not listed under every figure and table to save space.
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objedinjeno s pasnjacima, onda su te dvije kategorije
obuhvacale 60 % ravnokotarske povrsine. Znaci da
su Ravni kotari u pogledu koristenja zemljista sredi-
nom 19. st. natpolovi¢no sluzili kao ispasiste. S obzi-
rom na ¢injenicu da su Sumoviti pasnjaci zabiljezeni
u izmjerama zemljista samo 1849. nije moguca us-
poredba te kategorije s kasnijim podacima.

S 217 km? (12,8 %) sredinom 19. st. sume su
doista zauzimale manji dio ravnokotarske povr-
$ine. Najvise je Suma, i u apsolutnoj i u relativnoj
vrijednosti (26,6 km?, 78 %), bilo u katastarskoj
opéini RadoSinovci. U operatu je za tu opdi-
nu navedeno da su tu $ume bile divlje, odnosno
razvijene (bosco selvatico), a €inili su ih hrastovi i
grmolike vrste kao smrdljike, vrijes i $mrike (Ope-
rato dell'Estimo censuario, Comune di Radossino-
vaz, 1849). Treé¢ina analiziranih opé¢ina nije uopée
imala $uma, a zamjetno je da su se one Sumske
povrsine koje su se dotad ipak ocuvale najvise
prostirale na podrudju sredisnjih Kotara, u blizini
Radosinovaca (sl. 3). Vjerojatno je razlog tomu
§to je taj prostor geomorfoloski gledano rascla-
njeniji i krSevitiji, a time i manje dostupan. U cje-
lini Sumske povrsine su uslijed viSestoljetne ispase
i neodrzivoga koristenja bile devastirane; opera-
ti navode da je stanovni$tvo uglavnom koristilo
drvnu masu za ogrjev ili bi je katkad prodavalo
na trznicama u veéim naseljima. Sli¢no ili nepo-
voljnije stanje o¢uvanosti Suma bilo je i u drugim
podrudjima Sredozemlja; u juznoj Francuskoj i
Italiji Sume su se prostirale na 10 do 12 % po-
vrsine, u Portugalu 4 %, a u pojedinim dijelovi-
ma ondasnjega Osmanskog Carstva jo§ i manje
(Hughes, 2005; Williams, 2006). Di Gaetanno i
dr. (2004) navode da je tijekom 19. st. na Sredo-
zemlju zbog demografskoga porasta odnosno po-
trebe za energijom i obradivim povr§inama doslo
do najvecega smanjenje Sumskih povrsina dotad.
Iz operata se takoder moze is¢itati da su osnovne
vrste prisutne u Kotarima bili hrastovi (quercia) i
smrike (ginepro).

Usporedba podataka o promjeni udjela sumskih
povr§ina 1849. — 1896. na prostoru Ravnih kotara
pokazuje da je njihov udio porastao s 12,8 % na 27,4
%, a do povecanja je doslo u vedini katastarskih op-
¢ina (sl. 4). U desetak katastarskih opéina sumske
povrdine su smanjene. Razlog povecanju s jedne
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if combined with open pastures, the two categories
covered 60% of Ravni Kotari. This means that in
the mid-19™ century, in terms of land use, Ravni
Kotari was predominantly used for grazing. Since
wooded pastures were only recorded in 1849, it
is impossible to compare this category with later
data.

In the mid-19™ century, forests covered only a
small portion of Ravni Kotari: 217 km? (12.8%). The
largest absolute and relative values of forests (26.6
km? and 78%), were found in the Radosinovci cadas-
tral municipality. It is stated in the relevant operato
that these forests were either wild or developed (bosco
selvatico), and that they were composed of oaks and
shrubs such as terebinths, heathers, and junipers (Op-
erato dell’Estimo censuario, Comune di Radossinovaz,
1849). A third of the municipalities analysed did not
have any forests at all, and it was observed that forest-
ed areas that had been preserved up to that point were
mostly in the central part of Ravni Kotari, near Ra-
dosinovci (Fig. 3). The probable reason for this is that
this karst area is geomorphologically more developed
and therefore less accessible. Due to centuries of graz-
ing and unsustainable usage, the forests throughout
the research area had generally been devastated. The
operatos indicate that the local population mostly used
timber as a source of firewood, and, sometimes, as a
marketable commodity to sell in larger settlements.
Similar or even poorer forest conservation practices
were also present in other Mediterranean areas in the
same era: in southern France and Italy, forests oc-
cupied 10-12% of the surface area; in Portugal, 4%;
and in some parts of the Ottoman Empire, even less
(Hughes, 2005; Williams, 2006). Di Gaetanno et al.
(2004) state that during the 19™ century, due to the
demographic increases and accompanying increases
in the need for energy and arable land, Mediterranean
areas recorded the largest decrease in forest areas up
to that time. From the gperatos, it can also be seen that
the main species present in Ravni Kotari were oaks

