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Water
• What is it?

• Why is it important?
• We are made up of water.
• We need water to survive, and so do all living things.

• We use water to:
o Produce food
o Clean ourselves
o Run services and industries

• We trust that our taps produce reliable clean fresh water.
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Water Use Efficiency
• Domestic use

• Industrial use
• Agricultural use
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The Global Water Situation - Background
• 1992: UN Conference on Environment and Development, Rio de Janeiro.

• In response, the UN General Assembly designated 22 March 1993 as the first
World Water Day
• Importance of fresh water
• Advocating for the sustainable management of freshwater resources

• Proclamation of the International Year of Fresh Water in 2003
• Declaration of the UN International Decade of Action “Water for Life” in 2005
• Clear goals were set with respect to water supply and sanitation globally to be met by 2015
along with Millennium Development Goals.

6

3/23/2018

Add a footer

The Global Water Crisis
• Water scarcity is a major issue.

• Main problems:
• Rapidly growing population
• Associated changes in lifestyle and consumption patterns
• Competition among sectors for precious land and water resources (agriculture, industry,
energy)
• Inadequate access to water supply and sanitation services to the “bottom billion” on this
planet.
• Failure to adequately address indigenous water rights and include marginalized populations
in water decision-making processes.
• Environmental protection
• Growing tension over transboundary water issues.

• Past and current hydrological patterns will no longer be sufficient. We need to
constantly update the hydro-climatic scenarios.
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Responding to the Global Water Crisis
• Respond to these issues simultaneously to avoid a crisis of scarcity in many places in
the world.
• Sub-Saharan Africa, North Africa, West Asia are already facing critical water shortages.
• Political instability, migrations, regional repercussions beyond political boundaries.
• Where politically stable, the status quo may be disturbed by the loss of stability in hydrological
patterns.

• Institutional adjustments to water scarcity is very slow. It is a crisis of governance in
addition to that of water availability.
• Failure of governments to integrate water management at different levels: local and
regional approaches are needed as well as national.
• Changes are occurring faster than governance evolvement: population growth,
climate change, destruction of biodiversity-based life support functions.
• Local collaborations and close relationships go a long way: on a basin level with all
stakeholders including indigenous peoples.
• Governments must be involved, but also every single individual, institution, private
and public. This is a collective societal aspiration.
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Water and Sustainable Agriculture
• We can manage natural systems as well as man-made systems.
• Managing agricultural production so that it is sustainable.

• Role of soils and land cover in hydrology, water quality, and water security.
• When rain falls on a land surface, its fate is dictated by the nature of the land cover and the
top layer of soil.
• Canopy cover intercepts water, decreasing direct impact to soil that can cause soil erosion

• Conventional agricultural systems affect the topsoil by removing vegetation, tilling it,
compacting it, applying chemicals, destroying the thriving organic layer (millions of
microorganisms), etc.
• Thin layer of surface soil organic matter is critical for nutrient cycling, carbon sequestration,
soil, animal, microorganism diversity, water cycling, etc.
• Bare soil surface, tilled, is vulnerable to wind and water erosion, and moves into surface
waters causing water quality and sedimentation issues downstream.
• Conventional agricultural practices are not sustainable (http://www.fao.org/sustainable-developmentgoals/overview/fao-and-the-post-2015-development-agenda/sustainable-agriculture/en/)
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Unsustainable Agricultural Practices
• Land degradation:
• Loss of vegetation, deforestation
• Desertification

• A significant contributor to GHG emissions
• Account for nutrient and sediment loading
• Result in inefficient water and soil use:
• runoff: water loss
• soil erosion: soil loss, 25-40 billion tonnes of topsoil
are lost from croplands every year.
• less water and nutrients for plant uptake.

• How long does it take to naturally restore
topsoil?
• Soil is nature’s living water filter and reservoir.
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Soil Physical Properties Affected by Intensive
Cropping Systems
• Soil structure
• Soil porosity and macroporosity
• Soil hydraulic conductivity

• Soil bulk density

http://piru.alexandria.ucsb.edu/~geog3/lab_images/soils2.jpg
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Source: https://www.ifao.com/min-till
Source: CGIAR – Consultative Group for International Agricultural Research https://desertification.wordpress.com/2016/06/22/no-till-conservation-agriculture-tobecome-the-norm-for-agriculture-development-in-the-future/
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Conservation Tillage
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Pasture and Cropland Runoff Measurements in
Southeastern Saskatchewan
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Cropland Runoff Measurements in Maryland
• Runoff plot sizes: 3.0 m by 10.6 m, and 8.2 m by 8.2 m
• Collection: 2080 L tanks by gravity flow
• Each runoff event: NO3, TN, DRP, TP, and TSS.
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Beneficial Agricultural Management Practices
• Agricultural practices need to be:
• nature-based
• based on restoring the natural functionalities of soil and its ecosystem.
• Sustainable. Sustainable agriculture is within reach.

• Conservation agriculture
•
•
•
•

Minimum or no till
Maintain the organic soil layer
Minimize fallow
Diversify cropping systems
• Rotate crops
• Leguminous crops

• Results:
• Increase productivity
• Increase soil water content, reduce water demands
• Increase soil organic carbon, reduce soil and water loss, restore soil biodiversity
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There is lots to do and we can
do it.
Thank you.
ymene@enviro-scientist.ca

