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Formatos dos arquivos: Vetor e Raster

CUSTOMERS

https://savlordotorg.github.io/text essentials-of-geogra

phic-information-systems/index.html

Vector Raster

https://mgimond.github.io/Spatial/feature-representati
on.html




Extensao dos arquivos

Vetor Raster
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Shapefile




Extensao dos arquivos

Vetor Raster

Shapefile GeoTiff

o
L

GeoPackage




3. Ecologia Espacial



Ecologia Espacial

Definicao

Animal/Plant
Ecology

Animal Movement
Plant Dispersal
Modeling

Epidemi-
ology

Population
genetics

Land-
scape
genetics

Spatial
epidemi-
ology

Spatial

Meta- Spatial
popu- pattern /
process,

lation Meta-
I community, \
meta-ecosystem

Community,
Ecosystem

Landscape

Population
Ecology

dynamics

Robert Fletcher

Marie-Josée Foetin

| Spatial Ecology
and Conservation

Modeling

Fletcher & Fortin (2018)



Ecologia Espacial

Definicao

Marie-Josée Foetin

| Spatial Ecology

Ecological responses Environmental covariates &noddg?iﬁzervation
Spatial structure of Abiotic factors -
Biotic processes one species generating spatial
creating spatial ¥Ye ¥ autocorrelation
autocorrelation fﬁz" :o. » / in environmental Fletcher & Fortin (2018)
in distr!butions, Soatial structure of gradients,
ijnamlgs, geveral species ya landscape
interactions, heterogeneity,
and and human impacts,
movement such as habitat loss
and spread of invasives

Incorporating Space

I ]
Implicitly: Relative positions (j, j)
in a regular grid

Explicitly: x-y coordinates; Euclidean distance

X..
4 between patches (black lines); effective
functional distance based on network topology

(grey lines)




Ecologia Espacial

Robert Fletcher

| Spatial Ecology
and Conservation
Modeling

Fletcher & Fortin (2018)




Ecologia Espacial

and Conservation
Modeling

Ecological

pattern or process

Patch-level variation

T | R | T
% R |

! ‘i k|

., i |

0

©
) o
g S
.gjg o
20| o o
Qe

—
i g

©

[o N >

Landscape-level variation

LORE® VN0

Ecological
pattern or process

[}

o

o

Surrounding Iandscap;

variation

Ecological
pattern or process

o
(=]

Surrounding landscape
variation
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Fletcher & Fortin (2018)
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Ecologia da Paisagem

' Spatial Ecology
and Conservation
Modeling
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Ecologia Espacial

Processos pontuais e
autocorrelacao espacial
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Ecologia do movimento
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Padroes de comunidades
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Fletcher & Fortin (2018)

Regional pool Constraints

! landscape legacies,

Site 1 2 3 4 5 6 7 8 Richness(u)

Landscape filter

A 7 g p

B 4 3
D 4 Isolation, land

b
Species > B Patch filter

Site 1 2 3 4 5 6 7 8 Richness|(a) Boundaries,

A 3 5 N resource amount
>

B 3 2 . .
"_g Microhabitat filter

-

C 3
Resource
N - J heterogeneity



Ecologia Espacial

Padroes de comunidades
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Distribuicao de espécies

Marie-Josée Foetin

| -
Spatial Ecology
and Conservation

Modeling

Data: Models: Predicted distribution:

species and environment algorithms and response curves current, past and/or future

Fletcher & Fortin (2018)
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Notaram a Cartografia como um
componente essencial no
entendimento de padroes

espaciais em Ecologia Espacial?




4. Modelagem de Distribuicao
de Espécies (SDMs)



Modelos de Distribuicao de Espécies (SDMs)
-

Habitat Suitability
and Distribution
Models

Visao geral
~

a Data b| Statistical modeling e NeEIE] ' '
collection _ predictions 8 e
] i " ' Guisan et al. (2017)

Field ‘
data :
é v_:. i I\\“‘ é
/ s Response curves
\ | ——————_
20 40 0 80 4',
' Environmental SR— \
i ittin e niche
variables 8 r s
‘._.uE ........................ ‘ ::'.:.:é l
e Potential
- absence g distribution of the
S 5
species

.

k Temperature



Modelos de Distribuicao de Espécies (SDMs)
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5. Nicho ecologico e
distribuicao das espeécies



O que determina a distribuicao das espécies?

