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Sponge Cities:
A Response to Climate Change
-Experiences from Poland
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Over 20 years in water management, JACEK ZALEWSK]

including 17 years in an international
consultancy Ove Arup & Partners;
currently Vice President of RetencjaPL,
areas of expertise:

e stormwater management,

* rivers,

e sustainability,

* climate change adaptation in cities,
e green & blue infrastructure,

e design,

e digitalisation.
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Total Accumulated Precipitation (mm) Run: Thu 1 jul 062
ICON-EU 0.0625° Total accumulation since T+0 Valid: Sat 3 Jul 21:00 UTC

Floods
and
droughts
In Poland
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Paradigm shift — transition period
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Key drivers

1. Unsatisfactory condition
of stormwarter networks

2. EU Financing for climate
adaptation

3. Citizens, who desire safe,
green and friendly
towns

Source: https://ikc.pl/krupnicza-stala-sie-zielona-ulica-z-priorytetem-dla-pieszych/
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Key gaps

1. Know-how / education
of all stakeholders

2. Old standards

3. Legal, however starting
from 2018
rainwater is no longer
defined as sewage

Source: https://ikc.pl/krupnicza-stala-sie-zielona-ulica-z-priorytetem-dla-pieszych/
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Our approach to projects in cities
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The three levels of stormwater design

o LEVEL 1 9 LEVEL 2 9 LEVEL 3
FREQUENT SMALL RAINFALL EVENTS STANDARD DESIGN CONDITIONS CATASTROPHIC RAINFALL EVENTS

@ GOAL: > ACCORDING TO: CLOUDBURST / EXTREME RAINFALL:
+ Infitation o B pn-en752:2017

5 Where will the water flow?

INCLUDING: # Which streets become rivers?

* design storms

e source control
SuDS / NbS
drought mitigation

* |local retention « control storms ﬁ:} What happens during
« sewer network sizing 22X al-in-100-year event?
 hydrodynamic modelling

« technical drainage infrastructure
@ EXAMPLES:

OPTIONAL FORMULA:
Q -— q . lp . F
Q - peak flow [m?3/s]

q - rainfall intensity [I/(s-ha)]

. - y — runoff coefficient [-]
RAIN PERMEABLE INFILTRATION GREEN F — area [ha]

GARDENS SURFACES TRENCHES ROOFS
(&) st OF 2wl 1
SHOUED STACWHERE THE GIRALL. K/ ENGINEERING DESIGN. BUT WHERE.”
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The three levels of stormwater design

0 LEVEL 1
FREQUENT SMALL RAINFALL EVENTS

OAL:
@ °
« |nfiltration

 source control

* SuDS / NbS
 drought mitigation
* local retention

RAIN PERMEABLE INFILTRATION GREEN
GARDENS SURFACES TRENCHES ROOFS

“SMALL RAINFALL EVENTS
SHOULD STAY WHERE THEY FALL.”

@ retencjau



Dispersed rainwater mgmt - SUDs
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Blue Green Infra in practice
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Nie uszczelniaj,
powoli odprowadzaj,

G

mieszhaiicy  inwestorzy

BE a8
miasto  deweloperzy
Katalog zielono - niebieskiej
infrastruktury. Czes¢ Il
Wytyczne i rozwiazania

&

‘ Pada deszcz, zbieraj wode!

eyt Gromadz i wykorzystaj!

Z
\E DE.SO izacll W ST -
'y Lf:z‘:ta?ydes - b & ]JJJ

XALISZ WSPIERA NATURE - ="
| Z8IERA DESZCIOWKE

Ziromoczora w 2bicrrikach
NIEZANECIYSA00] Geo2C20W-
K& 7 dachdw rmodnia takie
solukiwat poxtady | ulce

AR
ASECZYNSKI
150 litrow na mieszkanica. Z tego prawie 1/4 zuzywana r e 100 m ogrodu - tyle wody potrzeba na intensywne 1 3 z

. : ESZC

mal 200 litrow wody, a 3 minutowy prysznic to 2ulyele Jak 23 wodg nie placic? Wykorzystujac do podiewania
5 - 3 litrow wody. Mobe czas jut zastanowié sig, Jak d e tylko oszczedzamy, ale tet dbamy o ten cenny

larmo spada z nieba?
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The three levels of stormwater design