(quercia) and junipers (ginepro).

Comparison of the data on change in the pro-
portion of forested areas between 1849 and 1896
in Ravni Kotari shows that forested areas increased
from 12.8% to 27.4% in most cadastral municipali-
ties (Fig. 4). In a dozen municipalities, forested areas
were reduced. It is likely that the category of wood-
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SI. 3. Udio suma u ravnokotarskim katastarskim opéinama 1849.
Fig. 3 Proportion of forests in Ravni Kotari cadastral municipalities in 1849

strane vrlo vjerojatno leZi u Cinjenici da je katego-
rija Sumovitih pasnjaka nestala, tj. dio je prekatego-
riziran u $ume, a dio u pasnjake. Time je doslo do
statistickoga povecanja Suma iako se stanje na tere-
nu nije nuzno izmijenilo. Mjernici su mozda i dio
povrsina pod Sikarom i makijom takoder uvrstili u
Sume. S druge strane, u drugoj polovici 19. st. drza-
va je poduzela brojne korake u svrhu zastite Suma.
Naime, drzavna je politika dio institucionalnih ¢im-
benika i smatra se da ima bilo izravnu bilo neizrav-
nu, ali sveprisutnu ulogu u promjenama zemljinoga
pokrova (Geist i dr., 2006). Stabilna i &vrsta zako-
nodavna osnova moze pridonijeti zatiti Suma, dok
izostanak i neucinkovitost zakonske regulative, kao
§to je primjerice u tropskim zemljama danas, Cesto

ed pasture simply disappeared due to being re-cat-
egorised, partly as forests and partly as pastureland.
This meant that there was a statistical increase in
forests, even though the situation on the ground
did not actually change. Additionally, surveyors may
have classified some maquis and scrublands as for-
ests. On the other hand, the state took many steps in
the second half of the 19% century to protect forests.
State policy is an institutional factor and has a direct
or indirect, but ubiquitous role in land use changes
(Geist et al., 2006). Stable, solid legislative grounds
can contribute to the protection of forests, while in-
sufficient or ineffective legislation often contributes
to uncontrolled felling and destruction (as, for ex-
ample, in tropical countries today). The 1852 Forest
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Fig. 4 Change in the proportion of forests in Ravni Kotari cadastral municipalities 1849-1900

doprinosi nekontroliranoj sje¢i i uni$tavanju Suma.
Godine 1858. u Dalmaciji je stupio na snagu Za-
kon o $Sumama iz 1852.,u Zadru je 1865. postavljen
$umarski inspektorat, a 1898. osnovana Sekcija za
uredenje bujica za Dalmaciju (Mestrovi¢ i dr., 2011).
Vazna odredba zakona iz 1852. bila je da se Sumsko
zemljiste nije smjelo oduzeti niti pretvoriti u drugu
kulturu, ¢ime je ozakonjeno nacelo potrajnosti u Su-
marstvu (Klepac, 1997). Poduzete su i mnoge akcije
posumljavanja Dalmacije, posebno obalnoga pojasa
i to najvise alepskim borom (Klepac, 1997; Teki¢ i
dr.,, 2014), pa je opravdano pretpostaviti da je tako
bilo i u priobalnom podrugju Kotara. S druge stra-
ne, u zaobalnim dijelovima Dalmacije (Dalmatinska
zagora, planina Svilaja) zbog izostanka posumljava-
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Act came into effect in Dalmatia in 1858. In 1865,
the Forestry Inspectorate was set up in Zadar and
in 1898, the Department for the Regulation of Tor-
rents for Dalmatia was established (IMestrovié et al.,
2011). An important provision of the 1852 Act was
that forest land could not be confiscated or repur-
posed for another use, thus establishing the princi-
ple of sustainability in forestry (Klepac, 1997). There
were also many afforestation activities in Dalmatia,
especially on the coastal belt, mostly by planting
Aleppo pine (Klepac, 1997; Tekic¢ et al., 2014), so it
can be assumed that the situation in the coastal area
of Ravni Kotari was similar. On the other hand, in
parts of the Dalmatian Hinterland (e.g. Dalmatin-
ska Zagora Region, Svilaja Mountain), due to the



