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The scientific profile of the Centre is focused on development
of ecohydrological science and its implementation for restoring
freshwater resources in the framework of the UNESCO
International Hydrological Programme.
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mi #  EU's Framework Programmes -

Educational, Scientificand + Centre fo hy logy
ultul zation L C

« Under the auspices
. of UNESCO

« 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).
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LG 4 EU's LIFE+ projects

« EKOROB: Ecotones for reducing diffuse pollution
LIFEO8 ENV/PL/0005109.

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

The Ministry for Foreign Affairs
Polish Aid Programme

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

NEAR THE SULEJOW RESERVOIR
(Tresta village)

University of Lodz

Faculty of Biology and Environmental
Protection

www.biol.uni.lodz.pl

DEPARTMENT OF APPLIED ECOLOGY
www.kes.uni.lodz.pl
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Increasing
consciousness of the
decline of ecosystem
services
Recognition of
structure of nature
e Regulation
Consciousness of .
decline of biodiversity of environmental
Believe in processes toward
unlimited Conquest Exploitation Protection Restoration harmonization of
nature .
\ botential of nature of nature of nature of ecology ecosystem potential

ECOHYDROLOGY

Industrial Era

Understanding of ecological

succession

Increasing number of

evidences of the decline of SYSTEM APPROACH BASED ON
cultural and aesthetic values TRANSDISCIPLINARY SCIENCE

TOWARD ENHANCEMENT OF ECOSYSTEM
CARRYING CAPACITY (water, biodiversity,
resilience, ecosystem services for society)
BY:

*USING ECOSYSTEM PROCESSESS AS
MANAGEMENT TOOLS &

*DUAL REGULATION

of nature

Zalewski 2011
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Deductive background of Ecohydrology

Model of abiotic-biotic factor continuum as regulators

Relative importance A-B

of the structure and dynamics of riverine fish communities

A - abiotic factors

B - biotic factors

E - equilibrium Small
level of A-B __ri

Medium

1 _ = ~12 000 Deserts

3
\45 67 5 Tropics

Stream order 70 11 Temperate zone

12 Es
high slope Sh‘

Es - estua
Low slope v (modified from Zalewski & Naiman, 1985)

Boreal zone
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The regulation of water level in eutrophic reservoir for change of
excess nutrients allocation toward the reduction of toxic algal blooms

Low water level High water level
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e ¢ e oo gclentific and applied approach
. of UNESCO
Course of atmospheric water vapor demand (WVD) Course of mean annual discharge of Gumera river (Ethiopia)
in the period 1971 - 1999 in period 1959 - 2006
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[l Natural background
|5l Dffuse sources
[l Point sources

Phosphorus Nitrogen
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IDENTIFICATION OF PROBLEMS

ECOTONE ZONES: LIFE+

Reduction of nitrogen pollution from diffuse source by enhancement of plant buffering zones with denitrification walls

DEVELOPMENT OF SOLUTIONS;
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Sulejow Reservoir 0
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marking polluted wat
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Directive
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—— > Denitrification walls

Reduction of phosphorus pollution from diffuse source by enhancement of plant buffering zones with biogeochemical barriers

-

Sulejow Reservoir
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(Www.geoprtal.gov.pl)
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IN THE EXPERIMENTAL PILICA RIV

DYNAMIC OF GROUNDWAT

Maps of hydroisobaths

Autumn
2009

"r—ll 7 mwrrTITTrTmY ————
\ 30 September - 5 October, 2012

Kiedrzynska E. Ktosinski M., Zalewski M. (in preparation).



/\m z QUANTIFICATION OF FLOOD PROCESSES AND
=== ! ERCE IN THE PILICA VALLEY

United Nations . European Regional

SULEJOW = Identification

N of the flooding areas
in the valley
Experimental
river floodplain '
Rzeka.shp :
Pilica__warstwice.dxf Retent_l i
0-178.25 of nutrients
178.25 - 180 and sediments’
180-1925
1925 - 210 load
210 - 240
240 - 260 RETENTION
Flooding Sediments TN TP
areas load load load
@7 ha 560 tons 8 tons 129@
PRZEDBORZ

Kiedrzynska E. et al. (in preparation).



»,CCHE2D” MODELS FOR THE EXPERIMENTAL PILICA RIVER FLOODPLAIN

Simulation of water Suspended and bedload
velocity distribution transport

- mean flnqu condtitions

Q=0,23 m/s RS
wsl= 169,6 SSQ=23.3cm3/s

Oxford — Mississippi USA _ .
United States — Poland - high flow condtitions

Technology Transfer Project

Q=1,61m/s
wsl=171,07 WWQ=161 cm3/s

Altinakar M., Kiedrzyinska E., Magnuszewski A. 2006. Modelling of inundation pattern at Pilica river
floodplain, Poland. In: Demuth S., Gustard A., Planos E., Scatena F. & Servat E. (Eds) Climate Variability and
Change—Hydrological Impacts. IAHS Publ. 308. 579-585.



