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A XXI. szazad fo vizbiztonsagi kihivasai

0 az emberiségnek arid
85. ./0. teruleteken él. 2030-ra a

FEETPT vilag népességnek fele igen
erés viz-stressznek kitett

AT teruleteken él.

750 millio ember él biztonsagos
viz nélkul és 2,5

AT milliardnak nincs

szanitacioja.

6-8  millid ember hal meg évente
..«= » Vizzel kapcsolatos
MIlIO «katasztrofakban és

HiTRE betegségekben

Source: Data collected by UNESCO-IHP a and IPCC AR5 WG2 SPM
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United Nations . Sustainable
''''

Culturﬁl Organization . Goals

a vilag szennyvizeinek
tisztitas nelkul kerdl a
befogadokba.

az edesvizi eldlények
szamanak csokkenése
az elmult 30 évben.

hataron atnyulo
felszinalatti viztarto,
melyeken 2-4 orszag
osztozik.



VIZBIZTONSAG A LA
UN-WATER:

“The capacity of a population to safequard
sustainable access to adequate quantities of and
acceptable quality water for sustaining livelihoods,
human well-being, and socio-economic
development, for ensuring protection against
water-borne pollution and water-related disasters,
and for preserving ecosystems in a climate of
peace and political stability.”



“"The next war in the Middle East will be

fought over water, not politics.”

Boutros Boutros Ghali, former UN Secretary General in 1985
as Vice Foreign Minister of Egypt

"The wars of the next century will be about water."
Ismail Serageldin, former Vice President of the World Bank in 1999

“Fierce competition for fresh water may
well become a source of conflict and wars

in the future.”
Kofi Annan, former U.N. Secretary-General in 2001



MI A HELYZET
GLOBALISAN?



L ESZ-E. VOLT-E
HABORU A VIZERT?



AZ AKKAD BIRODALOM

Istar-templom, Vizellatas:

Manistusu a Dzserwan csatornahid, Ninive
i.e. (2270 - 2255)
akkad kiraly




HABORU A VIZERT?

EGY PRIMA CAUSA HABORU
Umma és Lagash
varosallamok kozott

Mezopotamiaban
(4500 éve)




NEPESSEG ELOSZLASA

Europa

America
gel Norte
y Central

Australia
y Oceania




A nem megfelelo vizhozzaférés
teriiletaranyos megjelenitése:
2011




LOKALIS
KONFLIKTUSOK
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A LOKALIS
PROBLEMAKNAK
GLOBALIS
PEREMFELTETELEI
VANNAK
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Planetaris hatarok

Argas whara we hava
soceeded the boundaries
and ana continuing to mova
furthar bayond tham.

Aroas whore wa arg still
below tha bowndary
walues, but are mowing
towards thom.

. Arga whara intemational
political agraemsants: hava
allowed s to start mowing
away from a boundary
- intha corredt direction.

Hraas where no boundary
waluas wara established.
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A VIZHASZNALAT NEM FENN'!'ARTHAT(') TRENDJE
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WORLD

WATER
COUNCIL

GLOBAL TRENDS 2030:

Al TERNAL INE
WORLDS

a publication of the National Intelligence Council

US National Intelligence Council (2012)

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
—




US National Intelligence Council (2012)

GLOBAL TRENDS 2030:

ALTERNATIVE
WORLDS

a publication of the National Intelligence Council

“Water may become a more significant
contention than energy or minerals out to
2030 at both Intrastate and interstate
levels”




The Global Risks of Highest Concern, 2016

For the next 18 months

Large-scale involuntary migration
State collapse or crisis

Interstate conflict

Unemployment or underemployment

Failure of national governance

For the next 10 years

Water crises

Failure of climate-change mitigation and adaptation
Extreme weather events

Food crises

Profound social instability
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& 39.8%
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® 23.3%
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FENYEGETO
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\5. Novekvo sebezhetoseg’?
'~ Tobb Katasztrofa
'varhato?. |

/ +Jon a vizkrizis?

« Milyen krizis? :
Globalis? Lokalis?

* Minek a krizise? A vizée?
Az intézményeké?



The climate Is changing !!!

(Yap, for 4 billion years now ...)




