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INNOVATION



Conclusions from the New York Water Conference for 
acceleration of SDG as a reference point for Water4All

SIDE EVENT TRANSDISCIPLINARY ECOHYDROLOGY FOR ACCELERATION 

OF SDG – METHODOLOGY OF SCIENCE AND PATTERNS OF 

IMPLEMENTATION



1/  GOVERNANCE „a radical reshaping of the water governance that moves away from the 
current fragmentation”
„Climate and water actions must be coordinated „ „ reduction in subsidies for water and agriculture that
create overconsumption and aquifere depletion

2/  ECOHYDROLOGY „..it is essential better understand and use the relationships between hydrological and 

ecological processes… „Ecohydrological Nature-Based Solutions, which use or mimic these
proces, play a key role in enhncing biodiversity, reducing risks associted with hydroclimatic
extremes, and ensuring water-food-nergy security and carbon cycling”

3/ SOCIETY „…necessity of involving in the decision-making processes those groups that can 
potentially be most affected by the water crisis..”



1/  LIFE SUPPORTING PROCESESS

2/ ADVANCED Nature Based Solutions

3/ ENHANCEMENT  Sustainability WBSR

WHY ECOHYDROLOGY - Game Changer for SDG ? 



CONSERVATION

RESTORATION

ENHANCEMENT

WHY  ENHANCEMENT  SUSTAINABILITY POTENTIAL ? 



Nature Based Solutions   vs.   Advanced Nature Based Solutions

(Font-Nájera, Serwecińska, Szklarek S, Mankiewicz-Boczek J.

2021. Int. Biodeterioration & Biodegradation)

TSS–165.0 mg/l

TSS-3.4 mg/l



DIAGNOSIS    - Man, Water and Sustainability –
„QUANTUM ENTANGLEMENT”

WATER
RESOURCES

ECOSYSTEMS
as  the BLACK 

BOX

Zalewski 2021



ECOHYDROLOGY - LIFE SUPPORTING PROCESESS –
THE IMPORTANCE TERRESTRIAL VEGETATION FOR WATER RESOURCES

WODA – WSPÓŁNE DOBRO, WSPÓŁNY PROBLEM, KOŁO 13.10.2020

ECOSYSTEMS – WATER „RECYCLERS” RETAINERS AND FILTERS-
Evaporation from the vegetation and soils from terrestrial
ecosystems can be a very important source of precipitation for
other areas

Source: Van der Ent et al., 2014 

Role of ecosystems in stabilization of
hydrological cycle will be increasing with
climate change



WATER and BIOECONOMY : Industrial agriculture ???

NATURE (Levia….. Zalewski.  2020)

BIOPRODUCTIVITY
BIODIVERSITY
BIOCOMPLEXITY

3x B 



Anticipatory model - INTEGRATION OF HYDROLOGY AND ECOLOGY
for  identification hierarchy of drivers LIFE SUPPORTING PROCESESS
Input (E+H) – Model – Effectors - System

A – abiotic factors
B – biotic factors
E – equilibrum level of A-B

high slope
low slope

A
-B

 f
ac

to
rs

desert

tropics

temperate zone

boreal zone

small river

medium river

large river

(Zalewski i Naiman 1985)

Understanding hierarchy of 
drivers (ABIOTIC vs. BIOTIC). 

Its is fundamental for 
translating LIFE SUPORTING 
PROCESSES into innovations:

1/ADVANCED NATURE BASED 
SOLUTIONS

2/SYSTEMIC SOLUTIONS.

RIVER SYSTEM 



Nature Based Solutions   vs.   Advanced Nature Based Solutions

(Font-Nájera, Serwecińska, Szklarek S, Mankiewicz-Boczek J.

2021. Int. Biodeterioration & Biodegradation)

TSS–165.0 mg/l

TSS-3.4 mg/l



EC  Project SWITCH 

Sedimentation zone (SEDz) Biogeochemical zone (GEOz) Biofiltration zone (BIOz)

Pearson correlation [0.0%-100.0%]
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(Zalewski M., Wagner I., Fratczak W., Mankiewicz-Boczek J., Parniewski P. 2012. The Parliament Magazine – Politics, Policy and People)

Sequentional Sedimentation-Biofiltration System (SSBS) for urban storm water purification

ADVANCED NATURE BASED SOLUTIONS 
for urban stormwater purification  

Bacterial diversity and functionality in different zones 

of the Stormwater Purification System 

Reduction of suspended matter

SSBS

(Font-Nájera, Serwecińska, Szklarek S, Mankiewicz-Boczek J.

2021. Int. Biodeterioration & Biodegradation)



ADVANCED NATURE BASED SOLUTIONS HYBRID SYSTEM 
( HYDROENGEENERING + ANBS) for elimination of toxic blooms 

(Jurczak, Zalewski 2018)

Toxic algal bloom before EH NBS 

TSS–165.0 mg/lTSS-3.4 mg/l

After implementation of EH NBS

LIFE08 ENV/PL/000517
RESTORATION OF RESERVOIRS IN THE 
UPPER BZURA CATCHMENT

www.arturowek.pl

Best of the Best LIFE + 2018



ADVANCED NATURE BASED SOLUTIONS for  
ENHANCEMENT Sustaniability potential of catchment WBSR

100

ENV.Flow

P μg

Month

Month

Zalewski 2020

(Zalewski 2020, Kiedrzyńska et al. 2021)

W B S R

+

-

+

-

W B S R

Hydroengeenering EH Advanced Nature Based Solutions-
LATERAL RESERVOIR 



Methodology of Science Paradigm change for acceleration of SDG ,
Sociocentric-Mechanistic to Evolutionary Ecosystemic

Watson, Kundzewicz, Borrell-Damián 2022, 
Science of The Total Environment

Te extension of the Sociocentric /Mechanistic
by the Evolutionary /Ecosystemic paradigm
(Zalewski 2023, in press)

SOCIOCENTRIC /MECHANISTIC approach – believe
that technology and society will solve
all the problems created by Men.

