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ABSTRACT 
In the GEOSTAT 1B project the project partners (number of National Statistical Institutes, NSIs) 

agreed on working together on a case study calculating the population within 30 minutes from 

emergency hospitals. The aim of this case study was to show the possibilities as well as the advantages 

of using population data in GRID format. Another part of the project has been to study the 

consequences of data confidentiality policies applied by various NSIs.  

This case study is making use of the 1km² GEOSTAT1B population grid in combination with 

georeferenced road networks and emergency hospitals in order to determine the travel time to 

emergency hospitals. The population within the driving distance of interest is divided into various 

groups of age and sex. This makes it possible to generate statistics over any part of the population: for 

example female population over 65. 

In the European context this study has similarities to The European Core Health Indicators (ECHI). 

ECHI is a list of 88 health indicators identified by policy area. One of these is indicator 80: Equity of 

access to health care services, which is based on survey results and include question about travel 

distance to medical care
1
. 

Using GIS (Geographical Information Systems) for studying travel time to emergency hospitals can 

complement the surveys of Eurostat and be an input into ECHIôs indicator 80.  
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1. INTRODUCTION 

1.1 BACKGROUND 

The GEOSTAT 1B project is the second part of an ESSnet action launched by Eurostat. GEOSTAT 

aims to undertake mapping of the 2011 Population and Housing Census on a 1 km² grid. The project is 

making guidelines and is setting standards for European National Statistical Institutes (NSI) aiming at 

producing a population grid including breakdowns by sex and age. The project started in 2012 and 

lasted until end of 2013. 

1.2 AIM 

In the project one important part has been to prove the usability of grid statistics as well as to 

demonstrate the advantages of using grid statistics instead of administrative boundaries when 

analysing population data with spatial analysis methods. Another part of the project has been to study 

the consequences of data confidentiality policies in various NSIs. This implies that the study 

considered the consequences of various confidentiality thresholds used by NSIs when publishing 

population data. In the case of population grids this means the minimum number of persons in each 

cell that can be published without having to suppress the data.  

1.3 RELEVANCE 

As a case study the project consortium decided to study the populationôs access, by distance, to health 

care services with a focus on different age-groups. In the European context this study has similarities 

to The European Core Health Indicators (ECHI). ECHI is a list of 88 health indicators identified by 

policy area. One of these is indicator 80: Equity of access to health care services. This indicator is 

relevant for following policy areas: 

- Sustainable health care systems 

- Health system performance, Quality of care, Efficiency of care, patient safety  

- Health inequalities (including accessibility of care) 

- Health in All Policies (HiAP) including occupational and environmental health
2
 

The indicator is an index of self-declared unmet need for health care services, defined as the total self-

reported unmet need for medical care (medical examination or treatment) for the following three 

reasons: 1. financial barriers, 2. waiting times and 3. too far to travel
3
.  The preferred data type is 

survey data and the preferred source is Eurostat, European Statistics of Income and Living Condition 

(EU-SILC)4.  

ECHI is mentioned in the European Commission staff working documentôs on investing in Health as a 

part of ñTowards Social Investment for Growth and Cohesion - including implementing the European 

                                                 

2 ECHI shortlist, 2012 

3 ECHI indicator development and documentation, 2012 

4 Ibid 
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Social Fund 2014-2020ò
5
. This working document establishes the role of health as part of the Europe 

2020 policy framework. It strengthens the link between European health policies and support for 

health system reforms in the context of the European Semester. In order to help member states design 

reforms and improve the efficiency of health systems the Commission and the Economic Policy 

Committee identified a number of areas where structural reforms and efficiency gains could improve 

the sustainability of health systems. One of these areas are; improving data collection and using 

available information to underpin the improvement of the performance of health systems; in particular 

the collection of health data using the European Community Health Indicators (ECHI) and developing 

tools to better assess the efficiency of health systems
6
. 