ROLE OF THE RIVER FLOODPLAIN IN PHOSPHORUS ACUMULATION

AND WATER PURIFICATION

Quantification of phosphorus accumulation by vegetation of the Pilica River floodplain
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Area flooded 8 days per year

Mow meadows (area of the floodplain: 15.3 ha, 58%)
I Caricetum gracilis & Caricetum vesicariae (6.0 ha, 22%)
Il Fhragmitetum australis (1.3 ha, 5%)
Scirpetum silvatici (0.9 ha, 3%)

Riverine bush with Salix sp

Greenwood

Old river bed

88%

Others
31ha
12%
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235ha
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3000
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autumn
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-
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Kiedrzynska E., Wagner I., Zalewski M. 2008. Quantification of phosphorus retention efficiency by
floodplain vegetation and a management strategy for a eutrophic reservoir restoration. Ecological

Engineering, 33: 15-25.




ROLE OF THE RIVER FLOODPLAIN IN PHOSPHORUS ACUMULATION
AND WATER PURIFICATION

Summer phosphorus accumulation in the
macrophytes

’ 26,6 ha = 255 kg P ‘

B
a——-3 sl

<169,75mo.s.l.
Il Area flooded
167 days per year

water inflow
no.1

<170,00 m o.s.l.
Area flooded
56 days per year

< 170,25mo.s.l.
Area flooded
17 days per year

<170,50m o.s.l.
Area flooded
8 days per year

61,2 gauge

water inflow
no. 2

Ne reservoir

Kiedrzynska E., Wagner |., Zalewski M. 2008. Quantification of phosphorus retention efficiency by
floodplain vegetation and a management strategy for a eutrophic reservoir restoration. Ecological
Engineering, 33: 15-25.



ﬁ z RESERVOIRS & DAMS: How to convert

S i ERCE ry - - -
e e OPPOrtUNIties for sustainable river basin
st Gy = ‘Uner e mapiss >

processes oriented thinking

If we accelerate river outflow and enhance
evaporation from the landscape we need reservoirs
to compensate human impact on water cycle
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PRISTINE CATCHMENT MOSAIC CATCHMENT HIGHLY REDUCED LAND COVER OF
THE AGRICULTURE CATCHMEMT

v . Zalewski, 2010
30 September - 5 October, 2012 i



= z RESERVOIRS & DAMS: How to conver
=—— e gpportunities for sustainable river bas
e =" processes oriented thinking

) ¥ Improvement of water Lipno
quality downstream ¢

E A Renewable energy (null
%) CO, emissions)

Transfer of mineral fraction
downstream at flood peak

Nieszawa

Restoration of lateral ecological connectivityin
the valley, refuge areas for wildlife

Renewable energy Reductlc?n of pollutants
(null CO, emissions) transfer into the sea and

fish, reduction of dioxins

Sedimentation zone:
- of organic fraction fc
= — S bioenergy productiol
‘ biomass plantation:s

By-pass channel for fish and
aquatic organisms migrations —
restoration of longitudal
connectivity of the river valley

Based on Zalewski 2006, modified by Zalewski and Belka

T3 pomoma wady W ZBiom

7b. Wroctawek
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m z Spatial distrubution of dioxins and dioxin-like co
——— ' ERCE  reservoirs of different catchment land use
Large/ : industrial Large, prevailing Large,prevailing,
catchment / catchment catchment
Whoctawski Reservoir Jeziorsko Reservoir Sulejowski Reservoir
middle dam middle dam upper middle dam
2500 2500 2500
S —
B = 2000 2000 2000
=0
§ g 1500 1500 1500
S E 1000 * : 1000 " 1000
)
- H % J - TR [H%
During the transport of dioxins and dioxin-like copmpounds along the reservoir,
conversion of highly toxic to less toxic forms occured
2 15 AN 15 15 /N
25 / 1 \ / \
S X 10 1 10 10
- .
i > > f 5 *%
C \ sl =
0 o1 o DN —a ——

