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La dehesa. A DEFINITION
Landscape architect Manuel Sanchez
Hernandez, p.43

Landscape ecological design of Hydraulic
works: The case of Piros Dam, Greece
Aikaterini Gkoltsiou, p.47

Stormwater Management: Regulations
& Challenges in Croatia
Landscape Architect Darija Perkovi¢, p.51

Water resources and storm water
management - Ljubljana’s story
Landscape architect Urban Svegl, p.54
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Italian resilient landscapes: three cases
Landscape Architect Simone Amantia
Scuderi, p.34

Runoff management practices for the
seven hills town, Lisbon

Landscape Architect Margarida

Cancela d’ Abreu, p.39
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A General plan with tree and dunes system. Maria Cristina Tullio

A Dune with mediterranean shrubs, Da Vinci Le Saline Public Park, Fiumicino, Rome. Maria Cristina Tullio

A Road planters before perennials planting and after. From left to right: 2011, 2012, 2015. Photo: Valter Angeli

Landscape Architect Simone Amantia has Graduated Agricultural Science and Technology and Master in Landscape
Architecture. He works with special focus on technical green, landscape design and technologies. Green roofs, xeriscaping,
constructed wetlands, arboriculture, natural pool and stormwater management are some of the areas of intervention. Aiapp
partner. He joined Med_Net in 2018.
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A Section with Infiltration water system. Laura Zampieri

owned by the municipality (schools and
public parks) directly affected by the
intervention.

The second project is Da Vinci Le
Saline Public Park in Fiumicino (Rome)
designed by Maria Cristina Tullio and
Gianni Celestini with Mattia Proietti
Tocca and Simone Amantia Scuderi.
The site was a floodable area of Tiber
River, in ancient times used as saltern.
The soil is characterized by an high
concentration of sodium (Na) and a
highly saline irrigation water. The site's
limits directed planning towards three
main choices: the recovery of meteoric
run-off water, the construction of dunes
to separate the best soil from the sodic

33 7110722019 I

soil and a system of draining trenches
connected to the dunes system for
collecting water in excess in case of
high intensity rainfall.

The water in the parking areas flows
into a large stormwater management
basin, covered with a floating liner to
reduce evaporation. All the irrigation
water comes from the detention

basin and only in cases of emergency
the water of wells with high salinity

is pumped inside the basin to be
diluted.

The vegetation system is structured

by a system of tree-lined rows and a
system of dunes covered with shrub
vegetation. All the vegetation is divided
according to the geographical origin

area (Mediterranean area, South Africa,
Australia,California and South America)
but all belonging to the Mediterranean
climate zone.

The last project concerns a landscape
project of the road planters designed
by Simone Montani and Valter Angeli.
The project was defined as a low
maintenance system and irrigation
requirements. The choice of plants,
the agronomic planting technique and
the covering with gravel layer allows to
limit the irrigation requirement and the
resilience to the drought. The planting
intervention reaches a high landscape
quality in just 4 years and keeps it in
the different seasons of the year.



A Lamination basins with marsh plants in spring, Mattuglie Floodable Park. Photo: Laura Zampieri

Italian resilient landscapes:

three cases

Landscape Architect Simone Amantia Scuderi, ltlay

The intensification of the hydrological

It follows the regional programs on the

cycle generates an increase of
extreme rainfall and the duration of dry
periods. This leads to many cases of

hydraulic invariance, that is a priority for
the quality and the security of the urban
life, weakened by the critical conditions

flooding and drought but also to new
challenges for landscape architects.
The future needs more resilient and
dynamic landscapes. For us, landscape
architects, that means new design,
technologies and technics to apply.

This article shows three cases of italian
resilient landscapes.

The first example is Mattuglie Floodable
Park designed by CZStudio-

Paolo Ceccon and Laura Zampieri
associated. The public park is a part of
the renewal program for social housing.

of the urban drainage system, unable
to sustain the changing meteorological
conditions.

The general criteria of the project are
the responsible use of the available
resources (water, earth, vegetation),
through the contraction of the
impermeable surfaces, in order to
facilitate the maintenance of the
existing environmental conditions
inherited from agricultural activity, the
maintenance of the existing trees,
the conservation and reuse of the
agricultural water system, and the
involvement of the neighboring areas

A Flooding dispostition with fifty years
return period, Mattuglie Floodable Park.
Laura Zampieri
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A Master Plan, Praca de Espanha renewal. NPK, Landscape Architects

natural connection - water management
- adaptation/mitigation - biodiversity
enhancement - recreation/health/
wellbeing - sense of place.

