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This paper analyses socio-economic and land use changes
in the Zemunik Donji Municipality of the Republic of
Croatia during the 19th and 20th centuries. It also provides
an overview of the current suspected landmine areas and
civilian casualties in this region and the influence of
landmines on population numbers. The Zemunik Doniji
Municipality is an integral part of Ravni kotari, one

of the most important agricultural regions in Coastal
Croatia. Throughout history, people living in this region
were mostly engaged in agriculture (both cropping and
pastoral activities), through which they achieved prosperity.
In spite of extensive processes of depopulation and
abandonment of cultivated land during the second

half of the 20th century in this and other parts of Coastal
Croatia, the landscape of the Zemunik area has retained
the characteristics of an agricultural region. As a result

of the recent Croatian War of Independence, considerable
change has occurred within the Municipality with
abandonment of agricultural land, and fertile fields
becoming landmine fields to pose a major obstacle to
economic activity.
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In many developing countries where agriculture is a major
source of income, the presence of landmine contaminated a-
gricultural land represents a major obstacle in both social and
economic revival efforts. It has become clear that solving the
problem of landmine contamination is not only a humanitar-
ian imperative, but is also essential for economically efficient,
socially fair and environmentally sustainable development
(GICHD, 2004). It is evident that the largest corpus of scien-
tific research dealing with landmines is focused on developing
world countries (Day, 1998; Andersson et al., 2003; Harpviken
et al., 2003; Harpviken & Skara, 2003; Horwood, 2003; Kjell-
man et al., 2003). On the other hand, many regions, particular-
ly transitional countries, which were recently affected by the
war and which deal with the same problem, are rarely men-
tioned in such context.

As many as a hundred and one countries and ten areas in
the world are affected by landmine contamination (ICBL, 2008).
There is no exact data on the number and position of all land-
mines in the world, although it is estimated that there are cur-
rently more than 100 million landmines worldwide (Mahmu-
di-Azer, 2006; Berhe, 2007; ICBL, 2008). Despite the fact that
landmines represent one of the most hazardous soil contam-
inants (ICBL, 2006), they are one of the least investigated pro-
blems both from an environmental and socio-economic point
of view. Berhe (2007) provides an overview of the environ-
mental impact of landmines regarding land degradation, sus-
tainable development and social, political and economic di-
mensions of the ecological crisis caused by landmines. Lately,
the interests of geographers and demographers have con-
verged and they have become more oriented on dealing with
populations living in hazardous situations. Their studies are
more focused on the research of natural phenomena and their
influence on population (Marandola & Hogan, 2006), than on
environmental risks caused by social and political changes,
such as the landmine issue. The socio-economic impact of land-
mines has been studied in works by Harris (2000, 2002), Elliot
& Harris (2001) and Gibson et al. (2007). Taking into account the
economics of landmine clearance, Harris (2000) and Elliot &
Harris (2001) have dealt with issues in Cambodia, Afghani-
stan and Mozambique, while Gibson et al. (2007) have provi-
ded a thorough analysis of the value of statistical life (VSL), and
the economics of landmine clearance in developing countries.
Among others, the main benefits of demining include increased
agricultural output, decreased transport time and running costs,
reduced human casualties and saved costs of supporting re-
fugees and displaced persons (Harris, 2002; Mitchell, 2004).

During the 20th century, Croatia, as a transitional coun-
try, went through the processes of depopulation, abandonment
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of agriculture (especially of cattle breeding) and the regene-
ration of autochthonous vegetation, similarly as some other
rural parts of the Mediterranean, especially those in the regi-
ons oriented towards tourism or those with limiting environ-
mental factors (Ruiz Perez, 1990; Lasanta-Martinez et al., 2005;
Roura-Pascual et al., 2005; Kizos & Koulouri, 2006; Petanidou
et al., 2008; Zomeni et al., 2008). Additional impetus for en-
forced land use changes was the Croatian War of Independence
(1991-1995) which resulted both in landmine contamination and
population changes. Population, as an important factor influ-
encing environment changes has been in the focus of interest
of many researchers (Pebley, 1998; Goldewijk & Ramankutty,
2004; Gilland, 2006; Harte, 2007; Potts, 2007; Rain et al., 2007),
with changes in the number of inhabitants and demographic
structures being some of the driving forces of human-induced
landscape change (Biirgi et al., 2004). The Zemunik area, located
in the hinterland of the coastal urban centre Zadar, was chosen
as a case study since it represents a typical rural region that ex-
perienced major transformation from an intensively agricultural
to depopulated region with a significant share of landmine fields.
The aim of the study was to show the effects of the most im-
portant socio-economic changes on the rural development of
the Zemunik area, from the second half of the 19th century to
the present time. Another goal was to prove that the presence
of landmines is an important obstacle for demographic and
economic development, especially in the rural area. It is also
one of the crucial factors that influenced drastic changes in
the visual identity of the traditional agricultural region.

