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The water crisisdoes not stop in New York

.EI Check for updates

Although the events at the United water governance that moves away from the  itis also highlighted by Gert Jan Veldwisch in

_______________________

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..”
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WHY ENHANCEMENT SUSTAINABILITY POTENTIAL ?
Population by age group, including UN projections, World Our World

Future projections are based on the UN's medium-fertility scenario. This is shown for various age brackets and the
total population.
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vs. Advanced Nature Based Solutions
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ECOHYDROLOGY - LIFE SUPPORTING PROCESESS - .
THE IMPORTANCE TERRESTRIAL VEGETATION FOR WATER RESOURCES

ECOSYSTEMS — WATER , RECYCLERS” RETAINERS AND FILTERS- Role of ecosystems in stabilization of
Evaporation from the vegetation and soils from terrestrial hydrological cycle will be increasing with

ecosystems can be a very important source of precipitation for climate change
other areas

Continental precipitation recycling ratio p =p_ +p_, 08 -8
(a)

-
”
et o
0‘ prppws I B SR R
et S L A

NN \.‘

L e

b
N
Standardized PAGES2K

s
i N

Temperature anomaly (°C)
o

- » Oi-h'ﬁ'ﬁ‘ii\‘.“-"}‘i.’ I N B e

Nl s o o g el A S N i Sy S Yt Sy Y S S J _3

1

Source: Van der Ent et al., 2014 1000 1200 1400 1600 1800 2000 ’
Year




/

European Regional Cent
Centre for Ecohydrology Ue:.i reth )

Under the auspices nder the auspices
of UNERSES

of UNESCO

1 Im
WATER and BIOECONOMY : Industrial agriculture ???  unesco

o Wind speed
LC
Heat budget
Natural vegetation 8— Interception
2 loss
Path\n;ay of Pathway of
water ; ;
@ Transpiration 8 water
L L
5 Throughfall &
o LC
? Stemflow E
'C C
g Daily runoff/ &
= streamflow ¢

Soil erosion

Reservoir
siltation

Infiltration

=

N

N

A

N
VA
o
oo e [
——
.
N

(=
Soil moisture L%

Freq.

UYL

Water table
drawdown

BIOPRODUCTIVITY
3X B - BiobiversiTy
BIOCOMPLEXITY

Magnitude

NATURE (Levia..... Zalewski. 2020)



)

|
—_—
—
=
=
—

o
2c
w3
g5
o
2
e
Zwg
EE]
X

c
of
S35

A — abiotic factors
B — biotic factors

« Eu

« Cel

nization . Under the auspi
of UNESCO

ropean Regi
ntre for

i 1 g, s
- ~ Anticipatory model - INTEGRATION OF HYDROLOGY AND ECOLOGY

onal
r Ecohydrology ~ Ecohydrology and A
ices University of Lodz, P

for identification hierarchy of drivers LIFE SUPPORTING PROCESESS
Input (E+H) — Model — Effectors - System

(ri Understanding hierarchy of
et e e R drivers (ABIOTIC vs. BIOTIC).

E — equilibrum level of A-B {'7\ T - em e |OW SlOpe Its is fundamental for
translating LIFE SUPORTING
T~ PROCESSES into innovations:

A-B factors

ol

large river

1/ADVANCED NATURE BASED

E SOLUTIONS
B 2/SYSTEMIC SOLUTIONS.
/ 7
S . 2000
~_ —

900, 0\‘ temperate zone
@C -~ temp z

O 20
LOGY) \ OO\-< . boreal zone
RIVER SYSTEM

(Zalewski i Naiman 1985)



Nature Based Solutions

&
N

vs. Advanced Nature Based Solutions

Stormwater from
roads, roofs,
parking,
bicycle/walking
pass

_ nosZ gene
inflow o ,
(denitrifing bacteria)
SEDz
GEOz
amoA gene
BlOz (nitrifing bacteria)
TS5 3,4 mglt TSS - 17,5 mgl? /
TN~ 0,4 mgl? TN~ 1,5 mgl? ¥
© TP-0,3 mgl? TP~0,8 mgl?
REGULATION OF ' 3:;2‘:;;”“': =
Ul %
BIOLOGICAL separators A
PROCESSES - — A
Enhancement of Lo
filtering 3 & i
zooplankton by
predatory fish <3
stocking g
BIOFILTRATION GEOCHEMICAL BARRIER SEDIMENTATION Interception of UNDERGROUND
ZONE Reduction of nutrients by ZONE surface stormwaters SYSTEM SEPARATORS
Assimilation of dolomite structure Reduction of by infiltration Reduction of oil
nutrients (N, P) suspended solids through substances and
into plant biomass dolomite/gravel bed suspended solids