Flow reduction, concentration period
increase, upstream intersection,
traditional network relief, surface’s
change - for retaining water and for
infiltration. All this demands for public
policies more than projects and public
works and requests the ability to involve
all the stakeholders in a long-term
project for the city - this is probably the
most difficult step: water cycle is hardly
conjugable with electoral cycles.

At the same time Landscape Architects
have succeeded to promote blue-
green, sustainable and pleasant
solutions, illustrating a more sensitive
approach and consuming less public
financial resources.

Case Study

Praca de Espanha renewal public
competition - won by NPK,
Landscape Architects, 2018.

Praca de Espanha by its spatial,
hidrological and road system centrality,
may be the place of a new idea of

town, a town which is built in relation
with nature and not in superposition.
The proposal defends the
renaturalization of the way of water,
bringing the water ways again to
the sufarce and promoting a wet
ecosystem, coexisting with the other

g

A Ester village. Portugal. Photo: M.C.Abreu

town systems, naturally biodiverse,
productive, with all decurrent benefits.
The idea is to take advantage of water
presence to promote more productive
landscapes that water knows how to
create, fresh and frondose riparian
galleries, placing nature to the town’s
door.

At the same time with the way of
water, the proposal worked walking
and cycling mobility, oriented and
universal, crossing the stream with

a large diagonal. From this more
expressive diagonal, develops a walk
matrix that supports the inner park and
promote access to the surrounding
quarters and public space.

| will finish with the example of a very
tiny village in the north of Portugal,
where 30 years ago with students

from Evora University, we could

admire a stream crossing the village

and providing six different uses

(such as drinking fountains, washing-
tank, drinking trough - animal drink,
water-mill, water- winepress and field
irrigation), before flow into the main river.

Margarida Cancela d’Abreu - Born 20" September 1948, at Lisbon. Graduated in Landscape Architecture (Lisbon 1971).
National Environmental Department, contributing to environmental and land use planning legislation (1971-1976). Invited teacher at
Landscape Architecture Course - University of Evora (1976-2011). Regional Director for Land Use Planning (1986-2011).
Portuguese Association of Landscape Architects founder in 1976 and President 2009-2012. Delegate from Portugal to
International and European Foundations of Landscape Architects. Honorary member since 2015.
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Runoff management practices for
the seven hills town, Lisbon

Landscape Architect Margarida Cancela d’ Abreu, Portugal

Intoduction

Lisbon, known as the seven hills
town, presents a difficult situation:

hilly and mediterranean climate (with

a rainy period concentrated on 5
months and a very fast runoff along the
steepy slopes), but also an interesting
potentiality to retain rain water in
strategic basins, along with permanent
air drainage (breezes) and several
belvederes.

During mediaeval times an expressive
community of Jewish and Mueslin lived
in Lisbon and slopes were intensively
cultivated (terraces with vegetable
gardens), thus promoting water
infiltration and slow runoff.

Today, municipal decision-makers
attitude to face stormwater situation
privileges drainage solutions (concrete
reservoirs, drains, tunnels, sewers)
throwing water rapidly and directly to
Tagus River.

Landscape Architects approach
emphasizes water retention and
infiltration, through semi-natural
basins, contributing to landscape
enrichment and delaying water removal;
and also permeable pavements.

In 2014 the municipality approved the
Drainage Master Plan of Lisbon.

The Plan presents main solutions as
complex pipe’s network and some
huge tunnels.

Landscape Architect view

By Landscape Architect Carlos
Ribas, 2017

Water metabolism must be present at
any planning and design process, any
decisional level and any intervention
scale.

Just beginning by the name of the
Municipal Plan - "drainage": to throw
away the water the most rapidly as
possible, removing it from the system
and discharging it into a sewer, and
then to the sea. The emergency idea

39 7171722019 I

A Mediaeval Lisbon. Arquivo Municipal de Lisboa

was to find an engineering solution
(the whole team consists of hydraulic
engineers, when it would seem
natural and more effective to have an
interdisciplinary team).

