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The aim of this study is a presentation of isswated to directions of changes which
take place in natural environment in heavily urkadi areas, in a metropolis and the
interaction of the central city and municipalitielsthe metropolitan area in the issue of
natural environment. It shows natural environmentaa important factor influencing
functional and spatial conditionings of a metrofzoliarea.
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1. INTRODUCTION

The spatial planning and development act of 27 M&@03 introduced the term

'metropolitan area'. According to the act, it ie threa of a city and its

functionally related surroundings. For a metropaliarea, a land development
plan of the metropolitan area is prepared as gaheoland development plan of
the voivodeship.

To specify a metropolitan area, the primary impactais the delimitation
of its borders based on adopted assumptions andeaspectrum of delimitation
criteria. The aim of delimitation of metropolitarreas is designation of
settlement schemes which, in terms of functionad apatial relations and
advancement of urbanization processes, will prowdegrity and will differ
only in the administrative status of included temal units (Z. Gontarski,
,Obszary metropolitalne w Polsce”. Polska Akademidauk, Komitet
Przestrzennego Zagospodarowania Kraju, Warszaw@ r1p8
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I Metropolia Poznan
Poznanski Obszar
[ Metropolitalny

Fig.1. Area — central view —diagram Source: authetudy — based on “the Pozna
Metropolitan Area” Wielkopolskie Biuro PlanowaniazBstrzennego w Poznaniu
(regional spatial planning office in PozZ)aPozna 2006

The delimitation of the PozhaVetropolitan Area was conducted on the
basis of studies and analyses of urbanization psg=ein relation to the area
surrounding the city of Pozaan the following research aspects.

Pozna Metropolitan Socio-economic environment expresatat alia by

demographic changes such as population density dymamics of

population growth;

1. Accessibility of public transport expressed by 30 isochrone of a journey
by public transport in relation to the distancel6f 30 and 50 kilometres to
the centre of the metropolis and 60 min isochroha @urney by public
transport in relation to the distance of 10, 30 &@dilometres to the centre
of the metropolis;

2. Natural environment expressed inter alia by vaddran of agricultural
production area, index of forest coverage, areacgmtage of nature
conservation units in municipalities;
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3. The delimited PoznaMetropolitan Area covers 45 municipalities inchugli
Pozna. The area includes 10 poviat towns and 15 othen$o The acreage
of the area equals 6205 kr(20.8% of the area of the voivodeship). The
Pozna Metropolitan Area is inhabited by 1326.9 thousgedple, which
constitutes 39% of the inhabitants of the voivodesiThe population
density is 214 people per 1 knwhereas the average population density in
the voivodeship equals 112 people per £.km
After: Pozna Metropolitan Area, Wielkopolskie Biuro Planowania
Przestrzennego w Poznaniu (regional planning officé®ozna), Pozna
2006.

I Miasto centralne - Poznan
[ Gminy w strefie [ pierscienia
[ 1 Gminy w strefie II pierscienia

Fig. 2. Pozna Metropolitan Area — central view — diagram. Souaigthor's study
based on the spatial development plan of the Gr@atand Voivodeship — the Pozna
Metropolitan Area, wielkopolskie Biuro Planowaniez@strzennego in Poziéregional

spatial planning office in Pozfig 2003

The delimitation of the PozhaMVetropolitan Area was conducted on the
basis of studies and analyses od of urbanizatioogsses in relation to the area
surrounding the city of Pozaan the following research aspects:

— socio-economic environment and spatial developmerpressed by
demographic changes and changes in the socio-eeorstracture of the
population
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— transportation accessibility and distance exprebyeal 30 min. isochrone of
time accessibility of means of public transportatmd a 30 km isochrone of
distance; natural environment.

2. RESOURCESOF NATURAL ENVIRONMENT

The quality of natural environment is directly degent on the condition of
biotic elements of nature. The problem of anthrepsgion on natural
environment exists in highly urbanized areas, aggi@ations and metropolises.
The anthropopression occurs where it is charaetiiy/ superior assets, where
geodiversity and biodiversity occur. Apart from dieguate level of knowledge
related to this issue in society as well as inllgcaernments, there is the lack of
systematic solutions, including inter alia a systefhsufficient compensations
for individuals who accomplish pro-ecological aoBo connected with
optimizing energy consumption in households andemire residential and
farming areas.

