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work?

Ecological networks

Fragmentation as a biodiversity problem
How does it affect populations?
Connectivity as a solution? How does it
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Fragmentation, a biodiversity
problem!?

Where did it start?

- MacArthur & Wilson 1968: island theory

- Levins 1969: metapopulation theory

- llkka Hanski: metapopulation in real world

situations
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Typical metapopulation model

» The Levins model (occupancy model)
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Species have a lower occupancy in
isolated patches

(Local) population extinctions in isolated
(small) patches

Recolonisations occur in well connected
metapopulations

Existence of fragmentation thresholds

.7'
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 Size: patches, metapopulations (MVP,
MVMP, MAR)

« Configuration: distances, % habitat,
connectivity, corridors

* Processes: fragmentation
(local)extinctions and colonizations
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The fragmentation process

e
Scrvan
Sovon Vogelonderzoek Nederland
Negative impacts shown for many birds,
mammals, amphibians and evertebrates
Large-scale experimental habitat destruction experiment in Brasil
(13 years, 23 patches)
12 pristine forest patches
11 isolated patches from 10 to 600 ha
Maonitoring of the bird community and analysis with a statistical model of
patch turnover in species presence/absence
Extinction rate according to the « best » m
statistical model
A n
i I 2 H LI
é 10 —,  Positive effect of fragmentation an extinction
g ol ﬂ{d]ﬂm{] L i [ rates, but results are highly variable and many
B 1 species are insensitive to habitat fragmentation
B
-
E Negative effect of patch size on extinction rate
spaties - Ferraz ef al.. Science. 2007. &
-
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Glanville Fritillary

s Local populations in 2004
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Often also source-sink /{'

Geographical borders

== Large rivers

=

Figure 3. Theee-dimensional view of the predicted
effects of babilal gualily and conmechivily on occupa-
Hom probability and number of Reed Warbler terri-
tories. Predictions are for an area with edge length
Ad m (1 ba): (a) oceupation probability and (i)
abundance index.

Foppen et al. 2001 &
-
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Solution: create viable metapo-
pulation networks

'
o\‘\

Enough flow to maintain  Enough flow to maintain  Not enough flow to maintain
populations in small and populations in large populations in small and

A

*__,.

large paiches patches large palches
i
gﬁ
Paltch size Paltch size Palch size
High gamma and High gamma but alpha Low gamma and
homogeneously high diversity dependent on homogeneously low
alpha diversity paich size alpha diversity

i, Pardini et al 2010

-
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Are there thresholds for the % of
habitat?

Table 3. Large-bandscape studies of the shape of the rebatonship | habitat jon and eookogical e
Landscape charactenstics Relationshaps) found®
Species () or Landscape
Susuee el sty abesign (PL Ramye ol (L eflects bk fon ellievt
patch landscape; WL I'ﬁsmlll:mrc habitat cover  Landscay * on threshold
Lok ape) Respurse varialile s iyt %) sine (il TlhoeNhd (267 Tivsear® e valie®
Chishenan & Meacigal (005 (W1 community (species evenness) birds ¥ 010 e nfa
Cughman & MecGarigal (200 L) community (gpecies richmes)  birde F 0100 [ nfa
Limdenmayer o al. (2005) (FL) community (pecies rchness)  bnds, ¥ [TE yes nfa
lizards
Radioed of al, (2005) (WL) community (specics richness)  bards A=F 260 no oo
Selunicd & Radarml (2006} (PL) species vl dmets A 5-05 e nfa
Schmidt & Rnhnd |"€I‘6] (PL total ahundance)  insects A 095 no £
8 puesabene (auimlamor) el v =18 m nia
prevalence (paradtism ) Insects. A 3-65 yes 5
prevalence (presence) bird ¥ - 100 yes nfa
prevalence (presence) hirels ¥ 0100 yes nfa
prevalence (presenee) inscets A [ B e
Ronliinad & Bt .'zma ) PR S — Tined A 040 . e
Guerry &.H\mlﬂ (200%) (FL) T i j A 1098 yes 51
(N0 (W prevaaben e (e e — AT 3= ye i
prevalence (presence) amphibians  S,A 0-100 yes s4 1
Gibbs (1998) (WL prevalence {presence) amphibians U B-98 yes 5
Reunanen ef al. [2004) (WL} prevalonee [presonce) ‘mammal 13 0w no nfa
Andrén (1994) (PL) oomsistency of resubts with e, v 5-70 no nfa
random sampl hypothesn®  mammals

