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Anualmente o custo associado a presenca de
espécies invasoras na Uniao Europeia é:

12 bilioes de euros

E estes custos continuam a aumentar !

Threat

http://wildlife.org/ { . L

COMBATIR
A LAS ESPECIES EXOTICAS INVASORAS
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® Descarga de agua de lastre * Paisajes alterados ® Sensibllizacion del publico

Las especies exéticas invasoras son una grave
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causar importantes pérdidas econémicas y
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Sera que?

*O uso de diferentes variaveis (topograficas, climaticas e
antropogénicas) influencia a adequabilidade de habitat?

améijoa asiatica (Corbicula fluminea)
tartaruga da Florida (Trachemys scripta elegans)

e Esta metodologia é eficaz para prever impactos das mudancas
climaticas usando diferentes cenarios climaticos futuros?



Corbicula fluminea

* Originaria da Asia (introduzida por emigrantes chineses) ; Europa(1981)

* Dispersao: correntes, barcos, aves aquaticas, peixes, transporte de areia ou comércio.

* Efeitos negativos: fitoplancton (macréfitas), modificacdo do substrato e ciclo de matéria
organica. Afecta estruturas de captacao, distribuicdo e retencao de agua.

Trachemys scripta elegans

» Originaria dos Estados Unidos e México.

» Principal meio de introducao — Comércio (aquarios, como animal de estimacao).

» Compete com espécies nativas, perturba ninhos de aves, pode predar girinos. Vector de
transmissao de estirpes de Salmonella — impactos na saude humana



Modelos de distribui¢cdo/ modelagdo de nicho ecologico

» Utilizados para determinar o potencial de dispersdo de espécies ou mapear
a adequabilidade de habitat.

»Podem ajudar a tomar medidas adequadas, direccionando recursos mais
eficientemente.

>Tem-se vindo a combinar o uso de modelos matematicos isolados em
analises do tipo ensemble combinando previsdes de modelos individuais num
meta modelo.

» Estes parecem aumentar a capacidade de previsdao dos modelos individuais.
»Podem ser utilizados para prever/modelar os efeitos das alteragoes

climaticas e consequentemente alteracdes nas areas de dispersao de
espécies.



Variaveis climaticas vs topograficas

Ecological Modelling 219(2016) 163-169

Contents lists available at ScienceDirect

Ecological Modelling
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Predicting global habitat suitability for Corbicula fluminea using
species distribution models: The importance of different
environmental datasets

M. Gama®*, D. Crespo”, M. Dolbeth"¢, P. Anastacio?



* 412 localizagdes geograficas

* 4 variaveis bioclimaticas

BIO1 = Annual Mean Temperature

BIO10 = Mean Temperature of Warmest Quarter
BIO11 = Mean Temperature of Coldest Quarter
BIO12 = Annual Precipitation

* 3 variaveis topograficas e e
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9 algoritmos no BIOMOD?2

SRE (surface range envelop or BIOCLIM)
CTA (classification tree analysis),

RF (random forest for classification and regression)
MARS (multivariate adaptive regression spline)
FDA (Flexible discriminant analysis)

GLM (generalized linear models)

GAM (generalized additive models)

GBM (generalized boosted regression models)
ANN (artificial neural networks)

Ensemble
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Fig. 2. Mean value of relative importance of the environmental variables used to predict the distribution of Corbicula fluminea obtained from nine different modeling
algorithms with corresponding standard deviation values, Gray line — mean relative importance, CorbiculaMIX, CorbiculaClLIM and CorbiculaTOPO correspond to different

environmental datasets.



Table 2

Sensitivity and specificity calculated for the different environmental datasets Corbic-
ulaTOPO, CorbiculaClIM and CorbiculaMIX . Percentage (%) of suitable and unsuitable
terrestrial areas caloulated after binary map resampling based on a specificity and
sensitivity approach,

TSS Sensitivity Specificity Unsuitable (£)  Suitable (%)
CorbtculaTOPQ 9557 09,35 g8.1 19
Corbicula CIM 94,60 06,50 g28 712
CorbiculaldIX a7 78 05,30 038 62

Performance semelhante entre
CorbiculaMIX e CorbiculaCLIM.
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Fig. 3. Binary maps (suitable-unsuitable areas) of predicted worldwide distribu-
tion of C fluminea in the three different environmental datasets: CorbiculaTOPO,
Corbicula(IM and CorbiculaMIX. Black means suitable.



