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O debate do SLOSS (“single large or several small”)

single large or several small



A pergunta do SLOSS nao ¢ espacialmente explicita:

diferentes graus de fragmentacao

single large or several small

Quantos “several smalls™ ?



A pergunta do SLOSS nao ¢ espacialmente explicita:

diferentes 1solamentos

several small or several small

Qual distanciamento ?



A pergunta do SLOSS ndo ¢ espacialmente explicita:

diferentes distribuicoes espaciais

several small or several small

Qual disposi¢ao?



+
A fragmentacao de habitats como

principal ameaca a biodiversidade

m O que é fragmentacgao?

m Por que devemos nos preocupar com a
fragmentacao?

tas no tempo




Dinamica de paisagens

O 1 Quantidade de habitat

O 1 Tamanho dos fragmentos

[ Conectividade dos fragme

3 Isolamento



]
Perda de habitat e fragmentacao

O 1 Quantidade de habitat

1 Tamanho dos fragmentos

[ Conectividade dos fragment




Fragmentacgao =
Reducao no tamanho dos fragmentos

Grande Pequeno



Fragmentacao =
Aumento do 1solamento




Fragmentacao =
Reducao da conectividade




FRAGMENTAGAO : ruptura na continuidade

Perda de habitat SEM fragmentacao

Perda de habitat COM fragmentacao
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Science Advances... _ ree-

Science Advances

RESEARCH ARTICLE

APPLIED ECOLOGY 2015 © The Authors, some rights reserved;
exclusive licensee American Association for
Habitat fragmentation and its lasting impact the Advancernent of Science. Distrbute
under a Creative Commons Attribution
4 License 4.0 (CC BY).
on Earth S eCOSyStemS 10.1126/sciadv.1500052

Nick M. Haddad,'* Lars A. Brudvig,” Jean Clobert,> Kendi F. Davies,* Andrew Gonzalez,’

Robert D. Holt,® Thomas E. Lovejoy,” Joseph O. Sexton,® Mike P. Austin,” Cathy D. Collins,'®
William M. Cook,'" Ellen I. Damschen,'? Robert M. Ewers,' Bryan L. Foster,'* Clinton N. Jenkins,'”
Andrew J. King,? William F. Laurance,'® Douglas J. Levey,'” Chris R. Margules,'®'®

Brett A. Melbourne,* A. O. Nicholls,®?° John L. Orrock,'?> Dan-Xia Song,® John R. Townshend®

We conducted an analysis of global forest cover to reveal that 70% of remaining forest is within 1 km of the forest’s
edge, subject to the degrading effects of fragmentation. A synthesis of fragmentation experiments spanning
multiple biomes and scales, five continents, and 35 years demonstrates that habitat fragmentation reduces bio-
diversity by 13 to 75% and impairs key ecosystem functions by decreasing biomass and altering nutrient cycles.
Effects are greatest in the smallest and most isolated fragments, and they magnify with the passage of time. These
findings indicate an urgent need for conservation and restoration measures to improve landscape connectivity,
which will reduce extinction rates and help maintain ecosystem services.



¥ Vetores de degradacao no Brasil

Vetores Diretos de Degradacio da Biodiversidade e Servicos Ecossistémicos
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Impacto do vetor (cores) Tendéncia atual e de um futuro proximo do vetor (setas)

>
Alto ~ Aumentando O impacto do vetor de transformagdo esta aumentando continuamente ao longo dos tltimos anos

Médio > Estavel O impacto do vetor de transformagdo permanece estavel nos ultimos anos, sem aumentar ou diminuir
Baixo \ Diminuindo O impacto do vetor de transformagio esta diminuindo continuamente ao longo dos ultimos anos

Aumentando . = : g p :

o O impacto do vetor de transformagdo esta aumentado em um ritmo cada vez maior. ano apos ano
muito rapido
2 Desconhecido Faltam informagdes acerca do impacto do vetor de transformagdo no bioma



A teoria da biogeografia das ilhas

(Sl > S3)




