Ex-post and ex-ante soil sealing maps (MosbLw)
Mapy procesu zasklepiania gleb (Polish)
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Ex-post and ex-ante soil sealing maps

TheI technology utilizes soil agricultural maps and provides information on quality of sealed
soils.

It involves cellular automata software to build the model of land use change and produce the
forecasts for various soil protection scenarios.

Spatial development of the functional areas. These are mostly areas of soil protection for food
production purposes. The delineation is based on land productivity information (present on
soil-agricultural maps), distribution of high nature value areas, need for establishment of
“green rings” around the bigger cities.

The maﬁs will be sent to the municipal authorities, with a scientific comment on the problem.
The technology enables determining the scale of the soil sealing threat in the province, also
what is the soil quality class of the area of interest. In the municipalities with the greatest
soil sealing problem and with perspective to expand in the future, there is a need for new

Iefgal regulations to force soil protection in local spatial plans. The regional spatial planning
office should become a coordinator for the local spatial planning offices, to raise the P
knowledge about how to use soil digital maps in spatial planning, especially in the case of s, i%
protecting the soil against soil sealing process. For the municipalities, large scale maps are - S o
produced, which contain results of soil sealing forecasting model. Bavipwiunn: Poznan, Poland/Great Poland

Land use maps of at least 10-meter resolution are produced for two historical periods through province, Monbw
classification of the satellite images and using available local land use information. The

information on land use change is superimposed on maps characterizing soil quality in order AYH WVHXWArasHA XamparacaH TexHosiorv
to detect to what extend the urbanization took place on valuable soils. The new sealed area, H3BTPYYJIC3H raspbiH TOO:

reflecting the built up sprawl of at least last 15 years, consists with expansion of the following - -

land use classes: continuous residential area, commercial/industrial area and transport COHrocoH 6aripunyyabiH rasapsyiH
facilities. The soils under these new land use types fully lost their environmental functions. xon6ont

In the soil sealing forecasts the Cellular Automata-based Metronamica model is used. The e 16.9,52.399

software was developed and provided by the Research Institute from Knowledge Systems

(RIKS) from Maastricht, The Netherlands. The software utilizes cellular automata model to TeXHOMOrMiAH TapXanT: rasap 433p Xurj
spatially distribute areas of particular land use classes with assumption that the TapxcaH (199.0 km?)

neighborhood of a cell (surrounding cells) influences the transition of this cell into other land

use class in the next time step. The method utilizes land use maps and soil quality maps. - .
Tycraii xamraananTtTai rasap HyTarT?:

X3parKUNTUIAH orHoo: <10 XUnniiH eMHe
(casixHbl)

HyTarwyynnbiH Tepen
[a3ap awmrnaryzblH caHaaunnraap
Ynamxnant cUCTeEMUAH X3¢ar (> 50 xwn)

Typwunt/cyganraansl yp AyH

FazHbl Tecen/xeTenbepuitH
L3MXISTINM3P

TEXHONOTMWNH AHTUAN

YHACSH 30pUNnro lasap awwvrnant
YVANAB3PASNVIAT Cavbkpyynax
raspblH JOPOUTALIT BYyypyynax, COPruiinax, HEXeH C3Praax
3KOCUCTEMUIT Xamraanax
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CaB raspbIr xamraanax (ycHbl 3x/ rofiblH azar) - bycaz TeXHONOrUTOM
xocnyynax
61ONOTNIAH TOPeN 3YMNNIAr xamraanax / cabxpyynax
raMLriAH 3pCAVIAr Byypyynax
YYp aMbCranbiH eepunent/ aKCcTpum 6arigan 6010H TyyHWIA
Heneenen facaH 30XMLOX
YYP aMbCranbliH 86punentT, TYYHUA yp Heneer baracrax
VP alWnrtam 3a1nH 3aCrniii Heneer 6uin 60rox
HUAMZA Y3YYN13X Yp Heneer 6uin 601rox
Create and spread knowledge

Fa3pbIH OPOTONTOM X01600TOM 30pUSITO

raspblH JOPONTNIOOC YpbAUUNAH CIPrUANaX

[a3pblH JOPOUTABLIT Byypyynax
Xy4Tali AOPONTCOH ra3pbIr HOXEH CIPrasax/ camxpyynax
raspbiH JOPOVTONZ AACaH 30XMULIOX
X0Nn6oraonryi

I'T™M 6ynar
e DKOCUCTEeMJ CYypUnCaH raMLUNrMiAH 3pCANuIAr byypyynax
e (reating and sharing knowledge

TEXHVKWIH 3YPAT

TeXHUKWIAH Y3YYI3aNTYYA
This is a schema for soil sealing maps developement.

