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The Ócsa Landscape Protection District is an important wetland area of 
Hungary. We examined military maps from the 18th century until today. 
We wish to show how large areas were affected by land use changes and 
why this area is is suitable for nature conservation purposes. There were 
changes in the surface cover that greatly affected the agricultural 
suitability of the area. Meanwhile several spots remained almost 
undisturbed, if there were forest cuttings, later the original vegetation 
gained space again, like in a rainforest. 

 
INTRODUCTION 

 
Land use history researches in Hungary 
Deák (2004) used the first three military survey for mapping actual 

habitats and land use history in Csongrád, Hungary. Keveiné Bárány et al. 
(2004) investigated the land use change around Lake Kolon, Hungary. They 
used the first three military surveys. Biró et al. (2006) started land use 
change research from the beginning of 1780 in Fülöpháza, Hungary. Zentai 
(2006) used the first three military survey to analyse forest cover change in 
the Őrség region, Hungary. Herczeg et al. (2006) started biomonitoring 
studies on salty pastures and meadows in south-east Hungary. 

 
Land use history and change research outside Hungary 
Mottet et al. (2006) analyzed land use change and causing factors in 

the Pyrenees National Park, France. The main target area of the 
investigation was the agricultural land. Ayad (2005) analysed the fast 
growing coastal plains of Egypt based on remote sensing data. He compared 
the close-to-natural period of the 1950s and the beginning of intensive 
resource use of the 1990s. Bender et al. (2005) analyzed the long term 
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change of the cultural landscape in South Germany with GIS. Cadastre 
maps and land use data systems were used for the investigation of the 
geographical land use changes from 1850. Their study emphasize the 
importance of such researches in planning processes an din nature 
conservation, too. Franco and Morgan (2007) used historical records, aerial 
photographs and dendro-ecolological methods to follow the vegetation 
changes of the Australian grassy forests from 1850. Stewart (2001) worked 
out a method to follow the changes of city landscapes (e.g. Kairo) based on 
the fast growing cities of the developing world. In his study he tries to work 
together the traditional and GIS methods, reduce the effects of their 
differences and emphasize the advantages and disadvantages of the two 
methods. Taylor et al. (2000) analyzed different levels of administration 
(national park, county, district) on aerial photographs of England and Wales 
in two moments, middle of the 1970s and 1980s. Ruuska and Helenius 
(1996) investigated 50 years changes on a 324ha agricultural area in the 
middle of Finland. They digitised the aerial photographs of the land survey 
data from 1944, 1959, 1979 and 1991. Plieninger (2006) examined the 
distribution of Quercus ilex on two lowland area in Caseres, Spain. During 
the research he used aerial and ortophotos from 1956, 1984 and 1998 and 
analyzed them with GIS. Al-Bakri et al. (2001) examined the change of the 
land in Jordan. The were working on four sample sites of the transition zone 
of Badia and used black and white aerial photographs between 1953 and 
1992, and SPOT PAN and Landsat TM images. Mapedza et al. (2003) 
analyzed land change in the Mafungautsi Forest Reserve in Zimbabwe. 
They used aerial photographs from 1976, 1984 and 1996. Gournellos et al. 
(2004) used soil erosion risk maps to follow the change of the landscape. 

 
MATERIALS AND METHODS 

 
The examined area, the Ócsa Landscape Protection District is 

situated 35 km south-east of Budapest. This is one of the remnants of the 
Danube-Tisza once abundant peaty areas. The landscape protection district 
was established in 1975 on 3575.5 ha area with strict protection on 1412 ha. 

The area belongs to the plains of the River Danube, it lays 98-118m 
above sea level, approximately in the same level as the river, compared to 
the neighboring hillsides it is situated lower than the hills. 
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The climate is slightly warm and dry. The yearly sunshine is 2000 
hours. Yearly average temperature is 10.2-10.3 oC, yearly rainfall is 550-
580mm. There is 30-33 days with snow cover with an average of 20cm 
depth (Marosi and Somogyi, 1990). 

Most of the soils of the area belongs to the peaty meadow soils with 
sandy loam texture. At the border of the area there is a hill, situated 10-15 
meters above the plain. The ancient River Danube has brought here pebbles 
that was covered by wind blown sand, resulted sandy soils (Kővári, 2006). 

There is no natural water course on the examined area. There are 
several artificial, man-made ditches (Temesi, 1986). On the north-east side 
of the peat basin there were numerous springs from which there are 10 can 
be found nowadays. Later the waters of the Gödöllő Hillside came on the 
surface here, providing extra water source for the peat basin. 

The vegetation of the area belongs to the Eupannonicum/Colosense. 
The landscape is rich in deeper areas with peat and forests. Plant 
associations vary on small area, providing mosaic like pattern in the 
vegetation. The landscape protection district shows us vegetation from open 
water surfaces to swamps and peaty areas. 

