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Figure 3 - Distribution of dominant GLC-SHARE Land Cover Database.
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Semi-natural grassland in UK
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(ﬁ Figure 6.1 Distribution of UK NEA Semi-natural Grasslands habitat in the UK by a) dominant (>51% area per 1 km cell)
9 type and b) percent cover per 1 km cell. )
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Semi-natural grassland

p)

- huge losses oVer t

Dorset

* 97% of semi-natural
grasslands lost 1930s-2000

* Mostly to arable & intensive
grassland

« Similar numbers elsewhere
In the UK

oo i ““:"
DN
x5 R . :=‘;.:é" A
. SR
: Y
P - g o1 "1:}
. ”(‘u’- - e i QGCD
- ¥ —',; 7 ,‘
[ s 4;; /, - ;.
2000

Centre for
: Ecology & Hydrology )

Hooftman & Bullock 2012. Biol Cons



(Semi-natural) grasslan
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d — a ‘fluid’ habifat:

Agricultural
conversion
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Table 6.12 The final services and goods provided by Semi-natural Grasslands.

Service Group

Final ecosystem service

Goods and benefits

Provisioning

msto{k: forage for cattle, sh@
\

Food (meat, milk), ibre (wool), possibly enhanced quality of
meat and milk

2\

Standing vegetation: biomass crops

Possibly fuel

@. pollination and pest control 5@

Food (crops)

Ccultural )

Enwvironmental settings: valued species and habitats, agricultural
heritage, archaeological heritage, grazing for rare livestock
breeds, ecological knowledge, training areas

Physical and psychological health, social cohesion, recreation
and tourism, UK research base, UK military training

=
Regulating < Climate regulation: sequystration and storage of carbon and Avoidance of climate stress
0 g
Provisioning <Ma ntity: storage of water and rechargims Potable water, water for food production, flood protection
\miﬁcation: reduced pollution and storage of polluta Clean air, clean water, clean soils
Wild species diversiy: wersity, seed for Genetic resources, bioprospecting, recreation and tourism,
Regulating restoration projects ecological knowledge

2\ Centre for
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 Much lower production than improved
grasslands (<30% dry matter)

e Lower digestibility than improved
grasslands (60-80%)

e Higher plant diversity increases
production in the absence of fertilisers

o Little evidence that 2ndary metabolites
In SNG are beneficial (e.g. against
parasites)

* Inconsistent evidence that forage
from SNG produces better meat

» Good evidence that cheese flavour, etc
better from animals on SNG (France)

 Association with traditional breeds

(cultural services)
NERC



 SNG certainly support pollinators &
pest natural enemies

« Some evidence that pollinators ‘spill-
over’ from SNG onto crops

o Little evidence that pest natural
enemies show such spill-over (less
mobile)
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Greenhouse gases & carbon — evi

« According to the Countryside Survey
(15cm depth) SNG soils store high
levels of carbon (acid = 82 t/ha, neutral
62 t/ha)

« compared to arable (43 t/ha)
 and improved (61 t/ha)
« and even woodland (66 t/ha)

CO:

BIOMASS AND NUTRIENT STORAGE

 But data could be better

* GHG probably lower than in improved
— lower stocking rates (methane) &
fertilisation (nitrous oxide)

o Little evidence that plant richness
Increases carbon storage
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e Little data

« Storage of water less than under
woodland or scrub

e But more than under arable or
Improved grass

* Less soil compaction than under
Intensive grazing - decreased flood
risk

e Low intensity management results in
lower pollution — lower fertiliser &
pesticide, but also better ability to
store, e.g, N.

o Little evidence that plant richness
enhances water quality or storage
(although legume content may be

important) NERC



« Many aspects: heritage, recreation,
tourism, education, aesthetics,
religion, etc

« SNG can be linked with many aspects
of cultural services

e But hard to study & quantify

* People differ in their likes & dislikes
based on experience, knowledge,
geography, etc

* Evidence that many people respond
more to landscapes rather than local
biodiversity (‘cultural landscapes’)

Centre for
Ecology & Hydrology N E RC
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Table 6.14 Suggested direct relationships between major ecosystem services of Semi-natural Grassland. + positive,
— negative, O no relationship. Biodiversity (plant species richness) is included to illusirate its important role in many services. In
each case, the relationship is one of cause and effect (hence the focus on a direct relﬂﬁﬂnshcij)]; the cause is the column title and
the affected service is in the row. Unfilled cells indicate that no direct relationship is expected.
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Effect
Cultural services + + + — + +
Rare breeds — 0
Plant wild relatives — +
Pollination — +
Past control — 0
Livestock production quantity 0 — + +
Livestock production quality 0 — +
Greenhouse gas storage, etc. —/0 + +
Water quality — + \ +
Water flow — + \ /
~
Soil structure —
Biodiversity 0 + \ —/ +
\_/
T
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What about floodplain meadows?¥ -

Somerset Levels — positives
and negatives
- with thanks to Mike Acreman

* Peat extraction — 9% of UK
supply

* Local products — Cheddar
cheese

* Recreation — 7,000 visits pato RSPB reserves

* Heritage — wet soils preserve archaeology & paleoecology

» Social cohesion —wetlanders, farming communities

e Flood alleviation — River Parrett floodplain 6.8M m?3

e Climate —less CO, but more methane production from wetter soils

 Disease — historical & future malaria risk

Centre for
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Acreman et al (2011) Hydrol. Sci. Journal



