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Management Summary 

 

Esri Deutschland supported and conducted – together with the Université Evangélique en Afrique 

(UEA) and Esri Rwanda - the second UEA – Esri GIS Summer School, in Bukavu, DRC. This year the 

Summer School had the motto "Attempted Census of the City of Bukavu". 

Twenty seven pupils selected from nine secondary schools in Bukavu were introduced how to use a 

GPS and into their tasks to be carried on two consecutive field work days. Equipped with GPS devices, 

thirteen teams each of two to three pupils with one instructor captured the coordinates of some 700 

houses in randomly distributed 400 x 400 meter areas over the City of Bukavu. A population and 

household survey was filled in for each point taken either for residential or commercial use. 

The GPS data transfer, the questionnaire data entry, data editing, and data analysis was subsequently 

carried out using ArcGIS Desktop in the Computer Lab of the UEA during three days. For the 

remaining tasks during the last two days, the teams were regrouped into five groups to document 

the work on A0 posters as well as to prepare presentations for the Closing Ceremony. 

The first group described the field work, summarized their observations and gave recommendations 

for an official population survey: The most important recommendations are as follows: Communicate 

early by informing the population by cell phones, Radio, TV, Banners, and by local authorities. The 

second group presented the results of the computer work and showed methods used to ensure data 

quality for both geographic and questionnaire data. The third group informed about editing of 

coordinates in ArcGIS and the fourth group showcased various maps of data analysis. The 

presentation ended with the fifth group reporting about the extrapolation of the fieldwork using a 

visual interpretation of built-up areas using a high-resolution GeoEye satellite image dated from 

2012. The population estimate for 2012 came to ~1,031,000 people. 

The goal of the second UEA - Esri GIS Summer School – an attempted census for the City of Bukavu 

with GPS, GIS and remote sensing data - was reached. In addition the pupils were introduced into 

data collection with a GPS, to collect additional information from households with a questionnaire, 

learned the basics about GIS and acquired presentation skills.  

The results and recommendations of the nine days project were presented to the representatives of 

the Congolese Prime Minister’s Office, the Ministry of Higher Education, both from Kinshasa, South 

Kivu Province, UEA, Bread for the World and the Federal Republic of Germany during the Closing 

Ceremony on August 12, 2014. 
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and accommodation. Without their good support and care the Summer School could not have been 
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Pupils 

AGANZE CHAMBALI, Julien Collège Alfajiri 

BALOLAGE BAHIZIRE, Eric Collège Alfajiri 

NANZIGI MIGABO, Christelle Collège Alfajiri 

ATOSHA MAGENE, Victorine EDAP / ISP 

MUNGUAKONKWA NYAMULENGWA, Arsène EDAP / ISP 

MUSHAGALUSA BAVURHE, Grace EDAP / ISP 

KITOGA, Salomon Institut Bwindi 

LAKELI MARIE-REINE, Marie Institut Bwindi 

MUHUNE RUHEKENYA, Ruben Institut Bwindi 

CIREZI BIRINDWA, Alice Institut Imani/Panzi 

NGOY, Ismael Institut Imani/Panzi 

SIMBI, Samson  Institut Imani/Panzi 

BASEDEKE, Yvan Institut Kitumaini 

HABAMUNGU BAHIZIRE, Toussaint Institut Kitumaini 

NYAKASANE, Guy Institut Kitumaini 

ANDEMA VUNANGA, Victoire Institut Tumaini 

BINTU BOJI, Francine Institut Tumaini 

KULONDWA BISIMWA, Grace Institut Tumaini 

BINJA BYA MAGENDO, Nancy ITFM 

DANI NTALEMBA, Jacques ITFM 

MWIMANGIRE, Céphas ITFM 

MOZA WAMUGAMBYA, Lucie Lycée Cirezi 

NZAMBIMPUNGU MBONDO, Alphonsine Lycée Cirezi 

RAMAZANI AMINA, Sarah Lycée Cirezi 

DJUMA KIZA, Chaty Lycée Wima 

NAKASI BANYWESIZE, Marie Louise Lycée Wima 

NEEMA NDAGANO, Alice Lycée Wima 

 

The requirements for pupils to participate in the Summer School was being good in geography, 

computer and English and being among the best at school.  



