
Climate Challenges: How to Reduce GHG Emissions

Minimize New  Emissions Remove CO2 from Atmosphere

Adaptations              

Options

Reduce Population Demand

Consumption, Transport 

& Change Behaviour

Reduce Meat Consumption

Technological Option

Land Use Changes

Enhancing Natural Processes



Data Source: NOAA 2020 
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Top GHG Emitters in Tonnes/Capita/Year

China
30%

USA 
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% OF GLOBAL EMISSIONS IN 2018

Total and Per Capita GHG Emissions
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Type of GHG  and Main Source (in %)

CO2 Fossil FuelN2O Agric. Fertilizers

CH4 Agric. Waste

CO2 Deforestation

Greenhouse Gas Emissions Sources & Scenarios

1979-2000 = 1.3% increase in CO2
2000-2010 = 2.2% increase in CO2
2018 = 2.7% increase in CO2

2018 Emissions 55 Gt CO2

5 Gt from Land Use Changes

Adapted from: UN Environment, 
Emission Gap Report 2018 

0

10

20

30

40

50

60

70

2015 2020 2025 2030

G
t 

C
O

2
 e

q
u

/Y
e

a
r

GHG Emission Scenarios

BAU 1.5 oC 2 oC

Required Reduction By 2030
(Based on 2017 Emissions)

25% to meet 1.5 o C Target
55% to meet 2.0 o C Target
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Agricultural CO2 equ. Emission Sources in %

Enteric Fermentation

Manure on Pasture

Manure
Management

Fertilizers

Paddy
Rice

Burning

Fuel

CO2 Emission from Agriculture : 11-14% of Total CO2 equ. Emissions



Reduce Emissions Remove CO2 from Atmosphere

Reduce Fossil Fuel Use
Car Use & Air Travel
Change Heating & Cooling Systems
Change Diet, Less Meat
Change Consumption

Current Emissions  55 GT CO2 equ./Year

Annual Reduction Requirement 
1.3 Gt/Year  to Reach 40 Gt by 2030 (1.5 oC)
3 Gt/Year to Reach 22 Gt by 2030     ( 2 oC)
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GHG Emission Scenarios

BAU 1.5 oC 2 oC
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History of Soil Carbon Dynamics in Canadian Prairies 

Native 
Prairie
Grassland

Conversion into 
Continuous 
Cropping

Crop Production in 
Conservation Farming

Some of the Best Soils are in the USA & 
Canadian Prairies ,Ukraine & Russia

The Conversion of these Grasslands into 
Conventional Agriculture resulted in 
30-50% Losses of Soil Carbon

Carbonate Rich, Semi Arid Environment

Prairies = 80% of Canadian Farmland

Moving from Conventional Till to No Till

Over 5 Years would save 

10% of Agric. CO2 Emission 

Would increase Soil C from 

1.2-1.7 Million Mg C



Carbon Sequestration





Conservation Efforts (Carbon Farming) can reduce 0.5 ppm CO2 equ./Year = 50 ppm/100 Years

Best Options      : Rehabilitate Degraded  Grassland  (high C- Sequestration)
Modest Option : Degraded Cropland (50% C Saturated)
Lower Option    : Forest Rehabilitation ( C-Saturated- Low Sequestration Potential)                  





Data Source: Agriculture & Agri-Food Canada 2012 and Environment Canada. 
National Inventory Report 1990-2011, GHG Sources & Sinks in Canada







The Importance of Soil Carbon























Litter Experiment With 
Chir Pine and Tithonia, Sunhep and Pigeonpeas



















Focus on N-Fixation



Innocculation of Mycorrhizal Fungi (P-Fixation)









A Strategy for Maximizing Carbon Sequestration in Degraded Headwaters

Mixed Forest
Conifer & Broadleaf
Shrubs & Grasses
High Biodiversity

Soil Enhancement
Incorporate 
Litter & Compost
Add Lime (Stabilizes C)

Agro-Forestry
Enhancement of
Grass & Perennial Crops
Shrubs & Trees





Thank You





Strategies to Increase Soil Carbon in Agriculture

Focus on Degraded Cropland and Pasture Land

Cropland C-Restoration Grassland C-Restoration

Change Pasture Management
Increase Biodiversity in Plants
(Perennials, C3 & C4 Plants)
Include Legumes in Grasses
Addition of Manure

Protect Wetlands

Maintain Anaerobic Conditions
(Secure Water Supplies)
Discourage Peat Extraction
Restore and Create New Wetlands

Increase Biomass Production
Include Cover Crops 
Include Legumes in Crop Rotation
Modify Tillage to No-Till
Addition of Manure & Compost

Maintain Anaerobic Conditions
(Secure Water Supplies, Rewetting)
Discourage Peat Extraction
Restore and Create New Wetlands
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Total CO2 Reductions in European Countries 
between 2005-2016 in %
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Total CO2 Emissions Changes in EU Countries 1990-
2016 (Million Tonnes)
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GHG Emission Scenarios

BAU 1.5 oC 2 oC

Required CO2 Reduction 
Between 2019-2030

25% for 1.5 Degree C Target
55% for  2 Degree C Target

Data Source: Eurostat 2018

Change over                                
11 Years








