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• International Institute of Polish Academy of Sciences

• UNESCO’S Category 2 Water Centre

• Strong cooperation with Department of Applied 
Ecology,  University of Lodz

MISSION
develop, demonstrate and implement trans-disciplinary science of 

ecohydrology for reversing environmental degradation,
and building social, economic and green capital

according to challenges of sustainable development 
(as defined by the UN MDG, UN conventions

and relevant legal acts of the EU).

European Regional Centre for Ecohydrology u/a UNESCO



REGULATION BIOTAHYDROLOGY

Management of hydrological parameters
of an ecosystem/ecosystems to control biological processes

Shaping of biological structure
of an ecosystem/ecosystems in a catchment,

to regulate hydrological processes

Zalewski  2000, 2006

ECOHYDROLOGY paradigm shift:
from restrictive ecology to processes regulation

Combining ecosystem biotechnologies with the efficient use of the 
existing infrastructure reduces costs of achievement of SD

Water cycle management – key for sustainability



EU's Framework Programmes projects 

• EXPEER: Distributed Infrastructure for EXPErimentation in Ecosystem 
Research. INFRA-2010-1.1.17 262060. 

• ALTER-Net: A Long-Term Biodiversity, Ecosystem and Awareness Research 
Network. (Network of Excellence, 6th FP EU)

• FAME: Development, evaluation and implementation of standardised fish-
based assessment method for the ecological status of European rivers. A 
contribution to the Water Framework Directive. (EC Project EVK1-CT-2001-
00094).

In cooperation with University of Lodz:
• SWITCH: Sustainable Water management Improves Tomorrow`s Cities' Health. 

(EU, 6 PF)
• TOXIC: Barriers against cyanotoxins in drinking water.(EC Project EC-EVK1-

2001-00182). 
• MIDI-CHIP-TOX: Linking cyanobacterial diversity and cyano-toxins. (EC Project 

EC-EVK2-2002-00546). 



EU's LIFE+ projects

• EKOROB: Ecotones for reducing diffuse pollution 
LIFE08 ENV/PL/000519.

• ENVEUROPE: Environmental quality and pressures assessment across Europe: 
the LTER network as an integrated and shared system for ecosystem 
monitoring 

• Implementation of Ecohydrology - a transdysciplinary science - for integrated 
water management and sustainable development in Ethiopia

The Ministry for Foreign Affairs 
Polish Aid Programme





URBAN ECOHYDROLOGY

challenges



redNet Property Consulting 

HEAT ISLAND, LOW HUMIDITY AND AIR QUALITY
(risk of allergic rhinitis and atopic bronchial asthma);FLOODING AND DROUGHTS

LOW WATER QUALITY
(toxic algal blooms, POP)
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Legenda
Dominujący typ zabudowy 

jednostki

jednostki_z_tabela

<all other values>

uzy

miesz

przem

wiel

ziel

jednostki_z_tabela

new_uszcz_

" 3.000000 - 10.000000

" 10.000001 - 25.000000

" 25.000001 - 45.000000

" 45.000001 - 70.000000

" 70.000001 - 95.000000

Housing

Industrial

Multifunctional

Green areas

EFFECT OF URBANSATION ON HUMAN HEALTH
Co-operation with Medical University in Lodz

Effect of land transformations

on urban heat island

Kupryś-Lipińska, Kuna 2011

CONCENTRATIONS OF BENZO-ALFA-PIRENS
IN AREAS OF DIFFERENT LAND USES IN LODZ



Harmonised urban landscape 
- fundament for sustainable city development

S
u

s
ta

in
a

b
le

 D
e

v
e

lo
p

m
e

n
t

small large

% of green/water areas in the city

City development 
restricted by

low quality of life

City development 
restricted by

low economical activities

Ecohydrology

In cities landscape has FUNCTIONS, not just aesthetic values 

REGULATION BIOTAHYDRO



WWTP

- Improvement of the WWTP operation;
- Reduction of pollutants to the Baltic 
Sea;
- WFD requirements;

- Delay of water outflow from the City;
- BMPs in stormwater management; 
- Rivers rehabilitation;
- Green areas rehabilitation;

OUR OPPORTUNITY: Stormwater is a valuable resource, not a threat!

