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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 nao ¢ espacialmente explicita:

diferentes distribuicOes espaciais

several small or several small

Qual disposi¢ao?
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FRAGMENTACAO : ruptura na continuidade

Perda de habitat SEM fragmentacao

Perda de habitat COM fragmentacao
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Como distinguir os efeito de perda e
fragmentacao?

Habitat loss
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Projeto Dinamica Biologica de Fragmentos
Florestais (PDBFF)
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Fragmentagao =
Reducao no tamanho dos fragmentos

Pequeno



Fragmentagao =
Aumento do 1solamento




Fragmentagao =
Reducao da conectividade




Perda de habitat e fragmentacao
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Segundo Fahrig (2003) :
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Science Advances...  rees

Science Advances

RESEARCH ARTICLE

APPLIED ECOLOGY 2015 © The Authors, some rights reserved;
exclusive licensee American Association for
Habitat fragmentation and its lasting impact the Advancement of Science. Distrite
under a Creative Commons Attribution
’ License 4.0 (CC BY).
on Ea rth 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.



O MAPA DO ESTRAGO
Desma&amento

-~ -~
~ [ (V) 2 . 2
Fragmentacio deixa 70% das florestas e et Okm AMAZONIA
influéncia h Apesar de a Amazonia ter a
SOb ameal;a, aponta estlldo el amang maior parte de sua floresta em
areas continuas, em Estados
323% SAAL\JT%A como Ronddnia a maior parte

da mata esta fragmentada

23/03/2015 © 01h55

Amazonia

75%

da drea a mais e
1 km da borda

Mata

atlantica
%
0% dasrea | | A
( MATA ATLANTICA
amais de 1 km Apesar de a Bahia ser 0 estado

da borda brasilei =
rasileiro com maior area de rema-
- nescentes da mata atlantica, os
(inicos 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 esta em pequenos
fragmentos e perto de bordas vulneraveis




A e % U e B Global

1.0 4
-
®
= 0.8
[t |atiVe
e mu
5 0.6 o
&
EE £ 044
Distance from 8
edge (m) . i
=, . 202
E9200-300 =
1300-400 : 0-
L_1400-500 ‘ o0 O 0O 0 O 0 0O 0O 9O O
£51500-600 o0 O 09 9 O O © O
E600-700 - N ® F O O K © &® © O
100800 Wog Wog i F oL 3 FE ) F i G ¥ o=
—— 7 o B O D0 O O & o I A
— A - 0 0 0O o 90 6 O O
I Non-forest = N 0 USE w © N~ © 8
Distance to edge (m)
C *g?, 10 Brazil, Amazon E 10 . Brazil, Atlantic
U o
:? 0.8 - m Current O 08-
O 56 Estimated historic o 54
5 c
= 04 2 04-
o
g 02- 8 02
o 0l wm 2. 0
100 500 1000 1500 2000 >2000 Q. 100 500 1000 1500 2000 >2000
Distance to edge (m) Distance to edge (m)
D —— —_ F —_ —_
& 250+ - 3.5 NE & 250 - - 0.35 &
“w S 200- 30 ¢ w © 200 - 030 &
&= -25 £ e F0.25 ¢
B 150 - 2.0 gl LS ‘0-2°§|
E S 100 15 € £ T 100 015 E
38 SCE-SE o0 2
o 27 05 O S 005 O
£ o Lo < 8 o Lo <

10-100
100-1,000
>10,000
1-10
10-100
100-1,000
>10,000

o
IS]
=
o
i
)
o
1S)
=]

Fragment area (ha Fragment area (ha)

1000-10,000




> Interior de mata

2 Borda de mata e
- . < Contato Borda h,.,‘_\

¢ Borda de campo

= .. ¢ Interior de campo se

Fig. 3.4. Spatial relationships of boundary, border, and edges. Adapted
from Forman & Moore (1992). W = width dimension of edge; V = vertical;
L = length.




Edge parameter

increasad wind disturbance (1)

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

altered 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-litter invertebrates (8)

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

faster recrutment of disturbance-adapted trees (8)

reduced canopy height (3)
reduced soil moisture (7)
lower canopy<oliage density (10)

increased 13C in understory leaves (11)
increased air temperature (12)

increased temperature & vapor pressure deficit (13) ( Laurance et al. 2002’
reduced understory-bird abundance (3) . .
elevated ltterfall (14) Conservation 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 bodies (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

Atlantic Forest Amazonian Forest
}%\“"7‘ X
'. ,,uf‘:'l ‘ y
AL 6: :‘ g
#l g
1.8 s
; /s,.los:t 69 (+14) Tg C )
o~ in10vyears in 10 years
3 f b AN o 500 1,000
/?\;%‘ 3& - mm(%) Kilometres
; ', 0
iga® ‘*“i\,‘ .:ao
— o 8 § 8
.—m A Kilometres

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
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A teoria da biogeografia das ilhas

(S1>S3)




®» Existe um equilibrio dindmico entre extingdo e imigracao




®» Este equilibrio dinimico depende da area da ilha.
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®» Este equilibrio dindmico depende do isolamento da ilha.
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Species-Area Relationship (Arrhenius 1921):

S =¢ AZ where: S: richness
A: area
¢ and z constants

90% habitat loss
50% species extinction

Mata Atlantica domain
‘§ B Mata Atlantica forest remmants
[ 1Not mapped

RICHNESS

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

AREA

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



Atlantic Forest Extinction
(Brooks & Balmford 1996, Nature)

Proportion of Endemic bird Extinctions Currently




Fragmentation and species extinction il
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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

Slide: Marcelo Awade
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CONECTIVIDADE DA PAISAGEM

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

(Taylor et al. 1993)

Estrutural Isolamento
Corredores

Stepping stones

Matriz

Slide: Marcelo Awade %Ba




Conectividade funcional segundo a teoria dos grafos
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(Villard & Metzger 2014)




(Villard & Metzger 2014)
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Floresta Atldantica
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Mapeamentos para a conservacao
e recuperacao da biodiversidade na

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

Projeto Protecao da Mata Atlantica ll

PAIS RICO E PAIS SEM POBREZA



MA CE «

2625 525
mm  Km

Prioridade para restauragao

B wito Alta Média
- Alta - Baixa
. Ata2 [ Baixa2
I:l Limite da Biorregiao
E Limite estadual

- Paisagem fonte

Paisagem com baixa resiliéncia




A fragmentacao de habitats como
principal ameaca a biodiversidade

m Fragmentac¢ao — sub-divisao do habitat

= uma das principais ameacas a biodiversidade
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