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Summary 

Wetlands are valuable ecosystems providing a variety of important ecosystem services such as food
supply, flood mitigation and provision of habitat. Due to climate change and increasing human water
demand, wetlands are increasingly threatened and degraded. An effective monitoring for wetlands is
therefore necessary to preserve and restore these endangered ecosystems. 

In this study, a semi-automatic algorithm for water and wetness detection based on multi-temporal
optical  imagery  and  topographic  data  is  presented.  Satellite  scenes  were  aggregated  to  form one
continuous  image  for  each  month  with  a  minimum  amount  of  clouds  and  other  atmospheric
contamination. Based on each of these monthly composite images spectral indices were calculated and
combined with topographic data using image enhancement techniques to increase contrast  between
open  water,  wetlands  and  other  land  cover  types.  Water  bodies  and  wetlands  were  subsequently
delineated using a dynamic thresholding algorithm that automatically identifies the optimal thresholds
between water, wet and dry surfaces. The resulting monthly water and wetness masks were aggregated
to water  and wetness  frequencies  which indicate  how often a  region is  flooded or wet  during the
observation period. Based on these frequencies the final wetland classification and the Water Wetness
Probability Index were derived. 

The method was demonstrated using  Sentinel-2 MSI imagery,  but  it  is  also  applicable to  Landsat
imagery for historical analyses. To evaluate the general applicability of the method, the algorithm was
applied to two study sites located in different bio-geographic regions: the Sio-Siteko Wetland stretching
the  border  between Kenya and Uganda located  within  a  densely  vegetated,  humid region and the
Namga-Kokorou Wetland Complex in  Niger  located within a dry,  sparsely vegetated area.  Overall
accuracy values for both study sites are very satisfying reaching above 88%. Water was mapped very
accurately  with  omission  errors  only  occurring  over  floating  vegetation  and  narrow  streams.  For
wetness,  commission  errors  mostly  occurred  within  agricultural  fields.  Still  user’s  and  producer’s
accuracy reached satisfying values of at least 80% in both classifications. 

The good classification results of both study sites prove that the method is applicable across different
bio-geographic regions.  Further investigations have to be conducted to evaluate its  applicability  in
other climatic regions. Considering the relation between classification quality and computational effort,
the  method  has  the  potential  to  be  applicable  for  large  scale  water  and  wetness  mapping  and
monitoring. In this way, the method has already been successfully applied using additional SAR data
within the production of the Copernicus Pan-European High Resolution Layer 2015 and the European
Space Agency’s GlobWetland Africa project. 


