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The World Government Summit launched a report addresses the
four main developments that are placing pressure on agriculture
to meet the demands of the future:

 Demographics,

« Scarcity of natural resources,
« Climate change, and

* Food waste.
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Demographics
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More Tood to be produced by farmers
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Trends in Urbanisation

= Today for the first time more than 50 % of the world's population live in cities; up
to 2030 the global population will increase to five billion people.

= Urban growth will be most significant in Africa and Asia.
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Natural Resources

of all farmland s already

PWATTA gobal deforestation driven S1 trillion
rated as highly degraded o

by agricultural concerns investment necassary until
2050 for nmgabon water
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GREENHOUSE
GAS EMISSIONS

VARIABILITY OF
PRECIPITATION

CROP YIELDS

Climate change

.- 2 x gresnhouse gas emissions overtha past 50 years

OO0 = 1444 uvy

Rise n the frequeancy of droughts and floods. all of which tend to reduce crop yields






Range of possible outcomes
(6 different predaiction models)
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Food Waste
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All these trends lead to scarcity and hunger
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Map of technologies and maturity
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Water is crucial to development all over the world.
It waters the fields; nurtures the crops and stock;
provides recreation; it support mines, industry;
electricity generation and it provide life for plants and
animals that make up ecosystems.

Innovative and sustainable agri-water management with
smart irrigation technologies is very important to adapt to
a variable and changing climate. The role of technology
and new ideas are essential in making agriculture resilient
to a fast-changing climate when the demand for water is
over-stressed.



A Call for A Sustainable Development Goal on Water

As an outcome of broad consultations prior to and during the 2013 World Water Week in Stock-
holm, we call upon the United Nations and its Open Working Group to propose a Sustainable
Development Goal on Water.

Water is at the core of sustainable global development and is a coss cutting resource. Within
the post-2015 development agenda water should be considered and integrated into all relevant
areas, such as energy and food security. Given the centrality of water for individuals, ecosystems
and economic development, water is a powerful tool for cooperation across borders, sectors
and communities.

A dedicated goal on water is necessary for a world where all people can live in safety and dignity.
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Water scarcity: a global issue

4 billion people (66% of all people) lives under severe water scarcity
for at least 1 month of the year. It affects all regions of the world.
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Two thirds of the
world’s population

WILL BE AFFECTED BY
WATER SHORTAGES
BY THE YEAR 2




Global population and water withdrawal over time l
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Water withdrawal (km?/year)
Population (million)

= UASTAT

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 Year

m=m Agricultural withdrawal ws |ndustrial withdrawal Municipal withdrawal == Evaporation artificial lakes ====Population

Global water withdrawal increased 1.7 times faster than world population

Source: AQUASTAT



Increase Competition for Water Demand

Cubic km per year Forecast Forecast Forecast
3 200 -
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Adapted from: Igor A. Shiklomanoyv, State Hydrological Institute (SHI, St. Petersburg), 2000 and United
Nations Educational, Scientific and Cultural Organisation (UNESCO, Paris), 1999.




Increased Competition for Water Demand

Agriculture
is responsible for an
P ) That leaves 30 % for
average o everything else:
(0] - Domestic
70 A - Industries
of water - Electricity

withdrawals from surface - Environment

and groundwater sources
worldwide

M Agricultural ™ Municipal ™ industrial

Source: AQUASTAT



By the year 2030, the following should have been achieved:

= A doubling of global water productivity

= A realisation of the human right to safe drinking water and
sanitation

m Increased resilience to water-related disasters
® Increased food production



A closer look at
Water-Energy-Food
Nexus
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Couniries with

the leas! freshwater resources
Egypt - 26
United Arab Emirales : 61
Countries with

the most freshwater resources
Surinameo 479 000
lcedand : 605 000

- 0 1000 1700 5000 35000 50000 605000 M’ per capita per year

'(‘?), ___ | Datanctavatable | _

Source. Waortd Resaurces 2000-2001, Peopie and Ecosystams The Fraying Vieb of Life, Wordg Resources instaute (WHI), Washington DC. 2000
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International Conference on

HYDROPOWER AND DAMS DEVELOPMENT FOR WATER AND ENERGY SECURITY —
UNDER CHANGING CLIMATE N

rd of Indian National Committee
on Large Dams

THDC India Ltd.

Purposes of dams

Runoff waters are a natural resource for nations and storing
water is vital to develop economies.

Water reservoirs give largely a guarantee of water supply for
irrigation, domestic and industrial use.