0 LEVEL 1 9 LEVEL 2
FREQUENT SMALL RAINFALL EVENTS STANDARD DESIGN CONDITIONS
GOAL: »\ ACCORDING TO:
© | q
@ « Infiltration a S PN-EN 752:2017
« source control
7 INCLUDING:

o SuDS / NbS
* drought mitigation « design storms
» control storms

* local retention
¢ sewer network sizing
 hydrodynamic modelling

« technical drainage infrastructure
@ EXAMPLES:
‘ ' " 3 OPTIONAL FORMULA:
Q -— q . lp . F

Q - peak flow [m?/s]
q - rainfall intensity [I/(s-ha)]

3 7 . y — runoff coefficient [-]
RAIN PERMEABLE INFILTRATION GREEN F — area [ha]
GARDENS SURFACES TRENCHES ROOFS
@ “SMALL RAINFALL EVENTS q A) e AL
SHOULD STAY WHERE THEY FALL. N\ ey o il
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Gliwice:

complex rainwater
Mmanagement
strateqgy
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505 km of stormwater sewer
network above DN300 mm

82 km of ditches

catchment area: 6200 ha

17,500 partial catchments in
the hydrodynamic model




GIS maps

Desk study
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Hydraulic
modeling:

how the
system
works?
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Stormwater mgmt concept

Warsaw —
l’_Uk SiekierkOWSki 1,640 hectares

of land for development
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Some other
exam pleS Smaller case studies

&

4o

retencjau




Legenda: WySOkase wyleu [1m] Analiza rozptywdw po terenie

w kolejnosci malejacej:

studnie KD . -

. ® wylewajace Zmi gf‘z’ wylan z KD dla scenariusza S_10.30
Auschwitz " e
(napetnienie do 15cm ponizej rzednej terenu) Z4'W3 0'04

® niezagrozone wylewami Z4W1 004

Visitor Site = 1

== brak przecigzenia

-~ Z4.W17 0,01
m— przecigzone Wt 2ot
=== granica opracowania Z1W2  <0,01
wysoko$¢ i zasieg wylewu [m] 74.519 <0,01
0,31 Z2.W12 <0,01
Z4.W9 <0,01

oznaczenia studzienek:

21 - zlewnia w ktorej znajduje sie
0 studzienka patrz raport strona 8

S1 - studnia z kolejnym numerem

W1 - wpust z kolejnym numerem

0 50 100 m

Numer rysunku: R0392-KP-S-R001-2
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Legenda: wysoko$¢ wylewu [m]
w kolejnosci malejacej:

studnie KD
° - Z5.W12 0,20
[ ]
Wylewajace Z5.W13 0,12
u S C W I Z r zagrozone wylaniem ZLW3 006
(napetnienie do 15cm ponizej rzednej terenu) !
Z4.W3 0,04

® niezagrozone wylewami Z4W1 004

Visitor Site = 1

== brak przecigzenia

o Z4.W17 0,01
preecazone Z5W1  <0,01
=—=m== granica opracowania Z1.W2 <0,01

74519 <0,01
Z2.W12 <0,01
Z4W9  <0,01

oznaczenia studzienek:

21 - zlewnia w ktorej znajduje sie
0 studzienka patrz raport strona 8

S1 - studnia z kolejnym numerem

W1 - wpust z kolejnym numerem

wysoko$¢ i zasieg wylewu [m]
0,31

0 50 100 m

L I Numer rysunku: R0392-KP-S-R001-2
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The three levels of stormwater design

e LEVEL 3
CATASTROPHIC RAINFALL EVENTS

CLOUDBURST / EXTREME RAINFALL:

5 Where will the water flow?
#I% Which streets become rivers?

What happens during

=X a1-in-100-year event?

“THE QUESTION IS NO LONGER
& IF URBAN FLOODING WILL HAPPEN —

BUT WHERE.”

@ retencjau
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The three levels of stormwater design

o LEVEL 1 9 LEVEL 2 9 LEVEL 3
FREQUENT SMALL RAINFALL EVENTS STANDARD DESIGN CONDITIONS CATASTROPHIC RAINFALL EVENTS

@ GOAL: > ACCORDING TO: CLOUDBURST / EXTREME RAINFALL:
+ Infitation o B pn-en752:2017

5 Where will the water flow?

INCLUDING: # Which streets become rivers?