The questions of ecology are better and better grézed and
implemented on the local level and beyond. The afleeducation in local
governments and local communities increases. Rilmgical actions are
undertaken in all fields and at all levels begignifrom the increase of
awareness in scientific circles by the introductminpro-ecological issues to
schools at every level of education. This increglginbetter ecological
awareness contributes to numerous actions inetidiof economic and social
existence. A sustainable development has becomaitheof actions of local
communities as well as local authorities at theagioal, economic and social
level.

Climatic and hydrologic conditionings contribute teater shortages,
especially for farming purposes, but also to detation of water purity in lakes
used for recreational and touristic purposes wittiea Pozna Metropolitan
Area. The problem is the deficiency of water ratemtin reservoirs, little ground
retention and lack of storage reservoirs regulatiager flow in the catchment
area.

There is a slight danger of flooding for the Pazdetropolitan Area
from the Warta river, but it is possible only intexme cases. It is influenced by
the river control conducted over the years and nigagion of flood plains,
which causes low accumulation of overflowing wafdne share of flood plains
in the Pozna Metropolitan Area constitutes only around 5% imatien to
endangered areas in the Greater Poland voivodeBh@status quo is assured
by the storage reservoir 'Jeziorsko' located neamupper catchment area of the
Warta river between Sieradz and Uniejéw.

During the flood (also called the flood of the aew) in 1997, the flooded
areas covered the MosiSaem part (especially the area of Rogalinek) of the
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Pozna agglomeration, fragments of oxbows, meanders habhon and flood
plains to the north of the water intakezliina', causing health risks. The natural
polders of the Warta river played an important ioléhe reduction of the risk of
flood; they included the part devoid of dikes frdfowa Wie Podgorna t&rem
and fromSrem to Rogalinek.

Small storage reservoirs are important for the llecevironments. They
are: Kowalskie LakeSrédka, Iwno, and Malta Lake, and ponds: Olszak,
Browarny, Mhnski, Antoninek, and Radzyny. The protection agaiitebds
from the Warta river and its tributaries are emimaekts, which protect cubature
objects. The length of embankments of river valleysommunes on the Warta
river equals 38.1 km, including 10.0 km of girdlmankments within the
borders oSrem.

The directions of natural environment protectionl alevelopment cover
actions within the range of energy, underground sundace water protection
and rational water management. Inadequate amotidisn&ing water, its high
consumption and overuse of underground watersighh\h urbanized areas
enforce actions to modernize water intakes, waterditioning plants and
power transmission grids in order to minimize tbssl during the transfer. It is
necessary to build local intakes and maximally cedunderground water use for
industry by the introduction of new technologicaldlopments.

The problem conditioning the development of a nmpihs is provision of
adequate high, rule abiding standard of living wifiabitants, but above all,
access to drinking water in sufficient amounts aationalization of energy
consumption by the use of alternative sources.

The conditions for having access to proper qualitgking water are:

1. Maintenance of balance in natural environment amdnaximal protection
against uncontrolled urbanization;

2. Protection of existing drinking water resourcesrigorous application of

protective zones around water intakes;

Reservation of area for new water infrastructuogifees in spatial planning

Building water mains;

Modernization and automatization of water supplgngd and pumping

stations;

6. Building missing fragments and modernization of #hasting water-pipe
networks;

7. Constant monitoring of facilities and water intakes

For environment protection, apart from water-pigéworks, an efficient
sewerage system including the sanitary and raitesyss also important.

For reliable wastewater collection and its propeutralization, necessary

akrow

are:
1. protection against uncontrolled urbanization;
2. Efficient sewage treatment plants;
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3. Modernization and development of pumping mains l@aay existing
sewage treatment plants;

Reservation of an area for new sewerage infrastrediacilities in spatial
planning;

Building sewage systems in new housing estates;

Building storage reservoirs;

Use of alternative ways of rainwaters disposal gplication;

Development of rainwater sewage systems with ahggfacilities as well as
building and development of facilities storing naaters in water catchment
area.

Reasonable waste management is yet another factimencing the
quality of urbanized environment, especially aréasvily adapted, such as
metropolises. It should be based on waste sontéwycling and introduction of
technologies reducing detrimental effects and arsoohindustrial waste. There
is a need for application of standards in hier@shof waste management.
Currently working waste dumping grounds in the RhzMetropolitan Area
which have long forecast operating life, as wellveasste dumping grounds
designed in land development plans, all assurpeprand non-colliding waste
management.

It is vital to introduce systematic solutions t@lplems of industrial waste
management and issues related to pesticide buredsaand medical or
veterinary waste.

