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The faces and voices of  Hunger
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Security of Growing Up ?
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Yearning a Life Time 
for 

a Secured Future
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Regional Diversity and Demography, 1700 – 1990
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Expanding Cropland  1700-1990
Fraction of grid cell in croplands
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� MOD 09 Surface Reflectance

� MOD 11 Land Surf. Temp. / Emissivity

� MOD 12 Land Cover / Change

� MOD 13 Vegetation Indices

� MOD 14 Thermal Anomalies / Fire

� MOD 15            Leaf Area Index / FPAR

� MOD 16            Evapotranspiration/SR

� MOD 17 Primary Production

� MOD 43 BRDF / Albedo

� MOD 44 Vegetation Continuous Fields

MODIS LAND PRODUCTS
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Agro-ecological Zones Methodology
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1. Monthly climatology 1960 – 1996; CRU at University of 
East Anglia; at 0.5 deg. latitude/longitude
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2. Terrain slope database; USGS Eros Data Center; digital 
elevation at 30 arc-seconds latitude/longitude
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3. FAO/Unesco digital Soil Map of the World; UN Food and 
Agriculture Organization; at 5 arc-min. latitude/longitude



��	���	�!!������
�
��G����������������������
�
��G����������������

����	
%�
�
��/
�
��
��	�����	
%�
�
��/
�
��
��	�

4. Global land cover characteristics database; NASA
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5. Global gridded population distribution data of 1995; 
CIESIN; at 2.5 arc-min. latitude/longitude resolution.



Global Agro-ecological Zones

Environmental resources database

including climate, soil, terrain, and land cover

comprising 2.2 million grid cells,

assessing the agricultural potential 

of Crops, pastures, trees, shrubs

at three levels of farming technology.



3.7

3.8

Environmental constraints to rain-fed agriculture, reference climate 1961-90

Environmental constraints to rain-fed agriculture, HadCM3-A1FI 2080s



3.12a

3.12b

Suitability for rain-fed cereals, reference climate 1961-90.

Change in suitability for rain-fed cereals, HadCM3-A1FI, 2080s
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COUNTRY A

WORLD MARKETS

International prices
to satisfy:
• commodity balances
• financial transfer balance

COUNTRY B

COUNTRY ECOUNTRY DCOUNTRY C

EXCHANGE
EQUILIBRIUM

Prices, consumption, stocks, net
exports to satisfy:

• Budget constraint
• Market clearance
• Trade balance
• Trade quota

GOVERNMENT POLICIES
Target price, tariffs, taxes, quota, etc.

PRODUCTION

Non-agriculture
production

Agriculture
production

Production inputs:

• Land • Fertilizer
• Labour • Others
• Capital

International commodity prices PW Net trade EA

PW

PWPWPW

EC ED EE

EB

TheThe International International 
LinkageLinkage in in thethe World World 
Food System ModelFood System Model

18 national models,
2 country-group models,
14 regional models

Commodities: wheat, rice, 
coarse grains, protein feed, 
bovine & ovine meat, dairy 
products, other animal 
products, other food, non-
food agriculture, non-
agriculture.

Linkage: trade, world market 
prices and financial flows
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% AgGDP % Cereal Prdn
World -1.5 -1.4
Developed -0.5 2.8
North America 7.5 1.3
Europe                       -14.7 -3.4

Devloping -1.9 -3.9
Africa -4.9 -0.6
Latin america 3.7 15.9
Asia -4.3 -8.6

World Market prices( % change from Ref Scenario)
Cereals 19.5% All crops 10.5%



Source: Fischer et al., 2002

Cereal 
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SpatialSpatial ResultsResults: : AgricultureAgriculture and and RuralRural PovertyPoverty
ValueValue of of AgriculturalAgricultural Output per Output per GridGrid--cellcell



Cereal GDP Cereal
Production Agriculture Consumption

H3A1f -15.7 -4.8 -7.5
H3A2 -15.9 -7.9 -6.4
H3B2 -9.8 -4.4 -4.4
H3B1 -5.7 -1.0 -3.8

CSA1b -9.6 -1.8 -4.6
CSA2 -10.4 -3.9 -4.1
CSB2 -8.2 -2.8 -4.9
CSB1 -7.5 -2.7 -5.0

CSA2 -5.7 1.0 -2.2
CSB2 -5.4 2.5 -1.2

NCA2 -10.3 0.9 -0.4
NCB2 -5.7 1.9 0.1

India : Impact of Climate Change on Agriculture India : Impact of Climate Change on Agriculture –– 2080s2080s