* design storms

e source control
SuDS / NbS
drought mitigation

* |local retention « control storms ﬁ:} What happens during
« sewer network sizing 22X al-in-100-year event?
 hydrodynamic modelling

« technical drainage infrastructure
@ EXAMPLES:

OPTIONAL FORMULA:
Q -— q . lp . F
Q - peak flow [m?3/s]

q - rainfall intensity [I/(s-ha)]

. - y — runoff coefficient [-]
RAIN PERMEABLE INFILTRATION GREEN F — area [ha]

GARDENS SURFACES TRENCHES ROOFS
(&) st OF 2wl 1
SHOUED STACWHERE THE GIRALL. K/ ENGINEERING DESIGN. BUT WHERE.”
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Going digital in stormwater
management

Polish Atlas of Rains Intensities
(PANDa/PARISs)
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Change in temperature relative " Btaszczyk model )
to 1850-1900[°C] 18371601 1614-1825| 1964

1954

J

& @

2
change in surface air temperature over land
change in global (land-ocean) mean surface temperature (GMST)
|
15 r‘
1 R
0.5
|
"MAFW N\ M
y
-0.3 Q- Q Q \\) Q ) Q Q Q Q O Q Q
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Dala from 'Climate Change and Land' report made by Intergovernmental Panel on Climate Change
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Historic data from the 100 raingauges

} : : i -
899 Ay g fo' VP Y - - === 1
: T I PPILNITSSIT 7Y > -l - 2 : ‘
[EEESEES 0 B M= S
=333 : : $ ] : f i i ]

Aylgiﬁvikog?aph'

@ retencjau



Extremes — maximum depths
and rainfall intensities

26 czerweca 1988 2011 UTC

60. maksymalnych grednich natgzen |, I/s/ha dla okresu (w min): &)
30 45 a0 Q0 120 180 360 720 1080 1440 2160 2880 4320
i P —— B, i — - - [ PR — - . — PR

s K
o.0Uo= Jo.aload o0.d33d3 baYLo¥s | dolloeed | abooloy | M8Ba¥Yses | HMebssl | boWWls | aldlAfus | &s0lbly | a8o

- H230U
90.5057 69.14689 39.16667 598765 | 481905 | 369067 | 276800
00.55556 S.47428 58.96970 47.81608 37.6 8.42393 15.46296 8.07870 5.462%98 131713 | 3.49700

83803 55.83333 4325246 3644 6.528 1472391 7.57842 5.33788 1236117 | 321270 | 240953

adUol £2.0Ub:U = WA b

- Maximum rainfall intensities (years 1986-2015) for time durations:
2160, 2880, 4320 minutes

.BE6E R 69184 55.2028 42.50000 30.98238 25.56821 1824074 10.11863 6.40699 2.56903 201736
6666 9388 l 445958 :

Dates are important for verification...

@ retencjap



Geostatistical analysis and data proofing

Radar precipitation, 06 Aug 2010 18:45

£l o A
o / Semivariance model
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_ N
Fitting distributions Spatial interpolation of extrems Spatial autocorrelation
Uncertainty allowance DDF and IDF IDF curves cofidence
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Natezenie deszczu | dla réznych
czasow trwania t wg modelu PANDa

400
o 300
http5°//porta at dSpanda p/O 1N :
@
<
[ ° ° g ;‘Q, 200
S
Gz,
~ 100
0
S SR L L R S SR
POLSKI ATLAS “) t [min]
NATEZEN DESZCZOW
A Skala: liniowa — p=10% — p=20%
Logowanie «®
Obejrzyj ﬁlm Zapomniates hasta?
o
Dowiedz sie czym jest PANDa
i jaki problem rozwigzuje! ZALOGUJ
E— Natezenie deszczu miarodajnego o czasie trwania 15 min dla
n wybranych prawdopodobienistw (wraz z przedziatem ufnosci)
10% 20%
206.1 dm?/(s-ha) 171.4 dm®/(s-ha)
(200.6 - 212.2) (167.7 - 175.6)
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WaterFolder.com

a digital design platform
of drainage systems
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One platform, all you need

Raindata Designers Manufacturers Result
Q ' ‘% I I aco I I
&6 6 0 ° E-—-
é ¢
Apps supporting Assigning proper design input
key df35|gn technolgglcal specs + drawings
calculations for solution

designers
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to Water Applications Partners WaterFolder Connect WaterFolder Day Login Create a free account == -
FOLDER

[ Water

Select your country!

