
1  

EO4HumEn | ASAP 9, Proj.Nr. 840081  
Duration: Oct 2013 ς Mar 2016  

A modular approach for the assessment of 
LULC changes around refugee and IDP camps 

by remote sensing 
Michael Hagenlocher1,2, Lorenz Wendt1, Dirk Tiede1 and Stefan Lang1 

1Department of Geoinformatics ς Z_GIS, University of Salzburg / Austria 
2Institute for Environment and Human Security (UNU-EHS), United Nations University / Germany 



2  

The EO4HumEn project 

Source: UNEP 2006 
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Environmental Impact of Refugee/IDP Camps 

Á Natural resources play a vital role for the well-being of the 
population of refugee and internally displaced persons (IDP) 
camps.  

Á Living conditions in camps are often characterized by limited 
availability of these resources (e.g. construction materials, 
fuel for cooking, etc.) 

Á Inhabitants are forced to rely on available natural resources 
in the vicinity of the camps to sustain their living (if allowed) 

Á Evidence has shown that for these reasons such camps often 
have significant impacts on the environment: 

Á Severe deforestation, desertification, land degradation, 
unsustainable groundwater extraction and water 
pollution are impacts that can be observed in the 
surroundings of many camps, often within a radius of up 
to 15 km.  

Á Next to contributing to suffering and violence in these 
camps, the continued overuse and the uncontrolled 
exploitation of resources may lead to conflict with the host 
community and cause severe damage to local ecosystems.  

Source: UNEP 2006 
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Environmental Impact of Refugee/IDP Camps 

Á Therefore, the assessment of the environmental impact of 
refugee/IDP camps is important to 
Á organize the use of natural resources in a sustainable manner  

Á mitigate possible conflicts with host communities due to uncontrolled 
exploitation of natural resources 

 

Á Within EO4HumEn a multi-stage EO-based approach is developed 
to assess and monitor environmental changes in the surrounding of 
refugee/IDP camps: 

1. Rapid overview analyses 

2. Detailed land cover change investigations 

3. Evaluation of the implications of observed environmental changes for 
human well-being and ecosystem integrity 
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Which land cover classes  
should be monitored?  

Result from survey (n=16 (of 80); MSF and others (UN, Red Cross)): 

Floodplains 
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Land cover classes (e.g. woody vegetation) or estimation 
through simple ratios (e.g. NDVI)   

HR imagery 

 

Canopy Cover 

(tree crown area/surface area) 

VHR imagery 

 

Biomass 

 

Available amount of fuelwood, 

wood for construction 

 

Restrictions (e.g. security restrictions) 

 

Impact on "human well-being" 

 

 

Objectives 

What do we ideally want to find out? What are we able to find out? 

Example: Wood (construction materials, fuel for cooking) 

Cannot be easily measured    

 

 

 

Can be assessed by remote sensing    

 

 

 

Cannot be measured    
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Approach 

ÁDifferent stages, build-upon each other depending on  
(1) user needs (e.g. NGO's/camp management)  

(2) data availability / data quality / data resolution (spatial and 
temporal) 

 

ÁΧΦΦǿƛǘƘ different degree of automation and expert 
input:  
ÁFrom fully automated change analyses to 

ÁUse of expert weighting of changes in land cover classes to 
assess importance for environment and human wellbeing 
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Change detection 

Pre-classification 

  

Calibrated optical satellite imagery 
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Stage 0: Selection of images guided by MODIS 
Are available images comparable?  
MODIS NVDI for Jan 2011- May 2015 

28.Dec.2013 10.Jan.2014 29.Jan.2014 22.Jun.2014 08.Aug.2014 07.Dez.2014 

New acquisition ordered 

12.Jun.2015 
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Dirk Tiede (Project Coordinator), Andrea Baraldi, Stefan 
Lang, Mariana Belgiu, Martin Sudmanns 

 

Interfaculty Department of Geoinformatics - Z_GIS 
Paris-Lodron University Salzburg  

AutoSentinel 2/3  

Knowledge-based pre-classification of 
Sentinel-2/ 3 images for operational, timely 
and comprehensive product generation and 
content-based image database retrieval 

Stage 1 �t fully automated pre-classification 
and change: related project 


