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Talk Structure

1/ Introduction:

e Landscape scale conservation
* Uncertainties

e Study system

2/ Solutions:

e Habitat suitability modelling
e Dispersal patterns

* Agent based modelling

3/ A practical conservation tool



1962- Site scale conservation

“Conservation exists principally of the selection, acquisition and

management Of land.” moore (1962) Journal of Ecology
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1962- Site scale conservation

“Conservation exists principally of the selection, acquisition and

management Of land.” moore (1962) Journal of Ecology
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2010- Landscape scale conservation

“the current system of wildlife sites does not comprise a
coherent and resilient ecological network”

"...a step-change in our approach to wildlife conservation,
from trying to hang onto what we have, to one of large-scale

habitat restoration and recreation...”
Making Space for Nature - The Lawton Report (2010)(England)
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Uncertainties
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“The ability of species to persist within a Ei
habitat network will depend on the S
o . . . . fe o
distribution of species-specific resources §
and their ability to access these s
resources” vos etal. 2001 S
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For individual Species, Habitat specialists Habitat generalists

1. Do we have an understanding of habitat distribution, at an appropriate resolution,
across an entire landscape?

2. Given spatial distribution, do we have an understanding of habitat connectivity?

3. Given both spatial distribution and connectivity, is it possible to test landscape scale
conservation scenarios prior to implementing change?
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Species ReproductionHabitat

Graphis scripta  [Sexual Generalist
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Lobaria

oulmonaria Both Specialist
Degelia atlantica |Asexual Specialist
Degelia

cyanaloma Sexual Specialist
Pannaria

conoplea Asexual Specialist
Pannaria
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Super
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Temperate Rainforests
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Map from Averis et al., 2011.
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Habitat Suitability Modelling

Uncertainty 1:

Do we have an understanding of habitat
distribution, at an appropriate resolution,
across an entire landscape?
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Habitat Suitability Modelling

Native Woodland Survey Scotland (Forestry
Commission)

Circumf
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GAM
Lobaria pulmonaria = species + s(circumference, k=3)
cvAUC0.81
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Habitat Suitability Modelling

Do we have an understanding of habitat
distribution, at an appropriate resolution,
across an entire landscape?

YES!

( Nephroma parile
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Figure showing the number of suitable trees per hectare



Dispersal

Uncertainty 2. Given spatial distribution, do we have an understanding of habitat

connectivity?

Molecular Ecology (2012) 21, 3250-3265 doi: 10.1111/].1365-294X.2012.05605.%

Genetic structure in a fragmented Northern Hemisphere
rainforest: large effective sizes and high connectivity
among populations of the epiphytic lichen Lobaria
pulmonaria

OLGA HILMO,* SVERRE LUNDEMO,*+ HAKON HOLIEN, KIRSTI STENGRUNDET* and
HANS K. STEN@IEN+t
*Deepartment of Biology, Faculty of Natural Science and Techmology, Norwegian University of Science and Technology, N—7491
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Fig. 2. Spatial distribution of genotypes in lichen thalli (N = 225) and snow samples (N = 62) at locality A: Delaelva, B: Langdalen
and C: Selnes. e = sample tree, » = snow sample, x = unique genotypes. Each number represents the ID of a repeating genotype
(based on all eight loci). Numbers in red indicate genotypes occurring in more than one of the ravines. From two sample trees at Sel-
nes, we collected three lichen individuals, instead of two.

Molecular Ecology (2001) 10, 2129-2138

Species-specific detection of Lobaria pulmonaria
(lichenized ascomycete) diaspores in litter samples
trapped in snow cover

J.-C. WALSER, S. ZOLLER,* U. BUCHLERt and C. SCHEIDEGGER
Swiss Federal Research Institute WSL, CH- 8903 Birmensdorf, Switzerland
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Fig. 3 Dispersal gradients of Lobaria pulmonaria diaspores at tree
Al (open) and B1 (shaded) with mean, standard deviation {SD),
and 95% confidence interval (CT).



Dispersal

Genetic techniques (PCR)
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Dispersal

Species Reproduction

Habitat
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Null hypothesis: There is no difference in the dispersal kernal of sexual and asexual
lichen species.

Alternative hypothesis: The dispersal kernal of sexual species has a longer tail than
that of asexual species
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Dispersal limited (asexual)

Nephroma parile

Dispersal unlimited (sexual)

> Nephroma laevigatum

Uncertainty 2. Given spatial distribution, do we have an understanding of
habitat connectivity?
YES!




Agent based model

Uncertainty 3.

Is it possible to test landscape scale conservation scenarios prior to implementing
change?
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Agent based model

PER TIME STEP | L
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Conclusions

1.Different species show different patterns of
habitat suitability within a landscape.

2.Different species perceive habitat
connectivity differently within a landscape.

3. In practice, Landscape Scale Conservation
can offer a more comprehensive approach to
conservation and management, however,
there is much variability in species response.



Thank you
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Scenario 4:
Grazing = low
Dispersal un-limited

Colonised Proportion colonis...
500 B ro. colonised i B colonised
B no. not colonised O sutiable
[ =
=]
=
(=8
(=]
& W
!I
0 bt
: 0 time 100
o
c
|
0 I
0 time 100
Age Suitability
500 [ saplings 100 Clo.z2-0.4
Bl Frales Bo4-06
B Mature Mover 0.6
T T
E E
= £
—
0 e
0 time 100

180/515 colonised (35%)
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Scenario 1:
Grazing = high
Dispersal limited

Colonised Proportion colonis...
500 B ro. colonised i M colonised
M no. not colonised [ sutiable
E
=]
o]
o
(=]
&
" ¥ ﬁlﬁ‘..‘-‘ A -\H"-
. 0 et
-E 0 firme 100
=3
(=)
Jr"—’“"—”_u—hfu—uﬂ—ur—ﬁnruﬂﬂuwrv—m—\_ﬂhu—._—
0
0 tirne 100
Age Suitability
500 CIsaplings| | 100 [lo.2-0.4
B Poles Bo4-06
B ature M over 0.6
] ]
E E
= =

time 100

26/154 colonised (17%)
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Scenario 2:
Grazing = high
Dispersal un-limited

Colonised Proportion colonis...
500 B ro. colonised i M colonised
M o, not colonised [ sutiable
5
5 WM""‘.'"’““'
(=]
& .
k., ,,a,,,-,n*xaw“’“'“’
_ st
-E i] firme 100
=3
=
o/
time 100
Age Suitability
500 O saplings| | 10 Oo.z-0.4
M Foles Mo.4-0.6
B Mature M over 0.6
i ]
0
g £
= ©

i] time 100

88/138 colonised (64%)



Scenario 3:
Grazing = low
Dispersal limited

Eulumsﬂl Proportion colonis...
500 '1 M ro. colonised 1 M colonised
r\ﬂ |/’1 I“"~"' \ M no. not colonised [ sutiable
Tl *\ I | g
|I| =
(=]
[~
=
o
P a Lt s e ¥
-E 0 firnie 100
= |
(=
|
|
i
: W
0 time 100
Age Suitability
500 [ saplings 100 [Clo.2-0.4
B Foles Mos4-06
B ature M over 0.6
z g 39/417 colonised (9%)
: :
[ =
—_—
—
0o =
0 time 100
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