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Biodiversity loss (a UK view) — extinctions

] &

« Lady’s slipper orchid
(Cypripedium calceolus)

« Critically endangered in the UK
- 3 sites in the UK

« Interrupted broame (Bromus
Interruptus)

« Extinct in the wild in the UK




Habitat loss - UK Calcareous gzzsl;zd
07¢

Semi-natural grassland Dorset 1940 -
Lost/Extant

England & Wales
>95% lost 1930 - 1980
(Fuller 1987)

108 HECTARES




Habitat loss — Chilean temperate forests

Agricultural lamd N a_tlve fO reSt

Shrubland

&Th.mflf; .ii'j'n-'h'i'md 1975 120 y OOO h a.

Exctospecies placsstion 2000: 39,000 ha

Fig. 2 - Temporal and spatial variation of the major land cover types in Rio Maule-Cobquecura for the years: (a) 1975, (b) 1990,
and (c) 2000.

Echeverria et al 2006




Doom & gloom — what can ecologists do?
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Habitat restoration - examples

(a)PIanting trees - Digging out river meanders




Restoration Ecology — a difficult history

- Generally seen as an engineering problem

as a poor theoretical basis
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Restoration Ecology — comedy or tragedy?

A happy ending?

Or ‘signifying| nothing’?




1) Experiments to test restoration methods
Seed limitation | ~-|INk t0O concepts about

W assembly rules
— 3

j Seed bank/ W ' Interactions
5 dispersal ; '
Seed addition ‘

1. Dispersal/presence of seed of target sp.

2. Establishment of target sp.

3. Regeneration of target sp.

Nutrients/pH Herbivsies

Hydrology - Hemiparasites

Soil microbes Management

. intervention
Mycorrhizae

Resource competition / gap limitation




1'-._ Pywell et al (2002). J. Appl. Ecol




Over-riding factor = seed limitation

80 Natural regeneration
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Pywell etial '(2002)."31?' App"l. Ecol




Diversifying species-poor grassland

Heav _

Hypothesised important factors
Disturbance intensity
Seed limitation
Management — grazing, hay-making
Soll nutrients
Invert herbivory

Pywellletial (2007)J»Appl. Ecol




Diversifying species-poor grassland |
W
Heavy grazmg ;

Main factor = disturbance
Intensity

19 species added

10-13 established in de-turfed
3-4 In others

Difficult to diversify
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New approaches — Keystone species
Yellow rattle

:

A hemi-parasite

i Typical of species-rich grasslands
4 bdo Decreases grassland productivity
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Pywell et:al (2005). J. Appl. Ecol




Rhinanthus increases sown species’ establishment

=~y

Sown species per plot 2002

=
o
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ANCOVA % = 0.63***

40 60
% frequency of Rhinanthus m-2 2001

80

Frequency

Achillea millefolium
Centaurea nigra
Hypochoeris radicata
Leontodon autumnalis
Leontodon hispidus
Leucanthemum vulgare
Lotus corniculatus
Plantago lanceolata
Prunella vulgaris

Trifolium dubium

Correlation
Rhinanthus

0.59**
0.59**
0.20nsd
0.48*
0.37nsd
0.52*
0.15nsd
0.83***
0.49*
0.56**
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2) Can restoration perfectly recreate communities?

- = Age 1-5 years - Survey of 80 sites In

= Age 6-10 years

= Age 11-20 years southern England
= = Age 21-60 years
E - Combined target sites

- Restored grasslands
come to resemble
ancient grassiands, but
not completely.

Fagan etial. (2008)J. Appl. Ecol



Global meta-analysis of success in restoration
projects

89 restoratlons aCross the world = troplcaI/temperate aquatlc/terrestrlal
R .._”‘! o L

Rey Benayas et al. (2009) Science




Restorations are only partly successful

A Biodiversity responses

3.5
3 Restored vs
ok Degraded
2
1.5
]
0.5

k)
g
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=

0

0514 N=61 N =117 Restored vs Target

N=72
-1
Temperate aquatic Tropical agquatic Temperate Tropical terrestrial
terrestrial

Restored systems have lower; biediversity than target (86%)
- but have 44% more biediversity than degraded systems

