Regional challenges to the UK sheep sector (including
impacts on Greenhouse Gas emissions from sheep

systems)
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> oy Innovations to improve sustainability in-the sheep and goat sector.
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Achieving net zero emissions by
2050 (or before)
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Achieving net zero emissions by
2050 (or before)

K being felt t'oday

Reducing global emissions faster will
hold warming to lower levels.

Every degree matters.

Net Zero
The UKIS contribution to Unchecked emissions growth

stopping global warming woukd lesdtovery s . _ Damegiog clmat mpuctsars

Committee on Climate Change or more by 2100. : of warming.

May 2019
2 The world is moving towards a low-ca world has committed to reduce emissions  Keeping below 1.5°C would limit many

futu educing som ly 1 to keep warming ‘well-below’2°C. This important risks further, helping to protect key
on track for around 3°C of warming by 2100. would help limit the most damaging effects of  ecosystems and reducing impacts on poorer
climate change. people around the world.

UK action to address climate change can have an international impact

hould act as a 1 leader on

DP in 2050, comparat
achieving an

80% reductions In 10
emissions relative in emis

101990 levels in 20 Net Zero
wtionatod 2008 actimated today
greenhouse
gas emissions
by 2050

Using known technologies, the UK can end its contribution to
global warming by reducing emissions to Net Zero by 2050

e

¥ Y iR
& Bow o
ic P
- M g~ G,
Emissi i »
"('f:';;"‘ This transition will require a concerted effort and action by all Ay romaining |

must be offset

[—




Reaching net-zero emissions in the UK
How UK net-zero scenarios can be delivered
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Methane-the evil
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Is it sensible to consider all GHG
together?

“To stabilise global temperatures, emissions of long-
lived gases like CO2 must be reduced to net-zero.
Emissions of short-lived gases like methane must be
stabilised, but need not reach net-zero”.
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Transport was the largest emitting sector
of greenhouse gases in 2017

Waste management4% = Other 2%

Business : : :
17% Residential Agriculture

15% 10%

Transport
27%

Source: Department for Business. Does not add up to 100% due to rounding.  EE[E



Methane makes up large share of agricultural sector emissions
UK greenhouse gas emissions, metric tons of CO2 equivalent

Bl Carbon dioxide (electricity & fuel use) Methane (livestock)
B Nitrous oxide (fertiliser use)
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GHG emissions from UK Sheep
° B sheep-enteric-CH4  Msheep-manure-CH4  m sheep-N20 v
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CH4 emissions from UK Sheep
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Aggregated CH, from sheep (GWP)
(GWP) 19
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Warming effect by UK sheep
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Aggregated CH4 from sheep (GWP*)

(GWP#)
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Aggregated CH4 from sheep
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SCENARIOS Annual Short-term reduction | Medium-term
reduction |in period (2005- reduction in
2030) period (2005-
2050)
No change (2018-) | 0% 0% 0%
Small reduction 0.3% 5% 11%
Medium reduction |0.5% 7% 16%
Ambitious reduction | 1% 13% 29%
Very ambitious 2% 24% 49%

reduction




Warming effect: Pathways with CH,
reduction

0.E+00
LN © O N 1 0 —F S N O
o N N o o o < < < i)
=) ©O O O © © © © o ©03%
N oN N oN N N oN N (@\| N 0
n -2.E-05 cooling -0.5%
= -1%
e
£ -4.E-05
_90
S 2%
-6.E-05
-8.E-05
year
no change since 2018 M change -0.3% i change -0.5%
change -1% [ change -2%
P,
MARTIN 16

Based on Cain et al. (2019)

SCHOOL | [RSwases
e



Warming effect: Pathways with CH,
Increase
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Warming effect: if Pathways were
refered to fosil CO, emissions
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Warming effect: if Pathways were
refered to fosil CO, emissions
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Novel mitigation measures (CH,)

00’2 .

