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Excellency honorable guests,

And distinguished participants,

It is pleasure for me as a secretary general nation commission of UNESCO and my colleague

where to a welcome to you all and express my deepest gratitude and thanks to you for being
here, in this a very important meeting. This meeting is correlated with the national water day
and international world water day. The meeting is focusing on the importance of fresh water
and advocating the sustainable management of the fresh water resources. It is the day of
celebration of water, it's a day to find a better way to manage the water for the future use.

We will try to find a better way how to manage the water resources for this generation and
with respect to the next generation. We hope that this meeting will have successful discussion
and also exchange of idea to get the information also to understand more and more the
importance the fresh water use . We have a good indicator that national commission UNESCO
has done the best effort to make the structures that manage the important issue, there are the
two chairs that are located at the universities as approved with head of universities and
UNESCO. This is UNESCO chair of water reuse and also chair of water and environmental
management for sustainable cities and also we have 7.6-of our category to center that are doing

their research and works under water problems. According to our national programs and also
the IHP as the national UNESCO program There are the original center on urban water
management and international center on Ghanat and historical hydraulic structures and
category to center on management of watershed and bio resources on arid lands . There are
small indicator which show national commission of UNESCO is doing the best effort to
establish the center that are effective and have a good impact on managing the water resources
and using fresh water as a very important issue.

Thank you very much.
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Distinguished delegates
Ladies and gentlemen
Dear friends,

It is unfortunate that I will not be among you today and such a historical city as
Tehran, but it is a great honor to be present through this video message. I would
like to begin by thanking our hosts the Iran Chamber of Commerce Industries,
mines and Agriculture and Iranian National Commission of UNESCO. As we all
know water is higher on the public and consequently in the political agenda today
than any time in a generation. Water security is not perceived by many as the
prerequisites to security in other important areas such as food production and
energy generation. Yet as we elevate the political profile water security we
sometimes lose sight of the fact that water is the greatest opportunity for
development and consequently for creating jobs. Water is undoubtedly the most
precious natural resource and it is under increasing pressure from organization
growing populations and a higher demand, all of which are being exacerbated by
climate change. If you look around the world we have droughts and floods
occurring at the same time. In the in a large countries like Brazil for instance we
have recently lived through a severe drought in the Northeast and the dramatic
floods in the South. Much of the media coverage of this event, pains and water as
a problems a problem. However I firmly believe that far from being a problem
water is the determining factor in improving our world. I realize that this may be
unusual to hear especially in the current International contexts. But the fact that
we do not hear the sentence often does not make it any less true. We have examples
all around the world that demonstrated it. Growing economies improved access to
energy increase the food availability, increased life expectancy, decreased the
child mortality and increased the access to safe drinking water and the basic
sanitation to name just a few. The world is a better place today and water is a
determining factor. Recent estimates indicate that annual investment in the order
of 500 billion to 1 trillion US Dollars will be necessary from now until 2030 to
solve the problem of access to safe drinking water and sanitation. This agenda
demands that we scale of solutions and adapt to a more rapidly changing world.

Study from Unique Economic Institute one of the most prestigious Brazilian
overseas, states that an investment of about 12 billion US dollars in water and
sanitation infrastructure. During the period of four years would generate more
than 1.2 million jobs within the whole productive chain. This data demonstrate
the sector’s importance for the country's social and economic development,
especially for those that are still developing and have a less-than-desirable
infrastructure for water and for sanitation. The question that faces us all is how
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do we do this? Good starting points would be to begin viewing the water as a truly
shared responsibility. We need to understand that we all have an interest in water
and we are all responsible.

Ladies and gentlemen we are urgently needing to find ways of realizing this shared
the responsibility by involving all stakeholders. Experience shows us that we can
not achieve sustainable water resources management without engaging actors of
draws the sectors from the energy sector, food production or sanitation services
and above all the business community. Recent research highlights that, water
security could increase global economic growth in the order of half percent or in
other words about 5 billion US dollars annually excluding environmental risks. In
terms of return on investment it is widely quoted that for every dollar spent on
water and sanitation there is afford to $10 savings in the health sector. This clearly
demonstrates the enormous opportunity for the job market.

