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RFCS RESEARCH PROJECT

HORNICKO
GEOLOGICKA
FAKULTA

* Rehabilitace a ekologicka obnova ploch ovlivhénych hornickou
cinnosti

* Haldy v ruznych stadiich obnovy a doby od ukonceni Cinnosti
* Redené lokality v Polsku, Némecku, Spanélsku a CR
* Hodnoceni krajiny pomoci ekosystémovych sluzeb
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Ekosystémoveé sluzby

* klasifikace CICES (Common International Classification of Ecosystem Services)

Regulaéni sluzby Zasobovaci sluzby Kulturni sluzby

@ regulace klimatu
@ regulace vodniho
cyklu

@ regulace kvality
vody a ovzdusi

® dalsi regulaéni
sluzby

Biodiverzita
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OSUCHOVA, J. (2020)


https://ziva.avcr.cz/autori/jana-osuchova.html
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Klasifikace ekosystémovych sluzeb (databaze sluzeb)

* CICES (The Common International Classification of Ecosystem Services)

— 90 sluzeb, napriklad Regulace klimatu:

Code

Example Service

v

Example Goods
and Benefits

Literature examples for individual services

2.2.6.2

Evaporative cooling provided by urban
trees

Increased thermal
comfort in cities

Mitigating heat island effects in cities with urban
forests: Rosenzweig at al., 2006, MITIGATING NEW
YORK CITY'S HEAT ISLAND WITH URBAN FORESTRY,
LIVING ROOFS, AND LIGHT SURFACES.
http://citeseerx.ist.psu.edu/viewdoc/download?
doi=10.1.1.543.4848& rep=rep1&type=pdf

* TEEB (The Economics of Ecosystems and Biodiversity)
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Hodnoceni ekosystémovych sluzeb

* Hodnoceni stavajiciho stavu
- Vybér ukazatell (ekosystémovych sluzeb)
* potencial uzemi, nase potreby

- VVyhodnoceni, do jaké miry jsou v jednotlivych castech reseného
uzemi jednotlivé sluzby plnény

- Souhrnné vyhodnoceni ukazatelt

* Hodnoceni navrhl zmeén v Uzemi
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Multikriterialni hodnoceni

* Binarni hodnoceni (Boolean)
* Linedrni vazena kombinace (LWC)

* Mira splnéni kritéria .
* Serazené vazené prumeéry (OWA)

wu
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Projekt RECOVERY

¥ . GEOWNY INSTYTUT GORNICTWA (GIG)

¥ . UNIVERSIDAD DE OVIEDO (UNIOVI)

v . HUMBOLDT UNIVERSITAT ZU BERLIN (UBER)

v . VYSOKA SKOLA BANSKA - TECHNICKA UNIVERZITA OSTRAVA (V3B)
¥ . HULLERAS DEL NORTE S.A. (HUNOSA)

v . TAURON WYDOBYCIE S.A. (TWD)

v . DIAMO, statni podnik, oditépny zédvod PKU (PKU)

text

Project webside



https://recoveryproject.uniovi.es/
https://recoveryproject.uniovi.es/
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Vybrana lokalita v CR — halda Ema, Ostrava

3D scéna haldy Ema s vegetaci
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SOLVED AREA IN RECOVERY PROJECT

Heap Ema, Trojické udoli and its Surroudings

e

Czech Republic

Ostrava, Czech Republic

Solved area

= Extended area

Tl e -
= v | z
Basemap: Ortofoto CUZK 0 500  1,000m
VSB-TU Ostrava, Czech Republic L v 1 ]
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1 Coal mining-affected
7 7 stages of restoration
Zpracovani
9. ledna 2 text 5
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CLC a jeho zpresnéni

CORINE LANDCOVER 2018

Ema - Terezie Mine dumps complex and its surroudings
Ostrava, Silesia, Czech Republic

Landcover
(Corine landcover classes)

- 112 Discontinuous urban fabric
1]
141 Green urban areas
211 Non-irrigated arable land
231 Pastures

243 Land principally occupied by
agriculture, with significant
areas of natural vegetation

| 311 Broad-leaved forest

[ 313 Mixed forest
324 Transitional woodland-shrub

Data source: Copernicus Programme
Basemap: Ortofoto CUZK
VSB-TU Ostrava, Czech Republic, 2019
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ECOSYSTEM TYPES, 2019

