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Introduction
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Whatfactorsdeterminethe developmentof ES approach in individual countr?es
Whatarethe prospectdor the practicaluseof the ESat aregionalandlocallevel?
What canbe doneto facilitate the uptakeof ES?



Precursors of the ES approach in Poland

i et NAMUrE and
resources

Zarys ekonomiki lesnictwa

Podrecznik dla studentéw wydzialéw lesnych
akademii rolniczych

Climate variations and CO,
Artificial recharge of ground-water
Remote sensing, monitoring and change

Paiisiwowe Wydawnictwo Rolnicze i LeSne
Warszaw: le

1973 1978 1995

OX it is necessaryo developgeographicainformationin suchway asto enablethe transitionto economic
valuation It is the first steptowardsresearchjn whichit will be possibleto establishrelationshipsbetween
physicalgeographicparametersand their economicalljtangible A Y LIl (DORragtkowski, 1973



Milestones for ES approach in Poland

¥ YZSKH K

Policy and legislation

National Spatial
Development Concept [n]

EU Biodiversity
Strategy [i] Climate Change [n]

Framework and pilot studies

ECOSERV 2010
Symposium [n]

The Millenium Ecosystem
Assessment launched [i]

The Economics of Ecosystems
and Biodiversity launched [i]

Knowledge and experience dissemination

[i] ¢internationalimpulses [n] ¢ nationalimpulses{ 2 dzZNOSY a® { Gt LIyASga|l

Act on Marine Zones of the Republic of Poland
and Marine Administration

Energy Security and
the Environment [n]

Programme of conservation
and sustainable use of biodiversity [n]

National Strategy
for Adaptation to Polish National

Urban Policy [n]

Urban MAES
for Poland [n]
MAES

Working Group [i] MAES for Poland [n]

ECOSERV 2012
Symposium [n]

ECOSERV 2014
Symposium [n]

ECOSERV 2016
Symposium [n]

Conference
in tochéw [i/n]

The Linkage The Project The Project
Project [i/n] ESMERALDA CONNECTING Nature
launched [i/n] launched [i/n] launched [i/n]

The Project:
ES in young glacial
landscape
launched [n]

The projects OPERAs
and OpenNESS launched [i]

ECOSERV 2018
Symposium [i/n]

SG b7t o 902ae

Adoption
of ES into Polish
legal system?



Scientific drivers
Conferences

ECOSERV 2010,12012, 2@D46
Economics andEnvironmeBd¥(2010) 4142(2012),151(2014),

59(2016) 60(2017

Ecﬁse 'V

Poznan 2014
Poznan 2012
Poznan 2010



http://www.fe.org.pl/uploads/ngrey/eis42.pdf

date 6-5.07.2020.




Scientific drivers

No. of ECOSERV
publications
ECOSERV 2016
o - 2014 T
o !
B SCOPUS [0 Google Scholar ECOSERV 78
0 | 74 -
2012 _
70 | T 60 58
s F : ECOSERV ] —
| 2010 4 8
so = ] a8 2w
40 F Publication of T [
el MEA-Results 25 28 | 25
E 20 18
o | : 14
; 7 8 6
10 4 1 11 11723 32 ¢4 4 ’—l \
0 [V 0 i ,—i |
o L= ;== =fﬁ== ; fr—rﬂ i e NP | [

1995 1999 2000 2002 2004 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Numberof ESrelated documents published by authors affiliated in Poland
in the years 1992017

(Basedon SCOPUS a@bogle Scholaaccess 02.2018)

{2dNDSY ao §liEtosygantSariides 33 £G18GD



Administrative drivers
Casestudyf rom Pozna@E | n urbangiloE U

European
Commission

ES capacity level
I riority
Significant
Insignificant
- Lack
Green spaces potential cooling zone in the distance of
- 100 m from patch size 1-10 ha

300 m from patch size > 10ha 2 ¢ & & 10w

Mapping and Assessment of Ecosystems
and their Services

Urban ecosystems
4th Report

Population density [pop./km2] <‘\~
__ | belowsoo N
] 301 - 1000

. | 1001-3000

Final May 2016 [ 2001 - 6000

7] above 6000

Il Housing areas within 300m from green spaces (>2ha)
- Housing areas within 1000 m from green spaces (=2 ha)
- Housing areas beyond 1000m from green spaces

Envrionment

GCreen wedges

Source: MMaeset al.,2016




Administrative drivers
Mapping and assessment of ES
uAM in Integrated Environmental Monitoring Programme

BALTIC

Source: A. Kostrzewski et al., 2014

Thisaction allows elaborating operational indicators based on empirical biophysical data.