ANBS

ENHANCEMENT



Remote Sensing
Drones

Satelites
Hydroacustics

Hydrology
Hydrogeology

Ecology

Limnology

Phytotechnology

Microbiology/
Biotechonology

Molecular
Biology

Hydrochemistry

WaterPlants
Soil

Interactions

Land/Water
Ecotones and 
Floodplains

Freshwater
Ecosystems

Coastal zones
and river deltas

Ecohydrology for SYSTEMIC SOLUTIONS 
integration of EH NBS with Hydrological
Engineering towards enhancement of 

catchment sustainability potential
WBSRC

Ecohydrology for INNOVATIVE 
METHODS (EH ANBS) towards

reduction of impact and 
enhancement of ecosystem

resilience

ECOHYDROLOGY  Methodology of Transdisciplinary Science

SDG - ENHANCEMENT (WBSR)

ECOHYDROLOGY SUBDISCIPLINES
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(Zalewski  2023)
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PURE SCIENCE –
Water + Ecosystems +
Engeenering + Society

ECOHYDROLOGY - Methodology of Science
Adaptive transfer of EH NBS   for IWRM solutions

in to Ethiopia

Implementation and adaptive
comunity based management in 
other catchments (e.g. Ethiopia;     

( Zalewski Zerihun, 2018)

Systemic solutions
implementation in 
cachment scale -

EH/ANBS + HEG + Digital 
techniques + AAM

Development 
Ecohydrological ANBS + 
integration with hydro 

engenering (HENG)
e.g. SWITCH; EHREK  

ANTICIPATORY -
Holistic models of  

processes E+H
(np. ABRC)

Testing of EH models in 
the catchment scale for 
discovering EMERGING 

PROPERTIES 

Ecohydrology
and ANBS -

transition to 
transdisciplinary

science

Adaptation of urban stormwater system 
SSBS  (Zalewski at al..2012) for 

improvement of water quality in a small 
reservoir in Ethopia (sediments used as 

fertilizer – Circular Economy) 
(Polish AID Programe) 

sedime
nts

Zalewski 2020, changed) 

Calcium
concentration (mg/L)

M
ea

n
an

n
u

al
fi

sh
b

io
m

as
s

(g
/1

0
0

m
2
)

River Selfpurification



Problem solving
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INFORMATION
Understanding structure,
states and  relationships

Monitoring – sectoral science

KNOWLEDGE
Understanding patterns
and processes,

Experimental testing -interdisciplinary science

WISDOM
Use of information and 
knowledge for problem solving –
Formulation of  principles for action

Transdisciplinary science

(Zalewski 2011)

ASESSMENT

ADVANCED NBS

SYSTEMIC SOLUTIONS 
FOR ENHANCEMENT SDG

GAME CHANGERS FOR SDG  -UNESCO IHP ; WATER4ALL 



Why  
ECOHYDROLOGY 

in framwork of  
UNESCO IHP and 

„Water4All” 
becoming Game 
Chager  for SDG

• 1/ LIFE SUPPORTING  PROCESESS - highlighed by integration

• Hydrology and Ecology

• 2/ ECOSYSTEMS FOR WATER,  - retaining, recirculating water and

• biogenic substances purifaying water

• 3/  NEW PARADIGM  Sociocentric/Mechanistic + Evolutionary/Ecosystermic ;  

• 4/  ADVANCED  NATURE BASED SOLUTIONS - Integration Hydrology +Ecology + 

• Hydroengineering + Molecular biology, + Biotechnologies,+Phytotechnologies –

• New tools for Water Management ,  Circular Economy and Bioeconomy

• 5/  ENHANCEMENT of Catchment Sustainability Potential -WBSR

• (Water ; Bioproductivity/Biodiversity ;Services for Society ; Resilience)

6/ HARMONIZATION of society’s needs with enhanced ecosystem potential (WBSR)

• by Culture,Education +Law, Policy,  Governance.( WBSR+CE+LPG )

• 7/ FORESIGHT -shaping desirable sustainble future - Ecohydrology – framwork

for  long term cachment scale ENHANCEMENT

Zalewski 2023 (in press)



Enhancement  catchement/Biosphere
Sustainability Potential WBSR by Advanced Nature Based

Solutions

Ecohydrological Advanced 
Nature-Based Solutions 

for enhancement
cacthment sutsinability

WBSR

Reduction : resource use, 
emission of pollutants, 
habitats degradation
Technologies,  Circular
Economy, Bioeconomy

Degradated
environment

Enhanced sustainability of
environment
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Sewage
treatment
plant 

Land water ecotone

Hybrid for stormwater

Zalewski 2023 (in press)



Thank you

The inspiring cooperation of my colleagues from 

ERCE PAS u/a UNESCO, UNESCO Chair of Ecohydrology & Applied Ecology, UŁ 

UNESCO Division of Water Sciences and UNESCO IHP,   Water4All  Team  

is highly appreciated and made the introduced ideas and projects happened



Thank you!

www.erce.unesco.lodz.pl

m.zalewski@erce.unesco.lodz.pl

INVITATION  to publish
research and concepts on SDG 
Game Changing
ECOHYDROLOGY  in 
International Journal
Ecohydrology&Hydrobiology

http://www.erce.unesco.lodz.pl/
mailto:m.zalewski@erce.unesco.lodz.pl