Technical knowledge required for land users: moderate (Developers)
Technical knowledge required for Administration: high
Technical knowledge required for Researchers: high

Main technical functions: improvement of surface structure (crusting,
sealing), increase of infiltration, spatial arrangement and
diversification of land use

Secondary technical functions: improvement of water quality, buffering
/ filtering water

Change of land use type: Limited conversion of agricultural land into
urban purposes.

Change of land use practices / intensity level: Steering new
constructions to soils with less functions. Limited sealing of high
quality soils.

TapuanaHruiii Tan6ai
ge- ® H3rHacT yp Tapma
Xung ypraman yprax yampabiH T00: 1

Banu3apuiiH rasap

-
N

ITa

YcaH xaHramx
banranuiiH ycanraatam
barranuiin/ycanraatar apra XoCoONCOH
6ypaH ycanraaTari

JopoliTonbiH Tepen

'TM apra xam»x33

¥

XepcHUi $usnk gopoiiton - Pu: bycag yiin axunnaraaHsl
ynmaac 610-6yTaaMKuT GyHKL, angargax

MeHe>XMeHTUIAH apra Xampkaa - M2: AWnrnanTbiH
MEHEXMEHT/3PUVMUIT 88pUiex

Case study area | ]

l Classification of image objects

Soil quality maps Land use maps for 2-3 periods
l Land use change maps

Spatial analysis of soils lost for urbanization

Satellite images

BN BONTOX BA APYUJIAX: YIAZT AXXUNTIATAA, MATEPUA BA 3APAAN

MaTtepwan, 3apA/ibiH TOOL00

e TOOLOONICOH 3apANnyyA:

e 3apAan ToOLXOA aluUriacaH BaatoT: TOAO0PXOMUryiA

e BantoTblH XaHW (@am.g4on): 1 am.Aon = TOA0PXOUryiA

e H>r epuiiH aXunnyHbl Xe46/1Mep XeNCHUIA AyHAaX: TOA0PXOMryi

X3apamKyy/iK 3XN3X3/, Waapaaarataid yiln axunnaraa

n.a.

Apuunraa, ypcran yiin axunnaraa
n.a.

3apAaang Heneesnex XaMrmiH Yyxan Xy4YuH 3ynnc
TOAOPXOMIyi

BANTATMIAH HEXLIO

Xunnuiin gyHaax xyp TyHAac Arpo-yyp ambCranbiH 6yc

<250 mm Ynimrnar

251-500 mm ymirnar
501-750 mm xarac xyypam

751-1,000 mm Xyypam

1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm

> 4,000 mm
Hanyy FagapreiH xan63p
xaBTraw (0-2 %) T3rw eHAepner / tan
6ara 33par Hanyy (3-5 %) HYpYY
AYHZ 33par Hanyy (6-10 %) YY/bIH 3HMP
x3Bruii (11-15 %) A0B TONTO/,
Hanyy (16-30 %) 63n
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Yyp ambcrasnbiH Y3YYI3ATYYA
Thermal climate class: temperate

JlanaiiH TYBLLUHeeC A33LXN

eHAaep

0-100 4.7.4. M.
101-500 g.7.4. m.
501-1,000 a.7.4 m.
1,001-1,500 4.7.4 M.

TexXHONOrNiAr H3BTPYY/ICIH
rYArap Hexuen
XOTrop Hexuen
xamaapanryin
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nx Hanyy (31-60 %)
aru, Hanyy (>60 %)

XepcHwuii 3y3aaH
MaLl HUMMH (0-20 cwm)
HUMMH (21-50 cm)
AYHZ 33p3ar 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)

Mall 3y3aaH (>120 cm)

FYHWIA yCHBI TYBLUUH
ragapraac

<5m
5-50 m
>50m

3YWNniAH 0N0H AH3 6aligan
Mx
AYHA 33p3r
bara

XeHAUIA

XepcHuii 6yTaL, (HreH xepc)
6YAYYH/ XOHIeH (31C3pXar)
AYHAAX (3N1C3HURP,
LaBpaHuap)
HapwiiH /xyHA (asapnar)

FagaprbiH yCHbI XYPT33MX
XaHranTTam

caviH
LAYHA 33par
XaHranTryin/ 6amxryi

AMbApax OpYHbI OJIOH SIH3
6aiipan
Nx

LYHA, 33par
bara

1,501-2,000 a4.7.4 ™.
2,001-2,500 g.7.4. M.
2,501-3,000 g.7.4. m.
3,001-4,000 g.7.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL (ragapraac
poou > 20 cm)
BYAYYH/ XOHreH (31CapXar)
AYHAAX (3NC3HL3P,
LaBpaHuap)
HapuiiH /xyHA (LWasapnar)

