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UniversalUniversal Human RightsHuman Rights

Food
Water
Health

Education
Social Security

Clean/Safe Environment
Freedom form Harassment

Freedom from Discrimination
Opportunities for Participation

Human Rights + 30 years International Promises



Hunger in a World of PlentyHunger in a World of Plenty
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World Food Summits 
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MDGs 2000

33 Years of Failure to Deliver
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The Gebremehdin Family: Pain of Hunger

World Food “Aid” ?



Esposito in Rio de Janeiro:  Security of Growing Up ?

Food Crime ?



Fatima yearning for a
secured future

BUT
No one cares for her 
and it is her country?



Tatiana in Moscow

Hunger in Russia : + 6 Million

George in Washington DC

5.4% of USA Population 
on Food Stamps



And the consequences of much too much food and lifestyles

EDUCATION

http://rds.yahoo.com/S=96062883/K=obesity+and+health/v=2/l=IVI/*-http://www.hcgobesity.org/images/obesity_health_risks.jpg


Let food be thy medicine, Let thy medicine be foodLet food be thy medicine, Let thy medicine be food……......…….Hippocrates.Hippocrates

Infectious Diseases, AIDS, Neurodegenerative disorders, Ageing………….

Food and Nutrition



Changing Lifestyles: Major Causes of MortalityChanging Lifestyles: Major Causes of Mortality

CDC: NCHS. DHHS Pub No. 2005-1232

Heart diseaseHeart disease…………………………………….....................232.....................232
CancerCancer………………………………………………………………………….......190.......190
CerebrovascularCerebrovascular diseasedisease………………..………………..……..54..54
Chronic lung diseaseChronic lung disease……................................43................................43
InjuriesInjuries……………………………………………………………………..…………....37....37
DiabetesDiabetes………………………………………………………………………………...25...25
Influenza and pneumoniaInfluenza and pneumonia……………………………………....22....22
SuicideSuicide……………………………………………………………………………………..11..11
Chronic liver disease/cirrhosisChronic liver disease/cirrhosis…………………………...9...9
HomicideHomicide………………………………………………………………………………...6...6

Death Rate per 100,000



VectorVector--borneborne InfectiousInfectious DiseasesDiseases
At At riskrisk AffectedAffected DALYDALY
millmill pop.pop. millmill//yryr millmill

MalariaMalaria 24002400 273273 4242
SchistosomiasisSchistosomiasis 600600 120120 22
FilariasisFilariasis 10001000 120120 66
TrypanosomiasisTrypanosomiasis 5555 0.50.5 22
LeishmaniasisLeishmaniasis 350350 22 22
OnchoceciasisOnchoceciasis 120120 1818 11
ChagasChagas DiseaseDisease 100100 1818 11
DengueDengue FeverFever 30003000 5050 11
YellowYellow FeverFever 470470 0.20.2 n.an.a
J. J. EncephalihsEncephalihs 300300 0.10.1 11



Cryptosporidiosis

Lyme Borreliosis
Reston virus

Venezuelan
Equine Encephalitis

Dengue 
haemhorrhagic
fever

Cholera

E.coli O157

West Nile 
Fever

Typhoid

Diphtheria

E.coli O157

EchinococcosisLassa fever
Yellow fever

Ebola 
haemorrhagic
fever

O’nyong-
nyong fever

Human 
Monkeypox

Cholera 0139
Dengue 
haemhorrhagic
fever

Influenza 
A(H5N1)

Cholera

RVF/VHF

nvCJD

Ross River 
virus

Hendra virus

BSE

Multidrug resistant 
Salmonella

E.coli non-O157

West Nile Virus

Malaria

Nipah Virus
Reston Virus

Legionnaire’s Disease

Buruli ulcer

Emerging / re-emerging infectious
diseases,1997–2007

Severe Acute Respirator
Syndrome (SARS)

Avian Influenza Vietnam
Cholera South Africa
High mortality respiratory infection Papua New 
Guinea
H7N2 influenza United States
Imported poliomyelitis Sudan
Kyasanur Fever India
Cholera Somalia
Nipah haemorrahic fever Bangladesh
Lassa Fever Sierra Leone
High mortality measles Nigeria
H7 influenza Canada
Menigococcal meningitis Nigeria
West Nile United States
Ebola Gabon

Human Monkepox



Drivers of Human HealthDrivers of Human Health
Natural Resources and EnvironmentNatural Resources and Environment

Land, Water and Biodiversity Degradation and DepletionLand, Water and Biodiversity Degradation and Depletion
Atmospheric PollutionAtmospheric Pollution
Land ContaminationLand Contamination
Water ContaminationWater Contamination
Biodiversity ExtinctionBiodiversity Extinction

