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Design guidelines for GIS 
applications 

Objectives: 
- a mobile device with the GPS 

functionality 
- cellular access to the Internet or 

VPN network 
- non-volatile memory for saving 

background map data or high-
speed Internet connection for 
downloading data on the fly 



Design guidelines for GIS 
applications 

Modules: 
- map module – a background map 

allowing work with the use of 
GPS-based location 



Design guidelines for GIS 
applications 

Modules: 
- The survey module – mechanisms 

for recording data in the survey by 
filling in a form and sending these 
data to the central database 



Design guidelines for GIS 
applications 

The map module offers as a minimum 
the following layers: 
- orthophotomap 
- record parcels 
- road and street network 
- buildings 
- address points 
- locations to be visited by an 

interviewer/enumerator 



Design guidelines for GIS 
applications 

Functions of the map module: 
- navigating and browsing the 

map: 
- panning 
- zooming in 
- zooming out 
- full screen 
- switching to previous / next 

view 



Design guidelines for GIS 
applications 

Functions of the map module: 
- determining the current 

location of the 
interviewer/enumerator 

- displaying the map 
background for the survey 
area  



Design guidelines for GIS 
applications 

Functions of the map module: 
- preview on the distribution map 

of the locations of units 
assigned to the 
interviewer/enumerator 



Design guidelines for GIS 
applications 

Functions of the map module: 
- monitoring the locations in 

which work was carried with 
the use of the form 
concerning a survey unit / 
census unit 

- displaying the distance 
between the selected unit 
and the user 



Design guidelines for GIS 
applications 

Functions of the map module: 
- navigating to an address point 

(guiding the interviewer/ 
enumerator on the basis of 
background map data) 
 



Design guidelines for GIS 
applications 

Functions of the map module: 
- recording the route travelled 

by the 
interviewer/enumerator 

- alarm procedure with the 
notification of current 
location 
 



Using GPS for updating an 
address / building / 
dwelling database 



PRE-CENSUS ROUND 



• The list was updated during the pre-census round, 
before both general censuses – PSR 2010 and NSP 2011.  

• In the pre-census round preceding the Agriculture 
census enumerators had to verify the correctness of 
address points (the address of a user’s seat and the 
address of a farm’s seat), establish whether they existed 
or not within the field, and determine their locations (x, 
y coordinates).  

• In the pre-census before NSP 2011, enumerators’ task 
was to verify whether buildings existed and to 
supplement the list with missing address points.  

• An additional aspect of the pre-census round was that it 
allowed enumerators to get to know the census area 
and clarify any doubts that could have arisen during the 
gmina update. 



• The census enumerators were provided with mobile 
terminals with an application for the pre-census round.  

• The application allowed address data to be verified and 
corrected, and any non-existing address points to be 
removed; new address points, not entered in the list, 
could also be added. 

• The enumerator could also view his/her current GPS 
location and assigned address points.  

• Enumerators were assigned areas in accordance with 
complete census areas.  

• The points were displayed as a list of address points, 
including their spatial positioning on the map.  

 





• The application offered one of the following modes of 
work with address points:  

 - address points – the list of address points available 
for verification. 

 - map – an orthophotomap with spatially 
distributed address points 

• With the application it was also possible to arrange a 
meeting in the verified address point already during the 
pre-census round. If the respondent wished to meet on 
a specific census day, the enumerator entered data on 
the basis of which he/she would be assigned that point 
on a specific date during the census. 

 



• The mobile device had orthophotomaps for the entire area 
of a given gmina.  

• With the map mode, backed by the GPS receiver, 
enumerators could quickly move around the area, locate 
address points that required verification, and adjust the 
placement of address points by pointing their correct 
location on the map.   

• The application came with the function of automatic control 
for identifying or modifying the location of an address point 
within the gmina in which the enumerator works. If the 
enumerator attempts to identify the location of an address 
point from outside the gmina, the following message will be 
shown: “Could not determine coordinates for the address 
point located outside the gmina”. 