Espaco Geografico (G)

Chase & Leibold (2003)

Peterson et al. (2011)




O que determina a distribuicao das espécies?

Espaco Geografico (G)

Chase & Leibold (2003)

Peterson et al. (2011)




O que determina a distribuicao das espécies?

Condicoes Abioticas (A)

G

(¢ N

Requerimentos ambientais “condicoes climéticas"/

Chase & Leibold (2003)

Peterson et al. (2011)



O que determina a distribuicao das espécies?

Condicoes Bioticas (B)

Chase & Leibold (2003)

g
m Peterson et al. (2011)

Charles Elton (1927)

\ Papel funcional dos organismos “impacto” [\ =%




O que determina a distribuicao das espécies?

Relacao entre condicoes abioticas e bioticas

[ )
G . A B -

George E. Hutchinson (1957)

Requerimentos ambientais (Nicho Fundamental)

+

Requerimentos biologicos (Nicho Realizado)

J

Chase & Leibold (2003)

Peterson et al. (2011)
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O que determina a distribuicao das espécies?

Nicho Realizado
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Modelos de Distribuicao de Espécies (SDMs)
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Modelos de Distribuicao de Espécies (SDMs)

Condicoes ambientais

Espaco geografico (G) Espaco ambiental (E)
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Modelos de Distribuicao de Espécies (SDMs)

Estimativa do nicho realizado

Espaco ambiental (E)
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Modelos de Distribuicao de Espécies (SDMs)

Predicao do nicho realizado estimado
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E como contornar essa
extrapolacao?



O que determina a distribuicao das espécies?

Nicho Ecologico
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O que determina a distribuicao das espécies?

Nicho Ecologico limitado pelo movimento
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O que determina a distribuicao das espécies?

Populacoes fonte e ralo (source-sink)
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O que determina a distribuicao das espécies?

Populacoes fonte e ralo (source-sink)

G . A B
Invasao 88
i

0 Com petig&o:"‘--«»‘

Facilitacao %ﬁ

a Distribuicao
historica

\_ " 3 M ¥

Chase & Leibold (2003)

Peterson et al. (2011)



E as interacoes bioticas?



O que determina a distribuicao das espécies?

Interacoes bioticas “ignoradas”
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Jorge Soberon?! and Miguel NakamuraP®

*Biodiversity Institute, University of Kansas, Dyche Hall, 1345 Jayhawk Boulevard, Lawrence, KS 66045; and bCentro de Investigacion en Matematicas,
A. C. Jalisco s/n, Col. Valenciana, Guanajuato, 36240, México




O que determina a distribuicao das espécies?

Estimativa do nicho Grinnelliano realizado

......
.....

Ruido

Nicho “Eltoniano”

“G I’I n nelllano" Varidveis amblgltals

Ocorréncia$

Limite ou extensao
modelado
(background)

\_ M

~

Chase & Leibold (2003)

Peterson et al. (2011)



Area em desenvolvimento

Como inserir as interacoes bioticas nos SDMs?

RESEARCH PAPER

Using biotic interactions in broad-scale estimates of species’
distributions

WILEY

lulian Gherghel*?2@ | Francois Brischoux? | Monica Papes®
BIOLOGICAL Cambridge
REVIEWS Philosophical Society

) Open Access

The role of biotic interactions in shaping distributions and
realised assemblages of species: implications for species
distribution modelling

Mary Susanne Wisz 5%, Julien Pottier, W. Daniel Kissling, Loic Pellissier, Jonathan Lenoir, Christian F.
Damgaard, Carsten F. Dormann, Mads C. Forchhammer, John-Arvid Grytnes ... See all authors v

Journal of

Biogeography

Original Article & Full Access

The importance of biotic interactions in species distribution
models: a test of the Eltonian noise hypothesis using parrots

Carlos B. de Araljo s, Luiz Octavio Marcondes-Machado, Gabriel C. Costa

Ecology and Evolution

Open Access

ORIGINAL RESEARCH = 3 OpenAccess (@) @

Effects of biotic interactions on modeled species' distribution
can be masked by environmental gradients

Willilam Godsoe g, Janet Franklin, F. Guillaume Blanchet

WILEY Global Ecology Dl

RESEARCH REVIEWS and Biogeography

Biotic interactions in species distribution modelling: 10
questions to guide interpretation and avoid false conclusions