But, differences among bieomes

Rey Benayas et al. (2009) Science




What limits restoration success?
Analyse characteristics of poor and well performing species in

Poor performers

grassland restorations

e Specialist, stress-tolerating, rare
species with; smaller geographic

range

Good perfermers

= Generalist, competitive, good-
dispersing species of fertile

habitats

THE ELECTRONIG
COMPARATIVE -
PLANT ECOLOGY ~ ™*

Ellenberg’s indicator values
by, for British plants

iapjag aguay pue soqyeg usp ‘v

T : Q\
= ey

British Plant |
Communities

I HEINZ ELLENBERG

wmmm———— VEGETATION

ECOLOGY
OF CENTRAL
EUROPE

Grasslands Fourth edition

and montane
communities

Fagan etal. (2008)J. Appl. Ecal, Pywell et al|(2003). J. Appl: ECol




New work — Improving success
New methods to establish “difficult” plants

N

L]

S Stachys officinalis
Campanula glomerata




3) Informing policy about restoration &
conservation — agri-environment schemes
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Higher Level Stewardship et

Environmental Stewardship Handbook si s. Potential for this option wi oil type, pH and soil nutrient atus {particularly
Third Edition - February 2010 theam l..!ntr of av alila ZI-': phospharus). This nwill normally be targeted at sites close to existing
rich grassland.

Creation of a species-rich grassland will include establishing the sward by natural regeneration or
using a seed source or mixture recommended by your Natural England adviser. The sward will need to
be cutorgrazed in the fi ar to encourage the grasses to tiller and to control annual weeds. O
established, managementwill be the same as for HEE.

2,373 ha under HK8' in England 2009

www.naturalengland.org.uk




Farmer engagement & AES
Linking ecology & social science

 Mostly limited engagement with AES
objectives

Or understanding of reasoning behind

prescriptions
Unintentional breaches & corner-cutting
_inked to poor outcomes of AES

Problem of scheme based mostly on
monetary Incentives?




The FARMCAT project @Gy

agri-environment

Enhancing the success of agri-environment schemes &h}xzﬁ

Application of
Trainin AES options Landscape context
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Farmer
attitude to &
penefits
from AES

| Biodiversity:
enhancement




Farmer motivations & training

Overall, how useful did you find the infermation presented today?
— 68% (17 farmers) — Very useful (32% useful)

Is the training likely te influence the way you think about
envirenmental land management in general?

— 93% (26 farmers) - Yes

IS the training likely to mfluence the way you manage your ELS |land?
— 90% (25 farmers) - Yes

Would yeu recemmend this training| event te a farming| friend?
— 100% Yes




4) Linking restoration with wider societal needs
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Higher N content

1oNn

W Low diversity
B High diversity
Bullock et al (2001) Ecol! Lett., (2007). J. Appl. ECol!
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Linking biodiversity & agricultural production

Culmulative income differences
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Restoration and ecosystem services
The ecosystem service concept
ECOSYSTEM SERVICES

Provisioning

FOOD

FRESH WATER
WOOD AND FIBER
FUEL

Regulating

Supporting

NUTRIENT CYCLING
SOIL FORMATION
PRIMARY PRODUCTION

CLIMATE REGULATION
FLOOD REGULATION

DISEASE REGULATION
WATER PURIFICATION

Cultural

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL

Eram Millennium
Ecasystem Assessment




Restoration and ecosystem services
The ecosystem service concept

Biophysical
structure or
process
(e.g. woodland
habitat or net

) Function
pnma:.qff (e.g. slow
productivity ) passage of
water, or
biomass)

Service
(e.g. flood e
protection, or |- Benefit (Value)
harvestable (e.g. willingness to
products) E pay for woodland
: protection or for
more woodland, or
harvestable
products)

Haines-Young & Patvin




Leading to valuation of ecosystem services

Values of seven Ecosystem Services in Wetlands
in US3$ per ha per year

M Mitigation of extrame events

B Waste reatment

B Provision of food

M Climate regulation

B Provizion of raw material

B Provision of recraation

B Water regulation and provision

Source; BErmarfon and Kekulandals 2003

From TEEB




Figure 1.4. BrooiversiTy; EcosysTeMm Punmcrionime, aMp EcosysTem Services (C11 Fig 11.1)

Bindiversity is both 8 resporse ariable affected by global change drivers and a factor medifying ecosysbem processes and services
and human wel-being. Solid amows indicate the links that are the focus of Chapter G11.