• After completing the verification, the mobile application was 
automatically synchronised with the census system to 
immediately send the data to the central server.  





• Each address point was described with the following information: 
−Voivodship  

−Powiat,  

−Gmina,  

− Town,  

− Street,  

−Building No.,  

−Number of buildings in the address point, 

−The type of each building located in a given address point: 
 1 – residential building,  

 2 – non-residential building,  

 3 – collective living quarters, and  

 0 – provisional premises (buildings in a given address point could be browsed with 
arrow buttons), 

• Depending on the selected building type, various additional fields, to be 
filled in or verified, were shown, e.g.: 

−for residential buildings (building type = 1) this was the “building type” 
field for which one of the following options could be selected:  

1 – single-family house or  

2 – multi-dwelling house 







MAP MODULE 



The enumerator visually verified the displayed data for conformity 
with facts: 

• if the information in the List was consistent with the facts, the 
enumerator approved the data from the “Address and Building List”,  

• if any inconsistency was found between the information in the List 
and the facts, the enumerator modified the data, 

• if a building was not present in an address point, the enumerator 
deleted the point from the List (with the possibility, however, of 
restoring it later), 

• if another/new building was located in an address point which had 
not been entered in the List, the enumerator added such a point to 
the List, 

• the enumerator's position was marked on the map with a green 
circle. The maximum distance between the enumerator and the 
verified address point cannot be more than 50 m.  

VERIFICATION OF ADDRESS POINTS 





VERIFICATION OF ADDRESS POINTS 

The options which the enumerator may select 
in the mobile application after verifying an 

address point:  

APPROVE MODIFY 

  

DELETE 

AN ADDRESS POINT 
ADD  

AN ADDRESS POINT 

Saving the data in the 

database and 

switching to the 

MODULE page 
  

Switching to the 

MODIFY page 

  

Switching to the 

„DELETE ADDRESS 

POINT” page 
  

Switching to the „ADD 

AN ADDRESS POINT” 

page 

  



The “ACCEPT” option 

ACCEPT 

The spatial location of an address point (X and Y coordinates) 
was presented as a position of an address point on the map. 
For address points with correct locations, “ACCEPT” was to be 
selected.  
 
Once “ACCEPT” option was selected, the address data were 
entered in the database and the application switched to the 
MAP MODULE. 

 







The “MODIFY” option 

MODIFY 

• The option to be selected if an address point had an incorrect 
location was MENU – ADJUST COORDINATES. 

• In order to adjust the coordinates, the user had to change the 
location of a given address point on the map in the mobile 
application by moving the flag icon to the correct position (the flag 
should be placed within reach of the building’s foundation – if the 
building was visible on the orthophotomap or – if not visible – its 
approximate location).  

• The application came with the function of automatic adjustment for 
identifying or modifying the position of an address point within the 
gmina in which the enumerator worked. On trying to determine the 
position of an address point located outside of a gmina, the 
enumerator was shown the following message: “Could not determine 
coordinates for the address point located outside the gmina”. 
 



The “MODIFY” option 

MODIFY 

After selecting “MODIFY", the enumerator made the 
necessary changes and accepted address data, and the 
mobile application switched to the MAP MODULE. 





The “DELETE AN ADDRESS POINT” 

DELETE AN ADDRESS POINT 

With “MODIFY” the user could delete an address point by 
selecting “DELETE AN ADDRESS POINT” 
  
The enumerator verified and accepted the address data of a 
point, following which the data were committed to the 
database and the application switched to the MAP MODULE. 



The “ADD AN ADDRESS POINT” option 

ADD AN ADDRESS POINT 

With “ADD AN ADDRESS POINT”, the user could add a 
new address point.  
 
The enumerator entered and accepted the address data 
of a new point, after which the data were committed to 
the database and the application switched to the MAP 
MODULE. 















