
 

  

 



   

   

The Global Geo Health Data Center (GGHDC) provides services and data regarding 

personal exposures calculated from high-quality environmental data sets. This document 
gives descriptions of environmental data sets, both the ones we create ourselves and 
those from external parties that are often used by GGHDC. A number of variables are 

directly accessible through the GGHDC portal and some are available on demand.  
 

Our exposure assessment techniques apply to all variables included in this document. 
Please contact us to learn more about how GGHDC can support you.  
 

The GGHDC team  
info@gghdc.nl  

Document version: Jan 2019. 
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1. Personal exposures to environmental factors for various person 

profiles 

Many environmental factors are highly variable and differ over space and time. 

Therefore, the exposure to an environmental factor of an individual is strongly 
dependent on the locations over time visited by a person, as this defines to what levels 

of the environmental factor the person is exposed to. For instance, a person living and 
working in an urban environment will have a higher personal exposure to air pollution 

compared to a person living in the same urban environment but working in rural areas, 
because during the day, this person will be exposed to lower air pollution levels typical 
for rural areas.  

 
Assessment of personal exposures to environmental factors thus entails to integrating 

environmental factors along the space-time tracks visited by each person. This does not 
always require that the exact location (over time) of persons needs to be known. 
Assessment of the exposures can be done by assuming particular mobility patterns 

around the home location. 
 

The GGHDC can enrich any data set containing location data of individuals with 
environmental exposures of each person in the data set. Section 1.1 describes the 
environmental factors for which we can calculate personal exposures for your particular 

data set. Section 1.2 lists the location information that we need for exposure assessment 
and how we use this for personal exposure assessment.  

 
 

1.1 Environmental factors 

 

The data center contains a rich set of environmental variables with a coverage of the 
Netherlands, including temporal trends for a number of variables. Personal exposures 

can be calculated for each of the variables listed, where the exposure assessment is 
tailored to the type of environmental factor. Appendix 1 provides the catalogue of 
environmental factors available for the Netherlands. Available data as listed in the 

catalogue are created and managed by the GGHDC and GECCO (Geoscience and hEalth 
Cohort Consortium; https://www.gecco.nl/). Please contact us in case you are interested 

in a factor that is not listed. 
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1.2 Enrichment of personal data with exposures to environmental factors 

 

Exposures to environmental variables listed in Appendix 1 can be calculated as a 
function of location and behavior of persons. We can enrich any data set that comes with 

a form of location information (very detailed up to very general) for each person. The 
number of persons can be up to all persons in the Netherlands. The product that we 

deliver is a data set with for each location/person the set of environmental exposures 
requested. The exposure assessment technique that we apply will depend on the level of 
detail of the location information for individuals in the data set. We can provide personal 

exposures for data sets with the following location information: 
 

▪ Measured space-time (GPS) tracks; data sets containing for each individual the 
locations of the individual over time, e.g. as observed by a GPS receiver from a 
smartphone. Exposure is integrated along the track, possibly including its 

surroundings. 
▪ Known home address of each person; exposure is integrated over a neighborhood 

surrounding the home location. 
▪ Known home and work address of each person; exposure is integrated over 

neighborhood of home and work address, possibly including potential path area 

between home and work. 
▪ Known home and work address of each person including a mobility profile (e.g. 

commuter, homemaker, outside worker, office worker,..). 
 

Our exposure assessment enables calculating exposures as: 
 

▪ Time integrated exposure to continuous variables, e.g. yearly average air pollution 
exposure of a person. 

▪ Exposure to objects, e.g. the number of fast food restaurants within 5-minute 

walking distance from home. 
▪ Indices or scores that integrate a number of environmental factors, e.g. 

walkability and cyclability index describing the attractivity of a persons’ 
surroundings for walking and cycling, respectively. 

▪  Yearly updates of personal exposures when improved or updated environmental 

data sets become available. 
▪ Data obfuscation techniques to enable enrichment of cohorts containing privacy 

sensitive information. 
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2. Software and web-services 

 

In addition to ad-hoc enrichment of data sets with personal exposures, we provide 
software tools for personal exposure assessment, including: 
 

▪ Software tools for assessment of personal exposures which enable incorporation of 
personal exposure assessments in larger software systems. 

▪ Personal exposure web-services providing you direct, real-time, access to personal 
exposures for any location and any type of person profile. This can be numerical 
or visualized in a heat-map. 
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Appendix 1: environmental variables with a coverage of the Netherlands 

Environmental variables Spatial 
resolution 

Temporal Examples 

Physical 
   

Elevation data (AHN) 0.5 m or 5 m AHN1: 2003, AHN 2:2013, 
AHN 3:2018 

 

3D map of the Netherlands 1:5000 - 1:25000 2014 
 

 municipalities and provinces of the 
Netherlands 

Polygons regularly updated 
 

Addresses and buildings (BAG) Polygons regularly updated Demography, households, 
income, education, soil use 

Air 
   

Air pollution 5 m or 125 m based on measurements 
from Oct 2008-Apr 2011 

NO2 

Air pollution 5 m or 125 m Hourly from 2000 to 2012 NO2, O3 and PM10 

Air pollution (GECCO) Address, PC6, 
PC4 

Annual average 2009 NO2, NOX, PM2.5, PM10, PM2.5 
absorbance 

Particulate matter (fijnstof) 25m or 100m 2015 Particulate matter density 

Potential capture of PM10 by 
vegetation  

national scale  Based on data from 2002 to 
2004 

 