SEA IEMP Research Area
Base Station catchment [km;!]

LAKELANDS Waolin Gardno Lake 2,6

[
Storkowo Storkowo Parseta river 74,0
@
Koniczynka Puszcza Borecka tekuk Lake 13,3
° @ Kampinos
s 5 Wigry Czarna Haricza river 74
Roézany Strumien

Koniczynka Struga Toruriska river 35,2

LOWLANDS Rozany Strumien Rozany Stream 10,1

Kampinos Olszowiecki Channel 20,2

Swiety Krzyz no-name stream 1,3

Roztocze Swierszcz stream 46,5

Szymbark Bystrzanka stream 13,0

Szymbark
— Karkonosze Wrzosdwka stream 93,2
ALPINE MOUNTAINS




Perception of ES approach by pracitioners

TheregionalconferencedEcosystem services in spatjglanningé June 2017t 2 1 y I Z

I. Before today’s conference, have you ever heard of ecosystem services?

O vYes Where?
RGP, cisossssmmmsmissrommessimpsmimisesssassmm i sy risvseessss o v s S

ano

anNo, but I've heard of the benefits from ecosystems for people
Which ones? Please, name three that are the most important from your point of view:
1.
3.

II. Do you think that taking ES into consideration in spatial planning may be of practical importance?
Specify this on a scale between 1 and 5:

0 1 -no importance 0O 2 - low importance 0O 3 - medium importance
O 4 - high importance 0O 5 - very high importance
Why do you think so?

If you think that it has any importance, please give an example of an application from the point of view of
your work:

IIl. To what degree the below barriers may limit the application of the ecosystem services approach in
spatial planning? Specify them on a scale between 1 and 5 (1 means “no importance” and 5 — “very high

importance”):

Organizational and legal barriers 01 D02 03 04 0Os
Lack of knowledge 01 02 03 04 0Os
Access to data 01 02 03 04 0Os

Others —which ones?

01 02 03 04 0Os

IV. Are you professionally engaged in spatial planning?
O YES, in public administration work anNo
O YES, in other work

V. Please indicate at what level you are involved in spatial planning:
O local 0O regional O national (central)

O 1 don’t deal with spatial planning

SourceDepartmentof IntegratedGeography2017



Perception of ES approach by practicioners
The reasons for the ES implementation
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Why do you think soK €

no importance
no importance E Fl : : low importance. ' 6,8%
a0 : ' 5,1% \
=
= very high
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8 : : importance 27,1%
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Number of responses

A¢ supporting sustainable developmentgBdditional arguments for environmental protection in decisimiaking process;

C¢ assessment of investment impactsgBolving conflicts between stakeholders; Eck of transparent methodology of measugi
ES; F lack of legal regulations; &lack of knowledge and insufficient educationg H depends on goals and practices otidgon
makers; I no justification for assessment.
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Perception of ES approach by practicioners

The main barriers for the ES implementation
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> Organizational
v and legal
%
)
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< * Lack of knowledge
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<& 7%
N\
L0872 49%
‘ Access to data
@4% :
0,
5% Others
Legend:

I - the share of respondents treating a given barrier as important or very important
- the share of respondents attributing a given barrier medium, small or no importance
- the share of respondents who have not answered the question

Thearrow indicatesthe increasingmportanceof barriers.{ 2 dzZNOSY a® {dt LW ASgall Si ¢b7f o 902




Administrative drivers
Expertises commissioned
by the Polish Ministry of Environment