Nature conservation, development of technical siftecture, rational
management of water, sewage and waste as welpéisajon of pro-ecological
sources of heat energy will directly contributetie protection and development
of natural environment of an agglomeration.

The directions of protection and development ofRloegna Metropolitan
Area, apart from essential actions connected withriical infrastructure within
the scope of environmental protection, should asstime continuation of the
concept of wedge-shaped / ring-shaped system efigrg for the city of Pozia
devised by prof. WiadystawCzarnecki and Adam Wazkaicin the 1920s and
1930s. The wedge-shaped / ring-shaped system ef@ng was the basis of the
structure of land development plans in the city alstinguished it in the
country.

The role of green areas in the structure of theisitrreplaceable, so it is
important to aim at the preservation of existingowgces and change and
develop them in a creative way. The function ofidoand pro-health functions
of these areas increases. They decide about thigycared comfort of life, well-
being and health of inhabitants of an agglomeratierks and gardens have
always distinguished precious architectural objesntsl enhanced the social
status of their owners.

»
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In an urbanized agglomeration with dense streavar&tand tight built-
up area, greenery was pushed aside. The incregsm-gftological awareness
and social needs of living in healthy environmentéd actions which favoured
preservation of precious green areas, as well ag tmodernization and
development.

The legal act of 16.04.2004 on nature preservatmnl the legal act of
03.02.1995 on farming and forest afeabliged communes to proper care of
greenery and trees. The character of greenerytiescis very diverse and
depends on buildings. Greenery is different in srefahousing estates, where
gardens have utilitarian, decorative and recreatiéunctions; in city centres;
and in housing estates, where greenery forms aeggrdrk for all inhabitants
and has a function of public space. Greenery paated into building areas is
diversified with small architectural elements, geyunds, and has the
recreational-rest function.

Plants along routes, which play the role of isolatisoothe noise, stop a
part of exhaust fumes and dust, are subject toyhdagradation. Parks, lawns
and city gardens create larger enclaves of greemedyshould be thoroughly
protected. In the suburbs, in communes of metrtgokreas this role is fulfilled
by manorial, church and cloister parks with a widage of trees and bushes,
diversified by ponds that make attractive enclaues ecosystems.

The main roles of greenery in cities are:

1. Creation of landscape and enhancing estheticalitactiral and spatial
compositions;

2. Neutralizing pollution and diminishing noise;

3. Creation of microclimate;

4. Giving inhabitants an opportunity to contact natune everyday basis,
enabling recreation and rest;

5. Creating social spheres in parks.

Green areas are devised in physical managemerg plaththe owner of
the area is responsible. Greenery, especially aviyeurbanized areas, has
become even more valued element of the functiguaties structure in existing
town-planning systems and designed housing, seavidgarming facilities.

Greenery in metropolis should be embraced by:

1. Protection of existing green areas;

2. Renewal, modernization, protection and developm&ntexisting green
areas;

3. Saving old trees which are naturally and sociatgcjpus;

4. Work related to the improvement of safety for usgrgreen areas, including
proper lighting and paving park paths, safety aSpges and bridges;

1Dz. U. Nr 92, poz. 880
2Dz. U. Nr 16, poz. 78
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5. Tidying of existing forest areas, including the sibeside the road;
6. Proper condition of little architecture and playgnds for children.

These actions enable proper functioning of greemasaof a metropolis,
create friendly environment and influence the improent of social
relationships among users of common space, andateyan element creating
healthy living environment. Another form of greené made by monumental
cemeteries often placed in the centres of metrep®liTheir function, apart from
the fundamental one, is also extended by diverget@es and fine tomb
sculptures.

The role of greenery is not only limited to the legical aspect, but also
has social, esthetic and functional-spatial aspects

The Pozna agglomeration is composed of the central city emimunes
of zone | and 1l of the ring. The Pozn&letropolitan Area is composed of the
central city — metropolis and communes from theeziohl and |ll.

The communes adjacent to the central city, whiehuader its functional-
spatial and socio-economic influence, belong toezbiThe communes in zone
Il are significantly less connected by factorsndiionings and economic or
social relations than communes in zone | and Iweleer, factors, conditionings
and ecological relations play an important paruibanization processes of a
metropolis.

Natural bonds of the central city and communesteraacommon system
and in many aspects introduce social developmethieofvhole metropolis.

3. DIAGNOSISOF NATURAL ENVIRONMENT RESOURCES

One of the most important problems in the PaziMiztropolitan Area is uneven
location of natural areas, which form ‘'ecologicslamnds’. Many of them are
beyond protected areas, which causes their fudibgradation.

