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Abstract 

From the onset of the Ebola crisis, high resolution satellite imagery were used for digitizing 
roads, villages and towns, and to support base mapping of most affected areas. MSF’s GIS 
unit requested the support of hundreds of volunteers of the OpenStreetMap community to 
manually digitize small subzones. The digitized data are available to be downloaded and 
used by GIS officers to support MSF work in the field with thematic maps as well as tai-
lored base maps. 

1 Introduction 

In March 2014, cases of haemorrhagic fever were observed around the Guéckédou region 
in Guinea. Fearing the later confirmed possibility of an Ebola outbreak, MSF quickly de-
ployed international staff to respond to the possible emergency. MSF-CH decided to deploy 
a dedicated Geographic Information Systems (GIS) officer along with the epidemiologist to 
offer support with up to date maps of the event. The decision to send a dedicated GIS offi-
cer to Guinea was informed by a study on the use of GIS within MSF (DE LABORDERIE

  et 
al. 2013)2, which had identified epidemiology as “the domain where GIS can bring the most 
positive evolution”3. As little geographic information was initially available, satellite im-
agery and crowdsourcing were largely used to gather base information (roads, buildings, 
villages, etc.) about the affected region. Specific GIS analysis could then be derived from 
this base information. 

2 Methodology 

The GIS officer initially focused on producing base maps of the affected region and its 
most important towns. At that point, only very basic maps existed of the prefecture of Gué-
ckédou, which had been identified as the main field location for the Ebola response. Exist-
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2 referred to as “GIS Study” in this document 
3 GIS-Study, p. 34 
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ing maps listed main town locations, one major road, and also included low-quality paper-
drawn city maps (Fig. 1).  

Village locations were one of 
the main concerns since field 
trips to confirm the position of 
a village were necessary, but 
maps of major cities and roads 
in the region were also re-
quired to efficiently support 
the MSF teams. In order to 
quickly get more detailed maps 
of cities and major roads in the 
region, the GIS unit decided to 
acquire satellite imagery and 
crowdsource the task. 

Satellite imagery was rapidly 
acquired with special web li-
cence for three priority cities 
(Guéckédou, Macenta, and 
Kissidougou). 

Through the volunteers of 
OpenStreetMap and the Huma-
nitarian OpenStreetMap Team 
(HOT), satellite images that 
had been acquired by MSF-CH 
were turned into digital maps 
hosted on OpenStreetMap ser-
vers accessible to all volunteer 
mappers of the community so 
they could manually digitize 
the cities with high and very 
resolution satellite imagery as 
background maps. To ease the 
access to the satellite imagery 
web service, and to coordinate 
the work of dozens of volun-
teers, the OSM tasking mana-
ger was used (Fig. 2). This tool 
allows the volunteers to select a small subzone of the region of interest and digitize only the 
elements in that small zone in JOSM, an OpenStreetMap editor (Fig. 3). There is also a 
validation system in the tool, as advanced volunteers validate the work done by other vol-
unteers. 

Fig. 1: Existing map of Guéckédou prior to the
Emergency Onset 

 

Fig. 2: OSM tasking manager for the digitalisation 
of Guéckédou, Guinea after the task com-
pletion 
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Fig. 3: View of JOSM: on the left, the very high resolution satellite imagery and on the 
right, the resulting map of the same zone 

The three towns were mapped in less than three days. Within five days, 244 volunteers had 
mapped more than 90,000 buildings (Fig. 4).  

 

 

Fig. 4: Evolution of the Mapping of Guéckédou town within the first few hours of the 
activation, and a month later 

As the crisis evolved, the OpenStreetMap community was able to access satellite imagery 
from different sources to provide the field with good base data of previously unmapped 
regions of all most affected countries (Guinea, Liberia, Sierra Leone). Most satellite im-
agery providers accepted to release imagery of the affected region for free, even though the 
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International Charter on Space and Major Disasters4 had not been activated, which greatly 
helped the response timeliness. In the field, the base maps made available to MSF’s opera-
tions through its Map Centre served as the foundation of many other map products such as 
epidemiologic maps to follow the epidemiology spread, logistics road access maps during 
the rainy season, etc. In fact, many of the internal MSF maps that were created by the GIS 
officer could not have been produced without these base maps. A large amount of work was 
also required in the field to confirm village names and positions as the respective databases 
were initially limited in the region, something that could not be done with the information 
available from the satellite imagery. 

In the urban context such as in capital 
cities, satellite imagery was not only 
used to digitize information, but also 
served as background information for 
various thematic maps (Fig. 5). Indeed, 
in very dense environments, it was found 
useful to have very high-resolution in-
formation for the teams on the ground. 
The Disaster Charter activation (see 
above) later in the crisis made it possible 
for MSF and many other NGOs and 
governmental institutions to get quick 
and free access to satellite imagery over 
the whole region.  

3 Conclusion 

Thanks to the digitization of large zones of the affected region from high and very high-
resolution satellite imagery5, the GIS officers in the field were able to quickly produce high 
quality basemaps, as well as various thematic maps in response to the need of the MSF 
teams (epidemiologic maps, log maps, communication maps, etc.). Coordination was the 
key to the collaborative work between satellite imagery providers, the HOT team, the 
OpenStreetMap community, and the MSF GIS unit to be efficient. It required a lot of en-
ergy from all parts, but allowed a quick cartographic support for the crisis. Very little ad-
vanced remote sensing analysis techniques were used in the crisis response context. Simple 
manual digitizing was found to be sufficiently efficient at this stage thanks to the crowd-
sourcing. 
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Fig. 5:  Map using satellite imagery in ur-
ban context 