Using GIS (Geographical Information Systems) for studying travel time to emergency hospitals can 

complement the surveys of Eurostat and be an input into ECHIôs indicator 80. Comparisons of results 

will be done with the work of the Regional Development Policy Division at OECD who has carried 

out a similar study and suggested this as an indicator of accessibility to public services and a way to 

measure well-being at the regional level7. 

1.4 EMERGENCY HOSPITAL 

An emergency hospital is a part of a broader Emergency Medical Services (EMS). EMS includes also  
pre-hospital care. Pre-hospital care provides care at the site of accident as well as transporting the 
patient. The EMS varies in between countries and the emergency hospital can here have an important 
role in the pre-hospital care as a center for ambulance vehicles, staff and for communication. 
However, in this case study it is not the pre-hospital care that is in focus, but access to hospitals with 
emergency care that can handle ñin-patientsò. An ñin-patientò is a patient that stays overnight at the 
hospital. Below follow an example (figure 1) illustrating the trajectory from a medical emergency to a 
patientôs departure from a hospital

8
. 

 

FIGURE 1. THE FRAMEWORK FOR SY STEM ANALYSIS OF EMERGENCY MEDICAL SE RVICES (EMS)
9
 

2. METHODOLOGY 
The project consortium agreed on using a common methodology based on comparable datasets and 

approach when studying access to emergency hospitals. In addition to the so called ñbottom-up 

partnersò in the project the case study was complemented with a similar case study carried out by 

Statistics Bulgaria. Statistics Bulgaria used their newly generated ñhybridò population grid dataset in 

order to calculate the access to all Centers for Emergency Health Care and regional branches.  

                                                 

5 Commission Communication, Investing in health, 2013 

6 Ibid 

7 OECD, 2012 

8 Thomas Krafft  et al, 2003 

9 Ibid
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¶ Bottom-up population grid is based on register data that include geo-referenced information 

that allow the NSI to aggregate the data to statistical units of a larger scale in form of grids or 

municipalities (LAU2).  

¶ Hybrid population grid uses only partly register data and have to complement this using large 

scale data. This can be data on a municipality level or an even higher level in the hierarchy for 

example county level (LAU1). 

The various partners interpreted Emergency hospitals as the following institutions in their country: 

Czech Republic: 136 hospitals with intensive care units and internal or cardiology departments. This 

is a selection out of 184 hospitals with beds for acute care (excluding narrowly specialized or detached 

establishments). 

Estonia: 19 hospitals providing emergency care (taking into account the hospitals of the Estonian 

ñHospital Master Planò and not ambulance stations). 

Finland:  56 hospitalsô and health centresô emergency rooms with 24/7 service (excluding ñmobile 

emergency roomsò in the northern part of Finland). 

Norway: 44 hospitals with emergency rooms (excluding pre-hospital services as ambulance services, 

emergency medical communication centres and emergency clinics ñlegevaktò). 

Bulgaria: 28 Centers for Emergency Health Care and regional branches in the smaller towns (in most 

cases municipality centers) including medical teams with equipped vehicles. 

In spite of differences in between the project partners the data was still found valid for proving the 

advantages of using population data on 1 km x 1 km grids instead of municipality areas. The location 

of these emergency hospitals was later used for calculating the percentage of the population living 

within 30 minutes of driving time from emergency hospitals. The reasons for choosing 30 minutes 

in this study were based on discussions in the project consortium and on similar studies at OECD
10

 and 

Statistics Norway
11

. 

2.1 DATA USED 

It was also decided to use the following georeferenced data in this assignment:  

- Hospitals with emergency assistance as described under the introduction chapter 

- Road network including information about speed limits 

- Finland and Norway used in this study their national road network from road authorities while 

Bulgaria, Czech Republic and Estonia used the TeleAtlas
12

 road data with assistance from 

European Commission's Directorate General (DG) for Regional and Urban Policy    

- Statistical units in form of 1km x 1km grids and municipalities with related population data 

divided by age groups and sex 

                                                 

10
 OECD, 2012 

11
 Statistics Norway, 2010 

12
 http://mapinsight.teleatlas.com 
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- Centroids (central point) of buildings or addresses with population data divided by age groups 

and sex. These centroids refer in the case of Czech Republic, Estonia and Finland to point data 

of buildings carrying information about the people living on these addresses. In the case of 

Norway the points refer to addresses with the same information  

More about the data used by the various partners can be found under the result chapter.  