Societal EnvironmentSocietal Environment
Lifestyles: Rich, PoorLifestyles: Rich, Poor
Nutrition and dietsNutrition and diets
Stress at work and homeStress at work and home
Fear in the city and human securityFear in the city and human security
Drugs, alcohol, unsafe sexDrugs, alcohol, unsafe sex
Relationships and lonelinessRelationships and loneliness
Waste and Industrial ChemicalsWaste and Industrial Chemicals

HealthcareHealthcare
Rural Public Health SystemsRural Public Health Systems
Urban Public Health SystemsUrban Public Health Systems
Private Health SystemsPrivate Health Systems
Science and Science and IPRsIPRs
Integrating Modern Medicare & Traditional Healthcare SystemsIntegrating Modern Medicare & Traditional Healthcare Systems

HEALTH for ALL in the 21HEALTH for ALL in the 21stst CENTURY?CENTURY?



Air Pollution and Health

Respiratory Diseases  on the increase



Water Pollution and Health

80% of all illnesses in developing world caused by water-borne diseases

http://newsimg.bbc.co.uk/media/images/41419000/jpg/_41419848_boydrin300reuters.jpg
http://www.organicovertune.com/pathogens/Nodularia.jpg


Land Contamination and Health

Agricultural Chemicals and Food Poisioning

http://images.google.co.in/imgres?imgurl=http://www.ehponline.org/members/2006/114-4/spheres.jpg&imgrefurl=http://www.ehponline.org/docs/2006/114-4/spheres-abs.html&h=360&w=300&sz=46&hl=en&start=102&tbnid=M6agf3PUa0WISM:&tbnh=121&tbnw=101&prev=/images%3Fq%3De%2Bwaste%26start%3D100%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://www.virtualglobe.org/en/info/env/08/images/08_02.jpg


Biodiversity Loss and HealthBiodiversity Loss and Health

Biodiversity forms a major buffer against vector transmitted disBiodiversity forms a major buffer against vector transmitted diseaseseases



Industrial Chemicals and HealthIndustrial Chemicals and Health

MetalsMetals
Tobacco (Tobacco (cotininecotinine))
PAHsPAHs
Dioxins, Dioxins, DibenzofuransDibenzofurans
PCBsPCBs
PhthalatesPhthalates
PhytoestrogensPhytoestrogens
OrganochlorineOrganochlorine & Organophosphate pesticides& Organophosphate pesticides

HerbicidesHerbicides
Other pesticides and insecticidesOther pesticides and insecticides

http://www.cdc.gov/exposurereport/



Environmental Change

Microbes are on the move 
and 

finding more & more breeding sites

genetic and hereditary changes

What health consequences for future generations ?



EcologyEcology and Ecosystemsand Ecosystems
WorldWorld--widewide SpatialSpatial Food Food SecuritySecurity & & InfectiousInfectious DiseasesDiseases

Food Food SecuritySecurity : : ProductionProduction, Trade and , Trade and ConsumptionConsumption

MicrobesMicrobes: : ClimateClimate, , vegetationvegetation, , plantplant--animalanimal
biodiversitybiodiversity, human , human populationpopulation, , hostshosts....

LatitudnalLatitudnal speciesspecies diversitydiversity gradientgradient....

Variables Variables –– climateclimate, , energyenergy, , habitathabitat diversitydiversity....

IntegratedIntegrated ecologicalecological -- socialsocial –– economiceconomic assessmentassessment
of of worldworld foodfood securitysecurity and and diseasedisease threatsthreats

TheThe risksrisks of of ClimateClimate ChangeChange

A global AEZ A global AEZ methodologymethodology and  and  resultsresults



Climate ChangeClimate Change

Climate Change will exacerbate & accelerate 
Environmental Change and Emergence of Diseases 
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Global  Change

FOSSIL FUEL AND BIOTIC 
EMISSIONS







CLIMATE 
CHANGE

Temperature Rise 1

Sea level Rise 2
Hydrologic Extremes

Global Warming Effect

Air Pollution

Vector-borne Diseases

Water-borne Diseases

Water resources & food 
supply

Environmental 
Refugees

Heat Stress
Cardiorespiratory
failure

Respiratory diseases, 
e.g., COPD & Asthma

Malaria
Dengue
Encephalitis
Hantavirus
Rift Valley Fever

Cholera
Cyclospora
Cryptosporidiosis
Campylobacter
Leptospirosis

Malnutrition
Diarrhea
Toxic Red Tides

Forced Migration
Overcrowding
Infectious diseases
Human Conflicts

1 3°C by yr. 2100
2 40 cm   “ “
IPCC estimates

HEALTH  EFFECTS  OF  CLIMATE  CHANGE



HEAT WAVE HEAT WAVE --
EUROPEEUROPE

Heat Index, Summer 2003Heat Index, Summer 2003

An Estimated 
14,800 Deaths 
occurred in 
France

J Patz, 2004



BiofuelsBiofuels or or BloodfuelsBloodfuels
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 cutbacks in USADoubling of corn prices and export cutbacks in USA
World Food Stocks Lowest in HistoryWorld Food Stocks Lowest in History

