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Other sector 
management

PressurePressurePressurePressure
•Water uses
•(Over) Exploitation
•Productive processes
•Urbanization
•Pollution
•Land use change
•Finances
•Hydrometeorological events

Water resourcesWater resourcesWater resourcesWater resources
•Rain atmospheric water
•Groundwater
•Lakes, rivers
•Reservoirs
•Wetlands
•Biological water
•Wastewater
•Water in the soil
•Desalinated water
•Soil water

Water sector 
management

Water useWater useWater useWater use
•Domestic
•Agriculture
•Livestock
•Industry
•Services
•Energy
•Leisure
•Transport
•Environment

Life and livelihoodsLife and livelihoodsLife and livelihoodsLife and livelihoods
•Aspirations
•Poverty alleviation
•Health& well-being
•Security 
•Employment, income
•Leisure

Affect

D
e
m
a
n
d

D
e
m
a
n
d

Im
p
a
c
t

Create

Interaction Interaction Interaction Interaction 
of waterof waterof waterof water

PoliticalPoliticalPoliticalPolitical
actorsactorsactorsactors

SocialSocialSocialSocial
actorsactorsactorsactors

Business & Business & Business & Business & 
economic economic economic economic 
actorsactorsactorsactors

Drivers Drivers Drivers Drivers 
of of of of 

changechangechangechange
ResponseResponseResponseResponse
optionsoptionsoptionsoptions

ModifyModifyModifyModify

CEG: Global Environmental Change:
• Demographic
• Urbanization
• Food
• Social organization
• Economy and finance
• Policy & law 
• Technology
• Environment
• Hydrometeorological events
• Culture

• Policy formationPolicy formationPolicy formationPolicy formation
• Planning and programsPlanning and programsPlanning and programsPlanning and programs
• Resource allocationResource allocationResource allocationResource allocation
• Political decisionsPolitical decisionsPolitical decisionsPolitical decisions
• Operational decisionsOperational decisionsOperational decisionsOperational decisions
• Social pressureSocial pressureSocial pressureSocial pressure
• LobbingLobbingLobbingLobbing
• DisastersDisastersDisastersDisasters

Why water 
security is 
crucial for 
humans and 
nature?

NatureGEC

Source: transformed from Global 
Water News, #9, 2010, p. 4 Supply



Water footprint
•1 000-3 000 litres of water for 1kg of rice 

•13 000 to 15 000 litres 1 kg of grain-fed beef

Water, people and foodWater, people and foodWater, people and foodWater, people and food

Water footprint

1,000-3,000 liter of water: 1kg  of 
rice
13,000 to 15,000 liter of water: 1 kg 
of grain-fed beef



Water: a crucial 
ecosystem 
service



Water, climate change, 

biodiversity and soil



CC increases number of water & increases number of water & increases number of water & increases number of water & 
vectorborne diseasesvectorborne diseasesvectorborne diseasesvectorborne diseases

�Free of organisms
�bacteria

�virus

�protozoarios

� Free from toxic substances
•inorganic

•organic

�Aesthetically acceptable
•flavor

•odor

•color



CC a health threat

• WaterborneWaterborneWaterborneWaterborne: 884 millions (13%) are missing safe 
water, produce 88% of diarrhea and 3.4 millions 
deaths/year; vectorbornevectorbornevectorbornevectorborne deaths: 3 million 

• Water, sanitationsanitationsanitationsanitation and hygiene can prevent at least 
9.1% of global disease & 6.3% of all deaths. 

• 2.5 billion people — half of the developing world —
lacklacklacklack access to improved sanitation (more than 35% 
of the world’s population); improved sanitation 
could save lives save lives save lives save lives of 1.5 million children/ year 
(UNICEF)

• Water and sanitation produce economic benefits economic benefits economic benefits economic benefits 
ranging from US$ 5 to US$ 46 per US$ 1 invested all 
over the world. Clean water in the U.S.U.S.U.S.U.S. had a return 
of 23 to 1 during the first half of the 20th century. 





Patz et al., 2007

Global Global Global Global 
responsability responsability responsability responsability 
and ethicsand ethicsand ethicsand ethics

Cumulative Greenhouse Gas Emissions, 2002Cumulative Greenhouse Gas Emissions, 2002Cumulative Greenhouse Gas Emissions, 2002Cumulative Greenhouse Gas Emissions, 2002

Mortality rate attributable to Mortality rate attributable to Mortality rate attributable to Mortality rate attributable to 

climate change, 2000climate change, 2000climate change, 2000climate change, 2000



Environmental & social vulnerability, exposure Environmental & social vulnerability, exposure Environmental & social vulnerability, exposure Environmental & social vulnerability, exposure 
and disaster risks managemnt (DRM)and disaster risks managemnt (DRM)and disaster risks managemnt (DRM)and disaster risks managemnt (DRM)



