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Introduction



Introduction

Åin the territory of today's Republic of Croatia during the 20th century, due to 
specific historical and socio-economic circumstances, two periods are 
significant in terms of illegal construction

Åthe first period is from the end of World War II to the mid-1960s, when mass 
reconstruction was carried out (construction was often done without permits
especially outside urban areas)

Åthe second period began at the end of the 1970s and lasted until the mid-
1990s



Introduction

Åthe aforementioned facts led to the situation that a significant number of 
constructed buildings were not legal, which represented a problem on a 
number of levels, from social (a large number of such buildings were the 
first and only real estate for a certain number of families) to problems for 
local governments in terms of building and planning adequate communal 
infrastructure

Åbased on all of the above, the Government of the Republic of Croatia made 
a decision to implement the legalization of illegally constructed buildings in 
order to regulate the situation related to the illegally constructed buildings as 
much as possible under the given circumstances



The data used



üDifferent scales from 1:5000 to 1:250 000

üCovering the territory of whole country

üAvailable in raster/vector form 

üAvailable on SGA Geoportal 

üSGA maps are source for all other thematic 

maps

OFFICIAL MAPPING



CROATIAN BASE MAP (HOK5)

üScale ï1:5 000

üAnalogue/digital format

üSheet size 50 x 70 cm

üOne sheet covers the area of 575 ha

üMulticolor print (3 or 4 colors)

üScanned in 300 dpi resolution

üTIFF format 

üCBM production > from 1954 to 2008 

ü9803 sheets produced in total



Aerophotogrammetric survey 1950 - today

üAerial survey - 1950 to 1968
üAnalog camera

üscales (from 1:5000 to 1:32000)

ücovered more than 90% of the territory

üUsed for legalisation of non legal buildings

1950-1954
17%

1955-1959
22%1960-1964

25%

1965-1968
36%

Photo year



Aerophotogrammetric survey 1950 - today

üAerial survey - 1969 to 1991
üAnalog camera

üscales (from 1:4000 to 1:36000)

ücovered more than 95% of the territory

üUsed mostly for topographic map productions

1969 - 1973
12%

1974 - 1978
17%

1979 - 1983
32%

1984 - 1988
19%

1989 - 1991
20%



Aerophotogrammetric survey 1950 - today

üAerial survey 1992 to 2000
üAnalog camera

üCyclic aerial survey

üscales (from 1:10000 to 1:22000)

ücovered 100% of the territory

üUsed for topographic map productions

1992 - 1995
0%

1996
5%

1997
45%

1998
19%

1999
10%

2000
21%



Aerophotogrammetric survey 1950 - today

üAerial survey 2001 to 2007
üAnalog and digital camera (2006)

üCyclic aerial survey

üscales (from 1: 2000 to 1:20000), GSD 0,30

ücovered 100% of the territory

üUsed for DOP / topographic map productions
2001
12%

2002
3%

2003
12%

2004
9%

2005
23%

2006
28%

2007
13%



Aerophotogrammetric survey 1950 - today

üAerial survey 2008 - today
üdigital camera

üLPIS project , cooperation with Ministry of 

agriculture 

üGSD 0,30m )

üUsed for production of DOP / topographic map

ü2009 ï80%

ü2011 ï100%

ü2014 ï2016 ï100%

ü2017 ï2018 ï100%

ü2019 ï2020 ï100%

ü2021 ï2022 ï100%

ü2023 ï2024 ï100% (planned; work in progress)



DIGITAL ORTHOTOPHOTO MAP IN SCALE 1:5000 (DOF5)

üFrom 1998 ï2006 was produced 3028 maps (31%)

ü54% black/white 46% color

üProjection Gauss Kruger, Bessel ellipsoid



DIGITAL ORTHOTOPHOTO MAP IN SCALE 1:5000 (DOF5)

üContinuous production ï10945 maps (56500 km2)