NEGATIV HATAS




Természeti katasztrofak szama 1900 és 2007 kozott

500 esemény/év
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EM-DAT: Tea OFDACRED Intamnztional Disastar Database — arww.cmdatbe — Univarsitd Catholiges do Louvain, Brussels — Belgium




A KLIMAVALTOZAS A
VIZROL SZOL



Tenyleg gyorsuloban vana
hidrolégiai korfolyamat?
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« ‘Ha nem, akkor nincs
klimavaltozas
*Ha igen, akkor van



Ha a stacionaritasnak vege, azaz
a Jovo nem olyan lesz, mint a
mult,

akkor mi tehét,a
MERTEKADO
helyzet??

(Mi az, hogy 100-eves arviz?)

(A pragai metro esete 2002-ben ...)
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Az ANTROPOCEN

mindent megvaltoztatott
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A globalis valtozasok fo okai:

A népesség novekedése, migracioja és
kor-szerkezete

Geo-politikai valtozasok

Kereskedelem (virtualis viz), tamogatasok
Technologiai valtasok Human Population
Klimavaltozas

Billions of people
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A globalis valtozas hatasai

A globalis valtozas/ tobb, m,int klimavaltozas
* A valtozasnak kornyezeti ES tarsadalmi dimenzié vannak

* A valtozas valdban globalis méretu
PaldAul Temperature

Nitrogen Flux to Coastal Zone
10

Loss of Tropical Rain Forest
and Woodland
35
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T BELIEV

DON

" “NEM HISZEK A GLOBAL
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This is a statue titled “Politicians
Discussing Global Warming” located
in Berlin.

Berlini szoborcsoport:
“Politikusok a globalis felmelegedés ugyét targyaljak"
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Az elmult 100,000 év nagy migracios hullamai

HUMAN DEVELOPMENT AND GLACIAL-INTERGLACIAL CYCLING

First migration of Aborigines Migrations of fully
fully modern arrive in modern humans from
humans out of Africa Australia South Asia to Europe
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Kiindulasi téenyek:

A klima soha nem volt stabil, csak eppen ezzel
nem torodtunk

A termotalaj degradacioja a mezogazdasagi
muveléssel és az ontozéssel kezdodott tobb ezer
éve

Az urbanizaciét tekintettuk a fejlodésnek

A migracio a torténelem allandéan jelenlévo
komponense

... am a dolgok mintha elszabadultak volna



A félrement varosiasodas

A vizzel kapcsolatos stressz a megavarosok
kornyezeteben

Map 7.1: Water stress in regions around megacities
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A ViZ-GAZDAGSAG EGYENETLEN ELOSZLASA

Egy fore jutdé éves megujuld belsé6 vizkészlet

Map 1.1: Internal renewable water resources generated within a country on a per capita basis, circa 1995

I (-°copiyean

<500 500 1,000 1,700 4,000 10,000 [max 3.3 M]

This map shows the per capita total internal renewable water availability by country, i.e. the fraction of the country's water resources generated within the country.

Source: Map prepared for the World Water Assessment Programme (WWAP), by the Centre for Environmental Research, University of Kassel, based on Water Gap Version 2.1 D, 2002.
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Category 1
Undernourished 2 35% 20-34% 5-19% 2.5-4% <2.5%_ No data | Incomplete data
Description Very high Moderately Moderately Very low Extremely low

high low




,AZ EN VIZEM NEM A TE VIZED*

Az orszagok fuggosége a hataraikon befolyé vizektol

Map 12.2: Country dependence on water resources inflow from neighbouring countries

0 10 30 50 >100 (in %)

This map illustrates the current state of affairs with regards to countries' reliance upon water coming from neighbouring countries. This is an important consideration when
assessing a given country's water supply and its quality. A good part of Africa and the Middle East depend upon foreign water resources for more than half of their own

water, as does the southern tip of Latin America.

Source: Map prepared for the World Water Assessment Programme (WWAP) by the Centre for Environmental Research, University of Kassel, based on information from Water Gap version 2.1. D.




HABORU A VIZERT?



