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RISKMAPR

• Mapping tool that allows land managers to identify priority areas with 
limited data to monitor and quickly manage weed invasions



INVASION RISK MODELING

Theoretical models of 33 invasive species
1. Identify risk factors

2. Build a conceptual model

3. Obtain spatial data and calibrate the model

Risk maps with “riskmapr”:  Land management
4. Link spatial data

5. Prepare propagule supply and dispersal models

6. Prepare risk maps with "RISKMAPR"

A
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THEORETICAL MODELS  
33 INVASIVE SPECIES

RISK FACTORS AND SPATIAL 
REPRESENTATION



33 CALIBRATED INVASIVE PLANT 
MODELS

• The aim of the LIFE medCLIFFS project is to prepare and calibrate the 
models for the 33 invasive plants targeted by the project



33 CALIBRATED INVASIVE PLANT 
MODELS

• The aim of the LIFE medCLIFFS project is to prepare and calibrate the 
models for the 33 invasive plants targeted by the project

• Most time-consumig process while applying RISKMAPR

• These models can be extrapolated to other regions of the Mediterranean 
(possibility of making adjustments if needed)

• We will create guidelines on how to use and modify these models, with 
recommendations on where to obtain the necessary spatial proxies



Risk factor & definition Map used Classification of spatial attributes Risk value
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Slope 
If fragments are able to be established on 
different slopes

Map derived from the Terrain Elevation Model of 
Catalonia 5x5 meters (MET-5) v1

Suitable : 0-25 
Optimum : 25 – 50 
Suitable : 50-75 
Very unfit : >75

50 
100 
50 
25

Soil humidity 
If soil drainage supports plant growth and 
survival

Included in the soil map of Catalonia at a scale of 
1:250,000 (MSC250M).

Suitable : Well-drained, quickly drained and very quickly drained soils 
Unsuitable : Imperfectly drained 
Not suitable : Saturated

100 
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Types of land uses 
If land use support dense seedling recruitment

Land Use Map of Catalonia (MSCS) v1.0 – 2018 
(ICGC)

Main habitat : Crops in transformation, rocky areas and congested areas 
Well tolerated : Scrub, bare forest floor 
Tolerated : Clear forests of sclerophylls and laurifolias, clear forests of aciculifolias, meadows and 
grasslands, etc. 
Inappropriate habitat : Other woody crops, clear deciduous forests, beaches, vineyards, green areas, etc. 
Uninhabited : ponds; riparian forest; dense forests of deciduous, planifolia; urban helmet; watercourses; etc.
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Minimum temperature 
If plants are exposed to adverse temperatures 
during the coldest month

Fick , SE and RJ Hijmans , 2017. WorldClim 2: 
new 1km spatial resolution weather surfaces for 
global land areas _ International Journal of 
Climatology 37 (12): 4302-4315.

Optimum : >3°C 
Suitable : ≤3°C and >-5°C 
Not suitable : ≤ -5°C

100 
50 
0

Presence of Dactylopius opuntia 
If inoculations and presence of Dactylopius 
opuntiae can affect plant growth and survival

Dactylopius inoculation sites opuntiae to Opuntia 
ficus-indica and identifications of D. opuntiae by 
volunteers on the iNaturalist site

D. opuntiae inoculation point or observation of a plant affected with D. opuntiae 
Not suitable : 0 - 50 m 
Moderate : 50 - 500 m 
Suitable : 500 - 1000 m 
Very suitable : >1000 m

25 
50 
75 
100
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Supply of propagules 
Number of potentially dispersed segments of 
source infestation

Map derived from the observations of volunteers 
and observers on the iNaturalist platform

Area of the population with mature individuals 
Very high : ≥20 m2 
Height : 10-20 m2 
Moderate : 1-10 m2 
Low : ≤1 m2; populations of immatures or senescent 

100 
75 
50 
25

Animal dispersal ( epi -/ endozoochory ) 
Frequency and density of dispersed segments of 
source infestations by terrestrial and flying 
animals

Map derived from the observations of volunteers 
and observers on the iNaturalist platform

Radial Euclidean distance calculated from the nearest source 
Optimum : 0 to 200 m 
Moderate : 200 to 750 m 
Not suitable : 750 to 2250 m 
Unsuitable : > 2250 m

100 
50 
25 
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Horticultural dispersal and gardening 
How many segments can to arrive of possible 
sources of anthropogenic dispersion such as 
private gardens or private areas