nja i intenzivnoga koristenja drvne mase nastavljeno
je smanjenja Suma (Durbesi¢ i Fuerst-Bjelig, 2016;
Fuerst-Bjelig, 2018).

Posumljavanje i druge mjere zaStite Suma
osim u Dalmaciji provodene su i u drugim sre-
dozemnim podru¢jima Austro-Ugarske Mo-
narhije. Tako je na podruéju Krasa u Sloveniji
u razdoblju od 1870. do 1911. zasadeno 26 mi-
lijuna sadnica crnoga bora (Gams i Gabrovec,
1999) sto je uvjetovalo povecanje §uma s 14 %
na 20 % ukupne povrsine (Zorn i dr., 2015). U
Istri i na Kvarnerskim otocima posumljavalo se
crnim i alepskim borom, a zastiti Sume pridoni-
jele su odredbe o zabrani sjece i uredenju bujica
u slivovima rijeka Mirne i Rage (Mestrovi¢ i dr.,
2011). Posebno se stitilo drzavne sume kao onu
oko grada Motovuna (Johann, 2018). Godine
1878. u Senju je osnovano Nadzornistvo za po-
$umljavanje krsa koje je bilo nadlezno i za po-
drugje primorske (sredozemne) padine planine
Velebita. Na tom je prostoru posumljeno 1738
ha, uglavnom crnim borom, a ve¢ ranije, od 1852.
ograniceno je uzgajanje koza (Rogi¢, 1958; Ivan-
devié, 2011).

Smanjivanje Sumskih povrsina nacelno se na-
stavilo u drugoj polovici 19. st. u veéem dijelu Sre-
dozemlja (Williams, 2006), ali bilo je i izuzetaka.
Na poluotoku Sorrento u juznoj Italiji (Pindozzi i
dr.,2016), u okrugu Maresme na sredozemnoj oba-
li Spanjolske (Parcerisas i dr., 2012), na podrudju
Katalonije (Cervera i dr., 2015) $umske povrsine
su zbog nedostupnosti uglavnom ostale iste. U slu-
Cajevima poSumljavanja kao u juznoj Francuskoj
(Taillefumier i Piégay, 2003) sume su se povecale, a
posumljavanje se na podrudju Sredozemlja intenzi-

viralo u prvoj polovici 20. st. (Hughes, 2005).

U svrhu utvrdivanja dodatnih razloga promjene
Sumskih povr§ina provedena je korelacija izmedu
broja stanovnika i broj koza s jedne te Sumskih
povrdina s druge strane (tab. 1). Broj stanovnika
Ravnih kotara od 1849. do 1900. porastao je s oko
39 000 na 67 616 odnosno gotovo 75 %.¢ Oprav-

dana bi pretpostavka bila da su se Sumske povrsine

6 Izracunato na temelju podataka iz operata (za 1849.) i Op¢inskoga
rjecnika za kraljevine i zemlje zastupane u carevinskom vijecu (za
1900.). Vrijednost za 1849. izrazena je priblizno jer nedostaju podaci iz
nekoliko operata.

lack of afforestation and intensive use of timber,
reduction of forest cover continued (Durbesi¢ and

Fuerst-Bjelig, 2016; Fuerst-Bjelis, 2018).

