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Major changes
 Agriculture and Forestry
 Urbanization 

Land use: management of 
land to meet human needs. 
This includes arrangements, 
activities and inputs people 
undertake in a certain land 
cover type to produce, change 
or maintain it.

Definitions

Land: an area of the earth’s 
surface including all elements of 
the physical and biological 
environment that influence land 
use. Thus it refers to landforms, 
climate, hydrology, vegetation 
and fauna. Urban, Water, Wetland, Barren land, 
Tundra (shrub/bush), Agriculture, Range land, Forest

Land 
cover: 
observed 
(bio)physical 
cover on the 
earth’s 
surface.

Land use/cover change: also known as land change is a general 
term for the human modification of Earth's terrestrial surface.

 Infrastructure development
 Energy production
 Mining and quarrying
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Ecosystem services from Land

Provisioning services
Food
Fibre
Water 
Energy
Biodiversity

Supporting services
Primary production
Decomposition
Soil formation, 
Nutrient cycling
Water cycle
Evolutionary processes

Regulating services
Climate regulation
Pollution control
Air, soil and water quality
Pollination

Cultural services
Recreation
Tourism
Spiritual
Religious 

Land
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Global land cover change from 8000 BP to -50 BP 5

Land change and drivers

Transformation of biosphere over 8000 years
Ellis et al., 2013
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The Big picture

Production practices have 
prioritized output over 

sustainability and resilience

Natural ecosystems are being 
converted to areas for other 
land uses

Increase in wealth and globalization 
leading to increased food demand 
and waste

Increased vulnerability 
of resource poor

Livestock production requires 45% of 
world’s grain, which covers 25% of  
global land surface but represents 

17% of energy intake. 15 times 
higher water requirement for meat-

based diet than plant-based diet

Crop yield decline by 15-
70% across the world

Competing pressures on land 

A significant 
proportion of both 
managed and natural 
ecosystems are 
degrading and at 
further risk from 
climate change and 
biodiversity loss

Land is finite, yet available land can be still 
sufficient to meet need for a wide array of 
goods and services if properly managed
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Impacts of climate change
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Impacts in Asian ecosystem

WGII-AR5 Part A
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Impact on Agricultural Yield

Farmland 
desertification

Crop damage by 
storm and intensity

Crop damage by 
flood and 
increased disease 
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Impact 
studies
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GHG emissions

9.9 GtCO2eq in 1970 to 12 GtCO2eq in 2010 (20% increase and contributed 
20–25 % of global emissions in 2010

AR5 WGIII SPM
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Emission according to country groupings
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Emissions by Agricultural practices

CH4

CH4N2O

N2O
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Emissions by Agricultural practices15

Animal population16
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Emissions monitoring
17

Rubber plantation 
at Chachengsao(RFC)

Hill evergreen forests 
at Kog-Ma (KMW) 

Dry evergreen forests 
at Sakaerat (SKR) 

Rice (rain-fed)
at Sukothai

Teak plantation 
at Mae Moh (MMP)

Casava Plantation
at Nakorn Ratchasima

Dry dipterocarp forest
(2008) 

Sugarcane plantation 
at Buriram (2007)

Emission Observation
(ThaiFlux network)

Mixed deciduous forests 
at Mae Klong (MKL)   

Land use monitoring
at Tak
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Mitigation potential

Global potential for agricultural based GHG mitigation practices

AR5 WGIII SPM
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Response pathways

Human 
Security

22



24.1.2018

12

GHG emission sources, removals and processes 
in land use activities of managed ecosystems.23

Mitigation measures in AFOLU sector

 Supply-side improvements
– Emissions reduction: of methane (e. g., livestock management) and nitrous oxide 

(fertilizer and manure management) and prevention of emissions to the atmosphere by 
conserving existing carbon pools in soils or vegetation (reducing deforestation and forest 
degradation, fire prevention / control, agroforestry) 

– Sequestration/Enhancing removals: Increasing the size of existing carbon pools, thereby 
extracting CO2 from the atmosphere (e. g., afforestation, reforestation, integrated 
systems, carbon sequestration in soils)

– Substitution/Avoiding or displacing emissions: of biological products for fossil fuels or 
energy-intensive products, thereby reducing CO2 emissions, e. g., biomass co-firing / 
CHP, biofuels, biomass-based stoves, and insulation products 

 Demand-side measures
– Reducing losses and wastes of food; 
– Changes in human diets towards less emission-intensive products; 
– Use of long-lived wood products
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Mitigation activities in Asian countries
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Adaptation Technologies in Agriculture

Technology 
categories 

Technologies Country where used 

Conservation Tillage 1. Small-scale conservation tillage Kenya, Philippines 
2. Minimum tillage and direct planting Ghana 
3. Conservation tillage for large scale 

production 
Kenya, Brazil 

Sustainable Water 
Use and 
Management 

1. Sprinkler and Dripping Irrigation 
 

Indonesia, Zimbabwe, Peru 

2. Fog Harvesting Nepal 
3. Rainwater Harvesting Paraguay, Philippine and India, Niger, 

Zambia 
4. Smallholder irrigation management Senegal, Eritrea, Niger 

Soil Management 1. Slow-forming Terraces, cross-slope 
barriers 

Ecuador, Philippines, Cape Verde, 
Kenya, Ethiopia 

2. Integrated Nutrient Management Uganda, India, Nicaragua 
Sustainable Crop 
Management 

1. Crop Diversification and New 
varieties 

Uganda, India 

2. New Varieties through 
Biotechnology 

India, Africa 

3. Ecological Pest Management Indonesia, Africa, India 

4. Seed and Grain Storage Afghanistan, Kenya 
Integrated crop-
livestock 
Management 

1. Grazing land improvement and 
management 

Niger, Ethiopia, Togo 

2. Selective breeding and livestock 
Disease Management 

Peru, Madagascar 

Sustainable Farming 
Systems 

1. Mixed Farming Bangladesh, Laos, Honduras 
2. Agro-forestry and sustainable forest 

management 
India, Mexico, Tanzania, Togo, Kenya, 
Niger, Burkna Faso, Senegal, Eritrea, 
Burkina Faso, Madagascar 
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 Minimal disturbance of the soil surface is 
critical in avoiding soil organic matter loss from 
erosion and microbial decomposition.

 No tillage needs high-residue producing 
cropping system to be effective.

Conservation -Tillage Cropping

SOC sequestration (Virginia)
0.28 + 0.44 Mg C/ha/yr

(without cover cropping)

0.53 + 0.45 Mg C/ha/yr
(with cover cropping)

Franzluebbers (2005) Soil Tillage Res. 83:120-147.

http://www.climatetechwiki.org/conten
t/conservation-tillage
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Drip irrigation
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Planting date adjustment of Soybean
in Northern Thailand

• Experiments on - germination %, seed vigor, protein and oil 
content, yield

• 3 Varieties tested (MJ 9769-8; CM 9513-3; CM 60)

• Usual length of growing period in the area - 15 Dec - 15 Jan

• Observed changed growing period
• For grain production (15 Nov - 5 Jan)
• For seed production (15 Nov - 25 Dec)

• Planting date is changed by
• before 10-20 days

Wannasai et. al., 2011
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CH4 and N2O emissions, Rice Yield in Continuous flooding and Alternate Wet and Dry

Irrigation Management30
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Concluding remarks

 Information and Knowledge

 Public awareness

 Economic, financial, and 
policy instruments

 Non-permanence/Reversibility

 Displacement/Leakage 
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The End
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