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Talk Structure 



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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“The ability of species to persist within a 
habitat network will depend on the 
distribution of species-specific resources 
and their ability to access these 
resources” Vos et al. 2001 

 
For individual species; 
 
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? 
 

Uncertainties 
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Species Reproduction Habitat  

Graphis scripta Sexual Generalist 

Parmelia saxatalis Asexual Generalist 

Lobaria 
pulmonaria Both Specialist 

Degelia atlantica Asexual Specialist 

Degelia 
cyanaloma Sexual Specialist 

Pannaria 
conoplea Asexual Specialist 

Pannaria 
rubigionsa Sexual Specialist 

Nephroma parile Asexual 
Super 
specialist 

Nephroma 
laevigatum Sexual 

Super 
specialist 
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Habitat (patch) specialists             Habitat (patch) generalists 



Temperate Rainforests 
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“The site is outstanding, on a national and 
international scale, for its exceptionally 
rich oceanic lichen assemblage”  
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Habitat Suitability Modelling 

13 

0

0.2

0.4

0.6

0.8

1

0% 10% 20% 30% 40% 50%

M
o

d
el

 C
o

rr
el

at
io

n
 

Observed species abundance 

CT/GAM

NPMR/GAM

CT/NPMR

Uncertainty 1: 
 
Do we have an understanding of habitat 
distribution, at an appropriate resolution, 
across an entire landscape? 
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GAM 
Lobaria pulmonaria = species + s(circumference, k=3) 
cvAUC 0.81   

Native Woodland Survey Scotland (Forestry 
Commission) 

Habitat Suitability Modelling 
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2km 

Habitat Suitability Modelling 

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

Graphis scripta Nephroma parile 

Figure showing the number of suitable trees per hectare 



Dispersal 
 
Uncertainty 2. Given spatial distribution, do we have an understanding of habitat 
connectivity? 
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To account for the effects of wind direction on spore dispersal, traps will be laid out N, E, S and W of 

a focal tree:  
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      X       Spore trap location 
           20m radius 
           15m radius 
           10m radius 
           5m radius  
           2m radius 

Dispersal 
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Graphis scripta

Nephroma parile

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  

Dispersal 



To account for the effects of wind direction on spore dispersal, traps will be laid out N, E, S and W of 

a focal tree:  

  

 

 

 

N 

x x x x x

x

x

x

x

x

x
x x x x x

x

x

x

x

Key: 

      X       Spore trap location 
           20m radius 
           15m radius 
           10m radius 
           5m radius  
           2m radius 

To account for the effects of wind direction on spore dispersal, traps will be laid out N, E, S and W of 

a focal tree:  

  

 

 

 

N 

x x x x x

x

x

x

x

x

x
x x x x x

x

x

x

x

Key: 

      X       Spore trap location 
           20m radius 
           15m radius 
           10m radius 
           5m radius  
           2m radius 

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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OUTPUT 
Spatially 
realistic 

woodland 

TREE BIRTH 

TREE DEATH 

TREE AGE 
+1yr Suitable? Dispersal? Colonised? 
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OUTPUT 
Spatially 
realistic 

woodland 

TREE BIRTH 

TREE DEATH 

TREE AGE 
+1yr 

Check habitat 
suitability? 

PER TIME STEP 

Management 
practices: 
• Grazing 
• Fences 
• Plant trees 
• Woodland 

creation 
• Trade-off 

 

Agent based model 
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Conclusions 
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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  
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180/515 colonised (35%) 



Scenario 1: 
Grazing = high  
Dispersal limited  
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26/154 colonised (17%) 

Nephroma parile 



Scenario 2: 
Grazing = high  
Dispersal un-limited  

88/138 colonised (64%) 



Scenario 3: 
Grazing = low 
Dispersal limited  
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39/417 colonised (9%) 