Carsten F. Dormann? | Maria Bobrowski2 | D. Matthias Dehling3 |

David J. Harris* | Florian Hartig?> | Heike Lischke¢ | Marco D. Moretti? |
Jorn Pagel® | Stefan Pinkert® | Matthias Schleuning1© |
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Biotic interactions and climate in species distribution modelling
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doi: https://doi.org/10.1101/520320
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2. Preparacao dos dados

Dados de entrada e saida

“Ocorréncias” Varidveis ambientais Adequabilidade
species lon lat variaveis valores

spl -40.2 -234 temperatura 0

spl -388 -203 precipitacao ate

spl 433 -199 relevo 1
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2. Preparacao dos dados

Habitat Suitability
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Models
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2. Preparacao dos dados
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2. Preparacao dos dados

Fontes

1. Coletas em campo

2. Literatura (artigos, data papers, ...)

3. Naturalistas e ciéncia cidada (e-Bird,
iNaturalist, ...)
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Nacional, MZUSP, CFHB, ...)

5. Banco de dados (GBIF, SpeciesLink, ...)
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Formato

2. Preparacao dos dados

especie longitude latitude
haddadus_binotatus  -39.858889  -18.716111
haddadus_binotatus  -41184722  -20.603611
haddadus_binotatus  -45.069722  -23.430278
haddadus_binotatus  -40.071944 -19.391111
haddadus_binotatus = -47.549722  -24.700278
haddadus_binotatus  -39.280278  -14.785833




2. Preparacao dos dados
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Variaveis ambientais



2. Preparacao dos dados
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2. Preparacao dos dados

Raster - Extensao e resolucao
Pixel
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2. Preparacao dos dados

Raster - Extensao e resolucao
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2. Preparacao dos dados

Raster - Interpolacao

Precipitation Mean temperature

INTERNATIONAL JOURNAL OF CLIMATOLOGY
Int, 1. Climatol. (2017)

Published online in Wiley Online Library
(wileyonlinelibrary.com) DOIL: 10.1002/joc 5086

Royal Meteorological Society

WorldClim 2: new 1-km spatial resolution climate surfaces
for global land areas

A o b
Stephen E. Fick™® and Robert J. Hijmans
! Department of Pla ua, Davis, CA, USA
* Department of Environmental Science and Policy, University of Catifornia. Davis, CA, USA

Minimum temperature i ~_ Maximum temperature

it Sciences, Uni tv of Califo

S ~ Check Residuals and Correct Station Data ™ ~ ~ &

ovariates,

I 1
I 1
OO0 —— e
—
000 —vea |
— MM
OO
Cleaning, Split data by I Crossvalidate 1  Choose best Merge
Aggregation, regionand cross- |  with different | model by region interpolated
DUP“C&lIO validation group models i and interpolate regions
removal

| For each region and model... 1

1 O 1

1 1

o0© ®) o© [}

1 (o] [ ] 1

1 %90 o © o ® 1

1 O O 1

1 o) ) ]

: o o ¢} ) o :

1 o © 1

1 Subset by region and Withold one group. Obtain residuals of interpolation | &
1 Obtain prepared data splitinto 'checkerboard' Interpolate with remaining using witheld data. Switch groups 1 - ,ﬁ,'
1 cross validation groups stations and repeat. 1 4

1 1
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2. Preparacao dos dados

Raster - Interpolacao

2¢bcev

https://support.bccvl.org.au/support/home

Temperature (°C) at stations mmmm) Temperature (°C) interpolated

Adapted from http://planet.botany.uwc.ac.za/nisl/GIS/spatial/chap_1_11.h



2. Preparacao dos dados

WorldClim - Bioclimaticas

BIOD1

Temperatura média anual
BIO02 = Variacdo Diumna Média de Temperatura (Média mensal (Tmax-Tmin))
BIO03 = Isotermalidade ((BIO2/BIO7) (* 100))

Eame BIO04 = Sazonalidade da Temperatura (desvio padrao * 100)
Bioclimatic variables BIO05 = Temperatura maxima do més mais quente
Bioclimatic variables are derived from the monthly temperaturgfnd rainfall values in order to BIOO6 = Temperatha minima do més mais frio

generate more biologically meaningful variables. These are gffen used in species distribution

modeling and related ecological modeling techniques. Thgfioclimatic variables represent annual BIO07 = Amphtude térmica anual (BIOS’B'OS)

trends (e.g., mean annual temperature, annual precig#ation) seasonality (e.g., annual range in

temperature and precipitation) and extreme or lig#ing environmental factors (e.g., temperature of BIO08 = Temperatura média do trimestre mais Umido
the coldest and warmest month, and precipitatjfh of the wet and dry quarters). A quarter is a period

of three months (1/4 of the year). BIO09 = Temperatura media do trimesfre mais seco
Pregmeradedaekiions; BIO10 = Temperatura média do trimestre mais quente
BIO1 = Annual Mean Temperature Py < 3 .

