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Against a background of human activity...
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NBN Atlas informing water vole connectivity
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Species distribution models

Contents lists available at ScienceDirect

Ecological Modelling

e
 “eh

o 4.
_

ELSEVIER journal homepage: www.elsevier.com/locate/ecolmodel

Want to model a species niche? A step-by-step guideline on correlative
ecological niche modelling
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e SDM species distribution model,;
e HSM habitat suitability model;
e ENM ecological niche model;

e RSF resource selection function
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Species Distribution Models with R package “Biomod2”
Author: Wilfried Thuiller (100,722 citations)
Laboratoire d'Ecologie Alpine, CNRS, Univ. Grenoble Alpes, France

(a) Data gathering and processing

Ocurrence records Environmental variables

Extracting environmental associations

(b) Model building

Environments associated with presences | Environments not associated with presences
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Predictor: Landcover and rivers

Landcover

Category

- 1 Broadleaved woodland
- 2 Coniferous woodland

B 3 Arable
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Predictor: Landcover and rivers Water vole response to rivers
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LANDSCAPE ECOLOGY IN REVIEW

Estimating landscape resistance to movement: a review

Katherine A. Zeller - Kevin McGarigal -
Andrew R. Whiteley
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Using circuit theory to model connectivity in ecology, evolution and conservation

(2,188 citations; 20,000+ downloads)

julia

Circuitscape

Circuit theory

Random walk
of animal
dispersing
through
resistance
surface
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A_nd so the water voles could find each other at last...
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Vulnerable butterflies, birds, mammals & a reptile

Marsh tit Twite Willow tit

-

Leisler’s bat Otter Water vole

Photos with thanks: British Trust for Ornithology, Butterfly

Conservation, The Mammal Society, The People’s Trust for
Endangered Species




Winner — Chalk carpet moth

CHALK.CARPET CURRENT SDM 2090 SDM

\j\\‘(
vy .._‘_(A
(& n
Qg (‘:‘:
D
&= TR
XN & )
’\.‘; 3 0%
& >
(1 X ¥ J
SO -
NP
L 3
;/,‘f T -

2050 CONNECTIVITY

A 50

) S

— 50 A
Y 5 N

A

~ & 3
P e R el 5 / e
¢ g - 10 " FE { ; 10 C gt S
J N J I g J e
/,(' = ik d J*/ ‘{v S /‘I ;\ N
P b , e 0 -

{ . 40 { P - 40 A~
! B \ A N\ "\
W™ S 753 W >
3 3 &" g <
¢ - G b g Ay
& f": 30 & AR 30 & .IO\\'\
Y 3 \ 1\ \
T8 D LR ) 3 /-
BTN e R I's LA,
b E- ] 4 > ) ~
7 ] 20 qJ 20 s i
{ § { { §
3 <4 % 3
¥ :: )% s "’\ 1\’ -a

100

80

- 60

- 40

+ 50

- 40

10

Loser — Dipper

2090 SDM

e
L )
T ——

Pl

100

80

60

40



Increasingly permeable landscape connectivity

CURRENT 2050

Standardised connectivity value
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Application of landscape connectivity design

Supporting favourable conservation status

Provide links between isolated areas

Movement pathways, when routes blocked by

building

Help climate-change range shifting butterflies

Protect riverine pinch points for otter, water

vole, dipper
Validating and mitigate roadkill locations

Relocate water vole or hazel dormouse

Create brushy habitat for willow and marsh tit

Rescue adder “island populations”
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ABSTRACT

There is strong evidence that climate change causes species range shifts and declines. Protected areas and suitable habitats are
important for maintaining biodiversity. Species range changes depend on landscape connectivity between areas, facilitating
movement and colonisation. Conservationists should identify landscape connectivity, as climate change causes species to move
at different points in time. We quantified national connectivity for England for a sample of nationally important taxa associated
with limestone and upland habitats, reflecting the White Peak as example focal region. We generated England-wide species
distribution models for 15 species for three climate change time scenarios (Shared Socioeconomic Pathway 245): current, 2050
and 2090. We inverted these models, applying circuit theory analysis, to create connectivity maps. We applied z-score stand-
ardisation to compare differences between scenarios. We considered the top decile of connectivity occurring across the time
periods as the ‘landscape connectivity network’. We compared this with the National Character Area framework of land parcels,
the Site of Special Scientific Interest (SSSI) map, and quantified landcover in the network. The landscape connectivity network
showed future species requirements becoming more diffuse, i.e., the landscape becoming more permeable. High connectivity
value land lay in South West or South East England, and the central Pennines; implying range shifts to diverging latitudes. The
network measured 1,029,000 ha, with 13% inside SS5Is. In the White Peak focal example, there were 7600 ha, with 38% inside




Connectivity models ... helping animals find each other ... everywhere

Collaborators —
please reaCh OUt to me carlos.bedson@naturalengland.org.uk

carlosbedson@outlook.com X: @carlosbedson
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