Projecao do impacto das alteracoes
climaticas
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* 412 localizacdes geograficas de ocorréncia

* 8 variaveis bioclimaticas

BIO1 = Annual Mean Temperature

BIO5 = Max Temperature of Warmest Month

BIO6 = Min Temperature of Coldest Month

BIO8 = Mean Temperature of Wettest Quarter

BIO9 = Mean Temperature of Driest Quarter

BIO10 = Mean Temperature of Warmest Quarter

BIO11 = Mean Temperature of Coldest Quarter

BIO12 = Annual Precipitation

* Modelos climaticos globais (GCM) projeccdes -IPSL-CM5,

IPSL Earth system model (5° relatério do IPCC)
Condig¢des actuais (1950-2000)

2050 (média 2041-2060)
2070 (média 2061-2080)

* 4 cenarios crescentes de emissdes de gases (RCPs): RCP2.6
(rcp26), RCP4.5 (rcp45), RCP6 (rcp60), e RCP8.5 (rcp85)



Importancia das variaveis ambientais
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Adequabilidade de habitat nas condi¢des actuais

varia entre 0.9 a
99.7%.



Habitat adequado
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Adicionar variaveis antropogénicas

Ecological Modelling 360 (2017 ) 45-52

Contents lists available at ScienceDirect

Ecological Modelling

journal homepage: www.elsevier.com/locate/ecolmodel

The effect of reproductive occurrences and human descriptors on @mbmm

invasive pet distribution modelling: Trachemys scripta elegans in the
Iberian Peninsula

Filipe Banha*, Mafalda Gama, Pedro Manuel Anastacio



F. Banha et al. / Ecological Modelling 360 (2017)145-52
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Fig. 1. Conceptual diagram of the study.
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Fig. 2. Mean value and relative importance of the environmental and human predictor variables for Trachemys scripta elegans distribution modelling. Dotted line - mean
relative importance; a) worldwide breeding occurrences using environmental variables only, b) worldwide occurrences using environmental wvariables only, ©) Iberian
Peninsula occurrences wsing human and environmental variables, d) Iberian Peninsula occurrences using human variables only, The climatic variables included were;
BIO1 - Annual Mean Temperature, BIO10-Mean Temperature of Warmest Quarter, BIO11 - Mean Temperature of Coldest Quarter and BIO12- Annual Precipitation. The
human variables included were: Pet shops = kernel density raster reflecting the pet shops density, urban areas= raster reflecting distance to urban areas land cover, human
density= raster with human density raster {people/ha).



Table 2

Sensitivity and specificity calculated for the different environmental datasets: a) worldwide breeding locations using environmental variables only; b) worldwide occurrences
using environmental variables only: c¢) Iberian Peninsula occurrences using human and environmental variables: d) Iberian Peninsula occurrences using human variables
only. Percentage of suitable and unsuitable terrestrial areas calculated after binary map resampling based on a specificity and sensitivity approach.

TSS

Sensitivity  Specificity Global Iberian peninsula

Unsuitable (%) Suitable (%) Unsuitable (%) Suitable (%)
a) worldwide breeding locations 97 .87 91.58 895 413 58.7
b) worldwide occurrences 96.12 80.32 86.5 N 049
¢) Iberian Peninsula occurrences using human and environmental variables 9275 08.36 - 41
d) Iberian Peninsula occurrences using human variables only 08.98 78.45 - - 737 263
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Fig. 3. Binary maps (suitable-unsuitable areas) of predicted Iberian Peninsula distribution of Trachemys scripta elegans using four different datasets: a) worldwide breed-
ing occurrences, using environmental variables only, b) worldwide occurrences, using environmental variables only, ¢) Iberian Peninsula occurrences using human and
environmental variables, d) Iberian Peninsula occurrences using human variables only. Black means suitable,



Os NBMs podem fornecer informacdes importantes
sobre a ameaca combinada de mudancas climaticas e
distribuicao de espécies invasoras.

O uso de meta modelos pode ajudar a tomar decisdes
informadas sobre gestao de recursos para monitorizar,
controlar e minimizar impactos negativos da presenca
de espécies invasoras e proteger espécies vulneraveis.
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