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MEXIYHAPOJHBIE OTHOIIEHMS 1 MUPOBA S ITOJIMTUKA

Boanasi 6e30MacHOCTH B YCJIOBHSIX H3MEHSIIONIET OCS
KJIAuMarTa

Maijixa X. I'nsaHn
Yuusepcumem Konopaoo, boynoep, CLIIA

Annomayusn: IoHATHE «BOXHBIA MHp, KOTOPBIH MBI XOTHM» CBs3aHO ¢ kamnanueit OOH «Mup
KOTOPBIH MBI XOTUM». OHO OTKPBITO K CyOBEKTHBHOMY TOJKOBAHHMIO, TAK KaK JIIOAU UMEIOT pa3-
JUYHOE TIOHUMaHue KeJaeMoro Oyymiero. Kaxplii uenoBeKk Wi opraHu3anys BeposTHO ompe-
JIeTsIeT CBOM COOCTBEHHBIN HA0Op KIIOYEBBIX 03a00YEHHOCTEH: MuIla, ynuctas (He3arpsi3HeH-
Has) BOJa, yCTOWYMBAS CEIbCKOXO3SIMCTBEHHAs MPOAYKTUBHOCTD, YCTOHUNBOE MCIIONb30BaHHE
3eMEeJIbHBIX 1 MOPCKUX PECYPCOB, 30pOBasi )KU3Hb U OE30MacHbIE CPEJCTBA K CYIIECTBOBAHUIO.
Ho xaxumu 061 yTOMMUYECKUMH He OBUIM MICH, NX HEBO3MOXKHO pealn30BaTh 0€3 aJeKBaTHOTO
YCTOWYHBOTO BOJJOCHAOKEHHS.

B 2009 roxy Tormanmuuii I'enepansusliii Cexperaps OOH Ilan I'n My 3ametni: «Xopomro u3-
BECTHO, YTO BO/Ia ATO *u3Hb (MMeetcs BBuAY fAokiian FOHECKO 2009 roga «Bona B u3menso-
meMcs Mupe»). DTOT AOKJIaJl MOKa3bIBAaEeT, YTO BOAA TAK)KE 03HAYAET CPEJICTBO K CYIIIECTBOBA-
HHUIO. DTO MyTh OT O€HOCTH OTIENBHBIX JIUI] U OOIIECTBEHHOCTH.

VYopaBieHne BOIHBIMU pecypcaMy HEOOXOIMMO, €CIH MHP CTPEMUTCS K YCTOHUHUBOMY Pa3BH-
THIO. DTOT BBI30B Jaxke 0ojiee HEOTIOXKEH, TaK KaK MUpP CTAJIKUBAECTCA C TPEMs YyTPO3aMH — HU3-
MEHEHHE KJIMMaTa, POCT IIeH Ha MPOI0BOIBCTBUE U HHEPTHUIO, T00ATIBHBII SKOHOMHYECKUH KPH-
3uc. Bee Tpu yrpo3sl 000CTpsOT OEJHOCTh, HEPABEHCTBO M HU3KHE TEMIIBI Pa3BHUTHSL.
CTaHOBHUTCS OYEBUIHON BO3pacTaromas 03a004eHHOCTh B CBA3M C M3MEHEHUSAMH KIIUMAara 1 Co-
CTOSTHMEM BOJAHBIX pecypcoB. CTpaHbl MHpa BCe OOJBIIE OCO3HAIOT, YTO BO3JACHCTBUS 3KCTpE-
MaJIbHBIX THAPOMETEOPOJIOTHUECKUX SBJICHUH, KOTOPBIE MOTYT IIPOM30MUTH, cKaxeM, B 2050-x
rojiax, HAYMHAIOT MPOSBIATHCA Ha HECKOJIBKO JeCATHIICTHH paHee. Kpome Toro, BEICOKa Bepo-
ATHOCTB YBEJTUUEHUS YaCTOTHI, HHTEHCUBHOCTH M OIIACHOCTH TAaKHUX 3KCTPEMAbHBIX COOBITHH,
CBSI3aHHBIX C KIIMMAaTHYECKIMH U3MEHEHUSIMH.

Knioueswie cnosa: Bonnsle pecypchl, 6e30MacHOCTb, KIMMAT, COBPEMEHHbBIH MUP, IPOJOBOJIb-
CTBHE

Jna yumuposanusn: Tnsan M. I. Boanas 6e30macHOCTh B YCIOBHSX H3MEHSIOIIETO-
¢ xnmmara. Ilpobnemvr nocmcosemcrozo npocmpancmea. 2018;5(3):218-223. https://doi.
org/10.24975/2313-8920-2018-5-3-218-223
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Water Security in a Changing Climate

Michael H. Glantz
University of Colorado at Boulder, USA

Abstract: The notion of «the water world we wanty is a spin-off of the United Nations campaign
The World We Want. 1t is open to subjective interpretation, as people have different perceptions
of a desired future. Each person or organization is likely to identify their own set of key con-
cerns: food, clean (uncontaminated) water, sustained agricultural productivity, sustainable use of
land and ocean resources, healthy lives and secure livelihoods. But whatever utopian world view
one creates, it cannot be achieved without adequate sustained water supplies.