 

 
Report of 2nd UEA - Esri GIS Summer School 2014  6 
 

Project Description 

Introduction 

Geographic Information Systems (GIS), Global Positioning Systems (GPS) and Remote Sensing are 

powerful tools to capture, edit, map, and to analyse spatial data for decision making at various levels 

and disciplines. GIS is not part of the Curriculum in Secondary schools in DRC (yet) and even various 

professional organizations i.e.  Higher education, resource management, and planning institutions 

lack knowledge to use these tools. This Summer School project is designed to give young pupils skills 

how to use GIS and GPS. 

The goal of the second UEA – Esri GIS Summer School was to introduce pupils of fourth and fifth 

grade of selected secondary schools in Bukavu to Global Positioning Systems (GPS) and Geographic 

Information System (GIS). They learned how to use the GPS and fill in questionnaires to collect 

census information in Bukavu. During the field work the pupils collected socio-economic, general 

infrastructure and information and communication technology (ICT) data which are usually collected 

during a census.  

 

Since it was not possible to carry out a full census during a summer school the following approach 

was used: The GeoEye satellite image of 2012 was covered with a fishnet of 100 x 100 meters and a 

minimum of thirteen representative build-up areas had been selected for field work. The randomly 

selected cells were visited by the pupils with their instructors. The location of each house was 

captured with a GPS and the population interviewed using the prepared questionnaire. This 

information together with a picture of the house was later joined and linked to the geographic 

coordinates. The collected household data were entered into Excel and afterwards spatially enabled 

with GIS.  The results were then evaluated and extrapolated to classify the remaining 100 x 100 

meter cells of Bukavu City with similar characteristics in pattern and structure. The results of this 

“Micro Census” were analysed and mapped. The findings and recommendations shall help decision 

makers to set up a population and household census in the future which can serve many planning 

activities. 

 

The following report gives a detailed insight of the different tasks carried out by the pupils with the 

support from the assistants of UEA.  
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Field work in Bukavu 

Based on the built-up area classification from the Summer School 2013 (200 x 200 meter sample size) 

the following areas were randomly chosen as study areas:  

 

Fig 1: Location of the field work sample sites (13) in the City of Bukavu 
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Fig. 2: Detailed view of the study area of Teams 1 & 2: Starting points in one four squares, each 

square has a size of 100 x 100 meters  

The goal of the field work was to capture the coordinates of households, take pictures of the 

houses and conduct as many household surveys as possible during the two days of field work. The 

groups were dropped close to their starting points each morning and started their data collection 

from there. It was not possible - for none of the teams – to complete a square of 100 x 100 meters 

since many heads of households and/or grown up people were not at home or didn’t want to be 

interviewed. So the teams expanded their work to the adjacent squares.  

   

Fig 3: Teams at work 
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Questionnaire 

The questionnaire focused on socio-economic, general infrastructure and information 

communication technologies (ICT) 

       Team: _____   Household ID: ______   Latitude: ________ Longitude: ________ 

                                Start Time: _______   End Time: __________  

Socio-Economic Information 

1. Address: Street name: __________________________________ No.______ / Apartment No.______ 

2. Type of house:                                                ⃝ One storey  ⃝ Multiple storeys 

3. Usage of house:    ⃝ Residential use   ⃝ Commercial 

4. Number of households: ____________ Number of businesses:  _______________ in the house 

please fill in one new sheet for each household and one sheet for each business in the house;  

for business continue with question 32. 

5. Number of rooms in the household/business:  ____________________ 

6. Ownership of household/business:                              ⃝ owned  ⃝ rented 

7. Count household members, including Babies, who sleep most of the time in the house or apartment 

Male:    Female:    Children < 18 years:         Total:    

8. Age of household members: 

  Male < 18:    Male 18-60:    Male > 60:    

  Female < 18:   Female 18-60:    Female > 60:   

9. Family headed by:    ⃝ Male  ⃝ Female 

10. Religion of Head of household: _____________________________ 

11. Education of Head of household:      

⃝ Primary  ⃝ Sec O-Level  ⃝ Vocational School  ⃝ Secondary A2-Level 

⃝ University  ⃝ No school  ⃝ Other 

12. No. of Family members currently attending school.  

Primary: __________   Secondary:   University:  _ Other: ______________ 

13. Place of Work (Head of Household):  ⃝ Bukavu  ⃝ Outside Bukavu 
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14. Profession or Work of the Head of Household:  ⃝ Public           ⃝ Private            ⃝ NGO 

15. What is the total monthly expenditure:  

                        ⃝  unknown     ⃝ <100 $    ⃝ 100-200 $    ⃝ 200-500 $    ⃝  500-1000 $    ⃝ > 1000 $ 

