Climate Change - A Global Issue

Implications and Opportunities for
Agriculture in Northern Ireland

2 February 2010

Sinclair Mayne
DARD

Desomeze; of

Agricnltore and

Rural Developument
o ek

VN o igte. K




Overview of Presentation

* Climate change — the science
« Emissions from agriculture
* Practical strategies to reduce emissions

* Implications and opportunities for local agri-
food sector
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Climate Change — The Science

‘Warming of the climate system is unequivocal .... and is
very likely due to the observed increase in anthropogenic
greenhouse gas concentrations.’

(IPCC 2007)
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IPCC 2007 Projected Surface Temperature Changes from 1980/99 to 2090/99

Geographical pattern of surface warming
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Source: IPCC Report (http://lwww.ipcc.ch/#)



Projected Changes in Climate in Northern Ireland to
2050 (UKCP 09 Science Report)

2020 2050

Precipitation (% change)

Annual rainfall 0 0

Winter rainfall +4 +9

Summer rainfall -4 -12
Temperature (°C change)

Summer average +1.3 +2.1

Summer max +1.6 +2.7

Winter average +1.1 +1.7

(Central estimates based on medium emissions)
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Implications for Crop Growth

- Longer grass growing seasons BUT utilisation more difficult?
* Increased summer drought risk in east?

* Increased grass yield.

 More favourable for legumes — white clover.

« Potential for other crops eg forage maize, grain maize

Unpredictability of extreme weather events —a major challenge!
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Climate Change — Greenhouse Gases (GHG’s)

* Greenhouse gases (GHG’s) are gases generated by human
activity which trap heat in the atmosphere.

* GHG’s include carbon dioxide, methane, nitrous oxide,
hydroflurocarbons, perflurocarbons and sulphur hexafluoride.

* GHG’s are given a Carbon (C) or Carbon dioxide (CO,)
equivalence value (CO,e) based on the Global Warming
Potential (GWP) of C or CO,,
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Relative Contribution to Global Warming Over
Next 100 Years

Nitrous Dtr;ers
oxide 3%
10%

Methane
24%

Carbon
dioxide
63 %

Source: IPPC 3rd Assessment Report
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International Climate Change Commitments

* Kyota Protocol (1997)
- cut GHGs by 5% of 1990 levels by 2008 — 2012

* European Union (2008)
- cut GHGs by 20% (30%) of 1990 levels by 2020

* UK Climate Change Act (2008)
- cut GHGs by 80% of 1990 levels by 2050

* United Nations Framework Convention on
Climate Change (UN FCCC) Copenhagen Dec 09 - failed
to reach agreement but discussions ongoing.
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Climate Change Commitments - UK

* UK Climate Change Act (2008) (80% reduction in GHG emissions by 2050)

- 5 year budgets set by Climate Change Committee (CCC) commencing
2008 - 12 (relative to 1990 emissions)

- UK Low Carbon Transition Plan (July 2009) iricmn

11% reduction in GHG emissions from agriculture in England | The UK Low Carbon
Transition Plan

(from 2009 levels) by 2022

» Scotland June 2009
- Target of 42% reduction by 2020

* Northern Ireland Programme for Government
a8, &
- 25% reduction in GHG emissions (from 1990 levels) by 2025 e
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Greenhouse Gases (GHG’s) and Agriculture

* Main GHG emissions from agriculture arise from:

- Methane from rumen fermentation and animal manures

- Nitrous oxide from soils and fertiliser

- Carbon dioxide from use of fossil fuel (diesel oil etc)

Nitrous oxide has a GWP 310 times that of carbon dioxide
Methane has a GWP 22 times that of carbon dioxide
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% GHG emissions from agriculture (by EU-27
Member State) - 2005
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Finland 8%
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Bulgaria T
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Cyprus 7
Italy 3
Germany 5%
Estonia 8%
Czech Republic 5%
Malta 1%
Luxembourg 2%
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Northern Ireland — Greenhouse Gas Emissions
(1990-2007) (Mt CO.e)

1990 1995 2000 2005 2007
Total emissions 24.9 24.3 22.8 21.6 21.8
% of total
Energy 69 70 72 73 73
Agriculture 20 20 21.5 21.2 21.1
Waste 6.7 6.2 4.8 3.7 3.5

(Source AEA, 2009)
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Total GHG Emissions from NI Agri Food Sector

i

MtCO,e

1990 2007
Agriculture 5.0 4.6
Land use and .0.03 .0.28
forestry
Fossil fuel 0.50 0.46
Total 5.47 4.98

(Source AEA, 2009)
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Methane Emissions from Agriculture 2007

Source: CEH Edinburgh



Nitrous Oxide Emissions from Agriculture
2007

Source: CEH Edinburgh



Enhancing Carbon Sequestration

- Land use, land use change and forestry provides a net sink of
0.28 MtCO,e (offsets 6% of emissions from agriculture)

Enhancing C sequestration

« Doubling of NI forest area (150,000ha) could provide additional
0.54 MtCO,e sequestration

- Encourage efficient, moderate intensity grassland farming
systems

 Avoid soil tillage and conversion of grasslands to arable

Recent research in France indicates well managed grazing-based
systems can be a net sink for carbon
(Soussana et al, 2009)
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GHG Emissions —
How Have Reductions Been Achieved Since
19987

