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Alien pines invading fynbos, Nicholas Coertze
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• Biological invasions impact 
ecosystem function and 
biodiversity

• Econonomic impacts
• Global South: limited resources 
• Opportunity: freely available 

remote sensing data



Problem statement
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Given limited funds, which 
invasions should be prioritized for 
clearing? 

One way to prioritize is by 
quantifying water-related impacts. 
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Can remote sensing 

reveal not just 

patterns—but causes 

and consequences?

BioSCape: Impacts of Invasion on Biodiversity and Ecosystem 
Functioning in the Cape Floristic Region of South Africa

Meghan Hayden et al. 2025. In prep
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Research Question: 
What is the magnitude of 

the effect of invasion on 

water use?

BioSCape: Impacts of Invasion on Biodiversity and Ecosystem 
Functioning in the Cape Floristic Region of South Africa

Meghan Hayden et al. 2025. In prep
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Landscape-scale confounders
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Fire history, 
climate, 

geology, soils, 

topography WATER USE

Meghan Hayden et al. 2025. In prep



Causal diagram

Climate: Mean annual 

temperature and 

precipitation, Minimum 

and maximum 

temperature and 

precipitation, 

Temperature range, 

Temperature and 

precipitation seasonality

Topography: Elevation, 

Aspect, Landform

Soils: pH, N, P, K
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Propensity of being invaded = Pr(T𝑖=1|𝑋𝑖)

Example of selection bias →

MAT (C)
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Sites that were 

unlikely to be 
invaded but are! 

Sites that were likely 

to be invaded but 
aren’t! 

Selection Bias: Propensity of being invaded
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Analysis Design: Inverse Probability Weighting 

More weight 

here
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Less than this line, 
generally very good!!
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Results: Invasion increases water use 
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• SATWAT aims to provide a user-friendly 
open-access tool to simulate the effect of 
invasion on water resources for various 
scenarios. 

• The project will demonstrate how EO data, 
combined with advanced causal modelling, 
can inform nature-based solutions and 
strengthen regional water security.

In closing
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Some other projects…

Landslide mapping Flood mapping

ET quantification/plant water-use Biomass mapping – green biofuels to fund restoration



• Ground-truthing
• Uncertainty 

quantification/propagation

Take home messages
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