16. Domestic animals:   ⃝ Cow  ⃝ Goat  ⃝ Sheep 

  ⃝ Chicken  ⃝ Pig   ⃝ Other 

17. Garden  ⃝ Vegetable  ⃝ Fruit                ⃝ Other                 ⃝ None 

General Infrastructure 

18. Water Access  ⃝ Water Tap       ⃝ Public Well        ⃝ Public Pumps     ⃝ River/Lake 

                                           Money spent on water monthly: ___________________ 

19. Electricity:  ⃝ Power Line   ⃝ Generator  ⃝ Solar  

  ⃝ Bio Gas  ⃝ Batteries  ⃝ None 

                                             Money spent on electricity per month: ___________________ 

20. Cooking Energy:  ⃝ Charcoal      ⃝ Wood     ⃝ Gas     ⃝ Kerosene  ⃝ Electricity     ⃝ Other 

                                             Money spent on cooking energy per month: ___________________  

21. Car Ownership:  ⃝ Yes   __________  ⃝ No 

22. Health centre/Hospital/Poste de Santé Name: ____________________  Walking distance in min:____ 

23. Shops in walking   ⃝ Butcher  ⃝ Bakery  ⃝ Dairy  

distance < 10 min:  ⃝ Fruits & Vegetables ⃝ Mini Super Market  ⃝ Other        ⃝ None 

ICT infrastructure and access 

25. No. of Cell & Smart Phones in the household:     

26. Television    ⃝ Yes  ⃝ No  

27. Radio    ⃝ Yes  ⃝ No  

28. Number of computers at home:      

29. Internet access    ⃝ Yes  ⃝ No  

30. Internet access in Internet Cafe  ⃝ Yes  ⃝ No 

31. Access to computers e.g. at school/friends  ⃝ Yes  ⃝ No 

Business 

32. Type of business: __________________________________________ 

33. No. of Employees:       

34. Using ICT for Business / Commercial?  ⃝ Selling ICT products ⃝ Using ICT in Business 

35. Number of computers:     

36. Internet Access         ⃝ Yes 
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Work in the Computer Lab 

The data from all the 13 GPS devices were transferred to the computer using the data loading tool in 

ArcGIS Desktop for .gpx format. The points were displayed on the screen and a data quality analysis 

and corrections took place.  

Entering the questionnaire data into Excel 

The pupils entered the questionnaire data into Excel using predefined values (available in drop down 

menus) to avoid typing mistakes and have common values after combining the data from all teams. 

However some free text fields were entered in a personal manner and the given standards were not 

always maintained. This lead to some correcting exercises afterwards. 

 

Fig 4: Extract of the Excel sheet comprising the household information 

Data quality checks and data editing 

After combining the Excel sheets and joining the tabular data to their respective identification 

number of the houses the data was analysed with the Geographic Information System ArcGIS 10.1 

software. Then, pupils started to improve the quality of the data captured, like moving points from 

in-front-of-the-building or on the street to on-top-of-the-building, using the Bukavu satellite image. 

Also, attributes of points collected in the field were checked and corrected if necessary. Every team 

controlled and corrected their respective data.  

Map Generation 

Afterwards the teams could choose from various topics to create simple statistical maps. The data 

was classified according to their category and various symbolizations were applied by the different 

teams with ArcGIS Desktop. The following maps were created: 

 Different types of Family Members education  

 Number of computers at home 

 Number of Cell phones 
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 Number of Computers at Home and internet Access 

 Household Members by Gender 

 Monthly Expenditure of Water, Electricity and Cooking Material  

 Duration of Surveys 

 Different Types of Business 

 Age of Household Members 

 Electricity Access Types 

 Money spent on Electricity 

 Water Access & Money spend 

 Money spent on Cooking Material 

 

 
 
 

 
 

  
Fig 5: Some sample maps created by pupils 

Analysis 

Data analysis was carried out by Group 4, which investigated the socioeconomics data looking at the 

monthly expenditures of the household, their electricity access and expenditures. Their results were 

as follows: 

Socio-economic: The survey showed that in the residential areas 49.3 % are children younger than 18 

years whereas 52.7 % of them are female and 47.3 % are masculine. The percentage of household 

members above 18 years is 50.7 and almost equally separated into male and female. The average 

number of people per household is six persons.  
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General Infrastructure 

The result of field work shows that 37.3% of people interviewed spend between 100$ to 200$ per 

month. Only 4% spend more than 1000$ per month. The monthly expenditure for electricity in the 

test areas is averaging 11.11$ per month. 

