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Zastosowanie rozwiazań ekohydrologicznych 
dla redukacji zagrożeń 

i poprawy jakości środowiska
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(koncepcja Ekohydrologii– Prof. Zalewski)

Zalewski et al., 1997; Zalewski, 2009  
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FLOW  PEAK CHARACTERISTIC 

RESULTS 

Flow characteristic 13-14.07.2008
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H V Q

[m] [m/s] [m3/s]

Folwarczna
min. 0 0 0

max. 0,9 1,82 2,9

Lewa
min. 0,1 0,02 0,001

max. 0,6 0,9 1,77
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NUTRIENTS CONCENTRATIONS
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septic tank seepage, combined sewer overflows, illegal sewer overflows



CHLOROPHYLL a CONCENTRATIONS
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low isolation (intermediate complexity concept)

and high zooplankton pressure (top-down control)

Nutrients allocation in 
macrophytes



Sokołówka River
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Teresy Reservoir

zb. Teresy

- resrvoirs

- detention pond

- island
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Zgierska Reservoir
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Sokołówka River

2002 - Constructed for protection  of reservoirs cascade (sedimentation process only)



Ecohydrology – the major body of the theory

“DUAL REGULATION”

Regulation of biota by altering 

hydrology and regulation of hydrology

by shaping biota

HARMONIZATION

of ecohydrological measures

with necessary hydrotechnical 

infrastructure

INTEGRATION

of various regulations acting in a 

synergistic way to stabilize and improve 

the quality of water resources

REGULATION

BIOTA

Zalewski 2001

HYDROLOGY



Ecohydrological  Biotechnologies
The prototype of the sequential biofiltration system for urban

stormwater purification in Tresta

FITOREMEDIATION

BIOFILTRATION

BIOGEOCHEMICAL 
PROCESSES

GEOFIBERS

SEDIMENTATION



Detention pond for reservoirs protection

The new concept of MCBS

Achievement of good ecological 
potential the cascade of reservoirs 
on the Sokolowka River.

Present form of the sedimentation
pond functioning is not efficient
element for prevention of reservoirs
cascade on the Sokolowka River



Sokolowka River

INLET

OUTLET

zone of bio-filtration

zone of intensified hydrodynamic 

sedimentation 

zone of intensive 

biogeochemical processes

Application of Principles of Ecohydrology for Multi-Chamber 
Sedimentation Biofiltration System (MCSB) in restoration of a 
municipal river
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The role of biofiltration –sedimentation 
system 

in water purification

+38%

Stormwater inflow
Suspended matter sedimentation in

sedimentation zone – anaerobic zone

Outflow of purified
water

Ca3(PO4)2↓

Biogeochemial barrier for reduction of 
phosphate in water and binding heavy 
metals with calcium and phosphorus

Biofiltration zone – asymilation of nitrogen
by macrophytes and minarelization
processes, phytoremediation and 

rhizoremediation of micropollutants
The role of biotechnology in enhancment

of purification eficiency
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Staw Dolny

Zb. Zgierska
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Park Sokołówki
(planning in progress)

Tree Development
storpmwater BMPs and river 
rehabilitation (planned & up-

scaling)

Marina
stormwater BMPs – under 

construction

Sedymentary/biofiltration 
system

Wasiak Res.
Żabieniec
Reseervoir

(2008/2009 -
designed)

Wycieczkowa 
Res.

I. Wagner



Construction of buffer 
zones including 

biogeochemical barriers 
as well as construction 
of floating islands in 

order to reduce 
nutrients

Ecohydrological 
adaptation of the 

reservoirs in order to 
intensify the process of 
water self-purification

Construction of the 
biofiltration sequential 
system (BSS) in order 
to reduce the hazard 
posed by rainwater

Ecohydrological 
adaptation of small 

retention reservoirs in 
terms of intensification 
of river self-purification 
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Direction of river water flow

Removal of 
sediments

ECOHYDROLOGY –harmonization of 
hydrotechnical and biological solutions
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V.2012

VI.2013

IV.2013

V.2013

Temp 23.7ºC, TP 0.19, NO2- 0.000, NO3-

0,23, NH4
+ 0.02 mg/l,

Temp 17.7ºC, TP 1.22, NO2- 0.004, NO3-

2.16, NH4
+ 0.82 mg/l,

Ecohydrological adaptation of Upper 
Arturówek reservoir in order to enhance 

the purification of rainwater
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IV.2012

VI.2013

V.2013

VI.2013

The construction of buffer zones together with 
the biogeochemical barriers for reduction of 

nutrients and suspensions
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Development Ecohydrological System 

Solutions for the City of the future  –

„Blue-Green Network”



Eksperymentalna plantacja wierzby (64 
ha) w strefie buforowej

Eksperyment z różnymi gatunkami i 
odmianami wierzby

Kompleks 
XIX

Kompleks 
XIV

Poligon badawczy

Kompleks XI Kompleks XII I: Salix viminalis clones;
II: Tordis (Salix schwerini x S. viminalis) x S. 
viminalis;
III: Salix viminalis gigantea;
IV: Salix viminalis (clone 192)

Ner/GOŚ
Zastosowanie fitotechnologii do 
utylizacji osadów ściekowych i 
produkcji bioenergii



Wzrost biomasy wierzby wraz z jej wiekiem. 
W pierwszym roku badań największą biomasę wierzby 

otrzymano w przypadku odmiany nr 2 i nr 4. 

Drobniewska, 
2008



Drobniewska, 
2008

Wzrost rzeczywistego poboru 
pierwiastków biogennych 

Wzrost efektywności poboru 
pierwiastków biogennych 



Wzrost rzeczywistego poboru 
metali ciężkich

Wzrost efektywności poboru 
metali ciężkich

Drobniewska, 
2008





Polish Aid Programme for the year 2008-2011
no. 1280/2008/AD, 1018/AD/2009/3 & 944/2010

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

Degradation of buffering 
zones

Erosion / pollutants transport

Reservoir 
siltation/eutrophication

Zalewski 2011



Use of biodegradable geofibers for erosion controll

Stock watering site and use of manure collected at the site
as a fertilizer

Construction of the sequentional biofiltration system for turbidity, 
eutrophication and dioxin toxicity reduction in the Asella BioFarm

Park lake
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Dioxin toxicity reduction in the Asella
BioFarm Park lake
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Use of sediments for 
bioenergy production

Use of ecohydrology based systemic solutions for reduction lake siltation, 

eutophication and dioxin-induced toxicity in the Asalla BioFarm Park lake

Sedimentation

Absorption of dioxins
and their conversion
into less toxic forms

Inflow Litoral Litoral Outflow
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