üProduction frequency - 2 years

- 2007 ï2009 ï100%

- 2011. ï100%

- 2014 ï2016 ï100% 

- 2017 ï2018 ï100% 

- 2019 ï2020 ï100%

- 2021 ï2022 ï100%

- 2023 ï2024 ï100% (planned)

üProjection HTRS96/TM, GRS80 ellipsoid



PROJECT ĂMULTISENSOR AERIAL SURVEY OF THE 

REPUBLIC OF CROATIA FOR THE PURPOSES OF DISASTER 

RISK REDUCTION ASSESSMENTò

ü Beneficiary and project coordinator: State Geodetic Administration

Project partners: Geodetic Faculty of the University of Zagreb and the City of Zagreb

Co-financing of the project: Croatian Waters

ü Implementation period: May 2020 ïDecember 2023.

The goal was to provide homogeneous products based on high-

quality spatial data, which will serve as a basis for modeling and 

disaster risk assessment.



ü Digital Terrain Model (DTM) and Digital Surface Model (DSV) ïdatasets obtained from 

LIDAR data 

ü Classified aerial and corridor LIDAR survey dana

ü Digital Orthophoto Maps in a scale of 1:5000 (DOF5)

Requirement - Minimum achieved density of points for aerial LIDAR 

survey of the Republic of Croatia:

- 4 points per m2 in non-urban areas (uninhabited and sparsely populated 

places)

- 8 points per m2 in urban areas (higher density cities and settlements)

AERIAL PHOTOGRAMMETRIC SURVEY AND AERIAL LIDAR 

SURVEY

Requirement - Minimum achieved density of points for aerial LIDAR 

survey of river banks (3501 km):

- 20 points per m2 on river banks and their corridors with a total width of at 

least 500 m



PRODUCTS CREATED ON THE BASIS OF AERIAL 

PHOTOGRAMMETRIC AND AERIAL LIDAR SURVEY

ü Digital Terrain Model (DTM) created on the basis of aerial LIDAR survey with a 

grid size of 1 m

ü Digital Surface Model (DSM) created on the basis of aerial LIDAR survey with a 

grid size of 1 m

ü Digital Terrain Model (DTM) created on the basis of corridor aerial LIDAR 

survey with a grid size of 0.5 m

ü Digital Surface Model (DSM) created on the basis of corridor aerial LIDAR 

survey with a grid size of 0.5 m

ü Original unclassified aerial and corridor LIDAR survey dana

ü Classified aerial and corridor LIDAR survey dana

ü Digital orthophoto maps (DOF5)











2D Savica 3D Savica



ü from 2021 ï2024 app. 85000 Ha

ü Project results:

Å digital terrain model (DTM)

Å digital surface model (DSM) 

Å classified point cloud 

Å digital orthophoto maps 0,05 m

Å 3D Mash 

DRONE imagery on construction areas included in the annual 

program of cadastral surveys



INPUT DATA

Å scanned aerial photogrametic images in scale: 1:3000, 

1:4000, 1:5000, 1:6000, 1:7000, 1:8000, 1:10000, 1:20000, 

1:32000

Ånot selective incomplete accompanying documentation

Ådelivered more than 35,000 images

Good practice ïlegalization of illegal buildings (1968)



task was to produce as accurate data that will be used for 

issuing certificates that the construction was recorded prior to 

1968.

Methodology

Good practice ïlegalization of illegal buildings (1968)



all images are after georeferencing also ortho-rectified with the 

DTM for increasing of positional accuracy

Without DTM

Only georeferenced

With DTM

Georeferenced + ortho-rectified

Good practice ïlegalization of illegal buildings (1968)



Production process

Reconstruction 
of submitted 

aerialphotogra
metric projects

Determination 
of the 

minimum 
number of 

ground control 
points (WMS 

services) 

Forming 
aerotriangultio

n blocks 
Aerotriangulation Georeferencing

Ortho-
rectification

Good practice ïlegalization of illegal buildings (1968)