®» Existe um equilibrio dinimico entre extin¢do e imigracao

=
g ~~ lg =
o
SIS = &
S & = =
ISR - o
S )~
S8 R
= *8 e ‘8
<y =P
< w e »
e L < L
<
= i >
|
| | i | |
0 Se P
Espccies commaior — Nyimero de espécies Predagdo e competigdo
capacidade de locomocao aumentam o risco de

chegam mais rapidamente extingao



®» Este equilibrio dindmico depende da area da ilha.
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®» Este equilibrio dindmico depende do isolamento da ilha.
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Fragmentacao [

ESTRUTURAL FUNCIONAL

Reducao na
area do

fragmento > Extin¢ao local




Desmatamento e fragmentagdo concomitantes...

(Oliveira-Filho & Metzger 2006, Landscape Ecology)



4 Efeito conjunto de perda e
fragmentacao

Habitat loss

1% 10% 30% 50%

Clumped

Fragmented




+ Como distinguir os efeito de perda e
fragmentacao?

Habitat loss

1% 10% 30% 50%

S

Clumped

Fragmented




Como distinguir os efeito de perda e

A) Random or poorly
designed study

B) Mensurative
experiment

C) Manipulative
experiment

fragmentacao?
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(Wilson et al. 2016, Land Ecology)



Projeto Dinamica Biologica de Fragmentos
Florestais (PDBFF)
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(Haddad et al. 2015)

S.A.F.E. Project (Borneo)
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Edge parameter

increased wind disturbance (1)

elevated tree mortality (2)
. invasion of disturbance-adapted butterflies (3)

aktered spp. composition of leaf-itter ants (4)

invasion of disturbance-adapted beetles (5)

altered spp. composition of leaf-litter invertebrates (5)
altered abundance & diversity of leaf-ltter invertebrates (6)

altered height of greatest foliage density (7)
lower relative humidity (3)

faster recrutment of disturbance-adapted trees (8)
reduced canopy height (5)
reduced soil moisture (7)
lower canopy<foliage density (10)
increased 13C in understory leaves (11)
increased air temperature (12)

increased temperature & vapor pressure deficit (13) ( Laurance et a | . 200 2’
reduced understory-bird abundance (3) C . . I
elevated itterfal (14) onservation Biology)

increased photosynthetically active radiation in understory (12)
lower relative humidity (12)

increased number of treefall gaps (11)

increased 13C in understory air (11)
higher understory-foliage density (10)
increased seedling growth (13)

invasion of disturbance-adapted plants (3)

lower leaf relative-water contents (12)

lower soil-moisture content (12)

higher vaper pressure deficit (12)
higher leaf conductance (12)

increased phosphorus content of falling leaves (14)

invasion of disturbance-adapted plants (14)
increased recruitment of Cecropia spp. (13)
reduced density of fungal fruiting boedies (15)
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Long-term carbon loss in fragmented
Neotropical forests

Sandro Piitz"%3, Jiirgen Groeneveld"?, Klaus Henle3, Christoph Knogge3, Alexandre Camargo Martensen?,
Markus Metz®, Jean Paul Metzger’, Milton Cezar Ribeiro’8, Mateus Dantas de Paula' & Andreas Huth'?10
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For all tropical forests, we estimate emissions up to 0.2 Pg Cy1 or
9 to 24% of the annual global C loss due to deforestation




0 MAPA DO ESTRAGO
Desmatamento

Fragmentacio deixa 70% das florestas oo e i Ok AMAZONIA
sob ameaca, aponta estudo iuénla umana issghor e aledl

areas continuas, em Estados
como Ronddnia a maior parte
da mata esta fragmentada
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MATA ATLANTICA
Apesar de a Bahia ser o estado
brasileiro com maior area de rema-
nescentes da mata atlantica, os
(nicos fragmentos relativamente
grandes de floresta desse bioma
estao no vale do Ribeira e nos
litorais paulista e paranaense

70% da area de todas as florestas
do mundo estd em pequenos
fragmentos e perto de bordas vulneraveis