Green Infrastructures, which functions,

are all the roles that actively can play

when planned, designed and managed
to render ecosystem’s services (the
exact same vision and functioning of
the continuum naturale presented by
Caldeira Cabral since the forties).

The main point is to change the
traditional urbanism paradigm, to create
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The presence of trees in the meadow

is a guarantee of maintaining long-term
fertility, as opposed to the alternative of
obtaining high herbaceous productions.
Since the influence of trees causes
some nutrients to double their edaphic
concentrations.

The main effects with what we face are
increase of CO2 and temperatures, and
alteration of the rainfall regime.

For survival we must work on all fronts.
Getting water retention. Better adapted
vegetation to conditions of greater
aridity. And cattle grazing is the driving
force that regulates the dynamics of
vegetation.

CHALLENGES AND

ADPTATION PLANS

- Improve the productivity of pastures
in conditions of greater aridity.
Monitoring systems and search for
resistant species.

- Plant trees (shade and protection).

- Reinforce links with other grasslands
and agricultural systems.

- Improve the control of diseases.

- Biological diversity, soil conservation
and carbon sequestration.

- Water Harvest. Increase in water
reserve. (Keylines, ponds).

A 1986-2006 Valdehesa del Tajo. Declared as a Private Area of Ecological Interest, the
first and only private protected natural space in Extremadura. The project is based on
three fundamental pillars: protection of biodiversity, production of high quality materials
and dissemination. All are interconnected and are essential for the proper functioning
of the system. It has been awarded with European Prizes of Environment. He has
also received the European Bee Award in 2018. The first decision was to create water
reserves, in order to obtain special microclimates and keeping water present during the
summers. Photo: Vivencia Dehesa.

Landscape architect Manuel Sanchez Hernandez - member of the Spanish association of Landscape Architects (AEP).
practicing landscape architecture since 2011. Carrying out coordination and project management work. Project designer with
the company GEA landscaping settled in the north of Madrid. Director of the film and landscape cycle at the Royal Botanical
Garden of Madrid with five editions. Director of the Festival of Landscapes of Extremadura (Spain) multi cultural program
focused on the dissemination and protection of the Mediterranean landscape with 3 biannual editions. International delegate
of the Spanish Association of Landscape Architects of Spain since 2018. Part of the communication group of IFLA Europe

since 2015.
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million hectares in the Peninsula. The
function of fixing the rural population in
its cores, reducing the migratory flow
and its logical consequences, both due
to its limited agricultural vocation and
the lack of an industrial fabric, which is
reduced to isolated agri-food industries
with very limited capitalization. It is of
great interest, its conservation for the
maintenance of the natural balance of a
large part of the spanish surface.

DIFFICULTIES

This herd Mediterranean paradigm

is a hollow forest that offers a

wide number of species. They

face multiple problems, which are
putting the very existence of this
valuable ecosystem at serious risk of
disappearing. Problems that affect
its characteristic trees, specifically
the phytophthal fungus is the main
cause of disappearance of thousands
of hectares of pasture without an
effective remedy to combat it.

The animal health with an increase

in diseases aggravated by the
coexistence of wild and domestic
species.

The soil impoverishment due to
livestock overload, abusive clearing,
inadequate plowing and incorrect
livestock management practices.
The lack of skilled labor.
Administrative problems that make

it difficult to adapt to new times and
new markets. The lack of profitability,
aggravated by its erroneous treatment
in European regulations.

CLIMATE CHANGE

The dehesa shows a constant evolution
in response to changing conditions.

Its internal diversity and technological
advances are grounds for optimism.

It has overcome many threats
throughout its history. African swine
fever, collapse of the price of wool,
increase of manpower, transformation
of agriculture, mechanization
excessive pruning, abandonment of
the countryside. Perhaps now and in
the coming years the main challenge is
climate change.

A Vivencia Dehesa. Valdepajares de Tajo. Extremadura
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A Cattle grazing next to a water reserve. Photo: Verdehesa

La dehesa. A DEFINITION

Landscape architect Manuel Sanchez Hernandez, Spain

The Dehesa is a key agrosilvopastoral
ecosystem to the understanding of

the landscape in a large extent of the
Spanish territory.