Ladies and gentlemen water impacts all of us. As a result it is a complex system
that must be viewed through the water supply, energy, food, transport floods and
droughts length. It must take into account the upstream and downstream social
economic and environmental impacts. As with any intervention in the natural
environment, there are choices to be made. Each of each impacts that are both
positive and negative with costs and benefits. We have worked hard to raise water
to the highest level by articulated in the problem and it is now incumbent upon us
to rise to the challenge and address by the opportunity. I believe this is the moment
where we must reach beyond sector interests to act in collaboration to secure and
sustain our social economic and environmental will be in prosperity in the long
term. By working together I am convinced that we can make a real difference

Thank you very much for your attention.
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Between 1990 and 2010, 2.3 billion people gained access to improved drinking
water sources. This is positive, but not enough. More than 700 million people still do
not have access to clean and safe water for a healthy life. The 2016 United Nations
World Water Development Report estimates that some 2 billion people require
access to improved sanitation, with girls and women especially disadvantaged.
Many developing countries are in water stress hotspots, and likely to be hit hardest
by climate change. At the same time, demand for water is soaring, especially in
emerging economies where agriculture, industry, and cities are developing at a fast
pace. The stakes are high. Water is fundamental to life. It is vital for more inclusive and
sustainable development.

|
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This is why water stands at the heart of the new 2030 Agenda for Sustainable
Development. Water is highlighted in Goal 6 on ensuring the availability and
sustainable management of water and sanitation, and important for the success of
all other objectives — including for advancing the prospect of decent work for all, the
focus of the 2016 World Water Development Report.

Water is vital for agriculture, industry, transport and the production of energy and is
an engine for economic growth. It generates and sustains jobs worldwide, but
attaining the development goals will not just be a matter of adequate resources of
water as a raw material. Water quality and sanitation remains essential in providing

&
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a decent livelihood. Of the 2.3 million work-related deaths every year, 17 percent
can be linked to communicable diseases and unsafe drinking water. This is why
safe drinking water and sanitation at the workplace must become priorities
everywhere. Meeting the challenge of creating and preserving decent jobs in the
face of climate change and water scarcity will require far greater investments in
science, technology and innovation. The evidence shows that investing in water
infrastructure and services can have high returns for both economic development
and job creation. It is important that these investments are planned with all relevant
sectors, including agriculture, energy and industry, to ensure they produce the best
outcomes for all.

Lead United Nations agency for water sciences and education, UNESCO is working
all-out to these ends. This starts with the International Hydrological Programme and
its network of National Committees, Centers and Chairs. The UNESCO-IHE
Institute for Water Education has trained thousands of water scientists and
engineers from developing countries since 2003. Our World Water Assessment
Programme provides Governments and the international community with cutting-edge and
policy-relevant  information on  freshwater  resources  worldwide and s
pioneering new techniques in gender-sensitive water monitoring. All of this will be
vital in taking the 2030 Agenda to fruition.

Moving forward requires action across the field -- by Governments, by civil society
and by the private sector. The challenges we face from climate change, water
scarcity and the displacement of low-skilled workers are enormous. But promoting
high-quality jobs, while preserving the environment and ensuring sustainable water
management will help to eradicate poverty, promote growth and craft a future of
decent work for all. This is UNESCO’s message today.

Irina Bokova
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Mr. President,
Distinguished colleagues and guests,
Ladies, and Gentlemen,

Today, on the occasion of the first commemoration of the National Water Day leading up to
the International Water Day to be commemorated on 22 March, it gives me great pleasure to
be addressing this assembly at the Iran Chamber of Commerce, Industries, Mines and
Agriculture on behalf of the Food and Agriculture Organization of the United Nations (FAO).

FAO and the government of the Islamic Republic of Iran have a longstanding collaboration
that spans over several decades aimed at ensuring the sustainable management of natural
resources in the country. Whilst there are many success stories of such cooperation, the existing
collaboration is progressively being strengthened to address in a more effective and sustainable
manner the ecological challenges being faced in safeguarding the diminishing natural resources
in the light of the increasingly complex environmental issues that are confronting only the
nation but also the region as a whole.