Environmental Information Centre UNEP/GRID-Warsaw

Mapping and assessment

of ecosystems and their services in Poland

SYNTHESIS
W uted pi greem: /a3/2014
financed by the National Fun d for and Water
NFEPWM

mmmmmmmmmm ed by the Ministry of the Environmaent

oMapping and assessment

w

of ecosystenia S NIJA OS 4,

2014 ¢ 2015

Ay

The study was commissioned

y the M
nnnnnnnnnnnnnnnnnnnnnn
No.DLP / 4/2015 of 23 March 2015

Urban MAES - Ecosystem Services in Urban Areas

from the Department of integrated Geography,
Adam Mickiewicz University, Poznan

October, 2015
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% Method used

Spatialproxymethod ¢ tier 2

Modelsthat relate ESndicatorsto land cover,abioticand
possiblybiotic variablesby way of calibrated empirical
relationships




MAES Poland T stepl

Types of ecosystems occurring in Poland (63 ecosystem types)

Ecosyst
em type
in
Poland . EUNIS EUNIS .
Ecosystem type in Poland EUNIS level 2 EUNIS level 3 CLc-3 CLC-3
No. | BAU CODE CODE NAME level 2 NAME fevel 3 NAME CODE NAME
(based CODE CODE
on
EUNIS
lev. 2)
1 B1.331 Bl Coastal dunes and sandy shores Bl Coastal dunes and sandy shores 331 | Beaches, dunes, and sand plains
2 C1.512 c1 Surface standing waters c1 Surface standing waters 512 Water bodies
3 €2.511 c2 Surface running waters c2 Surface running waters 511 Water courses
Littoral zone of inland surface Littoral zone of inland surface Littoral zone of inland
4 C3.331 c3 ) c3 ) Cc3.5 i 331 | Beaches, dunes, and sand plains
waterbodies waterbodies surface running waters
5 D1.411 411 Inland marshes
D1 Raised and blanket bogs D1 Raised and blanket bogs
6 D1.412 412 Peatbogs
! el o Valley mires, poor fens and T Valley mires, poor fens and 48l Inland marshes
8 D2.412 transition mires transition mires 412 Peatbogs
9 bl 5 Base-rich fens and calcareous 3 Base-rich fens and calcareous 4 Inland marshes
10 | D4.412 spring mires spring mires 412 Peatbogs
11 D5.411 411 Inland marshes
. Sedge and reedbeds, normally s Sedge and reedbeds, normally
12 D5.412 without free-standing water without free-standing water 412 Peatbogs

SourceMappingandassessmenbf ecosystenservices in PolandEnvironmentalnformation Centre UNEP/GRIZarsaw 2015.




MAES Poland T step2

Delimitation of basic assessment units

Typy ekosystemow w Polsce
Skala: 1:2 500 000
Ekosystemy wybrzely morskich:

SiedEhd praydaeine paskowe | wydmowe
Laguny peryteedon

wéd &

Powiencniowe &édidowe wady StoRce
B rowienchnione 2rédiydowe wody plynace:
I Sveta Boring wid Srtdiadowych

1 blotne:

[ Tortowsaa wysckse
I Torfowssia niskie | pregiciowe
-Mmm
I seumary turzycowe | tracinowe, © lustrze wody normainie ponlie] poziomu grunty
| Srtiadome soinkia ceaz szuwary pod wplywem wid shonych | shonawych
i
Murawy suche
i Swiede
I gkt wikgoene stale b se2000wo
Murawy alpejsiie | subalpejide

zarodli i
Siediska irzewiaste aktycane, apejkie | subaipegside
stefy

Lasy Echse
| Fagdy dzew, male antropogenicane lask] | mgankl, twiede poredy
| wazesne 2ad odnowien ledoych

[0 ss0y

Tub o shapej
Py
Iocties, o bado
badt paztawione rodinnoscl

Ehcsystemy pdl uprawnych | innych ubythdw rolrpch oraz terendw zsbudowenych:
Mombowe tereny upaw roloych
WitRCOEE2rOwe tereny Lpaw (ohych

silnie

Bl 2:bosowa swarta
N zabucowa kutna
Park
Ogrédil caisiiowe | Zieled miejsia (para parkand)
I e | bioenid sztucme | zwazane 2 i budowle wodne
I ey bomunibacyie
[ Mieiscs esplotacy] odkrywhowe
B 2atowisia | haidy

Czechy
Ukraina
Opacowanie katogaficre

Centrum UNEP/ GRID-Warszaws
e

U Pavow i v

Stowac|a

SourceMappingandassessmenbf ecosystenservices in PolandEnvironmentalnformation Centre UNEP/GRIZarsaw 2015.