The development of building industry and the camskack of investment
areas cause that numerous natural areas are bgcdevielopers’ target. Natural
environment of adjacent communes is more and modargered due to
increasing anthropopression. However, the procéssrlmanization will not
diminish, so a deep analysis of all location decisiand local plans of spatial
development made according to the rule of susténalevelopment and
investments will reduce their negative effects.

The dynamically developing city of Poznalaims further farming areas,
especially in adjacent communes in zone | of thg.riRoad and technical
infrastructure construction tightly connected vittle development of the Pozna
Metropolitan Area cause further reduction of graezas and farmlands.

Also, degradation of the Pozan®etropolitan Area is caused by external
factors, such as improper agricultural actionstional energy management,
global warming and reduction of the amount of dmngkwater.
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ELB30001S

WARSZAWA

N

) BLB30000

1 ‘ National parks Areas of protected |:I Special protection areas

landscape for birds
Wielkopolski National Park 1 Notecka Forest PLB300015 Notecka Forest
| Natural landscape parks > ' cina River Valley and PLB300013 Samica River Valley
Gotaniecko-Wagrowiecka PLB300006 Zgierzynieckie Lake
| Zielonka Forest Landscape Park Trou_gh ) ) PLB300017 Rogalinska Nature Refuge
2 Lednica Landscape Park 3 Samica Kierska River Valley  PLB300002 Middle Warta River Valley
3 Promno Landscape Park in Such)_f Las commune
4 Rogalin Landscape Park 4 Pawlowicko-Sobocki area ® | Nature reserves
5 Dezydery Chlapowski 5 Biedrusko area
Landscape Park 6 Trough of Lusowskie Lake Border of the Greater Poland
6 Zerkowsko-Czeszewski and Sama River Valley (Wielkopolskie) Voivodeship
Landscape Park 7 Area of Niepruszewskie

Lake in Dopiewo commune
8 Wirynka River Valley
9 Cybina River Valley
in Nekielka Border of Poznan Metropolitan
10 Area of Reception Basin Area, zone I of the ring
of Kéricko-Zaniemyskie
lakes in Kornik commune
11 Sredzkie Marshes

Border of Poznan Metropolitan
Area, zone II of the ring

Border of the City of Poznan

Fig. 3. Protected enwironmental areat of Pdazavatropolita Area.
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After recognition of the state of natural envirommneesources of the

Pozna Metropolitan Area, it may be ascertained that thegsess a significant
value thanks to the existence of:

Diverse farming-forest-meadow environment with éaggantities of surface
water;
Compact complex of agricultural production areaghwhigh quality
classification;
Favourable ground-water conditions for the develepimof building
industry;
The Warta river being the main ecological axis;
Good forest coverage — 21.3% of the Pdzheetropolitan Area (10% of the
Greater Poland voivodeship);
Good amount of natural resources, gas depositsmhewaters with
industrial signification for local purposes.

It may be assumed that the most serious threahéoenvironment in the

process of changes and development occurs in adjaoexmunes, in zone | of
the ring.

The diagnosis of the state of the environment ilacaht communes in

zone | revealed that negative factors influencihgnges in environment may
include:

1.

Reduction of valuable farming and natural areas by:

a. development and creation of road and railway ndts/or

b. development and creation of linear technical irifraedure

c. development and creation of housing estates withmmunes

d. development of area-consuming fields of economy

e. creation of large shopping centres in the commidri@mowo Podgdrne
and Komorniki

f. creation of large waste deposits

Pollution of water and atmosphere by:

a. lack of sewage systems and rainwater drainage urlzdnized areas

b. emission of harmful exhaust fumes resulting frorffedent emission
sources

c. improper agricultural actions

Degradation of greenery by:

a. treating green areas as a reserve for buildingsiingu

b. excessive emission of harmful exhaust fumes inagtytres

c. inappropriate way of winter road maintenance duexcessive use of
chemical compounds destroying trees

d. no planting of greenery as replacement in greessare

e. inappropriate maintenance of existing greenery
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SKOKI

The Warta River

Functional-spatial barriers of Biedrusko Training Area

5

— Border of Pozn_al'l Metropolitan Area, E Forecast and directions of dynamic functional-spatial
zone II of the ring transformations of communes

F e, ] et i

—— ader ot iy o Poma b i

=——— Borders of poviats m Environmental barriers (WPN, OCHK)