At the very heart of these challenges is the issue of water scarcity and the need for enhanced
approaches to optimize water resources management and governance. Demographic growth,
the drive towards increasing food self-sufficiency, urbanization, socio-economic development,
compounded by the adverse impacts of climate change and the considerable degradation of
water quality are among the major drivers behind the ongoing water scarcity in the Middle East
region. Based on the projections published by the “World Resources Institute”, half of the
countries in the region are expected to face extremely high water stress by 2040.

In this context, it is noteworthy to recall that currently agriculture uses about 70% of all fresh
water withdrawals globally and up to 95% in several developing countries. Particularly in the
Near East and North Africa Region (NENA), which is already naturally exposed to chronic
shortage of water, countries need to cope with one of their most striking challenges: the pursuit
of food and water security for sustainable social and economic development, under an
unprecedented severe escalation of water scarcity. An alarming trend observed over the last
decades shows that the NENA Region is experiencing more frequent, intense and long
droughts. Productivity of agricultural systems is threatened along with increase of land
degradation and desertification, augmented severity of sand storms and overall decline of
livelihood. Drought impact might be disruptive without putting in place timely and proper
mitigation measures at local, national and regional scales.

It is therefore of paramount relevance that countries strategically plan their water resources
allocation and review their water, food-security and energy policies to account for the impact
of climate change (particularly its extreme events) and to ensure their alignment with the
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imperative of making the best use of each single drop of water. Moreover, risk reduction of
drought and other climate-related hazards need to be addressed and ‘Drought Management’
measures need to be incorporated at policy and institutional levels.

As we all are aware, Iran itself has been experiencing major water challenges that have turned
water security into a national priority at the moment. Population growth, climate change,
increasing demand, and declining supply are among the factors increasingly adding pressure
on water resources in the country. Water scarcity is not a new phenomenon in Iran. With an
average annual precipitation of 257 mm (namely less than one-third of the average annual
precipitation at the global level) and temperatures in the arid and semi-arid region within which
the country is located averaging 17 °C, Iran is considered as being "water stressed" since the
amount of available annual Renewable Water /Resources (RWR) per person (i.e. the
measurement used by experts to determine water availability) has dropped to one third of the
world’s average in the past 15 years.

» 4
. -
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To address this challenges, FAO, as a Specialized technical agency, launched in 2013 the
“Regional Initiative on Water Scarcity” (WSI), providing as a first output the Regional
Collaborative Strategy on Sustainable Agricultural Water Management in the Near East and
North Africa Region. The Regional Collaborative Strategy represents a framework to assist
countries in identifying and streamlining policies, governance, investments and practices that
can sustainably improve agricultural productivity and food security in the region. I am pleased
to announce that as of 2016, Iran has become one of the focus countries of the Regional
Initiative.

In order to implement the Regional Collaborative Strategy and to accelerate the adoption of
Agricultural Water Management solutions in the NENA Region, FAO developed a Regional
Collaborative Platform which leverages on other existing Regional and International
initiatives (such as DWFI Global Yield Gap Atlas, UNESCO-ITHE Water Accounting), projects
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and partnerships (for example, with ICBA, AWC, ICARDA, National Centers of Excellence)
to accelerate delivery of results.

Strategic partnerships provide vital means to complement FAQO’s technical capabilities in
gathering and developing of state-of the-art information and data to provide the evidence-base
supporting water resources management, policy-making and decision-making processes. This
is considered a major advance in the NENA Region for quantitative benchmarking, monitoring
and targets setting of pertinent output and outcome indicators (including those related to the
Sustainable Development Goals).