YcHbI YaHap
(6onoBcpyynaaryii)

CaiiH YaHapblH YHAHbI yC
MYy YaHapblH YHAHbI yC
(L3B3pLLIYYNSX
LaapanaraTai)
36BX6H rasap TapuanaHrmiiH
3opuynanTtaap awmrnax
(ycanraa)
awmrnax 601oMXryin

YCHbBI YaHap rax:

©HreH XepCcHUI An3mMaruiiH
X3MX33

nx (>3 %)
AyHa (1-3 %)

6ara (<1 %)

YCHbI 4aBOKUNTbIH
TYBLUVHWIAT OPYHBbI acyyaan
rax roougor yy?

Tuiim

Yryn

YepuiiH gaBTaMx
Twiim
Yryin

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWNIONT

3ax 333/IUAH Yunr XxaHgnara
aMb 3yyx apra Xan63puiiH
(eepuiiree xaHrax)
XONMMOr (ambxkupraa 6a
XyfanaaaHa)
Xyfangaa HaiMaaHbl/ 3ax
333/11IAH

CyypVH 3CB3N HYYANNIAH
Cyypbliman
Xarac-HyyA3nuninH
Hyyasnniin

©pXUIAH 30pUuynanTtaap
alumMrnax raspbiH Tan6ai
<0.5ra
0.5-1 ra
1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1,000 ra
1,000-10,000 ra
> 10,000 ra

OpnorbiH 6ycag 3X YYCcB3p
HuiAt opnorbiH 10 %-mac
AooLu
HwiAT opnoreiH 10-50 %

HwiAt opnorbiH 50 %-mac g3

XyBb XYH 3CB3N 6ynryyza
XyBb XYH / epx
6yNn3r / 0NOH HUATWIAH
XOpLI0oOo

aXWNTaH (KOMMNaHy, 3aCrniiH

rasap)

Xamx33
6ara-xamx33Hui
LYHA-XIMXIIHNIA

TOM-X3MX33HWIA

A34 6yT3L, YINYNATI3HWIA XYPTIIMXK

3PYY/ M3HA
6onoBCpon
TEXHVK 36B/16r66

X64,6/MeP 3PXNI3NT (KMLLI3 Hb, XAA-

aac eep)

3ax 3331

3PUMM XYHUHMIA XaHramxK
3aM T33B3p

yCaH xaHramx 6a apuyTran
CaHXYYTVAH yANYMAr3

anyy 7 [ cain
anyy Z . caiiH
anyy s . caiiH

anyy 4 . caiiH
anyy 7 . caliH

anyy . caiiH
anyy 1 caiin
anyy . caiiH
anyy ¥ caitn

YuH3313r1 6alia/1bIH TYBLUVH

H3H A4yy
A4yy

AyHAAXK
UNH313T

MaLL YMHI33T

Xytic
EIVEIREY]
3parTan

[asap emunen
TOPUIiH
KOMMaHM
H3rANNIAH/ TOCroH
6ynar
XyBb XYH, ©MYMIAH
rPUNAr3ryi
XyBb XYH, 6MYWIIH
raPUNNTIITIN

MexaHuKKyynanTbiH TYBLUMH
rap axun
epauiiH xecer
MeXaHUKxKcaH / MOTOPTOW

Hac
XYYX34
3anyyc
AYHA Hac
axXmmar Hac

[asap awmrnax sapx
HI3NTT3M XYPTIX (30XMOH
6ariryynantryii)
H3rAINIAH X3163P33P (30XMOH
6ariryynantran)
TYP33CUIH X3163p33p

XYBb XYH

Yc awmrnax apx
H33/1TT3M XYPTIX (30XNOH
6airyynantryiy)
HAMANNIAH X3N163P33p (30XMOH
bairyynantrai)
TYP33CUIH Xan63p3sp
XyBb XYH

HOE/166
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HWiAram-3aninH 3acruiii yp Henee
TIX33N YNABIPAAN