Map derived from the Land Use Map of Catalonia 
(MSCS) v1.0 – 2018 (ICGC)

Distance from possible sources of anthropogenic dispersion such as private gardens or private areas. 
Optimum : 0 to 10 m 
Moderate : 10 to 20 m 
Not suitable : 20 to 50 m 
Inappropriate : >50 m

100 
50 
25 
0

Example: Opuntia ficus-
indica

Highly x 3 = Very important   Weighting x 2 = Moderately important   Weighting x 1 = Somewhat important



For each identified risk factor:
• Search spatial proxies represent them
• A classification is assigned, composed of several discrete and mutually 

exclusive states
• Each discrete state is assigned a risk value [0 to 100]

STEP 3. OBTAIN SPATIAL DATA AND CALIBRATE 
THE MODEL

EX
AM

PL
E Risk factor & definition Spatial proxy Classification of spatial attributes 

in discrete states
Risk value

Minimum temperature
If the plants are exposed to adverse 
minimum temperatures during the coldest 
month of the year

BIO6 = Minimum 
temperature of the 
coldest month

Optimum: >3ºC
Suitable: ≤ 3ºC and > -5ºC
Not suitable: ≤ -5ºC

100
50
0



RISK MAPS  
LAND MANAGEMENT WITH RISKMAPR



STEP 4. LINK SPATIAL DATA
EX

AM
PL

E Risk factor & definition Spatial proxy Classification of spatial attributes 
in discrete states

Risk value

Minimum temperature
If the plants are exposed to adverse 
minimum temperatures during the coldest 
month of the year

BIO6 = Minimum 
temperature of the 
coldest month

Optimum: >3ºC
Suitable: ≤ 3ºC and > -5ºC
Not suitable: ≤ -5ºC

100
50
0



STEP 5. PROPAGULE SUPPLY AND DISPERSAL 
MODELS

• To create the propagule pressure maps:
• Supply of propagules
• Dispersal over short or long distances (animals, wind, 

water, etc.)

• "Riskmapr" features a functionality to generate 
propagation and dispersion pressure maps using 
species location data and additional information

• Data from a volunteer network and casual 
observations collected via the iNaturalist provides 
up-to-date data on the presence of invasive plants



STEP 5. PROPAGULE SUPPLY AND DISPERSAL 

MODELS
EX

AM
PL

E Risk factor & definition Spatial proxy Classification of spatial attributes 
in discrete states

Risk value

Animal dispersal ( epi- / endozoochory )
Frequency and density of dispersed 
segments of source populations by 
terrestrial and flying animals

Map derived from the 
observations of 
volunteers and 
observers on the 
iNaturalist platform

Radial Euclidean distance calculated from 
the nearest source
Optimum : 0 to 200 m
Moderate : 200 to 750 m
Not suitable : 750 to 2250 m
Unsuitable : > 2250 m

100
75
25
0



STEP 6. CREATE RISK MAPS WITH " RISKMAPR "

• Use the RISKMAPR application for the invasive plant (ex: O. ficus-
indica)

• Inputs:
a. Maps of each risk factor associated with the models of each plant

b. Weighting of risk factors [1,3]

c. Standard Deviations (SD)

• Outputs:
a. Concept map of the model

b. "Suitability" and "Susceptibility to Invasion" Index Maps

c. Uncertainty maps of for the two maps above



RESULTS RISKMAPR

Susceptibility of the territory to an 
invasion (ex: Opuntia ficus-indica )

• Know the state and general risk of 
invasion by an invasive plant

• Useful for predicting where the 
invasive plant will spread

• Where to focus efforts to eradicate or 
contain the invasive species



PRACTICAL FUNCTION OF RISK MAPS

• Overlapping data on the distribution of species or habitats that want to be 
protected to find the priority areas for eradication or containment



CONCLUSIONS

• The results you have seen are preliminary (limited study area and 
species in an advanced invasive state)

• The use of citizen science has potential to target larger areas and a 
wider range of species

• The application is an innovative tool that allows to:
• Balance ecological complexity with the practical needs of land managers
• Minimize long-term cost management and impacts



THANK YOU

• If you want more information about our project:
www.lifemedcliffs.org

• Or reach us to:
info.lifemedcliffs@csic.es

arnau.bosch@csic.es

http://www.lifemedcliffs.org/
mailto:info.lifemedcliffs@csic.es
mailto:arnau.bosch@csic.es