Outstanding guestions

Global changes —=F------ Human well-being
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Ecosystem services
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Global meta-analysis of ecosystem services in
restoration projects

89 restoratlons aCross the world = troplcaI/temperate aquatlc/terrestrlal
R .._”‘! o L

Rey Benayas et al. (2009) Science




Relating function measures to services
(Biodiversity = all trophic levels)

Provisioning
Services

Regulating
Services

Supporting
Services

Commercial crab
production

Thermal buffer
capacity

Soll compaction

Fish biomass

Runoff
coefficient

Total C

Density of
commercial trees

Water guality

Salinity

Eel abundance

Total Pb

Soll respiration

Preference by
livestock

Sedimentation

Denitrification
potential




Restorations are (partly) successful

A Restored vs Degraded
0.5

0.4 - Degraded systems have ~55%
> : biodiversity & services of

0.2

0.1 pristine systems

0
-0.1

02 . - Biodiversity increased by

-0.3

0.4 restoration (144%)

-0.5

Median response ratio

Biodiversity Provisioning Supporting Regulating

B Restored vs Reference - SGfVlceS |ncreased by

iy restoration (125%)
0.3 :
0.2

0.1 - BUL pristine systems are

0

0.1 petter, than restored (=80%)
0.2 =194
-0.3

-0.4
0.5 N=46

Median response ratio

Biodiversity Provisioning Supporting Reqgulating

Rey Benayas et al. (2009) Science




Increasing biodiversity correlated with
Increasing services

RsB =R§S5t§£fiivf 5Doe,g|3rig?0do1 - Important
evidence for
liInk between
biodiversity &
Services

- Restoration
can enhance

O Regulating bOth

® Supporting simultaneously

X Provisioning

W
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3 4
Response ratio for Biodiversity

Rey Benayas et al. (2009) Science



New policy:
Restoration to enhance biodiversity & ecosystem services

BD1466: Wide scale Jspl-ancement of Biodiversity

Current de5|gn [ ] orass
Sowm treatments

D Grass + legume

D Grass + legume + forb NeW experlment
[ nor sown Effects of added plants

2. Cut vs grazing sub-treatment O n K

CIE— e Production: amount &
guality

= Butterflies, bumblebees
| e - Birds

4. Plough vs. min. cultivation

sub-sub-sub-treatment - NUtrlent IeaChIng
Not .shown on diagram - SOII Structure
= Carbon dynamics

1. Sowing main treatments

3. Typical vs. rest sub-sub-
treatment

© 2007 Europa Technalogles
© 2007 Infoterra Lid'& Bluesky




Using Ecosystem Services to calculate value
of restorations

Table 3: Estimates of costs and benefits of restoration projects in different biomes

Biome/Ecosystem Typical cost Estimated an- Net present Internal rate Benefit/cost
of restoration nual benefits value of of return ratio

(high scenario) from restoration benefits over
(avg. scenario) 40 years

Coral reefs

Coastal

Mangrowes

Inland wetlands 33,
Lakes/rivers
Tropical forests
Other forests 2,3
Woodland/shrubland

Grasslands

-
KN

Note: Costs are based on an analysis of approprnate case studies; benefits have been calcuiated using a benefit ransfer
approach. The time honzon for the benefit calculation are 40 years {consistent with our scenario analysis horizon to
2050); Discount rate = 1%, and discount rate sensitivity by flexing to 4%, consistent with TEEB 2008). All estimates are
based on ongaoing analyses for TEEB (see chapter 7 TEEB DX forthcomingl. As the TEEB data base and value-analysis
are still under development, this table is for iffustrative purposes only

TEEB preliminary data (not mine!)




Ecological restoration A happy ending?

« Restoration methods are improving & have a
scientific basis

« Restoration Is supported by policy (AES,
UKBAP, REDD)

« Restoration can be used to enhance
biodiversity & ecosystem sernvices

« |S It cost effective...?

« Maintenance of existing habitat remains the
est policy




