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Earth history: Humans came late
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3. GEC paradox & implications on IWRM
1. Global environmental change and climate change are increasing 

biodiversity loss, risks and hazards, creating dangerous feedbacks and 

potential tipping points.

2. Hydrometeorological extreme events are getting stronger, affecting 

humans, infrastructure and ecosystems, and in some regions more 

frequent.

3. On the one hand we have declaratory goals by the G-8 to reduce the 

impacts of GEC, especially greenhouse gases by 50% to 80% by 2050; on 

the other hand real emissions are rising at the highest level of established 

scenarios by IPCC and the implementation of the commitments of 

UNFCCC (1992) and the Kyoto protocol (1997) are uncertain.

4. Recent financial and economic crises are delaying further a legally binding 

regime and the dominant business-as-usual approach will not re-establish 

the equilibrium between nature and human beings.



4. Complex interactions: 4. Complex interactions: 4. Complex interactions: 4. Complex interactions: integrated water 
resource management



Projections of anthropogenic impacts on the planet

Source: WWF. Living Planet Report, 2010
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Eutrophication—percent increase in nitrogen 
flows in rivers since mid 1990’s 

DeadDead zoneszones

Source:  Millennium Ecosystem Assessment, 2005



H2O a crucial ecosystem service



(Potential) anthropogenic tipping 
points in climate system

Source: Schellnhuber,

2008



Other sector 
management
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Cascading Impact: Crops resistant Cascading Impact: Crops resistant Cascading Impact: Crops resistant Cascading Impact: Crops resistant 
to droughtto droughtto droughtto drought
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Catalogue of: 
-Human resources 
- Capacity for formation of 
new resources
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collaboration with business 
an government
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Multi-institutional and interdisciplinary projects 
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management



Environment 
and
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•Promote interdisciplinary research
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Multidisciplinary, multiMultidisciplinary, multiMultidisciplinary, multiMultidisciplinary, multiMultidisciplinary, multiMultidisciplinary, multiMultidisciplinary, multiMultidisciplinary, multi--------sectorialsectorialsectorialsectorialsectorialsectorialsectorialsectorial
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Integrated water resource management



System approach of an integral water management System approach of an integral water management System approach of an integral water management System approach of an integral water management System approach of an integral water management System approach of an integral water management System approach of an integral water management System approach of an integral water management 
and sustainable development and sustainable development and sustainable development and sustainable development and sustainable development and sustainable development and sustainable development and sustainable development (Oswald, 2005)(Oswald, 2005)(Oswald, 2005)(Oswald, 2005)(Oswald, 2005)(Oswald, 2005)(Oswald, 2005)(Oswald, 2005)
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The basin as a hydrological unit for planning and 
development of multi-sectorial, multi-institutional 

and multidisciplinary research and actions
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The PEISOR ModelThe PEISOR ModelThe PEISOR ModelThe PEISOR Model
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Reality of water in MexicoReality of water in MexicoReality of water in MexicoReality of water in Mexico



• Precipitation average per year in 
Mexico: 1,522 km3equivalent to 
a swimming pool of 1 km depth 
& the extension of Mexico City. 

• 72% (1,084 km3) of this water 
evaporates 

• Average precipit.: 711 mm/year 
• North: only 25% of precipitation
• 27.5% get to south and south-

east; 49.6% in the poor states of 
Chiapas, Oaxaca, Campeche, 
Quintana Roo, Yucatán, Veracruz 
and Tabasco 

• 67% of rain during June to 
September

Promedio Nacional  4,312m
3
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23%
13%

31%

77%
87%
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Natural Media
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National average: 4,212 m3/hab./year

Natural 
availability

Population GDP

Precipitation, population and use of Precipitation, population and use of Precipitation, population and use of Precipitation, population and use of 
waterwaterwaterwater



Imbalances of water, population and GDP  Imbalances of water, population and GDP  Imbalances of water, population and GDP  Imbalances of water, population and GDP  

Agriculture still 
uses 78% of 
water resources



Water basin in Mexico
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Paths of hurricanes during the 21st centuryPaths of hurricanes during the 21st centuryPaths of hurricanes during the 21st centuryPaths of hurricanes during the 21st century



Overexploited aquifersOverexploited aquifersOverexploited aquifersOverexploited aquifers



7. Threats and challenges7. Threats and challenges7. Threats and challenges7. Threats and challenges
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Biochemical Demand of Oxygen



Processes of emergent pollutants



Hydrocarbon remediation



8. Lessons learnt8. Lessons learnt8. Lessons learnt8. Lessons learnt



Dissemination of information on water 
security issues based on the scientization
of water research, through cooperation with 
leading universities and research institutes 
globally. 