2.2. DRIVING TIME DISTANCES ς SERVICE AREAS 

In order to calculate the driving time distances the road network data was used based on attributes of 

speed limits and lengths. This data was used in order to establish 30-minutes so called ñservice areasò 

around emergency hospitals. 

 

FIGURE 2. SERVICE AREAS WITHIN 30 MINUTE S DRIVING TIME FROM EMERGENCY MEDICAL CE NTRES AND 

REGIONAL BRANCHES
13

 

The service area map is here delimited by a series of so called isochrones (isoline for travel time) that 

connects the hospitals with places from/to which it takes 30 minutes to travel using the road network.  

When generating the service areas ArcGIS give the user the option to convert the isochrones to areas 

in a detailed or generalized manner. For this study a large portion of areas will be in rural 

environments and it is therefore recommended to use detailed service areas. A more thorough 

description of these two alternatives can be found in the national case study of Finland see chapter 5.4. 

2.3 CALCULATING THE POPULATION IN SERVICE AREAS 

The service areas were thereafter used for identifying the population within 30 minutes driving 

distance. The population data were here represented on the following statistical units (geometrical 

                                                 

13
 Statistics Bulgaria, 2013 
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objects): 1km x 1km grids, municipality areas or centroids (central point) of buildings or addresses.  

When overlaying the various datasets all grids/municipalities/centroids were selected that were 

overlapping the service areas. Working with GIS ñoverlapò is better known as intersect and will 

therefore be used in this text (see figure 3).  

 

FIGURE 3. INTERSECTION OF A SERVICE AREA  AND STATISTICAL UNIT
14

 

 

When selecting 1km x 1km grids and municipality areas that intersect the service area they will cover 

population that exceeds the population within the service area while the detailed address/building 

points cover only the population within the service area. This means that the intersection as illustrated 

in figure 3 can be produced as a new geometrical object, but the population data will still include data 

for the whole original grid/municipality. Due to confidentiality and data protection issues the NSIs do 

not publish population distribution on a more detailed level than grid ï or municipality units.  

2.4. THE CONSEQUENCES OF APPLYING DATA CONFIDENTIALITY RULES  

A constraint to the advantages of publishing population data on grids is the data confidentiality 

policies of the various NSIs. These policies are not applied on municipality units but only on grid 

units. By introducing these confidentiality thresholds and suppressing data the advantages of smaller 

and standardized grids are reduced and eventually lost. 

In order to verify the consequences of applying thresholds Estonia and Norway tried out how four 

different thresholds would affect the result of this case study. The levels used here were 3, 5, 10 and 

50. These thresholds were then tested on different variables: 1. total population, 2. population by sex, 

3. population by age and 4. population by age and sex.  

When testing the various population break-downs the project suppressed grid cells that had any 

variables below the threshold of interest. This means that a grid cell will be suppressed for a specific 

variable in case the threshold is set to 3 and any population group under this variable is below 3. 

Textbox 1 below shows an example of how to test the most detailed population break-down; 

ñpopulation by age and sexò. 