 

Assigning statuses 
to address points 

(status types) 
 

Monitoring progress 



• In the PSR 2010 pre-census round, when deleting a building from an 
address point, the enumerator had to provide reasons for such 
deletion by selecting one of the following:  
1. no building, 
2. building being demolished, 
3. building in disrepair,  
4. building is destroyed or there is no building due to  

a natural catastrophe (flood, landslide, etc.) 
5. other, 
6. cancel;  

• Selecting one of the above options caused the ACCEPTANCE of 
deletion of a building, without the possibility of restoring it later by 
the enumerator (this could only be done by the dispatcher). 

• Options 2-5 should be selected if the building existed, but, being in a 
very poor condition, was unfit for further use and could not be rebuilt 
or renovated.  



• The dispatchers administered address points with 
ADYS, a dedicated Dispatch Application.  

• Address points with the “Unassigned” status were 
delivered to enumerators automatically or 
manually by selecting a remunerator to whom a 
given point was assigned. 

• Address points delivered to enumerators had their 
status changed to “Delivered” 

• Address points processed by enumerators received 
the status “To be deleted”, “Modified” and 
“Confirmed”  



• The dispatchers had the possibility of verifying 
the results of enumerators’ work by inspecting 
the enumerator-verified address points. 

• The status of points marked as “Confirmed” or 
“Modified” was changed to “Verified”.  

• The status of points marked as “To be deleted” 
was changed to “Verified”. 

• Newly added points were marked as “New”. 
 



• The dispatchers could monitor the progress of pre-
census round with the ADYS Dispatch Application. 

• The application provided statistics for a given date 
according to one of the following modes: 
• calculating the ratio of the number of closed points to 

the number of all points within the monitored area; 
• determining the average number of points closed per 

day by dividing the current progress in the pre-census 
round by the number of days since the start of the 
round; 

• determining the hazard coefficient by dividing the 
number of points not yet closed [%] within the 
monitored area by the time remaining until the end 
of the round [%]. 



Support for the dispatcher: 

 
• presenting the sampled address points on maps 

 

•  displaying the interviewer's on-line position on 
maps 





• Based on the analysis of a given situation, 
appropriate decisions regarding enumerators’ 
relocations in the field could be taken and 
emergencies could be addressed immediately   . 

• The enumerators could receive instructions on-
line by having them sent to their handheld 
devices. 

• Custom software was developed to manage 
resources and monitor the course of the census, 
backed by handheld devices integrated on-line 
with the entire census management system. 
 
 



• During general censuses, the GIS technology was used in the applications 
for the  

• census enumerator, 

• gmina leader, and 

• dispatch application. 

 

• The dispatcher application streamlined the work of dispatchers in the 
Voivodship Census Bureaus, allowing the planning and management of 
enumerators’ work within areas assigned to the dispatchers. 

 

• The application offered the option to monitor and report on the progress 
of pre-census round and the census conducted with the use of mobile 
terminals. At the level of the Central Census Bureau, the application 
allowed the aggregation of data in a central census database, the global 
monitoring of how the census progresses, and the transfer of data for 
further processing in the Operational Microdata Base (OMB). 



Address point 

assignment 



Census 

Completeness 

Monitoring 



Enumerator 

tracking 















Enumeration Leader – municipality level (LAU2) 



Ongoing statistics of the 
progress and final statistics 

on the maps 



• The CCM (Census Completeness Management) functional 
component had been designed to manage census 
processes by voivodship and central dispatchers and by 
the heads of the Voivodship Census Management Centres.  

 
The component offered the possibility to plan and 
monitor the implementation of census activities across 
the various data acquisition channels – CAII, CATI and 
CAPI. 

  
As its source of data, the CCM leveraged the OMB 
(Operational Microdata Base) which was also a reference 
source of data for all census systems. 
 