- Improvement of the water and habitats 
quality of rivers in Lodz and region;
- improvement of microclimate and air 
quality;

Need for stormwater retention and purification

Need for new way of thinking to facilitate a change

NEW ASPECT:

URBAN ECOHYDROLOGY



bringing concepts to reality

SIXTH FRAMEWORK PROGRAMME
PRIORITY [1.1.6.3]
[Global Change and Ecosystems]

Sustainable Water management Improves Tomorrow's Cities` Health



Wasiak Res. *
(designed 2009; construction 2011)

Sokolowka River
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Sokołowka Park

(concept – 2009;

technical project – 2010;

implementation – after 2011)

Tree Development ** 
stormwater BMPs and river 

rehabilitation (planned)

Sedymentary/biofiltration system

(design and patent – 2009/2010; 

construction -2010)

Zabieniec Res.

(design - 2008; construction - 2010)

Teresa Res.

(constructed in 2006)

Stations of the on-line 

monitoring system

(installed in 2008) Wycieczkowa Res. *
(designed – 2007; constructed -2009)

Marina apartments ** 
stormwater BMPs (constructed in 2009)



STEP 1: Stormwater purification



2002 - Constructed for protection  of reservoirs cascade

2009 Advanced Constructed Wetland (ACW) for stormwater purification 

Sokolowka River

INLET

OUTLET

zone of bio-filtration

zone of intensified hydrodynamic 

sedimentation 

zone of intensive 

biogeochemical processes

sedimentation process

enhanced
sedimentation,  biogeochemic

al absorption
biofiltration processes

Ecohydrological  Biotechnology
Seuential sedimentaqtion- biofiltration system for stormwater purification



Phytoremediation:
• increasing absorbing capacity 
against stormwater pollution
• nutrient trapping optimisation

STEP 2: Increasing absorbing capacity of stormwater
reservoirs against pollution

6 years

Hydrodynamics adjustment:
• preventing appearance of toxic 
algae blooms



STEP 3: River channel rehabilitation 



Elaborations of recommendations
for development of valleys of Lodz rivers

STEP 4: Formulating general concepts and scaling up

BLUE-GREEN NETWORK CONCEPT
– new basis for sustainable 

restorative development of Lodz

• quality of life and health of inhabitants;

• better environment management at lower costs;

• sustainable city redevelopment and revitalisation of cultural heritage;

• city attractiveness and attracting capital, professionals and creative individuals;

• increase of urban system flexibility and adaptation to Global Climate Chnage.



learning alliance.

a way to increase uptake

and achieve long term goals



LA: Thinking beyond technical content:

dialog instead of talking, building ownership and critical mass



Learning Alliance in Lodz

- Diversified methodology for
- Communication
- Facilitation
- Co-ordiation (visionning, scenario and strategy building)

- Working with various stakeholders (incl. NGOs,
schools)

- Involving media
- Learning from others: Global Learning ALliance

- Suporting bottom-up initiatives



linking all aspects

in strategic plannig.



1. Economic growth 

2. Policy

Scenarios: 2 most important
and most unpredictable factors

Scenario 1 Scenario 2

Scenario 3 Scenario 4Thematic groups:
-Water and Environmental Management,
- Water & Sewage Infrastructure,
- Spatial Planning and Investments,
- Participation, Communication and Information,
- Strategic Planning

GOAL:
recommendation for the city local development plan and strategic 

documents in Łódź developed in the participatory process by 
SWITCH Learning Alliance Work Groups