 

TEXTBOX 1. TWO  EXAMPLE S OF HOW TO TEST THE C ONFIDENTIALITY THRES HOLDS 

1. Total Population for grid cells where: "TotalPopulation" >= 3 

2. Total Population for grid cells where: 

"FemalePopulation 0 to 14" >= 3 AND " FemalePopulation 15 to 64" >= 3 AND "FemalePopulation 

over 65" >= 3 AND "MalePopulation 0 to 14" >= 3 AND " MalePopulation 15 to 64" >= 3 AND 

"MalePopulation over 65" >= 3 

                                                 

14
 http://en.wikipedia.org/wiki/Intersection_(set_theory) 
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3. RESULTS AND DISCUSSION 

3.1. RESULTS OF INTERSECTING 30 MINUTES SERVICE AREAS WITH TOTAL POPULATION DATA 

ON STATISTICAL UNITS 

Benchmarking grids and municipality boundaries with addresses/buildings shows that grids are the 

most appropriate statistical unit. Figure 4 illustrates the differences in geographical coverage. The map 

in the middle shows that intersecting municipality centroids with the service area results in a fact, that 

many address/building points that are within the service area, are located outside the selected 

municipalities. When intersecting with the whole municipality areas the result is the opposite; 

Address/building points outside the service area fall inside the selected municipalities. These 

differences are not as important in the right hand map, where grid centroids and grid polygons are 

compared.  

Figure 4 illustrates the advantages of using grids as the more detailed alternative. The address-

/building centroids are here used to benchmark the two other statistical units.  

 

 

FIGURE 4: SERVICE AR EAS ACCESSIBLE IN 30 MINUTES FROM EMERGEN CY HOSPITALS INTERSECTING 

POPULATION AT DIFFER ENT LEVELS OF STATIS TICAL UNITS.  

Left: Statistical units on various geographical levels used in the analysis  

Middle: Result of intersecting the municipalities alternatively the municipality centroids with the 30 

minutes service areas. Some of the municipalities have both centroids and municipality areas that 

intersect the service areas. In the figure this has as a consequence that the municipalities in violet are 

also included in the turquoise category.  

Right: Result of intersecting the grids alternatively the centroids of the grids with 30 minutes service 

areas. Some of the grid cells have both centroids and grid cells that intersect the service areas. In the 

figure this has as a consequence that the grids in dark red are also included in the green category.  
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CHART 1: RESULTS OF INTERSECTING 30  MINUTE SERVICE AREAS  WITH POPULATION DATA  ON STATISTICAL 

UNITS. THE COLOR COD E IS THE SAME AS IN FIGURE 3 ABOVE.   

 

The impact of differences in geographical coverage becomes even more obvious when statistics are 

attached to the intersected address/building point, grids and municipalities. This is illustrated in chart 

1, in which different countries are compared in terms of their population proportion living within 30 

minutes service areas. The most important factor here is the size of the municipalities that varies inside 

and in between the countries, while the size of the grids is constant. 

In chart 1 it also appears that the results for the Czech Republic are significantly better than in the 

other countries. The main reason for this is that the 30 minutes service areas in the Czech Republic 

cover most of the countryôs territory while this is not the case in the other countries.  

The main differences in between the countries in this accessibility study lie in: 

Å Hospital coverage 

Å Population distribution  

Å Size and the physical geography (e.g. hilliness, coastline, lakes, islands) of the countries.   

Å Road network (incl. coverage and speed limits) 

The results of the benchmarking show that the best approach is to use grid polygons. The centroids of 

the grids are easier to handle, but as for the municipalities the population distribution inside the grid 

polygon is not known. However, based on the theory that people live close to the road network the 

service areas might indicate where the population is situated in the grid. The case studies proved that 

results based on grid data are more similar to building based centroids results than municipality level 

data. The centroids of building/address give the most correct results, but as mentioned in chapter 

2.3.confidentiality and personal data protection policy make this not possible. 
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3.2. RESULTS OF INTERSECTING 30 MINUTES SERVICE AREAS WITH POPULATION DIVIDED BY 

AGE GROUPS 

As described above there are differences in between the project partners when it comes to the 

populationôs access to emergency hospitals. Chart 2 illustrates the differences between age-groups and 

is based on population data on grids.  