Authors have focused primarily on analyses of archival data
regarding land use and social conditions in rural areas of the
Municipality in the 19th century. Therefore, most of the atten-
tion in the study was paid to the socio-economic and land use
changes which were the result of intensive processes of indu-
strialization and migration to the coastal area. Data on mine
suspected areas and civilian casualties in Croatia and in Zemu-
nik Donji Municipality were retrieved from the Croatian Mine
Action Centre (CROMAC).

Data on population numbers, ethnic and economic struc-
tures were retrieved from the Croatian Central Bureau of Sta-
tistics. Geographical descriptions, the demographic and eco-
nomic situation in 1844 and land use data for 1857 were ana-
lyzed based on the Economic description of the cadastral mu-
nicipality made as a part of the so-called Second cadastral and
geodetic survey completed by the Austrian Monarchy (in Ita-
lian language) in the first half of the 19th century, from the
State Archives in Split. Those data were compared with the Cen-
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O FIGURE 1
Mine suspected area
in Zemunik Donji

sus data from 1900 and present land use categorisation de-
rived from the official cadastral records.

Significant inconsistencies, especially those regarding pre-
sent categories of land use are confirmed by detailed analysis
of 244 cadastral parcels marked as mine suspected. Based on
maps retrieved from CROMAC, branch-office Zadar, and da-
ta on cadastral land categorization, the authors determined the
pre war land use of currently mine suspected parcels.

The Zemunik area i.e. Zemunik Donji Municipality covers an
area of 54.59 sq. km or 1.56% of the total area of Zadar County
and it consists of three settlements: Zemunik Donji, Zemunik
Gornji and Smokovi¢, having 1,903 inhabitants in total (accor-
ding to the 2001 Population Census). Out of 5,459 ha of arable
land only 2,680 ha is cultivated. The overall quality of arable
land in Zemunik Donji Municipality is very high and it is con-
sidered to be one of the most valuable agricultural regions within
Zadar County (Institute for Physical Planning, 2006). At the mo-
ment, one of the main obstacles for agricultural use is the pre-

Municipality sence of landmines in several zones of the study area (Figure 1).
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The Republic of Croatia declared its independence in 1991,
after the disintegration of the Socialist Federal Republic of Yu-
goslavia. In order to stop Croatia's drive for independence, Cro-
atian Serbs started an armed rebellion. The Yugoslav Army that
was supported by Slobodan Milosevic's regime in Serbia joined
rebellions and it finally resulted in aggression on Croatia and
the beginning of the Croatian War of Independence which la-
sted until 1995. Although the war ended 15 years ago, the
country is still contaminated with landmines and explosive rem-
nants. Mine suspected areas are located along the former front-
line between Serbs and Croats. After the Croatian War of In-
dependence, both parties should have surrendered the maps
indicating the exact location of mines. Just as in other Cro-
atian counties, the laying of mines by both sides, either in or-
der to protect defensive positions, in areas of strategic impor-
tance, such as railway lines, roads, airports and power stations,
and also in the vicinity of housing facilities, was largely unplan-
ned. Without mapping or documentation, demining, already
expensive and complicated, became an even more dangerous
task (Radonic et al., 2004). On January 1st 2008 the total area
suspected to be mine affected in the Republic of Croatia was
997 sq. km. Minefields and other areas suspected of mine con-
tamination and unexploded ordnance were located in 12 out
of 21 counties in Croatia. According to data provided by Cro-
atian Mine Action Centre (CROMAC) the mine suspected area
was reduced to 954.5 sq. km in 2009 (CROMAC, 2009a). Accor-
ding to the bulletin issued by CROMAC (2006), mine suspect-
ed areas needs meet the following specifications before being
considered for treatment with a demining machine: the area
should be flat or inclined up to 20%, with few trees or grassy
with sparse low bushes, well drained, and accessible to vehi-
cles. The terrain within Zemunik Donji Municipality matches
this description, thus providing ideal circumstances for suc-
cessful demining. Furthermore, demining should be complet-
ed as soon as possible, not only to initiate economic prosperi-
ty, but also to capitalise on the current conducive terrain. If
left for any length of time, vegetation will grow back and need
to be either burned or cut down before beginning the demi-
ning process (Antonic et al., 2001).

