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Urban ecological restoration:
the new frontier?

Bruce D. Clarkson
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City footprints

London 125 X its land area
Tokyo 3 X area of Japan

average world citizen eco-footprint of 2.7 ha while there are
only 2.1 ha of bio-productive land and water per capita on
earth

“Earth provides enough to satisfy everyman’s need but not
everyman’s greed”

https://www.gdrc.org/; http://data.footprintnetwork.org/
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Cltles are viewed not as a problem but the solution to
saving biodiversity
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Adapted from: https://www.ius.edu/field-station/what-is-urban-ecology.php C. Kirby



NZ urban centres

87% urban dwellers




NZ’s 20 urban centres

87% urban dwellers: 4.6M people
Mean urban centre: 118,764 people
Mean urban area: 114,188 ha
Mean area urban core: 4,809 ha

Native vegetation cover: <1 — 8.9%

[Clarkson, Wehi & Brabyn 2007: Urban Ecosystems]



Dunedin: C 7 New Plymouth: D

= o _,“‘e*rlurban interactmns and
e management implications

Curve B: 7 cities

Curve C: 5 cities

Curve D: 1 city

Curve A: 7 cities
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indigenous cover (%)

Auckland urban centres

35 1 Central Auckland (TYPE A)

South Auckland (TYPE B)
30 1 ——West Auckland (TYPE C)
—e—North Auckland (TYPE C)
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m_Species area curves and fragmentation (Hanski 2000-2015)

m Forest cover & pest control study: restoration should be a priority
in landscapes where cover is near or below 5-10%. “Further forest
clearance in these low cover landscapes is likely to have large
impacts on native bird communities, while even small increases in
forest cover may produce large benefits” (Ruffell & Didham 2017:

New Zealand Journal of Ecology)
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Habitat fragmentation and
species richness

Maximal fragmentation w = 1 Maximal fragmentation w = 2
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[Hanski 2015: Journal of Biogeography]



Hamilton context E—

city < 2.0% indigenous vegetation
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Native dominated remnants (67 key sites):
‘mean = 1.1 ha
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- Movmg beyond revegetatldn |
/ habltats $;
‘= Full assemblages and spemes occupancy

+ = Target ecosyste
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Natural succession as
a framework for
reconstruction

abccoolimages.com
fa— - =L

pioneer vegetation
' TIME

“The ultimate challenge for
ecologists is to reconstruct

ecosystems”
(AD Bradshaw; 1983)

climax vegetation
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Linking natural succession and recovery to
restoration & reconstruction
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= Using a successional framework

= Understanding the different constraints'and opportunities
s Understanding the environmental drivers

C. Kirby
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Low lying floodplain

Occasional flooding
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Includes swamp maire
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& 20 years

Onukutara



Seeley Gully: restored 40+ years?

Y Xtra Mail Inbox % / B Bruce Clarkson

Yahoo! New Zealanc

B Gillian Deane Wonderful specim

Send in Messenger




Kauri/Kanuka (ridge crest) § |

Tawa/Rimu (hillslope)

Kahikatea-Pukatea (semi-swamp)

Harakeke (lake margin/swamp)

Lake/aquatic habitat

Recommended covenant area

Waiwhakareke
Natural Heritage
Park:

First tree
planted in 2004!
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Learning from restoration planting and
informing management

[Some results from our Waikato Urban Ecology team projects]

Species filters and traits

Species richness & regeneration

Cover, richness and enrichment planting
Seed banks and seed rain

Seed predation

Environmental drivers of native regeneration

Reinstating a late successional tree (tawa) and specialised
shrub epiphytes



= The city’s native species complement is only
a subset of what should be present

= Plant traits influence which species remain
(HED: total vascular spp = 343, HC: total

spp = 199)

Species filters and traits

[Overdyck 2014: PhD thesis]
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Species filters and traits

= Native species used in restoration planting are only a subset of what could/should
be used in a systematic approach
m Planted urban canopy species 46% that of rural forests
m Planted urban understorey species 26% that of rural forests