An agrosilvopastoral system, with long
agricultural rotations, cattle (Iberian pigs,
cows and sheep) grazing in low density
forests (Quercus ilex and Quercus
suber). The dehesa occupies an
important part of the Iberian Peninsula,
is a good example of a balanced semi-
natural ecosystem, created by man
with high levels of sustainability and
stability are produced in ecological

and productive terms. This pasture is
the result of a process of clearing the
original Mediterranean forest, creating
open areas that mainly exploit livestock,
but also for cereal crops.

43 7111'72]2019 I

The livestock load estimated for the Y Dehesa distribution

pasture is variable, depending on Graphic: FEDEHESA

the herd and the productivity of the s

land. The tree, is the most important = R e

resource of exploitation: acorns and
fallen branches, an essential feed

that makes possible the existence

of the Iberian pig. The importance

lies in being a traditional way of use,
which maintains the balance with

the environment without producing
irreversible degradation, harmonizing
high productivity with the conservation
of natural values.

DISTRIBUTION

It has a great economic and social
importance, for the superficial
extension that covers. Almost two
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A Proposal of artificial floating islands

exclusively for the protection of wild
flora and fauna
B. Zone of anthropogenic interventions
(the dam, existing settlements, etc.)
C. Recreation and entertainment zone
(theme park, watersports etc).

More specifically, a complex network
of paths starting from the dam and
the Visitor’s center, will surround the
lake and give the chance to local and
visitors/hikers to get familiar with

the ecosystems. Observatories for
birdwatching and view points will be
placed along the network, providing
views and vistas towards the lake and
sensitive ecotypes, increasing public
awareness, promoting the value of the
natural environment and the importance

of conservation and protection. The
camping area at the eastern part of the
lake is aligned with the general concept
of the non-typical and vernacular type
constructions that are produced by
wooden elements mainly found or
produced by local materials.

The last intervention is the theme park,
where water prevails. The playground
structures are in in regular polyhedrons,
inspired by the platonic solids which
represent the four elements of nature in
Platonic dialogue of Timaeus.

As a result, the proposal aimed to
achieve a multifaceted understanding
of the landscape and to contribute
substantially and positively to its
upgrade, restoration and enhancement.
The synergy among the various

disciplines, as well as the involvement
of landscape architects, were essential
for hydraulic works in order to achieve
a combined sustainable design and
planning of the natural and socio-
cultural landscape of such engineering
projects.

The multidisciplinary team involved was
consisted by:

Spatial Planners: Dr Marilena
Papageorgiou, Theoni Kostopoulou,
Danae Karamitsou

Landscape Architects: Dr Katerina
Gkoltsiou

Architects: Mor architects- Demetra
Rachmanidou, Spyros Moudrichas,
Vassiliki Repsi

Environmentalists: Stamatis Matoulas.

Dr. Aikaterini Gkoltsiou - President of the Panhellenic Association of Landscape Architects | Ph.D. in Geography, Landscape
architect (M.L.A. The Univ. of Edinburgh), Agricultural Engineer (A.U.A.),
Spyros Mountrichas - Architect Dip. & MSc. N.T.U.A., PhD candidate in Architectural Design NTUA. Co-director Mor Architects.
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A A theme water park with picnic areas, playgrounds, artificial water ponds, open al

All sources: Mor Architects, Gkoltsiou, Papageorgiou

made presence is mostly concentrated
to agricultural activities. This is why,
the proposal aimed to transform this
haunted landscape to a sustainable
park with great ecological value and
local and national importance. The
complex organization of the landscape
design associates the artificial lake and
the technical project of the dam with
nature, through a series of land uses
which honor ecology and wetland’s
ecosystems values. The serenity

of water penetrates our design and
conducts the proposed landscape uses.
The spatial planning concluded to
certain objectives aiming to characterize
the whole site as area of specific
planning interventions, as landscape of
special natural beauty and to create a
management body for the area.

The landscape reclamation proposal
and design objectives focused

mostly on wetland’s revitalization with
bioengineering methods (fascines,

mphitheater, event pavilion, and sports activities.

brush layers, live plant materials.
artificial floating islands) in order to
protect existing habitats, to face

the problem of unstable water level
and erosion, to manage the sludge
and waste, as well as towards the
transformation to Eco-Tourism park
with a variety of recreational and leisure
activities.

