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Moore's law
Is the observation that the number of transistors
INn @ dense integrated circuit doubles
approximately every two vears.
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FiUI =888 Evolving approaches to the water-ecosystem nexus. Emphasis has shifted from looking at impacts on
ecosystems to managing ecosystems to achieve water management objectives

OLD APPROACHES:

Water management
Water use and built infrastructure

Impacts

Ecosystem/biodiversity (natural infrastructure)

Considered an unfortunate but necessary “cost™
{actually increased risk through unplanned and unmanaged impacts on water-related goals)

NEW PARADIGM:

Water management Water use;
{including land management) built and natural infrastructure

Delivers/Sustains

Management goals: Sustained ecosystem benefits

- Water for direct human use
{e.g. drinking, sanitation, food production)

- Other ecosystem services underpinned by water
(e.g. disaster risk reduction, nutrient cycling, coastal zone protection, fisheries, recreation, etc.)

Source: Coates and Smith (2012, fig. 2, p.



TYE] Anillustration of the WMO SPR concept

Reduction of
flood hazard

Wetlands restoration
Green infrastructure

Flood protection

Embankments
Flood barriers

Land use regulation
Setback lines
Building restrictions
Flood proofing

c
o
-
]
-
o
]
o
x
L,
o

Source: Adapted from WMO (2017, fig. 4, p. 14). Courtesy of Giacomo Teruggi (WMO).

Raising preparedness

Early warning systems
Evacuation plans
Flood hazard maps

Residual risk mitigation

Emergency response
Insurances / Relief funds
Recovery plans







Green infrastructure is the “strategic use of
networks of natural lands, working landscapes,
and other open spaces to conserve ecosystem
values and functions and provide associated
benefits to human populations” (Allen, 2012).

Green infrastructure terminology can also be used in the
context of low impact development (LID).



Grey infrastructure refers to the human-
engineered infrastructure for water
resources such as water and wastewater
treatment plants, pipelines, and reservoirs.
Grey infrastructure typically refers to

components of a centralized approach to
water management.



Natural, or green, infrastructure solutions for water management across a landscape

Conserving and protecting water sources
(le. protected aneas)

X,
Establishing flood bypasses to
\ reduce downstream NMooding
Forest landscape restoration to reduce \ Growling crops across slopes
flood Impacts, stabllise slopes and \ to reduce erosion and
“ 1 provide clean water Increase Infiltration
-]
o Connecting rivers to floodplains and aguilers .
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Protecting and rest
coastal we

oring mangroves,
* Water harvesting ands and dunes
Conserving and restoring wetlands
Protecting and restoring reefs for
coastal protection and habitat
Matural or semi-natural infrastructure provides services for water

* Hybrid solutions that contains built resources management with equivalent or similar benefits to
elements that interact with natural conventional (built) 'grey’ water infrastructure.
fea:ureslalsd dSEEk o fnhance_then The compesition, structure, and function of natural infrastructure assets
Lhlodia Lt poplli il in river basins, and the way they interplay with built "grey’ infrastructure

will determine the primary services and co-benefits produced.

Further information can be found in UNEP-DHIJIUCN/TNC (2014).




Source: Zalewski et al. (1997,



Figure | The same field with sections under tillage (right) and conservation agriculture/no tillage (left)
immediately after a heavy rainstorm

Note: Soil compaction and loss in water infiltration ability caused by regular soil tillage leads to impeded drainage and flooding in
the ploughed field (right) and no flooding in the no-till field (left). Photograph taken in June 2004 in a plot from a long-term field trial
‘Oberacker’ at Zollikofen close to Berne, Switzerland, started in 1994 by SWISS NO-TILL.

Photos: Wolfgang Sturny



Most effective regional NBS measures to reduce flood peaks for a 20-year flood

T

Afforest.

Crop
practice”

Source: Burek et al. (2012, fig. VI-1, p. 90).



IECEERE Catchment-based measures that contribute to flood management

Flood risk management theme

Retaining water in the landscape:
water retention through
management of infiltration and
overland flow

Specific measure

Land use changes

Arable land use practices

Livestock land practices
Tillage practices

Field drainage
(to increase storage)

Buffer strips and buffer zones

Machinery management

Urban land use

Examples

Arable to grassland conversion, forestry and woodland
planting, restrictions on hillslope cropping (e.g. silage maize),
moorland and peatland restoration

spring cropping versus winter cropping, cover crops,
extensification, crop rotation

Lower stocking rates, restriction of the grazing season
Conservation tillage, contour/cross slope ploughing

Deep cultivations and drainage to reduce impermeability

Contour grass strips, hedges, shelter belts, bunds, riparian
buffer strips, controls on bank erosion

Low ground pressures, avoiding wet conditions

Increased permeable areas and surface storage




Retaining water in the landscape: | Management of hillslope
managing connectivity and connectivity
conveyance

Buffer strips and buffering
zones to reduce connectivity

Channel maintenance

Drainage and pumping
operations

Field and farm structures
On-farm retention

River restoration

Upland water retention

Blockage of farm ditches and moorland grips

Contour grass strips, hedges, shelter belts, bunds, field
margins, riparian buffer strips

Modifications to maintenance of farm ditches

Modifications to drainage and pumping regimes

Modifications to gates, yards, tracks and culverts
Retention ponds and ditches

Restoration of river profile and cross-sections, channel
realignment and changes to planform pattern

Farm ponds, ditches, wetlands




Making space for water:
floodplain conveyance and
storage

Source: Dadson et al. (2017, table 1, p. 4).