* Results relevant statistically
Wilcoxon Test

** Results relevant statistically
ANOVA Friedman

Brcop Brcor Ddi-pce

aniak M., Zalewski M.,2 ] Large dams as purification systems for toxic PCDD/PCDF and dI-PCB congeners [in:] Hydrocomplexity: New Tools
§2L\4La95¥§./&!339 Water lems, Khan S., Savenije H.H.G., Demuth S., Hubert P., IAHS Publ. 338: 256-257.
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Teresa Reservoir

v il

Dependency levels of benzo(a)pyrene (ng/m3)
in the air on the degree of surface sealing
5

y=0.4626e" 12
R2=0.9857 _

Urban-rural differences in the prevalence of asthma and hay fever
n children in todzkie Province (Kuprys-Lipinska et al., 2009)

B(a)P concentration (ng/m3)

20 18,4%

130 31-70 71-80 81-100 p<0,05 16,1%
Surface sealing (%)

H urban

i rural




7 The importance of ecological struct

T

L understanding for development of

United Nations -+ European Regional
Educational, Scientificand « Centre for Ecohydrology
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Importance of geology for .
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(A) Calcium concentration (ma L™
Correlation: r = .918

BO
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determination of the structure
fish and invertebrates

communities in rivers and river ~2 ’
selfpurification process S
2 2000
€ 1200
2
§ 400
< g
15 25 35 45 55 65 75
(B) Calcium concentration (mg L")

The relationship between calcium concentration and (A) annual average benthos density, and (B) annual average fish
biomass. (Thin lines show 95% confidence limits.)
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System Solutions - Biotechnologies
; The sequential biofiltration system for urban storm
United hh:lachg:]\z European Regional

7 .
. on Sokotéwka River
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of UNESCO
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Molecular biology for ecohydrological biotechnologies

Diagnosis of quality of environment
Identification of patogenic bacteris
Increase of the effectiveness of stormwater purification

Bacterial diversity in different zones of the Sequentional Stormwater Purification System

assessed by the TRS-PCR (1-3) and partial 16S RNA gene sequencing

° 8 g 2 8 g
Rheinheimera soli e g g e 2 8
Pseudomonas benzenivorans Pseudomonas mohnii Aeromonas ichthiosmia
Aeromonas allosaccharophila Pseudomonas mohnii Bacillus safensis
Pseudomonas kilonensis Pseudomonas baetica Bacillus herbersteinensis
Arthrobacter bergerei Aeromonas sobria
Rheinheimera tangshanensis Aeromonas ichthiosmia
Aeromonas tecta Bacillus aerophilus
Aeromonas tecta Pseudomonas rhodesiae Pseudomonas kilonensis

— Pseudomonas rhodesiae Pseudomonas vancouverensis

Acinetobacter johnsonii Pseudomonas rhodesiae Rheinheimera soli
Acinetobacter bouvetii Pseudomonas rhodesiae Alkanindiges illinoisensis
Aeromon as piscicola Exiguobacterium sibiricum
Aeromon as pi
Acinetobacter johnsonii Bacillus safensis Aeromonas hydrophila

Rheinheimera tangshanensis |
Rheinheimera tangshanensis

P " " Pseudomonas benzenivorans
Rheinheimera chironomi

Bacillus simplex
Pseudomonas congelans i

. i e Shewanella putrefaciens Bacillus simplex
Exiguobacterium sibiricum

Bacillus cereus*
Comamonas aquatica

Aeromonas allosaccharophila Bacillus cereus’

Rheinheimera chironomi
Exiguobacterium artemiae

Aeromonas ichthiosmia

Pseudor

Pseudomonas extremaustralis Pseudomonas peli

Sequentional Stormwater Purification System

(Zalewski, Mankiewicz-Boczek, Parniewski et al., 2012)

\ I
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Molecular biology for ecohydrological biotechnologies

Diagnosis of quality of environment
Toxic cyanobacteria — early warning with molecular markers

[ First determination of toxic genotypy of cylindrospermopsin-producing cyanobacteria in the Polish waterbodies }

@M EE ggﬁ : ‘Eg %E‘b 3; ‘g';b < o 5 E NCM

by
1,358

100
a2

tp
1353
1078

803

30
2810271
34

N
28197
234

1% i
Fig. 2. Cyfindraspermopss racibarskiispedfic PCR based on amplification of rpoC7 gene (305 bp) (a) and PCR amplification of oy gene
(578 bp) (b). Genomic DNA from C. radborskii (C.r) laboratory culture and emvironmental samples from Bytyriskie (BY) and Bnifskie (BN) lakes
(18 August 2006) were used. M, marker ®X174 DNA-Haelll digest; NC, negative control.
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Biodegradation of hepatotoxic cyanobacteria

[ Cyanophage can degrade cyanobacterial cells }

The BLAST homology search revealed 90% similar
of the Polish samples to g91 gene of cyanophage
Ma-LMMO1, described before by Yoshida et al.
(2008).