USA and EU USA and EU 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

http://rds.yahoo.com/S=96062883/K=malnourished+child/v=2/l=IVI/*-http://www.un.org/av/photo/sudan/187742.jpg


Food Security in the 21Food Security in the 21stst CenturyCentury
Prospects, Opportunities and RisksProspects, Opportunities and Risks

Population and DemographyPopulation and Demography
Ecosystems Vulnerability and SustainabilityEcosystems Vulnerability and Sustainability

Natural Resources: Land, Water, AgroNatural Resources: Land, Water, Agro--biodiversitybiodiversity
Climate Change and VariabilityClimate Change and Variability

2121stst Century Policy IssuesCentury Policy Issues
Environmental Constraints and Focus on Agricultural researchEnvironmental Constraints and Focus on Agricultural research

Hunger: Estimated Populations at RiskHunger: Estimated Populations at Risk
International Food TradeInternational Food Trade

Fairness and Justice: Climate ChangeFairness and Justice: Climate Change
World Food SecurityWorld Food Security

……..



2000

Human PopulationHuman Population



Regional Diversity and Demography, 1700 – 1990



Demographic Transition 2000Demographic Transition 2000--20502050
Population 2000, 2050 regional distributionPopulation 2000, 2050 regional distribution



Expanding Cropland  1700-1990
Fraction of grid cell in croplands



Millennium Ecosystem AssessmentMillennium Ecosystem Assessment
Conceptual FrameworkConceptual Framework

Direct 
Drivers

Indirect 
Drivers

Ecosystem
Services

Human 
Well-being

Direct Drivers of Change
Changes in land use 
Species introduction or removal
Technology inputs & adaptation
Resource consumption
Climate change
Natural and biological drivers 

Indirect Drivers of Change
Demographic
Economic (globalization, 
trade, market and policy 
framework)
Sociopolitical (governance and 
institutional framework)
Science and Technology
Cultural and Religious

Human Well-being and 
Poverty Reduction

HEALTH
Basic material for a good life
Good Social Relations
Security
Freedom of choice & action



Ecosystems Provisioning ServicesEcosystems Provisioning Services

FoodFood
–– CropsCrops
–– LivestockLivestock
–– Capture FisheriesCapture Fisheries
–– AquacultureAquaculture
–– Wild FoodsWild Foods

FiberFiber
–– TimberTimber
–– Cotton, hemp, silkCotton, hemp, silk
–– Wood FuelWood Fuel

Genetic resourcesGenetic resources
BiochemicalsBiochemicals
FreshwaterFreshwater

Goods produced or provided by ecosystems



Ecosystems Regulating ServicesEcosystems Regulating Services

Air Quality RegulationAir Quality Regulation
Climate RegulationClimate Regulation
–– Global (COGlobal (CO22 sequestration)sequestration)
–– Regional and localRegional and local

Erosion regulationErosion regulation
Water purificationWater purification
Disease regulationDisease regulation
Pest & Pathogens regulationPest & Pathogens regulation
PollinationPollination
Natural Hazard regulationNatural Hazard regulation

Benefits obtained from regulation of 
ecosystem processes



Intensive Mono Cropping

Agro-chemical Hazards and Biodiversity Loss



Intensive Meat and Fish Production

Intensive Feeding : BSE, CJD, Bird Flue …..



Water Resources and Agriculture
A Dysfunctional Relationship

Kg of water per Daily Food Diet
USA  5000 
W Europe 4500
Asia 2100
Africa 1700

1 Kg of Rice 1900-4000 kg of water
1 Kg of Wheat 900-2000
1 Kg of Potato 500-1500
1 Kg of Chicken 3500-5700
1 Kg of Beef  15000-70000



Food and Agricultural Sustainability

http://rds.yahoo.com/S=96062883/K=dead+fish/v=2/l=IVI/*-http://carrot.mcb.uconn.edu/mcb372/brisbane/Trip_to_Lady_Elliot_Island/images/22dead_fish.jpg