In this context, the site was organized
spatially into three basic zones:

A. Environmental protection zone,
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A View towards the valley which will be flooded. Source: Photo by Aikaterini Gkoltsiou

Landscape ecological design of
Hydraulic works: The case of
Piros Dam, Greece

Aikaterini Gkoltsiou, Spyros Mountrichas

Dams are mainly hydraulic projects
for power generation, irrigation/water
supply or flood prevention. Such
engineering projects are generally
installed in wetland ecosystems

and could be thought, in ecological,
perceptual and socioeconomic terms,
as invasions of the landscape that have
continuing effects on the area.

The case study of Piros Dam won the
first prize at the Planning Competition

(Strategic planning and development
for the area around the artificial lake
Asteri of Piros-Parapiros dam) for
spatial organization, development
and promotion of the area around
the artificial lake created by the
Piros-Parapiros Dam, launched by
the Prefecture of Western Greece.
The same project was submitted to
SALA/UPAS International Landscape
Architecture Exhibition and awarded by

Y Proposal of Observatories for birdwatching around the lake

'i‘ﬂ' rﬂq"k"—rﬁ
PR

the Salon Plaque in its category.

The dam is located at the northeastern
part of Peloponnese, in the hinterland
of the region of Patras. The artificial
lake will cover an area of 1,63km2.
The landscape’s analysis of the

area performed into three levels:
socio-economic, ecological and
perceptual. Regarding the socio-
economic dimension of the area, the
abandonment is evident and man-
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A The Timeline of the most destructive nature-caused stormwater incidents, based on
climatological data and media survey (study area: North Adriatic), D. Perkovic¢

Urban green areas are the most
effective in coping with the climatic
extremes. Especially to soak the
rainfall. Case study on the typical
touristic coastal destination showed
a very small (< 5%) share of green
areas within urban fabric. Insufficient
green areas, together with climatic

stormwater events, dominant gray
infrastructure and nearest surroundings
devastated by forest fires, resulted

with incapacity to absorb intense

and increased stormwater. Intensive
rainstorms often result with flooded
streets, promenades, squares and
other public spaces. There are not

enough green areas to soak it up and
the capacity of the existing sewerage
system is insufficient.

Dealing with problems caused by
extreme disruptive natural events
usually comes down to discussion
about the repercussions of the
incident, occasionally, through the
media. Very few research on the
sustainable stormwater management
were published by croatian scientists
and experts. Civil engineer sector
usually deals with the topic, providing
technical solutions (e.g. porous
concrete, hydrotechnical construction).
Architects, especially landscape
architects, rarely have the opportunity
to participate in the projects related to
stormwater management.

Although the landscape is recognized
as one of the most important resources
of the country, a comprehensive
multidisciplinary approach required to
overcome contemporary challenges

in the landscape, including the
sustainable stormwater management,
in Croatia still isn't recognized and
applied.

Darija Perkovi¢, IFLA EU Delegate, Croatia
MA Landscape Architect,

PhD candidate in Sustainable Development and Spatial Planning, The Faculty of Science, University of Zagreb

darija.perkovic@gmail.com
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ten years. Quantitative and qualitative
methods were applied for spatial
analysis of the land cover, together
with the survey of the scientific
reports and media sources concerning
the climate of the studied area.

In the area of dry and warm
mediterranean climate, extremely

large amounts of stormwater in a short
time are no longer an exceptional
occurrence. In the observed area, in
the past ten years, destructive nature-
caused stormwater incidents happend
at least once every year. Past five
years, in the summer (usually dry) part
of the year, between June and October,
there were extreme events caused

by stormwater almost once a month.
Some kind of pattern for stormwater-
caused-flooding-frequency exists. The
exception has become an "usual" thing.
The climate has changed.

A There are not enough green areas to soak it up and the capacity of the existing
sewerage system is insufficient (source: https://narod.hr/hrvatska/nevrijeme-jaku-kisu-
pogodilo-hrvatsku-tuca-splitu-porast-vodostaja-rijeka)

A Intensive rainstorms often result with flooded streets, promenades, squares and other public spaces, D. Perkovi¢
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A Croatian coastal seascape (source: https://croatia.hr/hr-HR/Odredista/Otoci)

Stormwater Management:
Regulations & Challenges in Croatia

Landscape Architect Darija Perkovi¢

A The Republic of Croatia - geographic
position
(original map: http://www.educa.
madrid.org/web/cc.nsdelasabiduria.
madrid/Ejercicios/CulturaClasica/
Geografia/Mediterraneo.htm edited by
D. Perkovic¢)

51 7111722019 I

The Republic of Croatia is a medium-
sized, partially Mediterranean, and
partially Central European country,
with 56.578 km? of land area and the
population of 4.2 million people. Almost
half of the Croatian land gravitates
towards the Adriatic seashore, and the
tourism that takes place in that region
is the most important economic activity
of the state.

