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Develpment of water managment

Increase of environmental knowledge and socio-political awareness of society
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GDANSK UNIVERSITY NBS - technical/ engineer solutions inspired by
nature
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Challenges for NBS
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Examples of BG synergies and their benefits
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Grey and rainwater

Gray and rainwater - sustainable water management in BORGO VERDE, Italy

Design assumptions . :
1. Gray wastewater - kitchen and laundry 2. Rainwater — 15m° / d - single-stage V-
Quantity - 15m 2 /. d - single-stage HF -C\W. CW with an area of 50m“ — watering the
with an area of 230m 2 A greenety.
After UV disinfection - recycled to flush A
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Beirut, by Patrick Blane

* Air filtration + O, production and CO,
storage

* Reduced energy costs + positive
microclimate effects

* Increased biodiversity
* Reduced noise pollution
* Increased building longevity

* Aesthetics

¢ Wastewater treatment?
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Peri-urban

Extra-urban
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Smart stormwater management based on NBS

Efficient stormwater urban surface retention system must provide
retention in many dimensions, in which all retention levels are equally
important and complementary to one another.

Such multi-level retention should provide as many ecosystem services
as possible and create sustainable environment for human activities.

MMM
I=I 20 mm




GDANSK UNIVERSITY

A7
/4 |,:
*

OF TECHNOLOGY
3 = N\
Roof downspout
extension directed |
toward rain garderri- = Site grading slopes

o avway from house

-
T
r%‘. Py | - s o
v ‘l.‘
: un : ,
ain garden in 5 '
permeable soil "' el

'w«mr" w'ml ‘%. .

Multi-level retention retention form house to
district

i
P, o

_ake ioretention System

,-, “‘. oy ]::%;]E!;,_“ —‘1” %ﬁ;“;} //
. E ml T
Wetland System - B %% i Vegetated Swale
\ DS Draft Only
s

Wetland System Rain Garden  Bioretention System



GDANSK UNIVERSITY TYPES of Rain Gardens &
$¥50) OF TECHNOLOGY proper PR & advertisement

creating a demand for NBS

"] A Planted with
shrubs, @ll grasses,
ferns and perennials

B) Dry creek with

( \§ pebbles, river stone,
boulders and plants

(/ C) On a slope, create a
Z \> depression on the upper side
v and a berm on the lower side

All optlons over sandy to loam soll with organic matter. Infllcration
bed under the surface as shown In option A applies to all optiong.




GDANSK UNIVERSITY Gdansk, streets , 15/06/2019 at 23.44 1ll degree heavy rain,
m OF TECHNOLOGY Gdansk Brzezno Station 21.7 mm in 30 minutes

STREET AND ROAD DESIGN IS STILL A PROBLEM
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FLOWER MEADOWSs in Gdansk - 7500 m 2 maens 50m 3 which is 3 times
more and equal to buliding one new reserwuar
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Visualization (2019) and construction (2020)
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The maximum use of BG infrastructure like rain gardens,
green roof, grassy troughs for rainwater retention.

Turning the urban greenery into blue —green infrastructure
No monoculture in the city

The approach to storm water management in the road and
streets must be changed — green infrastructure should be
use to retain and delay the effective outflow of storm water

Creating a mod for NBS and in consequence a biodiversity

AND tools to implementation
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HISTORY IS WISDOM
FUTURE IS CHALLENGE

No intelligent species
would destroy
their own
wenvironment.
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Flood Screener - The program is a simplified product and does not take into account the hydrological
processes as infiltration, evapotranspiration or interception, the presence of rainwater drainage and
retention reservoirs in the analysis
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OGROD DESZCZOWY
W 5 KROKACH

Educations

Magdalena Gaj Joanna Rayss, Wojciech Szpakowski
Ewa Wojcie wska, Dominika Wroblewska

System powierzchniowej retencji miejskiej
w adaptacji miast do zmian klimatu -
od wizji do wdrozenia

pod redakcja Magdaleny Gajewskiej

Wydawnictwo Politechniki Gdarniskiej
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student group projects -specific task solved under the supervision of

teachers and the company

SPRIM dla Gdanska — Petla Witosa, Chetm
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EWL — Extreme Weather Layer result from NOAH project welcome

to seminar 9-10 June 2021

p 5% RCP8.5 2091-2100
[m3]

no flood (count 4725)
e <25 (count 397)

25 - 100 (count 247)
e > 100 (count 92)

Conduits

¢ Catchments
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Converting Beach Wrack into Product by means of Reed Treatent Beds




17 Principles for Water-Wise Cities
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GDANSKUNIVERSITY 1 Regenerative Water Services
OF TECHNOLOGY = Replenish Waterbodies and
their Ecosystems
* Reduce the Amount of Water
and Energy Used
= Reuse, Recover, Recycle
= Use a Systemic Approach
Integrated with Other Services
= Increase the Modularity of
Systems and Ensure Multiple
Options

4 Levels of Action

Challenge

2 Water Sensitive Urban Design

= Enable Regenerative Water
Services

= Design Urban Spaces to
Reduce Flood Risks

= Enhance Liveability with
Visible Water

* Modify and Adapt Urban
Materials to Minimise
Environmental Impact

The IWA Principles for
Water Wise Cities

* Plan to Secure Water
Resources and Mitigate
Drought

* Protect the Quality of Water
Resources

= Prepare for Extreme Events

5 Building Blocks

4 \Water-Wise Communities

. * Empowered Citizens
@ @ = Professionals Aware of Water

Co-benefits
Vision Governance  Knowledge Planning  Implementation - Transdisciplinary Planning Teams
& Capacity Tools Tools - Policy Makers Enabling
Water-Wise Action
= Leaders that Engage and

Engender Trust