With 58 713 dams registered in the world, 13 680 dams are for
the sole purpose of irrigation and 6 278 dams with a multiple-

purpose that include irrigation.
ICOLD Website



58 713 registered dams
13 5680 dams for irrigation

6 278 dams with a multiple-
purpose that include irrigation.

25000

20000 -

15000 -

10000 -

5000

19858

I Multiple
M Single

Legend

Code Description Dams with this sole purpose Multiple-purpose dams with this purpose
C  Flood control 2539 4911
F  Fishfarming 42 1487
H | Hydropower 6115 4135
I Irrigation 13580 ﬁzﬂ
N Navigation U6 2
R  Recreation 1361 3035
S  Water supply 3376 4587
T Tailing 103 12
X  Others 1579 1385

ICOLD Website

Number and Purposes of registered dams



Single - purpose dams:

Multipurposes dams:

M Flood control (2539)
M Hydropower (6115)
M [rrigation (13580)

M Fish farming/navigation/tailing (241)

"/Recreation (1361)

I Water supply (3376)
M Others (1579)

M Flood control (4911)
I Hydropower (4135)
M [rrigation (6278)

B Fish farming/navigation/tailing (2078)

- Recreation (3035)
M Water supply (4587)

M Others (1385)

ICOLD Website
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Agricultural water use by country
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by country (km'/yr)
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The importance of water:

*\Water Is the key to food security
— without water, crops simply cannot grow.

*\Water Is not just for primary production
— It plays a vital role at all stages along the
agricultural value chain

*\Water for agriculture connects us all together

— In times of scarcity we all have a
responsibility to use water wisely, efficiently
and productively.

We need to be more ‘water smart’.



Energy is vital to providing water - needed to power systems
that collect, transport and dlstrlbute water.
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feed-stock are also water intensive

2010

Withdrawal

2020

Energy needs water

= Energy production depends on water = some 670 billion cubic metres of
freshwater are withdrawn for energy production every year (IEA, 2020)

m Water is used for primary energy production as well as power generation
especially for cooling at thermal power plants

= Extraction, transport and processing of fuels and irrigation to grow biomass

2035

2010

Consumption

2020

2035

Fuels:
B Biofuels

B Fossil fuels

Power:

M Bioenergy
Nuclear

| Oil

N Gas

M Coal



Power Generation

BioMass Coal Nuclear Natural
Gas

Water Impact |Moderate

Fuels Description

Oil and gas Drilling, well completion and hydraulic fracturing; injection into the
reservoir in secondary and enhanced oil recovery; oil sands mining
and in-situ recovery; upgrading and refining into products.

Cutting and dust suppression in mining and hauling; washing to
improve coal quality; re-vegetation of surface mines; long-distance
transport via coal slurry.

Irrigation for feedstock crop growth; wet milling, washing and cooling
in the fuel conversion process.




In millions

Population without access

2,000

1,000

500

Population without access to electricity

1,662

1,525

1,394
1,132
1,069
962
838
. 775 752 /768

2000 2005 2010 2015 2016 2017 2018 2019 2020 2021

® Sub-Saharan Africa @ Developing Asia Rest of world



GLOBAL ACCESS TO ELECTRICITY

Europe have an
electricity access
rate of 100%

HONDURAS
NICARAGUA
87%

BOLIVIA
92%

SOUTH AFRICA

84% ¥ /

Access to electricity, % of the population, 2017
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100% 75% 50% 25% 0%



Examples of energy savings

m LEPA: Low energy precision application systems
m Utilising of low pressure drip irrigation technologies
m Improved Irrigation scheduling






Demanc
1 billion

Challenges

for food
neople are threatened by hunger

2 billion

Fo

Do we have sufficient biomass for

food production?

neople can not afford healthy diet

Additional drivers

+population increase

+additional demand for food
due to increased income

od production need to increase
+42% until 2030
+ 70% until 2050



What is food security?

There are many different definitions of food security.
The definition frequently used as defined at the
World Food Summit of 1996:

Food security Is existing when all people at all times have
access to sufficient, safe, nutritious food to maintain
a healthy and active life.




Cultivated Land Worldwide

B 1533 Mha - Total world Agriculture Area
B 300 Mha - Currently under Irrigation

20% of total agricultural land area TotalWorldiAgriculture
supplies about 40% of the world’s food Liossilvina

— 18 Mha - Drip irrigated

Crop productivity values:
- Rain fed 30% of Irrigation

D

ICID-CIID 18 Mha 1.3% 300 Mha 19.6%.