Nemzetkozi vizgyujtok

International Basins of the World

FDD

Databinse: Basins & Risk
Moiheeide Praiesion
Onagon State University
Cctober 2000

A népesséeg 40% osztott viztesteken el




States’ surface within 263 (?)
transboundary basins

145 States include territory within transboundary
basins

21 States lie entirely within a transboundary
basin

12 States have more than 95% of their territory
within one or more transboundary basin(s)



Basins at Risk
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“The next war in the Middle East will
be fought over water, not politics.”

Boutros Boutros Ghali, former UN Secretary General in
1985 as Vice Foreign Minister of Egypt



NILUS VizGYUITO JORDAN




GERD: Great Ethiopean Rennaisance Dam




Indus és a Gangesz Brahmaputra-Meghna rendszer

Indus River basin

Ganges-Brahmaputra-
Meghna River basin

MYANMAR




Tigris - Euphratesz vizgyiijto

SAUDI ARABIA

AZERBALIAN




Az Aral-to vizgyiitoje

TURKMENISTAN

KAZAKHSTAN




Water withdrawal and availability km?® per year

in the Aral Sea basin 60 -

M Flow generation: water available in the country from rainfall and glacier melt

M Water abstraction: withdrawal from surface water sources (rivers, canals and lakes)

Metres
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Source: Diagnostic Report on Water
Resources in Central Asia, ICWC 2000.
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Nurek / Rogun
gatak




A szovjet idokben épult NUREK (pokol)







A Szarez-to esete




A Pamir gleccser olvadékvize/
Klimavaltozas







A Szarez-to szintjének
tervezett csokkentése
a természetes gat atfurasaval




A “szaraz vilag"

« Arid/sivatagi
kultarak

« Kozel azonos
kihivasok

A
tradicionalis ,
gyakorlatok %
diverzitasa

A terméketlen félhold




Az elsivatagosodasi sebezhetoség




NINCS SOK OKUNK OTPIMIZMUSRA

Klimaszcenariok: tényleg rosszabb lesz?




1 METER

NILUS DELTA .. - (afépessé 2,16 millio ember)

40 millié ember

Population Density, 2000 (perogs per km?)
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Senki sem szereti a kulturajat feladni ...




HONNAN HOVA?

Human security, environmental change

Ad migration: Hotspots & Main trajectories
T
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Vizkonfliktusok és nem sajat akaratbol torteno,
vizhez kacsolhaté migracié kozel real-time
elorbecslése a COMPASS moédszerrel

A konfliktuspotencial
kompozit indexe:
eRiver Threats plus
*Fragile States plus
*Climate Shock plus A \ndex Classes
e Transboundary ; ‘ & 1 06 04 02
Complexity




A VIiZ EDDIG
AZ EGYUTTMUKODES FORRASA
(VOLT ...?)
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Nemzetkozi, vizzel kapcsolatos

egyezmeények szama




OSZTOTT ViZGYUJTOKKEL KAPCSOLATOS
ESEMENYEK ELOSZLASA

] -7 Formal war
. £ E( LENEive ml|lx-£f‘, acls
B 5 Small-scale millitary acts
4 Palitical/military hastile acts
-3 Diplomatic/economic hostile acts
2 Strong/affical verbal hostiln
-1 Mild/unotficial varbal hostilit
0 Neutral, man-signifzant acts

i Mild verbal support

2 Ofticial verbal suppart
3 Cultural, scientrhic

A Non-milltary econ. , techno., agreemant
5 Milltary, econ., strategic support

6 Intemational water traaty

7 Unitication into one nation

(Forras: Aaron Wolf, OSU)



UN Convention on the

Law of Non-Navigational Uses of
Transboundary Watercourses 1997

Consistent with state practice
Comprises earlier efforts of codification

Adopted equitable utilization as leading
I:rinciples of international water law, with a
ist of factors to be used for determination
of equitability of share

Adopted the principle of “no significant
harm”

IN FORCE!

(After 27 years of negotiations and 17 years of ratification ...)



