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Integrated water resources management (IWRM) 
as defined by the Global Water Partnership (GWP)

"a process which promotes the coordinated development and 
management of water, land and related resources, in order to 
maximize the resultant economic and social welfare in an equitable 
manner without compromising the sustainability of vital ecosystems.

In other words: IWRM aims at integrating the three E’s: 

Social equity: ensuring equal access for all users (particularly marginalised and poorer user 
groups) to an adequate quantity and quality of water necessary to sustain human well-being.
Economic efficiency: bringing the greatest benefit to the greatest number of users possible with 
the available financial and water resources.
Ecological sustainability: requiring that (aquatic) ecosystems are acknowledged as users and that 
adequate allocation is made to sustain their natural functioning.

https://en.wikipedia.org/wiki/Global_Water_Partnership
https://en.wikipedia.org/wiki/Water_development
https://en.wikipedia.org/wiki/Economic_welfare
https://en.wikipedia.org/wiki/Social_welfare
https://en.wikipedia.org/wiki/Sustainability
https://en.wikipedia.org/wiki/Ecosystem
https://en.wikipedia.org/wiki/Well-being
https://en.wikipedia.org/wiki/Aquatic_ecosystem


Schematic presentation of IWRM 

See also: http://www.gwp.org/en/ToolBox/ABOUT/

http://www.gwp.org/en/ToolBox/ABOUT/
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Wetlands play a crucial 
role in managing the river 
discharge patterns and in 
managing and controlling  
the water quality of 
rivers.

Various types of wetlands 
in river basins 
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The importance of groundwater and land use 

Managing River Basins also 
implies  Managing Groundwater 



Wetlands and River Basins Regulating service of wetlands 



What is Water Governance

• Water governance can be described as a range of political, social, economic and
administrative systems that are in place to develop and manage water resources and
to organise the delivery of water services, at different levels of society (Global Water 
Partnership (2002)

• Water governance is the set of rules, practices, and processes (formal and informal) 
through which decisions for the management of water resources and services are taken 
and implemented, stakeholders articulate their interest and decision-makers are held 
accountable (OECD, 2015a).
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Wetlands as Natural Climate Buffers



Wetlands and the Sustainable Development Goals

Wetlands International 







Ecology becomes Economy (PES)

• The good news: if demand exceeds supply economic value is 
created;

• Demand for ecosystem services is booming and supply is shrinking: 
economic value becomes tangible and prices should rocket!

• This is great news for resource owners and managers: it can change 
the conservation economy and can support local communities! 



PES: Who pays for the water? 
And who gets the money?



Exercise 1

• In your groups, brainstorm briefly about the different 
ecosystem services existing in your case

-> You have 10 minutes



Key Dimensions of Food Security

 Availability of sufficient food , i.e. the overall ability of the agricultural system to meet 
food demand

 Stability which relates to individuals at high risk of temporarily or permanently losing 
their access to the resources needed to consume adequate food. An important cause of 
unstable access is climate variability.

 Access which covers access by individuals to adequate resources (entitlements) to 
acquire appropriate foods for nutritious diet. A key element is purchasing power of 
consumers and the evolution of real incomes and food prices.

 Utilization, which encompasses all food safety and quality aspects of nutrition. 

Schmidhuber 2007



• India: Food production;  50 million tonnes per year in the 1950s; over 250 million 
tonnes per year in 2010. 

• India: Availability per person per year has only grown from 145 kg in 1950s to about 
190 kg in 2010. 

• The averages over such a large population is misleading; many externalities such as 
poverty and gender issues limit access to food.

• Mostly unseen are the impacts of agriculture and fertiliser and chemical use on soil 
health and water quality

• Big impact on water availability;  the area under irrigation has grown from under 20 
per cent in the 1950s to just over 50 per cent at present.

Trends  in Food Production 



The Environmental Impact of Animal Protein
Per kg protein





Chatham House (2015).





• Each person requires 2-4 litres of 
water per day, but it takes 2,000 –
5,000 litres of water to produce one 
person's daily food. 

• By 2050 the world's water will have 
to support the farming systems that 
will feed an extra 2 billion people.