The key functionalities achieved under the CCM component were: 
• presentation of the assignment of census units to the census 
channels, 
• manual assignment of census units to the census channels, 
• presentation of the current progress of census activities in census 
units, 
• browsing the history of contacts for census activities, 
• manually closing the census in census units and reopening 
census units, 
• analysing the progress of census activities for census units and 
their groups in a tabular mode and through visualisations on maps, 
• forecasting the likelihood of failure to observe the time limit for 
completing the census on a given area (census areas, regions, 
gminas…), 
• drawing up reports on the efficiency of the census, a forecast of 
planned conclusion, and other. 
 



 

The percentage share of dwellings selected 

 for sample survey and recorded by enumerators 

 by 24 May 2011, 9:00 
 

The percentage share of dwellings selected 

for sample survey, recorded by enumerators and 

approved by dispatchers by 24 May 2011, 9:00 



  

67 

The percentage share of enumerator-verified address points in relation 
to the number of all address points within a voivodship 
 

Status as at 17.03.2011, 12:00 
(the last day of the pre-census round) 
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The percentage share of enumerator-verified address points in 
relation to the number of all address points within a gmina 
 

Status as at 17.03.2011, 12:00 

(the last day of the pre-census round) 



Electronic media 

CAII method system 
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OBM ZKS 
Online questionnaire 

system 

Internet 

Online method Offline method 

Offline 
questionnaire 

Downloading the 

application file 

Online 

Email 

Browser 
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• Identification  

 Used to confirm the identity of the 
respondent.  

• Entering identification data in a questionnaire(f.ex.: 
PESEL, NIP, first name, last name) or additional 
authentication qualities (f.ex. a place of birth, mother’s 
maiden name) 

 
• Establishing a password which jointly with PESEL was the 

basis of authentication within 14 days 

 

Self-enumeration by Internet 
 filling the questionnaire by the respondent 

70 
70 



 In case of full scope survey person fulfilled his/her 
questionnaire , and could also specify adults who lived in the 
same apartment 

 

 In case of sample survey the dwellings questionnaires were 
completed in the first place. Later were fulfilled personal 
questionnaires. 

 

 
After completion of the authorization process the 

census form was available for 14 days. 
 

Self-enumeration by internet course of action 
in completing the survey by person 

71 
71 
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Progress of self-enumeration 

The percentage share of persons selected for complete survey,  

who performed self-enumeration by 24 May 2011 





 A man 

 Age:  about 24 years old 

 A city inhabitant 

 Secondary degree 
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Typical person using selfenumeration 
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The most significant functionality  
of Call Center 

Hotline 

Interviewing 

Arranging visits by census 
enumerators 

Confirming the identity of the 
interviewer/census enumerator 
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•scheduled as the first or the second (following 
CAII) channel of collecting data; 

•working posts of telephone interviewers - 
located in separated Call Center studies; 

•telephone interviewers - provided with 
professional equipment. 

77 

CATI – Computer Assisted Telephone 
Interview 

77 



•the third channel of data collection in the 
case of failure to obtain a complete set of 
data via CAII and CATI channels 

•direct interviews in households (first or 
second channel) 
 where such a way of proceeding results from 

adopted methodology or  
 whose members has not expressed consent 

for a telephone survey 
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CAPI – Computer Assisted Personal 
Interview 

78 



Mobile network - Dedicated VPN 
(General Packet Radio Service (GPRS)) 

CAPI method system 
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OBM ZKS 

Dispatching 
application  
- server - 

Communication 
server 

WAN CSO 

Dispatching 

application  

- client - 

Map server 

Mobile 

application 

Management  

of a terminal 

Cryptographic SIM card 

Module GPS 
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Mobile GPS terminal for census enumerators 

• HTC Touch Pro2 

• screen 

• touch-controlled 

• display size: 3,6’’ 

• resolution: 480 x 800 pixels 

• slide-out, tilted – comfortable in use 

• slide-out, 5-row QWERTY keyboard   
• GSM/GPRS/EDGE/UMTS/HSPA 

• GPS module 

• 3.2 Mpix camera 

• Windows Mobile® 6.5 

 



Enumerator – enumeration area level 

• Visiting all assigned holdings 
• Filling electronic questionnaires 

• Daily synchronisation 

• Contact with the supervisor 
in terms of task scheduling 

• Adding newly identified holdings 
 

 



 

 
The GIS application for 

handheld devices 



 
 
The application traced the enumerator’s position on 
the map; on finding that there was an address point 
which was inhabited and not yet entered in the pre-
census listing, the enumerator could mark such a point 
on the digital map with the digital GPS device installed 
in the handheld terminal. 
 