MAES Poland 1 step3

Classification of ecosystem services (34 types)

ES ES
Name of ES ES description CICES v.4.3
Type Code
Z.1 | Mutrition - cultivated Plant outputs s for nutrition Nutrition-Biomass-Cultivated
crops crops
Z.2 | Mutrition - reared Animal outputs for nutrition Nutrition-Biomass-Reared
animals animals and their outputs
Z.3 [ Mutrition - wild plants Matural plant outputs for nutrition - Nutrition-Biomass-Wild plants,
and mushrooms berries, mushrooms, edible plants algae and their outputs
Z.4 | Nutrition - wild animals | Natural animal outputs for nutrition: Nutrition-Biomass-Wild animals
game hunting (venison), fishing (wild and their outputs
fish), wild bees (honey from wild
beehives)
Z.5 |[Mutrition - fish from Matural animal outputs for nutrition: Nutrition-Biomass-Animals from
aquaculture fish from agquaculture in-situ aquaculture
Z.6 |Biomass- based energy | Plant-based energy resources - energy | Energy-Biomass-based energy
resources (biofuels - plants, straw, plant byproducts and sources- Plant-based resources
excluding fuel timber) plant waste (excluding fuel timber and
peat)
2.7 |Biomass-based energy Timber for generating energy Energy-Biomass-based energy
resources. Production of | (incl. heat) sources- Plant-based resources
B0 fuel timber
£
s Z.8 |Organic resources Fodder for reared animals Materials — Biomass-Materials
= (materials) - production from plants, algae and animals
E of fodder for agricultural use

SourceMappingandassessmenbf ecosystenservices in PolandEnvironmentalnformation Centre UNEP/GRIZarsaw 2015.




MAES Poland i step4

Matrix of ecosystem services

KOD
uUstuGlf |Z.a1 | Z.2 |(Z3(|ZA4|Z5|Z6(2Z7|Z8|29|Z10(Z11|Z12|Z13|Z14|R1|R2|R3|R4 |RS5|R6|R7(RB8|R9|R.10|R11|R12|R13|R14|R15|K1|K2|K3|K4d]|KS5
KOD BAU

B1.331

€1.512

€2.511

€3.331

D1.411
D1.412
D2.411 n
D2.412
D4.411
D4.412
Ds.411
D5.412
D6.231

D6.411

E1321

E1.333

E2.231

E3.231 1

E4.321 3 -

ra

SourceMappingandassessmenbf ecosystenservices in Polané&nvironmentalnformation Centre UNEP/GRIZarsaw 2015.




A. Indicators — provisioning services

MAES Poland T step5

Detailed analyses

Indicators of potential to . .
. . Indicators of production and supply
deliver service (avg. values .
£ Name of ES Description of ES according to multi-annual . of g?uds and senncn?s
Code R in a given year or period
data) (physical and/or . . .
) . (physical and/or conversion units)
conversion units)

Z.1 | Nutrition - Plant outputs s for Surface and structure of Primary production - yield (t/ha), crops
cultivated crops nutrition arable lands (ha, %), area (t). Global indicators recalculated to an

and structure of crops (ha, |area unit: physical (ha) or conversion
%), multi-annual average (conversion ha).

yield and harvest (kg and

t/ha). Qualitative

parameters: soil bonitation,

soil-agri complexes,

valorisation of agricultural

production space.

Z.2 | Nutrition - reared | Animal outputs for Head count and density in Production of meat, milk, eggs,

animals nutrition physical and conversion production "en course" - growth of
units (n/ha, SD/ha) herd. Purchase and commercial
slaughter, self-supply, captured fish (t,
thous. |, kg/ha/year). Global indicators
recalculated to an area unit: physical or
conversion.