Seaweed
i Ly

3-nitrooxypropanol (NOP)

Antiburp compound could reduce methane emissions
from cows

Duin et al. (2016) Proc Natl Acad Sci
31;113(22):6172-7

How Eating Seaweed Can Help
Cows to Belch Less Methane

Martinez- Haisan Haisan Reynolds Romero
Femandezet etal (2014) etal. (2013) etal (2014) Perez
al. (2013) etal. (2014)
Location of study Spain Alberta Alberta UK Alberta
dairy dairy dairy beef
Animals Sheep COWS COWS COWs cattie
Dietary forage, % DM 60 40 60 52 60
NOP dose, g/d 0.1 25 1.25,25 0525 05,14,28
Method of NOP 2xday pulse mixed into mixed into 2xday pulse  top dressed
supplementation dose diet diet dose onto TMR
% CH; (g/kg DMI)
reduction 25 60 35,51 4,7 4,9, 33
% DMI reduction 0 0 0 0 25,58,50

DMI = dry mafter intake



Innovations-ROA allele (increases prolificacy)

Feed bought

140%
120%
100%
NO3-N leach carcass sold
(tonnes)
NOx-N CO2-e
Modelled with
LY.
- N
NH3-N SIMSSR
BASELINE = ROA gene Del Prado et al. (2019)
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Important to include SOC sequestration

kg CO,eq/kg FPCM

2.6

B SOC ( grasslands)

O Other inputs (
pesticides

B Energy (oil +
electricity)
El Mineral fertilizers

OFeed purchased

HIndirect emissions
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However, these mitigation options should
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CH, uncertainties (other sources)

from the sky

s o = @ Galleries | NASATV | Follow N "
California landfills are belching | o
high levels of climate-warming Earth
methane =73 e
Airborne remote sensing spots the Golden State's biggest emitters of the gas L : S |

NASA-led Study Solves a Methane Puzzle
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recent increase in global atmospheric methane?
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Study: EPA May Be Underestimating Landfill Methane

By Bobby Magill o o o
3148 oy

Published: Segtemoer 215t 2015
Landfills may be emirti previ because the Envi Protection Agency may
bed y imating how being deposited in landfill the U.S,, according to a new
Vale University study.
‘Banana peels, Pt , plasti d other detritus tossed in the garbage usually ends up in a landfill and

its methane as it & Methane up to 35 times as potent as carbon dioxide 2s a driver of
climate change over the span of a century, and landfills are the United States’ third largest source of methane
emissions, according to the EPA. The Obama administration is focusi ing i rtofits

Climate Action Plan.

field over n Calfornia, where
wekaulc racturing, or fracking.

es and oil extraction usi

ENVIRONMENT

Fracking boom tied to methane
spike in Earth’s atmosphere

‘The chemical signature of methane released from fracking is found in the

Shale gas

landfills
iSAG , ,
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CH, uncertainties-sinks

Science of the Total Environment 607-608 (2017) 1163-1172

Contents lists available at ScienceDirect

_Science.
Total Enyvironment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Methane uptake in global forest and grassland soils from 1981 to 2010 @C,.‘,“Ma,k
Lijun Yu @, Yao Huang ®*, Wen Zhang ?, Tingting Li ®, Wenjuan Sun ”

MFCImmoiAnmsphcmMymlemtyo]CMmAmﬂmo]irmBamlm China
Y State Key L ry of I Change, Institute of Botany, University of Chinese Academy of Sciences, Beijing 100093, China

HIGHLIGHTS GRAPHICAL ABSTRACT

« Empirical models were developed to es-
timate CH, uptake by forest and grass-
land soils.

= Global CH4uptake averaged 9.16 Tg/year
and 3.73 Tg/year in forest and grassland
soils during 1981-2010.

= CH, uptake in global forest and grass-
land soils increased slightly over the
thirty years.

Aprox 4 Tg CH, yrt up_)take in grassland soils durlng 1981-2010.
(This is aprox. 2% of all GHG livestock estimate from FAQ, globally)
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Take homes

. Sheep and goats in the UK have caused no.
addltional warmmg to the atmosphere

* Farmers can mitigate GHG with different
interventions in the farm

* Main strategy should be to keep and move
towards high Production standards

Innovations to improve sustainability in the sheep and goat seetor. An iSAGE training course and an iSAGE workshop. Wood
Hall Hotel & Spa, Linton, Wetherby, West Yorkshire, UK
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