30 years of fatalities and people 30 years of fatalities and people 30 years of fatalities and people 30 years of fatalities and people 
affected by disasters affected by disasters affected by disasters affected by disasters (1974-2003)

Source: Hoyois and Guha-Sapir (2004)

Total: 2.066.273 dead                                           5 076 494 541 affected



Managing the risks: hurricanes in the USA, Managing the risks: hurricanes in the USA, Managing the risks: hurricanes in the USA, Managing the risks: hurricanes in the USA, 
Mexico, Central America and the CaribbeanMexico, Central America and the CaribbeanMexico, Central America and the CaribbeanMexico, Central America and the Caribbean

Economic losses from climateEconomic losses from climateEconomic losses from climateEconomic losses from climate----related disasters have increased, with related disasters have increased, with related disasters have increased, with related disasters have increased, with 
large spatial and interannual variation, but are higher in induslarge spatial and interannual variation, but are higher in induslarge spatial and interannual variation, but are higher in induslarge spatial and interannual variation, but are higher in industrialized trialized trialized trialized 
countries, while fatalities are higher in developing countries.countries, while fatalities are higher in developing countries.countries, while fatalities are higher in developing countries.countries, while fatalities are higher in developing countries.



highly vulnerable people 

and regions

highly vulnerable people 

and regionsEnvironmental Environmental Environmental Environmental 
vulnerability vulnerability vulnerability vulnerability 

increases risks increases risks increases risks increases risks 
during extreme during extreme during extreme during extreme 

events of events of events of events of 
vulnerable peoplevulnerable peoplevulnerable peoplevulnerable people



Drought and environmental vulnerability due to 
climate change: Palmer drought severity index: 

1900-2002



Climate change imacts rainfed 
agriculture and produce hunger

• 80% of world’s agricultural area 
generates 63% of food in 
rainfed rainfed rainfed rainfed fields; drylands cover 
40% of land with 40% of people 

• one billion of people is hungryhungryhungryhungry; 
2050: 10-20% more risk of 
hunger (WFP); CC may increase 
hunger in 10 million children in 
2030; each day 27,000 people 
die from hunger (3 million 
children/year)

• WomenWomenWomenWomen in sub Saharan Africa 
manage household food supply, 
but lack services & resources; 
93% rainfed land 

• UpgradingUpgradingUpgradingUpgrading rainfed agriculture 
gives social, food, economic & 
environmental benefits





Glacier melting produces water risks

Tsho Rolpa glacier 
lake, Nepal, 1997

Gangotri glacier 
retraced since 
1780-2001

Chacaltaya 
glacier, Bolivia



Water availability: Environmental changes 
floods and droughts on Mt. Kilimanjaro



Risk factors

•more variable 
rain
•ecosystem 
degradation
•hotter days
•discrimination of 
women
•poor health and   
education 
conditions

the drylands

Gender vulnerability and discrimination increase 
social vulnerability and destroy livelihood



Climate change, 
disasters, water 
and conflicts



Climate change & armed conflicts 
(1989-2008) 

Source: UCDP/PRIO Armed Conflict Dataset v5-2009; 
at: < http://www.prio.no/CSCW/Datasets/Armed-Conflict/UCDP-PRIO/>.



Climate Change, disasters, vulnerability 
and development



Resilience building: bottomResilience building: bottomResilience building: bottomResilience building: bottom----up and topup and topup and topup and top----
down, early warning, DRM, and down, early warning, DRM, and down, early warning, DRM, and down, early warning, DRM, and 

development processesdevelopment processesdevelopment processesdevelopment processes



Impact in cascade: Water saving, Impact in cascade: Water saving, Impact in cascade: Water saving, Impact in cascade: Water saving, 
IWRM, drought  and livelihoodIWRM, drought  and livelihoodIWRM, drought  and livelihoodIWRM, drought  and livelihood

Riego

Aquifer(+)(+)

(+)(+)

(+)(+)

(+)(+)

10cm of less water for irrigation in 10cm of less water for irrigation in 
one hectare signifies a one hectare signifies a reduction reduction 

of 1000 m3 of water, of 1000 m3 of water, sufficient to sufficient to 

offer water for 4,000 people. offer water for 4,000 people. 

((--))

((--))

(+)(+)

Relation: biotechnology, genetic, hydrology, agriculture, sociolRelation: biotechnology, genetic, hydrology, agriculture, sociology, ogy, 

economy, health, livelihood, poverty alleviation, etc.economy, health, livelihood, poverty alleviation, etc.

((--))

(+)(+)



Thank you for your attention
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