Apart from Dalmatia, afforestation and other
forest protection measures were implemented in
other Mediterranean areas of the Austro-Hungari-
an Monarchy. Thus, in the period between 1870 and
1911, 26 million black pine seedlings were planted
in the Kras region in Slovenia (Gams and Gabrovec,
1999), which led to a total increase of forests from
14% to 20% of the area (Zorn et al., 2015). Black
and Aleppo pine were used in afforestation of Istria
and the Kvarner Islands, and provisions on the pro-
hibition of felling and the regulation of torrents in
the basins of the Mirna and Rasa rivers contributed
to the protection of forests in those areas (Mestro-
vi¢ et al., 2011). State forests like the one around
the town of Motovun were strongly protected (Jo-
hann, 2018). In 1878, the Supervisory board for the
afforestation of karst was established in Senj, which
was also responsible for the area of the Velebit Lit-
toral. In this area, 1738 ha were afforested mainly
with black pine, and goat breeding was restricted

starting in 1852 (Rogi¢, 1958; Ivancevi¢, 2011).

Deforestation continued in the second half of the
19 century in much of the Mediterranean (Wil-
liams, 2006), but there were exceptions. In the Sor-
rento Peninsula in southern Italy (Pindozzi et al.,
2016), in the Maresme district on the Mediterranean
coast of Spain (Parcerisas et al., 2012), and in Catalo-
nia (Cervera et al., 2015) forest areas have remained
largely the same due to inaccessibility. In cases of
afforestation in southern France (Taillefumier and
Piégay, 2003), forests increased and anthropogenic
afforestation intensified in the Mediterranean in the

first half of the 20* century (Hughes, 2005).

In order to determine other reasons for forest
cover change, a correlation was performed between
population numbers and the number of goats on the
one hand and the area of forest cover on the oth-
er (Tab. 1). The Ravni Kotari population increased
from 39,000 to 67,616 over the period of 1849 to
1900—an increase of almost 75%°. The logical as-

6 Calculated according to data from the gperatos (1849) and the Opcinski
rjecnik za kraljevine i zemlje zastupane u carevinskom vijecu (for 1900).
The value for 1849 is approximate, because data from several gperatos
are missing.
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Tab. 1. Vrijednosti Spearmanova koeficiienta korelacije izmedu odabranih varijabli
Tab. 1 Values of Spearman'’s rank correlation coefficient between selected variables

Promjene broja Promjene broja
Broj stanovnika stanovnika Broi koza 1849 koza
Varijable 1849. 1849.-1900. ) ) 1849.-1900.
: S X / Number of goats .
/ Variables / Population in / Change in in 1849 / Change in
1849 population ! number of goats
1849-1900 1849-1900
Sumoviti pasnjaci 1849. "
/ Wooded pastures in 1849 0,05 ) 0,26 B
Sume 1849.
/ Forests in 1849 -0,01 B -0,13 B
Razlika sume 1849. - 1900.
/ Difference in forest cover - 0,02 - -0,39*
1849-1900
*p<0,05

smanjile zbog povecanja broja stanovnika, odno-
sno povecane potrebe za ogrjevom i obradivim
povr§inama. Stocarstvo, iako ekstenzivno i nepro-
fitabilno, zbog proizvodnje hrane bilo je jedna od
egzistencijalnih djelatnosti tada u Ravni kotarima.
Tijekom druge polovice 19. st. u Dalmaciji je uve-
dena zabrana paSarenja na povrsini od 4500 km?
(tre¢ina ukupne povrsine) i promoviralo se sma-
njivanje broja koza koje su smatrane prijetnjom
obnovi suma (Mestrovi¢ i dr., 2011). Akcija je po-
lucila uspjeha jer je broj koza u Ravnim kotarima
smanjen gotovo tri puta, s 42 500 1849. godine na
15 500 1900. godine, a da se radilo samo na sma-
njivanju broja koza, ne i ostaloga sto¢nog fonda,
svjedodi povecanje broja krupne stoka i ovaca za
5000 odnosno 35 000.” Za po potrebe racunanja
korelacija kori§ten je Spearmanov neparametrij-
ski koeficijent jer raspodjele varijabli pokazuju
statisticki znacajno odstupanje od normalne ras-
podjele (p-vrijednosti Shapiro-Wilkova, Lilie-
forsova i Kolmogorov-Smirnovljeva testa manje
su od 0,05). Vrijednosti korelacije izmedu demo-
grafskih varijabli i sumskih povrsina vrlo su niske
i nisu statisticki znacajne, iz Cega proizlazi da se u
ovom sluc¢aju ne moze donijeti zaklju¢ak o demo-
grafskom utjecaju na Sumski pokrov. Izgledno je
da samo povecanje ili smanjenje broja stanovnika
nema izravan utjecaj na Sumski pokrov, nego i eko-
nomska struktura stanovnika i op¢a gospodarska
razvijenost. Statisti¢ki znacajna negativna, ali niska

