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The Habitat
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Roquebrune sur-Argens

Lagoa, Algarve

3





Principal characteristics

Solution hollows in karst landscapes

Input from precipitation and local 
surface runoff

Ecological phases completely linked 
to climatic patterns – no immediate 
buffering
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Ranunculus saniculifolius

Lythrum hyssopifolia Elatine gussonei



Inundated Drying

Dry

7



Inundated Drying

Dry
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Germination
Growth
Flowering
Fruiting
‘Visitor’ species
Sediment accumulation

Fruiting
Seed set
Attrition of seeds
Predation by scavengers
Opportunistic therophytes

Seed dormancy
Oxidation of sediment
Attrition of sediment



The Challenge



The habitat: constraints and importance
• The ‘Inundated’ phase and ‘Dry’ phase are Alternate Stable States
• Flora of conservation significance is mainly present during the 

‘Inundated’ phase



The challenge
• Assessing the conservation status of pools is problematic 

outside the ‘Inundated’ phase as the significant species are 
not vegetative at that time



Our Aim
• Develop a fine-grained occupancy model according to the known 

occurrences of each species of interest
• Would allow the ‘potential phytocoenosis’ of each pool to be estimated
• Should be simple and straightforward; can be used to inform non-specialists



Target Species

Species Family Life-cycle strategy
Callitriche truncata Plantaginaceae Aquatic
Crassula vaillantii Crassulaceae Amphibious-aquatic
Damasonium bourgaei Alismataceae Amphibious-aquatic
Elatine gussonei Elatinaceae Amphibious-aquatic
Lythrum hyssopifolia Lythraceae Amphibious-terrestrial
Mentha pulegium Lamiaceae Amphibious-terrestrial
Ranunculus saniculifolius Ranunculaceae Amphibious-aquatic
Zannichellia melitensis Potamogetonaceae Aquatic



Rationale behind the model
• Basin dimensions determine hydroperiod characteristics

• Hydroperiod characteristics act as an ecological filter

• It is theoretically possible to predict occupancy of a pool based on its dimensions, 
if ecological niche characteristics of a species are known or inferred



Collection of field data
Pool basin data
Primary pool dimensions: r1, r2, Zmax, Smax
Derived properties: volume (V), surface area (SA), SA:V
Species data
Depth of occurrence of each target species: Zi
Sample size
110 individual pools; October 2023 - March 2025



The Model





Step 1: formatting the data



Step 2: finding informative projections using LDA



Step 3: Selection and testing of classifiers

Model AUC MCC F1

Logistic Regression 0.967 0.669 0.857

Random Forest 0.950 0.713 0.846

Classification Tree 0.817 0.289 0.733

Parameters: Training set 80%  Testing set 20%

Testing segment of the model Confusion matrix



Step 4: Decision-making – using a nomogram

Output from the nomogram can be used to 
simulate different conditions



Step 4: Decision-making: creating an ‘instance’



Step 5: Phytocoenosis
The model is run repeatedly for every species of interest with this result:

Parameters

Zmax   8 cm

Smax  3 cm

r1     184 cm

r2    102 cm

Species Probability of 
occurrence

Damasonium bourgaei 0.29

Elatine gussonei 0.98

Lythrum hyssopifolia 0.74

Mentha pulegium 0.55

Ranunculus saniculifolius 0.82

Zannichellia melitensis 0.07
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Step 6: Conservation and Protection

These values can be used to estimate a 
protection rating for an individual pool 
or for an entire pool landscape



Conclusions
Pros
• The model is visual, simple, 

and can be used by non-
specialists

• Performs relatively well even 
with a very small number of 
descriptors

Cons
• Oversimplifies the natural 

context
• Assumes linear combination of 

parameters
• Does not account for 

interspecific interactions



Next steps…



Future research
• Adapt model to both alternate stable states
• Adding more parameters would turn it into an explanatory model
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From the whole team
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