Source: ICID - CIID



Calculated as: total production/population

Growing, but not as rapidly as total production
Annual growth rates:

1950s: 1.4%
1960s: 0.8%
1970s: 0.4%
1980s: 0.4% ... and holding steady



What Is needed to sustain food production?

12 .
Expected increase

. Maize (2050)

10+ A
. Rice 67%
- Wheat 67% ®. 55%
I sovbe Target of 42% @
ybean 60% 38%

42 % increase

Yield tons/ha

38 %

55 % pre u .

1 1 1 1 1 1 | 1 ]
1970 1980 1990 2000 2010 2020 2030 2040 2050

Y
Ray et al., (2013) PlosOne e66428: Tilman et al,, PNAS (2011)

Annual increase rates need to double
Game-changing solutions are needed to produce ,,more with less”






Water dependant

Rainfed Irrigated
agriculture Agriculture
1233 million ha 300 million ha




Irrigated
Agriculture,
300 million ha
(20%)




World-wide Coverage of Irrigation

Total irrigated area = 300 Mha

Rice irrigated Area Sprinkler, Micro irrigation,
102 Mha, 34 % \ 38 Mha, 12,7% 20 Mha, 6,7%
v

= 4

Irrigated area of other crops Gravity irrigation,
198 Mha, 66 % 242 Mha, 80,7% g

ICID-CIID



World irnigated area (million ha)

- |
— BH
Wl

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Do LANIAUS LA

Irrigated area : rces | Regional spread of irrigated area

Aralde lang

& Irrgated land

Amecicm &
Carintaan
PRNES

ICID-CIID World Irrigation Scenario

rerene

Thedaad




World irrigation scenario
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Surface & Subsurface Profiles
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International Commission on Irrigation and Drainage




ICID Membership Network 2022

-

------

.........

Present active network spread §
over 80 countries, CoOvering over
95% of the irrigated area
of the world

I MEMBERS (58)
[T AssOCIATED MEMBERS (20)

b Map nof fo scale B

g http://www.icid.org/ncl.php

ICID-CIID




A WATER SECURE WORLD
FREE OF POVERTY AND HUNGER

ICID - CHID



Roadmap to ICID Vision 2030

I 7

Mi1ss10n

Vision
Water secure world free of poverty and hunger
through sustainable rural development

Mission
Working together towards sustainable
agriculture water management through inter-
disciplinary approaches to economically viable,

socially acceptable and environmentally sound
irrigation, drainage and flood management

ICID-CIID



Roadmap to ICID Vision 2030 Goals
Organisation Goals

Enable higher crop productivity
with less water and energy

Be a catalyst for change in
policies and practices

technology

Enable cross disciplinary and
inter-sectoral engagement

Encourage research & support
development of tools to extend
innovation into field practices

Facilitate exchange of
information, knowledge and

Facilitate capacity
|} development



Action Plan
Strategies to achieve goals

Goal A: Enable higher crop productivity with less
water and energy

Strategies
Al : Modernization of irrigation systems
A2 : Improving O&M of Irrigation Systems
A3 : Implementing water saving techniques and technologies
A4 . Promoting Institutional Reforms
A5 : Supporting water productivity enhancement
A6 : Improving performance of irrigation systems
A7 : Using wastewater or poor quality water for irrigation
A8 : Encouraging participatory management of irrigation

systems &

ICID-CIID






In times of scarcity we all have a responsibility to
use water wisely, efficiently and productively.




A doubling of global water productivity

Increased efficiency and water saving from 60% - 95%
Increased food production

Increased and intensified production;
Reducing of risk;

Diversified production;
Renewed/sustained natural resources..
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Modernize irrigation systems

Improve O&M of Irrigation Systems

Implement water saving techniques and technologies
Promote Institutional Reforms

Support water productivity enhancement

Improve performance of irrigation systems

Use wastewater or poor quality water for irrigation
Encourage participatory management of irrigation systems

W..‘
N —



The importance of water:
\Water Is the key to food security
*\Water Is not just for primary production
*\Water for agriculture connects us all together
— In times of scarcity we all have a

responsibility to use water wisely, efficiently
and productively.

We need to be more ‘water smart’.



Food Security

Nexus

Water

| Energy
Security

. Security




Water-Energy-Food Nexus

= Moving towards a Green and Bio-economy for sustainability
= Water efficiency: from 60% - 95%

m Energy efficiency: from high to low use, bio energy, limit
wasteful transport of foods

m Food efficiency: stop wastage of 30 — 40%,; it saves water
and energy

= Apply technology to improve food production



Imnortance of wa







