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* Water collects pollutants from surfaces

* Proper treatment is required to prevent
polluting freshwater systems



ustainable
Urban Drainage

Sgstems
« SUDS for short

« Common man-made
structures used to intercept,
store, and treat surface
runoff

* Natural processes of
sedimentation and filtration
by native vegetation used to
clean water




Amphibian
Communities

* 4 native amphibians readily
inhabit SUDS ponds

* 41% of global amphibian
species are threatened with
extinction

* Habitat loss and
fragmentation is a major
threat

« SUDS supplement natural
habitat and act as
steppingstones

Rana temporaria

Lissoftriton helveticus



Methods

82 sites across Scotland.

Amphibian surveys conducted using
visual methods, trapping (minnow
traps), and opportunistic netting.

Inverness

3-minute sweep netting invertebrate T
samples S

Environmental data collected:

Aberdeen
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Dunfermline

* Pond physical characteristics —
area, vegetation structure, shade,
depth

» Water chemistry — conductivity, pH,
nutrient concentrations Falkirk and

. Larbert
» Fish presence
* Heavy metal concentration in =
sediment Livingston
r Glasgow and Bathgate
« Landscape factors (within 1km) — o I N

road length, length and area of
other water features, percentage
cover of CLC database categories
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« Common Frog recorded in
52% of ponds

e Common Toad recorded in
30% of ponds

 Palmate Newt recorded in 50%
of ponds 20%

 Smooth Newt recorded in 23%
of ponds (subset of total)
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GPBoost
Analysis

Gradient Boosting

» Handles non-linear
effects and interactions

« Strong predictive
performance even with
‘messy’ data

Gaussian Processes (GPs)

» Capture spatial,
temporal, or clustered
correlations

* Allow inclusion of random
effects
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Shared impacts

5 key variables common
to most amphibians

« Conductivity mostly
negative

* Road length negative

* Vegetation structure
species specific effects

* Positive effect of more
water in surrounding
landscape

‘ Common Frog
O Common Toad

O Palmate Newt
O Smooth Newt
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Common Toad

* Philopatric —
return annually to
breeding ponds

* Positive effect of
floating
vegetation within
the pond

» Sensitivity to
water chemistry
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Palmate Newt
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Smooth Newt

* Generally, more
effect of landscape
variables over pond
variables

* Positive influence of
blue and green land
cover types

» Positive influence of
floating vegetation
within the pond

0.24

0.22 7
0.30 _—
0.20
0.25 0.20 fJ
0.18
0.18 0.20
0.16
0.15
| B LI | | [ R T (NI B
0.16 (l)l u|1(|)| u||||20|| |13|0| 40| 0 10 20 30 25 50 -z
Pasture Natural Woodland Suburban
Land Cover Land Cover Land Cover
0.18
0.19 MR | |
0 20 40 60 80
Floating
Vegetation (%)
0.18 0.18
P \bles
0.17
LA T O T [Tl | I 0.17 11 PEEE TEERTED | i i e
25 50 75 100 125 10 20 30 40
Linear Water Other Water

Features (m)

Area (m?)



Invertebrate
Communities

» Underpin pond functioning

 Important indicators of pond
health

 Also impacted by urbanization
» Habitat loss and fragmentation
 Pollution
 Increased temperatures

* Preliminary analysis stages




Invertebrates

* PRELIMINARY
ANALYSES

* Negative influence
of high nutrient
content

 Positive effect of
green cover and
floating
vegetation

» Effect of lead and
chromium in
sediment
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Design implications

« Each amphibian species has
specific preferences but some key
features common to all

* Roads are detrimental to all
amphibians

* Manage vegetation for local
amphibian populations

« Aim for good landscape
connectivity

* Ensure proper treatment train and
maintenance



3 — = X E Designing for Water and Wildlife: Exploring Amphibian
! — Presence in Sustainable Urban Drainage Systems
A ; Howdecadesn!luvestmanage"%- PESSRN Kirsty L. MacArthure®
[ ’”":’;‘:I":"n‘g:::;‘a";::::‘::’ PmmobunA.vars',mlanm‘ur\)odd'.on!LtsleyLancasloF,DlVasleI.cuca‘,vDavld i
I . t . I

Kirsty MacArthur

kirsty.macarthur@napier.ac.uk

fJ
3 NatureScot
E R NadarAlba

v : 1495
Scotish Universities Partnership UNIVERSITY OF
for Environmental Research £ ABERDEEN



mailto:kirsty.macarthur@napier.ac.uk