NS
Source: Swift & Hannon 2009

Andren 1994 birds and mammals:10-30% _%
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Incidence of occupancy

Forest cover
Source: Pardini et al (2010)

—F
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Prof. ILKKA HANSKI
EXTINCTION THRESHOLD, EXTINCTION DEBT, AND A
PERSPECTIVE ON HABITAT CONSERVATION

http://www.uttv.ee/naita?id=6768

Extinction threshold, extinction debt,
and a perspective on habitat

consTtion

Ilkka Hanski
University of Helsinki

19/05/2014



Sovon Vogelonderzoek Nederland

. 0 Third-of-third
.
" :
I @ 30% cover
‘\ . . »
* = e
\\___._.f, ,/ . .‘\\\
e ;
\
: &) D D 30% cover
~. 10% cover ‘@ ® -
‘.‘-. B3 i

.7'
Soran

Sovon Vogelonderzoek Nederland

» Multiuse conservation landscapes, which
are so large that they retain
demographically and genetically viable
metapopulations (10,000 ha) with in
individual habitat fragments (10-100 ha)

» Retain large scale connectivity if
conservation landscapes are spread
across the country

Hanski 2011 &
-
Sorvan
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What about connectivity?

 Linkages in the landscape
* Connections
e Corridors

-
Sovan
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Functional role of
linkages/corridors

migration: connecting staging areas

(1) commuting: connecting breeding and
foraging sites

(2) Dispersal

- Population demography: (re)colonization,
rescue effects

- Gene flow

- Range expansions: ‘climate proof’
landscapes

Sorvan
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Line corridor

Line corridor with
nodes

Stepping stone
corridor

Landscape corridor

Figure 3: Corvidor types (adjusted after Bennett, 1999)

.7'
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Doorlaatbaarheid huidige situatie

shocht

i goed

Barrieres
- stork
2wk

15 Km
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Is habitat a corridor or corridor
habitat?

Notice that there is no clearcut distinction

From habitat patch to corridor is a
continuum

‘»-»-

-
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Review

Do Habitat Corridors Provide Connectivity?

PAUL BEIER* AND REED F. NOSST

*School of Forestry, Northern Arizona University, Flagstaff, AZ 86011-5018, U.S.A., email paul beier@naw.edu
1 Conservation Biology Institute, 800 NW Starker Avenue, Suite 31C, Corvallis, OR 97330, U.S.A.

“The evidence from well-designed
studies suggests that corridors are
valuable conservation tools™

Yes (very probable)!!!!

19/05/2014
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What about birds?

They can fly, do they need corridors?

-
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Gap crossing studies Desrochers
and Hannon

Sorvan
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All § species
woodland El
© ® g Parus atricapillus Dendroica coronata ‘\‘)
- -~

Probability of response by individual or flock

I e e
Regulus satrapa

Distance to speaker (m)
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Not: barrier crossings and other
green infrastructure

oo
Key message: relevant scale is
species dependent
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FIGURE §.6.
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Species specific corridors

Figure 6: Solutions to defragment Bear babitat in Abvwzze (1 an der Sivis et al, 2003a) &
-5
Sovan
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Even on Eu an scale
. g > :o.\_; = — [ \/-"""V-\,J

too small S ! o
~ nearly sustainable ' F TS

I oy st
highly sustainable

2 Ak R ) t G
Figure 10: possible corvidorrs connecting existing core areas of Large copper

-
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Ecological networks usually
habitat connections

19/05/2014
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Landscape planning applications

Riverine habitats o
are ‘natural’
corridors

.%umn
Example: rivers in Netherlands
‘connect’ large marshlands
urkaart
|
i
A,
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Some indicative maps have been
produced including corridors

-
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There is a tension between species
specific approach and landscape approach

Indicative draft map of =4

Sorvan

19/05/2014

20



Sovon Vogelonderzoek Nederland

Suggestions for corridor planning (1)
 Start with proper questions and problem
analyses (why, what, where, how)

 Either work with target species and
consider appropriate scale ..... or....

» Work with ecoprofiles of a wide range of
species
» Consider a variety of corridor types

R
XN

-
Soran
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Suggestions for corridor planning (2)

Probably for regional (or national)
applications combinations of corridor types
most effective: permeable landscapes with
metapopulation habitat structure
(consider third of third principle?)

Small habitat
patches

Habitat A Habitat B

Sorvan
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Thanks to Elwin van der Kolk for (most of) the illustrations
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