Policy AdvocacyPolicy AdvocacyPolicy AdvocacyPolicy Advocacy

Epistemic community to foster cooperation 
& bring together science and policy making 
on issues of water  basins (FAO, WHO, WMO, 
UNDP, UNEP, UNESCO), and international 
workshops for systematic interchange of 
practical experiences for territorial 
governance with social cohesiveness. Pro-
active strategies for adjustment and 
mitigation to water threats. 



• Strengthening traditional and innovativeStrengthening traditional and innovativeStrengthening traditional and innovativeStrengthening traditional and innovative
knowledge for embedding the assessment of knowledge for embedding the assessment of knowledge for embedding the assessment of knowledge for embedding the assessment of 
basin management into the environmental impact basin management into the environmental impact basin management into the environmental impact basin management into the environmental impact 
and risks assessment, land use planning and and risks assessment, land use planning and and risks assessment, land use planning and and risks assessment, land use planning and 
environmental auditing.environmental auditing.environmental auditing.environmental auditing.

• Training on best practices for conflict settlement Training on best practices for conflict settlement Training on best practices for conflict settlement Training on best practices for conflict settlement 
mechanisms at the submechanisms at the submechanisms at the submechanisms at the sub----regional and national regional and national regional and national regional and national 
levels.levels.levels.levels.

Capacity BuildingCapacity BuildingCapacity BuildingCapacity Building

Financing: Channelling ResourcesFinancing: Channelling ResourcesFinancing: Channelling ResourcesFinancing: Channelling Resources
International, climate related financial institutions International, climate related financial institutions International, climate related financial institutions International, climate related financial institutions 
(IFAD, GEF), local micro(IFAD, GEF), local micro(IFAD, GEF), local micro(IFAD, GEF), local micro----credit, insurance, land use credit, insurance, land use credit, insurance, land use credit, insurance, land use 
conservation, microconservation, microconservation, microconservation, micro----investments for local investments for local investments for local investments for local 
development programmes and, regional organizations development programmes and, regional organizations development programmes and, regional organizations development programmes and, regional organizations 
and national donors (ministries of development and national donors (ministries of development and national donors (ministries of development and national donors (ministries of development 
cooperation and environment) to improve policies for cooperation and environment) to improve policies for cooperation and environment) to improve policies for cooperation and environment) to improve policies for 
water security. water security. water security. water security. 



Multi-stakeholder, 
multidisciplinary and
integrated manage-
ment of the
Yautepec river with
involvement of the
four levels of govern
ment, business
community, trade
social movements, 
NGO, schools and
affected people



Integrated basin water resource management
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Climate change, economic crises, disasters
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Objectives of plans, economic sustainability and legislation

Economy of Water

Financial self-sufficiency
Efficiency

Distribution of costs

Conservation of sources

Treatment

Efectos

Measurement

Evaluation

Supervision
Economic development
Environmental quality

Regional development
Distribution of income

Sustainable development

HUGE

Tariffs and Prices
(incentives)

Direct incomes

Markets of
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Administration
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Tariffs
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Ethic

Social-crossed subsidies
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•By user
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Criteria

Economic

Theory

Improvement of
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Source: Sandoval 2000, modified by Oswald 2005: 153



Water resources in Mexico are threatened by 

scarcity, pollution, and climate change. In two 
decades water consumption has doubled, 

producing water stress in dry seasons and semi-arid 
and arid regions. Water stress is rising due to 

physical and economic stress. In seven parts a 

multidisciplinary team analyzes hydrological 

processes in basins and their interaction with 

climate, soil, and biota. Competing water use in 

agriculture, industry, and domestic needs requires 

savings, decontamination processes, and 
desalination to satisfy the growing demand. Water 

quality affects health and ecosystems. This creates 

conflicts and cooperation that may be enhanced by 

public policy, institution building, and social 
organization.

SummarySummarySummarySummary
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