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Global water (and material) cycle

The World’s Water Cycle

Global Precipitation, Evaporation, Evapotranspiration and Runoff
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Hydrological cycle and human impacts

CLOUDS &
WATER VAPOR
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www.cst.utexas.edu



Crises

WAI';'ER
CRISIS

-] A Guide to the World's

Fresh Water Resources

Peter H. Gleick

Water Crisis:
myth or reality?







Water quantity Global changes and trends
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Global trade and virtual water
Water footprint imported
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World Water Development Report 3 (2009)



EU WFD




Politics

Society Decisions Economy

Policy

Response Drivers
options o P S I'% of change

Life/livelihoods » Pressures

Water uses Resources

World Water Development Report 3 (2009)




Changing world....

We entered a new era of info-communication. How it will develop?



& Wate ' @tnplicatec th}ln say

T Ma . th | tfa d tlonakwater
ma et I ould q,lopi{ ‘ ﬂ)r ;ﬁlso

p 3 . ‘.', : ‘-’,ﬂ,&’ 2
,,Ou I L1 B ¥ .-._- o TR ’ L5 : 4 5 . !;' l
] .. . b I—- .‘ “-‘4&‘ ” a“ : ]
i, L ‘u:‘:{" L "-‘"“‘ ‘
:.% : ?:i"-_'.
by r ¥

;,. ..;.,1}1- 26 ls not'i

as the Cal
FAGE :

‘att Water d1le






(2) Europe
~GDP-in PPP in EU countries (2010)
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Floods and droughts in Europe (last decade)

Flood events in Europe,
1998-2009

Number of events
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Salt water intrusion and irrigation pattern

Salt water intrusions
into groundwater (1999)
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Public water supply
Total abstraction per year/Long-term renewable resource]

Public WS & i

Spain
Belgium

° ° ; \
exploitation (%) ek
Italy

England/Wales

Malta

Germany

Turkey

Poland

France

Romania

Czech Republic

Greece

Netherlands

Lithuania

Estonia

Hungary

Switzerland

Austria

Denmark

Luxembourg

B Early 1990s
W 1999-2007

mio. m3 / year

inland

Ireland

Sweden

Portugal

9 . Slovakia
Price vs use in Lotvia
Iceland
Norway

Eastern Western Southern ¢ D enma rk

WEI — latest year

Public water supply in 4 | EREEEETES

: e s Exploitation rate in
regions of Europe rogress since

European countries

\qg 99(9 \qo.f qg QQ QQ 1@91:1}30 1(50

B Household water use EEA (2009)







National population connected to UWWTP (%)
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Emissions and water quality
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European water quality trends
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1995-2006: 11 of the 12 years were the warmest since 1850
Climate change?

Waltraud Grubitzsch, dpa, 2003



&

Europe
Conclusions (2)

Lots of information. Data credibility? Quantity and quality?
Economic disparities and affordability
Many positive signs: everything may look all right

But, is it really the case?

Some of the dilemmas and future questions: next blocks



(3) Water Framework Directive

Objectives

% To achieve the ,,good ecological
status” of waters for different

eco-regions.

& Programes of measures under the » |
condition of full costrecovery and
public participation.

@ Details and the institutional settings s
are left to countries.
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River Basin Management Plan (RBMP)

[

Environmental objectives
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WFED quality classification
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Efficiency of nutrient management in controlling

14 eutrophication of rivers (Middle Danube Basin)
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RBMP: Is Integration and Coordination on
Different Levels Easy?

- Large river basins (e.g. Danube)
- Sub-basins
- Countries
- Water bodies/planning

11Nits

Danube Basin




River basin management plan (Hungary)
Danube water district —= ICPDR
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Main structure of RBMP in the Danube basin

National <%>
RBMP - B ilateral
co-operation

e

4 sub-basins
(Hungarian part)

42 sub-units

Water bodies
1000+

Be as specific as needed and as general as possible.
Iterative process of ,,top-down” and ,,bottom up” approach
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Water Framework Directive
Conclusions (3)

% Leading concept world wide

% Measures vs biological state vs costs? Research needs

% Uncertainty is an inherent feature of water management



Budapest (2002)




(4) Asset management (AM)
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Pipe burst: aged water infrastructure



Urban water infrastructure
Urban Population
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Urban water systems and 5 components of the water cycle: 1,
Precipitation, 2. Stormwater, 3. Water supply, 4. Wastewater, 5.
Receiving waters



Importance of the issue

http://villamos.budapest.hu/esem/nepszcso.html



Long-term rehabilitation planning

Performance indicator (PlI)

Historic records

—

%

AM focuses on minimizing the total cost of
acquiring, operating, maintaining and replacing

of a utility’s assets

Reference time

Time (years) t




For comparison - Historical and projected average
age of U.S. water systems (EPA, 2009)
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Conceptual framework for selecting

appropriate technologies for system
rehabilitation (EPA, 2009)

PROBLEM SYSTEM
DEFINITION CAUSES

Capacity
Related

Structural
Related

Other issues

Condition & Performance ‘ Evaluate Rehabilitation

Assessment Technologies




Annual water and wastewater tariff/net income in PPP [%]
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A good base to initiate specific AM works is the
former EU project covering 47 R&D institutions and
70 utilities:

, Iser Group Autumn meeting
CityNet is kpool, UK, 11-12 Nov 2004

47 R&D
institutions

an Project Cluster

(incl.
CSIRO/
AUS)

B ;?ﬁ{afn:ﬂ;{g L;::ﬁf;;»d Cj SINTEF ot and Fastewater . and 70
utilities
(end-users).

Norwegian University o

Foundation for Applied «

(incl. Melboume/AUS)

B NTNU Dept. of Hydraulic and
Environmental Engincering

B NINU Dept. of Hydraulic and
Environmmenta [ Engineering




Asset management
Conclusions (4)

% Water infrastructure forms a huge (mostly
underground, non-visible) asset

% Europe’s water infrastructure is ageing
“ There is an urgent need to create proper financial

resources and to develop long-term rehabilitation
programs



(5) Technology development

"r.. s

Urine separation: black, grey and yellow waters
Plus re-use, re-cycling and rainwater harvesting



Membrane units for water and wastewater
treatment




Membrane technology & size domains
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How Will Nanotechnology Change Water
Technology?

Nanmt'ld

-
2025: ,,All manufact ]
. learn to bulld thlngs fro



What Are the Research Objectives in Nano-tech?
(CBEN/Rice University and EPA)

® Remediate/remove organic wastes, TCE, PCB (soil and
groundwater), arsenic, lead and mercury

& Remove contaminants to extreme low levels

@ Upgtrade filtration and disinfection | x\\f‘/ ,,
’-

& Inhibit biofilm formation and reduce biofouling "‘“‘u

&

& High-science for the developing world: water purification where
power is not available



Z.ero emission house
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EAWAG, 2004



Advanced monitoring and integrated assessments

Distribnted
TEASUTEMENTS;

Decisions




Industrial water management in California

Water savings
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Industrial water management in California

Water savings
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Technology development
Conclusions (5)

Huge developments in technologies (monitoring,
information, treatment etc.)

Promising results in bio- and nano-technologies
High-tech for ,,cheap’ solutions?
Membrane as chips of water infrastructure?

Advanced methods in analyses, planning etc.
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