Z.3 | Nutrition - wild Matural plant outputs | Available amount of forest | Collected and/or purchased forest
plants and for nutrition - berries, | undergrowth - the so-called | undergrowth products (kg/ha/year,
mushrooms mushrooms, edible non-timber forest outputs t/ha/year, thous. PLN)

plants (kg/ha, thous. PLN)

Z.4 | Nutrition - wild Natural animal Area of water (habitat), fish | Caught fish, venison, honey harvest
animals outputs for nutrition: | stock (t, thous., ha, km?, (kg/hafyear, t/ha/year, thous. PLN)

game hunting n/ha, kg/ha, thous. PLN)

SourceMappingandassessmenbf ecosystenservices in PolandEnvironmentalnformation Centre UNEP/GRIZarsaw 2015.




MAES Poland i step6

Analyses of ecosystem state and connectivity
Z1. Nutrition - cultivated crops

«.. R2. Shaping local climate
K3. Education and scientific research

Litwa

Niemcy

Czechy

Czechy

Stowacia

Czechy

Ukraina

SourceMappingandassessmenbf ecosystenservices in PolanéEnvironmentalnformation Centre UNEP/GRIZarsaw 2015.

Stowacja



URBAN MAES for Poland

UM

Stage 1

C Metodological approach to analyse ecosystem services on urban areas in
Poland in relation to green infrastructure concept;

C Classification of ecosystems and ecosystem services on urban areas;

C Identification of data spatial scale impact on ecosystem services assessment 1
P o z nAg@®meration case study.

Stage 2

C Comparison of spatial distribution of ecosystem services in 10 Metropolitan
Areas of Poland,;

C Recommendation for implementing ecosystem services concept in local and
subregional planning documents:

I studies of condition and direction of spatial development,
I local spatial plans,
I plans of urban functional areas of voivodeships.



% Ecosystem services in cities

The EU's biodiversity strategy up to 2020.

A Ecosystems and their services are maintained and enhanced by
establishing green infrastructure and restoring at least 15% of degraded
ecosystems.

The National Urban Policy 2023, October 2015.

A Forming urban space should be carried out taking into account the
Importance of green areas, affecting the microclimate and slowing
stormwater runoff from sealed surfaces.

A It is important to stop pressure on biologically active areas in the cities
and improve availability of green infrastructure for urban residents.



Land use/land cover data

UM

i Urban Atlas
http://www.eea.europa.eu/data-and-maps/data/urban-atlas
The European Urban Atlas is part of the local component of the
GMES/Copernicus land monitoring services. It provides land use maps
for 305 Large Urban Zones and their surroundings (more than 100.000
inhabitants as defined by the Urban Audit).

Corine Land Cover 2012
http://land.copernicus.eu/pan-european/corine-land-cover/clc-2012

—_—)



http://www.eea.europa.eu/data-and-maps/data/urban-atlas
http://land.copernicus.eu/pan-european/corine-land-cover/clc-2012

Larger Urban Zones (LUZ) in Poland

.‘- Investigated cities

- Large urban zone

Regional border

National border

Urban MAESEcosystenServices in UrbaAreas Departmentof IntegratedGeographf ! RI'Y a A O1 A Sé A Olunpubfishéd SNE A G & A




Main characteristics of the LUZ

UM

| ez | PSS |
LargerUrbanZones ! :
sq. km] [mIn. inhabitants]

4,6 11
6,0 0.8
3.3 12
3,7 11
4,8 0.9
2,9 11
5,2 2,9
2,6 2,6
3,0 13
2,9 0,6
39,0 135
312,7 38,4
12,5 35,2

Urban MAESEcosystenServices in UrbaAreas Departmentof IntegratedGeographf ! RF'Y a A O1 A Sé A Olunpublishéd SNBE A (& A\



The example of ecosystem mapping for Poznan

=

I Continuous Urban Fabric (S.L. > 80%) B Railways and associated land
I Discontinuous Dense Urban Fabric (S.L. : 50% - 80%) B Fasttransit roads and associated land
I Discontinuous Medlium Density Urban Fabri (5., : 30% - 50%)  Other foads and associated and
W Discontinuous Low Density Urban Fabric (S : 1096 - 30%) " Green urban areas
Discontinuous Very Low Density Urban Fabric (S.L. < 10%) B Sports and eisure facltes