Note: percent change relative to respective reference projection without climate change
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�� Corn Corn -- Tortilla Price Riots in MexicoTortilla Price Riots in Mexico
�� Land for Palm Oil and farmerLand for Palm Oil and farmer’’s deaths in Colombias deaths in Colombia
�� Doubling of corn prices and export cutbacksDoubling of corn prices and export cutbacks
�� World Food Stocks Lowest in HistoryWorld Food Stocks Lowest in History
�� +200 Million more are food+200 Million more are food--insecureinsecure

BiofuelBiofuel Targets 10 to 20% of Transport FuelTargets 10 to 20% of Transport Fuel
From Food crops for Livestock to Food crops for CarsFrom Food crops for Livestock to Food crops for Cars

5% of World Food Production Traded5% of World Food Production Traded
Disproportionate Impact: Exporters Diversification of First GeneDisproportionate Impact: Exporters Diversification of First Generation ration BiofuelsBiofuels



Source: GAEZ 2007, IIASA-LUC/FAO

Total land ...Total land ...

Not present
< 10%
10% - 30%
30% - 50%
50% - 70%
70% - 90% 
> 90%
Water

Note: The map indicates the share of each grid-cell that is available for use.
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Source: GAEZ 2007, IIASA-LUC/FAO

... ... subtractingsubtracting builtbuilt--upup areasareas

Not present
< 10%
10% - 30%
30% - 50%
50% - 70%
70% - 90% 
> 90%
Water

Note: The map indicates the share of each grid-cell that is available for use.
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Source: GAEZ 2007, IIASA-LUC/FAO

... ... subtractingsubtracting cultivatedcultivated landland

Not present
< 10%
10% - 30%
30% - 50%
50% - 70%
70% - 90% 
> 90%
Water

Note: The map indicates the share of each grid-cell that is available for use.
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Source: GAEZ 2007, IIASA-LUC/FAO

... ... subtractingsubtracting forestforest areasareas

Not present
< 10%
10% - 30%
30% - 50%
50% - 70%
70% - 90% 
> 90%
Water

Note: The map indicates the share of each grid-cell that is available for use.
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Source: GAEZ 2007, IIASA-LUC/FAO

... ... excludingexcluding nonnon--vegetatedvegetated areasareas

Not present
< 10%
10% - 30%
30% - 50%
50% - 70%
70% - 90% 
> 90%
Water

Note: The map indicates the share of each grid-cell that is available for use.
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Source: GAEZ 2007, IIASA-LUC/FAO

... ... excludingexcluding protectedprotected areasareas

Undefined
< 10%
10% - 30%
30% - 50%
50% - 70%
70% - 90% 
> 90%
Water
Protected

Note: The map indicates the share of each grid-cell that is available for use.
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... ... subtractingsubtracting land land withwith steepsteep slopesslopes

Source: GAEZ 2007, IIASA-LUC/FAO

Undefined
< 10%
10% - 30%
30% - 50%
50% - 70%
70% - 90% 
> 90%
Water
Protected

Note: The map indicates the share of each grid-cell that is available for use.
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... ... excludingexcluding climaticallyclimatically unsuitableunsuitable oror veryvery marginal marginal areasareas

Source: GAEZ 2007, IIASA-LUC/FAO

Undefined
< 10%
10% - 30%
30% - 50%
50% - 70%
70% - 90% 
> 90%
Water
Protected
Unproductive
Very marginal Note: The map indicates the share of each grid-cell that is available for use.
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12%

Unproductive
22%

Too steep
11%Protected

9%

Livestock& 
Bioenergy

46%

1 ... Total land (excl. Antarctica and Greenland)
2 ... excluding built-up land
3 ... excluding arable and perennial cropland
4 ... excluding forests
5 ... excluding barren land & water

Pasture land in use for livestock feeding: ~1.4 Billion ha
Potential land for biofuels : ~0.7 Billion ha

Source: IIASA-LUC, 2007

How much land is available for Biofuels?

2.1
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A global & inter-generational risk to security and survival
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Climate Change Impacts and Carbon Dioxide Emissions
ECHAM4, 2080s

Fairness and Equity?

Cumulative Greenhouse Gas Emissions since 1950s:
75% from developed countries, 25% from developing countries
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WHAT IS AT STAKE?
Our Home and Our Future
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WHAT IS AT STAKE?
Our Home and Our Future
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