In 2009, the then United Nations Secretary-General Ban Ki-Moon noted: It is well known that
water is life; what this Report shows is that water also means livelihoods. It is the route out of
poverty for individuals and communities. Managing water is essential if the world is to achieve
sustainable development.

This challenge is even more pressing as the world confronts the triple threats of climate change,
rising food and energy costs, and the global economic crisis. All three are exacerbating poverty,
inequality and underdevelopment.

It is apparent that climate, water and weather-related concerns are mounting. Societies are be-
coming increasingly aware that impacts of extreme hydrometeorological events expected to oc-
cur in, say, the 2050s are starting to appear decades earlier. These extreme events — related to
climate change — are likely to increase in frequency, intensity and severity.
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THE WORLD WE HAVE

Many people believe that clean water is
in endless supply. After all, the global ocean
makes up 71% of the Earth’s surface and con-
tains the largest share of the planet’s water
supply. The expectation is that scientists will
one day devise ways to make the ocean’s salt-
water potable. However, freshwater is, and
will remain in the next few decades, a critical
resource worldwide.

Over 1 billion people still lack access to safe P e PR
water supplies, while 2.6 billion people lack o
adequate sanitation. Lack of sanitation leads to

widespread microbial contamination of drink- ~ £ig.1 Summary of the planet's supply of water
ing water [1]. availability and use (published in 2010) [2]
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Water metrics: The world’s 6.7 billion peo-
ple consume about 4 500 km® (4.5 teralitres)
of freshwater annually. Approximately 10% is
for domestic use, 70% is for food production
and 20% is for industrial purposes. Freshwater
precipitation makes up 2.5% of the available
resource and much of that falls in remote ar-
eas, leaving only 10% of the total continental
precipitation input as easily available for hu-
man use (about 9 000—12 000 km?).

GETTING TO THE WORLD WE WANT:
«CONNECTING THE DOTS»

«The water world we want» is a motivation-
al notion to stimulate thinking and action to
reduce water insecurity, with the well-being of
future generations in mind. It is therefore a so-
cial invention that can be defined as an idea or
a slogan that motivates large numbers of peo-
ple to take action. Successful social inventions
can have as great an effect on humanity as new
scientific or engineering breakthroughs.

Thinking about water in a world we want
generates an image of a child’s game called
Connect the Dots. The picture that appears af-
ter connecting the numbered dots is often sur-
prising. This may be a way of raising aware-
ness of the interdependencies among climate,
water, food, health and energy activities. The
diagram below provides an overview of con-
necting the dots. It is one perspective of a mul-
tifaceted process to move towards the world
we want that has water for all.

THE WORLD WE WANT

There are many reports about «water af-
fairs» that span different disciplines. Some
of these are on the growing scarcity of water,
competing demands for and access to water,
water conflicts and hot spots, water pollution,
human health and so forth. New water-related
issues and conflicts are occurring around the
globe daily.
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Demands for access to water, which is essen-
tial for meeting basic human needs — drink-
ing, cooking and hygiene — can create conflict
among stakeholders with various needs, wants
and demands:

Fig2

« for development-related socioeconomic
activities (e.g. factories versus food
production);

» for irrigation of commercial crops or
biofuels crops as opposed to meeting the
public need for food and water security;

» for the protection of wetlands and other
ecosystems versus commercial exploitation;
and

+ for growing food locally versus for export
(e.g. exporting «virtual water»).

It is difficult for those in water-fortunate sit-
uations to relate directly to people who spend
hours every day searching for water. Water
quantity cannot be viewed by itself, because
its availability and societal access, as well as
increasing demands, are highly variable in
both time and place. Gaps that exist between
«water haves» and «water have-nots» must be
addressed.

Throughout history, societies have found
reasons and devised means to move water
from places of excess to places in need. These
methods include using viaducts, surface and
underground irrigation schemes, river diver-
sions, rainfall harvesting techniques, water im-
poundment in dams, reservoirs, and artificial
ponds and lakes.
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Fig. 3 One drop is equivalent to 50 litres of vir-
tual water. All values are based on calculations
depending on the product’s origin and production
process [3]

THE HEALTH, FOOD OR ENERGY WE WANT

Water is crucial for human and ecosystem
well-being, agriculture, energy and public
health. No one can deny that water is vital to
life and is increasingly difficult to access, es-
pecially for poor people and communities that
survive at margins of society with few resourc-
es and no political influence. However, it is ex-
tremely important to note that water crises are
appearing in industrialized and emerging so-
cieties with regard to water quality for human
consumption (e.g. Flint, Michigan, USA) and
with regard to water quantity (e.g. Cape Town,
South Africa).