Another significant dimension of the strategic partnership in addressing the fundamental
challenge of water scarcity is mobilising a broad spectrum of key stakeholders. We all
recognise that water is a key element of life for everyone. But the necessity of water is not
merely a social or environmental issue or even solely one of human survival, it is also an
economic issue. Investment in effective water resources management is critical for further
enhancing agricultural and rural as well as the empowerment of local communities. The
optimal utilisation of natural resources is crucial in reinforcing local and national economies.
It is from this perspective that the Public-Private Sector partnership is advocated as central
pillar to the strategic partnership with the broader spectrum of stakeholders. By having
governments, international organizations, civil society and the private sector work together,
we would be able to devise participatory and innovative policy, governance and management
options for the sustainable use of water scarce resources.

Our vision here in Iran is to transform our role to be able to assist the government to achieve
sustainable food security and realize enhanced agricultural productivity whilst effectively
tackling the water scarcity challenges and safeguarding the country’s natural resources. We
aim to do this through the implementation of a national integrated strategic programme for
sustainable water governance in Iran which advocates inter-linkages between water, food-
energy, and climate sectors through a nexus approach. The private sector has a key role to play
in this endeavor. I trust that the Iran Chamber of Commerce and FAO can continue to forge a
closer collaboration to attain this goal.

Thank you.
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Good morning everybody! It is my pleasure to be here this morning at national water day for
Iran. I am just arrived last night from Paris from UNESCO and I’m here for a week to have a
look around some potential sites in Iran that could become UNESCO global geo-parks. But
this morning I want to talk a little bit about water. Water is life, water is what we are, most of
our body is water, most of the surface of this planet is come from water, it’s fundamental to
life, and we know that! That this is the one ingredient we hold which life cannot exists. But the
215 century humanity is facing great challenges, as the population of the planet increases the
demand for access to fresh water is raising constantly. Add to this, the challenges we will face
on climate change, you can get an idea of the scale of the problems that we will face in the
decades ahead. We can see already some of these challenges. In some of the small island
developing states for example some of the small countries in the Pacific Ocean; their fresh
water supplies are already becoming affected by raising sea water. We can see as the planet
warms some of the glaciers and areas like the Himalayas are starting to shrink, decreasing the
supply of fresh water the some of the most heavily populated areas of the world. Some areas
of the planet are getting wetter but others are becoming much much drier. So it’s very important
that we have good science behind these challenges that we face, so that will enable us to find
good solutions.

In September last year, all countries of the United Nations endorsed the 17 sustainable
development goals that form the so called “Agenda 2030”. I want to concentrate a little bit on
one of those goals and I want to tell you a little bit about what my area of UNESCO, earth
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science, is doing. Goal number 6: ensure access to water and sanitation for all. There are
various targets outlined within this sustainable development goal such as achieving universal
and equitable access to safe and affordable drinking water for all. But I want to concentrate on
three of them; one is to improve water quality by reducing pollution, eliminating dumping and
minimizing the release of hazardous chemicals and materials. Within the international geo-
science program of UNESCO of which I am the secretary, we have a major project operating
in Africa exactly on this field. There are many small mines run by local people across parts of
Africa using chemicals that are infiltrating aquifers, poisoning the water supply, poisoning
soils, poisoning the plants that grow in the soil, poisoning the animals that eat those plants and
again works their way into our own human body as well. With the help of the Swedish
government, UNESCO is trying to understand the scale of this problem, trying to understand
what solutions that we can come up to address some of these problems and to involve
international cooperation amongst geo-scientists and hydrologists to work together, because it
is a common problem for all of us and it’s important that we work together to try to solve these
problems and that brings me to one of the other targets of goal number 6; is to expand
international cooperation and support to developing countries in water and sanitation related
activities including water harvesting, desalination, water efficiency, recycling, etc. Again
within international geo-science program, we have geo-scientists from across the world from
the developed world from the developing world, working together to understand for example
how trans-national aquifers really work and how activity on one side of an aquifer might affect
the water supply to people on the other side. It is important that we understand that water and
aquifers do not recognize national borders. They follow different borders, geological borders.
And one other area that we are working in UNESCO of course is with the very new designation
that UNESCO has just created just 3 months ago; the UNESCO global geo-park. This is the
first new site designation of this kind that UNESCO has created since 1972, when the world
heritage convention was signed. Many of these new UNE SCO global geo-parks are areas that
themselves have feel stresses by water supply. We have UNESCO global geo-parks and areas
of Viet Nam that are in karst areas, limestone areas which have huge problems with securing
water supplies for their people. We have other UNESCO global geo-parks which are informer
mining areas, with the water supply has become contaminated by unsustainable practices in
mining which we have to avoid. I mentioned the international geo-science program and before
I finish I would like to pay tribute to Iranian scientists who in the past were very active in the
IGCP particularly Dr. Abdolghasem Haeripour and I would very much encourage Iranian geo-
scientists and hydrologists to once again become active in this wonderful international program
of cooperation among scientists, the international geo-science program. So, to finish up, I like
to wish you all the best on national water day. I understand this is also the Iranian contribution
to the international world day of water. I know that it takes place this year on the New Year
holyday. So add of that, I’d like to wish you all the very happy New Year and good festivities
two weeks ahead.

