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The world transtormed

Potential Natural Vegetation

After. Ramankutty, N. and J. A. Foley. 1999. Estimating historical changes in global land cover:
Croplands from 1700 to 1992. Global Biogeochemical Cycles 13:997-1027.
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Mixed Woodland Deserts & Barren
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Rewilding and Ecosystem Services

This POSTnote explores the consequences of
increasing the role of natural processes within
landscapes. Evidence from the UK and abroad
suggests that rewilding can benefit both wildlife

and local people, but animal reintroductions
could adversely affect some land-users.

What is Rewilding?

There is no single definition of rewilding, but it generally

refers to reinstating natural processes that would have

occurred in the absence of human activity.'? These include
i ion, where develop into

wetlands or forests, and ecological disturbances caused by
disease, flooding, fire and wild herbivores (plant eaters).
Initislly, natural processes may be restored through human
interventions such as tree planting, drainage blocking and
reintroducing “keysione species™ like beavers. In the long
tarm, self-regulating natural processes may reduce the nead|

Overview

B Rewilding aims to restore natural processes
that are self-regulating, reducing the need
for human management of land.

B Few rewilding projects are underway, and
there is limited evidence on their impacts.

B Rewilding may provide ecosystem services
such as flood prevention, carbon storage
and recreation. It often has low input cosls,
but can still benefit biodiversity.

B Some valued and protected priority habitats
such as chalk grassland currently depend
on agricultural practices like grazing.
Rewilding may not result in such habitats.

B No government policy refers explicitly to
rewilding, but it has the potential to
complement existing approaches to mest
commitments on habitat restoration.

Rewllding and Current Conservation Practice

UK landscapes have been managed to produce food and
wood for millennia, and 70% of land is curmently farmed.®
€3bn per year is spent on environmental management of
farmland across the EL."0" This includes maintaining
wildlife habitats on farmland such as heathland and chalk
grassland, which involves traditional agricultural practicas
such as fire and grazing.**'* Rewilding involves ecological

(the repair of ), and
differs from mainstream conservation in two main ways:
8 Existing policies promote the conservation of specific

for human ing can have unpred
outcomes, but it may also represent a cost-effective way to
provide ecosystem services (benefits provided by natural
processes ) such as flood prevention.® Rewilding might help
to reduce or offset negative impacts of intensive agriculture
including: soil degradation [FOSTnote 502]: greenhouse-
gas emissions [POSTnotes 453 & 486]; water pollufion
POSTnote 478]; insect pollinator declines [POSTnote 442]

and & reduction in biodiversity (the variety of living things).”

This briefing outfines approaches to rewilding land across
Europe, as well as the potential benefits and risks involved.
Rewilding has not been referred to by the UK government,
s0 it is put into the context of relevant policy on agriculture
and hiodiversity. Whila some advocate rewilding of the seas
using no-fishing zones,? this is not discussed here.

species and habitats. Rewilding focuses on
restoring natural processes and dynamics, and the
groups of species that emerge from this.'s

® Existing practices use active management to increase
biodiversity in nature reserves. This may involve low-
intensity livestock grazing, but rewilding generally has a
long term goal of reduced management by humans_1&

Conflicting Views on Rewilding

Interest in rewilding has increased rapidly in recent years.™®
Some see rewilding as a posilive vision for restoring
ecosystems,'” but others feel that it is poorly defined and
may result in people being excluded from natural spaces.™
Rewilding is generally seen as an open-ended approach,
but there has been a considerable amount of debate about
the type of ecosystem that it should aim to restore (Box 1).

The Parfiamentary Office of Science and Technolagy, London SW1A 1AA T 0207218 2040 E posti@ipariamentul winw.parliament uk post

What is Rewilding?