0.8 MtCO,e (14.8%) reduction since peak
From 1998 — 2007

N fertilizer level has declined by 39%
(134 to 82 kg N/ha)

» Suckler cow numbers have declined by 21%
(344,700 to 272,600)

« Sheep numbers have declined by 32%
(3 million to 2.02m)
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Nitrogen (kg N/ ha)

Use of Nitrogen Fertiliser in Northern Ireland
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Since 1995 usage of
chemical nitrogen
fertilisers has declined

by 45%

Current N rate:
82 kg N/ha

(Source: Foy 2009)
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Implications of Reducing GHG Emissions by 10%
of 2007 levels by 2022

e Reduction required = 0.46 MtCO,e

Implications

» Reduce fertilizer N level from
82 to 52 kg N/ha

e Reduce livestock humbers: Can we avoid the need
> Less dairy cows for this by adopting
OR mitigation measures?
> Less suckler cows
OR

> Less sheep

Doubling of NI forest area (150,000ha) = 0.54 MtCO2e
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Mitigation Strategies to Reduce GHG
Emissions/Capture Carbon

Reduce direct emissions
Enhance carbon sequestration

Fossil fuel substitution

Improved technical efficiency is the key.
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Source of GHG Emissions in Milk Production
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(Source: Casey, JW and Holden, NM 2005 Agric Systems 86: 97-114)




Measuring Methane Emissions

Two respiration calorimeter chambers installed at AFBI,
Hillsborough in 1992 — methane output measured on 130 beef
and 800 dairy cattle and 50 sheep.
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Reducing CH, Emissions — Effect of Increasing Diet
ME Content (van et al 2009)
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Mitigation Strategies — Livestock Management

Improve diet quality - higher quality grass and silage

Genetic improvement in livestock productivity (growth rate, milk
yield etc.)

Increased livestock fertility and health - less waste and fewer
replacements needed

Beef and sheep systems - Higher lifetime growth rates (bulls vs
steers, lower slaughter age etc)

16 month vs 20 month beef reduces emissions to
8.9 from 10.4 kg CO,e per kg carcass (Dawson et al 2009)
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Reducing Emissions — Industry Progress
(Methane emission per litre milk 1981-2008)
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Controlling/Using Methane from Animal
Manure

- Methane emission from
manure = 8% total NI agric.
emissions (15% methane)

>Cover tanks

»Anaerobic digestion (90% methane recovery)
(Also reduces N,O loss from digestate)

If all cattle slurry was digested, reduction in GHG = 0.18 MtCO,e
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Mitigation Strategies — Soils and Fertiliser

> Manure N timing and spreading method

> Reduce manure N by dietary management
> Chemical N - level and timing
» Type of N fertiliser

> Use of grass/clover

Grass/clover vs grass + 150 kg N/ha reduces
emissions to 10.3 from 12.7 kg CO,e per kg carcass
(Dawson et al 2009)
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Effect of Timing of Slurry Application on Nitrous Oxide
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Emission
Spring application reduced
nitrous oxide emission by 54%
o compared to late autumn

Late autumniwinter
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Effect of Manure Spreading System On N Efficiency

23 harvests over 3 years, cattle slurry applied after 1st and 2nd
harvests (50 m3/ha - 119 kg available N/ha)

Splash | Trailing-

plate shoe

Grass yield (t DM/ha) 3.02 3.80 +26%

N efficiency (proportion o
total N} 0.31 | 0.39 | +26%
Fertiliser N equivalent 25 69 +44kg
(kg/ha)

:;;’;;’_‘;;’Ihw - Source: Frost et al (2009)
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Impact of Current Policy Measures

Nitrates Directive Action Programme

- Adoption of Action Programme measures will improve efficiency of manure
N and chemical fertiliser N resulting in lower N,O emissions

Manure Efficiency Technology Scheme (part of NIRDP Programme)

- Supports use of reduced emission slurry spreading equipment

Agri-environmental Programme

- Limits fertiliser use, livestock stocking rates and land cultivation

Forest Service Strategy

- Aim to double tree cover from 6 to 12% by 2056 — increased C sequestration
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Opportunities and Challenges
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World Population Growth — Predicted to 2100
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Global Food Security and Climate Change
— An Opportunity for NI Agriculture?

Increased demand for livestock products may provide new
market opportunities.

« Impact of climate change on livestock production will be
more favourable than in other livestock producing regions.

« Meat and milk production from grain — based systems will
come under pressure from lobby groups.

 |Fwe can demonstrate a lower Carbon footprint of local
livestock products, and demonstrate other benefits, should
be potential to capture increased market share.
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Be Aware of Threats to the Livestock Sector

Lancet Report November 2009

‘Reduction of greenhouse-gas emissions in the food and agricultural
sector could help to prevent climate change and reduce the burden
of ischaemic heart disease.

Formulation of appropriate national and international polices that
recognise the benefits of reduced livestock consumption ...remains
an important global challenge.’

WWF Report January 2010 — ‘How Low Can We Go?’
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Conclusions

GHG emissions are a key issue for the agriculture sector.

Relative to other sectors, much greater uncertainty re
emissions from agriculture and effect of changing practices.

DARD and industry funded research and innovation is critical to maintain
competitiveness

NI is well placed to produce safe, quality food whilst safeguarding
the environment —we need the scientific evidence to support this eg
Carbon footprint data.

Considerable scope for agriculture to contribute to GHG mitigation
targets for other sectors eg energy production.
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