Isolated Structures Meadows and pastures
I Industrial, commercial, public, military and private units Natural grasslands
B Construction sites I Inland wetlands
Land without current use Beafhesl dunes, Sénd
Mineral extraction and dump sites Agricultural + Semi-natural areas
M Port areas I Forests
Airports I Water bodies
LY
=
B 2
N

L 1 1 1 1

Urban MAESEcosystenServices in Urbaireas Departmentof IntegratedGeographf ! RI'Y a A O1 A Sé A Olunpublished S NB& A -




Selected types of ecosystem services in cities

uAM SRS Indicator Units Data sources
according to CICES v4.3

: : Urban Atlas,
Regulatingrain water runoff Share ofealedsurface [%0] :
literature
: . . LANDSATM,
Local climate regulation Radiationtemperature [°C] .
literature

Part of dense buHup
Physical use for recreation  (housing) areas adjacent t¢ [m] Urban Atlas, literature
green infrastructure

Supporting material flowalley Share of green Urban Atlas, National
retention, mitigation of rising infrastructure in zones in [%] Water Management
wave) danger of floods Authority

Share of some types of lan
cover based on their
location in relation to the
water bodies (matrix)

Biogeochemical barrier [%] Urban Atlas, literature

Urban MAESEcosystenServices in UrbaAreas Departmentof IntegratedGeographf ! RIF'Y a A O1 A S6 A Olunpublishadd SNBR A (& A\



The spatial structure of green infrastructure

1 @S &
A b"g ,&0

,2‘3" S\
Patch Average
.| Shareof | Averagepatch . distance |Averageedge
Agglomeration density
between the| contrast[%]
[amount/ha]
patchegm]
Lublin 0,45 42,92 38,48
Krakow 0,86 192, 4351
5 R 0,72 191,97 41,81 ;
2 N2 OO ¢ 0,5- 37
t 21 VI Z 0,47 256,4¢ 49,3
DRI HSappt
Gdynia 36,24 40,94 0,89 166,11 36,94
\Warszawa 40,81 69,19 0,59 177,04 48,39
¢ 2 NJzZ 41,43 106,5 0,39 243,98 44 93
Katowice 41,82 45,03 0,93 166,9
Bydgoszcz 42,04 111,2¢ 0,38 237,47 36,6 e G s
Szczecin 50,33 209,45

Urban MAESEcosystenServices in UrbaAreas Departmentof IntegratedGeographf ! RF'Y a A O1 A Sé A Olunpublishedd S NE A (i e



The diversity of radiation temperature

anaduse a Ave D
Agricultural+ Seminatural areas 17.4 375 23.0 2.3
Airports 23.2 32.8 28.2 2.1
Construction sites. 20.5 32.0 255 2.2
Continuous Urban fabric (S.L. > 80%). 19.2 35.5 27.3 21
Discontinuous Urban Fabric (S.L.: 5080%; 18.3 33.2 25.6 1.9
DiscontinuousUrban Fabric (S.L.: 10980%) 18.3 30.7 23.9 1.9
DiscontinuousUrban Fabric (S.L30%- 50% 18.3 27.8 23.2 1.7
DiscontinuousUrban Fabric (S.L.: <10% ) 20.1 21.0 215 0.4
Fast transitroads and associated land 20.5 31.1 25.5 1.8
Forests 17.0 375 20.8 2.0
Greenurbanareas 17.4 34.0 23.8 2.6
In(_}lustnal, _commermal public, r_nlI|t&ry and 17.9 447 275 34
private units, roads and associated land
Isolatedstructures 18.3 311 224 1.9
n, Mineral extraction and dump sites 19.7 315 24.6 3.1
Radiation temperature [°C] 5 -~
17,0-219 - Otherroads and associated land 17.4 41.7 25.7 3.0
22,0-249 N
250-278 - Railwaysand associated land 18.3 35.9 25.6 3,0
B 279-320
0o 1 2 4km ) e
I a2 -447 L 10 Sports and leisure facilities 18,3 32,8 24,6 2,3
SourceliandsafTM, June2010 Water bodies 17.0 320 208 22