BIO2 = Mean Diurnal Range (Mean of monthly (max temp - min temp)) BIO11 = Temperatura média do trimestre mais frio
BIO3 = Isothermality (BIO2/BI107) (* 100)

BIO4 = Temperature Seasonality (standard deviation *100) BIO12 = Pl'eClpltaQéo Anual

BIO5 = Max Temperature of Warmest Month

BIO6 = Min Temperature of Coldest Month BIO13 = PreCIpltaqéo do més mais chuvoso

BIO7 = Temperature Annual Range (BIO5-BIO6)

BIO8 = Mean Temperature of Wettest Quarter BIO14 = Pl'eCIplta(;éo do més mais seco

BIOg = Mean Temperature of Driest Quarter

BIO10 = Mean Temperature of Warmest Quarter BIO15 = Sazonalidade da Pre(np“aqéo (coeficiente de variaqéo)
BIO11 = Mean Temperature of Coldest Quarter

Bi012 = Annnal Precipitation BIO16 = Precipitagao do trimesfre mais chuvoso

BIO13 = Precipitation of Wettest Month

BIO14 = Precipitation of Driest Month BIO17 = PmlpltaQéO do trimestre mais seco

BIO15 = Precipitation Seasonality (Coefficient of Variation)

BI0O16 = Precipitation of Wettest Quarter BIO18
BIO17 = Precipitation of Driest Quarter

BIO18 = Precipitation of Warmest Quarter

BIO19 = Precipitation of Coldest Quarter >

= Precipitacao do trimesftre mais quente

BIO18 = Precipitacdo do trimesfre mais frio




2. Preparacao dos dados

Colinearidade - Correlacao

CORRELACAO NEGATIVA CORRELACAO POSITIVA
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SDM passo a passo

Passos de construcao dos SDMs FECOGRAPHY

Review and synthesis

A standard protocol for reporting species distribution models
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Guillet Fandos, Xiao Feng, Gurutzeta G a, Antoine Guisan, José |. Lahoz-Monfort,
Pedro |, Leitio, Daniel S, Park, A, Townsend Peterson, Giovanni Rapacciuolo, Dirk R. Schmatz,

Boris Schridder, Josep M. Serra-Diaz, Wiliried Thuiller, Katherine L. Yates, Niklaus E. Zimmermann and
Cory Merow

Conceptualisation

Ecography
43: 1-17, 2020
doi: 10.1111/ecog.04960

Subject Editor: David Nogués-Brave
Editor-in-Chief: Miguel Aratjo
Accepted 30 April 2020
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3. Ajuste dos modelos
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Models
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Ajuste dos modelos

Muitos tipos de algoritmos

Lima-Ribeiro & e
Diniz-Filho (2013) “Fteemvessae

Apenas presenca Presenca/Background Presenca/Auséncia
_____________________________________ | Estatistico (‘turbina”). _________

----------------- ] gy s ool GLMZ (ganeraized near mogel) |

1 i (Pt et b oK i ( ﬁRP (ge | ule- | 8 E
. Bioclim v [:; | | GAM (generalized additive model) |
o : 2 ' axent (maximum entropy) l E
' Dist. Euclidiana ks omibaiait |
: :\Q\/M . FDA (flexible discriminant analysis) |
' R support vector machine) / |
Dist. Mahalanobis —~ - MARS (multivariate adaptive reg. sphn‘es)
Domain (dist. Gower) ;——-————--———\—\—‘- —————————————— B«RT/boosted regressno;w trées).
; : ‘Aprendizado de Maquma. W GBM ) N
" ENFA (ecological niche factor analysis) | (machine learning) L -- (gradient boosting mac me) 1
SRS Y L : l‘{cff_f_e:’____________i‘x{ CART (classification and regression?rees)

'\\ RDNFOR (random forest) ,,'
NNET (neural networks) /”