7 Broj stoke izracunat na temelju podataka iz operata (za 1849.) i
Op¢inskoga rjecnika za kraljevine i zemlje zastupane u carevinskom
vijecu (za 1900.).
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sumption would be that this population growth re-
duced forest cover, because of the increased need for
firewood and agricultural land. Livestock herding,
though extensive and unprofitable, was then one of
the key economic activities in Ravni Kotari. During
the second half of the 19% century, a ban on grazing
in Dalmatia was introduced, which applied to 4,500
km?of land (one-third of the total surface area) and
people were encouraged to reduce the number of
goats, which were considered a threat to forests
(Mestrovi¢ et al., 2011). The campaign was success-
ful, because the number of goats in Ravni Kotari
decreased drastically, from 42,500 in 1849 to 15,500
in 1900. This, however, was not true for other kinds
of livestock—cattle and sheep increased by 5,000
and 35,0007 respectively. Spearman’s nonparamet-
ric coeflicient was used to compute correlations be-
cause the variables distribution showed statistically
significant deviation from normal distribution (the
p-values of Shapiro-Wilk, Liliefors and Kolmogo-
rov-Smirnov tests were less than 0.05). The values
of correlation between demographic variables and
forested areas were very low and not statistical-
ly significant, so in this case, no conclusion could
be drawn about the demographic impact on forest
cover. It seems it was not just increases or decreases
in the population that had a direct impact on for-
est cover, but also the economic structure of the
population and general economic development. A

statistically significant negative but low correlation

7 The number of cattle calculated according to data from the gperatos
(1849) and the Opcinski rjecnik za kraljevine i zemlje zastupane u
carevinskom vijecu (for 1900).



Tab. 2. Vrijednosti Moranovog | koeficiienta prostorne autokorelacije
Tab. 2 Values of Moran's | coefficient of spatial autocorrelation

Moranov I
Varijable koeficijent | z-vrijednost | p-vrijednost
/ Variables / Moran’s I / z-value / p-value
coefhicient
Sumoviti pasnjaci 1849./ Wooded pastures in 1849 0,14 2,46 0,01
Sume 1849. / Forests in 1849 0,23 3,87 0,00
Razlika sume 1849.—1900. / Difference in forest cover 1849-1900 0,16 2,80 0,01

korelacija prisutna je izmedu promjene broja koza
i sumskoga pokrova 1849.—1900. 1z toga proizlazi
da je smanjenje koza utjecalo na povecanje Sum-
skoga pokrova, ali to nije bio prevladavajudi ni je-
dini razlog.

Prostorni raspored varijabli izrazen Moranovim
I koeficijentom prostorne autokorelacije za sva tri
analizirana primjera je pozitivan, nizak i statisticki
znalajan (tab. 2). U cjelini je na prostoru Kotara
prisutna grupacija sli¢nih vrijednosti u geografski
bliskim katastarskim opé¢inama, ali vrijednosti su
male da bi se na temelju njih donio neki opéi za-
kljucak. Getis-Ordov Gi* koeficijent nadopunjuje
sliku grupiranosti jer je vidljivo za svaku opéinu
spada li u pozitivno ili negativno Zariste ili ni-
jednu od tih dviju kategorija. U cjelini manji broj
susjednih katastarskih opéina ¢ini visoko zariste,
odnosno obiljezavaju ih slicne visoke vrijedno-
sti udjela Sumovitih pasnjaka 1849., Suma 1849.
i promjene Suma 1849. — 1900. (sl. 5). Slika 5B s
udjelom suma pokazuje nekoliko katastarskih op-
¢ina u srediSnjem i sjeverozapadnom dijelu Kotara
koje se izdvajaju kao pozitivno Zariste, a izmedu
njih zonu negativnoga zarista. Vjerojatno se radi o
kombiniranom djelovanju i prirodnih i drustvenih
¢imbenika koji su djelovali i na ocuvanje Suma, ali
i na pojacanu deforestaciju. I na slici 5C uoc¢ljive
su dvije zone pozitivnoga i jedna zona negativnoga
zariSta. U tom slucaju moze se pretpostaviti da su
ranije spomenute odredbe o zastiti §uma i posu-
mljavanju utjecale na povecanje Sumskih povrsina,
posebno u opéinama u blizini Zadra u kojem su
bile smjestene ustanove koje su o tome brinule. Ne-
gativno Zariste u blizini Vranskoga jezera poslje-
dica je intenzivnijega koriStenja toga prostora za
potrebe poljoprivrede odnosno sjece da bi se dobile
obradive povrsine. Ipak najveéi broj ravnokotarskih

