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No way, José!
Yet another crisis?
What??
WATER??117?77
Oh, please, NOOOQ!
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Note di presentazione
First, a review of the MDGs – the eight goals.
In my view these goals really reflect a poor persons agenda – a truly human development agenda – reflecting the most important capabilities.  They translate HD into simple and meaningful objectives.  They address some of the most enduring problems of poverty in terms of peoples’ lives.  It’s an agenda for eradicating poverty – human poverty not just income poverty – in the world.
So what’s new? Four things. First, these goals have quantitative specific targets. Second, they are time bound. And third, there is a political commitment and agreement.  That makes MDGs a new powerful force for change, for accelerating the pace of development.  Fourth and finally, these goals put poverty and human development at as the bottom line of the agenda for international cooperation.  It reminds us all that things like macroeconomic stability, expanding trade, and indeed economic growth are means to this ultimate end of reducing global poverty, and challenges rich countries to focus their aid, trade and financial policies to this end.
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World Water Scenarios and the UN:
Water as a source of conflict or a
potential peace builder?

Andras SZOLLOSI-NAGY

National University of Public Service, Budapest, Hungary
IASK, KOszeg
UNESCO International Hydrological Programme
Sustainable Water Futures Programme, Brisbane, Australigg
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HYPO/THESIS TESTING

IN THE PAST, UP TO THE MODERN TIMES,
WATER HAS SHAPED HUMAN
CIVILIZATIONS

IN THE FUTURE
IT IS THE HUMAN CIVILIZATION THAT WILL
SHAPE WATER

THERE IS A TWO-WAY FEEDBACK BETWEEN
WATER AND CIVILIZATION THAT IS VITAL
m



EXAMPLES

Water Supply
Aqueduc of Jerwan, Nineveh

Head of king ManistuSu Temple of IStar,




QANAT

THE FIRST GLOBAL TECHNOLOGY EXCHANGE

Vertical
Qanat Channel Access Shafts

kahriz, khettara, foggara, galeria Qanat Outlet

Irrigated Area

Water Table \

UNESCO Center on Qanats,
Yazd, Iran



Irrigation System of Aflaj, Oman
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Irrigation System of Aflaj – Oman 

Using gravity, water is channelled from underground sources or springs to support agriculture and domestic use. The fair and effective management and sharing of water in villages and towns is still underpinned by mutual dependence and communal values and guided by astronomical observations. 

Numerous watchtowers built to defend the water systems form part of the site reflecting the historic dependence of communities on the aflaj system. Threatened by falling level of the underground water table, the aflaj represent an exceptionally well-preserved form of land use.



Spain

Tribunal de les Aigles de
Valencia,
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Model-based
Flood Hazard Assessment

867,000 §70,000

1,589,000
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1:25.000

1,588,000
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Fihvar Eranohes

1,586,000 4
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HOW CAN WE INCORPORATE
CULTURE AND

HERITAGE

INTO WATER RESOURCES
DEVELOPMENT AND MANAGEMENT?

ISN'T IT AKEY TO SUSTAINABLE
DEVELPMENT?
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S sustainable Development Goals
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WATER AS THE CENTER PIECE OF THE SDGs
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The World s freshwater-

(90% in lakes: 40% Lakef‘B""O% Great Lakes,
The rest in smaller smaller ponds, like Lake Balaton)




VERY LIMITED AMOUNT OF EASILY ACCESSIBLE WATER

00778

JAMES BOND

PHENOMENON ‘.
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97.5% of all water on the globe is marine
80% of what is left is caught in ice caps and the permafrost
80% of what is left is groundwater
What remains is 0.07%


GLOBAL FRESHWATER RESOURCES
Relation between water availability and population




Arcas whara we hava
excoedad the boundarias
and are continuing to maova
furthar bayond tham.
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towards tham.

Araa whara international
political agraemsnts hava
allowed wes to start mowing
away from a boundary

- intha corred direction.

Araas where no boundary
waluas wara established.

Rockstrom, et al., Nature, 2009
DNV GL Report 2014
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In 2009, an international team of 29 researchers from 8 countries and 27 different institutions published a study that tried to identify areas where human activities could possibly lead to a shift in the behavior of the earth system (a “tipping point”), and to quantify the level of human activity beyond which the risk of such a large-scale change becomes too high. Of course, “too high” is a normative term; the point of departure for the analysis was that we wanted to minimize the risk that human activities would move the earth system outside the range of stability it has exhibited during the last 10,000 years. This study has become known as the “Planetary Boundaries” paper, and has been widely reported on in popular science and other media.