STRATEGIC DOCUMENT FOR WATER MANAGEMENT IN LODZ



1. CONTRIBUTION TO THE CITY STRATEGIC DOCUMENTS

• Integrated Stormwater Management
• Blue Green Network 

FORMULATION OF RECOMMENDATIONS
FOR THE SPATIAL CITY PLAN

ADAPTING SCIENTIFIC CONCEPT
TO PLANINSTIC DOSUMMENTS

Grant of the City Mayor
(Ed.VII.4346/G-19/2009 z 12.08.2009



A2.4 
Construction of 
sedimentation-

biofiltration system

I.2012-XII.2012

A2.3 Ecohydrological 
adaptation of two 

reservoirs

IV.2011-XII.2012

A2.5 Ecohydrological 
adaptation of upper 

reservoir

I.2012-XII.2013

A2.7 
Sediments removal 

for reduction of 
internal loads 

VII.2011-IV.2012

A2.6 
Wetlands 

construction

I-X.2012
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Ecohydrologic rehabilitation of recreational reservoirs Arturówek as 
a model approach to rehabilitation of urban reservoirs - EHREK

Project number: LIFE08 ENV/PL/000517                                                 www.arturowek.pl

file:///H:/KURS/01 Bzura poni�ej zb Artur�wek.ppt
file:///H:/KURS/02 Artur�wek dolny.ppt
file:///H:/KURS/03 Artur�wek �rodkowy.ppt
file:///H:/KURS/04 Artur�wek g�rny.ppt
file:///H:/KURS/05 Bzura powy�ej zbiornika g�rnego.ppt
file:///H:/KURS/06 Bzura poni�ej ul Wycieczkowej.ppt
file:///H:/KURS/16 zbiorniki U�.ppt
file:///H:/KURS/18 zbiorniki powy�ej hotelu U�.ppt
file:///H:/KURS/11 zbiorniki powy�ej ul Dzia�ka.ppt
file:///H:/KURS/14 zbiornik powy�ej ul Dzia�ka.ppt
file:///H:/KURS/15 zbiornik restauracji Zieli�skich.ppt
file:///H:/KURS/07 zbiorniki powy�ej ul Wycieczkowej.ppt
file:///H:/KURS/08 zbiorniki powy�ej ul Wycieczkowej.ppt
file:///H:/KURS/09 zbiorniki powy�ej ul Wiewi�rczej.ppt
file:///H:/KURS/10 zbiorniki powy�ej ul Wiewi�rczej.ppt
file:///H:/KURS/12 zbiorniki powy�ej ul Dzia�ka.ppt
file:///H:/KURS/13 zbiorniki powy�ej ul Dzia�ka.ppt
file:///H:/KURS/17 zbiorniki powy�ej hotelu U�.ppt
file:///H:/KURS/21 koryto Bzury powy�ej kaskady zbiornik�w.ppt
file:///H:/KURS/20 zbiorniki powy�ej hotelu U�.ppt
file:///H:/KURS/19 zbiorniki powy�ej hotelu U�.ppt


Cape Town, South Africa 
Sharjah, United Arab Emirates 
Lodz, Poland 
Adige River Fluvial Corridor, Italy
Lyon, France 
Vienna, Austria 
Istanbul, Turkey
Phoenix Metropolitan Area, USA

UNESCO MAB: Integrated Urban Water Management Programme

PUBLICATIONS

IWA Publishing, 
London, 2011

IRC. The Netherlands,
The Hague, 2011



3. Retention of (storm)water in the landscape for enhancement of 
ecosystem services (AND THEIR VALUATION);

4. Rehabilitation of river ecosystems using ecosystem 
biotechnologies and ecohydrology for cost/efficiency;

5. Providing sound basis for integration of the city’s infrastructure
with landscape functions;

1. Involving water resources distribution and functions as a key 
driver in spatial planning for sustainable development and flexible 
adaptation strategy for global climate change; 

2. Assuring connectivity of environmental system within the city and 
its surroundings for their resilience/resistance; 

Key challenges in application of ecohydrology
for sustainable and restorative development in cities

6. Providing sound basis for integration of the city’s 
cultural, historical and environmental heritage with landscape
functions;6. Exploring links between green infrastructure and human health;



European Regional Centre for Ecohydrology

under the auspices of UNESCO

3, Tylna Str

90-364 Lodz, Poland

phone. +48 (42) 681 70 07

www.erce.unesco.lodz.pl

Department of Applied Ecology

University of Lodz

90-237 Lodz, Banacha 12/16

phone. (+48-42) 635 44 38

www.biol.uni.lodz.pl/~kes