was present between the number of goats and forest
cover changes between 1849 and 1900. It follows
that the decrease in number of goats enabled the
increase of forest cover, but this was neither the pre-
vailing nor the sole reason.

The spatial distribution of variables expressed
by Morans I spatial autocorrelation coeflicient
for all three analysed examples was positive, low,
and statistically significant (Tab. 2). In the entire
Ravni Kotari area, clustering of similar values in
geographically close cadastral municipalities was
evident, but the values were too small to draw any
general conclusions. The Getis-Ord Gi* coefficient
complemented the Moran’s I analysis, because it
was evident for each municipality whether it fell
within a positive or negative hot-spot, or neither.
In general, a few adjacent cadastral municipalities
together created a positive hot-spot, i.e. they were
characterised by similar high values for wooded
pastures and forests 1849, and forest changes be-
tween 1849 and 1900 (Fig. 5). Figure 5B, with
the proportion of forests, shows several cadastral
municipalities which stand out as positive hot-
spots in the central and northwest parts of Ravni
Kotari, with a negative hot-spot between them. A
combination of natural and social factors proba-
bly contributed to the preservation of forests, but
also to increased deforestation. In Figure 5C, two
positive and one negative hot-spots are noticeable.
In this case, it can be assumed that legislation re-
garding the protection of forests and afforestation
influenced the increase of forested areas, especially
in the municipalities near Zadar, a seat of region-
al institutions. The negative hot-spot near Lake
Vrana was a consequence of intensive land use
for agricultural or logging purposes. Nevertheless,

for most cadastral municipalities, values of forest
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SI. 5. Rezultati Gefis-Ordova Gi* koeficiienta za udjele Sumovitih pasnjoka 1849. (A), udjela Suma (1849.) (B) i promjena udjela Suma

1849.-1900. (C)

Fig. 5 Results of Getis-Ord Gi* statistics for the proportion of wooded pastures in 1849 (A), the proportion of forests in 1849 (B) and change between
1849 and 1900 (C)
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op¢ina obiljezile su vrijednosti udjela Suma ili pro-
mjene udjela koje su rezultat slucajnih djelovanja
navedenih i drugih procesa.

Lakljuak

Provedeno istrazivanje u cjelini pokazuje zna-
¢ajno obesumljenje Ravnih kotara sredinom 19.
st. premda ne jednako u svim katastarskim op-
¢inama. Podaci s kraja 19. st. upucuju na to da
su se tijekom pola stoljeca u veéini katastarskih
opdina $umske povrsine povecale (s 12,8 % na
27,4 %) kao posljedica institucionalnoga dje-
lovanja: veée zastite Suma, poSumljavanja, sma-
njenja broja koza, a mozda i zbog druk¢ije ka-
tegorizacije Suma u odnosu na ranija razdoblja.
Na temelju rezultata prostorne analize odnosno
izratuna Moranova I i Getis-Ordova Gi* koefi-
cijenata uocena je statisticki znacajna pozitivna
grupiranost tek u manjem broju opéina. Iz toga
proizlazi da su udjeli Suma i promjene udjela
posljedica uglavnom slucajnoga, a ne sustavnog
utjecaja navedenih i drugih (i drustvenih i pri-
rodnih) ¢imbenika. Takav zakljucak o slucajnim
djelovanju potvrduju i rezultati Spearmanova ko-
eficijenta korelacije izmedu $umskoga pokrova,
broja stanovnika i koza, vrlo niski i rijetko sta-
tisti¢ki znacajni.
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