This particular graphic comes from a recent (and very good) report from DNV-GL (one of the top three certification bodies in the world, the leading technical advisor to the global oil and gas industry, and a leading expert for the energy value chain including renewables and energy efficiency) titled “Safe & Sustainable Future: Enabling The Transition”.


; TRENDS OF NON-SUSTAINABLE WATER USE
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1S THERE A
LOOMING WATER

CRISES?

Is the time of easy water over?




WORLD

WATER
COUNCIL

GLOBAL TRENDS 2030:

ALTERNATIVE
WORLDS

a publication of the National Intelligence Council

Four overarching megatrends will shape the world in 2030:
* Individual Empowerment.
* The Diffusion of Power.
* Demographic Patterns.

* The Growing Nexus among Food, Water, and Energy



htional Intelligence Council (2012)

GLOBAL TRENDS 2030:

ALTERNATIVE
WORLDS

& prblication of the National Mmtellizence Council

Four overarching megatrends will shape the world in 2030:

* The Growing Nexus among Food, Water, and Energy




The Global Risks of Highest Concern, 2016

For the next 18 months

Large-scale involuntary migration
atate collapse or crisis

Interstate conflict

Unemployment or underemployment

Failure of national governance

0%

For the next 10 years
Water crises
Failure of climate-change mitigation and adaptation
Extreme weather events
Food crises

Frofound social instability

0%

10%

® 52.0%
& 27.9%
& 26.3%
4 26.0%
& 25.2%
2054 30% 40% 50% 60%%
& 39.8%
& 36.7%
¥ 26.5%
& 25.2%
& 23.3%
20% 0% 0% 0%, 60% i



Area proportional with non-access
to drinking water
2011
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Water security key challenges of the 21st century

8590 of the human population live 850/
_ . . Inarid areas. By 2030, half of

HAETET the population will be living in LH.
- - - areas of high water stress.
Ll L J .

750
T 50 %
m||||()n people lack access to

_ . . safe water and 2.5 billion E
HETET 1o adequate sanitation.

0-8 600
Mi | ||()n human beings are killed

_ _ _ each year from water-related
HETTT disasters and diseases.

Source: Data collected by UNESCO-IHP a and IPCC AR5 WG2 SPM
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of the world’s total
wastewater is discharged
without adequate or any
treatment.

decline in population of
freshwater species in
just thirty years.

transboundary aquifers
shared by 2-4
countries


Relatore
Note di presentazione
The challenges


SUPERIMPOSED ON ALL THIS ...




11—
HEADLINE NEWS!T

The climate I1s changing !!!

(Yap, for 4 billion years now ...)
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Number of natural disaster events since 1900 to 2007
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\GLOBAL WATER

I ¥Is the cy '.’iflf”'f"“*changlng?
' L. Increase'd rlsks‘7 |
. Growmg vulnerablllty’?
-+ More disasters ?

e Less water for people?
e+ Crisis is looming?

e What crisis?

e Resource?

e Governance?

e Global or local?
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LOOMING WATER
CRISES

The time of easy water Is over



THE DRIVERS



KEY CHANGES SINCE 1900

The world’ s population has increased 3-fold
Water withdrawal has increased 6-fold
The area of cropland has almost doubled

The area of pasture has decreased by about
75%0

The area covered by tropical forests has
decreased by about 25%o.

Dams now intercept ca. 4096 of the runoff from
the continents



World Cities exceeding 5 million residents [

Source:
U.N. Population
Division



World Cities exceeding 5 million residents [

Source:
U.N. Population
Division
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Global change drivers:

e Population growth, movement,
migration and age structures

 Geo-political changes and

realignments 1

e Trade and subsidies

e Technological changes
e Climate change

Human Population

Billions of people

o (4] £ (s3] 0

7000 5000 3000 1000' 1000
4+ B.C. AD.

ay) Jo neaing 's'n
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THE GREAT MIGRATION WAVES
OF THE PAST 100,00 YEARS

HUMAN DEVELOPMENT AND GLACIAL-INTERGLACIAL CYCLING

First migration of Aborigines Migrations of fully Great European
fully modern arrive in modern humans from Beginning civilisations:
humans out of Africa Australia South Asia to Europe of agriculture  Greek, Roman
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Young and Steffen (2009)
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Hieronymus Bosch




THE IMPACTS



e
Global change impacts

» Global change is more than global climate variability/change
e It has natural PLUS human/social dimensions
A constellation of changes, many global in domain

For example, we see large changes in:

Temperature

O 1.0
— Observed temperature
Nitrogen Flux to Coastal Zone a

Loss of Tropical Rain Forest
and Woodland

Species Extinctions

Bl Mammal species
Birds
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Relatore
Note di presentazione
Authors, please select example graphs which are appropriate for your presentation. 
NOTE: More graphs (Climate, Land Cover, Notrous oxide and Overfishing) are available in the ’Extra Slides’ file.