6yypcaH v H3M3rACoH
comparing to baseline scenario
6YTa3MXUT Tanbai (awwurnant/
TapunT xuiirgsx Tanbaii) Gyypcan LI HaMBrACoH ) . )
comparing to baseline scenario
TapuanaHruiH ycaaraaHbl yCHbl
XYPT3IMXK 6yypcaH 4 H3M3rACoH
comparing to baseline scenario
TapuanaHrniH ycaaraaHbl yCHbl
yaHap 6yypcaH 4 H3M3rACoH . . .
comparing to baseline scenario
Hwiiram-coénbiH yp Henee
XYHCHWIA atoynryin 6arigan/ eepuiiH
X3P3rLud3r XaHrax Gyypcan /I caibxnpcan . . )
comparing to baseline scenario
ampanT, pekpeauuiiH 6010MXKyy/
6yypcaH v calikvpcaH
comparing to baseline scenario
[TM/ ra3pblH JOPOMTABIH M3AN3T 6yypcaH % caiixupcan
SKONOTUIAH Yp Henee
ragaproiH ypcay, HamaracaH v ByypcaH
Xepc anaargax HamaracaH v ByypcaH
Xepc xarapax/ xarcax HamaracaH /| 6araccaH
XOpC HATTpax HamaracaH L4 6araccaH
aMbJpax OpYHbl O/10H SH3 6arigan 6yypcaH v HIM3ICOH
33prangass Tanbaiig nnpsx Henee
YCHbI XYPT33MX (TYHWIA, ragaprbiH,
6yypcaH v H3M3rACoH
Oynar WwaHgblH)
FONbIH afarT Yepasx (Taanamxryi) HamaracaH v 6araccaH

o

©PTOl BA ALLUTMNH LWUNHXNT33

Buii 6onrox 3apaanTari xapbLyynaxaz 0/1COH aLuur

Ypcran 3apganTaii xapbLyyiaxas 0JICOH aLmr

YYP AMbCIAJ1bIH 66PY16/1T

HYTATLLUYYAX BA JACAH 30XNLIOX

Tyxa|7'|H HyTar A3BCrapT TexHonoruiir H3BTPYY/IC3H rasap TexHonoruiir H3BTPYY/NCOH 6YX XYMWCMﬁH X34 Hb MaTepuannar
almrnarygbiH XyBb ypaMLiyynan aBanrymrasp TeXHONOTUIAT X3 P3MKYYICIH 637
XKNLWL33/ TypLUNNT 0-10%
1-10 % 11-50%
11-50% 51-90%
> 50% 91-100%

TexHonorn Heb eepuneraex 6y Hexuen 6aigang facaH
30XMLOXbIH TY/1/l 66pYNerfceH yy?

Twniim

Yryn
fimap eepunenTeHs 3m3ar B3?

YYp aMbCrabiH 66epUienT/ IKCTPUM y33r3N

3aX 333/1UH eepynent
XU X6A6Mep 3PX3X 6ONOMXK (K.Hb LLUWAKMX X840NTeeHWNIA

yamMaac)
AYTHIIT, CYPTAMX
[laByy Tan: rasap awmrnarymiiH 6ognoop Cyn Tan/ pytargan / 3pca3n: rasap awmraardymiiH
[laByy Tan: SMX3Trary 3cB3N 6ycag M343313/1 OFCOH XyMyycuiin ~ OCAI00PAaBaH Tyynax 6010MxXyyA
6opn00p Cyn Tan/ pytargan / a3pca3n: aMX3Trary 3cean 6ycaj Maf33/131
e Analysis of various scenarios possible erceH XyMyycuiiH 6oa10opAaBaH Tyynax 6010MXKyya
e Decisions in spatial planning based on empirical data in spatial e Lack of regulations forcing use of the technology Pressenting
format examples of implementation in order to encourage to apply at

local level strategies
e Potential errors in forecasts Improving the data quality and model
effectiveness.
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CYYPb M3A33J1271YY/,

SMX3Trary XsiHaH Toxvongyynarymg XAHary
Tomasz Miturski Fabian Ottiger
Alexandra Gavilano

BapumMT)KyycaH orHoo: 07 7-p cap 2015 CYYnWIAH WinH34mn: 14 6-p cap 2019

M>3p33131 erceH xyH
Tomasz Miturski - I'TM M3praxunTaH

WOCAT M3433111IAH CaH Jaxb 6ypaH TogopxoiinonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1716/

Xon6orgox MM maa3anan
Approaches: The prevention of soil sealing https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2540/

BapMT>XyynanTbIr 30XVOH 6aliryyncan

Baviryynnara

e Institute of Soil Science and Plant Cultivation (Institute of Soil Science and Plant Cultivation) - MNonbLu
Tecen

e Preventing and Remediating degradation of soils in Europe through Land Care (EU-RECARE )
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