Thank you very much,
Merci boaucoup!
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Water Shortages Spreading Fast

The earth is literally drying up. Thousands of lakes and rivers are disappearing. Lake Chad on the
border between Chad and Niger is now only 4 percent of its former self. It may soon exist only on old
maps. The Aral Sea, once one of the world's largest inland water bodies, is only a small fragment of
what it was 40 years ago. On June 14,2015, NASA released the results of a decade long project studying
the earths’ 37 largest aquifers. It reported that 21 of these were shrinking as a result of over-pumping.
Within this group 13 are shrinking at a disturbingly rapid rate. This analysis by NASA in cooperation
with the Jet Propulsion Laboratory in California has confirmed that the world’s underground water
resources that supply 35 percent of all irrigation water are shrinking and at an accelerating rate.

Among the world’s most stressed aquifers are the Arabian Aquifer |
which supports some 60 million people, the Indus Basin Aquifer,
which is shared by India and Pakistan, and easily supports 200
million people, and the Murzula-Djado Basin Aquifer which is
shared by Libya and Niger. Not surprisingly, the most stressed
aquifers are usually found in arid and semi-arid regions. During the
last half of the twentieth century, the world’s irrigated area -
expanded from just under 250 million acres in 1950 to roughly 700 E= ' -
million in 2000, nearly tripling. Since then the growth in irrigation ==

has come to a near standstill, expanding only 10 percent between & .

2000 and 2010. Given this loss of momentum in growth could the ;

irrigated area start to plateau or even begin to shrink in the not too distant future. If it begins to shrink,
would the harvest also begin to shrink?

Today at least 18 countries, containing half the world’s people, are over-pumping their aquifers. Among
them are the big three grain producers China, India, and the United States, which account for half of
the world grain harvest, along with several other populous countries, including Iran, Pakistan and
Mexico. Historically, beginning with the Sumerians some 6,000 years ago, irrigation water came from
building dams across rivers, thus creating reservoirs that facilitated diverting the water onto the land
through a network of gravity-fed canals. This method of irrigation dominated until the mid-twentieth
century when, with few sites remaining for building dams, farmers turned to drilling wells to tap
underground water resources. Since 1950 growth in the world irrigated area has come largely from
pumping underground water resources.

Tapping underground water resources gave world food production a huge boost, but as the demand for
grain continued climbing, so too did the amount of water pumped. Before long, the extraction of water
in many areas began to exceed the recharge of aquifers from precipitation, and water tables started to
fall. And then wells began to go dry. In effect, over-pumping for irrigation creates a water-based food
production bubble, one that will burst when the aquifer is depleted and the rate of pumping is
necessarily reduced to the rate of recharge.

Among the big three, dependence on irrigation varies widely. Some four fifths of China’s grain harvest
comes from irrigated land, most of it drawing on surface water from the Yellow and Yangtze rivers and
their tributaries. Three fifths of India’s grain is irrigated, mostly with groundwater. For the United
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States, only one fifth of the harvest is from irrigated land. The bulk of the U.S. grain crop is rain-fed,
produced in the highly productive Midwestern Corn Belt where there is no need for irrigation.