• The introduction of handheld devices allowed full management 
of enumerators’ field work.  

• The transmission of data was bidirectional.  
• Census data obtained by the enumerators were transferred to 

regional communication servers which recorded the progress 
of the census on-line.  

• The data were presented in the voivodship census bureaus 
serving as regional census management centres.  

• The aggregated data were immediately aggregated in the 
central census bureau. For this purpose, special ICT 
infrastructure was created and provided support from GIS 
applications. 



Enumerator – GIS technology 

• Map module - GIS 
• Ortophotomap 
• Cadastral Data 
• Assigned Tasks 
• Started Tasks 
• Completed Tasks 

 
 



Enumerator 



Enumerator 





Enumerator 

• Alarm procedure 
• In emergency situations, enumerators 

have a possibility 
of sending an alarm signal to their 
supervisors 

• Alarm notice is sent 
to the supervisor application 
and via SMS to the supervisor 

• Supervisor was able to sent  
a police or other service to pointed 
address (x.y coordinates) 
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The census of the homeless was conducted on 
15 and 16 April 2011 
 

Homeless people were recorded by census 
enumerators with the use of the GPS technology 

    

Around 10 thousand homeless people were 
enumerated. 
 

 

 
The census of the homeless  
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The percentage share of homeless people 
recorded by enumerators on 15-16 April 2011 
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The distribution of the homeless – Gdynia 
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„Roof-less” in  Warsaw 
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Security of Census Systems  

– a CAPI-based census system 

Access to the dispatch application was secured, i.a., as follows: 

• the measures applied with a view to determining the rights  
of access to a specific data range in the dispatch application (the dispatchers 
had access only to census data from the area  
to which they had been assigned, as persons in charge  
of monitoring the work of the census enumerators), 

• access to the application was secured by an authentication mechanism 
requiring the provision of a username and  
a password (integrated with the Active Directory service), 

• additionally, the application could be accessed only from computers that had 
been registered with the Statistical Information Centre (the data were sent to 
the ADYS via selected IP addresses, subject to rules set in hardware firewall), 

• the so-called change audit was carried out, i.e. every operation in the system 
was recorded (time and date, the scope of data, the user who made 
modifications, etc.) 
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Security of Census Systems – a CAPI-

based census system 

In order to start work, census enumerators logged into the mobile 
terminal (via the meGina app) and then to the mobile application 
itself. Data to the central servers were transferred through a VPN 
channel via a private APN of Orange, the mobile network operator. 

General flowchart of communication between terminals and the 
central servers 



Identifying areas which require the 
interviewer's attention 

• CAII, CATI, data from administrative sources – as basic channels for the 
transfer of data in the nearest future 

• Interviewer – when the above methods fail 

• Updated sampling frame – one of the conditions for optimising the 
enumerators’ work, allowing: 

• the identification of hard-to-reach areas (mountain regions,              

     “closed” housing estates with limited access to dwellings, etc.)  

• the labelling of hard-to-reach areas in the sampling frame 

• the exclusion of selected areas 

• the exclusion from the sampling 

A great advantage of a good sampling frame is that it offers a map module with the 
correct labelling of hard-to-reach areas 



  

The percentage share of dwellings selected for the sample 
survey, recorded by the enumerator by 21 June 2011, 9:00. 
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Reacting to the lack of response – 
sending interviewers, CATI 

From an organisational and financial perspective, if there is no 
negative impact on the methodology of a survey, it is 
recommended that data collection methods be ordered as follows: 

 feeding forms with data from administrative sources 
 collecting data with the CAII/CAWI method, i.e. through 

self-enumeration with the use of an on-line electronic form 
 Computer Assisted Telephone Interview (CATI) with the use 

of an electronic form 
 a direct interview with the respondent by an 

enumerator/interviewer on an electronic form installed on 
mobile device. 