An innovative platform for
water professionals.

Efficiently design stormwater, water and
sewage systems tailored to your project
needs.

WaterFolder combines the knowledge and
expertise of our specialists with digital tools,
offering advanced applications to help design the
most optimal technical solutions. With
WaterFolder, you gain quick access to proven
equipment, saving both time and effort. Our
platform has been successfully implemented
across Poland and other European countries,
continuously growing the number of users.

Designing has never been this easy! O

T

Create a free account > -




WaterFolder

In numbers

» 30 Applications:

retention tanks and reservoirs,
infiltration, green roofs, pumps and
pumping stations, flow regulators,
pre-treatment, pipes, street’s inlets,

linear drainage and SUDs solutions.




WaterFolder

In numbers

» 30 Applications:

retention tanks and reservoirs,
infiltration, green roofs, pumps and
pumping stations, flow regulators,
pre-treatment, pipes, street’s inlets,

linear drainage and SUDs solutions.




Step 1 — location

<« - C ¢ & waterfolder.com/en/app/zbiorniki-rozsaczajace/dane-inwestycji aQ ’» w ("E » 0O e :

ou are inte: d in and the language for your location & polska - ‘ | English

Q) Water @ pawellicznararetencia.p @ sign out
Foloen
® <
0 Selecting infiltrating systems
. Dimensioning in accordance with DWA-A-138
for a catchment area with sewage system < 200ha or systems with flow time < 15min

Investment details

IKEA Wroclaw

Czekoladowa 5, Bielany Wroclawskie, Polska Q 51.047827, 16.954965 P

Czekoladowa 5

Bielany Wroctawskie

Concept T 4

%, (ASUETINOW S

Detailed description ]

Magazynowa

Investment details

1/3




Step 2 — rainfall and catchment data

<« -2 C 0

Choosing parameters

Industrial facilities

100

Traffic load area LKW 30

0.00012

PANDa

@& waterfolder.com/en/app/zbiorniki-rozsaczajace/wybor-parametrow

® Polska - | | English

) Selecting infiltrating systems
: Dimensioning in accordance with DWA-A-138
for a catchment area with sewage system < 200ha or systems with flow time < 15min

Roofs

Ordinary pavements

50 Watertight pavements

0598

L:J pawellicznar@retencja.pl

Reduced areas

1 0.25 2500 0.25
0.6 01 1000 0.06
072 04 4000 0288

0

10 T

Back Chousingzpilrameters
i3

Calculate




Step 3 —results

« > C O & waterfolder.com/en/app/zbiorniki-rozsaczajace/wybor-zbiornika Q ®2 W (‘E » 0O o :
ct the coun are inter: d in and the language for your location & polska - | | English - Select
Q} Wgteq [@ pawellicznararetencia.p @ sign out
® o Selecting infiltrating systems
s Dimensioning in accordance with DWA-A-138 Solutions proposed according to the calculations
for a catchment area with sewage system < 200ha or systems with flow time < 15min

Calculation results

432

1237 m? Number of boxes

inimun
itation mc

Total inflow into the retention basin 180.3 m3

56.6 m*

Total outflow from the retention basin

1h 38min

e i e
3/3

0 Water
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A complete set
of documents,
(W) e stenton drawings and

specs in pdf format

Selecteq solution

Height
1 m 124.4 m3 ipw diagram e tank
tlon SYSte ic di fthe nstruction
Infiltration and attenua Tank volume L
Wavin AquaCell
For the investment PLAN

IKEA Wroclaw Description

o qrared ard et b 0

The slngluaytr nfiltration 1ank has bian designed Measuring 86,4 Mx36my 0.425 Mand water Capacity minimym