FAO-IIASA Global Agro-ecological Zones Methodology



AgroAgro--ecological Zones Methodologyecological Zones Methodology
Geographical Data LayersGeographical Data Layers

1. Monthly climatology 1960 – 1996; CRU at University of 
East Anglia; at 0.5 deg. latitude/longitude



AgroAgro--ecological Zones Methodologyecological Zones Methodology
Geographical Data LayersGeographical Data Layers

2. Terrain slope database; USGS Eros Data Center; digital 
elevation at 30 arc-seconds latitude/longitude



AgroAgro--ecological Zones Methodologyecological Zones Methodology
Geographical Data LayersGeographical Data Layers

3. FAO/Unesco digital Soil Map of the World; UN Food and 
Agriculture Organization; at 5 arc-min. latitude/longitude



AgroAgro--ecological Zones Methodologyecological Zones Methodology
Geographical Data LayersGeographical Data Layers

4. Global land cover characteristics database; USGS Eros 
Data Center; at 1 km resolution.



AgroAgro--ecological Zones Methodologyecological Zones Methodology
Geographical Data LayersGeographical Data Layers

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 food and fiber crops, pastures, trees etc

at three levels of farming technology.



Integrated ecological-economic Analysis of the Impact of 
Climate Change on Food and Agriculture Systems



3.7

3.8

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

Environmental constraints to rain-fed agriculture, HadCM3-A1FI 2080s
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Source: Fischer et al., 2002

Cereal 
Production, Net 

Imports of 
Developing 
Countries

projected for different 
IPCC economic 

development paths
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Economic Impacts of Climate ChangeEconomic Impacts of Climate Change
Hadley A1F1 Scenario 2080Hadley A1F1 Scenario 2080

% Ag GDP      % Cereal Production
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%



Wheat Rice Maize Pulses Roots Oil Sugar
H3A1f -22.8 2.8 -1.4 9.2 4.2 -2.5 -7.1
H3A2 -17.2 -2.1 -2.2 3.7 -10.7 -5.5 -6.9
H3B2 -15.9 -1.9 -2.3 5.0 -2.3 -4.0 -7.0
H3B1 -17.6 4.1 -0.6 6.8 8.1 0.8 -4.2

CSA1 -16.2 -0.4 -0.8 8.7 3.2 -2.0 -5.9
CSA2 -14.8 -2.2 -0.6 7.1 -0.6 -2.6 -6.9
CSB2 -15.1 -2.8 -0.8 6.6 3.2 -2.8 -7.0
CSB1 -16.0 -3.0 -2.0 4.1 -2.9 -4.2 -6.5

C2A2 -18.0 1.6 2.1 17.8 17.8 3.6 -8.0
C2B2 -17.5 3.5 1.5 17.6 18.4 3.7 -5.6

NCA2 -15.1 3.6 -0.1 12.7 21.4 1.2 -3.4
NCB2 -16.1 3.0 -0.9 10.7 20.1 -0.3 -3.2

India: Climate Change Yield Impact India: Climate Change Yield Impact -- 20502050

Note: weighted yield impact for rain-fed and irrigated cultivation (% change).
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(Fairness and Equity?
Greenhouse gas emissions since 1950:

75% from developed countries, 25% from developing countries



MozambiqueMozambique
Population: 18 million  (Year 2050: 28 million)Population: 18 million  (Year 2050: 28 million)

Undernourished:  14 millionUndernourished:  14 million
Depth of Hunger: 420 calories per capita per dayDepth of Hunger: 420 calories per capita per day

GDP per capita:  $ 105GDP per capita:  $ 105
30% of GDP from Agriculture30% of GDP from Agriculture

75% of Population in Agriculture75% of Population in Agriculture

1997 CO2 Emissions per capita1997 CO2 Emissions per capita
Mozambique  0.1 tonsMozambique  0.1 tons

Developing Countries 1.9 tonsDeveloping Countries 1.9 tons
OECD 11 tonsOECD 11 tons

AEZ/Canadian Climate Change Results 2080AEZ/Canadian Climate Change Results 2080
25% loss in cereal production25% loss in cereal production



The web of lifeThe web of life



Human are but one speciesHuman are but one species
In a world of millions and million of speciesIn a world of millions and million of species
All interAll inter--linked in the web of life on Earthlinked in the web of life on Earth

Remembering and acting for those that have Remembering and acting for those that have 
no voice in their own survival no voice in their own survival 

and in the future of our ONE Earthand in the future of our ONE Earth



The Next Generation ?



All life is precious
Healthy Eating for a world 

Free from Hunger and Obesity

If the environment is destroyed
Human food will be threatened 

And the first to perish
Will be our closest relative 
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