Segundo Fahrig (2003) :

ERDA DE HABITAT >> FRAGMENTACAO




Segundo Fahrig (2017) :
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Fahrig L. 2017 (in press). Annual Reviews of Ecology, Evolution and Systematics 48.



patch

landscape

habitat amount

habitat fragmentation per se

(Fahrig et al. 2019)



study region

patch

landscape

edge-to-interior transect

ecological response
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Mechanisms leading to negative effects

* negative edge effects (P)

* increased per-patch extinction rate (P)
* reduced movement success (L)

Mechanisms leading to positive effects

* positive edge effects (P)

* reduced inter- and intra-specific
competition (P)

* increased movement success (L)

* spreading of risk (L) =

» stabilization of predator-prey or host-
parasite interactions (L)

* increased landscape complementation (L)

* higher habitat diversity (L)

ecological response

habitat fragmentation —

(Fahrig et al. 2019)
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Species-Area Relationship (Arrhenius 1921):

S =cA”? where: S: richness ‘
A: area N
¢ and z constants

90% habitat loss
50% species extinction

RICHNESS

AREA

Arrhenius, O. 1921. Species and area. J. of Ecology 9: 95-99.

¥ Mata Atlantica domain
‘§ I Mata Atlantica forest remmants
[ INot mapped

Data source: SNE, CI & Fundagdo Biodiversitas
(1993), Fundagdo SOS Mata Atlantica, INPE &
IS4 (1998), Fundagdo SOS Mata Atlantica &
INPE (2001)



Atlantic Forest Extinction
(Brooks & Balmford 1996, Nature)




Fragmentation and species extinction Nl

Alexandre Uezu - IPE



Débito de extingdo

® Original number

Extinction debt

A
1
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___________________ Equilibrium number

Number of species

Relaxation time

Time

(Tilman et al. 1994)



% Change in richness

% Change in function
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Probability of a
delayed ecological response
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(Lira et al. 2019)
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Probability of a
delayed ecological response

[
-

Probability of a
delayed ecological response
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0
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(Lira et al. 2019)
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CONECTIVIDADE DA PAISAGEM

“Capacidade da paisagem de facilitar
fluxos biologicos entre fragmentos de

habitat”
(Taylor et al. 1993)

Isolamento
Corredores

Stepping stones

Permeabilidade da matriz

0.

Slide: Marcelo Awade O O




CONECTIVIDADE DA PAISAGEM

Slide: Marcelo Awade %B



CONECTIVIDADE DA PAISAGEM

“Capacidade da paisagem de facilitar os fluxos
biologicos entre fragmentos de habitat”

Estrutural

(Taylor et al. 1993)

Isolamento
Corredores
Stepping stones

Matriz

Slide: Marcelo Awade



Conectividade funcional segundo a teoria dos grafos

10 g

1500 m 1250 m

Northing (km)
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(Villard & Metzger 2014)



(Villard & Metzger 2014)



Demanda de restauracgdo para a
Floresta Atldantica
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PELA RESTAURACAO DA ,(‘r’
MATA ATLANTICA 2

Adequacdo ao novo
Cédigo Florestal:

3-6 milhoes ha

Pacto de restauragdo:

15 milhoes ha até
2050

Cobertura ¢




Mapeamentos para a conservacao
e recuperacao da biodiversidade na

Mata Atlantica: em busca de uma estratégia
espacial integradora para orientar acoes aplicadas

o glzE==. KFW AFCOF @FUNBIO Malo Akl

PAIS RICO E PAIS SEM POBREZA
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|:| Limite da Biorregiao
E Limite estadual
- Paisagem fonte

Paisagem com baixa resiliéncia
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A fragmentacao de habitats como
principal ameaca a biodiversidade

m Fragmentacao — sub-divisao do habitat
m E uma das principais ameacas a biodiversidade
m E necessario considerar a escala temporal

nocao de conectividade permite integrar aspectos
is e funcionais da fragmentacao
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