Based on the soil zoological examinations, this is the richest area of 
Hungary in insects expressed in insect pr square meter. There are some 
species that must be mentioned, e.g. Polydesmus schässburgensis that is 
only known from Transylvania and from Ócsa. The Coenonympha oedippus 
butterfly only lives in the Öregturján, Ócsa, Hungary (Temesi, 1986). 

The landscape protection district is extremely rich in bird species. 
The Öregturján and the surrounding meadows and the peat mine lakes are 
listed in the Hungarian Ramsari Areas (Kollarik, 1999). 

There are not only nature conservation values in the landscape 
protection district. The old, central core of Ócsa village, a group of sixty 
houses around the medieval church (13th century) is an important part of the 
Hungarian cultural heritage. 

We used the following maps for analyses: 
1. 1st Military Survey, 1783. (1:28 800) 14-22, 15-22, 15-23, Museum 

of Military History, 
2. 2nd Military Survey, 1840-45. (1:28 800) XXXIII-52, XXXIII-53, 

Museum of Military History, 
3. 3rd Military Survey, 1886. (1:25 000) 5062-4, 5162-2, Museum of 

the Military History, 
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RESULTS 

 
The digital version of the military survey maps gave a possibility to 

compare data from different ages. We can find the surface cover data of the 
landscape protection district in Table 1-3. 

The comparison of the first two military survey we can conclude that 
between 1783 and 1845 there was only a little change in the wetlands. It is 
important because this land cover type characterize the area. 

Table 1.  
Distribution of the surface cover categories of the Ócsa Landscape 

Protection District, based on the 1st Military Survey (1783), Hungary 
 

Area Area 
Surface cover 

(ha) (%) 
Wetland 1587.77 42.58 
Meadow 1110.16 29.77 
Arable land 330.86 8.87 
Forest 267.88 7.19 
Vineyards 168.18 4.52 
Roads 134.58 3.61 
Horticulture 108.75 2.92 
Settlement 20.32 0.54 
Total: 3728.50 100 

 
Originally 42.58% of the landscape protection district was affected 

by water cover and it was reduced only to 40.17%. On the second military 
survey we already can find ditches. There was need for arable land, and they 
were almost doubled (from 8.87-15.67). The arable lands gained space from 
the meadows that were reduced by 29.77 to 12.4%. 

There were significant changes in the area of the forests. There was 
only 7.19% forest on the first military survey and it grew to 25.5% (forests 
and wetkand with forest). The reason for this big change can be that the 
forest was cut in the 1770s and for the second military survey it was almost 
100 years old again. 
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Table 2  
Distribution of the surface cover categories of the Ócsa Landscape 
Protection District, based on the 2nd Military Survey (1840-45), Hungary 

 
Area Area 

Surface cover 
(ha) (%) 

Wetland 1499.12 40.17 
Meadow 462.70 12.40 
Arable land 584.81 15.67 
Forest 663.53 17.78 
Wetland with forest 252.63 6.77 
Vineyards 142.38 3.82 
Roads 104.42 2.80 
Settlement 10.53 0.28 
Orchard 8.71 0.23 
Ditch 2.24 0.06 
Creek 0.62 0.02 
Total: 3731.69 100 

 
The analyses of the third military survey shows a tremendous change 

in the wetlands (40.17 to 29%). The ‘drier’ areas were used as meadows, 
their percentage was grown from 12.4 to 34.19%). The area of forests was 
reduced again, perhaps because of forest cuttings. 

Table 3.  
Distribution of the surface cover categories of the Ócsa Landscape 

Protection District, based on the 3rd Military Survey (1886), Hungary 
 

Area Area 
Surface cover 

(ha) (%) 
Meadow 1276.67 34.19 
Wetland 1082.94 29.00 
Arable land 580.86 15.56 
Forest 573.43 15.36 
Roads 98.43 2.62 
Vineyards 79.02 2.12 
Settlement 24.98 0.67 
Ditch 17.79 0.48 
Total: 3734.12 100 

We summarize our findings on the military survey maps to show an 
overview of the changes between the mapping periods on Figure 1. 
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Figure 1. Comparison of th first three military survey concerning the area of the Ócsa 
Landscape Protection District, Hungary 

 
CONCLUSIONS 

 
The change of the land use is characteristic for a certain area. As we can 

see, the Ócsa Landscape Protection District suffered serious changes in the past 
few centuries. In the present days protection is the main purpose of the area, 
however there is a great pressure from local citizens because the need for the land 
is still strong. People wishes to use the meadows for pasture and because of the 
high energy prices, forests are continuous targets for wood collectors. Virtually we 
can see forests on the maps but not all of them mean close-to-natural state. The 
only guarantee to protect close-to-natural areas from industrial and agricultural use 
is to buy them for the state and to maintain continuous control over the area by 
rangers. 
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