Sources:
Nitrogen: Vitousek PM (1994) Beyond global warming: Ecology and global change. Ecology 75: 1861-1876
Species Extinction  Reid WVC, Miller KR (1989) The scientific basis for the conservation of biodiversity. World Resources Institute, Washington DC.

Note: temperature graph shows temperature anomaly of global average temperature from the 1960-91 mean. 
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STATIONARITY IS
DEAD

The story of the 200-year flood

New technologies are needed







The Earth System: Coupling the Physical, Biogeochemical
and Human Components

Physical Climate System

: WCRP
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Temperature anomalies in °C
I l 1.0
G I O b al IVI e a. Natural causes

Temperature have
INncreased

Climate change: What do we know?

After 1950,
the temperature rise
cannot be explained

by natural causes alone.

Greenhouse Gases
play a role

This temperature
increase cannot be
explained by human
activity alone.

1200 1950

-
I zed u CI I lg Matural and man made causes
E - - I
11 t Id
= The model that includes
m man made and natural Model results
I p aC S causes is the best fit. — Observations




Climate change is effecting our
environment, our societies and our
cultures

Projected Impacts of Climate Change
Global temperature change (relative to pre-industrial)
1°C 2°C 3°C 4°C 5°C

Falling crop wields in many areas, partictlary »
developing regions

FPossible rising yields in >_ Falling vields in many

saome high latifude regions developed regions

Significant decreases in water

Simall MO 9 availability in many areas, in Sea level rise
in

disappear — water 1 . _.
supplies threatci NMediterranean and Southerrn threatens major citie

several areas

Ecosystems

Extensive Damag’ Rising number of species face extinction »

to Coral Reefs

Extreme
Weather Rising intensity of storms, forest fires, droughts, flooding and heaf»—
Events

Risk of Abrupt and
Major Irreversible
Changes

Increasing risk of dangerous feedbacks afid
abrupt, large-scale shifts in the climaite sysie

(Source: IPCC)



Expected Impacts of Global Changes on Water
Resources

WILL WE HAVE MORE
FLOODS ?




. Water hazards and related nexi

are major challenges

» Intensifying and increasing occurrence of water
related hazard in many part of the world

» Serious concern on climate change such as
extreme hydrologic events and sea level rise




Major floods and droughts worldwide

£ Flood {3 Drought

There is pressing need to develop advance@@ risk
management on water hazard in order to secure
human life and ensure sustainable socio-
economic development and poverty alleviation.
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Indus Rivaer

) Jehlum River
i} Chenab River

Havl River
Beas Rivar

Sultlej Rivar

Flood Disaster in Pakistan (August, 2010)

Copyright Siraifor 1008 www.slrablorose



http://www.greenfudge.org/wp-content/uploads/2010/10/Picture3.jpg�

Flood Disaster in Korea (September 21, 2010)




Rio de Janneiro, Brasil (January, 2011)
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Flood Disaster in Brisbane, Australia (January, 2011)
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ORszAGOS MUszAKI IRANYITO TORZS (OMIT)

FLOODS
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FLOOD LOSSES IN FUNCTION

Map 10.3 Impact of flood losses (comparative losses based on national GDP)

Risk deciles
W 1st-4th (low)

© 0O 5th-7th (medium)

. W 8th-10th (high)

Note: Deciles refer to the level of risk, normalized for comparing 10 categories.
Source: Based on Dilley et al. 2005.
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O Urban expansion taking place
downward = Underground flood
risk

0 Recent developments - Long term
risks are not experienced

At Hakata station

G0

50
— EastiGate
" 40 | —— WestGate I
E 30 I
. 20
Volume of water entered into H o e
underground space: 10 ”
I:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
«2,017 m3 (simulated volume) 700 00 500 1000 1100 1200 13:00 1400

*1.320 m3 (total pumped water (Time)






NOT TOO MUCH HOPE ...



* ENERGY INDEPENDENCE

* PRESERVE RAINFORESTS
; 5u5TA|HAEILIT'f

* GREEN Jops
* LIVABLE CiTeg
* RENEWABLES
* CLEAN wATER, AR

- HEALTH";' CHth:aEH
+ €1C. eTc.

