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The concept

A sponge city is an urban
area, which has been
designed to cope with
excess rainfall using a
variety of techniques.

It mitigates/prevents urban
floods by providing the
area with the ability to
naturally absorb the
water. It reduces the
extent of impermeable
surfaces and increases the
amount of absorbent land:
green surfaces, green walls,
bioswales, inner-city lakes,
rain gardens, permeable
pavements. Supplementing
this approach with
channeling and storage
systems also helps to
counter water shortages.
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The process

Building local and Analysing features Providing toolkit Testing the tools,
transnational and current for local decision main-streaming
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Results of period 1

DR network: 166 settlements have been involved
Taking part at trainings, feedbacks for toolbox

Regional stakeholder meetings: 19 meetings have been organised

Geographical survey of the involved settlements
Elevation, topography, annual precipitation, heavy rainfall events, flash
floods, water scaricity, expectations, soil texture, sealed surfaces

Infrastructural survey of the involved settlements’ water management
characteristics: sewage system, cleaning infrastructure, pumping stations,
inhabitants, stormwater directed to sewage plant - overflows, drinking
water network and wells, water level changes, groundwater depletions,
rainwater network, water retention

All pilot settlements have been mapped.
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Overview Earth Observation Change Detection Web Maps Services Extensions Pilot site pictures Contact Credits

Climate change causes the atmosphere
heating up and water vapour content

increasing by seven percent per degree
Celsius. Consequently, flash floods are _ ,
likely to increase in future, while water . -‘ *’.-.’.‘ ,;,,“*» ;
permeability in urban areas is heavily - .
reduced. Thus, water retention

capacities are strongly required to
decrease potential impacts on human,

infrastructure, and environment.
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Overview Earth Observation Change Detection Web Maps Services Extensions Pilot site pictures Contact Credits

The sponge city concept is an urban
design approach that aims to enhance a
city's ability to absorb, store, and reuse
rainwater, reducing flooding and

improving water management. It
incorporates green infrastructure like
permeable pavements, green roofs,
wetlands, and parks to mimic natural
hydrological processes, allowing
rainwater to infiltrate into the ground
or be stored for later use. This approach
mitigates flooding and heat. It helps to
manage drought and improves urban
ecosystem biodiversity. A good water

quality and water storage provides
more sustainable and resilient cities.



Overview Earth Observation Change Detection Web Maps Services Extensions Pilot site pictures Contact Credits

Earth Observation is used to provide
continuous and independent data on
urban areas to support the
management and monitoring of its
ability to ensure water retention
capacities. Timely changes on surface
sealed areas, vegetation, soil, and
inland water bodies can be retrieved for
defined periods.
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Every five days Sentinel-2 data from the
Copernicus mission provide high

temporal resolution images across the

globe. In case of overlapping orbits
scenes are available every two to three
days (146 images per year)!
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Colour Coding

White / pastel colours

Often vegetated areas calculated by the
number or cloud free scenes during a
year.

Dark colours
No vegetation during all years under
consideration.

Intensive colours

Mixture out of RGB channels indicating
vegetation growth in at least one of the
three years (areas with changing
vegetation).
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RGB colour definition per year

Interpretation

: Vegetation in 2019,
limited to no vegetation in 2020 and 2021.

: Vegetation in 2020,
limited to no vegetation in 2019 and 2021

: Vegetation in 2021,
limited to no vegetation in 2019 und 2020

Yellow: Colours are in

between 2019 (red) and 2020 (green) and
mean vegetation cover in these years,

but limited to no vegetation in 2021 (blue is

‘.  ’ “ L ‘i missing)
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SpongeCity Analysis &
Toolbox Insights

& Land Use and Land Cover & Slope, Drainage & Watershed
Changes & Urban Heat Island

& Urban Sprawl & Urban Surface Temperature

& Green Spaces & Heat Hotspots

& Surface Sealing & Landslide

& Vegetation Condition & Flood Risk

&

Water Body/Surface

Department of Geoinformatics (Z_GIS) | Paris-Lodron University of Salzburg [19 - 34]
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Raingarden - University of Pécs
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Technical description

Raingarden of ca 30 sgm were installed, subdivided into 5 small units:
5 circular plastic tanks with a diameter of 190 cm each.

The tanks are individually drained to measure throughflow and enable the
calculation of storage and permeability of the different media.

Compositions:

Cells 1 and 2: 100% potting soil

[Cell 1 does not contain plants, while Cell 2 does]
Cell 3: 10% sand, 90% potting soil

Cell 4: 20% sand, 80% potting soil

Cell 5: 30% sand, 70% potting soil




Add a board to
wall
sediments/soils

seotextile
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Sensors and loggers: Meter Group Inc., Pullman, WA

Teros 12 TDR, Teros 21 water
soil moisture potential sensor

Sensor .

ZL6 logger

Atmos-41 all-
in-one

weather
station

&

|001-N823 0°Ho3

ECRN-100 Rain Gauge

Hydros21
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Installing sensors

Hydros21
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Cloud-based data storage
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Next steps

SN

N X X

Comparing the results of the surveys

Collecting best practices to showcase spongecity
interventions

Defining the content of local action plans (risk
analysis)

Developing the toolbox
Constructing 3 raingardens (CR, SI, RO)
Starting to elaborate the training materials



Contact: borkovits.balazs@pte.hu

Thank you for
your attention!

Balazs Borkovits
senior projectimanager

University of Pécs

Chancellery, Directorate of Grants
International Project Office

H-7633 Pecs Szantd Kovacs Janos 1/8.
+36 30 4961880

https.//projects. pte. hu/

SpongeCity project analyses the hydroclimatic characteristics and
water management practices of 12 pilot settlements, sets up a toolbox
to support the planning of sponge city measures, tests and promotes
the tools by participative elaboration of local action plans, feasibility
studies and demonstration investments. Partners mainstream the
results to national and EU level.
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