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Abstract

Species distribution models (SDMs) are increasingly proposed to support conservation decision making.

However, evidence of SDMs supporting solutions for on-ground conservation problems is still scarce in

the scientific literature. Here, we show that successful examples exist but are still largely hidden in the grey
-
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Documentation for package ‘SDMPlay’ version 1.0

e DESCRIPTION file.

Help Pages

brisaster.antarcticus Records of _Brisaster antarcticus_ echinoid presences on the Kerguelen Plateau
compute.brt Compute BRT (Boosted Regression Trees) model

compute.maxent Compute MaxEnt model

ctenocidaris.nutrix Records of _Ctenocidaris nutrix_ echinoid presences on the Kerguelen Plateau
delim.area RasterStack preparation for modelling

null.model Compute null model

predictors1965_1974 Environmental descriptors for 1965-1974 on the Kerguelen Plateau
predictors2005_2012 Environmental descriptors for 2005-2012 on the Kerguelen Plateau
predictors2200AIB IPCC environmental descriptors predicted for 2200 (AIB scenario) on the Kerguelen Plateau
SDMdata.quality Evaluate dataset quality

SDMeval Evaluate species distribution models

SDMtab Compile species distribution dataset for modelling
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Documentation for package ‘SDMPlay’ version 1.0

e DESCRIPTION file.

Help Pages

brisaster.antarcticus Records of _Brisaster antarcticus_ echinoid presences on the Kerguelen Plateau
compute.brt Compute BRT (Boosted Regression Trees) model

compute.maxent

Compute MaxEnt model

ctenocidaris.nutrix

Records of _Ctenocidaris nutrix_ echinoid presences on the Kerguelen Plateau

delim.area
null.model
predictors1965 1974
predictors2005 2012
predictors2200AI1B
SDMdata.quality
SDMeval

SDMtab

RasterStack preparation for modelling

Compute null model

Environmental descriptors for 1965-1974 on the Kerguelen Plateau

Environmental descriptors for 2005-2012 on the Kerguelen Plateau

IPCC environmental descriptors predicted for 2200 (AIB scenario) on the Kerguelen Plateau
Evaluate dataset quality

Evaluate species distribution models

Compile species distribution dataset for modelling



Données de présences d'oursins sur le plateau des Kerguelen

Taxonomie
Profondeur
Année de collection
Campagne
Longitude/ Latitude

Brisaster antarcticus

Ctenocidaris nutrix

(o}
<

-48

-50

-52

54

65 70 75 80

Voir Guillaumot et al. 2016, Zookeys
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Compute BRT (Boosted Regression Trees) model

Compute MaxEnt model

Records of _Ctenocidaris nutrix_ echinoid presences on the Kerguelen Plateau
RasterStack preparation for modelling

Compute null model

predictors1965 1974
predictors2005 2012

Environmental descriptors for 1965-1974 on the Kerguelen Plateau
Environmental descriptors for 2005-2012 on the Kerguelen Plateau

predictors2200AIB IPCC environmental descriptors predicted for 2200 (AIB scenario) on the Kerguelen Plateau
SDMdata.quality Evaluate dataset quality

SDMeval Evaluate species distribution models

SDMtab Compile species distribution dataset for modelling




Données environnementales sur le plateau des Kerguelen

Température de surface
Température de fond
Salinité de surface
Salinité de fond
Chlorophylle
Profondeur
Géomprhologie
Concentration en oxygene
Pente

Voir Guillaumot et al. 2016, Zookeys
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SDMdata.quality Evaluate dataset quality

SDMeval Evaluate species distribution models

SDMtab Compile species distribution dataset for modelling




Fontion SDMtab

Permet de créer la matrice a implémenter
dans 'algorithme de modélisation
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brisaster.antarcticus
compute.brt
compute.maxent
ctenocidaris.nutrix
delim.area
null.model
predictors1965 1974
predictors2005 2012

Records of _Brisaster antarcticus_ echinoid presences on the Kerguelen Plateau
Compute BRT (Boosted Regression Trees) model

Compute MaxEnt model

Records of _Ctenocidaris nutrix_ echinoid presences on the Kerguelen Plateau
RasterStack preparation for modelling

Compute null model

Environmental descriptors for 1965-1974 on the Kerguelen Plateau
Environmental descriptors for 2005-2012 on the Kerguelen Plateau
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SDMeval Evaluate species distribution models

SDMtab Compile species distribution dataset for modelling




B33
Fontion SDMdata.quality

Permet vérifier la qualité initiale de jeu de
données

Proportion de présences qui tombent sur des pixels non informatifs

W Ctenocidaris W Sterechinus 7 Abatus W Brisaster

69,4 69,4 69,4

41,9

16,9

11,3
85

4.8

a8 4,4
09 2,6 2,4

prof T° surf ampli T surf T* fond ampli T* fond sali surf ampli sali surf ampli sali fond chloro geomorpho sedi pente oxy fond
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e DESCRIPTION file.