CHART 2 RESULTS OF INTERSECTING 30 MINUTES SERVICE AREAS WITH P OPULATION DATA ON 1 KM*1 KM 

GRIDS (GREEN IS AREAS REACHABLE BY CAR AND VIOLET IS THE OP POSITE) 

 

The coverage of the Czech territory with 30 minutes service areas of emergency hospitals is very high 

and consequently there are no major differences in between age groups and sexes.  

Considering differences in various age groups access to emergency hospitals there are similarities 

between Estonia and Finland. As illustrated in Chart 2, the hospital access for children and working 

population is better than access to the same institutions for elders. 

 In Norway the figures are very different. Only 75,6 % have access to emergency hospitals in 30 

minutes driving distance. This can be compared to 99,4 % in the Czech republic, 91,5 in Estonia and 

87,9 % in Finland. The access is also different when comparing age groups. In Norway it is the 

working age group that reduces the average and not the elders. Apart from this situation in Norway the 

population distribution is characterized by a concentration of elderly people in the countryside and the 

working people in the cities. The differences in between the accessibility to various population groups 

can be explained by differences in regional and social policy. 

Comparing these results with the work of the Regional Development Policy Division at OECD called 

ñMeasuring the Access to Public Services: the Case of Public Hospitalsò
15

 show that the accessibility 

                                                 

15
 OECD, 2012 
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(driving time) in the Czech Republic is very similar to the situation in Germany. The results in the 

OECD report show that 99,9 % of the German population have access to a public hospital in 30 

minutes driving distance. In France, the corresponding percentage is 98,4. However, it is not clear, 

how comparable the OECD definition of Public Hospitals is with our definition of emergency 

hospitals.  

3.3 RESULTS OF STUDYING CONFIDENTIALITY THRESHOLDS 

National Statistical Institutes (NSIs) depend on reliability and therefore issues as personal data 

protection and confidentiality issues are important when publishing statistics. The rules to assure the 

confidentiality of personal data are different in between the European NSIs. In this case study we have 

focused on the population within 30 minutes from emergency centers. However, the confidentiality 

issue is an even more important issue in sparely populated areas and for data representing many 

variables. For example in Estonia there is no threshold for total population data when published on 

grid level, but thresholds exists for the other variables. In Finland the threshold is 9 for all variables. In 

Norway there are no thresholds for total population and sex, but age break-downs can only be 

provided as the average age of the population by grid.  

When introducing thresholds of confidentiality on the population grid, the suppressed data will lead to 

a loss of grid cells and consequently to the loss in number of population. This is illustrated in chart 3 

and 4. These charts show that in case a NSI is publishing population data with many variables at the 

same time as they suppress data the result can be an underestimation of 35ï39% compared to the 

benchmark. In such case it should be considered to use the data of municipality unit level.  

 

CHART 3. BENCHMARKIN G POPULATION DATA FO R FINDING OUT THE CO NSEQUENCES OF DATA SUPPRESSION, 

INSIDE 30 MINUTES SERVICE AREAS IN ESTONIA. 0 % REFER TO THE POPULATION BY ADDRESS/BUILDING 

CENTROIDS. 
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CHART 4. BENCHMARKING POPULAT ION DATA FOR FINDING  OUT THE CONSEQUENCES OF DATA SUPPRESSION, 

INSIDE 30 MINUTES SERVICE AREAS IN NORWA Y. 0 % REFER TO THE POPULATION BY ADDRESS/BUILDING 

CENTROIDS. 

 

According to the two charts it is also clear that there are more cells with population variables under the 

threshold values in Estonia than in Norway. The reason to this is that the service areas in Estonia cover 

also remote and less populated areas. This means that in case the resulting statistics for Norway would 

focus on the population outside the service area this would lead to a big loss of data due to 

suppression, as in Norway the remote areas stands mainly outside the service areas.  Statistics Estonia 

is currently working on ways to improve the confidentiality threshold issues by using a controlled 

rounding method. More information about this can be found at http://www.stat.ee/67636 and read 

about in the coming GEOSTAT 1C project reporting. 