Mine-affected states are legally required to clear all mined
areas on their territory within 10 years of signing up to the
Mine Ban Treaty. According to the preliminary plans made by
the Croatian government, all landmines and UXO (unexplo-
ded ordnance) should have been removed by 2009, but dur-
ing 2008 the Government declared that it would fail to meet
the deadline (ICBL, 2008). Starting from 1991 until today land-
mines have been found and removed from 250 sq. km in the Re-
public of Croatia while the mine suspected area in the Zemunik
Donji Municipality on 1st January 2008 was 6.12 sq. km.



DEMOGRAPHIC TRENDS

O TABLE 1
Population trends in
Zemunik Doniji
Municipality from
1857 to 2001

Demographic dynamics and economic changes directly influ-
ence the economic development, thereby the change in the
land use patterns (Biirgi et al., 2004). During the second half
of the 20th century in most of the rural settlements in the Za-
dar hinterland there was an evident decline in the overall po-
pulation number, whereas that was not the case in the Zemu-
nik area. The population of Zemunik Donji Municipality did
not decline until as late as 1971 as a result of inhabitants emi-
grating to urban settlements along the Adriatic coast, i.e. Za-
dar and Split, or to the country's capital, Zagreb. The most si-
gnificant decline in population number was the result of the
Croatian War of Independence and it was registered in the
last population census in 2001. When compared with data from
1991, the total population decreased by 59.1%. All three set-
tlements suffered direct war damage on housing facilities and
infrastructure. The consequences of the War can still be seen
even today. Without the complete infrastructural reconstruc-
tion the prospect for future economic growth will remain limi-
ted.

In 2001, only 50 inhabitants lived in Smokovi¢, while ac-
cording to the 1991 population census there were 1,029 inhabi-
tants. An almost identical situation was recorded in Zemunik
Gornji settlement (Table 1).

1857 1869 1880 1890 1900 1910 1921 1931

Smokovi¢
Zemunik Donji
Zemunik Gornji
Municipality

Smokovié¢
Zemunik Donji
Zemunik Gornji
Municipality

376 377 472 483 570 641 738 867
1,027 1,057 773 797 99 1,085 1,306 1,502
0 0 375 462 514 629 716 766
1403 1434 1620 1,742 2080 2355 2,760 3,135

1948 1953 1961 1971 1981 1991 2001

1,012 1,113 1,166 1,107 1,015 1,029 50
1951 2240 2472 2230 2,003 2318 1466
1,077 129 1,322 1,198 1,249 1,310 387
4040 4,649 4960 4535 4,267 4,657 1,903

Source: Settlements and population of the Republic of Croatia in the period 1857-2001, CD ROM,
Croatian Central Bureau of Statistics, Zagreb, 2005
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The reason for this population decline was the emigra-
tion of inhabitants of Serbian nationality during the Croatian
War of Independence. In Smokovi¢ and Zemunik Gornji set-
tlements, Serbs were the ethnic majority, while in Zemunik
Donji the majority of inhabitants were Croats. Out of the total
number of inhabitants living in the Municipality in 1991, 44.8%
were Croats, 44.7% were Serbs and 2.5% belonged to other na-
tionalities. In 2001 all three settlements had only 1,903 inha-
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bitants, and there were 94.2% Croats, 3.3% Serbs and 2.5% others.
During the Croatian War of Independence the frontline was
placed between settlements with Serbian majority and those
with Croatian majority, along which both parties laid explosive
devices, including pressure-activated mines, with little regard
to mapping or marking their exact location. After the War, the
presence of landmines had a negative impact on the value of
agricultural land, but also on the return of local inhabitants,
because some of those devices were laid within the settle-
ments in the vicinity of housing facilities and gardens within
the settlements.