TSS - 165,0 mglt
TN-4,2 mgl*
TP -3,0mgl?*

Jurczak, Zalewski



/ f

ERCE

European Regional

Centre for Ecohydrology

Under the auspices
of UNJ i

inflow
SEDz

GEOz
BIOz

outflow

Reduction of suspended matter

05

zawiesina
Srednia; Wspétczynnik SredniazOdch.std; Was: Min-Maks

0.4

03

g/l

02

0.1

0.0

o
o o
o o
o

sok1 k1 k2 k3 odl  sok2

o Srednia

[ Srednia+Odch.std
T Min-Maks

o Odstajace

+ Ekstremalne

¢ m
SO f& ADVANCED NATURE BASED SOLUTIONS  ynesco
nosZ gene for urban stormwater purification e

(denitrifing bacteria)

Bacterial diversity and functionality in different zones
of the Stormwater Purification System

amoA gene
I (nitrifing bacteria)

(Font-Ngjera, Serwecinska, Szklarek S, Mankiewicz-Boczek J.
2021. Int. Biodeterioration & Biodegradation)

s 2 g

Shewanella putrefaciens

Aeromonas ichthiosmia |

i~ sﬁ‘ s »

Sedimentation zone (SEDz)

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

(Zalewski M., Wagner I., Fratczak W., Mankiewicz-Boczek J., Parniewski P. 2012. The Parliament Magazine — Politics, Policy and People)




/ 1 ADVANCED NATURE BASED SOLUTIONS HYBRID SYSTEM m
ey ( HYDROENGEENERING + ANBS) for elimination of toxic blooms unesco

Centre
Centre for Ecohydrology Under the auspices
Under the auspices

of UNESCO (Jurczak, Zalewski 2018) of UNESCO

LIFEO8 ENV/PL/000517
RESTORATION OF RESERVOIRS IN THE
UPPER BZURA CATCHMENT

Stormwater from
roads, roofs,
parking,
bicycle/walking
pass

TSS4165.0 mg/!

TSS— 3,4 mgl?
TN - 0,4 mglt
TP -0,3 mgl? el

1|
| | || Tss—165,0 mgit

-~ TN — 4,2 mgl*?
a 8

outflow from
underground

REGULATION OF

BIOLOGICAL A TP —3,0mgl?
separators
PROCESSES -
Enhancement of
filtering

zooplankton by
predatory fish
stocking

BIOFILTRATION GEOCHEMICAL BARRIER SEDIMENTATION
ZONE Reduction of nutrients by ZONE
Assimilation of dolomite structure Reduction of

Interception of
surface stormwaters

UNDERGROUND
SYSTEM SEPARATORS

Best of the Best LIFE + 2018

nutrients (N, P)
into plant biomass

suspended solids

by infiltration
through
dolomite/gravel bed

Reduction of oil
substances and
suspended solids

Jurczak, Zalewski



it} ’J ADVANCED NATURE BASED SOLUTIONS for unesco

United Nations - European Regional

Educational, Scientificand - Centre for Ecohydrology

R s ENHANCEMENT Sustaniability potential of catchment WBSR e s

of UNESCO

Hydroengeenering EH Advanced Nature Based Solutions-
LATERAL RESERVOIR

+ B:Modified by Ecohydrological approach
according to WBSRC concept

A "o ) . +
;

\

U

4 N Recreation (beach) A
- B PP A 5 ,
5 o D2 ol BN

e ‘K zone/ exhibition centre u/’ \\1 V

- P
. . 7
(Zalewski 2020, Kiedrzynska et al. 2021)
Sdence of the Total Environment 799 (2021) 149427
Contents lists awvailable at ScienceDirect 100
Science of the Total Environment
journal homepage: www.elsevier.com/locate/scitotenw
The enhancement of valley water retentiveness in climate )
change conditions ety
Edyta Kiedrzynska *"*, Kamila Belka ®, Pawel Jarosiewicz *'”, Marcin Kiedrzynski“, Maciej Zalewski *" E NV. FIOW 1 -
2 Furopean Regional Centre for Ecohydrology of the Polish Acade my of Sciences, Tvina 3, 90-364 Lodz, Poland
v University of Lodz Foaculty of Biology and Environmeni tol Protection. UNESCO Chair on Ecolprdrology and Applied Eoology, Banadha 12/16. 90-237 Lodz, Poland

= Umniversity of Lodz Foculty of Biology and Environmenml Protection. Department of Biogeography. Paleoecology and Matre Conservation. Banacha 173, 90-237 Lodz. Poland




r . o . =
E% Methodology of Science Paradigm change for acceleration of SDG,
i, SOCiocentric-Mechanistic to Evolutionary Ecosystemic

u d th Under the auspices
of UNESCO of UNESCO

ENHANCEMENT

Business and Finance

Evolutionary

-Ecosystemic

Non-Govemmental
Organizations

Sociocentric-

Mechanistic

SOCIOCENTRIC /MECHANISTIC approach — believe

that technology and society will solve Te extension of the Sociocentric /Mechanistic
all the problems created by Men.

Watson, Kundzewicz, Borrell-Damidan 2022, b y th ek VOI utionar y / E CosSys temic par Gdl gm
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1/ LIFE SUPPORTING PROCESESS - highlighed by integration of UNESCO
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)
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Zalewski 2023 (in press)
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