Ema - Terezie Mine dumps complex and its surroudings
Ostrava, Silesia, Czech Republic

- - 121 Industrial or commercial units |

Ecosystem type
(Corine CLC classes)
I 2 Discontinuous urban fabric

I 121 Industrial or commercial units

I 122 Road and rail networks and
associated land

I 122 Dump sites without recultivation
I 1322 Dump sites recultivated

141 Green urban areas

142 Sport and leisure facilities

231 Pastures

242 Complex cultivation patterns

243 Land principally occupied by
agriculture, with significant
areas of natural vegetation

[ 311 Broad-leaved forest

I 312 Coniferous forest
321 Natural grasslands

| 324 Transitional woediand-scrub
512 Water bodies

Basemap: Ortofoto CUZK
VSB-TU Ostrava, Czech Republic, 2019

" 6.96%  2.32% other cle

243% - |
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Hodnoceni stavajicich hodnot uzemi

* \lybér ekosystémovych sluzeb dle CICES klasifikace

e Kategorie Zasobovaci sluzby:
O 1.1.1.1 Produkce potravin
e Kategorie Regulacni sluzby:
O 2.2.2.3 Regulace fyzickych, chemickych a biologickych podminek (pocet druhti) - BIODIVERSITA
O 2.2.6.1 Snizeni uhliku
O 2.2.6.2 Regulace klimatu (termalni emisivita)

e Kategorie Kulturni sluzby:
O 3.2.2.1 Kulturni dédictvi (pocet navstévnik()
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Metoda souhrnného vyhodnoceni

9. ledna 2
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Linedrni vazena
kombinace (LWC)

text

Rating against the biodiversity (benchmark)

.

Rare species -
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Carbon sequestration -
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Alternativy/scénare pro dalsi vyuziti uzemi

* Navrzené scénare:
* Obytna zastavba
* Oblast pro vyjizdky koni
* Louky a pastviny
* Oblast pro pohyb volné (drobné) zvére
* Pfirodni park s relaxa¢nimi/sportovnimi prvky
* Prirodni oblast bez specifického vyuziti

9. ledna 2 text
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Hodnoceni - jaky scénar vybrat?

* Probabilistic Cross-Impact
Analysis (Pravdépodobnostni
analyza vzajemnych vlivl)

Krizové vyhodnoceni kombinaci
zpusobu vyuziti

Pravdépodobnost vyskytu jedné
varianty ovliviuje
pravdepodobnost vyskytu jinych
variant

Vytvareni scénaru a hodnoceni rizik v komplexnich systémech,

kde faktory nejsou nezavislé.
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Dotaznik

* Respondenti:
* Majitelé pozemkU (Diamo, Asental)
* \Verejna sprava
* Lidé zijici v blizkém okoli, ostatni

* Asistované vyplnéni — v navaznosti na slozitéjsi metodu vyhodnoceni

* StoryMap pro predstaveni nezavislym respondentum

9. ledna 2 text
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StoryMap

Historie

y snimek dolu Trojic

vé&Fe a zasypany dalni jamy.

HORNICKO
GEOLOGICKA
FAKULTA

KATEDRA
GEOINFORMATIKY

V roce 1844 zaloZil hrabé Stanislav Wilczek koksovnu a
uhelny dil Trojice, ktery se nachazel v Udoli Burha
{dnes jiz znamé jako udeli Trojice). DUl patfil mezi jeden
7 nejvice prosperujicich. Nasledné byl roku 1861 k dolu
pfipajen take nové postaveny diill Ema Lucie, ktery
zalozil hrabé Johann Wilczek, syn Stanislava Wilczeka.
Pravé tyto doly byly zasadni pro vznik haldy Ema. Po z.
svétové valce vyuzivani dold postupné upadalo. V roce
1567 byl dil Trojice jesté na kratkou dobu pfipojen k
nedalekemu dolu Petr Bezru€ jako vypomoc tezby.
Nasledné po ukonceni provozu byly zbourany téini