Cities and settlements of the
continental part of Croatia are located
in spacious, mild and protective
environment, where global climate
change and coping with extreme
disruptive natural events caused by
stormwater (fortunately) are not (yet)

in focus. Natural floodplains, large
share of permeabile (natural, green)
land cover in urban and suburban
landscape, porous karst relief,
spacious mosaic of natural landscape
and current technical solutions are

still sufficient to keep the area of the
continental Croatia resilient.

Croatian coastal region is one of the
most attractive parts of the state. The
seascape is formed of crystal blue
Adriatic sea, about 1.185 islands,
fragrant mediterranean vegetation,
sounds of crickets and birds, limestone
architecture, centuries-old heritage,

nautical and fishing tradition and
beautiful beaches. Due to its natural,
historical, climatic and cultural values,
since the 19th century, Croatia,
especially coastal region, is developing
organized tourism.

The pressure of the touristic
development and building-up the
coast is in constant growth for the past
seventy years. Croatian coast is faced
with uncontrolled, illegal and low-
quality urbanization, urban sprawl and
overbuilding. Concequences, among
the others, are loss of existing urban
green areas and neglected need for
planning new ones. Today, the lack of
natural component of the urban fabric
(urban green areas) is, from "only"

a visual and an aesthetic problem,
becoming the issue of sustainability,
resilience and survival.

Case study was conducted to
examine the current state of

urban green areas of the typical
coastal touristic destination and

the consequences resulted from
excessive stormwater in the observed
area. The City of Crikvenica, small
touristic town in the Kvarner bay,

the north part of the Adriatic sea,

was chosen for the case study. The
timeframe for the case study was past
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One of problems is urbanized peak flow
rate.

The solution of civil engineers are
underground retention tanks.
Conventional storm water management
is pipe-and-pond infrastructure.
Landscape architects propose low
impact management watershed
approach. Historic practices emphases
collection, concentration and discharge.
Low impact development propose
natural hydrologic processes.

Current storm water management
demands detention and controlled
discharge.

In Ljubljana plans were made for the
upstream retention of rainwater peaks
as a system of dry retention basins,
extensions of riverbanks and water
retention basin as ponds.

Dynamic hydrologic system must be
more integrated into a rigid urban
system as a green infrastructure. If we
allow the water to flood, where it is
possible, the problems downstream will
be much smaller. These areas can be a
quality urban landscape.

Low Impact Development is an
enhanced approach to planning,
design, and development that avoids,
minimizes, and manages impacts to
surface and groundwater resources.
Low impact development seeks to:
1.AVOID impacts to undeveloped
landscapes and hydrology

L_—

Ljubljana Floods, September 2010. wikimedia.com

Old paradigm:
Keeping urban surfaces dry
and releasing water as

quickly as possible into
waterways

= Investment into
underground infrastructure

A New paradigm: Urban Sveg|

- prevent water pollution,

- use water resources efficiently,

- promote infill development,

- preserve undeveloped land and
sensitive landscapes,

- connect green infrastructure);

2.when impacts are unavoidable,

MINIMIZE disturbance to landscape

and hydrology

- limit land area developed,

- reduce vegetation and soil
disturbance, limit impervious
surfaces, reduce need for and
size of stormwater management
systems);

3.and only then MANAGE storm water
runoff quantity and quality (address

New paradigm:

Harvesting and retaining ralnwater
on the surface and releasing water
as slowly as possible into
waterways

=== Investment into onground urban
structure

impacts at their source, decentralized,
distributed management, biological
treatment, reduce runoff, control

peak flow rate and improve runoff
quality, reintroduce natural hydrologic
processes).

We should switch from old paradigm
of keeping urban surfaces dry and
releasing water as quickly as possible
into waterways (--> investment

into underground infrastructure) to
new paradigm of harvesting and
retaining rainwater on the surface and
releasing water as slowly as possible
into waterways (--> investment into
onground urban structure).