There is no single definition of rewilding, but it generally
refers to reinstating natural processes that would have
occurred in the absence of human activity.!? These include
vegetation succession, where grasslands develop into
wetlands or forests, and ecological disturbances caused by
disease, flooding, fire and wild herbivores (plant eaters).
Initially, natural processes may be restored through human
interventions such as tree planting, drainage blocking and
reintroducing “keystone species™* like beavers. In the long
term, self-requlating natural processes may reduce the need
for human management. Rewilding can have unpredictable
outcomes, but it may also represent a cost-effective way to
provide ecosystem services (benefits provided by natural
processes)® such as flood prevention.® Rewilding might help
to reduce or offset negative impacts of intensive agriculture
including: soil degradation [POSTnote 502]; greenhouse-
gas emissions [POSTnotes 453 & 486]; water pollution
[POSTnote 478]; insect pollinator declines [POSTnote 442]

and a reduction in biodiversity (the variety of living things).”
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Pleistocene Passive Active

Heviliaing rewilding rewilding rewilding

T ""-"""‘"W""‘ﬂ:'w" Rl

“restoring big wilderness “aims to restore some of “passive management of “seeks to restore missing or
based on the regulatory the evolutionary and ecological succession with dysfunctional ecological
roles of large predators” ecological potential that the goal of restoring natural  processes and ecosystem
(Cores, Corridors and was lost 13,000 years ago” ecosystem processes and function via a process of
Carnivores) (introducing relatives or reducing human control of species reintroduction”
functional equivalents of landscapes”
extinct taxa)
“non-intervention” “managed rewilding”
1998 2005 2011 2014
Soule and Noss Donlan et al. Gillson et al. Seddon et al.

Nogués-Bravo, D., Simberloff, D., Rahbek, C., & Sanders, N. J. (2016). Rewilding is the new Pandora’s box in conservation. Current Biology, 26(3), R87-R91.
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The Pyramid of Numbers

21. “ One hill cannot shelter two tigers.” In other and
less interesting words, many carnivorous animals, especially
at or near the end of a food-chain, have some system of terri-
tories, whereby it is arranged that each individual, or pair, or
family, has an area of country sufficiently large to supply its
food requirements. Hawks divide up the country in this way,

NEW YORK
HE MACMILLAN COMPANY
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meant thegreater abundaneef animals at the -
base ©fffeadchains and the comparativecargity

of animals at theend of su¢h-ghairts %
A TRORPHIEYRXRAMID ’) APEX GONSUMELS
- afood chainorganised byrophic levels s @®

- the base of the food chain becomes
overgrazetand degradiedin the absence |
of predators g

N
, g herbivores
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GGk rid Hypazhisls”R Predator-Free Forest Fragments

19@ John Terborgh,’* Lawrence Lopez,? Percy Nufez V.,>
Madhu Rao,*® Ghazala Shahabuddin,® Gabriela Orihuela,”

Mailen Riveros,® Rafael Ascanio,” Greg H. Adler,"”

Thomas D. Lambert,"® Luis Balbas™?
COMMUNITY STRUCTURE, POPULATION CONTROL, SCIENCE VOL 294 30 NOVEMBER 2001

AND COMPETITION

Vol. XCIV, No. 879 The American Naturalist November-December, 1960

NELSON G. HAIRSTON, FREDERICK E. SMITH,
AND LAWRENCE B. SLOBODKIN

Department of Zoology, The University of Michigan, Ann Arbor, Michigan

- PHOTOQSYNTFHESISREEMOOrld
- uncontrolled herbivore pressure

= BROWANvorld
Would normallto the

point of depletion of the vegetation, as

Predatorlimited herbivore
carrying capacity

- evidence of AROPHIC

| CASCADE

FoodHimited herbivore
carrying capacity

they do in the-absence of their normal> - the ECOLQGICAL
@nd parasites. MELTRDOWN

Almost no plants left where herbivores overpopulated

Vegetation dynamics of predator-free land-bridge islands :
: g LagoGuri Venezuela, flooded by hydro

JOHN TERBORGH.KENNETH FEELEY*. MILES SILMAN+ PERCY

NUNEZ#and BRADLEY BALUKJIAN® Jowrnalof electric dam, creatingredator free iislantds
Ecology 2006

04,253 263 - predatorspresemnt (top)

'@'““' e "'“'f“?i’>| - jaguar, cougar, and harpy eagkssent

hydroglecteie g - ¢ State of Bolivar, Venezuela. b
Our results nlhrm the green \mrld hypothesis ap expose the operation ol a strong ( OttOI I l)

top-down It

civaimpacted nearly every plant species present.
implying that community st |b|lu\ is maintained through the action of predators



What is aTFROPHIC\CASCADE?