India leads in the pumping of underground water at 210 billion cubic meters per year, roughly equal to
the 105 billion cubic meters used in China and the 100 billion cubic meters in the United States
combined. Stated otherwise, irrigation water use in India is equal to that of China and the United States
together.

Falling water tables are already adversely affecting harvest prospects in north China. A groundwater
survey released in Beijing as early as 2001 indicated that the water table under the North China Plain,
the region that produces half of the country’s wheat and a third of its corn, was falling fast. Over-
pumping has now largely depleted the shallow aquifer, forcing well-drillers to turn to the region’s deep
aquifer, which is not replenishable.

As serious as water shortages are in China, they are even more alarming in India, where the margin
between food consumption and survival is so precarious. In India, whose population is growing by 19
million per year, irrigation depends heavily on underground water. And since there are no restrictions
on well drilling, farmers have drilled some 27 million irrigation wells that are collectively pumping a
vast amount of underground water.

In this global epicenter of well drilling, pumps powered by heavily subsidized electricity are dropping
water tables at an alarming rate. Water tables are falling in every state among the states most affected
are Punjab, Haryana, Rajasthan, and Gujarat in the north and Tamil Nadu in the south. In North Gujarat
the water table is falling by a staggering 20 feet per year. In Tamil Nadu, a state of 72 million people,
water tables are falling everywhere. Kuppannan Palanisami of Tamil Nadu Agricultural
University noted in 2004 that 95 percent of the wells owned by small farmers, which are typically
shallow wells, had dried up, reducing the irrigated area in the state by half over the preceding decade.
In the United States, farmers are over-pumping in the Great Plains, including in several leading grain-
producing states such as Texas, Oklahoma, Kansas, and Nebraska. In these states, irrigation has not
only raised wheat yields but in some areas it has also enabled a shift from wheat to corn, a much higher-
yielding crop. Kansas, for example, long known as the leading wheat state, now produces more corn
than wheat.

Irrigated agriculture has thrived in these states, but the water is drawn from the Ogallala aquifer, a huge
underground water body that stretches from Nebraska southwards to the Texas Panhandle.
Unfortunately, the water in the Ogallala is from precipitation that fell eons ago. It has a very weak
recharge, with a pumping to recharge ratio of 24 to 1. Once it is depleted, the wells go dry and farmers
will either go back to dry land farming or abandon farming altogether, depending on local conditions.
In Texas, a large grain and cattle state, whose northern part overlies the shallow southern end of the
Ogallala, irrigated grain area peaked in 1975. Since then it has shrunk by two thirds, with the most
precipitous drop coming in recent years. In Kansas the peak came in 1982 and its irrigated grain area
has since fallen 41 percent. Nebraska, now also a leading corn-producing state, saw its irrigated area
peak, in 2007. Even though aquifer depletion is sharply reducing grain harvests in some individual
states, it is not yet sufficient to reduce the overall U.S. grain harvest, the bulk of which is produced in
the highly productive Midwestern Corn Belt which is rained. To illustrate this fabled productivity, the
state of lowa produces both more grain than Canada and more soybeans than China. Neighboring
Illinois is not far behind.

In India, water tables are falling in every state. The World Bank estimates that 190 million Indians are
being fed with grain produced by over-pumping, The water table under the North China plain, has fallen
from 30 feet below the surface to as much as 1,000 feet below in some locations. The shallow wells
have dried up and been abandoned forcing farmers to drill even deeper.

The Ogallala aquifer, the world’s largest, which supplies irrigation water in the US Great Plains states
is being heavily over pumped. California’s San Joaquin valley, one of the world’s leading sources of
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fresh fruits and vegetables, which is heavily dependent on irrigation, may pump it's only aquifer dry
within the next 20 years.

During the last couple of decades several countries, most of them in arid regions, have over-pumped to
the point where aquifers are being depleted and wells are going dry. With the supply of irrigation water
shrinking, at some point grain production begins to fall. Among the countries whose use of water has
peaked and where the grain harvest has begun to shrink are Saudi Arabia, Syria, and Yemen. In each
of these countries the decline in irrigation water availability was followed by a decline in grain
production. Thus far, only smaller countries have suffered a decline in production but larger water
scarce countries such as Pakistan and Mexico may not be far behind.