40 Canopy Species Understorey Species
25
35
2 * \ x
'rE! 30 8 20
Q
< 25 g
o H 15
B 20 i
Q oy
= o
: 15 0, 10
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2 10 >
= 2 s
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0 0
Planted Urban Rural Planted Urban Rural

[adapted from Overdyck & Clarkson 2012: New Zealand Journal of Ecology]



Species richness in 3 age classes

= Native plant richness
increases with time
after restoration

[MacKay, Wehi & Clarkson 2011: Urban Habitats]



Canopy cover reduces weeds
and initiates regeneration

R*=0.61, P < 0.0001 R?=0.57, P < 0.0001

Native tree seedling density
(trees per square meter)
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[Laughlin & Clarkson: submitted]

Photo credits left: C. Kirby, right: R. Nepia



Species composition

Pztl;ésgorum, :
.leé{onwood

Urban vegetation
Rural vegetation
Urban seed rain

Rural seed rain
Urban seed bank
Rural seed bank

Salvt grga&lﬂlow " Betula, silver -

AA

Percent

native spp. H

[Overdyck & Clarkson 2012: New Zealand Journal of Ecology]



Predation and broadcast
seeding trial

= Significant loss of large seeds
and fruits to predation (58%)
compared to caging (4%)

= Removal of fruit flesh and clay
ball application resulted in
only 35% loss to predation

[Overdyck, Clarkson, Laughlin & Gemmill 2013:

100 -+

(9)) o
o (@
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Uncaged vs. Caged

Weeks in field

Restoration Ecology|

with predators

o-E. dentatus
with predators

-a-L. calicaris
with predators

-o-B. tawa
no predators

=-E. dentatus
no predators

A-L._ calicaris
no predators




Environmental drivers of native plant

Humidity Fluctuation

R™=0.48, P=0.0479

regeneration

Fluctuating environmental
conditions stabilise with canopy
closure at ~20 years, increased
plant regeneration follows

Soil Temp.
Fluctuation
R2=.58

Canopy Humidity

Basal Area

Age -> R2= 81 Openness Fluctuation
.90 a

-.88 Rr=77 -73\| Re=53
i

1.71

[Wallace, Laughlin & Clarkson 2017: Ecological Applications,
threshold analysis: appendix S3]
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"= Survival and growth
2 increase with canopy age
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Reintroducing specialised shrub epiphytes
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Pre-Halo breeding success <30%
Bait stations in 75 metre grids during breeding season: Sep —Jan

Populations controlled for 3 years then rested for 2 years

Ohaupo Cambridge /

Pirongia )
[ 7
f\ Te Awamutd

Kawhia

A Otorohanga

Legend

Waikato

Il pest control at tui breeding site REGIONAL COUNGIL




T uil t1pp1ng point
N e Tui sightings

December 2010 - July 201

Mamiton
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Mike Locke A
Reported sightings:

2007: 11 o
2008: 28 First nest 2007!

Sightings peaked in 2009 when the birds were a real novelty, now they
2009: 490 are becoming the norm and reports of sightings have dropped off.
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Different solutions for
Different cities

Hamilton City:

Restore the gullies and link them to the river,
the lakes and forest remnants

Potential 810 of 9427 hectares; 8.6%

Restore 10 hectares

Reconstruct 190 hectares
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e

Multiple benetfits:

not just biodiversity!
e L
Filtering air and water

Cooling heat islands

Co-use corridors

Social cohesion

Carbon sequestration to counteract greenhouse
gases

Health and recreation benefits

C. Kirby

[adapted from: http://www.conservationmagazine.org/2014/02/7-benefits-bringing-nature-back-cities /]
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“Reconnecting
children with nature
and providing a
well-informed public
could be the most
important
applications of
urban ecology”

McKinney 2002;
Louv 2005
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But are we doing enough?

Imagine your city
in 2050!

Your city could

be a Sustainable
& Biophilic City!




Cities will determine the fate of the remaining biodiversity
of our regions, our nation, and the planet.

“There will be no sustainable world without sustainable cities!”

-Herbert Girardet