A tiophic casecadeccurs when the animals at
the top of the food chain the apex predators
modify the numbers not just of their prey, but
also of species with which they hame direct
connegction Their impactgascadeidownithe
food chaiin

( B

Deeravoidthe dens in twowelf packterritories

Wolves drivewwaoedland in: aslandseape offeal



LaRrimavera: Biosphere-ReservesMexico

TIER 8SuperpredatorsPuma at the summit of LRrimvera along with coyote
lynx andjagarundi

TIER 7Predators(red-tailed hawk, shargshinned hawk kestrel, fox,
long-tailed weasel, Rintpiled cat, opossum, vampire bat) and
scavengersraven, vultures, rock squirrel and some mammals)

TIER 6Herbivoeres(white-tailed deer, peccaries, armadillo) and

predators of small-animalgsnakes, skunks, rirgiled coati,
racoon, true owls, barn owl, great horned owl)

TIER SReptilesandhbirds! devouringinsedtsorthern flicker,
Strickland's, ladderbacked, goldenfronted-, Gila
woodpecker) insectivorous bat (vesper bat)

TIER 4Cannivoroudnsects:andssmalb birdspmammals
(Mexican jay, Blaethroated magpie, ground squirrel,

long-tailed shrew,amphibians

TIER 3Primary consumersoutterflies & pollinators,
leaf-eating insects (acorn woodpecker, lotangued bat,
fruit bat, cottontail rabbltgray squirrel, gopher, vole)

TIER 1Bactefia./Microorganisms,fungirand
mycorrhizae
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BWLCH COROGantbfian\Wildweed-habitat restoration

Many upland areas aleANDSCAPE: A RARsre
entire landscapes are shifted into, and theapped in a
highly degraded:structurah and functionalk state
resulting fromanthropogenicdistuthanees

Woodland TFrustown 140ha of moorlandeminated by
purple moor grass

- held on a 125/ear lease by the Wales Wild Land Foundation
- Cambrian Wildwood project intends testore the mativerforest
and other natural habitats

- reintroduce somamissingmativesspeeies

- not been grazedor over six years

A Lx:‘v X
.

& A

‘‘‘‘‘

Hy’-v\ud\l?'u' PENCARREG-GOPA
55 A MOEL HYRDDOD,




SOUTFHHOUSEMEOétological restorationsundetisimilatibigphysical condition

INGLEBOROUGH NNR
THE REWILDING OF SOUTH HOUSE MOOR South House Moor
PROJECT BRIEF ;

MAJOR VEGETATION COMMUNITIES AND DESIRED UNGRAZED
ALTERNATIVES

Community NVC Type | Approx Ungrazed NVC
Area (ha) | Type

Hill Top Blanket Bog MI19a 5 MI19

Hill top calcareous CGl0a 10 7 (W9a at lower

grassland altitude)

Heath on scree/steep H18c 10 WI19/W17 grass and moss

slopes . g

Richer acidic grassland | U4b 5 WI1? hummocks drilled with

':lm_:-jt_rr slopels} . = - TS runs and tunnels of

Acidic grasslan 5A F17 + W19/

(drier slopes) small mammais

Modified blanket bog/ | M20/U2b | 65 MI9 + W4

wet acidic grassland ) )

Acidic flushes Mba.c.d 20 W4 + W7, M25 i ' et Y

Marshy grassland M23b 10 Wil : . .

(below flushes) - vegetation height doubled, dramatic comeback of

Total Area | 174ha dwarf shrubs bog asphodel spreading
: - BTO 5y survey showé&d species-of-birdsnany

: Shéﬂpﬁf&ﬂ@c@@@é&d%@Q never seencon:grazedrareascluding willow warbler,
- 10,000 mative:trees andshrubsanted redpoll, black cap
19992002 in copses & along gill sides (~5%) - 6mo survey showed>5 timesmoressmalhmamima)s
- juniper & willow: scrub onscreesslopes matched capture ha86 field velesand 34 commen
- supplemental tree planting 2012 (~ 1%) shrewsin ungrazedarea- one of each ograzed-area
- aim to establisiNVCsshown in table - raptor pelletsfound only onungrazetarea, frequent

sightings oBhort-eared owis

TROPHII CASEADESQbetweengrasses; slugsywormield voles, common:shrew& short-eared owis




CARRIFRANecologicalrrestorationunderisimilasibiophysical conditions

[ -canrppa:

T 3 “ < i o3

BordersiForestTrudiought 665ha == & ©
CarrifranBurn watershed in 2000 - ’ ’
- altitude rangel65-820m

- phasedsheeprremonval

20002004

->500,000rees andsshrubs
planted, based on ESC (50%)

- heathe_f remmagt_u@own h|IIS|de_ below ~ 450m b cervation | otters -

- sucketingof surviving trees andapid growth of suppressed R ]

Uplanddwal‘f mummtmswmmsnal nly rowan) :;chi::i‘:sgt:n:: Assessing Progress in the Restoration

- natural regenerationin several areas '

- leaf litter andwoody debrisbeginning to accumulate eratettrestoration indefor |
c : : c : cce n

- thicker vegetation matover valley brings increase field voles counts ofall bird spetissn the Cartiran

prey for many predatorg TROPHIC/CASGADE woodland over the first ten years

- foxesandbadgersnow common plustters, stoatsandweasels 5

Triska®, Michael . Craig”'?

ann®, Andrea E. Byrom?, C. lohn Savory®,
e D, g,
e L. Beyers' & William L. Harrower'. 1214

ington' ", Ren

- greater than expected/oluntary return ofnearly 50:avian
specieswith more to come, includingestrel, buzzard peregrine
faleon, raven,short-eared long-earedandbarn owls e

1995 2000 2005 2010 2015 2020 2025

The accelerated restoration index for the annual counts of all bird species
. A A . . in the Carrifran woodland over the first ten years (solid line). Accelerated
New native woodland and vegetation succession in the Moffat Hills

arrival produces a convex curve compared to the expected concave curve
Stuart Adair

Habitat ecologist and member of Carrifran Wildwood Project of Borders Forest Trust, Old C.J. SAVORY braken line) for a constant arrival per unit time of the same number of
Town, Peebles, EH45 8]E stadair@tiscali.co.uk 36:2 (2016) species (Savory 2016).



The arnt ofithe:achievahle @Bwlch Conrog

Use ofNBNatlasdata to
build a picture of species
on site & could migrate
in to BwlchCorogduring
habitat restoration -

walk, fly, blown, drop
(from birds)!

6o dk, NRd@s Znd has@SQtaanmdisy R

N ) Vo ¢ @MY
On site:lichens x 3, weevils x 4, moths x 9
buzzard, sparrowhawk, carrion crow, jay, raven
fieldfare, blackbird, meadow pipit, skylark, tree
pipit, siskindunnock wren, great tit, coal tit,
blue tit, whinchatgoldcrest woodpigeon,
chaffinch, chiffchaff, robin, tree pipit, crossbill,
redwing,mistlethrush, song thrush, willow
warbler, grasshopper warbler, cuckoo
Just offsite: moorland grasses, vascular plants
(cranberry, bogshphodel sundew, crowberry,
cotton grass, rowan, willow, heather) ferns and
many liverwort and moss species of the moor
rowan willow heather

NO IMAMMAILSS

Ly

1km radius(SN734957) [NT21¢ atlas@

2km radius(SN734957)

Mammals:common shrew, water vole, field

vole, brown hare, otter, rabbit, mole, red and grey
Al dZANNBf X . NryRGQa ol G2
deer

Birds:carrion crow, raven, grey heron,
sparrowhawk, kestrel, jay, jackdaw, rook, magpie,
woodpecker x2 and tawny owl, as well as many
other insectivores and herbivores

Trees®&sshnubstield maple, alder, willows,
smallleaved lime, beechyychelm, rowan, wild
service tree, holly, yew, eldeguelderrose, gorse,
dog rose, bramble, raspberry

Bryophytes:many mosses and lichens
Moeorland and woedlantvegetation species



Seedingwoeodlandaestoration eBwlch Conreag

Assessment fOLANDSCAPE: TRARS to be made on whether ecological restoration is
limited by the abseneedocally of petentiahimigrating speciesThe project will begin
with planting around,000 mativertreeso provide aseedsauredor future colonisation
of woodland across the site

Cheicecofwoodiand speciandicated atcoarseandfine scale:

NATURALMEGETATIONMARPRING QB FEUROPE (2003)
BwlchCorroglies in the band obak forest(F2- Quercusobur,

