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CSQ-54 Summary 

Ques�on Knowledge Advancement 
Objec�ves 

Geophysical Observables Measurement 
Requirements 

Tools & Models Policies / Benefits 

How different 
drivers and 
threats effect 
the integrity 
of ecosystem? 

A) Long-term, global land use 
and land use change monitoring  

 

• Land cover and land use change 
types including, agricultures, 
pastures (grazing), urban and its 
rela�onship with changes  

• Using various 
op�cal/SAR �me 
series data 
available in the 
long-term (i.e. 
Landsat, Sen�nels) 

• Different change 
detec�on and �me 
series analysis 

• AI for inferring land 
use paterns 

• UNCBD 
• IPBES 
• Nature-

based 
solu�ons 

• Restora�on 
efforts B) Monitoring direct exploita�on 

paterns worldwide 
• Tracking different extrac�on, 

produc�on, and consump�on 
paterns (incl. mining, 
infrastructures, subsidence) 

• using op�cal 
�me series, very 
high-resolu�on 
data, 
subsidence/ 
structural 
changes 
(SAR/LIDAR) 

• Various EO data 
analysis methods 

• AI for integra�ng 
different EO data 
and inferring 
specific extrac�on 
types  

C) Explore different approaches 
for monitoring environmental 
pollu�on and invasive alien 
species  

• Different environmental pollu�on 
processes (i.e. air quality, waste 
sites etc.) 

• Tracking of invasive species 
(although limited EO opportuni�es  

• using op�cal 
�me series, very 
high-resolu�on 
data, 
subsidence/ 
structural 
changes 
(SAR/LIDAR) 

• Various EO data 
analysis methods 

• AI for integra�ng 
different EO data 
and inferring 
specific extrac�on 
types 

D) Monitoring ecosystem 
integrity 

• “integrity”, also naturalness or 
intactness to be assessed by 
quan�fying the human pressures 
(land use, extrac�ons etc.) and/or 
by quan�fying ecosystem 
proper�es (structure, func�on, 

• High resolu�on 
space-based 
LIDAR and 
RADAR 
measurements 

• Various EO data 
analysis methods 

• Sta�s�cal and AI 
methods for 
integra�ng EO 
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and composi�on) compared to a 
“natural” state regionally 

• Op�cal EO �me 
series (i.e. 
Sen�nels) 

• Quality ground 
reference 
networks (i.e. 
plot networks) 

with innova�ve 
ground data 



CSQ-054-How different drivers and threats effect the integrity of ecosystem.docx  Page-3 

ESA EO Science Strategy Founda�on Study 

CSQ-54 Narra�ve 

How different drivers and threats effect the integrity of ecosystem? 

A recent synthesis of direct drivers of recent global anthropogenic biodiversity loss showed that 
land/sea use change has been the dominant direct driver, followed by direct exploitation of natural 
resources, pollution; while climate change and invasive alien species have been significantly less 
(Jaureguiberry et al., 2022).  

 

Fig. Dominance hierarchies of the five studied direct drivers of biodiversity loss (N=154, 
Jaureguiberry et al. 2022) 

This study has been based on meta-analysis of different regional studies, while at the same time 
there is potential for using different EO-approaches to better map and constrain the various drivers 
and threats, for example: 

1. Land use change monitoring (using optical/SAR time series) 
2. Direct exploitation incl. extraction, production, consumption (using optical time series, very 

high-resolution data, subsidence/structural changes [SAR, LIDAR]) 
3. Climate change (using various ECV data records) 
4. Pollution (some opportunities using hyperspectral, SAR, atmospheric monitoring) 
5. Invasive alien species (limited remote sensing possibilities) 

At least for the first three and most important drivers and threats a new systematic global and 
regional assessments across multiple drivers and including temporal trends could be advanced and 
provide consistent information suited for assessing ecosystem impacts and integrity. Considering 
and comparing with the series of local/regional case studies (that is current scientific base, 
Jaureguiberry et al., 2022) is important.  

Improved spatial and temporal data on drivers can underpin an improved analysis of their impacts 
on ecosystem integrity. Ecologists associate the term “integrity” with naturalness or intactness and 
that can be assessed by quantifying the human pressures (land use, extractions etc.) and by 
quantifying ecosystem properties (structure, function, and composition) compared to a “natural” 
state regionally (Hansen et al., 2021). This assessment can benefit from improved EO-based mapping 
of ecosystem structure and composition when analyzed together with the new data on drivers. This 
approach is a practical way forward since the full complexity of Ecosystem and Biodiversity 
characteristics cannot be fully capture by observational methods, but tracking the key changes and 
using the concept of Ecosystem Integrity allows to quantify the most important patterns and trends.  
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