A significant decline of agricultural economic activities oc-
curred during and after the Croatian War of Independence
and can be observed by closely examining the population struc-
ture according to economic activity from 1971 to 2001. In 1971,
31% of the total economically active population living in the
Municipality were engaged in agricultural activities. Based on
information from the 1991 population census, the share of eco-
nomically active agricultural population decreased to 12.8%
which was still relatively high if compared to other rural set-
tlements in the Zadar hinterland. This proves the thesis that
until the beginning of the Croatian War of Independence, de-
agrarianisation was not such a prominent process in Zemu-
nik Donji Municipality. After the War, in 2001, the share of the
economically active agricultural population in the overall eco-
nomically active population was only 1.74%. In the Munici-
pality, the total number of persons employed in the primary
sector declined from 554 in 1971 to only 10 in 2001. Along
with the aforementioned economical restructuring from domi-
nantly primary into secondary and tertiary activities, one of
the main reasons for such a distinctively negative change was
the Croatian War of Independence. Despite the intensive de-
mining process, the problem of mined arable land will not
completely enable agricultural valorisation of land as it was
the case before the 1990s. Even in officially mine-free areas there
have been accidents involving human casualties, so local in-
habitants are sometimes suspicious and afraid to resume far-
ming. An additional negative influence concerning the land
use derives from the fact that after the War had ended a large
share of inhabitants did not return to their homes, and due to
their direct involvement in war activities some of them will
probably never come back. Since most of the arable land is
private property, it will stay uncultivated and in the near future
this will result in regeneration of autochthonous vegetation.

In many developing countries civilian casualties occur
mostly in rural areas as people go about their daily activities,
often driven by economic necessity to go into areas known to
be dangerous, as in Lebanon and Vietnam (ICBL, 2008). When
refugees in the Republic of Croatia returned to their homes, they
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2 TABLE 2
Number of civilian

casualties involved in

UXO incidents, by

counties and in Zemu-
nik Donji Municipality

in the period from
1991 to 2009

> TABLE 3
Number of civilian

casualties involved in

UXO incidents,
according to the
economic activity the
were performing at t
moment of the
accident in Zemunik
Donji Municipality
from 1991 to 2009

1170

he

found their farms, pastures, forests and fields were mined.
According to the CROMAC database, 756 civilians were invol-
ved in landmine and UXO incidents in the Republic of Cro-
atia, in the period from 1991 to 2009, with as many as 273
killed. Most incidents were registered in Zadar, Sisak-Mosla-
vina and Vukovar-Srijem County (more than one hundred ca-
sualties per county) (Table 2).

Minor Severe
County injuries Killed  injuries Total
Bjelovar-Bilogora - 2 4 6
Slavonski Brod-Posavina 2 3 8 13
Dubrovnik-Neretva - 4 5 9
Karlovac 13 23 41 77
Lika-Senj 3 22 26 51
Osijek-Baranja 23 25 27 75
Pozega-Slavonia 7 12 15 34
Sisak-Moslavina 27 34 61 122
Split-Dalmatia 7 17 9 33
Sibenik-Knin 3 13 42 58
Virovitica-Podravina 2 9 13 24
Vukovar-Srijem 16 41 48 105
Zadar 15 67 65 147
Zagreb - 1 1 2
Total 118 273 365 756
ZEMUNIK DONJI AREA 2 10 10 22

Source: CROMAC, 2009a

According to official statistics derived by CROMAC, civi-
lians were injured or killed while collecting firewood, fishing
or hunting, working in gardens, fighting fire, digging canals,
cultivating land, grazing sheep or while performing some other
agricultural work. In the period from 1991 to 2009, ten civili-
ans were killed in the Zemunik area (Table 3).