WHAT \F 1T's
A BIG HOAK AND

we C(ReAle A BeTTer

WORLD FoR NoTHING?




TRUMP VS SCIENCE




CLIMATE CHANGE IS
ALL ABOUT WATER



KEY TO SUSTAINABILITY:

CLIMATE ADAPTIVE
WATER STRATEGIES



DO WE HAVE A
CHOICE?

WE NEED TO INCREASE THE

RESILIENCE

OF OUR SYSTEMS






ADAPTATION OPTIONS:

MORE STORAGE

MORE HYDROPOWER

MORE GROUNDWATER USE
MORE INLAND NAVIGATION
MORE CONSERVATION
INTERBASIN WATER TRANSFER
BETTER WATER GOVERNANCE

BUT AREN'T THESE
CONTRADICTORY?




WAR OVER WATER
OR
TRANSBOUNDARY
COOPERATION OVER
WATER?



International Basins of the World
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LIBYA

SLUDAN

o T,

EGYPT

ISRAEL




AFGHANISTAN

Indus River basin

CHIMNA

Ganges-Brahmaputra-
Meghna River basin

MYANMAR




SALUDI ARABIA

IRALC

IRAMN




BEBERKLS TAN

TURKMENISTAN

KAZAKHSTAN






Relatore
Note di presentazione
Water availability a traditional problem in the Central Asian states. It is produced upstream but consumed downstream. Therefore we are concentrating on one of the downstream irrigated areas


Nurek dam bulilt in the Soviet
years




WATER 1S A SOURCE OF
COOPERATION:
WATER CONNECTS AND DOES
NOT DIVIDE



THE DATA ISSUE



IF YOU CAN’T MEASURE IT
(NEAR) REAL TIME

AND IF YOU DON'T HAVE
Higl=

RIGHT DIGITAL
TECHNOLOGY

YOU CAN'T MANAGE IT



DATA SECRECY:

NEW TECHNOLOGIES OFFER
NEW OPPORTUNITIES

FOR TRUST BUILDING



(Source: D. Solomatine)



Flow of information in a Hydroinformatics systems
Data = Models = Knowledge = Decisions

—

Earth observation, Numerical Weather Data modelling, Accessto Decision
monitoring Prediction Models integration with  modelling support

hydrologic and  results
hydraulic models

...............
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Data revolution:

Terra bytes Petabytes Exabytes ... Terra Hertz speed



SCIENCE
TECHNOLOGY
MODELING



Modeling Is the heart ...

Technologies support the whole
Information cycle, and /ntegrate data,
modadels, and humans




Near real-time assessment of water conflict
potential and involuntary migration

Composite index of
conflict potential

| I 5 - 50
O |

Index Classes | People
1 o5 04 02 /km?




DIGITAL WATER
MANAGEMENT
INTEGRATED
SYSTEMS

(10T, Al)



High Precision Earth Systems Tools
«Satellite data

eData assimilation
eSimulation models
*Geospatial analysis / GIS

Huwge:’progress but...

~ arth View 1 W[ 3 |3 Sateliie Tool

R B I R S S e o e Y

Ceatal Izmail Monthly Discharges
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Our capacity to monitor
remains limited



LOOMING WATER
CRISES

The time of easy water Is
Indeed over



Where do we go from here?



WILL THERE BE ENOUGH
WATER FOR

THE HUMANS AND THE
ENVIRONMENT

IN THE 21°" CENTURY?




YES, BUT

WE NEED SOLUTIONS NOW



1S MORE
TECHNOLOGY THE
ANSWER?



NO



It Is part of the answer only ....

We need to generate

e The political will to ... DIONNNN
e The capacity to ... DO IT RIGHT
e The resources to ... DO IT RIGHT

NOW




WATER IS AN ETHICAL ISSUE

THE ANSWER IS
ESSENTIALLY
CULTURAL



The challenge we all have







CAPACITY DEVELOPMENT,
CAPACITY DEVELOPMENT,
CAPACITY DEVELOPMENT,
CAPACITY DEVELOPMENT,
CAPACITY DEVELOPMENT,
CAPACITY DEVELOPMENT,
CAPACITY DEVELOPMENT,

CAPACITY DEVELOPMENT,
CAPACITY DEVELOPMENT,
CAPACITY DEVELOPMENT,

(CANDANCITYN DEN/EI ODNENIT



FINAL MESSAGE:

“Anybody who can solve the
problems of water will be
worthy of two Nobel Prizes,
one for peace and one for
science.”

(President John. F. Kennedy)
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