Nemzetkozi felszinalatti Recharge contributing to
vizadok

transboundary flow

INTERNATIONAL
EOUNDARY

Discharge from
fransboundary flow

Local flow
systems

Transboundary
flow direction
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Tultermelt felszialatti vizkészletek eloszlasa

Legend
Counlry

Degree of GW
Deavelopmeant

Les= ihan §
5-10
! 10 - 20
20 - 30
. 30 - 40
- 40 - 50
- 50 - 100
. Mare than 100

GWSP Digital Water Atlas (2008). Map: ,Groundwater Development’ (V1.0): http://atlas.gwsp.org




ADAPTIV
VIZGAZDALKODAS



MIT KELL TEGYUNK?

MEG KELL EROSITSUK
RENDSZEREINK

REZILIENCIAJAT
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ADAPTACIOS VALASZTASOK:

* HARD vs SOFT ENGINEERING
(OKOSZISZTEMA SZOLGALTATASOK)

= TOBB TAROZAS

= TOBB VIiZERO

= TOBB FELSZINALATTI ViZ HASZNOSITAS
= TOBB BELVIZI HAJOZAS

= TOBB TOBBCELU VIiZGAZDALKODASI
RENDSZER

= INTEGRALT VIZGAZDALKODAS /
INTEZMENYRENDSZER

= “JO KORMANYZAS”
ELLENTMONDAS-KUPAC



AZ EMBERISEGNEK TOBB
TAROZOTERRE LESZ
SZUKSEGE

A TAROZAS A
VIZ/IENERGIA/ELEMISZER-
BIZTONSAG KOzZOTTI KAPOCS
(nexus)



The infrastructure gap: Water storage [m3/person]
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WORLD

WATER
COUNCIL
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IF YOU CAN'T MEASURE IT
(NEAR) REAL TIME

AND IF YOU DON'T HAVE
THE

RIGHT DIGITAL
TECHNOLOGY

YOU CAN'T MANAGE IT



Tavérzékeléssel nyert adatok

(Forras: D. Solomatine)
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Terra bytes Petabytes Exabytes ... Terra Hertz sebesséeg
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FAO Soil Texture Percentage
Medium (Loam) 51.0
Medium + Fine (C 1
Coarse + Medium (Sandy Loam) I
Coarse + Fine (Loam)

High-Tech eszlel6 rendszerek

« Szatelit hidrologia

« Szimulacios modellek

» Geostatisztikal eszkozok

* Big data &

Oriasi haladas,
megis...

Present vegetation

# STK/VO Earth View 1
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Stadik kevetkeztetes:  MoONItorrendszereink

korlatozott
képességuek

Map 13.1 Distribution of Global Runoff Data Centre streamflow gauges

Global Runoff
Data Centre stations .-
time series end

W 1919-79

B 1980-84

o 1985-89

O 1990-94

m 1995-99

m 2000-04

W 2004-present

Source: Global Runoff Data Centre (http://grdc.bafg.de/).

P32 WORLD WATER DEVELOPMENT REPORT



Lesz-e tehat elegendo viz
az emberiség szamara a
XXIl. szazadban az
optimalis
biztonsagpolitika(k)hoz?



IGEN... feltéve, hogy

e Meglesz a politikai akarat ... AMI KELL

e Meglesz a kapacitas... AMI AZ INTEGRALT
ViZGAZDALKODASHOZ KELL

e Meglesz a forrds... HOGY MAR MOST
NEKILASSUNK
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A viz az SDG-k kdozponti eleme

(et

&
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MIT HOZ A JOVO?

DIGITALIS VIZGAZDALKODAS

OKOHIDROLOGIA, SOFT ENGINEERING
PRECIZIOS VIZGAZDALKODAS
INTELLIGENS SZENZOROK
ELOSZTOTT PARAMETERU MODELLEK
BIG DATA

MESTERSEGES INTELLIGENCIA

A DOLGOK INTERNETJE

INTEGRALT RENDSZEREK

85



 DIGITALIS
VIZGAZDALKODAS

INTEGRALT
RENDSZEREK
(IoT, AI)



A JO VIZGAZDALKODAS
ABSZOLUT KOTELESSEG

ES ETIKAI PARANCS



Végso kovetkeztetes:

“Az, aki megoldja a vilag
vizproblémait két Nobel dijat
érdemel: egyet tudomanyert

és egyet a bekeert.”

(John. F. Kennedy)

98