Number of Minor Severe Total
Economic activity ~ accidents injuries injuries Killed casualties

Hunting/fishing 1 - 1 1 2
Unknown 12 2 6 8 16
Agriculture 2 2 - 2
Use of field roads 1 - 1 1 2
Total 16 2 10 10 22

Source: CROMAC, 2009b

Two accidents resulting in severe injuries were recorded
in connection with agriculture, and one person was killed while
using a field road. Landmines make fields unsafe for farming



and represent a tremendous obstacle for the development of
economic activities in predominately agricultural regions. In
Zadar County 22% of all incidents were related to agriculture.

SOCIO-ECONOMIC CHANGES FROM THE FIRST HALF
OF THE 19TH CENTURY TO THE PRESENT TIME
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Geographical descriptions, demographic and economic situa-
tion and land use data in the 19th century were analyzed
based on the Economic description of cadastral municipality
or Operato dell'Estimo censuario del Comune di Zemonico from
1844 (DAS, 1844). The document was made as a part of the so-
-called Second cadastral and geodetic survey completed by
the Austrian Monarchy in the first half of the 19th century
and it is preserved in the State Archives in Split. It is written
in Italian and it includes data on topography, the geographi-
cal position of the Municipality, population number and their
activities, cattle number and breed, and water sources. As a
result of the field observations, the document contains rela-
tively short descriptions of mentioned features. Its main pur-
pose was to document agricultural land and to determine the
annuity that needed to be paid. Similar documents can be
found for most Dalmatian settlements. The analysis was un-
dertaken within the boundaries of tax municipalities of that
period. Those boundaries mostly correspond to current cada-
stral municipalities. The aforementioned document also inclu-
ded land survey and land use data from 1857 that can be com-
pared with equivalent data from 2009. Based on this compar-
ison of cadastral data and analyses of the arable land use change,
the authors determined the prevalence of specific types of agri-
culture, both from 150 years ago and today.

According to the data from the Economic description, there
were 799 inhabitants in 128 families and 158 households in the
Zemunik area during the mid-19th century. That was a peri-
od of strong development in agriculture and demographic
growth. The document also recorded the religious composi-
tion of the local population; there were 200 inhabitants of
Orthodox and 598 of Catholic denomination and one priest,
of unspecified religion. The document also reported that all
the inhabitants of the region, the priest excluded, were involved
in agricultural economy, which is not the case today. In 1857,
62.8% of the total population were economically active. By
comparison, according to the Population Census 2001, this
percentage dropped to just 39.41% with only 1.74% involved
in active agriculture. The history of the settlements reveals an
identical pattern to other Mediterranean open land landscapes
where inhabitants constantly used the land up to the limits of
its so-called "sustainable use" (Meeus et al., 1990).
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Cattle number in the
Zemunik area in 1844
and 2003
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In the mid-19th century the total number of cattle shows
that livestock farming, especially that of small stock (Table 4),
dominated in the Zemunik area. Pastures covered almost 60%
of the total area in the Municipality and 31% were plough-fields.
In addition to cattle breeding, agriculture was also developed,
and the most important products were various grain species and
animal feedstuffs. Although the document recorded a relative-
ly high number of large stock, those were mainly oxen used
for ploughing, while small stock were important both for pro-
viding food and, to a lesser extent, to generate income.

Cattle breed 1844 2003
Bovine 765 38
Horses 154 8
Poultry 13 9,515
Donkeys and mules 47 0
Male-goats and goats 2,171 93
Sheep and lambs 6,469 1,479
Pigs 89 135
Total 9,708 11,268

Source: Operato dell'Estimo censuario del Comune di Zemonico, Economic
description from 1844, State Archive in Split, Split, 2008; Agricultural
Census 2003, Livestock, Poultry and other Animals, Croatian Central Bu-
reau of Statistics, Zagreb, 2008