A Underground retetion tank: siol.net

Urban Svegl is a landscape architect, graduated from the Department of Landscape Architecture at the Biotechnical Faculty of
the University of Ljubljana, lives and works in Ljublana, Slovenia.
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A Ljubljana with Ljubljanica river: turist-destinations.com

Water resources and storm water
management - Ljubljana’s story

Landscape architect Urban Svegl, Slovenia

Ljubljana is the capital of Slovenia.
Slovenia is a small country in the north
of the Mediterranean.

Slovenia is rich in water, although not
equally spatially and in time dispersed.
According to the periodic water
balance of 1971-2000, more than half
of the average precipitation (1579 mm)
was a drain (862 mm). For the supply
of drinking water to the population,
the most important is the process of
renewal of groundwater sources in
Slovenia.

On the southern edge of Ljubljana,
where used to be a shallow lake and
prehistoric pile-dwelling settlements,
nowadays is a Ljubljana Marsh
(agricultural surfaces with channels).

This area is also important as a flood
plain. After that Ljubljanica river flows
through the city.

The city grew throughout the years.
There are more and more paved
surfaces and there is an increasing
amount of storm water runoff.

River in the city was channeled more
than 100 years ago to prevent floods.
And about the same time Ljubljana
got the first sewage system. Today
sewerage system has wastewater
treatment plants (but in large part it is
still in a mixed system).

The big flood in autumn 2010 and
spring 2014 happened.

-
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pop. 1050000
102 people’ on

A Ljubljana diagram: Brad Collet

7172201901 54



.I . - .
! e, i
E '-t". L
.

TV WTN SRS
wuw17N1 ' Y

1 .ih'lfl'_ CTE ML Ii:HLH o O

\oa

I!J'IH'ITJ 1'!].@'1114 ﬁ'un*:n"mumnqm'nmgn ‘m‘m
n'mnjﬁh‘ﬁ)lt l:f:nm:-‘n -:Q_ngl

n"m.'.lfﬂn

&

NN nxmny pun P niop nioo nponna nimony
W TN 171122 Mool apiInn 121m R11
£ N R AN P B
LR e
Gl i Al S B
: N :;#,1.. rﬁlﬁ 1"."|||- 2 1%: $r I "--‘ﬂsf-&'.'.h:!:;
AT : Vi L S R o S S
12 07 ANTR 0172 122 DN 01 Ono oK

2 MR IRNANIN NTO
"0 7 MpUa Mo
Aana jaM nMRYIa aTTon

[ZUWTHN

mwTn Yw nmon

www.ackerstein.co.il 1-700-500-959 -



79N MR I'TIVO :AIX'Y M2 7211 :nj79N

’0'N V2 N12N :YIX' .11TNA NI'9:9a1 0M9IXg Pump track

n"anIn nNT179 NI 99 N21X'A - n”Va NT199 Nihwn 0N
O'PTO X791 NIYp ,.NIN'NNA [IUA 'NUYNI D'9'1W Y9 YIX11Y

['2 W D212 TAM NIy NN ATIoNn N1 =

[I'TT "IN'U9IN |1NN9T NNIN 19100 ,N”0 8-7 4
J1luan 0'7'2W1 NI9XI

15 Jyn Jw N2 |I'0'2 N'anIn NT1J9 N1J7 =

XN

n1'JM NN 21X TR NITyN N1 my

X377 YOX2 D'UP'n9a 1PHhIn D'WYIAY DNun
.0'wd

Nyain 7221 NJ192 |I'T N2DWD NTPONN NYIN =
JW |InnNn PN Dal I'Jyn PJN2 D2 D'PTO
Jnnn nuw

NN'NNNIE RN ,NTP X' NfANIN NTI9 Nw =
.Nuw NN 929 nigpa

nianwnJ 1ua7 'vau oin I 9'o0Ing N =

.N2'201 NNIN
e\ —=—
i 2“ ‘.', i ' ’ ") I ﬂ_‘ -i v .-'l i .-_ . 'l_-- -
P T DK EOTOA
' 4

NN NUW 92 Y 'aU' [9IN2 N0191 NWAN - N'aNIN NT99 AW 0V [1U2 NUWNR ¥ 2NN 1IN 'DNn

A Y
INAW www.retemsteel.com :1aniIX Npa | retem@retemsteel.com | 02-6283474 :|1990



