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~Twentieth-century water policies relied on the construction of massiv
infrastructure in the form of dams, aqueducts, pipelines, and comple
centralised treatment plants (...). Many unsolved water problems remair
and past approaches no longer seem sufficient. A transition is under way t
a ,soft path” that complements centralised physical infrastructure wit

lower cost community scale systems (...) and environmental protection.”

GLOBAL FRESHWATER RESOURCES: SOFT-PATH SOLUTIONS FOR THE 215t CENTURY
(SCIENCE: 14 Nov. — 5 Dec. 2003, Peter H. Gleick)
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instability of hydrological processes
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EUTROPHICATION IS

CHROMOSOMALABERRATIONFINDUCED BYAEXTIRACIFFROM
CYANOBACTHERIAL BIEOOM

IN /72 Vitro humani lymphocytes
A - chromatid breaks, B - chromatid exchanges, C- dicentric chromosome and acentric fragment.
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B Meadow species Carex gracilis et vesicaria Phragmites australi W Salix sp.
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POTENTIAL ENDUSER
OF BIOENERGY
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Pilica River
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- EcohydrologyswisdvEisocisiig -
"Fdﬁsﬁs,t-alnable water: biodiVETEEaNUNCCOEYEIENSErVices

T e ol ROE ECOHYDROLOG

‘scarcity of W'JGJ"JI good
quality of and related ecosystem services

Identification of

REGULATORY FEEDBACKS

between hydrology and biota for potential application
in water management

VISION

Millenium goals

POLICY

eg. Water Framework Directive

INTEGRATION AND
HARMONISATION

all range of regulatory feedbacks (E-H) and
hydrotechnical facilities in basin scale for restoration

ASSESSMENT Integrative analysis of and enhancement of carrying capacity considering
- Sodl el Sl DYNAMICS socio-economic and climatic scenarios
- Hydrology of hydrological and
) biological processes
- H}/droche”_"s”y ADAPTATIVE IMPLEMENTATION
- Biomonitoring } The use of ecosystem properties as an

Considering remote sensing
data on catchments and
specific of its anthropogenic
modifications from the point
of view of integrity

complementary tool to hydrotechnical solutions:
- Consultation with authorithies, stakeholders
- Adaptative assessment and management

(Zalewski 2004)
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Location
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-SC0 & UMEP Demonstration Project!
PLICATICN OF ECOHYDROLOGY AND PHYTOTECHMOLOGIES FOR WATER RESOURCES MARNAGEMENT AND SUSTAIMABLE DEVELOPMENT
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The Municipal and Commune Office in
Sulejow Town and Aaratouristio
‘Foundation "Kraina Kugla" (NGO)
‘organized a WILLOW FESTIVAL at the
\Pilica River. The landowners of the
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P UNESCO - UNEP Pilica River
\({"\"@, Demonstration Projects Demonstration Project
A\ [
UNEP Demonstration projects on Ecobwdrology and Phutotechnologies The demonztration project "Application of Ecohydrology and
ﬁ%?gﬁ'n? are deweloped by co-operation between the United Mations Phytotechnologies for Water Resources Managemen! and
Educational, Scientific, and Cultural Organization - Regional Sustainable Development™ iz developed in the rver-rezenmir
Bureau for Science in Europe {LUMNESCO-ROSTE] and the United sywstem at the Pilica Fwer Basin (central Poland) It facilitates
Mations® Emdronment Programme - Diasion of Technology, verification of the concepts and demonstrate the validity of the
Industry and  Economics - International  Ensdronmental methods uzed for
Technology Centre (UMEF-DTIE-ETC). The projects aim at the
development, diszemination and implementation of the e improvement of water quality and reduction
Ecohydrology and Phvtotechnologies conceptz for Integrated of eutrophication of the Pilica River;
Water Resaurces Management (R, ¢ reduction of health hazards due to the presence

of toxic algal blooms in the lowland Sulejow Resenmir
¢ recreational area the City of Lodz (800 000 inhabitants)y
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'Opportunities
A

> - The use of ecosystem properties
as management tool

0 e / ; . \

- Mitigation of point and non-point pollutior
\ and erosion

- Elimination of catastrophic floods
and droughts

Threats
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ComputErmeeeEliy .
a DSS for optimisation; off EcoloEical e ELONOIE

Fecomendation and decision

Operator of decision Scenario of management
support system strategy

Knowledge base of Results of the Scenario of

management model investigation environmental conditions
and criteria of models

of water qguality

Diata Base Model of the River VWarta I

‘ o \ Model of the Reservoir
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Proposed Parana floodplam
Biosphere Reserve

Alternative economic development
and social feedback
decrease of deforestation
and agricultural pressures

Reduction of human impa
on the floodplain

biodiversity protection

0,2 mlin tourists
per year

2 min tourists
per year
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Sus-ta-inable Water Resources
SWR = Ee>* + Me>* + ACE [1+In(1+y

The Ecohydrology principle as
component of the equation
of sustainability water resources (SWR)
in the face of global change

ACE - increase of ecosystem absorbing
capacity against human impact

. E - reduction of energy use
= - M-  reduction of material use
high €«—— low

ABSORBING CAPACITY
of ecosystem
resilience and resistance)

Reduction of impact -|— Enhancement of ecosystem
ECO-EFFICIENCY ABSORBING CAPACITY
EH principle

(7alowvwelki 2007?)



Conclusions — =

The cooperation in; the framework o} = UN
background: ter formulate prnciples of Ecohydrology

m FRAMEWORK — Integration of water and biota interactions
using as template the mezocycle of water circulation
within a basin (scale, dynamics, hierarchy of factors)

m TARGET — increase of carrying capacity of ecosystems —
biodiversity and ,,ecosystem services” on the basis of
understanding evolutionary established resistance and
resilience to stress.

m METHODOLOGY using ecosystem properties as
management tool — hydrology to regulate biotic
interactions and biota to control hydrology.
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