Statistical data from the 2003 Agricultural Census indicate
the reduction of all kinds of animal husbandry, except poultry.
Although the War had a significant influence on the Zemunik
area, which is still partially devastated in terms of demogra-
phics and infrastructure, the reduction of cattle numbers re-
lates to socio-geographic changes, intensified in the second half
of the 20th century. Intensive processes of migration to the coa-
stal area and industrialization caused a strong urban deve-
lopment of Zadar in the period after the 1960s had the largest
influence on the Zemunik area and Zadar hinterland. The need
for alabour force in the Zadar industry forced intensive rural-
urban migrations (Pejdo & Cuka, 2009). On the other hand,
intensive commuting was noted from rural settlements with
good traffic connections, situated closer to Zadar. Those set-
tlements recorded significant changes in employment by eco-
nomic sectors. Therefore, in 1971, in all three analyzed settle-
ments, 22.5% of economically active population was employed
in industry, while 31% was employed in agriculture. As there
were no significant industrial plants in the Municipality at
that time, one may conclude that all those employed in indu-
stry were daily commuters (Pejdo & Cuka, 2009). In that period,
the process of permanent emigration is far more intensified in
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the settlements remote from the coast. This proves that the geo-
graphical position had a crucial role in the population deve-
lopment of the Zemunik area (Cuka & Pejdo, 2009). Due to a
favourable geographic position, the processes of depopulation
and deagrarianisation in the Zemunik area did not evolve con-
siderably until the beginning of the Croatian War of Indepen-
dence.

In the Zemunik area, a more significant population de-
crease was recorded after 1961 as the result of emigration, but
agriculture remained the most important economic activity un-
til 1991. While a significant portion of the population emi-
grated from Croatia, mostly to the Western European coun-
tries, the remainder stayed in the Zemunik area and worked
in Zadar. After coming home from work most of the inhabi-
tants worked in the fields. Since it was difficult for local in-
habitants to combine permanent employment in industry as
primary source of income, with cattle breeding as secondary
source of income, they gradually abandoned the latter activity
(except poultry keeping).

In the middle of the 19th century there were almost no
olive trees in the Zemunik region and only 2% of the total a-
rable land was given over to vineyards. Therefore, the only
products that were exported to Zadar market were hay and
firewood. Other agricultural products were sufficient solely
to satisfy the requirements of local inhabitants. The quality of
the local products was identical to that of neighbouring Mu-
nicipalities, and it is interesting that the local population pro-
duced only red wine grapes used for making medium quali-
ty red wine. All possible surpluses were sold in the Zadar mar-
ket and it was also the place where inhabitants from the Zemu-
nik area bought everything they did not produce or did not have
in sufficient quantities. During the 20th century, vineyards
became the most significant branch of fruit-growing, expand-
ing from 68.9 ha to 165.8 ha, in the period from 1857 to 2009.

LAND USE CHANGES

1173

Land use changes of the Zemunik area were analyzed by the
comparison of archival data from the mid-19th century with
data from 1900 and current cadastral data. While analyzing the
categorization of land use, it is necessary to point out that there
are differences in categorizing pastures and forests between the
archival data from 1857, Census data from 1900 and cadastral
data from 2009. In 1857, in the Cadastral Municipality Zemu-
nik, sections of the pastures with sparse underbrush vegeta-
tion were within the category named forested pastures, whe-
reas in the new categorization, that same category does not
exist. In addition, non-arable land, roads, yards, paths and wa-
ters were not differentiated in 1857. In order to simplify the a-
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O TABLE 5
Comparison of land
use chon?e in
Cadastral Municipality
Zemunik in 1857,
1900 and 2009

nalysis, the aforementioned categories were presented collec-
tively for years 1900 and 2009. In all analysed years the above
mentioned categories were referred to as 'other' and non-a-
rable land'. Although the data for 2009 were obtained from
the State Geodetic Administration of the Republic of Croatia
(branch-office Zadar), they do not represent the actual situa-
tion, which was clearly noted on the field and then confirmed
by detailed analyses of the mine suspected areas. Considering
relatively minor changes in land use throughout the last 150
years, it is evident that the events of the recent war activities
which had a directly negative influence on the agrarian use of
the Cadastral Municipality Zemunik were not recorded in the
cadastral records, i.e. records from 2009 reflect the situation
before the Croatian War of Independence.