Trade-offs in

Raised water levels
Benefits

-~ + Wetland birds, etc

* Recreation

» Archaeology

» CO, reduction

but
 Reduced flood protection

 Methane production (when water
table <10 cm)

 Reduced grazing quality (10%
less hay, 40% less liveweight gain
on aftermath under Tier 3)

Centre for
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Acreman et al (2011) Hydrol. Sci. Journal



Mapping and Assessment of
Ecosystems and their Services

Indicators for ecosystem assessments
under Action 5 of the EU Biodiversity
Strategy to 2020

‘Zeu Report - Fisal, Fetwuary 2014

UK Mational Ecosystem Assessment

Technical Report

Centre for —
Ecology & Hydrology
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Semi-natural grassiands to deliverm

Semi-natural Grasslands present opportunities for delivering multiple
services while requiring relatively low energy inputs

In contrast to improved grassland, SNG:

 store more carbon and produce less nitrous oxide & methane

« allow greater water infiltration rates and enhanced storage

 produce less pollution

 provide recreation, aesthetic & spiritual resources, etc

* might be manipulated floristically to increase production, carbon storage
« albeit with lower overall animal production

=
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Designing landscapes for multiol

Bassenthwaite Catchment — modelling possible futures, synergies &
trade-offs with the LUCI model

Legend
- Existing wading bird & other wetland habitat

I other identified “priority habitat”
|:| No existing identified habitat or suitability for wading bird habitat

I:l Opportunities to establish additional wading bird habitat

Existing wet grassland, and opportunities to
establish further grassland

“"_)\ Centre for
(©)2J31) Ecology & Hydrology N E RC
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Bassenthwaite Catchment — modellmg synergies & trade- offs W|th the
LUCI model

Legend

- Existing provision in both services

- Provision in one service and no degradation in either
Negligible provision or trade-offs between provision
- Opportunity to improve single provision with no degradation

Opportunity to improve provision in both services

Tradeoffs and synergies between creating
broadleaved habitat and flood alleviation
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Wessex BESS (Wiltshire chalk Iandscape) stakeholder mput on pOSSIb|e

x

BESS Current Scenario Landcover
LCM2007 Broad Habitats
l:l Acid grassland
I:I Arable and horticulture
l:l Broadieaved, mixed and yew woodland
I:I Caleareous grassland
I:I Coniferous woodland
l:l Fen, marsh and swamp
l:l Frashwater
N l:l Heather
[ ] Heather grassiand
I:l Improved grassiand
( [ | inland rock
[ Meutral grassland N
I:l Rough grassland
I:l Suburban A
- Urban

L] 375 75 15 Kiometres
L 1 1 1 1 1 1 1 |

| LCM2007 & NERC (CEH) 2011. All rights reserved.
@ Crown copyright andlor database right 2007.
Licence num ber 100017572. & third party
licensors.
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- 1400km? of downland
comprising grassland,

futures & modelling of impacts, using INVEST

arable, woodland,
rivers & urban
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Wessex BESS (Wiltshire chalk Iandscape) stakeholder mput on pOSS|bIe
futures & modelling of impacts, using INVEST

1)

2)
3)
4)
S)

6)

Agricultural
Intensification/expansion
Urban expansion
Floodplain management
Mineral gas exploitation
Increased land use by
military

Biofuel expansion....

~_)\ Centre for
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INVEST Sediment Rentention:

Trial Comparisons of BESS Landcover Scenarios

Present Increased Arable Scenario
Landcover Landcover
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Bullock et al (2012) Trends in Ecology and Evolution



Scientifically-based
restoration methodologies

Implemented
in

policy

Understanding rates & limitations on restoration
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Higher Level Stewardship

Environmental Stewardship Handbook

Perarth EIBAS - [y BON)

Rey Benayas & Bullock 2012
Ecosystems

Woodcock et al 2012 Biol Cons
Bullock et al 2011 TREE
Fagan et al 2008

Pywell et al 2002



B Restored vs Degraded
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- Restored systems have 25% more services & 44% more biodiversity than degraded

- But pristine systems have 25% more services & 16% more biodiversity than restored
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Meta-analysis by Moreno-Mateos et al 2012
» 621 wetlands across the world
 Conclude recovery is slow

e Hydrology (water storage, flooding, ...)
recovers rapidly

* Biodiversity components = 77% of target,
even after 100 yr

 But animals recover more rapidly than
plants

o Storage & cycling of biogeochemicals
varies (overall 74% after 100 yr) - C & N
take a long time to recover

e Larger wetlands recover more rapidly

 Recovery more rapid in warmer climates

NERC



Groundwater-fed slope weflands

Floodplain modified for agriculture
Reduchon in floodrisk

[Floodwe =tention)

‘Matural’ river channe!

Wooded nver marginal {floodplain) wetlands
Removal of pollutants

(Nuinent ond contaminated ranstormatons)

Marshland with drainage channels

Straightened channel

Channel marginal wetlands

Groundwater up-welling
supporting resdbeds in
estuary margin

Brackish water marsh
[ ]

From UKNEA chapter on freshwaters

Semi-natural grasslands can provide
multiple services

« Along with moderate animal

production

Probably suffered the most losses of
any semi-natural system

Restoration can work, but complete
recovery is along process

Landscape planning should consider
multiple ecosystems and their
Interactions in supporting
biodiversity and services

All this requires research &
synthesis

Rather than assumptions (‘expert
opinion’) about service provisioning,
links to biodiversity & restoration
success



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