— Borders of communes |: Protections of highly valued soils

== A2 motorway m

Fig. 4. Forecast of directions-spatial transforovadiof communes within the
impact zone of the central city, impact of the seetonomic potential and
predispositions of local communities, and impadbe#l authorities on
transformation and development
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4. CONCLUSIONS

One of the most basic problems of the Péazhgetropolitan Area is uneven

distribution of natural areas. They form ‘ecologigslands’, which under

anthropopression, are being diminished. The dewedop of building industry
and constant lack of areas for investments causentiany naturally valuable
areas of metropolis become the target of developettons. The developing
central city, Poznma takes over further farmlands, especially in tlgaeent
communes. Road constructions and technical infretstre tightly connected
with the development of the PoZnd/etropolitan Area causes reduction of
natural areas and areas for agricultural industry.

Such further actions will lead to significant dedption of natural
environment, especially in the adjacent commune®ire I. In zone Il and 111 of
the ring, communes remain more agricultural. Dexmsaplexes of soils of high
guality classification form areas of intensive fargnindustry, which makes it
impossible to change their purpose. Agriculturaloduction areas of
metropolitan area with a high rate of soils witigthiguality classification forms
a certain barrier for further intensive urbanizatiRational management of area
by sensible, sustainable functional-spatial andas@economical development
may stop the chaotic urbanization of areas in comgadorming a metropolitan
area.

Protection of environmental values of agglomeraiamd metropolitan
areas can be achieved through implementation e$ rofl eco-development, such
as (inter alia):

— systemic approach to areas of high environmentlleyatreated as an
element of functional-spatial structurization;

— prevention of intensification of real estate depehent, inter alia through
execution of investment absorption capacity of \aeiarea in compliance
with ecological priorities;

— introduction of a compulsory system of analysesaistruction (housing)
market capacity to prevent overinvestment of tinella
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KIERUNKI OCHRONY | ROZWOJUSRODOWISKA PRZYRODNICZEGO
METROPOLII NA PRZYKLADZIE POZNANSKIEGO OBSZARU
METROPOLITALNEGO

Streszczenie

Celem opracowania jest przedstawienie zagadniégazanych z kierunkami zmian jakie
zachodz w s$rodowisku przyrodniczym na terenach silnie zurbawinych,

w metropolii oraz analiza wzajemnych relacji miastantralnego i gmin obszaru
metropolitalnego na ptaszcayie srodowiska przyrodniczego. Pokazarfeodowiska
przyrodniczego jako istotnego czynnika wptyaeggo na uwarunkowania funkcjonalno-
przestrzenne obszaru metropolitalnego. Jednym zzniejgzych probleméw
Poznaskiego Obszaru Metropolitalnego jest nierownomiemogtozenie obszarow
przyrodniczych. Tworg one, ,wyspy ekologiczne”, ktére pod wptywem anwppes;ji
ulegajp ciaglemu zmniejszaniu. Rozwoj budownictwa agly brak terenéw pod tego
typu inwestycje powodujee wiele obszaréw cennych przyrodniczo metropadijesse
celem dziald deweloperow. Rozwijage st coraz bardziej dynamicznie miasto
centralne Pozna pochtania kolejne tereny rolnicze, szczeg6lnie mgrstykowych.
Budowa drdg i infrastruktury technicznggisle powhzana z rozwojem Pozaskiego
Obszaru Metropolitalnego powoduje kurczenig tgrendéw przyrodniczych i rolniczej
przestrzeni produkcyjne;.

Dalsze pospowanie tego typu doprowadzi do znacznej degrademjiowiska
przyrodniczego, szczegdélnie gmin stykowych strefpiérscienia. W strefie 11 i Il
piersicienia, gminy w wikszym stopniu zachowwjswoja rolnicz funkcjg. Zwarte
kompleksy gleb o wysokiej bonitacji twarzejony intensywnej gospodarki rolnej, co
uniemaliwia zmiany ich przeznaczenia. Rolnicza przestrgpedukcyjna gmin obszaru
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metropolitalnego o diym wskaniku gruntéw rolniczych o wysokim stopniu bonitacji
stanowi pewnego rodzaju bagerdla dalszej intensywnej urbanizacji. Racjonalna
gospodarka przestrzanipoprzez swiadomy, réwnowaony rozwdj funkcjonalno-
przestrzenny i spoteczno-gospodarczy zenopowstrzyma chaotycza urbanizacgi
terenéw gmin tworacych obszar metropolitalny