‘n o"
-~ p——
B



3. Ajuste dos modelos

Pseudo-ausencia

Sorteio de pontos aleatorios (sem padrao espacial) para serem
considerados como auséencia verdadeira




3. Ajuste dos modelos

Pseudo-ausencia

Sorteio de pontos aleatorios (com padrao espacial) para serem
considerados como auséencia verdadeira
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3. Ajuste dos modelos

Auséncia “real” (modelos de ocupacao)

Modelling of species distributions, range dynamics and communities
under imperfect detection: advances, challenges and opportunities

Gurutzeta Guillera-Arroita
Ecography 40: 281-295, 2017

doi: 10.1111/ccog.02445
© 2016 The Author. Ecography © 2016 Nordic Socicty Oikos
Subject Editor: Miguel Araujo. Editor-in-Chicf: Miguel Araijo. Accepted 15 June 2016

DETECTION DATA

OBSERVATION
PATTERN
d

prediction

inference

OBSERVATION
PROCESS

OBSERVATION
SUBMODEL

OCCUPANCY PATTERN prediction | | occupancy

{DISTRIBUTION) SUBMODEL
z

2 -~
P \ )
et -

A\t
-

-

ECOLOGICAL -~
PROCESSES

SPATIAL VARI

(site characteristics)

* Habitat density
* Habitat suitability

* Disturbance

SPECIES
CHARACTERISTICS
(“baseline”)

1 Rarity (abundance)

2 Conspicuity (size, colour,
volume, pitch, ...)

3 Behaviour

survey
covariates

site
covariates

ATION

TEMPORAL VARIATION
(conditions at survey time)
* Season, phenology
* Weather
* Time of day

SURVEY
CHARACTERISTICS

(“effectiveness”)

/, * Detection method
* Survey effort

* Observer skills

(+ Timing of survey



3. Ajuste dos modelos

BIOCLIM - Envelope Climatico

£ =
£ £
‘: \: . . .
N S Lima-Ribeiro &
J < Diniz-Filho (2013) =
< g
0 0
c;‘) I I
— | I . .
o |-
© -) ------ : :'_'.f'l_':'::':u:_ — = = Env_var2 max Bioclim
= LA
S I:+ + + 4 o
= |2 L H+ S
-+ I o
GCJ y 4 ¥ + +++ -‘:': P
n 4+ |
E|# et ++
oFr------- P - — — = Env_var2 min 0.75
= | ! | "
é : : 0.50
- as A i S 0.25
o
Environmental variable 1 2 0.00
= 30000 570000

https://support.bccvl.org.au/support/home



3. Ajuste dos modelos

Generalized Linear Models (GLM)

eax+b
—_ Lima-Ribeiro & Binse
y 1 AL eax+b Diniz-Filho (2013) -

Pr(Y=1) GLM

520000

280000

Pr(Y=0)

30000 270000



3. Ajuste dos modelos

Generalized Linear Models (GLM)

2 3 n . . . E
glu;) =a+pix; + frx; +B3x; +..+f,x E'iTiazi'Ei'li‘i'?(Zf{?,) i S

Pr(y=1){ GAM

520000

0.20

= 0.15
0.10
0.05

280000

30000 270000



3. Ajuste dos modelos

Random Forest

All data

2/3 of all data in random subset

1/3 'out of the bag’, later used in evaluation

Random subset

Random subset

Random subset

Rand(;m subset

o

o

\ sy
l o%
A

®:¢:
@:

each split in the tree is determined using a
random subset of the environmental variables

> find the set of predictor variables that produce the strongest classification model

I

AVERAGE

&Q bccV

https://support.bccvl.org.au/support/home

Etc.

520000

280000

Lima-Ribeiro &
Diniz-Filho (2013)

Modedos Ecologicos
eabxtinglo da

L

Random Forests

30000

270000

0.8

. 0.6

0.4
0.2
0.0




3. Ajuste dos modelos

Maximum Entropy (MaxEnt)

Modelos Ecologicos
e Extingho da Megafauna:

ECOGRAPHY AJOURNAL OF SACE i

Lima-Ribeiro & :
Software note = [ Free Access Diniz-Filho (2013) B

Opening the black box: an open-source release of Maxent

Steven J. Phillips s, Robert P. Anderson, Miroslav Dudik, Robert E. Schapire, Mary E. Blair

First published: 21 March 2017 | https://doi.org/10.1111/ecog.03049 | Citations: 419

Maxent

o
o
o
= = . (@]
g Probability density of ~
Nresence any t
fisaiahnial tein: ; presence environment o)
=
(N g
\ £ 0.8
Presence points : *
Mean annual rainfall 0 4
S
z S 0.2
g Probability density of o
M I tem 4 total available e 0]
7 = environment N
p 3
A 2
\ o
Background points

Mean annual rainfall 300 OO 27 OOOO

Adapted from Elith et al. (2011) A statistical explanation of MaxEnt for ecologists. Diversity and Distributions, 17, 43-57.