China, with nearly 1.4 billion people, is faced with a dwindling supply of water. In 1960 it had 50,000
lakes and rivers. By 2010 only 23,000 remained. In India, where farmers have drilled some 27 million
irrigation wells, water tables are falling almost everywhere. The shallow wells are going dry, depriving
small farmers, who cannot afford to drill deeper, of irrigation water. In the United States water tables
are also falling but fortunately irrigated land accounts for only one fifth of the grain harvest. Most of
the irrigated land is in the Great Plains states and California. What is now becoming clear is that the
western half of the United States is drying up.

Nowhere are falling water tables and the shrinkage of irrigated agriculture more dramatic than in Saudi
Arabia, a country as water-poor as it is oil-rich. After the Arab oil export embargo in 1973, the Saudis
realized they were vulnerable to a counter embargo on grain. To become self-sufficient in wheat, they
developed a heavily subsidized irrigated agriculture based on pumping, from an underground aquifer.
After being self-sufficient in wheat for over 20 years, the Saudis announced in early 2008 that, with
their aquifer largely depleted, that they would reduce the planting of wheat, by one eighth each year
until 2016, when production would end. Shortly thereafter as they realized more fully the high value of
their remaining water, they phased irrigation out earlier than scheduled. As of 2015 the Saudis are
importing all of their grain, They anticipate importing some 15 million tons of wheat, rice, corn,
and barley feed to both their 30 million people and their fast growing herds of livestock and flocks of
poultry. Saudi Arabia was the first country to publicly project how and when aquifer depletion would
shrink its grain harvest.

Syria, a country of 22 million people riddled by civil war, is also over-pumping its underground water
resources. Its grain production peaked in 2001 and during the years since has dropped 32 percent. It,
too, is becoming heavily dependent on outside grain. In neighboring Iraq, grain production has
plateaued over the last decade even as its rapid population growth continues. It is now dependent on
the world market for two thirds of the grain it consumes. In addition to aquifer depletion, both Syria
and Iraq are also suffering from a reduced flow in the Tigris and Euphrates rivers as upstream Turkey
claims additional water for its own use.

In Yemen, a nation of 24 million people that shares a long border with Saudi Arabia, the water table is
falling by roughly 6 feet a year as water use far outstrips aquifer recharge. With one of the world’s
fastest-growing populations and with water tables falling throughout the country, Yemen is becoming
a hydrological basket case. Grain production has fallen by nearly half over the last 40 years. Within a
few years, irrigated fields will be a rarity and the country will be importing virtually all of its grain.
Living on borrowed water and borrowed time, Yemen could become a failed state, disintegrating into
a group of tribal fiefdoms warring over water.

In the Arab Middle East the world is witnessing a collision between a fast expanding population and a
shrinking water supply. For the first time in history, grain production in a geographic region is dropping
with nothing in sight to arrest the decline. Because of the failure to mesh population and water policies,
each day now brings 9,000 more people to feed and less irrigation water with which to feed them.
Other countries with much larger populations are also near or beyond peak water. In Iran, a country of
79 million people, grain production dropped 10 percent between 2007 and 2012 as irrigation wells
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started to go dry. And, since one fourth of its current grain harvest is based on over-pumping, a further
decline in its harvest is in prospect. With its population growing by a million people each year, it, too,
faces the prospect of growing dependence on the outside world for its food supply.

Pakistan, with a population of 199 million that is growing by over 4 million per year, is also mining its
underground water. Most of its irrigation water comes from the Indus river system, that is fed largely
by snow melt in the upper reaches of the Indus Basin but in the Pakistani part of the fertile Punjab plain,
the drop in water tables appears to be similar to that occurring across the border in India.