24.4 pyx COnsisting of 122084 0,428 m Mension boyas, I the lowes; layer of the Bk there are bottomplages,
Aopropr ate profi) ng of the Bottom plate Makas it easier 1o Quide the Control camerg nd the nozzie of the <leaning
devige, RIEventing it 4 oM getting Slick, Subsag uent layers of boxes g buitt nwtthoyt ustng the SOél'd‘Jcl'lCCU';\'Jﬂ the
Bottom Jayer,

Vomn Arpacal

The tox fias 8 coly mns. Each cofy s 5 roupefsy SURPOrs. The SUUCture ofthe Lankis apep, Sl wals e used g fily
Qutside the tank, sg that eack layer of the tank jg an open sy face SUDAGe oy columng,

Inside the tank, therg e Cross cnannels.‘lwo Raraliel 200 MM wide ang verpendicyar 185 mm wide. The Infateg, NRECtor
<8N Be dope Inywhere, without chy nging the Ianxcmﬁg.lranou. The assembly j5 caried out wigy the hefp by Blockin,
holders ang ep, MINECLOrs - no axgrg Connecting lements pro used. Cligs ang nandies are higgen Inthe box ety s0as
0t damage the geotextile,

CROSS SECTION B-B

CROSS SECTION A-A

Document creation date

The AguaCey 20x module js Prepared for OPeraticn from e groung Surface using Wiy ONiD42s or 35 Inspection
<hambers nslaﬂodauoctlyon thctank,msc-c-cnor S possible in o g, rol::lons.ODc-'allon vla<nambers nstalled in frpny
of the tapk Is alsg Dassible, Thy chambear Slzeshouly ge agreed wity e Oparator,

a o
| T

o 5 a2m
v e e s g b
TSI oo gyt et 80402 cowen g

o e
A - Aot AT b G et P e

The basig Uit consists gf thiee cha nnels;

wowith 5 width of 200 and a hejght Of 365 mpm g ane with 5 width of 185 MM and.g heioht ofass mm,in each layer
of the tank, which aptimizes the FLCOSS pojnts 1o the tang,

(o water

[ water
Lo Water

Infiltrating system Calcutation 3
WAL terfolder.com

ater

FOLDER




WaterFolder

In numbers

> 4 countries:

Poland, Hungary,

RO man i a’ G ldnE] ny. | Poland - Hungary Romania | Germany




We build Value,

by creating local rainfall
models — rain
intensities atlases

or digitalisation

of existing IDF/DDF
curves.




WaterFolder

In numbers

> 11 000+ users
(+200/annum)




WaterFolder

In numbers

> 18 000+
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Average calculation
time:

2 min. 20 sec.




Important
commercial knowledge

30%

of all calculations are made
on weekends
& during evenings




Important
commercial knowledge

12%

of whole calculations are
made on mobiles




Important

commercial
knowledge

Most popular regions

Most popular
calculation time

00 02

04

O6 08 10 12 14 16

18 20 22




We provide

a platform,

not a product.




We engage with
Investment and Trade
Agencies, municipalities
and utility companies,
global players and local
design companies.




10 webinars

per year
with more than

2000 participants




More than

400

know-how
sharing videos
in the database

Zapis webinarium

Dobér oraz zastosowanie systeméw
retencyjno-rozsaczajacych wéd
deszczowych,

@retencja,,; 4
An Ortia business.

Zapis webinarium

Korzyscl wspéipracy inteligentnych
zblornikéw z biekitno-zielong
infrastruktury

@ retencjax UPONOr

Instrukcja doboru
zbiornikéw otwartych

TORME=L

GRUPA AQUANET

Dobor oraz zastosowanie
systemow retencyjno-...

RETENCJAPL Sp. z 0.0.
400 wyswietlen + 6 miesiecy temu

Korzysci wspétpracy
inteligentnych zbiornikéw z...

RETENCJAPL Sp. z 0.0.
271 wyswietlen * 6 miesiecy temu

Instrukcja doboru zbiornikow
otwartych na platformie...

RETENCJAPL Sp. z 0.0.
196 wyswietlen + 2 miesigce temu
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Conferences for

platform users




Synergy effect

thanks to
cooperation

of many partners




Upscaling with WaterFolder.com

* Countries: improved answer to floods and draughts

* Manufacturers: growth in sales opportunities

* Designers: quick, reliable design




retencjap!
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PAN ’y/ Qwater  ®Stormwater @ GIShub
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