Q. petraeg mostly withBetulapubescensllexaquifolium,
Blechnumspican) between the raised bog areas (S8)okl

Goch and-oelfras

T U EC0u0GICAL SITEGLASSIFIGESON

&~ £ Forestryin Great Briain Developed by Forestry Commission, a decision support system that predicts
o woodland communitiesof the National VegetationcClassificatiofNVC) system

based on:

- climate: elevation, windiness and temperature

- soilmoisture

- soil nutrient



Assessinglthe potential trajectoryrahdrprogress of restoratiornBatlch Conreg

Potential OUTCOMES&an be predicted from the community of species and their
Interactions that can be restored, based mitial habitat seedingin uplandLANDSCAPE
TRARdINked toveluntary in-migration of species

- construct a potentialf ROPHIC\RY. RAMiILD
the location

- calculate acapacity ito tharhoupotential
in-migrating species based on théiome

carnivores and omnivore

badger, tawny owl

carnivores/omnivores/

rangesin restoring Ihabitats jay, raven, carrion crow scavengers
- monitor habitat & species return Jackdaw, rook, magpie g
- evaluate lbarriers:topprogress common shrew, mole carnivores of inverts

0 NJ yb&t{maadpeckers, robin, thrushesyunnock insectivores

blue tit, wren, chiffchaff, cuckogoldcrest meadow pipit

omnivores redwing, tree pipit, chaffinch, siskin, skylark, fieldfare

blackbird, whinchat, willow warbler

herbivores fallow deer, water vole, field vole, rabbit, brown hare, squirrels, crossbhill,

woodpigeon, moths, weevils

moorland grasses, field maple, alder, willows, srsled lime, beechwychelm, rowan
wild service tree, holly, yew, eldguelderrose, gorse, dog rose, bramble, raspberry, heather
cranberry, bogashphodel sundew, crowberry, cotton grass

vegetation

What are tthe jpotential TROPHI CASCADESIR-this TROPHIT CYRANKD?I[)?




Chatacteristicsof eewilaing

These characteristics move us past dwelogicallyiilliteratedprocess S R €
approachthat holds rewildingthack.e. Oostvaardersplassen

An ecological-appreacho rewilding based onoutcome:

- restorestrophic occupaneystructureand cascades idegraded ecosystems

- focuses oreommunities @fsspeciesanchtheintnteractiaiather than just species
composition

- switches human involvement from management intervention to beirgcditator of
autogenic rrecovery

- based on arecologicallyrfeasibletrajectorpnd outcome

- trajectory and progressof autogenicrecoverare monitored

- identifiesbarriers to restorationarising througHailure to locally recruit:specief.e.
tree and shrub species) mophic imbalance(herbivore unmatched by its predator)
- restoresnon-human autenemywhere humans are observers of natural processes
and wild nature

- future oriented

- reimaginesthe identities ofhumansin relation withnen-humans

(with thanks toAndrea Gammon



Restoring aavian TIROPHIC QCCURANC¥ tthertPEAK DISTRIC

Alex Lees, lecturer in biodiversity at Manchester Metropolitan University, lives in the
Peak District

- produced this graphic as hasian rewildingrmanifestdor the Peak District

- counters thecommeon misconeeptiorihat rewilding results ira loss @f thiodiversity

- rewildiing results in adifferent diversity ¢ losses andGAINS

_Wh

at we have reaistrict 2018 What Wejwa




Urban
(cities)  Intensive land use

(technogeneous

rural landscapes)

—l—  Agri-landscapes
(intensive agriculture)
_—l—

Semi-natural areas
Cultural wildland

(wilderness estate)

Increasing anthropogenic modification Wilderness
S ———— ﬁ-

CONTINUUM OF HUMAN MODIFICATION

Increasnng ecological integrity/quality
m———

Human-modification/Matrix Rewilding ambition Pristine
(urbanisation) ' wilderness

Degree of naturalness and remoteness  Smaller scale nature Safeguarding
development existing wilderness

Few species Urban ecology Conservation of 3C rewilding
cultural landscapes
and nature

Spontaneous rewilding/natural succession (natura naturans)




Rewilding or nature gardening?

Nfv sZ v ]J( S BGuU ]sZ C
rewilding, applies to everything, it also
u ve v}sZ]MRhony Sinclair, 2017)




