
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Product factsheet 

Problem description 

Proposed solution 

Land cover change analysis stands as the predominant approach for monitoring land degradation [6-8]. 

Nevertheless, its utility as an early warning system is constrained by inherent limitations. The identification 

of changes heavily relies on predefined categories, often omitting degraded covers such as forests or shrubs. 

Essentially, once changes are discerned using this method, it likely indicates that the ecosystem has 

surpassed a critical threshold, rendering interventions for restoration financially burdensome and the 

changes are potentially irreversible. Detecting ecosystem transitions that indicate an impending critical 

threshold could enhance mitigation efforts against degradation, potentially reducing associated economic 

costs. 

Remotely sensed Ecosystem Functional Attributes (EFAs) have been recognized as comprehensive indicators 

of change, providing an early indication of vegetation performance in response to environmental factors 

and human influences [1]. 

The Ecosystem Functional Types analysis is performed within the joint research initiative of H2020 EOTiST 

and ARICA projects in order to better understand the ecosystem conditions around refugee camps.  

Ecosystem Functional Attributes (EFAs) serve as quantitative descriptors of the exchanges of matter and 

energy between biotic and abiotic environmental components. These attributes encompass various 

indicators such as productivity, seasonality, and phenology of carbon gains, offering a swift response to 

change compared to structural or compositional attributes like land use/cover [2]. Leveraging remote 

sensing data, EFAs have been recognized as informative metrics for assessing vegetation change and 

promptly responding to ground conditions, including human-induced environmental pressures [1]. 

Moreover, Ecosystem Functional Types (EFTs), derived from EFAs, categorize ecosystems based on their 

functions without prior knowledge of vegetation types or spatial structure [3]. The temporal analysis of both 

EFAs and EFTs provides valuable insights into changes in ecosystem functioning, facilitating the early 

detection of landscape degradation [3,4,5]. 
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Fig 1. An example of EFT maps calculated for Mtendeli Refugee Camp surrounding for three vegetation seasons: August 2016 

– July 2017; August 2017 – July 2018; August 2021 – July 2022. (source: Jenerowicz-Sanikowska, M., et al., 2023). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ecosystem Functional Types are derived from the 3 Ecosystem Functional Attributes, metrics of the NDVI 

seasonal curve: 

• the annual productivity (NDVImean); 

• the NDVI seasonal coefficient of variation (sCV) as a descriptor of seasonality (NDVI sCV); 

• and the date of the maximum NDVI as indicator of phenology (NDVIDmax).   

For the final classification of EFTs a coding system is applied using 3 letters (H/h - high, M/m - medium and 

L/l - low) and a number (1, 2 or 3). The first uppercase letter denotes the level of productivity (NDVImean) 

being H, high productivity, M, medium and L, low productivity. The second lowercase letter corresponds to 

seasonality (NDVI sCV) being h high, m medium and l low seasonality. Finally, the numerical value 

corresponds to the phenological indicator of the maximum growing season (NDVIDmax) where 1 represents 

wet season, 2 post-wet season and 3 dry season (in case of Tanzania, Figure 1) and 1 for wet season and 2 

for dry season (in case of Bangladesh). 
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