3. Ajuste dos modelos

Maximum Entropy (MaxEnt

c66 \ Maximum Entropy Species Distribution Modeling, Version 3.3.3k
Samples Environmental layers
Browse DEctorylFile Browse

Maxent model for Copsychus_cebuensis

This pagr covtseve soms aray i af the Wayare o far ot cotrarneen, crmated W Magy OF 190K BIAT 071 awng Maxoer wersien 315 I pansworskd Yhm o fersier anabpums e roow data svee here 10
ka5 41 (e ead 07 this prage.

Analysis of omission/commission

e

sirg peence twearch, 4ol (i1t data sre wed) s the

e -
I 7l Linear fe .‘- Create response curves | |
S e Make pictures of predictions v

21 b 4 : Do jackknife to measure variable importance L

v Output format Logistic B I

viThr sttt e Outpu[ file type asc NE s

[v] Hinge feature Output directory _ Browse |

v| Auto features Projection layers directory/file ‘ ‘ Browse

Run I Settings [ Help

BOI/FPED GRlerE



3. Ajuste dos modelos

Qual algoritmo usar?

Bioclim GLM GAM

520000

520000
520000

0.20

=& 0.15
0.10
0.05

0.75
0.50
0.25
0.00

280000
280000
280000

30000 270000 30000 270000 30000 270000

Random Forests Maxent

520000
520000

280000
280000

30000 270000 30000 270000



3. Ajuste dos modelos

Melhor e mais utilizado algoritmo (MaxEnt
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3. Ajuste dos modelos

Melhor e mais utilizado algoritmo (MaxEnt)

Novel methods improve prediction of species’ distributions from
occurrence data
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3. Ajuste dos modelos

Consenso (Ensemble) i on [ £
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3. Ajuste dos modelos

Consenso (Ensemble)
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3. Ajuste dos modelos

Consenso (Ensemble)
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Como saber se meu modelo se
aproxima da realidade?



4. Avaliacao dos modelos

Habitat Suitability

Tipos de avaliagao S

Available data Training set Validation set

Split Sample PO i
Guisan et al. (2017)

| K-fold cross-validation
NTERNAL (k =5, can be 10)
EVALUATION

Leave one-out CV

(Jackknife)

S '-'”i[

Bootstrap 001011
EXTERNAL | |ndependent data
EVALUATION
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4. Avallacao dos modelos

Como saber se o modelo acerta a realidade?

Occupied distributional area, G,

O Areas predicted by an ecological niche model

X

o

m ]

True positive
True negative
False negative

False positive

_-
|

Adequabilidade
valores
0

ate



4. Avaliacao dos modelos

Limiares (Thresholds) - transformarem 1 e 0
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4. Avaliacao dos modelos
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4. Avaliacao dos modelos

Matriz de confusao - para os dados de teste

Occupied distributional area, G,
O Areas predicted by an ecological niche model
x  True positive
- True negative
O False negative

O False positive

=
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kS
S

o
(015

Present

Absent

Observation

True

positive

True
negative




4. Avaliacao dos modelos

Matriz de confusao - para os dados de teste

- Observation

True

Present

positive

=
e
kS
S

o
(015

True
ADSBIL negative

Occupied distributional area, G,

O Areas predicted by an ecological niche model
x True positve ) Ocorréncia que o modelo previu

- True negative

O False negative cOmo presenca (acerto)

O False positive




4. Avaliacao dos modelos

Matriz de confusao - para os dados de teste

(©) :
© l Observation
o @o o Present Absent

Present True

positive

=
e
kS
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o
(015

True
ADSBIL negative

Occupied distributional area, G,

O Areas predicted by an ecological niche model

x  True positive

. . Pseudo-auséncia que o modelo
= True negative m————)
O False negative previu como auséncia (acerto)