4. CONCLUSION AND FURTHER IMPROVEMENTS 
The results of the different case studies demonstrates clearly the advantages of grid based statistics 

compared to administrative boundaries for carrying out spatial analyses. Grids give a more correct 

result of the population distribution. Nevertheless, introducing of confidentiality thresholds and 

consequently suppression of grid cells below these thresholds may result in that the advantages of grid 

statistics are lost. In case a NSI is about to publish population data with multiple variables at the same 

time as they operate with a high threshold level they better use administrative boundaries as reporting 

unities. 

Grid statistics in this case study proved to be very useful when identifying the populationôs driving 

distance to emergency hospitals.   This work can be an important complement to Eurostats surveys in 

connection to the work with ECHI and indicator 80. Some modification will be needed, but this study 

might already give Eurostat a better understanding of why the interviewees reply differently based on 

nationality. 

Using GIS in this work can be further improved, and it is first of all important to improve the 

definitions and ensure a common understanding of the definitions when comparing the medical service 

sector in Europe. It would also be an advantage to further study existing national legislation, in this 

case legislation on emergency medical services, and eventually include additional service areas with a 

lower driving time distance.  
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As pointed out in the OECD study, traffic load is an important limiting factor for the accessibility and 

it is therefore relevant to study the capacity of the road network. In remote areas it can also be an 

advantage to find out more about how to include emergency transports by helicopter, plane or boat in 

the study. 

5. COUNTRY CASE STUDIES 

5.1 CZECH REPUBLIC 

5.1.1 NATIONAL CONTEXT 
Since 1

st
 of April 2012 a new law for the emergency medical services has came into force according to 

which an arrival time of an ambulance to a patient has been set to 20 minutes. One of the targets of 

this health reform was that the ambulances response time will not exceed twenty minutes in 95 per 

cent of cases. This time limit does not need to be fulfilled only in bad weather conditions. The 

previous recommended time limit, which was not nevertheless defined by law, amounted to 15 

minutes.  

However, the object of this case study does not consist in the accessibility to ambulance stations, but 

in the accessibility to emergency hospitals. Apart from the crucial difference in the character of 

provided services (pre-hospital care X acute care for in-patients), the emergency hospitals are 

characterized by a less dense network of facilities and therefore often also by a different localization.  

It is related to the fact that an ambulance has to reach a patient as soon as possible in order to save and 

stabilize its life and only then transport it to the hospital to provide it further intensive care. Even 

though the driving time to a hospital is crucial information for an ambulance, it is absolutely obvious, 

that even the decision makers should have reliable data about which regions, countries or age groups 

have worse accessibility to hospitals than the others, in order to take appropriate equalizing measures. 

5.1.2 NATIONAL DATA USED 

POPULATION 

CONTENTS 

Population data in 1km x 1km grids as well as in municipalities come from the Population and 

Housing Census 2011. Population data comprise of a dataset for the total population and of 8 datasets 

for the population broken down by sex and age into three age groups according to EFGS Standards: 

(F_00_14; F_15_64; F_65_; M_00_14; M_15_64; M_65). All datasets include usually resident 

population only.  

The total population and the population by sex is equivalent to the official census results. The sum of 

the population breakdowns by sex and age groups does not equal with the total number of men or 

women population, or with the total population as a whole because of unknown age by 35 627 

persons. 

COVERAGE 

Population data are linked to the georeferenced building points in the Register of Census Districts and 

Buildings. The total georeferenced population is lower (by 31 998) than the total population reported 

under the official census results, since some persons were not possible to assign to the building points 

(e.g. homeless people, people living in buildings without final approval or in emergency buildings or 

shelters). However, the percentage of the census population georeferenced to building points amounts 
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to 99,7 %. The calculated shares of population within service areas are related to the total 

georeferenced population, which may cause a moderate distortion (overestimation) of the results, but 

this approach seems to be methodically more correct than division by the total population, which 

would significantly influence the results of the population breakdowns. 