Without clean water, communities cannot
practice healthy hygiene, wash or prepare
foods, nor help people to replenish fluids.
Approximately 842 000 people die each year
from diarrhoeal disease associated with drink-
ing unsafe water — almost half are children un-
der the age of five [3].

The figure below defines the water footprint
needed to produce a specific amount of grain
crops and meat items. Food supply is depend-
ent on the timely availability of water in ade-
quate amounts, and varies among crops. Some

2018 5(3):218-223

(e.g. rice) thrive only with an abundance of
water. Others (e.g. sorghum) fare well under
dry conditions. Still others need both condi-
tions to occur at various phases of their growth
cycle. With a warmer global climate, the un-
certainties that have surrounded agricultural
activities in the past are likely to increase.

WE CANNOT HAVE THE WATER WE WANT,
WITHOUT THE CLIMATE WE WANT

What might be considered a great climate
for one region may not suit the needs of an-
other region. Even within a region, there are
different climate conditions that are favoured,
depending on climate-dependent livelihood
activities.

The impacts of climate change are not just
about record-setting climate, water or weather
extremes. There are always high-impact events
that affect societies, especially highly vulner-
able, at-risk populations. As global to local
climate temperatures increase, researchers an-
ticipate an increase in the frequency, intensity
and severity of hydrometeorological extremes.

Energy and Water are
... Inextricably linked

W

Fig.4 Energy and water systems are interconnect-
ed [4].

To summarize, without the climate we want,
we cannot have the water we need to produce
the food we need for the well-being of people
in the future.
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WE CANNOT HAVE THE CLIMATE WE WANT,
WITHOUT THE CLIMATE POLICIES WE NEED

International negotiations have taken place
since the late 1980s on climate change science,
impacts and policy, right up to the third session
of the Conference of Parties (COP) of the Unit-
ed Nations Framework Convention on Climate
Change in Kyoto, Japan. Since the signing of the
Kyoto Protocol in 1997, governments around
the world have increasingly taken a serious in-
terest in the causes and possible impacts of glob-
al warming on their countries’ economies and
policies, and the well-being of their populations
and ecosystems.

Deliberations have heightened since then,
taking on increased urgency nearly every year
until the Paris Agreement was adopted at the
twenty-first session of the COP in 2016. This
Agreement is proof that a large majority if na-
tions are serious about finding a pathway to
prepare for this century’s uncertain variable and
changing climate, water and weather future.
Succinctly capturing this hopeful, if not optimis-
tic view noted «The Paris Agreement is the most
inclusive global agreement on climate change to
date... Paris... set a global goal to which every
country has agreed to contribute. While it does
not bind any one country to any one solution, it
focuses all players on the same challenge» [5].

Projected Impacts of Climate Change
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WITHOUT THE CLIMATE POLICIES WE NEED,
WE ARE BACK TO THE WORLD WE HAD

By signing the Paris Agreement, countries
have agreed that global warming is a threat to
well-being and there is a need to prepare for a
new climate normal. This normal will continue
to increase from decade to decade in the absence
of effective limits on greenhouse gas emissions.
Many governments are beginning to assess ap-
proaches to adjust activities of civil society to a
new climate normal. But what about the water?
Are countries preparing for a new water normal?

It seems that most environmental problems
in which humans are involved are taking place
imperceptibly because they are low grade, in-
cremental and cumulative over the long term.
Seemingly insignificant problems from one year
to the next become environmental crises in sev-
eral years or decades. These problems include,
but are not limited to, tropical deforestation, soil
erosion, ozone depletion, greenhouse gas emis-
sions, air pollution and water pollution.

Many water and water-related problems are
due to creeping environmental changes. They
appear most often at the subnational to region-
al levels. Societies have difficulties recognizing
and coping with slow-onset, incremental, imper-
ceptible but cumulative changes in the environ-
ment, so there is a tendency to deal with it later.

Water quality is an example of a creeping
environmental problem. Today’s water quality
in a given location is not much different from
yesterday’s, and tomorrow’s is likely to be not
much different from today’s. This thinking is
replicated daily, so there appears to be no need
to take action. However, after a few years, the
degradation of water quality will have become
noticeable, significant, harmful and possibly at
a costlier crisis stage. It would likely have been
easier and cheaper to resolve the water quality
contamination earlier.

Water demand is also a creeping change,
because of societal factors such as population
increase, expansion of water-intensive indus-
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trial processes, increasing affluence, migration
and the likely increase in variability in extreme
hydrometeorological events as the global cli-
mate varies and changes. Related extremes
— droughts, floods, flash floods, tropical cy-
clones and others — will not only appear in
the currently identified vulnerable regions, but
will also occur in unsuspected new regions.
While countries on opposite sides of the planet
may be struggling with similar water issues, they
are generally most concerned about resolving
their own crises. Perhaps a social invention could
be devised that would bring together spatially
disparate groups with varied interests to work to-
gether to resolve the planet’s range of water crises
and to work towards the water world we want.

CONCLUSIONS
The issues outlined above are being ad-
dressed globally, and many ideas have been
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