O False positive




4. Avaliacao dos modelos

Matriz de confusao - para os dados de teste

Occupied distributional area, G,

O Areas predicted by an ecological niche model

X
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True positive
True negative
False negative

False positive
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4. Avaliacao dos modelos

Matriz de confusao - para os dados de teste
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O Areas predicted by an ecological niche model
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- True negative
O False negative

O False positive
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4. Avaliacao dos modelos

Matriz de confusao - para os dados de teste

- Observation

True

Present

positive

=
e
kS
S

o
(015

True

Occupied distributional area, G,
O Areas predicted by an ecological niche model
x  True positive

- True negative

Sensitividade: presencas corretas
total de presencas

O False negative

O False positive



4. Avaliacao dos modelos

Matriz de confusao - para os dados de teste

Observation

y © < Present s -
° =2 positive
o ° =
e True
o
© o @ Absent negative

Occupied distributional area, G,
O Areas predicted by an ecological niche model
x  True positive

- True negative

Especificidade: pseudo-auséncias corretas
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O False negative
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4. Avaliacao dos modelos

Curva ROC

Relative Operating Characteristic (ROC)

19 <—perfect prediction

Acertos das
presencas

better

\
N

worse

(Sensitividade)
True Positive Rate

AUC = area under the curve

0.5-0.7 = poor model performance
0.7-0.9 = moderate
> 0.9 = excellent

False Positive Rate
(Especificidade - 1)

1
Erro das
auséncias
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4. Avaliacao dos modelos

Curva ROC

Threshold

Relative Operating Characteristic (ROC) 7 0
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4. Avaliacao dos modelos

Curva ROC

‘ . .o Threshold
Relative Operating Characteristic (ROC) 0
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Curva ROC
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4. Avaliacao dos modelos

AUC

Relative Operating Characteristic (ROC)

Acertos das 1

presencas
AUC = area under the curve
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4. Avaliacao dos modelos

AUC

Relative Operating Characteristic (ROC)
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4. Avaliacao dos modelos

AUC

Relative Operating Characteristic (ROC)

1.

Acertos das
presencas
AUC = area under the curve

0.5-0.7 = poor model performance
0.7-0.9 = moderate
> 0.9 = excellent
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4. Avaliacao dos modelos

TSS (True skill statistic)

Numero de sucessos menos o0 numero de sucessos
aleatorios

Varia de -1 to 1. Valores proximos a 0 modelos nao
diferentes do aleatorios

Depende de um valor de corte (threshold)

TSS = sensitividade + especificidade - 1
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Modelos de Distribuicao de Espécies (SDMs)
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Modelos de Distribuicao de Espécies (SDMs)

Espaco - Espécies invasoras

DOI 10.1007/s10530-007-9154-5

ORIGINAL PAPER

Predicting the potential distribution of the alien invasive
American bullfrog (Lithobates catesbeianus) in Brazil

Jodao G. R. Giovanelli - Célio F. B. Haddad -
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Modelos de Distribuicao de Espécies (SDMs)
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Modelos de Distribuicao de Espécies (SDMs)
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7. Aplicacoes
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Corredores ecologicos
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Limites da Mata Atlantica
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Comunidades de anfibios da Mata Atlantica
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Diversidade de mamiferos em paisagens de SP
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Spatial prediction of risk areas for vector
transmission of Trypanosoma cruzi in the State
of Parana, southern Brazil
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Land-use changes and the expansion of biofuel crops threaten the
giant anteater in southeastern Brazil
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Effects of landscape modification on species richness
patterns of fruit-feeding butterflies in Brazilian Atlantic
Forest

Jessie P. Santos &, Thadeu Sobral-Souza, Keith S. Brown Jr, Mauricio Humberto Vancine,
Milton C. Ribeiro, André V. L. Freitas 5
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Fragmented tropical forests lose mutualistic plant-
animal interactions
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Interacao de palmeira nativa e invasora na MA

Environmental niche and functional role similarity &
between invasive and native palms in the Atlantic Forest 4 ,’
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Host diversity outperforms climate as a global driver of symbiont :
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Porque se nada mudar

Se nada for feito

Abril sera pior que Marco

E Maio pior que Abril

O Ponto de Nao Retorno se aproxima do Brasil
Nao podemos permitir que isso aconteca

E hora de gritar
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