Béhem 3oletého vyzkumu bylo na haldé nalezeno zo7
druhi broukd. Mezi nimi bylo rozpoznano take male
mnozstvi vzacnych broukil. Jedna se o druhy z éeled
stirevlikovitych (Abax schueppel rendschmidti, Amara
makolskiil, LanyZownikovitych (Choleva paskoviensis) a
drabéikovitych (Tasgius pedator pedator, Astrapeus
ulmil. Ty nachazi na suchych a polosuchych mistech.
Jsou wyjimeéné K vidéni na uzemi jizni Moravy, kde maji
brouci teplejéi podminky nez na Ostravsku. Diky
prohiate padé se viak vyskytuji i na haldé Ema. Na
haldé byli idajné obieveni také brouci. ktefi bézné ziji
v Indii a2 Australii. Dostali se zde pravdépodobné

s dovazkou Zelezné rudy. Diky podminkam, které na
haldé panuiji. dokazou i tito teplomilni brouci na haldé

prezit. Spousta entomologl pravidelné zkouma tzemi haldy Ema a je tedy mozné. ze budou

v pribéhu ¢asu nalezeny dalsi vzacne druhy.

9. ledna 2 text
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https://storymaps.arcgis.com/stories/9559913af40e4008bfb6c7e2dd 7468d1

HALDA EMA A JEJ OKOL (]

HALDA EMA A JEJi OKOLI

rutoo18@vsh.cz Rutova

2 unora 2021

Uvod  Histoie  Termicka aktvita  Phiroda  Zivofichove  Potok Bumia  Turistika

-

Cim je halda Ema tak unikatni?

#_* Halda Ema 0

Kopirovat _

Vysilé: (£ YouTube
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Vyhodnoceni scénaru

* Podminéné pravdépodobnosti

* Celistvy model
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Vysledné scénare — zmeény v CLC

Vychozi stav

Ecosystem type

(Corine CLC classes)

I 112 Discontinuous urban fabric
I 121 industrial or commercial units

- 122 Road and rail networks and
associated land

Scénar 2

Pfirodni oblast

I 122 0ump sites vithout recultivation
I 1323 Dump sites recultivated

141 Green urban areas
142 Sport and leisure facilties
231 Pastures

242 Complex cuttivation patterns

| 243 Land principally occupied by

agricutture, with significant Scénanrr_ 1

areas of natural vegetation
[ 311 Broad-leaved forast

- 312 Coniferous forest Vs e
I 13 Wi st P¥irodni park

321 Natural grasslands
324 Transitional woodland-scrub

512 Water bodies

Scénar 2

Volny pohyb zvéie

9. ledna 2 text
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Ecosystem type
(Corine CLC classes)

I 112 Discontnuous urban fabric
I 121 industrsl o commereis unts

I 12200 a0 il ntworks and
edang

I 320ump stes vitnoutrecultvaton
I 1323 Dump stes recutivatea
141 Groen urban areas
142 Sport and lisure acities
2tpasums

242 Complex cutivation patterns

263 Land princpaly occupied by
sorcokure v sigmcant
areas of naural vegetaton

I 211 Brosc-eaved rest

I 212 Conierous orest

T 213 ixed rest

221 stural grassianas

[ 24 Transtonal voodiand-scrub

st2water bodies

Ecosystem type

(Corine CLC classes)

I 112 Discontnuous urban fabric
121 Industrsl o commereia units

I 12204 a0 il ntvworks ana
edan

I 320ump stes vitnoutrecultvaton
I 1323 Dump stes recutivatea
141 Green urban areas
142 Sport and isure acities
2tpasums
242 Complex cuivaton patters

263 Land princpaly occupied by
aarcuture, wth sgnifcant
afeas of natural vegetaton

I 211 brosc-eaved rest

I 212 Conierous brest

T 13 ixed rest

221 Natual grassiands

[ 24 Transtonal voodianc-scrub

st2water bodies

Ecosystem type

(Corine CLC classes)

I 112 Discontnuous urban fabric
121 Industrsl o commereia unts

I 12200 a0 il ntworks and

I 320ump stes vitnoutrecuttvaton
I 1323 Dump stes recutivatea
141 Groen urban areas
142 Sport and lisure acities
2tpasums
242 Complex cutivaton patters