_ 26 A O\ A I Dé¢padindentofintegratebllGeographf ! RFY aA Ol A SéA Olunpublishke@dSNEAGE Ay t 21yl ZX



Mitigation of urban heat island effect

Level of ecosystem services Cooling effect of Gl

Green infrastructure influence zone in the distance of
100 m from patch size 1-10 ha
300 m from patch size = 10 ha

Invested areas

- not generating ecosystem service

- generating insignificant ecosystem service

0 2 4 6 8 10 km Areas of priority or significant level of ecosystem service

Green Infrastructure

other areas

Urban MAESEcosystenServices in Urbaireas Departmentof IntegratedGeographf ! RI'Y a A O1 A Sé A Olunpublished S NB& A -



high evapératidn
by plants and
soil

a large increase [ 40
“lin groundwater & & LAV

Infiltration of water

THRD

B

small and slow

large and
runoff

rapid

' ; fzx‘“\ s
a small increase S et -
in groundwater [FEETEE '

* Uinfrastructure

UNSEALED SURFACE SEALED SURFACE

SourceJanuchtaSzostak2012)



Rainwater capturing

WARSZAWA

Discontinuousow and mediumdensity
Uurbanfabric (S.L.: 10%50%),sportsand
leisurefacilities mineral extraction and dumg
sites airports

Important

Constructionsites discontinuousdense
Slight urbanfabric(S.L.: 50%80%), landvithout
currentuse

Continuousurbanfabric (S.L. > 80%)
Industrial, commercial, public, military and
private units roadsandassociatedand,
railwaysand associated land

Lack

Urban MAESEcosystenServices in Urbaireas Departmentof IntegratedGeographf ! RI'Y a A O1 A Sé A Olunpublished S NB& A



Mitigation of flooding

Flood risk/threat maps (vector datasets)

Resources of the National Water Management Authority (Poland)
http://mapy.isok.gov.pl/imap/ - open access only for maps in PDF format

OBJASNIENIA ZNAKOW

72,56
v 'maksymalna rzedna zwiierciadia wody

@ %5 1zedna korony walu przeciwpowodziowego
© 50 Kiometr rzeki
—  Kierunek przeplywu wody
[] obszar szczegeinego zagrozenia powodziowego
predkoss przeplywu wody w [m's]
vs05
05<vs10
10<v=20
B 20
———  sieé rzeczna
2> wody powierzchnione
=== wal przeciwpowodziowy
—-s== granica gminy
=== granica powiatu
—-=s= granica wojewodztwa

btsb=d  granica paristwa



http://mapy.isok.gov.pl/imap/

Mitigation of flooding
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Biogeochemical barrier

UM

Literature review to setanalysiscriteria.

Selectionof land usetypesthat have priority and significantlevel of
potential to supply ES the individual land use types were allocated
with the level of ecosystemservices P ¢ priority, | ¢ significant,N ¢
insignificant, B ¢ lack

Grouping the land cover patches taking into account distance to
water bodiesand watercourses(contactwith water bodiesor lack of
contact with water bodies) and location infout flood zones- GIS
spatialanalysis

Assigningthe above mentioned & t S gfdteitial to supply9 { té
land cover patchesin givenresearcharea(GlSspatial analysis)

Visualization of areas of different potential to supply analysedES
and calculationof their sharein givenresearcharea




The capacity to deliver service of
biogeochemical barrier

LEVEL OES LAND COVER TYPHE LOCATION

Forestsnhatural grasslandénd Areasdirectly adjacent to the water
pastures,wetlands and located in flood risk zones

PRIORITY

Forestsnatural grasslanénd

On other areas
pastures,wetlands

SIGNIFICANT

Greenurban areassports and Areas immediately adjacent to the
leisure facilities water and located in flood risk zone

Greenurban areassports and

. e On other areas
leisure facilities

INSIGNIFICANT

Continuousurban fabric,
agricultural,semtnatural areas,
industrial andcommercial unitsetc.