Reacting to the lack of response – 
popularisation of statistical research 

It is only through intense and skilful popularisation that the 
CAII/CAWI method can exert the desired impact. 
 
In order to be effective, publicity measures must be 
implemented on a broad scale and reach, covering the 
entire country and all residents with regard to: 

 the acquisition of data for statistical purposes 
 the type of statistical research 
 data collection methods, and 
 the work of statistical interviewers 

 



Reacting to the lack of response –  
GOOD PROMOTION IS THE KEY 

Raising public awareness of official statistics 

Broad access to information on surveys 

Increasing trust in interviewers 

Reducing the time needed by interviewers to collect data 

Improving the quality of data in surveys 

Improving the completeness of surveys 

Enhancing the image of official statistics 



Filling in surveys, improving quality, 
updating the sampling frame 

• Using the CAxI methods allows the situation to be 
quickly assessed and a decision to be taken with 
regard to:  

• the elimination of uninhabited dwellings  
• the elimination of dwellings which have changed 

their purpose  
 

• Using statistical and mathematical methods 

• Making estimates 

• Data imputation 

If the 

respondent is 

unavailable 



Census data dissemination 



GEO.STAT.GOV.PL 
 

STARTED: JULY 2013 

 
Census results: Choropleth maps, Diagram maps 

 
Local Data Bank 

 
Other statistical databases 
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The main objectives of the Portal 

•The spatial presentation of collected data,  
in particular: 

•Agricultural Census 2010 

•Population and Housing Census 2011 

•Local Data Bank – a huge database with statistical 
data for years 2009-2012 

•The spatial presentation of the geostatistical analysis 
results 

•Completing tasks associated with INSPIRE Directive 
guidelines implementation 

Geostatistics Portal 
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The portal allows statistical data presentation in 
form of any spatial unit: 
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• 5’ grid 

• 1 km2 grid 

• administrative division 

• urban division 

• statistical division 

• any other polygon 

Geostatistics Portal 



Default view 

GEOSTATISTICS PORTAL 
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Statistical division 
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GEOSTATISTICS PORTAL 
 



Object identification 

GEOSTATISTICS PORTAL 
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Choropleth map 

GEOSTATISTICS PORTAL 
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NUTS 1 - regiony NUTS 2 - województwa NUTS 3 - podregiony LAU 1 – powiaty LAU 2 – gminy 

One phenomenon 
– various presentation levels 

GEOSTATISTICS PORTAL 
 



Individual data - dynamic inquiries 
 the possibility of obtaining data from the 

indicated area 
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PORTAL GEOSTATYSTYCZNY 
 
GEOSTATISTICS PORTAL 
 



Diagram maps 

GEOSTATISTICS PORTAL 
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Bar chart 

GEOSTATISTICS PORTAL 
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DEMOGRAPHIC DATA IN CADASTRAL UNITS 

Cadastral units 

(persons/km2) 



Publishing statistical data on grids 

GEOSTATISTICS PORTAL 
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GEOSTAT project 

Merging statistical data and geospatial 
information 
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Geostatistics Portal – benefits 

• easy access to a huge amount of data on 
agriculture and demography (statistical data 
merged with geospatial data) 

• a variety of cartography presentation methods 

• spatial analysis tools 

• INSPIRE compliant network services 

• in the future:  

• geovisualization platform for data from other 
statistical sources 
 

GEOSTATISTICS PORTAL 
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New possibilities 
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New methods of cartographic presentation 
(anamorphic catrogram) 

GEOSTATISTICS PORTAL 
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cartograms 



Spatial analysis 
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Linear analysis 



126 

Polygon analysis 



 
 

Flood 
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