Deposition of Nitrogen 1000m 2015 
 

Heat 100 m Static Human heat impact 

Urban heat island effect 10 m 2017 UHI and effect of green and water 

Noise pollution national scale  Based on data from 2011, 
2015, 2016 

Noise from traffic, industry, wind 
turbines 

Traffic noise (GECCO) Address, PC6 2000, 2004, 2005, 2007, 
2008, 2010, 2011 

Road, rail and air traffic noise in 
db 

Light emission 250 m Data from 2014 and 2015 Amount of light emitted during 
the night 

Soil 
   

Soil map 1:50 000 2014 
 

Ba and dieldrin concentrations in the 
soil 

point data based on measurements 
from 2006 to 2010 

 

  



   

   

Water 
   

Open water (blue space) 5 m current Lake, river, canal, etc 

Sources and quality drinking 
water 

Point and polygon 
data 

Static locations, potential pollutants, 
salinization of ground water 

Waterschapsdata polygon and point 
data 

May differ per dataset Administrative boundaries, 
hydrography 

Land cover / use 
   

Green space 10 m 2017 Shrubs, trees, grasses, arable 
land 

Land use 1:5000 up till 
1:25000 

2015 Arable land, forest, urban, 
recreation, road 

Land use (GECCO) PC4 1996-2003 Hectares/percentages of 
urban/rural land use 

Nature conservation areas Polygon and point 
data 

May differ per dataset Natura 2000, 
natuurmonumenten, wetland 
areas 

Belevingswaarde van het 
landschap 

1000m  2014 model prediction of visual appeal 
of the landscape 

Living environment typology 
(GECCO) 

PC4 2006, 2015 Center - urban, outside center, 
green-urban 

Agricultural parcels 
(gewaspercelen) 

Polygons yearly, 2009-2018 Locations of parcels, crops that 
grow on the parcels 

Socio-economic 
   

livability (GECCO) PC4  1998, 2002, 2006, 2008, 2010, 
2012 

Livability score 

Stedelijkheid (urbanity) neighbourhoods yearly from 2009-2017 
 

Population density 100m, 500m or 
per 
neighbourhood 

yearly from 2000-2017 
 

Overheidsdiensten (public 
services) 

Point data current Locations of schools, fire 
departments, etc. 

Food 
   

Food outlet 10 m, in 
Amsterdam 

Static Supermarket, Fast Food, Bakery, 
Takeaway, Oriental Food 

amount of food outlets within 
buffer zone 

100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 Supermarkets, cafés, restaurants 

  



   

   

Transport 
   

Roads lines current 5 road types 

Shortest distance to an on-ramp 
(oprit) of a major road 

100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 
 

Shortest distance to train station 100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 
 

Accessibility (GECCO) PC4 1998-2003, 2005, 2013 (of 
population and households) 

accessibility of jobs, greenspaces, 
households 

Travel time (GECCO) PC4 2011 Data on travel time between all 
PC4 areas 

Energy 
   

Oil and gas  Polygons 2016 Locations of gas and oil fields 

Electricity overhead lines lines 2018 Locations and voltages 

Health care 
   

Shortest distance to health care 
facilities 

100m, 500m, 
neighbourhoods, 
postal codes (PC4 
and PC6) 

yearly from 2000-2017 General practitioner (huisarts), 
hospital 

Health care facilities (GECCO) PC4 2003-2007 Amount of several specific health 
care facilities 

Sporting 
   

Sports accommodations, 
associations and facilities 
(GECCO) 

PC4 2001-2007, 2010-2015 Sport accommodations, sport 
associations and sport facilities 

Walking and cycling trails lines 2017 
 

Quality and location of water 
used for swimming 

Point data 2014 
 

Culture 
   

Cultural facilities (GECCO) PC4 2001-2015 Museums, theatres, etc. 

Shortest distance to cultural 
facility or leisure activity 

100m, 500m, 
neighbourhoods, 
postal codes (PC4 
and PC6) 

yearly from 2000-2017 Cinema, library, popstage, 
swimming pool, theme park 

(natural) heritage polygons and 
point data 

2014 Archeological monuments and 
landscapes 

  



   

   

Education 
   

Shortest distance to educational 
facilities 

100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 Kindergarten, primary schools, 
secondary schools 

Educational facilities (GECCO) PC4 SWING: 1996-2007; Real Estate 
Monitor 2007: primary 
education: 2001-2015; 
secondary education: 2005-
2015; special education: 2004-
2015 

amount of educational facilities  

Childcare facilities (GECCO) PC4 2011-2015 Number of KDV's, BSO's and 
playgroups 

Schools with asbestos Polygons 2016 Primary and secondary schools  

Socio-economic status 
   

Demography 100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 Age, ethnicity, birth rate, death 
rate 

households 100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 Size, income, children, one or 
two parents 

housing 100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 Number of houses, type, owner 
occupied or rented 

Social security  100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 WW, WAO, bijstand 

Crime 100m, 500m, 
neighbourhoods, 
postal code (PC4 
or PC6) 

yearly from 2000-2017 Burglary, violence, (sexual) 
assault 

Transactions and average house 
prices (GECCO) 

PC4 2000-2015 Number of transactions stratified 
for house type 

Housing benefits (GECCO) PC4 1998-2006 Data on recipients and 
height/sum of housing benefits 

Housing Stock (GECCO) PC4 1998-2007 Owner-occupied or rental 
housing, social rent 

Offices, retail, businesses and 
retail outlets (GECCO) 

PC4 1990-2014; retail outlets: 2001-
2007 

Number of leased and owned 
properties, price/m2  

 


