
LIVING PLANET SYMPOSIUM VIENNA
2025

A.02.02 Terrestrial and Freshwater Biodiversity

Temporal Dynamics in Ecosystem Functional Attributes (EFAs) and Types (EFTs): 
Approaches and Lessons Learned

Domingo-Marimon, Cristina 1; Pesquer, Ll1; Jenerowicz-Sanikowska, M2; Ruciński, M2;  Woźniak, E2; Pino, J3.
1 GRUMETS research group, CREAF        2 CBK PAN Space Research Centre of the Polish Academy of Sciences         3 CREAF

Understanding and monitoring ecosystem dynamics 
is vital for tackling global challenges such as:
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Ecosystem Functional Attributes (EFAs) and Ecosystem Functional Types (EFTs), derived from satellite data o�er a 
functional perspective on ecosystems, enabling a dynamic and responsive monitoring.  Unlike cover maps that emphasize 
structural attributes,  EFAs and EFTs focus on fucntional aspects o�ering a more dynamic and responsive measure of 
Ecosystem health.

What are remote sensed EFAs and EFTs ?

quantitative descriptors of ecosystem functioning which capture the 
exchanges of matter and energy between biotic communities and their 

environment, grouped by functional attributes
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Strengths and weaknesses of satellite derived EFA/EFT

Key �ndings
EFAs detect changes before structural thresholds are crossed
Choice of spatial resolution signi�cantly impacts results, especially in complex ecosystems
High temporal resolution is critical for capturing trends and anomalies

The top productivity maps show a consistent general increase in productivity, 
indicating higher biomass, primarily originating from the central, densely forested 
region extending toward the southern grassland and swampland areas.  The 
southern grassland/swamp area, which had the lowest productivity in 2022, 
experiences annual burning between June and August due to natural or 
anthropogenic �res.  The positive productivity trend may be attributed to recent 
positive precipitation anomalies and protection initiatives implemented in 
2017–2018 to mitigate degradation caused by human activities.

The middle maps reveal a slight decrease in seasonality, suggesting a longer 
vegetation growing cycle, which reinforces the in�uence of favorable precipitation 
and stricter protection measures on productivity dynamics.

The bottom EFTs maps help identify stable and changing areas over time; while the 
central forested area remains consistently productive, surrounding vegetation shows 
clear improvement, shifting from Lm to Hl categories, except for persistent 
degradation in �re-a�ected grasslands/swamplands in 2022.

Unlike land cover-based studies that highlight abrupt changes (e.g., road 
construction), EFTs and EFA temporal dynamics can detect gradual degradation 
trends, serving as early warning systems before changes become irreversible.

Temporal dynamics of EFA and EFT

Why use EFAs and EFTs?

They o�er several advantages for 
environment monitoring:

Captures seasonal and short-term variations

Is more sensitive to change than traditional land cover maps

Provides early warning for ecosystem degradation

Supports biodiversity modeling and species niche characterization
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Envisat MERIS 300 m Landsat TM, ETM+, OLI 30 m

Temporal pro�le is more critical than spatial resolution. 
High temporal resolution is critical for capturing dynamic 
ecosystem processes, their trends and the anomalies. Cloud 
cover and data availability often constrain the production of 
annual EFT maps, particularly in fragmented or 
heterogeneous landscapes. High temporal resolution is key 
when interannual variability of EFTs is analyzed.

The choice of spatial resolution signi�cantly impacts results, 
especially in complex ecosystems like the Mediterranean, 
where coarse resolutions may overlook critical heterogeneity. 
EFA and EFT dynamics analysis based on HR satellite data 
allows to capture one or multiple changes on their attributes, 
improving the medium resolution approach.
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A-D: maximum to minimum PRODUCTIVITY
d-a: maximum to minimum SEASONALITY
1-4: PHENOLOGY 
 (1) from 21/06 to 21/09
 (2) from 22/09 to 31/12
 (3) from 01/01 to 15/04
 (4) from 16/04 to 20/06

H-M-L: high to low PRODUCTIVITY
h-m-l: high to low SEASONALITY
1-3: PHENOLOGY 
 (1) wet season
 (2) post-wet season
 (3) dry season
 