Estimating the population of Bukavu 

For the extrapolation and estimation of the population, a fishnet of 100X100 meter for the liveable 

belt in Bukavu town was used. Group 5 investigated the built-up areas and sampled some cells by 

counting the number of houses (mostly one storey buildings). The following categories where 

established: 

  ~ 13 houses   (low built-up area) 

 ~ 50 houses    (medium built-up area) 

 ~100 houses   (high built-up area) 

 Open Space (grassland, forest, agriculture, sports facilities, and industries) was not taken into 

account 

 

The satellite image was visually classified into these three different types of built-up areas. According 

to the results obtained during fieldwork, it was concluded:  In a high density built-up area (~100 

houses), on average 8 persons are counted per house. For a medium density built-up area (~50 

houses), on the average 7 persons are counted per house. For low density built-up area (~13 houses), 

on average 6 persons are counted per house. Afterwards the number of houses per cell were 

multiplied with the respective number of people showing a result for the City of Bukavu (in 2012) 

estimated to have be at ~ 1’031’000 inhabitants. 

 

Posters 

The following pages show the posters (Fig. 6 – 10) with the results created by the five groups. The 

original size is A0 and they were printed for the map gallery for the Closing Ceremony. 
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Presentations 

The groups prepared a Power Point Presentation with their findings and results which were 

presented at the Closing Ceremony at the new premises of UEA on August 12th, 2014.  

 

Fig. 11: 
Pupils 
presenting 
their results  
 

 

Fig. 12:  Below: the Power Point presentations by group (from left to right and then down) 
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Fig. 12:  The Power Point presentations by group  

 

 

 
 
Fig. 13: Ceremonial presentation of Certificates of good completion by representatives of the  
Congolese Prime Minister’s Office, the Ministry of Higher Education, both from Kinshasa, South  
Kivu Province and Esri Rwanda. 
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Fig. 14: The pupils with their Certificates of good completion 
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Fig. 15:  Assistants from UEA receiving the Certificate of good completion by the representatives from 

Kinshasa, South Kivu, UEA and Esri Rwanda 
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Conclusions and Recommendations 

The following conclusions and recommendations have been presented by the groups: 

 In case of a real census the government should raise awareness using different 

communication channels to inform about the importance of the census.  

 The questionnaire of some 30 questions took 20 minutes on average. This is a valuable 

information to compute the number of enumerators needed for a future census.  

 For data entry into a database the pupils recommended to stick to agreed standards, to use 

predefined values and to review data carefully. 

 Another important finding is that people who work in the field should not take coordinates 

under roofs or trees because of the missing satellite reception. This can avoid displaced 

points or combined points on the map. 

 GIS software is an appropriate tool for organising a population census and to carry out socio-

economic analysis 

 The collected data showed that the livelihood of the population surveyed is under the 

poverty line and so that government must improve access to water, electricity, and feeding.  

The population is very young (49.7% under 18 years) so we need the government to renew 

infrastructure for a good livelihoods. 

 For another “micro” census more time is needed to complete a full sample cell 

 If a satellite image is used to estimates the population it is recommended to acquire a more 

recent one and have people with local knowledge interpreting the satellite image 

 Satellite image: multiple storeys and commercial built-up areas are difficult to separate from 

residential houses 

 The extrapolation method used can lead to a decent estimation of the population with low 

costs for a large area 

 

All in all, the goals of the 2014 Summer School were set very high. The pupils had some good 

knowledge in IT, but the English language was still a problem. However the GIS part was well 

understood and given the limited timeframe, the results are satisfying.  
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Appendix I – Contact Information 

Connie Schmidt Prof. Dr Katcho Karume 
Esri Rwanda Ltd. 

P.O. Box 6867 

KG 666 Street, Kimihurura 

Kigali, Rwanda 

 

Email: c.schmidt@esri.rw 

Phone: +250 78 521 70 61 

 

www.esri.rw 

 

Université Evangélique en Afrique 

Panzi 

Bukavu, DRC 

 

 

Email: katcho@cns.mak.ac.ug 

Phone: +243 99 430 46 33 

 

www.uea.ac.cd 

 
  

Bukavu, August 2014 

mailto:c.schmidt@esri.rw
http://www.esri.rw/
mailto:katcho@cns.mak.ac.ug
http://www.uea.ac.cd/