UPDATI NG 

Population data comes from the Population and Housing Census 2011, exactly they relate to the 26
th
 

March 2011 (census decisive moment). Population and Housing Census is being carried out every 10 

years. As a result of the absence of a population register detailed population data are available only on 

the municipality level in intercensal period. Thus, production or an update of the population grid based 

on the aggregation method between censuses is not possible yet. 

SOURCE 

Czech Statistical Office 

EMERGENCY HOSPITALS 

CONTENTS 

Georeferenced dataset of emergency hospitals was produced by the Czech Statistical Office based on 

the data of the Institute of Health Information and Statistics of the Czech Republic (IHIS CR), which 

is in charge of collection, processing and providing health establishments statistics in the Czech 

Republic. Czech Statistical Office received from IHIS CR tabular address data of 184 hospitals with 

beds for acute care that approximately correspond to the definition of emergency hospitals. However, 

the list contained some narrowly specialized or detached establishments like psychiatric, rehabilitative, 

surgical or gynaecologic institutes, which do not fit the thematic scope of the case study. In the first 

step of processing this data, checking all the facilities in terms of their suitability for the case study 

had been conducted. Finally, overall 136 suitable hospitals with intensive care units and internal or 

cardiological departments have been chosen. In the second step Czech Statistical Office georeferenced 

address data of selected hospitals. As a result a point dataset of relevant hospitals including their 

coordinates and unique identifiers for delineating service areas around the hospitals has been prepared. 

COVERAGE 

The dataset covers whole country. 

UPDATI NG 

Dataset on hospitals and other health establishments produced by IHIS CR is updated continuously. 

The data on hospitals with beds for acute care used in the case study came from 30. 6. 2013. 

SOURCE 

Institute of Health Information and Statistics of the Czech Republic (IHIS CR) 

ROAD NETWORK 

CONTENTS 

Georeferenced dataset (line features) representing the comprehensive road network (main roads and 

street network), and including a speed attribute per road segment (speed appropriate for safe driving 

while respecting the regulatory speed limitations per road category). 

COVERAGE 

The dataset cover the entire territory. 
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UPDATI NG 

Road network data are regularly updated. The data used in this case study have been provided in 2012 

and reflect the network situation of 2011.   

SOURCE 

TomTom Multinet 3.6 

ADMINISTRATIVE BOUNDARIES 

CONTENTS 

Administrative boundaries dataset applied in the case study consist of a dataset with boundaries of 

6253 municipalities, which delimit the municipality area and of a dataset with a country boundary. 

Map outputs also contain a dataset with boundaries of 14 NUTS 3 regions.  

COVERAGE 

Administrative data cover the whole territory of the Czech Republic. 

UPDATI NG 

Administrative geodata produced by Czech Statistical Office are updated every quarter and the version 

used in the case study comes from 1. 7. 2013. Updating is based on the spatial data of cadastral areas 

from the Czech Office for Surveying, Mapping and Cadastre. 

SOURCE 

Czech Statistical Office and Czech Office for Surveying, Mapping and Cadastre 

5.1.3 RESULTS 

MAPS 
MAP 1: LOCATION OF E MERGENCY HOSPITALS I N THE CZECH REPUBLIC  
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MAP 2: SERVICE AREAS  FOR 30 MINUTES OF DRIVING TIME FROM/TO E MERGENCY HOSPITALS I N THE CZECH 

REPUBLIC  

 

 

MAP 3: WHOLE AREA OF  MUNICIPALITIES OUTSI DE 30 MINUTES SERVIC E AREAS  
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MAP 4: CENTROIDS OF MUNICIPALITIES OUTSI DE 30 MINUTES SERVICE AREAS 

 

MAP 5: WHOLE AREA OF  INHABITED GRIDS OUTS IDE 30 MINUTES SERVICE AREAS 

 

 

 

 

 

 

 

 


































