Spatial distribution of ecosystems potential
to filtration of surface pollution in Poznan

=

Level of ES:
I priority
significant
insignificant
lack

- water bodies
o i 0 2 4 6 8 10 km
[ ] administrative borders L y i ; i [
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The physical use for recreation

£ Y Criteria:

! '. \ Surface
The area of green infrastructure> 2
ha

- "} Distance
The distance to the green
_ infrastructure
\ ' ' I 1 km =15 minutes walking route
3 ~ e / 300m = 5-6 min walking route

. Piece of green infrastructure

— — — = Distance from built-up areas




Protectionof ecosystenservices

UM

Environmentalvalue
Maintaining nursery
populationsand habitats

Culturalvalue
CulturalHeritage

Historicalvalue
CulturalHeritage

Landscap@&nd aesteticvalue
AesteticServices

Turismandrecreation
Physicalusefor recreation

Educationalvalues
EducationService

Scientificvalue
Science Service

Totalnumber

Protected ecosystem services - directly indirectly
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Demand for ecosystem services

Indicatorsproposal.

=

Populationdensity

.
I Theshareof inhabitanslivingto far to Gl -
A
.

Areas threatened by flooding

TN
e By
W 4 28

Y

Air pollution.

: : Populationdensity
1735442 3359
761873 2334
706004 2411
634487 2169
545680 2085
461489 1764
407180 1354 _ o _ ,
357652 2035 Popuvla'tlon density [inhabitants/km?]
341722 2317 e
301834 1835 I 5001 - 10000
247820 1836 I 10001 - 20000
203158 1758 B o 20000
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Share of dense settlement to far to Gl

UM

todz 38 0,9
Warszawa 29 0,8
Wroctaw 27,9 0,4
Poznan 26,4 43
Miasta Konurbacji Gornoslaskiej 25,5 0,5
Bydgoszcz 22,9 0
Lublin 21,2 2,2
Krakow 20,6 0,2
Trojmiasto 19,9 0,2
Szczecin 188 0
Torun 17 13
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Share of dense settlement to far to G

UM

Share of dense settlement [%]

City
Distance 300-1000 m Distance > 1000 m
bodz 38 09
Warszawa 29 0.8
Wroctaw 279 0.4
Poznan 26,4 43
Miasta Konurbacji Gornoslaskie) 255 0,3
Bydgoszcz 2219 0
Lublin 21,2 2,2
Krakow 20,6 2
Trojmiasto 19,9 0,2
SzCzecin 18,8 0
Torun 17 13
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Avallability of ecosystem services

=

tODZ

Green infrastructure
I 300 meter distance from the green infrastructure
~ 300-1000 meter distance from the green infrastructure

Bl Continuous Urban fabric (S.L. > 80%)
I Discontinuous Dense Urban Fabric (S.L.: 50% - 80%)
[ Boundaries of the city
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Comparison of agglomeration

UM

A Abundance of green infrastructure

i the most rich in green infrastructure is the agglomeration of Szczecin (> 50%), and the poorest is
Lublin (<20%);

A Mitigation of urban heat island effect

I in Szczecin nearly half of the city's ecosystems have a priority level of service. At the other side
are Krakéw, Wroc@w and G - ¢ here the percentage of such ecosystem ranges of about 10%;

i 2/3 of the G d¥ highly invested areas lies outside the impact zone Gl local climate, while most
preferred is the indicator in Torun, where less than 40%.

A Rainwater capturing

i the share of sealed areas ranges from about 25% in Szczecin to about 45% in Warsaw;
I more important is the spatial differentiation in the structure of the sealed area of the city.
A Reduction of flood wave

i in Szczeci Mor tWERSAGIEW of the area at risk of flood,inG- d ¥ and Kat c
less than 1%.

A Availability of green infrastructure

i within a 300 meters from the green infrastructure (patch size. > 2ha) is 61% of dense
developmenti n  G70% ¥ Warsaw,> 80% in Tri-City, Szczecin and Toru®E

i more than 95% of dense development is within 1 km from the green infrastructure in all analysed
cities.



Implementation of the concept in planning
UAM documents

2. Improving the
conditionof
ecosystems and
Increasinglevel
of ecosystem
services

1. Protection and
minimalization of
pressures on
ecosystems

3. Improving
access to

ecosystem
services