Depopulation and deagrarianisation processes in the se-
cond half of the 20th century, especially evident in the rural settle-
ments in the hinterland, did not have a strong influence on the
analyzed region until the Croatian War of Independence. Land
use analysis clearly indicates development of agriculture which
consequently caused the increase of land under plough-fields,
vineyards and orchards and the overall decrease of pastures.
One of the facts that should not be omitted is that Zadar Air-
port and military airbase are located within the borders of Ze-
munik Donji Municipality, significantly influencing the increase
of land categorized as buildings, other or non-arable (Table 5).

1857 1900 2009
Land use ha % ha % ha %
Plough-fields 1,166.9 31.0 1,189.0 316 1,369.9 36.4
Vineyards 69.0 1.9 156.0 4.1 165.8 4.4
Orchards 8.7 0.2 20.0 0.5 20.7 0.6
Meadows 106.4 2.8 106.0 2.8 203.3 54
Pastures 1,007.3 26.7 1,326.0 35.2 650.2 17.3
Wooded pastures 1,242.5 33.0 - - - -
Forests 121.7 3.2 899.0 23.9 825.3 21.9
Buildings 7.4 0.2 - - 382.5 10.2
Other and unarable 37.9 1.0 70.0 1.9 149.6 4.0
Total 3,766.9 100.0 3,766.0 100.0 3,766.9 100.0

Source: Operato dell'Estimo censuario del Comune di Zemonico, Economic description from 1844,
State Archive in Split, Split, 2008; Opcinski rjecnik za kraljevine i zemlje zastupane u Carevinskom
vijecu, XIV.: Dalmacija, C. Kr. sredi$nja statisticka komisija, Be¢, 1908; State Geodetic Admini-
stration of the Republic of Croatia, branch-office Zadar, Zadar, 2009

The increase of arable land and the significant decrease
of pastures indicate development of crop-farming and reduc-
tion of cattle breeding. The reduction of cattle breeding can
be attributed to the increase in the number of inhabitants em-
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ployed at Zadar Airport which is located in the Municipality,
Zemunik military base, in the Zadar industry and other ser-
vices. For most of them agriculture has become a secondary
source of income. Such circumstances enabled the inhabitants
of Zemunik Donji to enjoy significant economic growth in
the period before the Croatian War of Independence. The Cro-
atian War of Independence, and the subsequent period, su-
spended the economic growth of the entire region. Bombard-
ments destroyed the largest portion of housing and econo-
mic facilities and even though the infrastructure has been par-
tially rebuilt, landmines still remain the prime issue.

After the War 1,163 ha of land or 31% of the Municipality area
was a mine suspected area. According to the latest data from
the Croatian Mine Action Centre (branch-office Zadar), 612 ha
or almost 17% of the Zemunik Donji Municipality is still a mine
suspected area. Large portions of that land are arable plough-
-fields and crofts.

In order to prove the fact that cadastral data are not up-
dated, detailed analyses was done. From the maps of mine su-
spected areas overlapped with cadastral maps containing ca-
dastral parcels, provided by CROMAC branch-office in Zadar,
the authors singled out all the cadastral parcels marked as
mine suspected. Some of the parcels are only partially mined
and those were not considered for analyses. For this kind of
land use analyses the authors picked out only the ones that
had the total area categorized as mine suspected. Out of 612
ha of the currently mine suspected area, 114.6 ha or 18.7%
was analysed. Current land use category and superficies of
244 cadastral parcels were determined according to data a-
vailable on the official web site of the Croatian Ministry of
Justice. The final results showed that almost 36% of the inves-
tigated area is still categorized as arable land, mostly covered
by plough-fields (Table 6).

Land use categories Areainha % in total
Plough-fields 36,0 31.4
Vineyards 4.8 4.2
Orchards 0,3 0.2

Total arable 41,1 35.9
Meadows 45 3.9
Pastures 12,2 10.7
Forests 56,4 49.2

Total non-arable 73,1 63.8
Non fertile 0,4 0.4

Total 114,6 100.0

Source: Made after maps provided by CROMAC branch-office in Zadar
and Cadastral Data from http://www.pravosudje.hr
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