Observation wells near the twin cities of Islamabad and Rawalpindi in Pakistan’s northeast showed a
fall in the water table between 1982 and 2000 that ranged from 3 to 6 feet a year. In the Pakistani
province of Baluchistan, the water tables around the capital, Quetta, are falling by 11 feet per year—
which is why the city is running out of water. Sardar Riaz A. Khan, former director of Pakistan’s Arid
Zone Research Institute in Quetta, reports that six of Baluchistan’s seven basins have exhausted
their groundwater supplies, leaving their irrigated lands barren. Not surprisingly a mass exodus out of
Baluchistan is underway, making it one of the world’s largest flows of water refugees, one that numbers
in the millions.

In a World Bank study, water expert John Briscoe says: “Pakistan is already one of the most water-
stressed countries in the world, a situation which is going to degrade into outright water scarcity due to
high population growth.” He then notes that “the survival of a modern and growing Pakistan is
threatened by water.”

Similarly in Mexico -home to a population of 122 million that is projected to reach 156 million by
2050- the demand for water is far outstripping supply. Mexico City’s water scarcity is well known, but
rural areas are also suffering. In the agricultural state of Guanajuato, the water table is falling by 6 feet
or more a year. In the wheat growing state of Sonora, farmers who once pumped water from the
Hermosillo aquifer at a depth of 40 feet, now pump from over 400 feet. With little hope for sustaining
the irrigated area, a decline in grain production may be imminent.

In addition to these small and midsize countries, aquifer depletion now also threatens harvests in the
big three grain producers—China, India, and the United States—that together produce half of the
world’s grain. The question is not whether water shortages will affect future harvests in these countries,
but rather when they will do so.

As world agriculture expands, water conflicts at the international level, such as the one in the Nile river
basin between Egypt and the upstream countries, make the news. But within countries it is the
competition for water between cities and farms that preoccupies political leaders. Indeed, many
countries farmers now face not only a shrinking water supply as aquifers are depleted, but also a
shrinking share of that shrinking supply.

Dennis Dimick of the National Geographic Society notes that in the US West all water is now spoken
for. There are no unclaimed water resources. The growing water needs of major cities and thousands
of small towns can be satisfied only by taking water from agriculture. As the value of water rises, more
farmers are selling their irrigation rights to cities, letting their land dry up. Hardly a day goes by without
the announcement of a new sale. Half or more of all sales are either by individual farmers
or by their irrigation districts to cities and municipalities.

For farmers who are located near cities, the market price of water typically far exceeds the value of the
crops they can produce with it. As a result, more and more of the world’s farmers are selling to nearby
cities. Unfortunately the 13,000 privately owned tank trucks hauling water from rural areas to Chennai
(formerly Madras) to augment the cities inadequate supply of water with street sales are also mining
the region’s underground water resources. As water tables fall, eventually even the deeper
wells will go dry, depriving rural communities of both their food supply and their livelihood.
Where virtually all water has been claimed, cities can typically get more water only by taking it from
farmers. Countries then import grain to offset the loss of irrigated grain production. Since it takes 1,000
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tons of water to produce one ton of grain, importing grain is the most efficient way to import water.
Thus trading in grain futures is, in a sense, trading in water futures. To the extent that there is a world
water market, it is embodied in the world grain market.

We can now see how over-pumping, whether in the Middle East or the U.S. Great Plains, can lead to
aquifer depletion and shrinking grain harvests. In short, shrinking irrigation water supplies can translate
into shrinking harvests. For some countries this is no longer merely a theoretical possibility. It is a
reality. Thus far, aquifer depletion has translated into shrinking harvests only in smaller countries in
the Middle East.

When we look at middle-sized countries with tightening water supplies, such as Iran, Mexico, and
Pakistan, we see that Iran is already feeling the effects of shrinking water supplies from over-pumping.
Pakistan appears also to have reached peak water. If so, peak grain may not be far behind. In Mexico,
water use has plateaued and may soon decline. With less water for irrigation, Mexico is also facing the
prospect of a shrinking grain harvest.

The world has quietly transitioned into a situation where water, not land, has emerged as the principal
constraint on expanding food supplies. The long held assumption has been that if there is enough land,
the water will be there. Unfortunately, that assumption no longer holds.
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