• The Intergovernmental Panel on 
Climate Change (IPCC) predicts 
yields from rain-dependent 
agriculture could decrease by 50% 
by 2020.

Water demand trends



Exercise 2

• Individual reflection: how does my daily diet contribute to 
(over)exploitation of natural resources?

-> You have 3 minutes
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https://www.youtube.com/watch?v=MaxBOvQ
2a_o

Changing freshwater availability based on satellite image 

analyses 

https://www.youtube.com/watch?v=MaxBOvQ2a_o


Impact of Agriculture on other Ecosystem Services





Exercise 4

• In your groups, analyse the agriculture-wetlands 
interactions exisiting in your river basin/case

-> You have 10 minutes to prepare

-> you have 2 minutes to present
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https://www.wetlands.org/video/building-
ecosystem-resilience-ethiopias-somali-region/

Wetlands International in Ethiopia

https://www.wetlands.org/video/building-ecosystem-resilience-ethiopias-somali-region/


Case Studies on Climate Smart 
Agriculture 
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https://ccafs.cgiar.org/

https://ccafs.cgiar.org/


Case Studies in Nature Based Solutions 
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The FAO states (2004) that global meat production is responsible for 18% of greenhouse 
gas emissions – about the same as all of the world's cars, trains, boats and planes 
combined. 

Food Security and Climate Change – The Dilemma 

Doubling the agricultural productivity will have to take place with decreasing 
availability of agricultural water, much of it of lower quality, more degraded lands, 
much-diminished natural fisheries and with the use of fewer pesticides and less 
fertiliser, while at the same time reducing CO2 emissions from agriculture.  

The world’s population is about 7.5 billion. Current estimates suggest that by 2050 it 
will be around 9.7 billion, with population growing most rapidly in the areas that are 
now the least food-secure.

SDG1: By 2030, double the agricultural productivity and incomes of small-scale food 
producers, in particular women, indigenous peoples, family farmers, pastoralists and 
fishers.
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Exercise 4; 

How to get out of the deadlock; increase food security with 
less water while reducing the climate impact and increasing 
environmental sustainability. 



Strategies that can help to reduce hunger

• Reduce Waste – 30% of the food is wasted!

• Reduce Post Harvest Losses (PHV)

• Improve Value Chains – no transport losses

• Invest in new varieties- that use less fertlizers and water-introduce GMOs?? 

• Invest in IWRM – so that scarce water is fairly distributed

• Look at diets



Characteristics of Resilience

Governance
as catalyst

Architecture for

self-organisation

Learning/ Knowledge

Diversity
Sustainable
infrastructure



Relation between Vulnerability, Resilience and 
Sensitivity

Sensitivity 

High

Resilience

Medium  Low

High
Highly vulnerable 

Medium
Vulnerable 

Low
Not vulnerable 



Wetlands and Climate Change 
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The long term C accumulation and storage by wetlands is, in part, offset by CH4 emissions from some 
freshwater wetlands. Freshwater wetlands represent the largest natural source of CH4. 

Draining wetlands decreases CO2 uptake and increases rates of microbial decomposition and CO2 
release 

Soil C is also lost by peat extraction, drainage and other disturbance. The hydrologic changes can be so 
large that they result in massive losses of C to the atmosphere, such as occurred during the fires in 
tropical peatlands in Southeast Asia. Despite a decline in CH4 emissions following wetland drainage, 
wetland conversion to cropland results in a significant net increase in atmospheric radiative forcing.

The long-term (century-millennia), C sequestration by wetlands represent, at present, a net cooling 
effect 

Recommendations for policy and management should address both the role of wetlands in climate 
regulation, such as conserving and sustainably managing stored carbon and the role of wetlands in 
provision of ecological and human climate adaptation and resilient ecosystem services. 
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Thank you for listening



Thank you for 
listening
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www.facebook.com/CDIwageningenUR

www.twitter.com/CDIwageningenUR

www.wur.eu/cdi

http://www.twitter.com/CDIwageningenUR
http://www.twitter.com/CDIwageningenUR