(Mankiewicz-Boczek, Gggafa, Dziadek in progress)

[ Bacteria can degrade microcystins }

Bacteria capable of degrading microcystins in the Polish lowland reservoir

TR30.06.2010
TR1Z07.2010
TRO408.2010
TR11082010
TR26.08.2010

The BLAST homology search revealed 95% similar of

ZLM the Polish samples to mirA gene of Sphingopyxis sp.

ST C1, described before by Okano et al. (2009).

(Mankiewicz-Boczek, Gggafta, Dziadek in progress)

S
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Conversion of sludge in to bioenergy at willow plantation at
buffer zone of sewage treatment plant

Comparative experiments on different
species and varieties of willow

\ I
30 September - 5 October, 2012

Drobniewska

I: Salix viminalis clones;

II: Tordis (Salix schwerini x S. viminalis) x S. viminalis;
[ll: Salix viminalis gigantea;

IV: Salix viminalis (clone 192)
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The mathematical model decisi
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Productivity of willow and the nature of the organic fertilizer
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Polish Aid Programme for the year 2008,2009 and 2010
no. 1280/2008/AD, 1018/AD/2009/3 and 944/2010

“Implementation of Ecohydrology — a transdisciplinary science
for integrated water resources
and sustainable development in Ethiopia”

o

Polish aid
PARTNERS:
European Regional Centre for Ecohydrology under the auspices of UNESCO,
Poland

Department of Applied Ecology, University of Lodz, Poland
Division of Water Science of UNESCO

Ministry of Water Resources, Federal Democratic Republic of Ethiopia

2y Federal Democratic Repbublic of Ethiopia
= & i
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Zalewski, Urbaniak, Negussie
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Asella Sequential Biofiltration System (Biofarm Park, Asella)

Ashebeka River

Sedimentation 17m : : :‘ RS e 7
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Burkitu Res. :
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Schematic representation of the location of ASBS ' : ’
(without Scale)
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l J_\ "\ — < Sediment trap:
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Concentration of the dioxins before and aft

of biofiltration system

Inflow

Joxicity limit ccording to
SQG

Otflow
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. of UNESCO
2,5
5 27
=]
D
S 1.5 -
ol o
= | H
(@] =)
G =5 1 4
v| =
Q| 3
B
S 0,5 1
0 -
Construction of
the biofiltration
system 25
;: 2
©
(=]
=
> 1.5
L
S =
(=2}
212
S > -
< | s
3 05

Toxicity limit ccording to

Sediment trap

Biofiter

30 September - 5 October, 2012

Construction of
the biofiltration
system

Zalewski, Urbaniak, Negussie



i %

United Nations . European Regional
Educational, Scientificand « Centre for Ecohydrology
Cultural Organization .« Under the auspices

. of UNESCO

Holistic

approach

Reductionistic

System solutions — Transdisciplinary science
WISDOM

Use of information and
knowledge for problem solving —
Formulation of principles for action

»

> |l principle of EH
,2dual regulation”

Experimental testing -interdisciplinary science

KNOWLEDGE — |l principle of EH

Understanding patterns Enhancement of ecosystems
and processes,

/ resilience

Monitoring — sectoral science

INFORMATION — | principle of EH

;ggssrsgﬁgd:g?afgﬂgmi’ Quantification of hydrological
processes and threats

QecoSummit
30 September - 5 October, 2012

Columbus, Chio, USA

Problem identification _— Problem solving




%

: ERCE

United Nations -+ European Regional
Educational, Scientificand « Centre for Ecohydrology
Cultural Organization .« Under the auspices

. of UNESCO ECOHYDROLOGY

MSc L

EH L

BROAD HIGH SPECIALISATION AXIS BROAD

traditional education of high specialized environmental scientists

el

cooummit by

30 September - 5 October, 2012 e
Columbus, Ohio, USA e P

e



i

European Regional
Centre for Ecohydrology

ons
ELSEVIER
Cultural Organization . Under the auspices

. of UNESCO

# _ ECOHYDROLOGY = HYDROBIO

ECOHYDROLOGY
HYDROBIOLOGY

Macn& Z'alvcwsko
David M. Harper
Richard D. Robarts

Pascal Breil

DOI 1024784 T0704-011-0051-2

v 11
No. 34, 137-140
2011 To

Towards engineering
harmony belween waker,
ecosystem and socisly

Interna

De

1. Introduction

We are living in the Anthr
the geological history of the E
ity is a key driver for the tran
the litho= and biosphere (Crutz
Crutzen 2002). There are two pr
degrade the self-regulatory ca
ability of the Earth’s ecosyst
development and increasing cor
and resources per capita. Thi
emissions of pollutants and ca
which stimulate climatic inst:
parallel and long-term threat is
fundamental ecological proces:
and are maintained by, the ecosy
i.e., energy flow as well as matte
tion. Such modifications are es
in catchments in Europe where
the accessible landscape has be
agrocenosis and urbanised are:

Water is a key factor not only
of different ecosystems within tF
for the integrity of ecological p
parative analysis of the impact
and the environment presented
{2000) shows that the threat g
population growth and socioeco

We are happy to announce that Elsevier is the new publisher of the journal
Ecohydrology and Hydrobiology the official journal of European Regional Centre
¢ sl  for Ecohydrology. Authors are requested to submit their articles online at
ELSEVIER htip://ees.elsevier.com/ecohyd.

Ecohydrology and Hydrobiology ~ xxx (2013) 1-8

Contents lists available at ScienceDirect ECORYDROLOGY
HYDROBIOLOG

Ecohydrolgy and Hydrobiology

I [ \{ vV [[ R journal homepage: www.elsevier.com/locate/agee

Document heading

Ecohydrology for enhancement of resilience and ecosystem
services of river basins

M. Zalewski 2P

2 Luropean Regional Centre for Ecohydrology wa UNESCO, International Institute of Polish Academy of Seiences, 3, Tylna Str., 90-
364 Lide, Poland
v Department of Applied Ecology, University of Lods, 12/16 Banacha Str., 90-237 Léds, Poland

ARTICLE INFO ABSTRACT
Article history: (EH) theory, within the I i of
Received 10 October 2004 UNESCO, assumes that water is the major driver of biogeochemical pmccsﬁcs on Earth from

Received in revised form 5 November 2004
Accepted 1 December 2005
Available online 14 February 2005

molecular to basin scales. Modification of water cycles in different ecosystems, e.g., by de-
foestation, urbanization and transportation networks, amplified by emission of pollutants, re-
sults in degradation of life support systems. Understanding the interplay between water and
biota at the basin scale provides the basis for the enhancement of ecosystem services for so-
cluding improvement of water quality and quantity, carrying capacity and biodiver-
Pul i sity resilience. The major goal of the application of Ecohydrology at the basin scale is to

Ise wave velocity o PR H & Yor 5
C-reactive protein nchle}e s{Jslamablhly through: (1) slowmg df)wn .Imnster of water Imv! almns;‘ahe.r? to sea
lder adutts (considering flood and drought control, biodiversity and food production as priorities). (2)
Epidemiology reducing input and controlling pathways of excess nutrients and pollutants in aquatic ecosys-
tems to improve water quality, biodiversity and human health, (3) enhancing ecosystem
carry-ing capacity (resilience, biodiversity, ecosystem services for society) and harmonizing
it with societal needs.

Keywords:
Arterial stiffness

systems. Understanding the interplay between water and biota
at the basin scale provides the basis for the enhancement of
ecosystem services for societies, including improvement of
water quality and quantity, carrying capacity and biodiversity

1. Introduction

e: (EH) lheory. within the

3 resilience.
! H | P Oof UNESCO, assumes The major goal of the application of Ecohydrology at the
that water is ‘he “‘"'Jm' driver of biogeochemical processes basin scale is to achieve sustainability through: (1) slowing
on Earth from mo 1o basin scales.M of down transfer of water from atmosphere to sea (considering
water cycles in diff-erent ecosstems, e.g. by deforestation, flood and drought control, biodiversity and food production

urbanization and trans-portation ntworks, amplified by

e 5 o : as priorities), (2) reducing input and wmmlling pathways of
emission of pollutants, results in degradation of life support

excess nutrients and pollutan(a in aquatic ecosystems to
improve water quality, biodiversity and human health, (3)
enhancing ecosystem carrying capacity (resilience,

=

“ Utenim ad minima venia

is nostrum exercitationem ullam cor- biodiversity, ecosystem services for society) and harmonizing
porissuscipitlat nisi utaliquid ex 0 ?Quis it with societal needs.
v ineavolup! esse quam nihil ‘Thiese thres priniciples of EH (hydiological; ecological arid
molestiae consequatur? e St z S0 5
* Corresponding author. provide a
E-mail address: mzal@biol.uni.lodz.pl for the istic impl ion of EH at the

basin scale and functional harmonization with existing and


http://ees.elsevier.com/ecohyd

Technogarden
or

Nature

\
30 September - 5 October, 2012