Help Pages

brisaster.antarcticus
compute.brt
compute.maxent
ctenocidaris.nutrix

Records of _Brisaster antarcticus_ echinoid presences on the Kerguelen Plateau
Compute BRT (Boosted Regression Trees) model

Compute MaxEnt model

Records of _Ctenocidaris nutrix_ echinoid presences on the Kerguelen Plateau

delim.area

RasterStack preparation for modelling

null.model
predictors1965 1974
predictors2005 2012
predictors2200AI1B
SDMdata.quality
SDMeval

SDMtab

Compute null model

Environmental descriptors for 1965-1974 on the Kerguelen Plateau

Environmental descriptors for 2005-2012 on the Kerguelen Plateau

IPCC environmental descriptors predicted for 2200 (AIB scenario) on the Kerguelen Plateau
Evaluate dataset quality

Evaluate species distribution models

Compile species distribution dataset for modelling




Fontion delim.area

Permet de réduire |I'étendue géographique et
profondeur des couches environnementales

Ex. réduction a 1000m

-46
|

-48

-50
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brisaster.antarcticus Records of _Brisaster antarcticus_ echinoid presences on the Kerguelen Plateau
compute.brt Compute BRT (Boosted Regression Trees) model

compute.maxent

Compute MaxEnt model

ctenocidaris.nutrix
delim.area
null.model
predictors1965 1974
predictors2005 2012
predictors2200AI1B
SDMdata.quality
SDMeval

SDMtab

Records of _Ctenocidaris nutrix_ echinoid presences on the Kerguelen Plateau
RasterStack preparation for modelling

Compute null model

Environmental descriptors for 1965-1974 on the Kerguelen Plateau

Environmental descriptors for 2005-2012 on the Kerguelen Plateau

IPCC environmental descriptors predicted for 2200 (AIB scenario) on the Kerguelen Plateau
Evaluate dataset quality

Evaluate species distribution models

Compile species distribution dataset for modelling




Exemple de résultats de modeles

-46
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-52

-54
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AUC=0.813+ 0.02

65

70

(A) PRESENT (2005-2012)

75

80

65

70

(B) FUTURE (IPCC A2 2100)

(C) DISTRIBUTION SHIFTS

80 65 70 75

Guillaumot et al. (submitted)
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Exemple de résultats de modeles

Ctenocidaris nutrix
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Help Pages

brisaster.antarcticus Records of _Brisaster antarcticus_ echinoid presences on the Kerguelen Plateau
compute.brt Compute BRT (Boosted Regression Trees) model

compute.maxent Compute MaxEnt model

ctenocidaris.nutrix Records of _Ctenocidaris nutrix_ echinoid presences on the Kerguelen Plateau
delim.area RasterStack preparation for modelling

null.model Compute null model

predictors1965_1974 Environmental descriptors for 1965-1974 on the Kerguelen Plateau
predictors2005_2012 Environmental descriptors for 2005-2012 on the Kerguelen Plateau
predictors2200AIB IPCC environmental descriptors predicted for 2200 (AIB scenario) on the Kerguelen Plateau
SDMdata.quality Evaluate dataset quality

SDMeval Evaluate species distribution models

SDMiab Compile species distribution dataset for modelling



Evaluer les modeles

ROC (courbe)= Receiver Operating System
AUC (aire sous la courbe): Area Under the ROC Curve

%TP

sensitivity

1 - specificity
%FP

AUC = 0.5 modeéle aléatoire

AUC > 0.85 bonnes
performances de modélisation
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brisaster.antarcticus
compute.brt
compute.maxent
ctenocidaris.nutrix
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Records of _Brisaster antarcticus_ echinoid presences on the Kerguelen Plateau
Compute BRT (Boosted Regression Trees) model

Compute MaxEnt model

Records of _Ctenocidaris nutrix_ echinoid presences on the Kerguelen Plateau
RasterStack preparation for modelling

null.model

Compute null model

predictors1965 1974
predictors2005 2012
predictors2200AI1B
SDMdata.quality
SDMeval

SDMtab

Environmental descriptors for 1965-1974 on the Kerguelen Plateau

Environmental descriptors for 2005-2012 on the Kerguelen Plateau

IPCC environmental descriptors predicted for 2200 (AIB scenario) on the Kerguelen Plateau
Evaluate dataset quality

Evaluate species distribution models

Compile species distribution dataset for modelling




Modeles nuls

Evaluer les biais liés a I'effort
d’échantillonnage...
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Conclusions

- Package idéal pour une premiere approche des SDMs
- Pratique pédagogique (TD avec les étudiants)
- Adapté aux jeux de données de présences-seules

Perspectives de développement:

=>» Ajouter des options de bootsrapping (répliquer les
modeles)

=>» Utilisation pour des données de présence/absence
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