Water storage areas

Wetlands

River restoration/retraining

River and water course
management

Floodplain restoration

On- or off-line storage, washlands, polders,
impoundment reservoirs

Wetland creation, engineered storage scrapes, controlled
water levels

River reprofiling, channel works, riparian works

Vegetation clearance, channel maintenance and riparian
Works

Setback of embankments, reconnecting rivers and
floodplains




UTFI Concept Assessment in Chao Phraya River Basin, THAILAND

Figure | Maintaining a pond created under UTFI
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Photo: Prashanth Vishwanathan/IWMI



What is water accounting?

Water accounting comprises different approaches to quantifying water resources in
much the same way as finance does. It is the systematic study of the current status

and trends in water supply, demand, distribution, accessibility and use in domains
that have been specified (FAO 2012, 2016). Water accounting includes any scienti-
fically accurate quantitative analysis and reporting of water resources to support
scientificc management, governance and development outcomes.




WATER ACCOUNTING FOR
WATER GOVERNANCE AND
SUSTAINABLE DEVELOPMENT

WHITE PAPER




Water accounting for managing water

Water accounting includes quantitative methods that inform the day-to-day mana-
gement of water to achieve desired outcomes and performance levels. Boxes 3 and

4 briefly introduce two case studies showing how metrics from water infrastructure
systems in southern Italy and Brazil enable different organizations and regions to

discuss how water is shared between users, including farmers.




Figure 1. Using a finger diagram to communicate water allocations

Lerma-Chapala Basin, Mexico
(average annual basis)

Soil
Rainfall | molsture
100%, Bioenergy from rain
grazing lands
biodiversi
¥ Water
Landscape storage
64 % Crops Cimisi aquatic
livestock Iiuertﬂck biodiversity

Rainfed aquaculture fisheries

agriculture . Lake Chapala o Transfers
199, Irrigated Cities and G

agriculture Open industries

the basin
0.3% ; _
- bk evaporation . to Mexico City
5%
Outflow
negligible,
= groundwater

o= and lake levels
dropping

Source: CAWMA, 2007




“A water secure world free of poverty and hunger
through sustainable rural development”.




A WATER SECURE WORLD
FREE OF POVERTY AND HUNGER

ICID = ClIID



Box 5. SDG Goal 6: Ensure Availability and Sustainable Management of
Water and Sanitation for All

6.1 By 2030, achieve universal and equitable access to safe and affordable drinking

water for all

6.2 By 2030, achieve access to adequate and equitable sanitation and hygiene for all
and end open defecation, paying special attention to the needs of women and
girls and those in vulnerable situations

By 2030, improve water quality by reducing pollution, eliminating dumping and
minimizing release of hazardous chemicals and materials, halving the proportion
of untreated wastewater and substantially increasing recycling and safe reuse
globally

6.4 By 2030, substantially increase water-use efficiency across all sectors and ensure
sustainable withdrawals and supply of freshwater to address water scarcity and
substantially reduce the number of people suffering from water scarcity

6.5 By 2030, implement integrated water resources management at all levels, inclu-
ding through transboundary cooperation, as appropriate

6.6 By 2020, protect and restore water-related ecosystems, including mountains,
forests, wetlands, rivers, aquifers and lakes

6a By 2030, expand international cooperation and capacity-building support to de-
veloping countries in water- and sanitation-related activities and programmes,
including water harvesting, desalination, water efficiency, wastewater treatment,
recycling and reuse technologies

6b Support and strengthen the participation of local communities in improving water

and sanitation management




|ICID Vision 2030

* Goal A : Enable Higher Crop Productivity with Less Water and Energy
e Goal B : Be a Catalyst for a Change in Policies and Practices
* Goal C: Facilitate Exchange of Information, Knowledge and

Technology
* Goal D : Enable Cross-Disciplinary and Inter-Sectoral Engagement
* Goal E : Encourage Research and Support Development of Tools to

Extend Innovation into Field Practices
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Atits essence, sustainabilitymeans ensuring prosperity
and environmental protection without compromising
the ability of future generations to meet their needs.
A sustainable world is one where people can escape
poverty and enjoy decent work without harming the
earth's essential ecosystems and resources; where
people can stay healthy and get the food and water
they need, where everyone can access clean energy
that doesn't contribute to climate change, where
women and girls are afforded equal rights and equal
opportunities.

— Ban Ki Moon, UN Secretary General