243Land principally occupied by
agricuture, vith significant

areas of naural vegetaton
I 211 Brosc-eaved rest
I 212 Conierous orest

T 213 ixed rest

221 Noturatgrasstands
[ 2 Transtonal woodiandscub
S12Wter bodies
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Cost-benefit analyza

* Ekonomické hodnoceni nakladu a prinosu

* VVyCisleni hodnoty biodiversity (experti ekonomie OVIEDO)

* VyCisleni hodnoty ostatnich ES — relativné ve vztahu k hodnoté
biodiversity
* VVypocet nakladu na realizaci scénaru
* Urceni cen na udrzbu (cena na rok)

* \lypocet Cisté ceny za 5, 20 let

9. ledna 2 text
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I 4

Vypocet nakladu, ceny udrzby a Cisté soucasné hodnoty scénaru

Item

Maintenance Applied on % of the
cost (EUR/ha) designed CLC

Item Cost Applied on % of the
(EUR/ha) designed CLC
Clearing (illegal waste sites) 31.80 € | 100% for all CLC

Planting maintenance by weeding in
areas planted 300 trees/ha

260.00 € | 2.15% for CLC=311

Replenishment of dead plants in
planting 30 trees/

36.00 € | 2.15% for CLC=311

Demolition of reinforced concrete 572.25 € | 3% for CLC=311
structures

Landscaping with heavy mechanization 280 000.00 € | 10% for CLC=311
Construction of unpaved trails 480 000.00 € | 1.65% for CLC=231

1.65% for CLC=311

Revitalization of the water course

400 000.00 € | 0.09% of CLC=311

Random logging

100 000.00€ | 2.15% of CLC=311

Clearing (garbage), waste collection 200.00 € | 100% for CLC=311
from trash cans
Grass cutting including removal 260.00 € | 100% for CLC=231

(grazing and mowing)

M e L i s O Iy D U R T

Onr AT o - ArnNS L/l /s _mAaA

Land use (CLC) Mean investment cost (EUR/ha)
Pastures (231) 9907.98 €
Broad-leved Forest (311) 39098.08 €

9. ledna 2
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Land use (CLC) Mean maintenance cost (EUR/ha)
Pastures (231) 260.00 €
Broad-leved Forest (311) 206.364 €
NPVBmad_,eﬂvedfomt:—39,098—%—.. .—(O’ziS:—40,097€/ha
+0. 1+0.01
NPVPSmreS:—Q,QOB—ﬁ—...—%:—11,170 €/ha
(1+0.01] (1+0.01)
text
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Vyhodnoceni za 5 let
. Highest E.S. Ecosystem Net Present | Total values
Scenarios . . .
contribution | services values Value
Natural 13,161 € 7,220 € -12,689 -5,469 €
With buildings 13,161 € 7,230 € -124,594 -117,634 €
ForestPark 13,161 € 7,184 € -39,788 -32,604 €
za 20 let
. Highest E.S. Ecosystem Net Present | Total values
Scenarios . . :
contribution | services values Value
Natural 13,161 € 7,220 € -12,689 -5,469 €
With buildings 13,161 € 7,230 € 71,451 64,311 ¢
ForestPark 13,161 € 7,184 € -39,788 -32,604 €

9. ledna 2
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Shrnuti

* 2x multikriterialni analyza

* Prace s kombinacemi scénariu — obtizné vyhodnoceni, komplikovany
dotaznik (narocnéjsi na pochopeni)

* Jednotnd metodika — ceny na hektar dle CLC (jednotnost pro ruzné
lokality)

* Celistvy model (prostorové homogenni vyhodnoceni)

* Metodika je univerzalni, vyuzitelna za vsechny resené situace

9. ledna 2 text
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Pouzita data a programy — volné dostupné

* Data LANDSAT 8 (pasmo 10), CLC + data z terénniho pruzkumu a méreni
* QGIS
* Smic Expert

* \lyjimka ESRI StoryMap

9. ledna 2 text
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Podékovani RQCOVQP

RFCS RESEARCH PROJECT

» RFCS RECOVERY Project: Recovery of degraded and
transformed ecosystems in coal mining-affected areas.

WWW.recoveryproject.eu

9. ledna 2 text
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Dékuji za pozornost

www.vsb.cz
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